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Gentlemen:
Pursuant to 10 CFR 50.90, TXU Generation Company LP (TXU Energy) hereby
requests an amendment to the CPSES Unit 1 Operating License (NPF-87) and CPSES
Unit 2 Operating License (NPF-89) by incorporating the attached changes to the
CPSES Unit 1 and 2 Technical Specifications (TS). These changes would apply to
both units.
This License Amendment Request (LAR) proposes changes to TS Section 3.8.4, "DC
Sources - Operating," TS Section 3.8.5, "DC Sources - Shutdown," and TS Section
3.8.6, "Battery Cell Parameters," and adds a new TS Section 5.5.19 Administrative
Controls program for the maintenance and monitoring of the station safety-related
batteries that is based on the recommendations of Institute of Electrical and
Electronics Engineers (IEEE) Standard 450-1995. Upon approval, corresponding
changes will be made to the associated TS Bases sections and are included here for
information. The changes proposed in this amendment request are in accordance with
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those provided in NRC approved Industry/Technical Specifications Task Force
(TSTF) Standard Technical Specification Change Traveler, TSTF-360, Revision 1
(Reference 1), "DC Electrical Rewrite," and incorporated in NUREG-143 1,
Revision 2, "Standard Technical Specifications, Westinghouse Plants," except where
modified primarily to account for plant-specific differences. A table summarizing the
differences between TSTF-360, Revision 1, and those proposed in this LAR is
provided for reviewer information. Further, the changes proposed in this LAR are
consistent with similar changes approved by the NRC for Clinton Power Station
Unit 1 in Amendment 142 to Facility Operating License No. NPF-62, "Clinton Power
Station, Unit 1 - Issuance of Amendment (TAC No. MB3071)," dated February 15,
2002. They are also consistent with changes approved for Byron Station Units 1 and
2 in Amendment No. 129 to Facility Operating License Nos. NPF-37 and NPF-66 and
Braidwood Station Units 1 and 2 in Amendment No. 124 to Facility Operating
License Nos. NPF-72 and NPF-77, "Byron Station, Units 1 and 2, and Braidwood
Station, Units 1 and 2 - Issuance of Amendments (TAC NOS. MB4450, MB4451,
MB4448, AND MB4449)," dated September 19, 2002.
This LAR proposes changes that would adopt the current NUREG-1431, Revision 2,
Standard Technical Specifications model for the DC Electrical Power Subsystems.
These changes would provide new Conditions and Required Actions allowing
inoperable DC subsystem batteries and battery chargers to be addressed separately.
The proposed changes would also provide new actions for the restoration of
inoperable battery chargers, as well as provide alternate battery charger testing
criteria.
Changes are also proposed that would reorganize and revise the TS associated with
the monitoring and maintenance of the station batteries. These changes include the
addition of specific Required Actions and Surveillance Requirements associated with
out-of-limits conditions for battery cell float voltage, float current (in lieu of specific
gravity monitoring), electrolyte level, and electrolyte temperature, and the relocation
of battery maintenance and monitoring activities to owner-controlled programs based
on the recommendations of industry standard IEEE 450-1995. These changes would
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 TS to focus on parameter value degradations that approach
levels that may impact battery operability.
In summary, the proposed changes would provide increased operational flexibility and
allow more efficient application of plant resources to safety significant activities.
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TXU Energy is submitting this license amendment request in conjunction with an
industry consortium of six plants as a result of a mutual agreement known as Strategic
Teaming and Resource Sharing (STARS). The STARS group consists of the six
plants operated by TXU Energy, Union Electric Company, Wolf Creek Nuclear
Operating Corporation, Pacific Gas and Electric Company, STP Nuclear Operating
Company, and Arizona Public Service Company.
Comanche Peak is the lead STARS plant for this amendment request. Diablo Canyon
will also submit a similar License Amendment Request in parallel with this LAR.
The parallel submittal of these LARs is intended to reduce the overall NRC resources
required to evaluate and approve the requests. As an aid to the reviewers, brackets
have been included in the Description and Assessment, Enclosure 1, to indicate where
differences exist between the lead plant submittal and the parallel STARS group
license amendment request. The submittal cover letter and the proposed TS Bases
changes are each plant-specific.
Enclosure 1 to this LAR provides a detailed description of the proposed changes, a
technical analysis of the proposed changes, a significant hazard consideration, a
regulatory analysis of the proposed changes, and an environmental evaluation.
Enclosure 2 provides the affected TS pages with marked-ups to reflect the proposed
changes. Enclosure 3 provides the affected TS Bases pages marked-up to reflect the
corresponding changes to the Bases. TS Bases changes are provided for reviewer
information and will be implemented pursuant to TS 5.5.14, "Technical
Specifications Bases Control Program." Enclosure 4 provides a retyped (clean copy)
of the affected TS pages. Enclosure 5 provides retyped TS Bases pages which
incorporate the proposed changes. Enclosure 6 provides a table of plant-specific LAR
differences from the changes provided in TSTF-360, Revision 1. Enclosure 7 is a
single line diagram of the CPSES 125 Volt DC System.
The changes requested by this LAR are not required to address an immediate safety
concern. TXU Energy requests approval of the proposed License Amendment by
June 1, 2004 and that it become effective upon NRC issuance, with implementation to
follow within 60 days from the date of issuance.
In accordance with 10CFR50.91(b), TXU Energy is providing the State of Texas with
a copy of this proposed amendment.
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This communication contains the following new commitment to be implemented
following NRC approval of the License Amendment Request:
Commitment
Number
Description
27277

A "Battery Monitoring and Maintenance Program" will be
implemented to control the items relocated from current TS Table
3.8.6-1, "Battery Cell Parameters Requirements," and the relocated
Surveillance Requirement (SR) activities from TS 3.8.4 that perform
preventive maintenance on the safety-related batteries. The Battery
Monitoring and Maintenance Program will be based on the
recommendations of Institute of Electrical and Electronics Engineers
(IEEE) Standard 450-1995, "IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries for Stationary Applications," and will implement the
requirements of new TS Administrative Controls Program 5.5.19.

The commitment number is used by TXU Energy for internal tracking of CPSES
commitments.
Should you have any questions, please contact Mr. M. J. Riggs at (254) 897-5218.
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I state under penalty of perjury that the foregoing is true and correct.
Executed on June 6, 2003.
Sincerely,
TXU Generation Company LP
By:

TXU Generation Management Company LLC
Its General Partner
C. L.

Terry~

C. L. Terry
Senior Vice President and Principal Nuclear Officer

MJR/mr
Enclosures

c -

1.
2.
3.
4.
5.
6.

Description and Assessment
Markup of Technical Specifications Pages
Markup of Technical Specifications Bases pages (for information)
Retyped Technical Specification Pages
Retyped Technical Specification Bases Pages (for information)
Table of Differences between the Plant-Specific Proposed Changes
and TSTF-360, Revision 1 (for information)
7. Simplified Single Line Diagram of the CPSES 125 Volt DC
Electric System

T. P. Gwynn, Region IV (w/o encl.)

W. D. Johnson, Region IV (w/o encl.)
D. H. Jaffe, NRR
Resident Inspectors, CPSES (w/o encl.)
Mr. Authur C. Tate (w/o encl.)
Bureau of Radiation Control
Texas Department of Public Health
1100 West 49th Street
Austin, Texas 78704
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1.0 DESCRIPTION
TXU Energy requests an amendment to the CPSES Unit 1 Operating License (NPF-87) and
CPSES Unit 2 Operating License (NPF-89). The proposed amendment will revise the CPSES
Unit 1 and 2 Technical Specifications (TS) Section 3.8.4, "DC Sources - Operating," TS Section
3.8.5, "DC Sources - Shutdown," and TS Section 3.8.6, "Battery Cell Parameters," and add a new
subsection 5.5.19, "Battery Monitoring and Maintenance Program," to TS Section 5.0
Administrative Controls which is based on the recommendations of Institute of Electrical and
Electronics Engineers (EEE) Standard 450, 1995.

The proposed changes provide new Conditions and Required Actions allowing inoperable DC
subsystem batteries and battery chargers to be addressed separately. The proposed changes also
provide new actions for the restoration of inoperable battery chargers, as well as provide alternate
battery charger testing criteria.
In addition, changes are proposed that revise the TS associated with the monitoring and
maintenance of the station batteries. These included the addition of specific Required Actions and
Surveillance Requirements associated with out-of-limits conditions for battery cell float voltage,
float current (in lieu of specific gravity monitoring), electrolyte level, and electrolyte temperature,
and the relocation of battery maintenance and monitoring activities to a new program based on the
recommendations of EEE 450-1995. These changes 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 TS to focus on parameter value degradations that
approach levels that may impact battery operability.
The proposed changes are based on NRC-approved Industry/Technical Specifications 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," dated June 2001. A table of plant-specific differences from the proposed
changes approved in TSTF-360, Revision 1, is provided in Enclosure 6.
As a result of this License Amendment Request and for consistency with the commitment to
IEEE-450-1995, the CPSES Final Safety Analysis Report will be revised to reflect the updated TS
Bases reference change from IEEE-485-1978 to IEEE-485-1983.
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2.0 PROPOSED CHANGES
The following is a list summarizing the overall proposed changes to the DC Electrical Power
Systems TS. For ease of reference, this list is numbered to correspond with the list of changes
provided in TSTF-360, Revision 1, and is referred to throughout this section.
(1)
(2)
(3)
(4)
(5)

(6)

(7)
(8)

Provide new Conditions and Required Actions specific to the battery chargers and batteries
in each DC electrical power subsystem.
Relocate preventive maintenance type Surveillance Requirements to licensee-controlled
programs.
Add alternate criteria for battery charger testing.
Replace battery specific gravity monitoring with float current monitoring.
Relocate the following to a licensee controlled program based on IEEE-450, and/or to the
TS Bases, including:
(a) Category A and B limits for battery cell float voltage and electrolyte level, along
with the associated compensatory actions;
(b) Category C specific value limit for electrolyte level;
(c) The specific value limit for electrolyte temperature; and
(d) Specific value for the minimum battery charging float voltage, and
(e) New TS Administrative Control Program [5.5.19] to reference actions for cell
voltage and electrolyte level.
Add specific Required Actions and increased Completion Times for out-of-limits conditions
for battery cell float voltage, float current, electrolyte level, and electrolyte temperature and
the associated SRs.
Provide enhanced Bases for the proposed changes.
Eliminate the "once per 60 month" restriction on replacing the battery service test with the
battery modified performance test.

Additional administrative, renumbering, and editorial type changes are also associated with the
above list of proposed changes and include:
(9) Move SR 3.8.4.8 to TS Section 3.8.6 on battery operability.
(10) Delete the reference to "Cell" from Section Headings of LCO 3.8.6.
The following paragraphs describe the proposed changes as they apply to individual TS Sections
3.8.4 "DC Sources - Operating," TS 3.8.5 "DC Sources - Shutdown," TS 3.8.6 "Battery Cell
Parameters," and TS Section 5.0 Administrative Controls.
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TS 3.8.4 "DC Sources - Operating"
Proposed Change (1)
New Conditions and their associated Required Actions are added to TS LCO 3.8.4. These
Conditions and Required Actions will provide compensatory actions specific to the battery
chargers and batteries in each DC electrical power subsystem.
a) New TS 3.8.4 Condition A addresses the condition where [one or two required battery
chargers] in one DC electrical power subsystem become inoperable. Required Actions are
proposed that provide a tiered response that focuses on returning the [one or two batteries
affected by the one or two inoperable required chargers in the same train] to the fully charged
state and restoring a fully qualified charger [for each associated battery] to operable status in a
reasonable time.
TS 3.8.4 Required Action A.1 requires that the battery terminal voltage [associated with each
inoperable required battery charger] be restored to greater than or equal to the minimum
established float voltage within two 2 hours.
TS 3.8.4 Required Action A.2 requires verification that the battery float current [associated
with each inoperable required battery charger] be less than or equal to 2 amps [once per 12
hours].
The final TS 3.8.4 Required Action A.3 limits the restoration time for the [one or two
inoperable required battery chargers on the same train] to [7 days].
b) New TS 3.8.4 Condition B is added to address the condition where [one or two batteries] in
one DC electrical power subsystem become inoperable. The associated Required Action B. 1
to restore the [affected battery or batteries in the same train] to operable status is unchanged
from the actions necessary to meet the current TS 3.8.4 Required Action A. 1, to restore the
inoperable DC electrical power subsystem to operable status within 2 hours.
c) The current TS 3.8.4 Conditions A and B are renumbered to reflect the addition of the
proposed two new Conditions discussed above, and the current TS 3.8.4 Condition A (i.e.,
new TS 3.8.4 condition C) is clarified by adding the stipulation "for reasons other than
Condition A or B."
Proposed Change (2)
Preventative maintenance type Surveillance Requirements SR 3.8.4.2, SR 3.8.4.3, SR 3.8.4.4, and
SR 3.8.4.5 are relocated to licensee-controlled programs based on IEEE-450 practices.
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Proposed Change (3)
Alternate battery charger acceptance criteria is added to current SR 3.8.4.6 which is renumbered to
be SR 3.8.4.2. This change allows an actual in-service demonstration that the charger can
recharge the associated battery to the fully charged state within [24] hours while supplying the
largest combined demands of the various continuous steady state loads after a battery discharge to
the bounding design basis event discharge state.
Proposed Change (5 d)
Surveillance Requirement SR 3.8.4.1 is revised to "Verify battery terminal voltage is greater than
or equal to the minimum established float voltage." The current SR 3.8.4.1 specific value of
"2 [128] V" while on float charge will be relocated to the TS Bases.
[Surveillance Requirement SR 3.8.4.6 (renumbered to be SR 3.8.4.2) is revised to refer to the
"minimum established charger test voltage" value that will be relocated to the TS Bases similar to
the proposed change to SR 3.8.4.1.]
Proposed Change (8)
TSTF-360, Revision 1, includes a proposed change to NOTE 1 of SR 3.8.4.7 (renumbered to be
SR 3.8.4.3) that would eliminate the "once per 60 month" restriction on replacing the battery
service test with the battery modified performance discharge test. However, this specific TSTF360 change is not included in this submittal because it has been previously incorporated in SR
3.8.4.7 by [Amendment 75 to the CPSES Technical Specifications].
Proposed Change (9)
The current SR 3.8.4.8, which is a test of battery capacity, is moved to its associated TS Section
3.8.6 on "Battery Parameters," and renumbered to be SR 3.8.6.6.
Renumbering changes to TS 3.8.4
SR 3.8.4.6 is renumbered to be SR 3.8.4.2, and SR 3.8.4.7 is renumbered to be SR 3.8.4.3 due to
the relocation of the preventative maintenance type SRs from TS as describe in Proposed
Change (2). Similarly, the references to SR 3.8.4.8 and SR 3.8.4.7 in NOTE 1 accompanying
current SR 3.8.4.7 are renumbered to be SR 3.8.6.6 and SR 3.8.4.3, respectively.
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TS 3.8.5 "DC Sources - Shutdown"
Proposed Change (1)
[TSTF-360, Revision 1, includes changes to TS LCO 3.8.5 that are similar to those in Proposed
Change (1) to TS 3.8.4. These changes would add new Conditions and Required Actions specific
to inoperable battery chargers during shutdown conditions. However, in accordance with the
"Reviewer's Note" provided for LCO 3.8.5 in NUREG-1431, Revision 2, the option to adopt this
change to LCO 3.8.5 does not apply to plants having a pre-ITS licensing basis for electrical power
requirements during shutdown conditions that required only one DC electrical power subsystem to
be operable. Because CPSES, at the time of its conversion to the Improved Standard Technical
Specifications (ITS) by Amendment 64, retained its pre-ITS licensing basis that requires only one
DC electrical power subsystem to be operable during shutdown conditions, the changes to LCO
3.8.5 included in TSTF-360, Revision 1, are not applicable to CPSES and are not included in this
submittal.]
Renumbering changes to TS 3.8.5
Current SR 3.8.5.1 is revised to delete references to the Surveillance Requirements (SRs)
relocated from TS 3.8.4 and to update the references contained in the NOTE accompanying
SR 3.8.5.1 to correspond to the renumbering changes made in TS 3.8.4.

TS 3.8.6 "9Battery Cell Parameters"
Proposed Change (4)
The proposed change replaces the current TS 3.8.6 and Table 3.8.6-1 battery specific gravity
monitoring activities and limits with float current monitoring by adding new TS 3.8.6 Condition B
and new SR 3.8.6.1.
Proposed Changes (5 a, b. c. d, and e)
The current TS Table 3.8.6-1 specific Category A and B limits for electrolyte level and float
voltage, along with their associated compensatory actions, the Category C specific limiting value
for electrolyte level, and the specific limiting value for pilot cell electrolyte temperature from the
current SR 3.8.6.3, are relocated to licensee-controlled programs based on IEEE-450-1995. The
Category C specific value for the minimum battery charging float voltage is relocated to the TS
Bases. The associated compensatory actions for battery cell float voltage and electrolyte level not
within limits are specified by new TS [5.5.19] administrative control program requirements to be
included in a licensee-controlled program based on the recommendations of IEEE-450-1995 or
the battery manufacturer. (Category A, B, and C limits on specific gravity are replaced with float
current monitoring requirements as described in Proposed Change (4).)
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Proposed Change (6)
New Conditions are added to TS LCO 3.8.6 to provide compensatory actions for a specific
abnormal battery condition. The proposed changes provide specific Required Actions and
increased Completion Times for out-of-limit conditions for cell float voltage, float current,
electrolyte level, and electrolyte temperature.
a) TS 3.8.6 Condition A is added to address the condition where [one or two batteries] on one
DC electrical power subsystem have one or more battery cells with float voltage less than
2.07 V.
b) TS 3.8.6 Condition B is added to address the condition where [one or two batteries] on one
DC electrical power subsystem have float current greater than 2 amps.
c) TS 3.8.6 Condition C is added to address the condition where [one or two batteries] on one
DC electrical power subsystem have one or more battery cells with electrolyte level less than
the minimum established design limits.
d) TS 3.8.6 Condition D is added to address the condition where [one or two batteries] on one
DC electrical power subsystem have pilot cell electrolyte temperature less than the minimum
established design limits.
e) TS 3.8.6 Condition E is added to address the condition where [one or more batteries] in
redundant DC electrical power subsystems have battery parameters not within limits.
f) Current TS 3.8.6 Condition B is renumbered to Condition F. The current Condition B consists
of three separate entry conditions. As part of this proposed change, the last two entry
conditions of one or more batteries found with an average electrolyte temperature of less than
[70°F], or one or more batteries found with battery cell parameters not within Category C
limits, are replaced with a new condition requiring entry when [one or two batteries] on one
DC electrical power subsystem have one or more battery cells with float voltage of less than
2.07 V and float current greater than 2 amps.
Also, current Surveillance Requirements SR 3.8.6.1, SR 3.8.6.2, and SR 3.8.6.3 are replaced by
new surveillance requirements:
SR 3.8.6.1

Verify each battery float current is < 2 amps.

Frequency: 7 days

SR 3.8.6.2

Verify each battery pilot cell voltage is > 2.07 V.

Frequency: 31 days

SR 3.8.6.3

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

Frequency: 31 days
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SR 3.8.6.4

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

SR 3.8.6.5

Verify each battery connected cell voltage is > 2.07 V. Frequency: 92 days

Frequency: 31 days

Proposed Change (10)
To reflect the above changes, the word "Cell" is deleted from TS 3.8.6 and the Limiting Condition
for Operation (LCO) is revised to delete its reference to Table 3.8.6-1, "Battery Cell Parameters
Requirements," which is also deleted.

TS Administrative Controls Section 5.5.19
Proposed Change (5 e)
A new TS [5.5.19] administrative controls program requirement is added to reference actions for
battery cell float voltage and electrolyte level and to create a TS "Battery Monitoring and
Maintenance Program." This program will provide for restoration and maintenance actions
consistent with the recommendations of IEEE Standard 450-1995, or of the battery manufacturer.
In addition, the mark-up of the TS Section [5.5.19] administrative control program description
provided by TSTF-360, Revision 1, is modified in this submittal by substituting the phrase "below
the top of the plates" in paragraph b. for required actions for battery cells discovered with
electrolyte level "below the minimum established design limit."
The mark-up of the TS Section [5.5.19] administrative control program description provided by
TSTF-360, Revision 1, is also modified in this submittal by removing the specific reference to the
version (year) of IEEE-450. This modification to the proposed change is reasonable based on the
specific commitment to IEEE-450-1995 that is provided in this amendment request, and that the
committed to version of IEEE-450-1995 is included as a specific reference in the revised Bases.
This modification to the proposed Battery Monitoring and Maintenance Program description is
consistent with the TSTF Response to NRC Comment #4 on TSTF-360, Revision 0, dated August
11, 2000, which is included in TSTF-360, Revision 1, as Attachment 3. This change will allow
for future programmatic upgrades to approved standards without necessitating a License
amendment.
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Enhanced Bases for the proposed changes
Proposed Change (7)
The proposed changes to TS 3.8.4, TS 3.8.5, and TS 3.8.6 and the accompanying Bases sections
incorporate the information and descriptions provided in TSTF-360, Revision 1, as applicable to
the plant-specific configuration. The DC Electrical Systems Bases has undergone revisions to
include substantial information and basis in support of the proposed changes to the specifications.
Enclosure 3 provides the affected TS Bases pages marked-up to reflect the corresponding changes
to the Bases. Enclosure 5 provides retyped TS Bases pages which incorporate the proposed
changes. The revised Bases sections are provided for information. Changes to the associated
Bases will be implemented pursuant to TS 5.5.14, Technical Specifications Bases Control
Program.

3.0 BACKGROUND
3.1 Bases for the Current Requirements
TS 3.8.4 'DC Sources - Operating"
[The 125 VDC electrical power system for each unit consists of two independent and
redundant safety-related Class E DC electrical power subsystems (Train A and Train B).
Each subsystem (train) consists of two 125 VDC batteries, the associated battery chargers for
each battery, and all the associated control equipment and interconnecting cabling. There are
two 100% capacity battery chargers per battery. Normally one charger is operating and the
other is kept as spare. A single line diagram of the CPSES 125 V DC system is contained in
Enclosure 7.
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.
The Train A and Train B DC electrical power subsystems provide the control power for its
associated Class E AC power loads fed from 6.9 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 batteries for Train A and Train B DC electrical power subsystems are sized to produce
required capacity at 80% of nameplate rating, corresponding to warranted capacity at end of
life and the 100% design demand. Battery size is based on battery end of life capacity at 80%
of nameplate rating. The selected battery capacity is in excess of required capacity. The float
charge voltage limit of the batteries is 2.13 V per cell, which corresponds to a total minimum
voltage output of 128 V per battery discussed in the FSAR, Chapter 8. The criteria for sizing
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large lead storage batteries are defined in IEEE-485-1978, "Recommended Practice for Sizing
Large Lead Acid Storage Batteries for Generating Stations and Substations."
125 VDC batteries of each subsystem (train) are separately housed in a ventilated room apart
from its charger and distribution centers. Each subsystem is located in an area separated
physically and electrically from the other subsystem to ensure that a single failure in one
subsystem does not cause a failure in a redundant subsystem. There is no sharing between
redundant Class 1E subsystems, such as batteries, battery chargers, or distribution panels.
Each Train A and Train B DC electrical power subsystem has ample power output capacity for
the steady state operation of connected loads required during normal operation, while at the
same time maintaining its battery bank fully charged. Each battery charger also has sufficient
capacity to restore the battery from the design minimum charge to its fully charged state
within 24 hours while supplying normal steady state loads discussed in the FSAR, Section
8.3.2.1, "D-C Power System, Description."
The DC electrical power subsystems are required to be operable to ensure the availability of
the required power to shut down the reactor and maintain it in a safe condition after an
Anticipated Operational Occurrence (AOO) or a postulated Design Basis Accident (DBA).
Loss of any one train DC electrical power subsystem does not prevent the minimum safety
function from being performed. An operable DC electrical power subsystem requires all
required batteries and respective chargers to be operating and connected to the associated DC
bus(es). (Refer to the following Table 1, "DC Sources," from current Bases Table 3.8.4-1, for
the specific DC Electrical Subsystem configuration requirements.)
Table 1 "DC Sources"
TRAIN A
I
TRAIN B
125 V DC Bus
125 V DC Bus
125 V DC Bus
125 V DC Bus
lEDl(2EDl)
1ED3(2ED3)
1ED2(2ED2)
1ED4(2ED4)
Energized From
Energized From
Energized From
Energized From
Battery
Battery
Battery
Battery
BT1ED4(BT2ED4)
BTlEDl(BT2EDl)
BTIED3(BT2ED3)
BT1ED2(BT2ED2)
and
and
and
and
Battery Charger
Battery Charger
Battery Charger
Battery Charger
BClED2-1
BClEDI-1
BClED3-1
BClED4-1
(BC2EDl-l)
(BC2ED3-1)
(BC2ED2-1)
(BC2ED4-1)
or
or
or
or
BClEDl-2
BCIED3-2
BC1ED2-2
BCIED4-2
(BC2EDI-2)
(BC2ED3-2)
(BC2ED2-2)
(BC2ED4-2)
Equipment numbers listed in parentheses ( ) are for Unit 2.]
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TS 3.8.5 "DC Sources - Shutdown"
[One DC electrical power subsystem consisting of two batteries, at least one full capacity
battery charger per battery, and the corresponding control equipment and interconnecting
cabling within the train, is required to be operable to support one train of the distribution
systems required operable by LCO 3.8.10, "Distribution Systems - Shutdown." This ensures
the availability of sufficient DC electrical power sources to operate the unit in a safe manner
and to mitigate the consequences of postulated events during shutdown (e.g., fuel handling
accidents).
The required DC electrical power distribution subsystem is supported by one train of DC
electrical power system. When the second DC electrical power distribution train (subsystem)
is needed to support redundant required systems, equipment and components, the second Train
may be energized from any available source. The available source must be Class E or
another reliable source. The available source must be capable of supplying sufficient DC
electrical power such that the redundant components are capable of performing their specified
safety function(s) (implicitly required by the definition of operability). Otherwise, the
supported components must be declared inoperable and the appropriate conditions of the
LCOs for the redundant components must be entered.]

TS 3.8.6 "Battery Cell Parameters"
TS 3.8.6 delineates the limits on electrolyte temperature, level, float voltage, and specific
gravity for the DC power source batteries. A discussion of these batteries and their
OPERABILITY requirements is provided in the Bases for TS 3.8.4, "DC Sources Operating," and TS 3.8.5, "DC Sources Shutdown."
Battery cell 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. Electrolyte limits are conservatively
established, allowing continued DC electrical system function even when Category A and B
limits are not met.
The battery cell parameters are required solely for the support of the associated DC electrical
power subsystems. Therefore, battery OPERABILITY is only required when the DC power
source is required to be OPERABLE. Refer to the Applicability discussion in the Bases for
TS 3.8.4 and TS 3.8.5.
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3.2 Need for Revision of the Requirements
The current TS for the DC electrical power subsystem does not contain a separate Action for
an inoperable battery. The changes proposed in this amendment request are in accordance
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 NUREG-1431, Revision 2, "Standard Technical Specifications,
Westinghouse Plants." The changes provide new actions for the restoration of an inoperable
battery charger and an inoperable battery, as well as alternate battery charger testing criteria.
These changes are being proposed to support performance of periodic on-line battery charger
maintenance and post-maintenance testing. This potentially reduces demands on plant
refueling outages, improving battery charger availability during shutdown.
The proposed changes also provide for the relocation of battery maintenance and monitoring
activities to owner-controlled programs based on the recomnendations of IEEE 450-1995.
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 TS 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 TS Changes
The following subsections provide an analysis of the proposed changes.
Proposed Change (1) New Conditions and Required Actions for battery chargers and
batteries
a) [The current TS 3.8.4 Condition A applies to "One DC electrical power subsystem
inoperable." Required Actions in response to DC electrical power subsystem
inoperabilities are the same regardless of whether the DC subsystem is inoperable as the
result of a battery charger, a battery, or the entire subsystem without DC power.] To allow
for a range of possible degradations to the DC subsystem, the proposed change revises the
current TS 3.8.4 format to add two new Conditions; Condition A that is specific to [one or
two required battery chargers on one train] inoperable, and Condition B that is specific to
[one or two batteries on one train] inoperable.

Enclosure 1 to TXX-03026
Page 13 of 29
The proposed wording of new TS 3.8.4 Condition A, ["One or two required battery
chargers on one train inoperable," incorporates the bracketed plant specific wording
recommended in TSTF-360, Revision 1, and adds the term "required" to reflect the current
CPSES plant specific design and licensing basis. The phrase "one or two required" is used
to describe the possible combinations of inoperable required battery chargers in one DC
subsystem (train) that in either case would result in the same DC subsystem inoperable.
The proposed new Condition A for one or two required battery chargers is thus equivalent
to the current TS 3.8.4 DC electrical power subsystem Condition A requirements for
inoperable battery chargers in the same train, wherein one of the two fully qualified battery
chargers associated with each battery is required operable and in service for each of the
two batteries that together comprise one train of DC electrical power.]
[The current TS 3.8.4 Condition A Completion Time limits the restoration time for an
inoperable DC electrical power subsystem to 2-hours based on Regulatory Guide 1.93,
"Availability of Electric Power Sources." Consequently, the current Completion Time
limits restoration time for an inoperable battery charger to the same time as for an
inoperable battery or for a de-energized DC electrical power distribution subsystem. The
primary role of the battery charger is in support of maintaining the operability of its
associated battery. This is accomplished by the charger being of sufficient size to carry the
normal steady state DC loads, with sufficient additional capacity to provide some minimal
over-potential to the associated battery. Also, a secondary safety significant function can
be attributed to carrying the post-accident DC load after restoration of AC power (typically
10-13 seconds, the time required for the EDG to tie on to its emergency bus). In analyzed
post-accident scenarios, there is no safety related criteria for recharging a fully discharged
battery in any specific time period.
The proposed new TS 3.8.4 Condition A adds new Required Actions and Completion
Times that would allow a reasonable time of [7] days to restore the inoperable required
battery charger [or chargers] in one DC electrical power subsystem to operable status,
while: a) focusing efforts on retaining battery capabilities; b) continuing to require full
charger operability that is based on the margin afforded in the design capacity of the
battery charger and consistent with the current basis for charger operability; and c)
complying with the 2-hour restoration time for a deenergized DC electrical distribution
subsystem, as provided in TS 3.8.9. This time is contingent on a focused and tiered
approach to assuring adequate battery capability is maintained.
In the event of an inoperable battery charger, the first priority for the operator is to
minimize the associated battery discharge. The proposed TS 3.8.4 Required Action A.1
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 minimum
established float voltage within 2 hours. This assumes that the batteries are still capable of
performing their required function. During this 2 hours, if the affected train batteries were
not capable of performing their required function, the other train is available to perform
the required function. The time allows for restoring the inoperable required battery
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charger or for providing an alternate means of restoring battery terminal voltage to a value
greater than or equal to the minimum established float voltage. Since the focus of the
proposed allowance is that battery capacity be preserved and assured, the means of
accomplishing this is left to plant capabilities. In most cases, a spare battery charger
would be employed within the initial 2-hours, in other cases other means, including a
degraded normally in service battery charger, can continue to float the battery. Presuming
that the associated battery discharge, if it had been occurring, is terminated and that the
associated DC bus remains energized, as required by separate LCO 3.8.9, then 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 Required Action A. 1 to the
proposed [7] days.
The second tier TS 3.8.4 Required Action A.2 proposes that within 12-hours that it be
established that the associated battery has sufficient capacity to perform its assumed duty
cycle as measured by float current less than or equal to 2 amps. This allows time for some
recharging of lost capacity that may have occurred during the initial 2 hours. A discharged
battery having terminal voltage of at least the minimum established float voltage indicates
that the battery is on the exponential charging current portion of its 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 less than or equal 2
amps every 12 hours until the required battery charger is restored to operable status.]
The third tier TS 3.8.4 Required Action A.3 would provide [7] days for the required
battery chargers in one DC electrical power subsystem be restored to operable status.
Given the choice between a required plant shutdown in this condition, as per current
requirements, versus an allowance for a 12 hour determination period, at the end of which
it is reasonable to conclude that the associated battery can be shown to have its assumed
capacity, followed by a [7-day] restoration period, the proposed change is an acceptable
relaxation to the existing specification.
b) The proposed wording of new TS 3.8.4 Condition B, ["One or two batteries on one train
inoperable," similarly incorporates the plant specific wording recommended in TSTF-360,
Revision 1, to describe the possible combinations of either one or both inoperable batteries
on one train that in either case would result in the associated DC subsystem inoperable.]
The proposed new TS 3.8.4 Condition B is added to separately address the condition of
[one or two batteries] in one DC electrical power subsystem inoperable. For an inoperable
battery, the associated DC bus is being supplied by its associated battery charger. Any
event that results in a loss of the AC bus supporting the associated battery charger will also
result in a loss of DC power to the loads fed from the affected DC bus. Recovery of the
AC bus, especially if it is due to a loss of offsite power, will be hampered by the fact that
many of the components necessary for the recovery (e.g., diesel generator control and field
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flash, AC load shed, and diesel generator output circuit breakers, etc) may rely upon one of
the batteries of the affected DC subsystem. The proposed Completion Time for restoration
of the inoperable batteries is unchanged from the existing 2-hour limit for restoration of
the DC electrical power subsystem (even assuming the required charger associated with
each battery is operable) and allows sufficient time to effect restoration of the inoperable
[one or two batteries in one train], given that the majority of the conditions that lead to
battery inoperability (e.g., loss of the associated battery charger or battery cell voltages less
than 2.07 V) are identified, along with specific actions and completion times, in the DC
Electrical Power Systems TS Sections 3.8.4, 3.8.5, and 3.8.6.
c) The current TS 3.8.4 Condition A is renumbered to Condition C and revised to "One DC
electrical power subsystem inoperable for reasons other than Condition A or B." Because
the combined scope of the proposed new and revised Conditions is the same as currently
addressed by TS 3.8.4 Condition A, the proposed change to reformat the existing
Condition A is considered editorial. The 2-hour Completion Time for new Condition C is
unchanged from the current TS 3.8.4 Condition A Completion Time which is based on
Regulatory Guide 1.93, "Availability of Electrical Power Sources."
Consistent with the above changes, the current TS 3.8.4 Condition B is also renumbered to
new Condition D. This change is an editorial change.

Proposed Change (2) Relocation of preventive maintenance Surveillance Requirements to a
licensee-controlled program
In accordance with SR 3.0.1, when any SR is not met, the LCO is not met. This is based on
the premise that SRs represent the minimum acceptable requirements for operability of the
required equipment. However, for current SR 3.8.4.2, SR 3.8.4.3, SR 3.8.4.4, and SR 3.8.4.5,
failure to meet the SR does not necessarily mean that the equipment is not capable of
performing its safety function, and the corrective action is generally a routine or preventive
maintenance activity. For example, the Bases of SR 3.8.4.4 identify removal of visible
corrosion and tightening of terminal connections as a preventive maintenance SR. SR 3.8.4.3,
requiring visible inspection for physical damage or deterioration that could potentially degrade
battery performance, is not required for the battery to perform its safety function, but again
reflects ongoing preventive maintenance activities. Although excessive corrosion or loose
terminals could impact battery operability, the maintenance activities will prevent degradation
which could affect battery operability. These activities are inappropriate for Operability SRs
and are generally better controlled under the maintenance programs for batteries. With regard
to the resistance verifications of SR 3.8.4.2 and SR 3.8.4.5, the values are nominal values and
represent values at which some action should be taken, not necessarily when the operability of
the battery is in question. The safety analyses do not assume a specific battery resistance
value, but typically assume the batteries will supply adequate power. Therefore, the key issue
is the overall battery resistance. Between surveillances, the resistance of each connection
varies independently from all the others. Some of these connection resistances may be higher
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or lower than others, and the battery may still be able to perform its function and should not be
considered inoperable solely because one connector's resistance is high. Overall resistance is a
direct impact on operability and is adequately determined as acceptable through completion of
the battery service and discharge tests. Therefore, these activities are more appropriately
controlled under the maintenance program for batteries. Furthermore, these surveillances are
recommended by IEEE Standard 450, and as such, will continue to be addressed by the plant
program based on IEEE-450 practices that is being committed to with the adoption of these
changes (but not detailed by the new TS Section 5.0 Program).
The new Battery Monitoring and Maintenance Program described in proposed TS Section
[5.5.19] is discussed under Proposed Change (5 e).
The proposed changes also include renumbering of the SRs remaining in TS Section 3.8.4 and
revising current SR 3.8.5.1 to similarly renumber the references to the TS Section 3.8.4 SRs.
These changes are editorial and do not alter the existing requirements.

Proposed Change (3)

Addition of alternate testing criteria for battery charger testing

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

Proposed Change (4)
monitoring

Replacement of battery specific gravity monitoring with float current

This change proposes to replace the requirements of current TS 3.8.6 battery specific gravity
monitoring with new TS 3.8.6 conditions and surveillance requirements utilizing a suitable
operability limit based on float current monitoring to ensure the battery state-of-charge is
sufficient to perform its design duty cycle. This has been the focus of significant discussions
within the IEEE-450 committee and the NRC technical staff. Due to the technical nature of
the rationale, specific justification has been drafted to address this change. TSTF-360,
Revision 1, provides this justification in Attachment 1, "Battery Primer," and Attachment 2,
"White Paper by Kyle Floyd." These Attachments to TSTF-360 and the details included in the
proposed Bases provide the justification supporting this change. In summary, the justification
discusses the use of battery float current as an indicator of full charge and the charging
characteristics of lead-acid batteries. It concludes that the level of charge may be evaluated by
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measuring current at a specific voltage, typically the float voltage in normal operation, and
that at low float voltage, 2 amps is appropriate for cells with 8 hour capacities of 1000 AH or
larger.

Proposed Change (5) Relocate the following to a licensee controlled program based on
IEEE450, and/or to the TS Bases
(a) Category A and B limits for battery cell float voltage and electrolyte level, along with the
associated compensatory actions
Current TS Table 3.8.6-1 contains Categories of limitations on battery cell float voltage,
electrolyte level, and specific gravity parameters. The Category A and B limits reflect
nominal fully charged battery parameter values. Significant margin above that required for
declaration of an operable battery is provided in these values. These Category A and B
values represent appropriate monitoring levels and appropriate preventive maintenance
level for long term battery quality and extended battery life. As such, they do not reflect
the 10 CFR 50.36, "Technical specifications," criteria for LCOs of the "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 program that is under the control of 10
CFR 50.59, "Changes, tests, and experiments." This program complies with the
recommendations of IEEE-450, 1995. The battery parameter values will continue to be
controlled at an acceptable level, and required remedial actions will be implemented in
accordance with the plant corrective action program. Furthermore, the batteries and their
preventive maintenance and monitoring are under the regulatory requirements of the
Maintenance Rule, 10 CFR 50.65, "Requirements for monitoring the effectiveness of
maintenance at nuclear power plants." This relocation will continue to assure the batteries
are maintained at acceptable levels of performance, and allow the TS to focus on battery
parameter degradations that approach levels that may impact battery operability.
(b) Category C specific value limit for electrolyte level, and
(c) The specific value limit for electrolyte temperature
These changes propose that the specific limiting values from current TS 3.8.6 Condition B
and Table 3.8.6-1 for battery electrolyte temperature and level be relocated to a licenseecontrolled program that is under the control of 10 CFR 50.59. New TS 3.8.6 Conditions C
and D will require the electrolyte temperature and level to be greater than or 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. As such, these values do not reflect the 10 CFR 50.36 criteria for LCOs
of "the lowest functional capability or performance levels of equipment required for safe
operation of the facility," and relocation to a licensee controlled program will allow the
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flexibility to monitor and control this limit at values directly related to the battery's ability
to perform its assumed function.
(d) Specific value for the minimum battery charging float voltage
This change proposes to relocate the current TS Table 3.8.6-1 specific Category A and B
limit of "[2.13] Volts" for the minimum operating battery float voltage for each connected
cell, to the revised TS Bases for SR 3.8.4.1 which is subject to the change control
requirements of 10 CFR 50.59. Correspondingly, the minimum battery terminal voltage
of " [128] V on float charge", which is the equivalent of [2.13] Volts per cell for a 60
cell battery, is relocated to the TS Bases for SR 3.8.4.1 and the surveillance requirement
revised to "Verify battery terminal voltage is greater than or equal to the minimum
established float voltage." Similarly, TS 3.8.4 Condition A is revised to require the battery
charger to supply battery terminal voltage greater than or equal to the "minimum
established float voltage."
[SR 3.8.4.6 (renumbered to SR 3.8.4.2) is also revised to require the minimum battery
charger surveillance test voltage to be greater than or equal to the "minimum established
charger test voltage." The existing SR 3.8.4.6 battery charger surveillance test voltage
value will be relocated to the TS Bases for SR 3.8.4.2. The charger test voltage is a
CPSES plant specific value greater than or equal to the minimum established float
voltage.]
Consistent with the recommendations of IEEE Standard 450-1995, 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 reflect the 10
CFR 50.36 criteria for LCOs of "the lowest functional capability or performance levels of
equipment required for safe operation of the facility," and can be adequately controlled
outside of the TS.
(e) New TS Administrative Control Program [5.5.19] to reference actions for cell voltage and
electrolyte level
This change proposes that the TS 3.8.6 Actions related to the following two parameters be
specified by a new Administrative Controls program TS [5.5.19], "Battery Monitoring and
Maintenance Program." This program complies with the recommendations of IEEE
Standard 450-1995, and include actions 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.
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Paragraph b. of the new TS [5.5.19] 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-450-1995,
Annex D, section D.1. This change is appropriate because the recommended actions of
IEEE-450 include that an equalizing charge be performed if electrolyte level is below the
top of the plates, while the minimum established design limit is a level which is above the
top of the plates.
The specific reference to the version of IEEE-450 is not included in the TS [5.5.19]
program description to allow future programmatic upgrades to approved standards without
necessitating a License amendment. CPSES is presently committed to IEEE-450-1995 as
documented in the TS Bases. Changes to the TS Bases are evaluated in accordance with
the provisions of 10 CFR 50.59, "Changes, tests, and experiments." Thus, adequate
control over changes to the applicable IEEE Standard 450 exists to allow the specific
IEEE-450 reference to be contained in the TS Bases. Eliminating the "year" reference to
the applicable IEEE Standard 450 in the TS and maintaining it in the TS Bases is
consistent with similar changes previously approved by the NRC in Amendment No. 129
to Facility Operating License No. NPF-37 and Amendment No. 129 to Facility Operating
License No. NPF-66 for the Byron Station, Unit Nos. 1 and 2, respectively, and
Amendment No. 124 to Facility Operating License No. NPF-72 and Amendment No. 124
to Facility Operating License No. NPF-77 for the Braidwood Station, Unit Nos. 1 and 2, in
letter "Byron Station, Units 1 and 2, and Braidwood Station, Units 1 and 2 - Issuance of
Amendments (TAC NOS. MB4450, MB4451, MB4448, AND MB4449)," dated
September 19, 2002 and in TSTF-363, "Revise Topical Report references in ITS 5.6.5,
COLR."

Proposed Change (6) Addition of specific Required Actions and increased Completion
Times for out-of-limits conditions for battery cell float voltage, float current, electrolyte level,
and electrolyte temperature and the associated SRs
New TS 3.8.6 specific Required Actions are proposed for parameters that have a unique
impact on the battery and its continued operability. The proposed change provides specific TS
3.8.6 Required Actions and increased Completion Times for out-of-limit conditions for cell
voltage, float current, electrolyte level, and electrolyte temperature. These 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 effecting restoration in a timely fashion
avoiding an unnecessary plant shutdown. In addition, SRs are proposed to verify that the
batteries are maintained within the established limitations.
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The bases for the specific TS 3.8.6 Required Actions, Completion Times, and Surveillance
Requirements are as follows:
a) New TS 3.8.6 Condition A addresses a condition where [one or two batteries in a specific
train] have one or more battery cells with float voltage less than 2.07 V. If a battery cell is
found to be less than 2.07 V, the battery cell must be considered degraded. This is
consistent with the recommendations of IEEE-450 which states that a cell voltage of 2.07
V (typical for nominal 1.215 specific gravity cells) or below under float conditions and not
caused by elevated temperature of the cell indicates internal cell problems and may require
cell replacement. Cell voltage by itself, however, is not an indication of the state of charge
of the battery. A cell parameter slightly outside of specification is an indication of an
insignificant or small loss of capability and is not intended to reflect battery inoperability.
Hence, verification within 2 hours of the required battery charger operability by
monitoring the battery terminal voltage (i.e., performance of SR 3.8.4.1), and determining
the overall battery state of charge by monitoring the battery float charge current (i.e.,
performance of SR 3.8.6. 1), 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 in one or more batteries being less than 2.07 V, 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.
b) New TS 3.8.6 Condition B addresses a condition where a battery is found with a float
current of greater than 2 amps, and indicates that a partial discharge of the battery capacity
has occurred. This may be due to a temporary loss of a battery charger or possibly due to
one or more battery cells in a low voltage condition reflecting some loss of capacity.
Within 2 hours, verification of the required battery charger operability is made by
monitoring the battery terminal voltage (i.e., performance of SR 3.8.4.1). If the terrninal
voltage is found to be less than the minimum established float voltage there are two
possibilities, the battery charger is inoperable or is operating in the current limit mode. If
the battery charger is found to be inoperable, LCO 3.8.4 Condition A would be entered. If
the battery charger is operating in the current limit mode after 2 hours, this is an indication
that the battery has been substantially discharged and likely cannot perform its required
design functions. The time to return the battery to its fully charged condition in this case
is a function of the battery charger capacity, the amount of loads on the associated DC
system, the amount of previous discharge, and the recharge characteristic of the battery.
Because the charge time can be extensive, and if there is not adequate assurance that it can
be recharged within the 12 hours allowed by Required Action B.2, the battery must
therefore be declared inoperable.
c) New TS 3.8.6 Condition C addresses a condition where a battery is found with the
electrolyte level in one or more cells to be less than the minimum established design
limits. With the electrolyte level in one or more cells found above the top of the battery
plates, but below the minimum established design limits, the battery still retains sufficient
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capacity to perform the intended function. Therefore, the affected battery is not required
to be considered inoperable solely as a result of electrolyte level not met. Within 31 days,
the minimum established design limits for electrolyte level must be restored in order to
restore its margin.
With electrolyte level below the top of the plates a potential exists for dryout and plate
degradation. TS 3.8.6 Required Actions C.1 and C.2 restore the level and ensure that the
cause of the loss of electrolyte level 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.
In addition, the Battery Monitoring and Maintenance Program described in the proposed
TS Section [5.5.19] will require actions, consistent with IEEE Standard 450-1995, to
equalize and test battery cells that have been discovered with an electrolyte level below the
top of the plates.
d) New TS 3.8.6 Condition D addresses the condition where a battery is found with a pilot
cell electrolyte temperature less than the minimum established design limits. A low
electrolyte temperature limits the current and power available from the battery. However,
since the battery is sized with margin, while battery capacity is degraded, sufficient
capacity exists to perform the intended functions. Therefore, the affected battery is not
required to be considered inoperable solely as a result of the pilot cell temperature not met,
and the proposed 12 hours provides a reasonable time to restore the temperature within
established limits.
e) New TS 3.8.6 Condition E addresses the condition where one or more batteries in
redundant trains are found with battery parameters not within established design limits.
Given that batteries in redundant subsystems are involved in this condition, 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
subsystem batteries involved, this potential could result in a total loss of function on
multiple systems that rely upon the batteries. The longer completion times specified for
battery parameters when only the battery or batteries on one DC electrical power
subsystem are not within limits are therefore not appropriate, and the parameters must be
restored to within limits in at least one DC electrical power subsystem (train) within 2
hours.
f) New TS 3.8.6 Condition F revises current Condition B to address the condition where
Required Actions for Condition A, B, C, D, or E are not met. Given this condition,
sufficient capacity to supply the maximum expected load requirement is not assured and
the corresponding battery must be declared inoperable. Additionally, upon discovering
[one or more batteries in one train] with one or more battery cells float voltage less than
2.07 V and float current greater than 2 amps indicates that battery capacity may not be
sufficient to perform the intended functions and the corresponding battery must be
declared inoperable immediately.
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New SR 3.8.6.1 will require verification of each battery float current to be less than or equal to
2 amps every 7 days, and is used to determine the state of charge of the battery. Float charge
is the condition in which the charger is supplying the continuous charge required to overcome
the internal losses of a battery and maintain the battery in a charged state. The float current
requirements are based on the float current indicative of a charged battery. The use of float
current to determine the state of charge of the battery and the 7-day frequency for performance
of this verification is consistent with IEEE Standard 450-1995.
New SR 3.8.6.2 and SR 3.8.6.5 verify that the float voltage of pilot cells and all connected
cells, respectively, are equal to or greater than the short term absolute minimum voltage of
2.07 V, representing the point where battery operability is in question. Optimal long term
battery performance is obtained by maintaining a float voltage greater than or equal to a
minimum established float voltage, which is established and controlled in accordance with the
proposed Battery Monitoring and Maintenance Program specified in TS Section [5.5.19]. The
Battery Monitoring and Maintenance 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 Frequency for cell voltage verification
every 31 days for pilot cells and 92 days for each connected cell is consistent with IEEE
Standard 450-1995.
SR 3.8.6.3 verifies the connected cell electrolyte level of each battery to be greater than or
equal to minimum established design limits established in the proposed Battery Monitoring
and Maintenance Program provided in TS Section [5.5.19]. Operation of the batteries at
electrolyte levels greater than the minimum established design limit ensures that the plates do
not suffer physical damage and continue to maintain adequate electron transfer capability.
The Frequency of every 31 days is consistent with IEEE Standard 450-1995.
SR 3.8.6.4 verifies the temperature of each battery pilot cell to be greater than or equal to the
minimum established design limits established in the proposed Battery Monitoring and
Maintenance Program provided in TS Section [5.5.19]. Maintaining the electrolyte
temperature above this level ensures that the battery can provide the required current and
voltage to meet the design requirements, since temperatures lower than assumed in the battery
sizing calculations act to inhibit or reduce the overall battery capacity. The Frequency of
every 31 days is consistent with IEEE Standard 450-1995.

Proposed Change (7)

Enhanced Bases for the proposed changes

The accompanying Bases section for the proposed changes to TS 3.8.4, TS3.8.5, and TS 3.8.6
are provided here for information. The Bases sections have been revised to incorporate the
information and discussion presented in TSTF-360, Revision 1, with the exceptions noted and
described previously in this Enclosure. Changes to the associated Bases will be implemented
pursuant to TS 5.5.14, Technical Specifications Bases Control Program.
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Proposed Change (8) Elimination of the "once per 60 month" restriction on replacing the
battery service test with the battery modified performance test
[TSTF-360, Revision 1, includes a proposed change to NOTE 1 of SR 3.8.4.7 (renumbered to
be SR 3.8.4.3) that would eliminate the "once per 60 month" restriction on replacing the
battery service test with the battery modified performance discharge test. However, this
specific TSTF-360 change is not included in this submittal because it has been previously
incorporated in SR 3.8.4.7 by Amendment 75 to the CPSES Technical Specifications.]

Proposed Change (9)

Move of SR 3.8.4.8 to TS Section 3.8.6 on battery operability

This proposed change is an administrative change that will move current surveillance
requirement SR 3.8.4.8, which is a test of battery capacity, to be directly associated with TS
Section 3.8.6 on Battery Parameters, which defines the operability requirements of the DC
electrical power system batteries. The proposed change is acceptable because movement of
this SR does not alter the test requirements or test performance frequency. Failure to satisfy
the test will be addressed by the conditions and required actions of DC electrical power
subsystem TS LCOs 3.8.4, 3.8.5 and 3.8.6.

Proposed Change (10)

Deletion of the reference to "Cell" in LCO 3.8.6

This proposed change to TS LCO 3.8.6 is an editorial change. This LCO is intended to
require and define the operability requirements of the DC electrical power subsystem batteries,
and is not limited to Battery Cell Parameters or performance.

4.2 Summary
The proposed changes to the DC electrical power subsystems specifications TS 3.8.4,
TS 3.8.5, and TS 3.8.6, and the addition of new TS administrative control program [5.5.19]
requirements for a "Battery Maintenance and Monitoring Program" based on the
recommendations of Institute of Electrical and Electronics Engineers (IEEE) Standard 4501995, are consistent, except for noted plant-specific difference, with the considerations and
proposed changes provided in NRC-approved Industry/Technical Specifications Task Force
(TSTF) Standard Technical Specification Change Traveler, TSTF-360, "DC Electrical
Rewrite", Revision 1, as incorporated in recently issued NUREG-1431, "Standard Technical
Specifications, Westinghouse Plants," Revision 2. Each of these proposed changes have been
evaluated and determined not to adversely affect nuclear safety or continued safe plant
operations.
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5.0 REGULATORY SAFETY ANALYSIS
5.1 No Significant Hazards Consideration
TXU Energy has evaluated whether or not a significant hazards consideration is involved with
the proposed amendment(s) by focusing on the three standards set forth in 1OCFR50.92,
"Issuance of amendment," as discussed below:
1. Does the proposed change involve a significant increase in the probability or consequences
of an accident previously evaluated?
Response: No
The proposed change affects TS sections 3.8.4 "DC Sources - Operating," TS 3.8.5 "DC
Sources - Shutdown," TS 3.8.6 "Battery Cell Parameters," and TS Administrative Controls
section 5.5.
The proposed change restructures the TS for the DC electrical power subsystem and adds new
Conditions and Required Actions with increased Completion Times to address battery charger
inoperability. Neither the DC electrical power subsystem nor associated battery chargers are
initiators of any accident sequence analyzed in the updated Final Safety Analysis Report
(FSAR). Operation in accordance with the proposed TS ensures that the DC electrical power
subsystem is capable of performing its function as described in the FSAR, therefore the
mitigative functions supported by the DC electrical power subsystem will continue to provide
the protection assumed by the analysis.
The relocation of preventive maintenance surveillance, and certain operating limits and
actions to a newly-created, licensee-controlled TS [5.5.19], "Battery Monitoring and
Maintenance Program," will not challenge the ability of the DC electrical power subsystem to
perform its design function. The maintenance and monitoring required by current TS, which
are based on industry standards, will continue to be performed. In addition, the DC electrical
power subsystem is within the scope of 10 CFR 50.65, "Requirements for monitoring the
effectiveness of maintenance at nuclear power plants," which will ensure the control of
maintenance activities associated with the DC electrical power subsystem.
Therefore, the proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2. Does the proposed change create the possibility of a new or different kind of accident from
any accident previously evaluated?
Response: No
The proposed change does not involve any physical alteration of the units. No new equipment
is being introduced, and installed equipment is not being operated in a new or different
manner. There are no setpoints at which protective or mitigative actions are initiated that are
affected by the proposed changes. The operability of the DC electrical power subsystem in
accordance with the proposed TS is consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the plant. These proposed changes will
not alter the manner in which equipment operation is initiated, nor will the function demands
on credited equipment be changed. No alteration in the procedures, which ensure the unit
remains within analyzed limits, is proposed, and no change is being made to procedures relied
upon to respond to an off-normal event. As such, no new failure modes are being introduced.
The proposed changes do not alter assumptions made in the safety analyses.
Therefore, the proposed change does not create the possibility of a new or different kind of
accident from any previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?
Response: No
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 changes associated with the new
Battery Maintenance and Monitoring Program will ensure that the station batteries are
maintained in a highly reliable manner. 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 changes do not involve a significant reduction in the margin of safety.
Based on the above evaluation, TXU Generation Company LP concludes that the proposed
amendment presents no significant hazards consideration under the standards set forth in
IOCFR50.92(c) and, accordingly, a finding of "no significant hazards consideration" is
justified.
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5.2 Applicable RegulatorY Requirements/Criteria
10 CFR 50, Appendix A, General Design Criteria (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, Revision 2,"Criteria for Safety-Related Electric Power Systems
for Nuclear Power Plants," dated February 1977
[NRC Regulatory Guide 1.75, Revision 1, "Physical Independence of Electric Systems," dated
January 1975]
NRC Regulatory Guide 1.129, Revision 1, "Maintenance, Testing, and Replacement of Large
Lead Storage Batteries for Nuclear Power Plants," dated February 1978
IEEE 308-1974, "Standard Criteria for Class 1E Power Systems for Nuclear Power
Generating Stations"
IEEE-450-1995, "IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary Applications"

Analysis
The CPSES design of the Class E 125-VDC systems is in accordance with the requirements
of GDC-17, GDC-18, NRC Regulatory Guides 1.6, 1.32, [1.75] and IEEE 308.
Redundant power supplies and equipment satisfy GDC 17 for a single failure.
The overall system design including function requirements, redundancy, capacity, and
availability is in conformance with IEEE 308 criteria for Class E systems with the exception
of battery performance discharge test intervals which is in accordance with IEEE 450-1995.
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 450-1995, and Regulatory Guide 1.129. Visual checks and
performance tests are also scheduled for the battery chargers. The periodic tests of Class 1E
DC equipment are performed to satisfy the requirements of GDC 18 and 21.
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The proposed changes to the DC Electrical Power Systems specifications remain consistent
with the applicable regulatory requirements by continuing to require full charger operability
that is based on the margin afforded in the design capacity of the battery charger and to verify
that the batteries are maintained within the established limitations to ensure that the batteries
have sufficient capacity to perform the assumed duty cycle.
In conclusion, based on the considerations discussed above, (1) there is reasonable assurance
that the health and safety of the public will not be endangered by operation in the proposed
manner, (2) such activities will be conducted in compliance with the Commission's
regulations, and (3) the 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
TXU Energy has determined that the proposed amendment would change requirements with
respect to the installation or use of a facility component located within the restricted area, as
defined in IOCFR20, or would change an inspection or surveillance requirement. TXU Energy
has evaluated the proposed changes and has determined that the changes do not involve (i) a
significant hazards consideration, (ii) a significant change in the types or significant increase in
the amount of effluent that may be released offsite, or (iii) a significant increase in the individual
or cumulative occupational radiation exposure. Accordingly, the proposed change meets the
eligibility criterion for categorical exclusion set forth in 10CFR51.22 (c)(9). Therefore, pursuant
to 10CFR51.22 (b), an environmental assessment of the proposed change is not required.

7.0 REFERENCES
1. Industry/Technical Specification Task Force (TSTF) Standard Technical Specification
Change Traveler TSTF-360, Revision 1, "DC Electrical Rewrite," dated November 3,
2000 (including Attachment 1, "Battery Primer For Nuclear Power Plants," dated
01/07/2000, Attachment 2, "Kyle Floyd White Paper, A proposed Method for Selecting
the Return to Service Current Limit for Safety-Related Batteries, Draft C for SCC-29
Meeting," dated 3/29/2000, Attachment 3, "Forwarding Response to Battery TSTF
Proposal," dated 9/18/2000, and Attachment 4, "Response to NEI Comments (9/18/00) on
Revised Version of TSTF-360 (Battery TS)," dated 10/18/2000)
2. Industry/Technical Specification Task Force (TSTF) Standard Technical Specification
Change Traveler TSTF-204, Revision 3, "Revise DC Sources - Shutdown and Inverters Shutdown to Address Specific Subsystem Requirements," approved January 10, 2000
3. Industry/Technical Specification Task Force Standard Technical Specification Change
Traveler TSTF-363, Revision 0, "Revise Topical Report references in ITS 5.6.5, COLR,"
approved April 13, 2000
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4. NUREG-1431, Revision 2, "Standard Technical Specifications, Westinghouse Plants,"
dated June 2001
5. Title 10 of the Code of Federal Regulations, Part 50 (10 CFR 50), Appendix A, General
Design Criteria (GDC) 17, "Electric power systems"
6. Regulatory Guide 1.6, "Independence Between Redundant Standby (Onsite) Power
Sources and Between Their Distribution Systems," dated March 10, 1971
7. Regulatory Guide 1.32, "Criteria for Safety-Related Electric Power Systems for Nuclear
Power Plants," Revision 2, dated February 1977
8. Regulatory Guide 1.129, "Maintenance, Testing, and Replacement of Large Lead Storage
Batteries for Nuclear Power Plants," dated [February 1978]
9. IEEE Standard 308-[1974], "Standard Criteria for Class E Power Systems for Nuclear
Power Generating Stations"
10. IEEE Standard 450-1995, "IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary Applications," dated 1995
11. IEEE Standard 485-1983, "IEEE Recommended Practice for Sizing Large Lead Storage
Batteries for Generating Stations and Substations," dated [June 1983]
12. NRC letter "Conversion to Improved Technical Specification for Comanche Peak Steam
Electric Station, Units 1 and 2 - Amendment No. 64 to Facility Operating License Nos.
NPF-87 and NPF-89 (TAC Nos. M98778 and M98779)," dated February 26, 1999
13. Comanche Peak Steam Electric Station Final Safety Analysis Report, Docket Nos. 50-445
and 50-446
14. Letter from J. M. Heffley (AmerGen, An Exelon/British Energy Company) to USNRC,
"Clinton Power Station, Unit 1 - Request for Amendment to Technical Specifications
Associated With DC Electrical Power," dated August 21, 2001
15. Letter from J. B. Hopkins (NRC) to 0. D. Kingsley (Exelon Generation Company, LLC),
"Clinton Power Station, Unit 1 - Issuance of Amendment," dated February 15, 2002
16. Letter from K. R. Jury (Mid-West Regional Operating Group) to USNRC, "Braidwood
Station / Byron Station - Request for License Amendment for Technical Specifications DC Electrical Power Systems," dated March 8, 2002
17. Letter from NRC, "Byron Station, Units 1 and 2, and Braidwood Station, Unit 1 and 2 Issuance of Amendments (TAC NOS. MB4450, MB4451, MB4448, AND MB4449),"
dated September 19, 2002
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8.0 PRECEDENTS
The changes proposed in this LAR are consistent with similar changes previously requested by
AmerGen Energy Company, LLC, for Clinton Power Station Unit 1, in the letter "Clinton Power
Station, Unit 1 - Request for Amendment to Technical Specifications Associated With DC
Electrical Power," dated August 21, 2001 and approved by the NRC in Amendment 142 to
Facility Operating License No. NPF-62 for Clinton Power Station Unit 1, "Clinton Power Station,
Unit 1 - Issuance of Amendment (TAC No. MB3071)," dated February 15, 2002.
Also, the changes proposed in this LAR are consistent with similar TSTF-360, Revision 1,
changes previously requested by Exelon Generation Company, LLC, for Byron Station Units 1
and 2 and Braidwood Station Units 1 and 2 in the letter "Request for License Amendment for
Technical Specifications - DC Electrical Power Systems," dated March, 8 2002 and approved by
the NRC in Amendment No. 129 to Facility Operating License No. NPF-37 and Amendment No.
129 to Facility Operating License No. NPF-66 for the Byron Station, Unit Nos. 1 and 2,
respectively, and Amendment No. 124 to Facility Operating License No. NPF-72 and Amendment
No. 124 to Facility Operating License No. NPF-77 for the Braidwood Station, Unit Nos. 1 and 2,
"Byron Station, Units 1 and 2, and Braidwood Station, Units 1 and 2 - Issuance of Amendments
(TAC NOS. MB4450, MB4451, MB4448, AND MB4449)," dated September 19, 2002.
This LAR requests to eliminate the "year" reference to the applicable IEEE Standard 450 in the
new TS [5.5.19] Battery Monitoring and Maintenance Program and maintain the year reference in
the TS Bases. This exception to the TSTF-360, Revision 1, Westinghouse Owners Group TS
markup inserts was approved for Byron Station Units I and 2 and Braidwood Station Units 1 and
2 in the NRC letter dated September 19, 2002.
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PROPOSED TECHNICAL SPECIFICATION CHANGES (MARK-UP)
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3.8-25
3.8-26
3.8-27
3.8-27a
3.8-28
3.8-29
3.8-30
3.8-30a
3.8-30b
3.8-31
3.8-31a
3.8-31b
3.8-32
3.8-33
5.0-28a

DC Sources -Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources-Operating
LCO 3.8.4

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

APPLICABILITY:

MODES 1, 2,3, and 4

ACTIONS
CONDITION
-4
eor two required battery
cha rgers on one train
inof perable.

REQUIRED ACTION

A.1

COMPLETION
TIME

Restore affected
battery(ies) terminal
voltage to greater than or
equal to the minimum
established float voltage.

2 hours

Verify affected battery(ies)
float current < 2 amps.

Once per 12 hours

A.3

Restore required battery
charger(s) to OPERABLE
status.

7 days

B.1

Restore affected
battery(ies) to OPERABLE
status.

2 hours

AND
A.2
AND

V

B. One or two batteries on one
train inoperable.

iF__

I
(continued)

COMANCHE PEAK- UNITS 1 AND 2

3.8-24

Amendment No. 64

DC Sources-Operating
3.8.4
ACTIONS (continued)

CONDITION

REQUIRED ACTION

rAC. One DC electrical power
subsystem inoperable for
reasons other than

A

Required Action and
Associated Completion

D

Time not met.

COMPLETION TIME

Restore DC electrical
power subsystem to
OPERABLE status.

2 hours

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND

(Q

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.8.4.1

Verify battery terminal voltage is ' 128 V on float chargo
greater than or equal to the minimum established float
voltage.

FREQUENCY

7 days

(continued)
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DC Sources -Operating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

SR 3.8.4.2

FREQUENCY

Verify no visiblo corrosion at battery tormiRal ad

\Vorify battory connoction roistanco i ' 150x1 0 4 -eh
intor coll eonnctionc, - 150x10 4 ohm for intor rack
connotirOAn
1
6vg
vvzv -* .z,- _ 1 v,vvl
-rr

SR 3.8.1.3
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hrr-__ __

nhr |vW
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t-r
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intor
V;V
sssv t;ir connetotlns
ve1

_

-o -r.
r
__ __ --- __ ----__ - - __ __ ---

r^nt-re

Vorify battory cell, coil plato, and racke show no visual
indication of physiGal damage or abnormal detorioration
that

SR 3.8.4.4

g- -I r-n-

nO

92
2da

48

RthS

Guld degrade battery peorForFmaFco.

Romovo visiblo torminal corrosion, verify battory cell to
oel and termRinal orRtions ar

48 mnRths_

lean and tight, and aro

coatod with anti corrosion matorial.

SR 3.8.1.5

Vorify battory connoction rocictanco is
Fntor
o11 onntiorsnR,

15 40x 4 ohmIfr

18 mRths

5 OX4 O6 ohm for intor rack

Rconnections, ! I5x4 ohm for intor tior connections,

(continued)
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Amendment No. 66

DC Sources -Operating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY
4

SR 3.8. .2

Verify each battery charger supplies > 300 amps at
'430 V greater than or equal to the minimum established
flat charger test voltage for > 8 hours.

18 months

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

SR 3.8.*

NOTES1. The modified performance discharge test in
SR 3.8.4-.86.6 may be performed in lieu of the 6ervico

2. Verify requirement during MODES 3, 4, 5, 6 or with
core off-loaded.
Verify battery capacity is adequate to supply, and
maintain in OPERABLE status, the required emergency
loads for the design duty cycle when subjected to a
battery service test.

18 months

(continued)
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Amendment No. i7

DC Sources -Operating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

-

C

l

^

-~~~~~~~~~~~~~~~~~~~

'20 A 0

Verify roquiremont during MODES 3, 4, 5, 6 or with corc
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60 mnRths
VeFify battery capacity i
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COMANCHE PEAK - UNITS 1 AND 2

3.8-27a

Amendment No. 64

* DC Sources-Shutdown
3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources - Shutdown
LCO 3.8.5

The Train A or Train B DC electrical power subsystem shall be OPERABLE
to support one train of the DC electrical power distribution subsystems
required by LCO 3.8.10, "Distribution Systems - Shutdown."

APPLICABILITY:

MODES 5 and 6

ACTIONS

CONDITION

A. Required DC electrical
power subsystems
inoperable.

REQUIRED ACTION

A.1

COMPLETION TIME

Declare affected required
feature(s) inoperable.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

Initiate action to suspend
operations involving
positive reactivity
additions.

Immediately

OR
A.2.1
AND
A.2.2

AND
A.2.3

AND
(continued)
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Amendment No. 64

DC Sources -Shutdown

3.8.5
ACTIONS (continued)
CONDITION

REQUIRED ACTION

A. (continued)

A.2.4

COMPLETION TIME

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

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.8.5.1

FREQUENCY

NOTE-

<

The following SRs are not required to be performed:
SR 3.8.4.62-, and SR 3.8.4 Rd8S

t

For DC sources required to be OPERABLE, the following
SRs are applicable:
SR 3.8.4.1
SR 3.8.4.2

SR 3.8.4.4
SR384.

....

COMANCHE PEAK - UNITS 1 AND 2

SR 3.8.4.7
SR7

In accordance with
applicable SRs

f48

R2R4F
=

3.8-29

Amendment No. 64

Batter
11

'arameters
J
3.8.6

3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Batte4r23rameters
LCO 3.8.6

atte
parameters for Train A and Train B batteries shall be
the limits ef Table 3.8.61.

APPLICABILITY:

When associated DC electrical power subsystems are required to be
OPERABLE

thn

ACTIONS
Separe C

o e

--

NOT

Separate Condition entry is allowed for each

CONDITION
A. One or two batteries on
one train with one or more
battery cells float voltage
<2.07 V.

REQUIRED ACTION

COMPLETION TIME

Perform SR 3.8.4.1

2 hou rs

Perform SR 3.8.6.1

2 hou rs

A.3

Restore affected cell(s) float
voltage 2 2.07 V.

24 nours

B.1

Perform SR 3.8.4.1

2 hours

Restore affected
battery(ies) float current to

12 hours

A.1
AND
A.2
AND

B. One or two batteries on
one train with float current
v9

mnc

AND
B.2

/

2 amps.
I

(continued)
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Amendment No. 64

Bater

Prameters

3.8.6
ACTIONS (continued)
REQUIRED ACTION

CONDITION

Required Action C.2 shall be
completed if electrolyte level

Required Actions C.1 and C.2 are
only applicable if electrolyte level

was below the top of plates.

was below the top of plates.

C.

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

C.1

Restore affected cell(s)
electrolyte level to above
the top of the plates.

COMPLETION TIME

8 hours

AND
12 hours
C.2

Verify no evidence of
leakage.

AND
31 days

D. One or two batteries on
one train with pilot cell
electrolyte temperature
less than minimum
established design limits.

C.3

Restore affected cell(s)
electrolyte level to greater
than or equal to minimum
established design limits.

D.1

Restore battery pilot cell(s)
electrolyte temperature to
greater than or equal to
minimum established
design limits.

12 hours

(continued)
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Amendment No-.-C

Ba.er

Frameters
\bq...pii/
3.8.6

ACTIONS (continued)
CONDITION
ne or more batteries in
redundant trains with
battery parameters not
within limits.

()

A. One or moro a.*eries with

REQUIRED ACTION

COMPLETION TIME

E.1

Restore battery parameters
for batteries in one train to
within limits.

2hu

A.1

Vorify pilot cel olectrolyte
lovol

re or more battery coi

pataeor

\

Aoit '.'otage

moot Tablo 3.8.6 1
Category C limits.

nso
t lthii

Categor; A or B limite.
AND
.

A\.W

24 heU6

Voriy battory col
r-t,.

Q

Q

U.- .- ..-

4

rt4

----

I . -

m%sia toy%

AND

days
theFeafteF

/

AND
rt -1

. s.

_ _ ..
e_trvo1
uatouryCato

Lrtr
pa-mto

31-days

paramReteFS to ategry A
and-Blimits Gf
Tbhle

3.QR

1.

(continued)
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Amendment No-4

Battere3arameters
3.8.6
ACTIONS (continued)
CONDITION

REQUIRED ACTION

COMPLETION TIME

_

iF.Required Action and
associated Completion
Time of Condition A, B, C,
D, or E not met.

al

F.1

Declare associated

batteryi)

Immediately

inoperable.

OR
One or two batteries on one
train with one or more
battery cells float voltage
< 2.07 V and float current
> 2 amps.
Ono or more batterioc with

average oletro14e
toeporaturo of tho
reDresARnt_;;iy

K

ollc

-

700 F.

One or moro battcrieo with
ono or moro battory cell
paramotore not within

Category G values.
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Battery

)arameters
3.8.6

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

3.8.6.1

FREQUENCY

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

Verify each battery float current is S 2 amps.

SR 3.8.6.2

Verify each battery pilot cell voltage is 2 2.07 V.

SR 3.8.6.3

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

31 days

SR 3.8.6.4

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

31 days

Verify each battery connected cell voltage is

92 days

SR 3.8.6.5

_

-

2.07 V.

f

_~~~~~~~~~~~~~~~~~~~~~~~~~

(continued)
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Amendment No-4

BatterQarameters
3.8.6
SURVEILLANCE REQUIREMENTS (Continued)
SURVEILLANCE

FREQUENCY
I

THIS SR MOVED FROM TS

SR 3.8.4-.6.6

ETI

3

-NOTE
Verify requirement during MODES 3, 4, 5, 6 or with core
off-loaded.

6U montns
Verify baftery capacity is > 80 % of the manufacturer's
rating when subjected to a performance discharge test or
a modified performance discharge test.

AND
18 months when
battery shows
degradation or has
reached 85% of
expected life with
capacity < 100%
of manufacturer's
rating
AND
24 months when
baftery has
reached 85% of
the expected life
with capacity
> 100% of
manufacturer's
rating
4
4

I
SR 3.8.6.1

Verify battFoy cel paaramoters moot Tablo 3.8.6 1
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Programs and Manuals
5.5
5.5 Programs and Manuals (continued)
/5.5.19

Bafterv Monitorinq and Mainte nance Pro_ram
This Program provides for resltoration and maintenance, based on the
recommendations of IEEE Steindard 450 195, IEEE Recommended Practice for

Maintenance, Testing, and Reeplacement of Vented Lead-Acid Batteries for
Stationary Applications," or of the battery manufacturer iGIuding for the following:
a.

Actions to restore batt()ry cells with float voltage < 2.13 V, and

b.

Actions to equalize an( I test baftery cells that had been discovered with
electrolyte level below the minimum established design limit top of the
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ENCLOSURE 3 to TXX-03026
PROPOSED TECHNICAL SPECIFICATIONS BASES CHANGES (MARK-UP)
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DC Sources-Operating
B 3.8.4
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.4 DC Sources-Operating
BASES
BACKGROUND

The station DC electrical power system provides control power to selected
equipment. It also provides both motive and control power to selected
safety related equipment and preferred AC vital bus power (via inverters).
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the DC
electrical power system is designed to have sufficient independence,
redundancy, and testability to perform its safety functions, assuming a
single failure. The DC electrical power system also conforms to the
recommendations of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
(Ref. 3).
The 125 VDC electrical power system consists of two independent and
redundant safety related Class 1E DC electrical power subsystems
(Train A and Train B). Each subsystem consists of two 125 VDC
batteries, the associated battery chargers for each battery, and all the
associated control equipment and interconnecting cabling.
foene ch
ris required operati
nthe other is
kept as a spare. If the spare baftery charger is substituted, then te
requirements of independence and redundancy between subsystems ar

During normal operation, the 125 VDC load is powered from the battery
chargers with the batteries floating on the system. In case of loss of
normal power to the battery charger, the DC load is automatically powered
from the station batteries.
The Train A and Train B DC electrical power subsystems provide the
control power for its associated Class 1E AC power loads fed from 6.9 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 Bases for
LCO 3.8.9, "Distribution System-Operating," and LCO 3.8.10,
"Distribution Systems -Shutdown."

(continued)
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DC Sources-Operating
B 3.8.4
BASES
BACKGROUND
(continued)

This paragraph is moved further down in this same section.
125 VDC batteries of each subsystem (train) are separately housed in a
ventilated room apart from its charger and distribution centers. Each
subsystem is located in an area separated physically and electrically from
the other subsystem to ensure that a single failure in one subsystem does
not cause a failure in a redundant subsystem. There is no sharing
between redundant Class 1E subsystems, such as batteries, battery
chargers, or distribution panels.
continuously fr at lart 4 hui-rc as iscsso iR tho

FSAR, Caao

(Psf.
). ee th duy ycle(s) discussed in the FSAR, Chapter 8(Rf4)

The battery is designed with additional capacity above that required by the
design duty cycle to allow for temperature variations and other facto
The batteries for Train A and Train B DC electrical power subsystems are
sized to produce required capacity at 80% of nameplate rating,
corresponding to warranted ca
e and the 100% desi
J
le
reoan battory onRd of ifeGcapacity at_0 o
naoplao raing.Thobattoy
-hoo
apacsity is i XCOE6 f roquirod
Itcapacity. Tho float chargo voltage limit of tho battorios is 2.13 V per cell,
whicho correcoRnds t

diScused

a tt

iRn
the FSAR,
C

mRinimu

voltao outnut

hapter 8 (Ref.

f 128 V nor hbaton:

I

). The riteria for sizing lar

lead storage batteries are defined in IEEE 485 (Ref. 5). The minimum
design voltage limit is 105/240 V.
The battery cells are of flooded lead acid construction with a nominal
specific gravity of 1.215. This specific gravity corresponds to an open
circuit battery voltage of approximately 120 V for a [58] cell battery (i.o.,
Gel! voltage of 2.065 volts per cell (Vpc). The open circuit voltage is the
voltage maintained when there is no charging or discharging. Once fully
charged with its opon circuit voltage ' 2.065 Vpc cell float voltage 2 2.07
Vpc, the battery cell will maintain its capacity for 30 days without further
charging per manufacturer's instructions. The battery float charge voltaqe
limit is established as 2.13 V per cell, which corresponds to a total
minimum float voltage output of 128 V for a 60 cell battery. Optimal long
term performance however, is obtained by maintaining a float voltage 2.20
to 2.25 Vpc. This provides adequate over-potential, which limits the
formation of lead sulfate and self discharge. The nominal float voltage of
2.20 Vpc corresponds to a total float voltage output of 132 V for a 60 cell
batt er y as di scussed=i nt he FSAR, Chapt er 8 ( Ref. 4 ) .
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DC Sources-Operating
B 3.8.4
BASES
Each Train A and Train B DC electrical power subsystem battery charger
has ample power output capacity for the steady state operation of
connected loads required during normal operation, while at the same time
maintaining its battery bank fully charged. Each battery charger also has
sufficient excess capacity to restore the battery from the design minimum
charge to its fully charged state within 24 hours while supplying normal
steady state loads discussed in the FSAR, Chapter 8 (Ref. 4).
The battery charger is normally in the float-charge mode. Float-charge is
the condition in which the charger is supplying the connected loads and
the battery cells are receiving adequate current to optimally charge the
battery. This assures the internal losses of a battery are overcome and
the battery is maintained in a fully charged state.
When desired, the charger can be placed in the equalize mode. The
equalize mode is at a higher voltage than the float mode and charging
current is correspondingly higher. The battery charger is operated in the
equalize mode after a battery discharge or for routine maintenance.
Following a battery discharge, the battery recharge characteristic accepts
current at the current limit of the battery charger (if the discharge was
significant, e.g., following a battery service test) until the battery terminal
voltage approaches the charger voltage setpoint. Charging current then
reduces exponentially during the remainder of the recharge cycle. Leadcalcium batteries have recharge efficiencies of greater than 95%, so once
at least 105% of the ampere-hours discharged have been returned, the
battery capacity would be restored to the same condition as it was prior to
the discharge. This can be monitored by direct observation of the
exponentially decaying charging current or by evaluating the amp-hours
dischar ed from the battery and amp-hours returned to the battery.
APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis
ent (DBA) and transient
ana in the FSAR, Chapter 6 (Ref. 56 and in the FSAR, Chapter 15
(R6
assume that Engineered Sat Feature (ESF) systems are
0 PERA E. 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.
(continued)
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DC Sources-Operating
B 3.8.4
BASES
APPLICABLE
SAFETY
ANALYSES
(continued)

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

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

b.

A worst case single failure.

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

The DC electrical power subsystems, each subsystem consisting of two
batteries, a battery charger for each battery and the corresponding control
equipment and interconnecting cabling supplying power to the associated
bus within the train are required to be OPERABLE to ensure the
availability of the required power to shut down the reactor and maintain it
in a safe condition after an anticipated operational occurrence (AOO) or a
postulated DBA. Loss of any one train of DC electrical power subsystem
does not prevent the minimum safety function from being performed
(Ref. 4).
An OPERABLE DC electrical power subsystem requires all required
batteries and respective chargers to be operating and connected to the
associated DC bus(es). (Reference Table B 3.8.4-1).

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 3.8.5, "DC Sources-Shutdown."
(continued)
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DC Sources -Operating
B 3.8.4
BASES (continued)
ACTIONS

A.2,-A.1
and A.3
Condition A represents one train with one or two required battery chargers
inoperable (e.g., the voltage limit of SR 3.8.4.1 is not maintained). The
ACTIONS provide a tiered response that focus on returning the affected
one or two batteries to the fully charged state and restoring a fully
qualified charger for each battery to OPERABLE status in a reasonable
time period. Required Action A.1 requires that the terminal voltage of the
affected battery(ies) be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time 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 battery(ies) 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
(Required Action A.2) from any discharge that might have occurred due to
the charger inoperability.
A discharged battery having terminal voltage of at least the minimum
established float voltage indicates that the battery is on the exponential
charging current portion (the second part) of its recharge cycle. The time
to return a battery to its fully charged state under this condition is simply a
function of the amount of the previous discharge and the recharge
characteristic of the battery. Thus there is good assurance of fully
recharging the battery within 12 hours, avoiding a premature shutdown
with its own attendant risk.
If established baftery terminal float voltage cannot be restored to greater
than or equal to the minimum established float voltage within 2 hours, and
the charger is not operating in the current-limiting mode, a faulty charger
is indicated. A faulty charger that is incapable of maintaining established
battery terminal float voltage does not provide assurance that it can revert
to and operate properly in the current limit mode that is necessary during
the recovery period following a battery discharge event that the DC
system is designed for.
If the charger is operating in the current limit mode after 2 hours that is an
indication that the baftery is partially discharged and its capacity margins
will be reduced. The time to return the battery to its fully charged
condition in this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of the previous
discharge, and the recharge characteristic of the battery. The charge time
can be extensive, and there is not adequate assurance that it can be
_recharged within 12 hours (Required Action A.2).
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DC Sources -Operating
B 3.8.4
BASES (continued)
{

equired Action A.2 requires that the affected battery float cur'rent ea
verified as less than or equal to 2 amps. This indicates that, if the batter
had been discharged as the result of the inoperable battery charger, it has
now been fully recharged. If at the expiration of the initial 12 hour period

the battery float current is not less than or equal to 2 amps._then
Condition D is entered as a result of the Required Action and Completion
Time not met. At the same time, this indicates there may be additional
battery problems. Without adequate assurance that the battery can be
recharged within 12 hours, the affected battery must also be declared
inoperable and LCO 3.8.4 Condition B entered for the inoperable batterv,
which is consistent with battery parameter requirements and actions of
LCO 3.8.6 (Condition B and F).
Required Action A.3 limits the restoration time for the inoperable required
battery charger to 7 days. This action is applicable if an alternate means
of restoring batery terminal voltage to greater than or equal to the
minimum established float voltage has been used (e.g., balance of plant
non-Class 1E battery charger). The 7 day completion time reflects a
reasonable time to effect restoration of the qualified battery charger to
operable status.
B.1
Condition B represents one train with one or two batteries inoperable.
With one or two batteries inoperable, the affected DC bus(es) are being
supplied by their associated OPERABLE battery charger(s). Any event
that results in a loss of the AC bus supporting the battery charger(s) will
also result in loss of or degraded DC to that train. Recovery of the AC
bus, especially if it is due to a loss of offsite power, will be hampered by
the fact that many of the components necessary for the recovery (e.g.,
diesel generator control and field flash, AC load shed and diesel
generator output circuit breakers, etc.) likely rely upon DC power being
supplied from the batteries. In addition, the energization transients of any
DC loads that are beyond the capability of the associated battery
charger(s) and normally require the assistance of the batteries will not be
able to be brought online. The 2 hour limit allows sufficient time to effect
restoration of an inoperable battery given that the majority of the
conditions that lead to battery inoperability (e.g., loss of battery charger,
battery cell voltage less than 2.07 V, etc.) are identified in Specifications
.4.. 5, and 3.8.6 together with additional specific completion times.

Conditio epresents one train with a loss of ability to respond to an
event, and a loss of ability to remain energized during normal operation. It
is, therefore, imperative that the operator's attention focus on stabilizing
the unit, minimizing the potential for complete loss of DC power to the
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DC Sources-Operating
B 3.8.4
BASES (continued)
affected train. The 2 hour limit is consistent with the allowed time for an
inoperable DC distribution system train.
required
sthe DC electrical power subsystems is inoperable
eoea owe
rbl
bandosa
inopre
batorey, ioperable batte y harge(), o iope
Ifhe
inoperabl
battefy), the other DC electrical pwer
subsystem has the capacity to support a safe shutdown and to mitiga an
accident condition. Since a subsequent worst case single failure weu
n VD uantFiGal
stau, hver, result in theopto loss of the th 125
minimum
a
6h attendaa 106 C
opE
tionTimsarereasn,
MoDEr 5br withn
nec ssa DC electrical subsystems to mitigate a worst caseaccident
operabon soul not exceead z oenps.
lanthour
cof nuew
reflects
Completion Time is based on Regulatory Guide 1.93 (Rnd
a reasonable time to assess unit status as a function of thell5(erable DC
electrical power subsystem and, if the DC electrical power subsystem is
not restored to OPERABLE status, to prepare to effect an orderly and safe
unit shutdown.

If the inoperable DC eectrical power subsystem cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within 6 hours and to
MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit conditions from
full power conditions in an orderly manner and without challenging plant
systems. The Completion Time to bing the unit to 1\PQ 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref.gJ

l

(continued)
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DC Sources -Operating
B 3.8.4
BASES
SURVEILLANCE
REQUIREMENT'

SR 3.8.4.1_
citing batery terminal voltage while on float charge helps to ensure e
effectiveness of the hargiRg 6steom and the; ability of the batteries to
porfrm
hoirintndedfuntion.. battery chargers, which support the ability
of the batteries to perform their intended function. Float charge is the
condition in which the charger-is supplyiRg the supplies a GconneGted lads
aPA- 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. On
float charge, battery cells will receive adequate current to optimally charge
the battery. The voltage requirements are based on the nominal design
voltage of the battery and are consistent with the minimum float voltage
established by the battery manufacturer. The minimum established float
voltage is (2.13 Vpc or 128 V at the battery terminals}. This voltage
maintains the battery plates in a condition that supports maintaining the
grid life (expected to be approximately 20 years). The voltage
requirements are based on the nominal design voltage of the batter'
(voltage per cell ' 2.1 3V) and are consistent with the initial state of chargo
conditions assumed in the batter; sizing alulations. The 7 day
Frequency is consistent with manufacturer recommendations and
IEEE-450 (Ref. 80).
I
Vi6ual inspection to detect corrosion of tho battery ols and connections,
or measurement of the resistanc of each interoell, interrack, intertier, and
terminal connection, provider an indication of physical damage or
abnormal deterioration that ceuld potentially degrade batter; performanc.
The Surveillance Froquency for these inspections, which can detect
conditions that can eauso power loe6s due to resistance heating, is
92 days. This rFequenGy is, considered acceptabe1
experiene related to detecting crresion trenrs.

baset;d n

operating

SR 3.8.4.
Visual inspection of the battery cells, cell plates, and battery racks
provides an indication of physical damage or abnormal deterioration that
could potentially degrade batter'
The preseRe

perfofrmance.

f phy6ical damage or deterioration does

otReGesarl1Y

represent a failure of this SR, provided an evaluation determines that the
physical damage or deterioration does not affect the OPERA BILTY of the
battery (its ability to perform it6 design function).
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BASES
SURVEILLANCE
REQUIREMENTS

(continued)

N

SR-443. 1..4 and SR 3.8.4.5
ViSUaliFrrporien aRd rosistaRc masue
rontS f itor ell, Wi:r
;nfiqr_tio ;, and
.. ..

...

i

I

rack,

torminal connoctions provido an indication of physical

orr hormal doteriortion that could indicato deoraded htterv

condition. The anti corrosion material is used to help ensure good
electFical Gennectrsio
an r
d
termial drotn.
tl_The :iual
in6pertio fr crreon is Rot inteRded t require rmeal f and

inspection undor each terminal connection. The romoval of vicible
corrosion jE a prevntivo maintenanco SR. Tho proenco of visible
orsion doAo not

iciho corrn

ecerassarilyrprFant
a farrlre of thiQ
SR pAoided
r
ed duringR peoFmaRGe f SR 3._.4.4.

SR 3.8.4.62
This SR rquires that each battery charger be capable of supplying
300 amrps and 130 V for 8 hoIr. These rqireenar baed AR
verifies the design capacity of the battery chargers (Ref. 4). According to
Regulatory Guide 1.32 (Ref. 940), the battery charger supply is FequiFed
recommended to be based on the largest combined demands of the
various steady state loads and the charging capacity to restore the batter)
from the design minimum charge state to the fully charged state,
irrespective of the status of the unit during these demand occurrences.
The minimum required amperes and duration ensures that these
requirements can be satisfied.
This SR provides two options. One option requires that each battery
charger be capable of supplying 300 amps at the minimum established
float charger test voltage of 130 volts or greater 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 period is sufficient for the charger temperature
to have stabilized and to have been maintained for at least 2 hours.
The other option requires that each battery charger be capable of
recharging the battery after a service test coincident with supplying the
largest coincident combined demands of the various continuous steady
state loads (irrespective of the status of the plant during which these
demands occur). This level of loading may not normally be available
following the battery service test and will need to be supplemented with
additional loads. The duration for this test may be longer than the charger
sizing criteria since the battery recharge is affected by float voltage,
temperature, and the exponential decay in charging current. The battery
is recharged when the measured charging current is s 2 amps.
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B 3.8.4
BASES
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 mooth intervals.
n adl
duion,d u be C01GisTn With expec e
cycle lengths.

I

SR_L8.3
A battery service test is a special test of battery capability, as found, to
satisfy the design requirements (battery duty cycle) of the DC electrical
power system. The discharge rate and test lengt h
P1f &p1d to
tbQpAlin n duty cycle requirements as specified ir(FSAR Chapter 8,
\ 'Ref eFeRe
(continued)
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BASES
SURVEILLANCE
REQUIREMENTS

SRjconinued)
The Surveillance Frequency of 18 months is consistent with the
recommendation oegulatory Guide 1.32 (Ref43)and Regulatory
Guide 1.129 (Ref. , which state that the battery service test should be
performed during refueling operations or at some other outage, with
intervals between tests, not to exceed 18 months.

I

This SR is modified by two Notes. Note 1 allows the performance of a
modified performance discharge test in lieu of a service test.
Fhe modified perfGFmanGe discharge test is a simulated duty cycic It may
consistg of just two rates; for instance the one minute rate published for
the battery or the largest current load of the duty cycle, followed by the test
rate employed for the performance test, both of which envelope the duty
cycle of the service test. Since the ampere-hours removed by a rated one
minute discharge represents a very small portion of the battery capacity,

C

Exchange
paragraph
order, then

I

.

move both
paragraphs
to Bases for
SR 3.8.4.8
(renumbered
to SR 3.8.6.6).
Next pa e.

2

the test rate can be changed to that for the performance test without
compromising the results of the performance discharge test. The battery
Xterminal voltage for the modified performance discharge test rhould must|
rmain above the minimum battery terminal voltage specified in the
;~~~~tr
ervice test for the duration of time equal to that of the service test./

modified performance isc arge test is a test of the-BMcapacit and
its ability to provide a high rate, short duration load. This will confirm the
battery's ability to meet the critical period of the load duty cycle, in addition
to determining its percentage of rated capacity. Initial conditions for the
modified performance discharge test will be identical to those specified for
a service test and the test discharge rate will envelope the duty cycle of
the service test if the modified perfomance discharge test is performed in
lieu of a service test.
MODS 3,4, 5 6 owiththe core off-loaded
Uurin

his note does not

prohib
e application o LCO 3.0.5 or e pe ormance of this SR to
restore equipment operability. Note 2 neither approves nor prohibits
testing in MODES 1 and 2; however, for testing that is performed in
MODES 1 and 2 (e.g., for post work testing) the testing may not be
credited to satisfy the SR. Only the testing performed in MODES 3, 4, 5, 6
or with core off-loaded can be credited to satisfy the SR.
(continued)
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Move etr reie Bae fo
REQUIREMENTS
(continued)

(

I

ae

o

R3866

I
-

I

A battery perforrnance discharge test is a test of constant current capacity

of a battery, normally done in the as found condition, after having been in
service, to detect any change in the capacity determined by the
acceptance test. The test is intended to determine overall battery
degradation due to age and usage.

Incert two
I
paragraphs
|
moved from
1
Bases for
SR 3.8.4.7.
(prevous page)

-L

R3848t

:

c -:

,_L_

__.__.

_,___

L_,

.L_,._

for -SR .4&44. Either the battery performance discharge test or the
modified performance discharge test is acceptable for satisfying SR
3.8.6.6 4g; however, only the modified performance discharge test may
be used to satisfy SR 3.8.4.8 while atisfying the battery service test

I

equirements of SR 3.8.4.37 at the came tAe.
-M

e acceptance criteria for this Surveillance are consistent with IEEE-450
(Ref. 3 0) and IEEE-485 (Ref. 4 6). These references recommend that
the battery be replaced if its capacity is below 80% of the manufacturer's
ratinn

A

nnnnitv nf 8D°/I chnws that the htftrv rnto nf

trinrntinn

I

R

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 baftery design capacity reaches this 80% limit.
The Surveillance Frequency for this test is normally 60 months. If the
battery shows degradation, or if the battery has reached 85% of its
expected life and capacity is < 100% of the manufacturer's rating, the
Surveillance Frequency is reduced to 18 months. However, if the baftery
shows no degradation but has reached 85% of its expected life, the
Surveillance Frequency is only reduced to 24 months for batteries that
retain capacity 100% of the manufacturer's rating. Degradation is
indicated, according to IEEE-450 (Ref. 9), when the battery capacity
drops by more than 10% relative to its average capacity on the previous
performance test or when it is 2 10% below the manufacturer's rating.
This frequency is consistent with the recommendations in IEEE-450
(Ref. 9).
This SR is modified by a Note. This Note says to verify the requirement
during MODES 3, 4, 5, 6 or with the core off-loaded. This note does not
prohibit the application of LCO 3.0.5 or the performance of this SR to
restore equipment operability. The Note neither approves nor prohibits
testing in MODES 1 and 2; however, for testing that is performed in
MODE
1 nd (eg.,forpost work testing) the testing may not b
creite
tosatsfyhe R.Only the testing performed in MODES34,5
ororeoff-oadd
wth
cn be credited to satisfy eS
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B 3.8.4
BASES
REFERENCES

1.

10 CFR 50, Appendix A, GDC 17.

2.

Regulatory Guide 1.6, March 10,1971.

3.

IEEE-308-1974.

4.

FSAR, Chapter 8.

5.

IEEE 485 178

65.

r 6.

-76. FSAR, Chapter 15.
87.

Regulatory Guide 1.93, December 1974.

88.

IEEE-450-1995.

1-09. Regulatory Guide 1.32, February 1977.

4410.gegulatory Guide 1.129, February 1978.
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Table B 3.8.4-1
DC SOURCES (Page 1 of 1)
TRAIN A
125 V DC Bus
1ED1(2ED1)
Energized From
Battery
BTI ED1 (BT2EDl)
and
Battery Charger
BCIED1-1
(BC2ED1-1)
or
BClED1-2
(BC2EDl-2)

TRAIN B

125 V DC Bus
1ED3(2ED3)
Energized From
Battery
BT1 ED3(BT2ED3)
and
Battery Charger
BC1 ED3-1
(BC2ED3-1)
or
BC1 ED3-2
(BC2ED3-2)

COMANCHE PEAK - UNITS 1 AND 2

125 V DC Bus
1ED2(2ED2)
Energized From
Battery
BT1 ED2(BT2ED2)
and
Battery Charger
BCI ED2-1
(BC2ED2-1)
or
BC1 ED2-2
(BC2ED2-2)

B 3.8-55e

125 V DC Bus
1ED4(2ED4)
Energized From
Battery
BTI ED4(BT2ED4)
and
Battery Charger
BC1 ED4-1
(BC2ED4-1)
or
BC1 ED4-2
(BC2ED4-2)
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DC Sources -Shutdown

B 3.8.5
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.5 DC Sources-Shutdown
BASES
BACKGROUND

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

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident and transient analyses in
the FSAR, Chapter 6 (Ref. 1) and Chapter 15 (Ref. 2), assume that
Engineered Safety Feature systems are OPERABLE. The DC electrical
power system provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and switching during
all MODES of operation.
The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and the requirements for the
supported systems' OPERABILITY.
The OPERABILITY of the minimum DC electrical power sources during
MODES 5 and 6 ensures that:
a.

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

b.

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

c.

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

In addition to the requirements established by the technical
specifications, the plant staff must also manage shutdown tasks and
electrical support to maintain risk at an acceptably low value.
As required by the technical specifications, one train of the required
equipment during shutdown conditions is supported by one train of AC
(continued)
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B 3.8.5
BASES
APPLICABLE
SAFETY
ANALYSES
(continued)

and DC power and distribution. The availability of additional equipment,
both redundant equipment as required by the technical specifications and
equipment not required by the specifications, contributes to risk reduction
and this equipment should be supported by reliable electrical power
systems. Typically the Class 1E power sources and distribution systems
of the unit are used to power this equipment because these power and
distribution systems are available and reliable. When portions of the
Class 1E power or distribution systems are not available (usually as a
result of maintenance or modifications), other reliable power sources or
distribution are used to provide the needed electrical support. The plant
staff assesses these altemate power sources and distribution systems to
assure that the desired level of minimal risk is maintained (frequently
referred to as maintaining a desired defense in depth). The level of detail
involved in the assessment will vary with the significance of the equipment
being supported. In some cases, prepared guidelines are used which
include controls designed to manage risk and retain the desired defense
in depth.
The DC sources satisfy Criterion 3 of 1OCFR50.36(c)(2)(ii).

LCO

One DC electrical power subsystem consisting of two batteries, at least
one fullIcapacity battery charger per battery, 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 OPERABLE by LCO 3.8.10, "Distribution Systems- Shutdown."
This ensures the availability of sufficient DC electrical power sources to
operate the unit in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling accidents).
The required DC electrical power distribution subsystem is supported by
one train of DC electrical power system. When the second DC electrical
power distribution train (subsystem) is needed to support redundant
required systems, equipment and components, the second Train may be
energized from any available source. The available source must be Class
1E or another reliable source. The available source must be capable of
supplying sufficient DC electrical power such that the redundant
components are capable of performing their specified safety
(continued)
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LCO
(continued)

function(s) (implicitly required by the definition of OPERABILITY).
Otherwise, the supported components must be declared inoperable and
the appropriate conditions of the LCOs for the redundant components
must be entered.

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

d.

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

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

A.1. A2.1. A.2.2, A.2.3, and A.2.4
By allowing the option to declare required features inoperable with the
associated DC power source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required features LCO
ACTIONS. In many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for sufficiently
conservative actions is made (i.e., to suspend CORE ALTERATIONS,
movement of irradiated fuel assemblies, and operations involving positive
reactivity additions). The Required Action to suspend positive reactivity
additions does not preclude actions to maintain or increase reactor vessel
inventory, provided the required SDM is maintained.
(continued)
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BASES
ACTIONS

A.1, A.2.1. A.2.2, A.2.3, and A.2.4 (continued)
Suspension of these activities shall not preclude completion of actions to
establish a safe conservative condition. These actions minimize
probability of the occurrence of postulated events. It is further required to
immediately initiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is accomplished in
order to provide the necessary DC electrical power to the unit safety
systems.
The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required DC
electrical power subsystems should be completed as quickly as possible
in order to minimize the time during which the unit safety systems may be
without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1
,SR3.8.5.1 requires performance of all Surveillances required b

SR 3.8.4.1 through SR 3.8.4.3 8. Therefore, see the corresponding
Bases for LCO 3.8.4 for a discussion of each SR.
This SR is modified by a Note. The reason for the Note is to preclude

|

requiring the OPERABLE DC sources from being discharged below their
capability to provide the required power supply or otherwise rendered
inoperable during the performance of SR 3.8.4.6, SR 3.8.4.7 and SR
3.8.4.8 SR 3.8.4.2 and SR 3.8.4.3. It is the intent that these SRs must still
be capable of being met, but actual performance is not required.
REFERENCES

1.

FSAR, Chapter 6.

2.

FSAR, Chapter 15.
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BASES
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.6 BattAerarameters
BASES
BACKGROUND

This LCO delineates the limits on battery float current as well as
electrolyte temperature, level, and float voltagc,anid cpcific gravity for the
DC power subsystem seume bafteries. A discussion of these bafteries
and their OPERABILITY requirements is provided in the Bases for
LCO 3.8.4, "DC Sources -Operating," and LCO 3.8.5, "DC Sources Shutdown." In addition to the limitations of this Specification, the Baftery
Monitoring and Maintenance Program also implements a program
specified in Specification 5.5.19 for monitoring various battery parameters
that is based on the recommendations of IEEE Standard 450-1995, 'IEEE
Recommended Practice For Maintenance, Testing, And Replacement Of
Vented Lead-Acid Batteries For Stationary Applications" (Ref.4).
The battery cells are of flooded lead acid construction with a nominal
specific gravity of 1.215. This specific gravity corresponds to an open
circuit baftery voltage of approximately 120 V for a [58] cl battery (i.e.,
el veltage-Gf 2.065 volts per cell (Vpc). The open circuit voltage is the
voltage maintained when there is no charging or discharging. Once fully
charged with its open circuit voltage ' 2.065 Vpc cell float voltage 2 2.07
Vpc, the battery cell will maintain its capacity for 30 days without further
charging per manufacturer's instructions. Optimal long term performance
however, is obtained by maintaining a float voltage 2.20 to 2.25 Vpc. This
provides adequate over-potential, which limits the formation of lead sulfate
and self discharge. The nominal float voltage of 2.20 Vpc corresponds to
a total float voltage output of 132 V for a 60 cell baftery as discussed in
the FAR,
haptr 8 Ref. 2).
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BatteGrarameters
B 3.8.6
BASES
APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transo - ^
analyses in the FSAR, Chapter 6 (Ref. 1) and Chapter 15 (Ref
assume Engineered Safety Feature systems are OPERABLE. The DC
electrical power system provides normal and emergency DC electrical
power for the diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.
The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and is based upon meeting the
design basis of the unit. This includes maintaining at least one train of DC
sources OPERABLE during accident conditions, in the event of:
a.

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

b.

A worst case single failure.

Battergarameters satisfy the Criterion 3 of 10CFR50.36(c)(2)(ii).
LCO

Battery Gel 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.
M-e
EeM9-iM-1M7
ter
conservatively etDsd,allowing continued DC eectrical system
|
function even with ategory A and limits not met. Additional|
preventative maintenance, testing, and monitoring performed inJ
accordance with the CPSES Battery Monitoring and Maintenance ,
Program is conducted as specfe nSeci
f
e

APPLICABILITY

The batteryGe# parameters are required solely for the support of the
associated DC electrical power subsystems. Therefore, battery parameter
limits are electrolyte is only required when the DC power source is
required to be OPERABLE. Refer to the Applicability discussion in Bases
for LCO 3.8.4 and LCO 3.8.5.
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A.1. A.2. and A.3

ACTIONS

I

With one or more cells in one or more batteries in one train < 2.07 V, the I
battery cell is degraded. Within 2 hours verification of the required battery
charger OPERABILITY is made by monitoring the battery terminal voltage
(SR 3.8.4.1) and of the overall battery state of charge by monitoring the
battery float charge current (SR 3.8.6.1). This assures that there is still
sufficient battery capacity to perform the intended function. Therefore, the
affected battery is not required to be considered inoperable solely as a
result of one or more cells in one or more batteries < 2.07 V, and
continued operation is permitted for a limited period up to 24 hours.
Since the Required Actions only specify perform," a failure of SR 3.8.4.1
or SR 3.8.6.1 acceptance criteria does not result in this Required Action
not met. However, if one of the SRs is failed the appropriate
Conditions(s), depending on the cause of the failures, is entered. If
SR 3.8.6.1 is failed when in Condition A, then there is not assurance that
there is still sufficient battery capacity to perform the intended function. In
this case the battery must be declared inoperable iediately and
Condition F must be entered.
B.1 and B.2
One or more batteries in one train with float current > 2 amps indicates
that a partial discharge of the battery capacity has occurred. This may be
due to a temporary loss of a battery charger or possibly due to one or
more battery cells in a low voltage condition reflecting some loss of
capacity. Within 2 hours verification of the required battery charger
OPERABILITY is made by monitoring the battery terminal voltage. If the
terminal voltage is found to be less than the minimum established float
voltage there are two possibilities, the battery charger is inoperable or is
operating in the current limit mode. Condition A addressed charger
inoperability. If the charger is operating in the current limit mode after 2
hours that is an indication that the battery has been substantially
discharged and likely cannot perform its required design functions. The
time to return the battery to its fully charged condition in this case is a
function of the battery charger capacity, the amount of loads on the
associated DC system, the amount of the previous discharge, and the
recharge characteristic of the battery. The charge time can be extensive,
and there is not adequate assurance that it can be recharged within 12
hours (Required Action B.2). The battery must therefore be declared
inoperable.
J
(continued)
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battery cells with float voltage less than 2.07 V and float current g reae
than 2 amps, the associated OR" statement in Condition F is applcble
and the battery must be declared inoperable immediately. If float vlage

is satisfactory and there are no cells less than 2.07 V there is good
assurance that, within 12 hours, the battery will be restored to its fully
charged condition (Required Action B.2) from any discharge that might
have occurred due to a temporary loss of the battery charger.
A discharged battery with float voltage (the charger setpoint) across its
terminals indicates that the battery is on the exponential charging current
portion (the second part) of its recharge cycle. The time to return a
battery to its fully charged state under this condition is simply a function of
the amount of the previous discharge and the recharge characteristic of
the battery. Thus there is good assurance of fully recharging the battery
within 12 hours, avoiding a premature shutdown with its own attendant
risk.
If the condition is due to one or more cells in a low voltage condition but
still greater than 2.07 V and float voltage is found to be satisfactory, this is
not an indication of a substantially discharged battery and 12 hours is a
reasonable time prior to declaring the battery inoperable.
Since Required Action B.1 only specifies

a failure of SR
(perform,"
3.8.4.1

acceptance criteria does not result in the Required Action not met.
Howver
ifSR .8..1is failed, the appropriate Condition(s), depending
oncase
te
f th falure, is entered.

~~~~~~~~~~~(continued)
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C.1. C.2. and C.3

IX

('I

With one or more batteries in one train with one or more cells electrolyte
level above the top of the plates, but below the minimum established
design limits, the battery still retains sufficient capacity to perform the
intended function. Therefore, the affected battery is not required to be
considered inoperable solely as a result of electrolyte level not met.
Within 31 days the minimum established design limits for electrolyte level
must be re-established.
With electrolyte level below the top of the plates there is a potential for
dryout and plate degradation. Required Actions C.1 and C.2 address this
potential (as well as provisions in Specification 5.5.19, Battery Monitoring
and Maintenance Program). They are modified by a note that indicates
they are only applicable if electrolyte level is below the top of the plates.
Within 8 hours level is required to be restored to above the top of the
plates. Required Action C.2 for visual inspection of the battery to verify no
leakage, and the parallel program requirement of 5.5.19.b to initiate action
to equalize and test in accordance with manufacturer's recommendation
are taken from Annex D of IEEE Standard 450-1995. They are performed
following the restoration of the electrolyte level to above the top of the
plates. Based on the results of the manufacturer's recommended testing
the batteries may have to be declared inoperable and the affected cells
replaced.
D.1
With one or more batteries in one train with pilot cell temperature less
than the minimum established design limits, 12 hours is allowed to restore
the temperature to within limits. A low electrolyte temperature limits the
current and power available. Since the battery is sized with margin, while
battery capacity is degraded, sufficient capacity exists to perform the
intended function and the affected battery is not required to be considered
inoperable solely as a result of the pilot cell temperature not met.iud

/

(continued)

I
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E.1
With one or more batteries in redundant trains with battery parameters not
within limits there is not sufficient assurance that battery capacity has not
been affected to the degree that the batteries can still perform their
required function, given that redundant batteries are involved. With
redundant batteries involved, this potential could result in a total loss of
function on multiple systems that rely upon the batteries. The longer
completion times specified for battery parameters on non-redundant
batteries not within limits are therefore not appropriate, and the
parameters must be restored to within limits on at least one train within 2
hours.
A 1. A2.

nd A.3

t .....
With ono or more ceils in one or more batteries not witnin imits (i.e.,
Cateory A !imits net et, Gategory B imts Rot ret, or Gategory A and 3
limits not met) but within the Category C limits specified in Table 3.8.6 1 in
the accompanying LCO, tho battcry s degraded but there is still sufficient
capacity to porform the intendod function. Theroforo, the affected battory
is rt oquired ti
onsered
do
inoperable sorely as
result onf Cateore
trR
ep
orand
t
isorrmittod
pe
fr- limited peAa;or
A or
lim;t
Tho pilt ell electrolteA
lAvel aRd float voltage are roquired t bo Verified
to mooet the Category C limnits withiR 1 heur (Required ActioR A1). This

chock will provide a quick indication of the status of the rmainder of the
battery cells. One hour provides time to inspect the electrolyte level and
to onrfirm the float voltage f the pilot cells
hour ir ronsidered a
reasoRable amoeunt of time t perfer the required verfication.

ne

I

Verifiaftion that the Category C limits are net (Required Action A.2)
proides -surano

that during the time needed to restore the parameters

to the Category A and B limits, the battery i
iWtended furatiR. A period

till capable of performing ts

f 24 hours is alloe

t

ormplete the initial

verification because specific gravity measurements must be obtained for
each connected cell. Taking into consideration both the time required to
perform the required verification and the assurance that the battery cel
oarameters are rnt severely deraded. thi tme s onsidered

eated at-7 da y intervals until th
parameters aro restored to Category A or B limit tE. This peFiediG
verification i6 censi6tent with the normal Frequel RGY Of P+iet Ge
ra----*---*-

-.

I lltS

ItJdtiUll*JUll;.
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Vt:llil6dllUII
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-
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A2andA

ACTIONS

a (reRtinRed)

Continued operation is only permi.*ed-for 31 days before battery cell

1

parameters musrt be retred to within Category A and B limits. With the
Acnridoratin
Athat,
whole batte y apacityii degraded,srefficit apacity

exists to perform the intended function and-to allow time to fully restore

the ba.*or; cell parameters to normal limits, this time is aceptable prior to
declaring th

a,

inopable.

FB.1

I

With one or more bateries with any one or more batery %el
parameters,
is outside the allowances of the Required Actions for Condition A, B, C, D,
or E, Category C limit for any conncted ell, sufficient capacity to supply
the maximum expected load requirement is not assured and the
corresponding DC battery electrical power subsystem must be declared
inoperable. Additionally, ether potentially exrome conditions, such as not
completing the Rcquired Actions of Condition A within thc required
Completion Time or average. oetrlOAo temperature of represertative
cells falling below 700F, are also cause for immcdiatoly declaring the

associated DC electrial power subsystem inoperable, discovering one or
more bateries in one train with one or more batery cells float voltage less
than 2.07 V and float current greater than 2 amps indicates that the
battery capacity may not be sufficient to perform the intended functions.
The batery must therefore be declared inoperable immediately.
SURVEILLAN
REQUIREMENT

SR 3.8.6.1

I2

I

Verifying battery float current while on float charge is used to determine
the state of charge of the battery. Float charge is the condition in which
the charger is supplying continuous charge required to overcome the
internal losses of a battery and maintain the battery in a charged state.
The float current requirements are based on the float current indicative of
a charged battery. Use of float current to determine the state of charge of
the battery is consistent with IEEE-450 (Ref.4). The 7 day Frequency is
consistent with IEEE-450 (Ref.4).
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I
This SR is modified by a Note that states the float current requirement is
I
not required to be met when battery terminal voltage is less than the
minimum established float voltage of SR 3.8.4.1. When this float voltage
is not maintained the Required Actions of LCO 3.8.4 ACTION A are being
taken, which provide the necessary and appropriate verifications of the
battery condition. Furthermore, the float current limit of 2 amps is
established based on the nominal float voltage value and is not directly
applicable when this voltage is not maintained.
SR 3.8.6.2 and SR 3.8.6.5
Optimal long term battery performance is obtained by maintaining a float
voltage greater than or equal to the minimum established design limits
provided by the battery manufacturer, which corresponds to 132 V for 60
cells at the battery terminals, or 2.20 Vpc. This provides adequate overpotential, which limits the formation of lead sulfate and self discharge,
which could eventually render the battery inoperable. The minimum float
voltage required by the battery manufacturer is 2.13 Vpc which
corresponds to 128 V for 60 cells at the battery terminals. This voltage
maintains the battery plates in a condition that support maintaining the
battery cell grid life. Float voltages in the range of less than 2.13 Vpc, but
greater than 2.07 Vpc, are addressed in Specification 5.5.19. SRs 3.8.6.2
and 3.8.6.5 require verification that the cell float voltages are equal to or
greater than the short term absolute minimum voltage of 2.07 V. The
Frequency for cell voltage verification every 31 days for pilot cell and 92
days for each connected cell is consistent with IEEE-450 (Ref. 4).
SR 3.8.6.3
The limit specified for electrolyte level ensures that the plates suffer no
physical damage and maintains adequate electron transfer capability.
The Frequency is consistent with IEEE-450 (Ref. 4).
SR 3.8.6.4
This Surveillance verifies that the pilot cell temperature is greater than or
equal to the minimum established design limit (i.e., 70 0 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. 4).
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efr

also

modified
two paragr6
andicchargo toct

SR 3.8.4.7]
\ ~~~~~~.

ithoB3cec

i_th_
t b

A aftery performance discharge test is a test of constant current capacity
of a battery, normally done in the as found condition, after having been i
service, to detect any change in the capacity determined by the
acceptance test. The test is intended to determine overall baptery
degradation due to age and usage.
battey adiity toefe
re
rihica
tpr
tl t iiodof
the aero
for SR 3.8.4
Either the baftery performance discharge test or the
modified performance discharge test is acceptable for satisfying S R
3.8.6.63.8.4.8; however, only the modified performance discharge test
may be used to satisfy the batery service test requirements of SR 3.8.4.3.
SR 3.8..8 while atiefy in the equiementr of SR 3..4.7 at the same
A modified performance discharge test is a test of the batery capacity and
its ability to provide a high rate, short duration load. This will confirm the
baftery'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 will be identical to those specified for
a service test and the test discharge rate will envelope the duty cycle of
tethe
service test the modified performancefodischarge test is performed in
teu of a service test.
It-ma`yconsistTh mdified perforrnanGe dischaFge trA i a imatdut
c.ycle Gensisting of just two rates; for instance the one minute rat
published for the baftery or the largest current load of the duty cycle,
followed by the test rate employed for the performance test, both of which
,envelope the duty cycle of the service test. Since the ampere-hours
removed by a rated one minute discharge represents a very small portion
of the baftery capacity, the test rate can be changed to that for the
performance test without compromising the results of the performance
discharge test. The baftery terminal voltage for the modified performance
discharge test must 6heuld remain above the minimum baftery terminal
voltage specified in the battery service test for the duration of time equal
to that of the service test.,
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The acceptance criteria for this Surveillance are consistent with IEEE-450
(Ref. 43 ) and IEEE-485 (Ref. 54 ). 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.

I

I

The Surveillance Frequency for this test is normally 60 months. If the
battery shows degradation, or if the battery has reached 85% of its
expected life and capacity is < 100% of the manufacturer's rating, the
Surveillance Frequency is reduced to 18 months. However, if the battery
shows no degradation but has reached 85% of its expected life, the
Surveillance Frequency is only reduced to 24 months for batteries that
retain capacity 100% of the manufacturer's rating. Degradation is
indicated, according to IEEE-450 (Ref. 493), when the battery capacity
drops by more than 10% relative to its average capacity on the previous
performance test or when it is 2 10% below the manufacturer's rating.
This frequency is consistent with the recommendations in IEEE-450
(Ref. 493).

I
I

This SR is modified by a Note. This Note says to verify the requirement
during MODES 3, 4, 5, 6 or with the core off-loaded. This note does not
prohibit the application of LCO 3.0.5 or the performance of this SR to
restore equipment operability. The Note neither approves nor prohibits
testing in MODES I and 2; however, for testing that is performed in
MODES 1 and 2 (e.g., for post work testing) the testing may not be
credited to satisfy the SR. Only the testing performed in MODES 3, 4, 5, 6
or with core off-loaded can be credited to satisfy the SR.
I

Thi SR vorifie that Catogoy A battery el! parametor ae onsisteRt
with IEmE 50 (ef. 3), whiGh eGommonendv FegulaF battery insectinueta
least ono eF month) includiRg voltage, pecif giy

n

lcrlt

~~~~~~~~~~~~~~~(continued)I)
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(continued)

(

i~

-\K"

Rf~~

Tho quarterly ineotion of specifi gfavt' and voltage is conrienWRt With

IEEE 450 (Ref. 3). In addition, within 7 days of a battery discharge
- 110 V or a battery ovorcharge 150 V, tho battery must be
demonstrated to mot Gatoery B imits. TraRsieRt6, such as ntor

N

StartiRg tansients, hich may momontarily causo battery voltage to drop
to £1 10 V, do not constitute a battcry discharge proided the battory
terminal voltago aRd float urFrnt retur t pro transient values. This
nspection i also onRiStent wAAith IEE 50 (Ref. 3), Which romndsneRd6
special inspections following a sev re discharge or ovecharge, to eRnurc
that no significant degradation of the battery occurs as a consequence of
such disrharge or oercharg.

SR-.8.6.3
This Survgeillance verification that the average temperature of 12
cORRected FepFeseRtative celis
> 70°F, is consistent with a
recommendation of IEEE 450 (Ref. 3), that statW that the temperature of
eleGtrlyte in repreeRtat;e ells sheuld be determinenoRd
a quarterl
basis.
ILWer than nornl temperatures act to iRhiht nr reduce baettry crpacity.

This SR nsures that the operating temperatures remain within an
acceptable operating range. This limit i based on manufacturer

FeGOrnmeRdations.
T-abe .&64
This table delineates the limits on electrolyto level, float voltage, and
specific gravity for three different categories. Thc meaning of each
category is discussed below.

Category A dfi%ra the
Gel! m

rh

.I*r

paramoeteF limit fr

Rnormal

Th. rol

rlented

as

pilt

aGh designated pilot

raells aFe the_ise

hGe

of harge of th etiFe batcry.
(continued)
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Table3.61-(G antinued)
e

atet

y A pte
Iht

hitcal

sprsoofiteler

dae

lvge an

a6t4
du

ecttrnFr eopndlinsmand aFn tesistent with th
:rR~~
AC;
lee

\8;he
.
"'t

iRd1ir a@tiGR fF

ex tra

2 ir-h

IIt_nabhve^

oe_tiRvn rr_rAFiR tW

the
f

-mAN
et

tepeFtW

uidan

iR

high

teto

nd

er

n addition to tis alwaRGe, fotnote a t Table 3.8.6 1
w lvel
the lectrolyt lvel t be aove the peGificd maximum

Gharge effeGts.

peormit6
du ti An
rs§e
RSF

G17rh rAte

eqakR

tha_t the

r r9y8irld t i^ Rt

late6 sufe

AG

phymGa

cerfl^w^tin.
ahe,

dan

;^

The6e
nIirrAi
that 9adequa te
1_rn_aRd

eleGtFr tandef rapability i maiRtaineod in theo Aevent f taR6iit

conditions. IEEE 150 (Ref. 3) recommends that electrolyte level readings
cheuld be mde'

nly after the

battery

has been at float rharge foF at least

72 hours.

The Categay A limit spenified fr float voltage is : 2.13 V per cell. This
value i based en the ro_mmedations1 of 1EEE 50 (Ref. 3), which

states that prolonged operation of cells 2.13 V can reduce the life
expectancy of cells.
The Category A limit specified for 6pecific gravity for each pilot cell is
it1.200 (0.015 below the manufacturer fully charged nominal specific
gravity or a baier,' chargir current that had stabilized at a lw value).
Thir value

nell
i charatristiof a charged

with adequate capacity .

According to IEEE 450 (Ref. 3), the specific gravity readings are based on
a temperature of 770F (250C).
The sporfiG gravity readiRgs are

temperature and level. For each 3°F
(0.001) i added t the

reading;

actual eloctrol'te
0
(1.67 C) above 770F (250C),

orreted fr

point is subtraGted for each 3]F

1 point
rloew

770F. The specific gravity of the olectrolAe in a el! increases with a los
of water due to electrolysis or evaporation.
Ca_tegor Bt

efiRes the nermal prameter lmitr for each onrrerted ell.

The tcrm "connected ell" excludes any battery cell that may be jumpered
out.

The Category B limits specified for electrolAe level and float voltage are
the came as those speified for Category A and have been diseussed
above. rloat voltage i GeoeGted frFaverage eletrlye temereature.
The Category B limit specified fr rsperificrgravity for eah onRReted el!

(continued)
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SURVEILLANCE

PA
Table 3.8.6 1 (continued)

REQUIREMENTS
1.1 05 (0.020 below themanufacturer fully charged, nomin secific
gravity) with the averge of a conRectedols
1.205 (0.01 0 below the
manufacturer fully charged, nominal specific gravity). These values arc
basedGon manufacture recmmnendatin. The minmum rrific
gravity valuo rUred fr each cell enrres that the eeffect of a highl!
Is

charged or newly installcd coll will not mask overall degradation of the
battery.
Category C defines the limits for each connected cell. Theso values,
although reduced, provide assurance that sufficient capacity exists to

perform tho intended function and maintain a margin of safety. When any
batter parameter is outside the Category C limits, the sranceof
sufficient capacity described above no longer exists, and the batteyr must

be declared inoperable.
The Category C limits specified for electrolAe level (above the top of the
plates and not overflowing) ensure that the plates suffer no physical
damage and maintain adequate electron transfer capability. The

Category C limits fr

floatvltage

based on E=

50 (Ref. 3), which

states that a Gell voltage of 2.07 V or helow, under floatcandition

andd not

caused by elevated temperature of the cell, indicates internal Gell

sruhlems and may require ce11 renarAmnt.

The Category C limit of average specific gravity ' 1.1 5 is based on
manufacturer recommendationS (0.020 below the manufacturer

recommeRded flly charged, Rnominal specific gravity). In adition to h t
limit, it is required that the specific gravity for each connected cll must be
no les than 0.020 below the average of all connected cells. This limit
eRsures that the offect of a highly chargedoF nRw ell does, nt nask
overall degradation of the battery.

FootnAte (b) to Table 3.8.6 1 i applicable t Category A, B, and
specific gravity and requiere the above mentioned orectioR for

electrolAe evel and temperature, with the exception that level correction
is not required when battery charging current is 2 amps on float charge.
_fiet
T FOYidr i
indls;renoftB
e
bateaG(ontiued
h_Fall
(continued)
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TAhbI
, ._

3_..A.

1* (cntinlAd'
..._

I

_1.._!__ AL_
proaucoa uring ie
recrhargi;ng poGess, dolayrs of several days m.ay oGcur while waiting fr the
specific gravity to stabilize. A stabilized charger current i an acceptable
alterative to specific
mcasuroment
for determining tho state of
I: gravity
_~ -&_ _
J _ _ _ vw

Because of spocIGic gravity grauionts tnat are

charge. Thi pheoenoAn ii discrussed
r
in E=E 50 (Ref. 3).
Fotnote () tn Table 3.8.6 allows the float charge cwirrent to be used as

an altemate to specific gravity for Gatisfying Category A and Category C
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DC Sources -Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources-Operating
LCO 3.8.4

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

OPERABLE.

APPLICABILITY:

MODES 1, 2, 3, and 4

ACTIONS

CONDITION

A. One or two required battery
chargers on one train
inoperable.

REQUIRED ACTION

A.1

COMPLETION
TIME

Restore affected
battery(ies) terminal
voltage to greater than or
equal to the minimum
established float voltage.

2 hours

Verify affected battery(ies)
float current < 2 amps.

Once per 12 hours

A.3

Restore required battery
charger(s) to OPERABLE
status.

7 days

B.1

Restore affected
battery(ies) to OPERABLE
status.

2 hours

AND
A.2
AND

B. One or two batteries on one
train inoperable.

(continued)
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DC Sources -Operating
3.8.4
ACTIONS (continued)

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

C.1

Restore DC electrical
power subsystem to
OPERABLE status.

2 hours

D. Required Action and
Associated Completion
Time not met.

D.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND
D.2

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

SR 3.8.4.1

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

FREQUENCY

7 days

(continued)
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DC Sources -Operating
3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

SR 3.8.4.2

Verify each battery charger supplies 2 300 amps at
greater than or equal to the minimum established
charger test voltage for 2 8 hours.

FREQUENCY

18 months

I

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

SR 3.8.4.3

-------------------------------- NOTES-------------------------------1. The modified performance discharge test in
SR 3.8.6.6 may be performed in lieu of SR 3.8.4.3.
2. Verify requirement during MODES 3, 4, 5, 6 or with
core off-loaded.
Verify battery capacity is adequate to supply, and
maintain in OPERABLE status, the required emergency
loads for the design duty cycle when subjected to a
battery service test.
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DC Sources -Shutdown
3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources - Shutdown

LCO 3.8.5

The Train A or Train B DC electrical power subsystem shall be OPERABLE
to support one train of the DC electrical power distribution subsystems
required by LCO 3.8.10, "Distribution Systems - Shutdown."

APPLICABILITY:

MODES 5 and 6

ACTIONS

CONDITION

A. Required DC electrical
power subsystems
inoperable.

REQUIRED ACTION

A.1

COMPLETION TIME

Declare affected required
feature(s) inoperable.

Immediately

Suspend CORE
ALTERATIONS.

Immediately

Suspend movement of
irradiated fuel
assemblies.

Immediately

Initiate action to suspend
operations involving
positive reactivity
additions.

Immediately

OR
A.2.1
AND
A.2.2

AND
A.2.3

AND
(pontinued)
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DC Sources -Shutdown

3.8.5
ACTIONS (continued)
CONDITION

REQUIRED ACTION

A. (continued)

A.2.4

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

SURVEILLANCE REQUIREMENTS

COMPLETION TIME

Immediately

.

SURVEILLANCE

FREQUENCY

SR 3.8.5.1 ----------------------- NOTE---------------------------------The following SRs are not required to be performed:
SR 3.8.4.2 and SR 3.8.4.3.
For DC sources required to be OPERABLE, the following
SRs are applicable:

In accordance with
applicable SRs

SR 3.8.4.1
SR 3.8.4.2
SR 3.8.4.3.
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Battery Parameters I
3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Parameters

I

LCO 3.8.6

Battery parameters for Train A and Train B batteries shall be within limits.

I

APPLICABILITY:

When associated DC electrical power subsystems are required to be
OPERABLE

ACTIONS
II -- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -1
----------------------------------------------------- NlU

Separate Condition entry is allowed for each battery.

CONDITION
A. One or two batteries on
one train with one or more
battery cells float voltage
<2.07 V.

REQUIRED ACTION

COMPLETION TIME

Perform SR 3.8.4.1

2 hours

Perform SR 3.8.6.1

2 hours

A.3

Restore affected cell(s) float
voltage 2 2.07 V.

24 hours

B.1

Perform SR 3.8.4.1

2 hours

Restore affected
battery(ies) float current to
2 amps.

12 hours

A.1
AND
A.2
AND

B. One or two batteries on
one train with float current
> 2 amps.

AND
B.2

(continued)
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Battery Parameters
3.8.6
ACTIONS (continued)

CONDITION

REQUIRED ACTION

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

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

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

C.1

Restore affected cell(s)
electrolyte level to above
the top of the plates.

COMPLETION TIME

8 hours

AND
12 hours
C.2

Verify no evidence of
leakage.

AND
31 days

D. One or two batteries on
one train with pilot cell
electrolyte temperature
less than minimum
established design limits.

C.3

Restore affected cell(s)
electrolyte level to greater
than or equal to minimum
established design limits.

D.1

Restore battery pilot cell(s)
electrolyte temperature to
greater than or equal to
minimum established
design limits.

12 hours

(continued)
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Battery Parameters
3.8.6
ACTIONS (continued)

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. One or more batteries in
redundant trains with
battery parameters not
within limits.

E.1

Restore battery parameters
for batteries in one train to
within limits.

2 hours

F. Required Action and
associated Completion
Time of Condition A, B, C,
D, or E not met.

F.1

Declare associated
battery(ies) inoperable.

Immediately

OR
One or two batteries on one
train with one or more
battery cells float voltage
< 2.07 V and float current
> 2 amps.
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Battery Parameters
3.8.6
SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR 3.8.6.1

FREQUENCY

----------NOTE--------------------------------Not required to be met when battery terminal voltage is
less than the minimum established float voltage of
SR 3.8.4.1
Verify each battery float current is < 2 amps.

7 days

SR 3.8.6.2

Verify each battery pilot cell voltage is 2 2.07 V.

31 days

SR 3.8.6.3

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

31 days

SR 3.8.6.4

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

31 days

SR 3.8.6.5

Verify each battery connected cell voltage is

92 days

2.07 V.

(continued)
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Battery Parameters
3.8.6
SURVEILLANCE REQUIREMENTS (Continued)
SURVEILLANCE

SR 3.8.6.6

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

---

-

Ir

IiLJ

FREQUENCY

C

t- - - -- - - -- - - ---------------

Verify requirement during MODES 3, 4, 5, 6 or with core
off-loaded.
___________________________________________________________________________

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

60 months
AND
18 months when
battery shows
degradation or has
reached 85% of
expected life with
capacity < 100%
of manufacturer's
rating
AND
24 months when
battery has
reached 85% of
the expected life
with capacity
> 100% of
manufacturer's
rating
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Programs and Manuals
5.5
5.5 Programs and Manuals (continued)
5.5.19

Battery Monitoring and Maintenance Program
This Program provides for restoration and maintenance, based on the
recommendations of IEEE Standard 450, "IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for
Stationary Applications," or of the battery manufacturer for the following:
a.

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

b.

Actions to equalize and test battery cells that had been discovered with
electrolyte level below the top of the plates.
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DC Sources -Operating
B 3.8.4
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.4 DC Sources-Operating
BASES
BACKGROUND

The station DC electrical power system provides control power to selected
equipment. It also provides both motive and control power to selected
safety related equipment and preferred AC vital bus power (via inverters).
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the DC electrical
power system is designed to have sufficient independence, redundancy,
and testability to perform its safety functions, assuming a single failure.
The DC electrical power system also conforms to the recommendations of
Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).
The 125 VDC electrical power system consists of two independent and
redundant safety related Class 1E DC electrical power subsystems
(Train A and Train B). Each subsystem consists of two 125 VDC
batteries, the associated battery chargers for each battery, and all the
associated control equipment and interconnecting cabling.
There are two 100% capacity battery chargers per battery. One charger
for each battery is required operating and the other is kept as a spare
(refer to Table B 3.8.4-1, DC Sources). If the spare battery charger is
substituted, then the requirements of independence and redundancy
between subsystems are maintained.
During normal operation, the 125 VDC load is powered from the battery
chargers with the batteries floating on the system. In case of loss of
normal power to the battery charger, the DC load is automatically powered
from the station batteries.
The Train A and Train B DC electrical power subsystems provide the
control power for its associated Class 1E AC power loads fed from 6.9 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 Bases for
LCO 3.8.9, "Distribution System-Operating," and LCO 3.8.10,
"Distribution Systems -Shutdown."
125 VDC batteries of each subsystem (train) are separately housed in a
ventilated room apart from its charger and distribution centers. Each
(continued)
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subsystem is located in an area separated physically and electrically from
the other subsystem to ensure that a single failure in one subsystem does
not cause a failure in a redundant subsystem. There is no sharing
between redundant Class 1E subsystems, such as batteries, battery
chargers, or distribution panels.
Each battery has adequate capacity to meet the duty cycle(s) discussed in
the FSAR, Chapter 8 (Ref. 4). The battery is designed with additional
capacity above that required by the design duty cycle to allow for
temperature variations and other factors.
The batteries for Train A and Train B DC electrical power subsystems are
sized to produce required capacity at 80% of nameplate rating,
corresponding to warranted capacity at end of life and the 100% design
demand. The minimum design voltage limit is 105 V.
The battery cells are of flooded lead acid construction with a nominal
specific gravity of 1.215. This specific gravity corresponds to an open
circuit battery voltage of approximately 2.065 volts per cell (Vpc). The
open circuit voltage is the voltage maintained when there is no charging or
discharging. Once fully charged with cell float voltage > 2.07 Vpc, the
battery cell will maintain its capacity for 30 days without further charging
per manufacturer's instructions. The battery float charge voltage limit is
established as 2.13 V per cell, which corresponds to a total minimum float
voltage output of 128 V for a 60 cell battery. Optimal long term
performance however, is obtained by maintaining a float voltage 2.20 to
2.25 Vpc. This provides adequate over-potential, which limits the
formation of lead sulfate and self discharge. The nominal float voltage of
2.20 Vpc corresponds to a total float voltage output of 132 V for a 60 cell
battery as discussed in the FSAR, Chapter 8 (Ref. 4).
Each Train A and Train B DC electrical power subsystem battery charger
has ample power output capacity for the steady state operation of
connected loads required during normal operation, while at the same time
maintaining its battery bank fully charged. Each battery charger also has
sufficient excess capacity to restore the battery from the design minimum
charge to its fully charged state within 24 hours while supplying normal
steady state loads discussed in the FSAR, Chapter 8 (Ref. 4).
The battery charger is normally in the float-charge mode. Float-charge is
the condition in which the charger is supplying the connected loads and
the battery cells are receiving adequate current to optimally charge the
battery. This assures the internal losses of a battery are overcome and
the battery is maintained in a fully charged state.
(continued)
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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. Leadcalcium batteries have recharge efficiencies of greater than 95%, so once
at least 105% of the ampere-hours discharged have been returned, the
battery capacity would be restored to the same condition as it was prior to
the discharge. This can be monitored by direct observation of the
exponentially decaying charging current or by evaluating the amp-hours
discharged from the battery and amp-hours retumed to the battery.

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
analyses in the FSAR, Chapter 6 (Ref. 5), and in the FSAR, 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.
The OPERABILITY of the DC sources is consistent with the initial
assumptions of the accident analyses and is based upon meeting the
design basis of the unit. This includes maintaining the DC sources
OPERABLE during accident conditions in the event of:
a.

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

b.

A worst case single failure.

The DC sources satisfy Criterion 3 of 1OCFR50.36(c)(2)(ii) .
LCO

The DC electrical power subsystems, each subsystem consisting of two
batteries, a battery charger for each battery and the corresponding control
equipment and interconnecting cabling supplying power to the associated
bus within the train are required to be OPERABLE to ensure the
availability of the required power to shut down the reactor and maintain it
in a safe condition after an anticipated operational occurrence (AOO) or a
postulated DBA. Loss of any one train of DC electrical power subsystem
does not prevent the minimum safety function from being performed
(Ref. 4).
(continued)
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An OPERABLE DC electrical power subsystem requires all required
batteries and respective chargers to be operating and connected to the
associated DC bus(es). (Reference Table B 3.8.4-1)

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 3.8.5, "DC Sources-Shutdown."
ACTIONS

A.1, A.2, and A.3
Condition A represents one train with one or two required battery chargers
inoperable (e.g., the voltage limit of SR 3.8.4.1 is not maintained). The
ACTIONS provide a tiered response that focus on retuming the affected
one or two batteries to the fully charged state and restoring a fully
qualified charger for each battery to OPERABLE status in a reasonable
time period. Required Action A.1 requires that the terminal voltage of the
affected battery(ies) be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time 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 battery(ies) 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 (Required
Action A.2) from any discharge that might have occurred due to the
charger inoperability.
A discharged battery having terminal voltage of at least the minimum
established float voltage indicates that the battery is on the exponential
charging current portion (the second part) of its recharge cycle. The time
to return a battery to its fully charged state under this condition is simply a
function of the amount of the previous discharge and the recharge
characteristic of the battery. Thus there is good assurance of fully
recharging the battery within 12 hours, avoiding a premature shutdown
with its own attendant risk.
(continued)
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If established battery terminal float voltage cannot be restored to greater
than or equal to the minimum established float voltage within 2 hours, and
the charger is not operating in the current-limiting mode, a faulty charger
is indicated. A faulty charger that is incapable of maintaining established
battery terminal float voltage does not provide assurance that it can revert
to and operate properly in the current limit mode that is necessary during
the recovery period following a battery discharge event that the DC
system is designed for.
If the charger is operating in the current limit mode after 2 hours that is an
indication that the battery is partially discharged and its capacity margins
will be reduced. The time to return the battery to its fully charged
condition in this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of the previous
discharge, and the recharge characteristic of the battery. The charge time
can be extensive, and there is not adequate assurance that it can be
recharged within 12 hours (Required Action A.2).
Required Action A.2 requires that the affected battery float current be
verified as less than or equal to 2 amps. This indicates that, if the battery
had been discharged as the result of the inoperable battery charger, it has
now been fully recharged. If at the expiration of the initial 12 hour period
the battery float current is not less than or equal to 2 amps, then
Condition D is entered as a result of the Required Action and Completion
Time not met. At the same time, this indicates there may be additional
battery problems. Without adequate assurance that the battery can be
recharged within 12 hours, the affected battery must also be declared
inoperable and LCO 3.8.4 Condition B entered for the inoperable battery,
which is consistent with battery parameter requirements and actions of
LCO 3.8.6 (Condition B and F).
Required Action A.3 limits the restoration time for the inoperable required
battery charger to 7 days. This action is applicable if an alternate means
of restoring battery terminal voltage to greater than or equal to the
minimum established float voltage has been used (e.g., balance of plant
non-Class 1E battery charger). The 7 day completion time reflects a
reasonable time to effect restoration of the qualified battery charger to
operable status.
B.1
Condition B represents one train with one or two batteries inoperable.
With one or two batteries inoperable, the affected DC bus(es) are being
supplied by their associated OPERABLE battery charger(s). Any event
that results in a loss of the AC bus supporting the battery charger(s) will
also result in loss of or degraded DC to that train. Recovery of the AC
(continued)
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bus, especially if it is due to a loss of offsite power, will be hampered by
the fact that many of the components necessary for the recovery (e.g.,
diesel generator control and field flash, AC load shed and diesel
generator output circuit breakers, etc.) likely rely upon DC power being
supplied from the batteries. In addition, the energization transients of any
DC loads that are beyond the capability of the associated battery
charger(s) and normally require the assistance of the batteries will not be
able to be brought online. The 2 hour limit allows sufficient time to effect
restoration of an inoperable battery given that the majority of the
conditions that lead to battery inoperability (e.g., loss of battery charger,
battery cell voltage less than 2.07 V, etc.) are identified in Specifications
3.8.4, 3.8.5, and 3.8.6 together with additional specific completion times.
C.1

I

Condition C represents one train with a loss of ability to respond to an
event, and a loss of ability to remain energized during normal operation.
It is, therefore, imperative that the operator's attention focus on stabilizing
the unit, minimizing the potential for complete loss of DC power to the
affected train. The 2 hour limit is consistent with the allowed time for an
inoperable DC distribution system train.

I

If one of the required DC electrical power subsystems is inoperable, the
other DC electrical power subsystem has the capacity to support a safe
shutdown and to mitigate an accident condition. Since a subsequent
worst case single failure could, however, result in the loss of the
minimum necessary DC electrical subsystems to mitigate a worst case
accident, continued power operation should not exceed 2 hours. The
2 hour Completion Time is based on Regulatory Guide 1.93 (Ref. 7) and
reflects a reasonable time to assess unit status as a function of the
inoperable DC electrical power subsystem and, if the DC electrical power
subsystem is not restored to OPERABLE status, to prepare to effect an
orderly and safe unit shutdown.
D.1 and D.2
If the inoperable DC electrical power subsystem cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within 6 hours and to
MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit conditions from
full power conditions in an orderly manner and without challenging plant
systems. The Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 7).
(continued)
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REQUIREMENTS

SR 3.8.4.1
Verifying battery terminal voltage while on float charge helps to ensure the
effectiveness of the battery chargers, which support the ability of the
batteries to perform their intended function. Float charge is the condition
in which the charger supplies a 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. On float charge, battery cells will receive adequate
current to optimally charge the battery. The voltage requirements are
based on the nominal design voltage of the battery and are consistent
with the minimum float voltage established by the battery manufacturer.
The minimum established float voltage is 2.13 Vpc or 128 V at the battery
terminals. This voltage maintains the battery plates in a condition that
supports maintaining the grid life (expected to be approximately 20 years).
The 7 day Frequency is consistent with manufacturer recommendations
and IEEE-450 (Ref. 8).
SR 3.8.4.2
This SR verifies the design capacity of the battery chargers. According
to Regulatory Guide 1.32 (Ref. 9), the battery charger supply is
recommended to be based on the largest combined demands of the
various steady state loads and the charging capacity to restore the battery
from the design minimum charge state to the fully charged state,
irrespective of the status of the unit during these demand occurrences.
The minimum required amperes and duration ensures that these
requirements can be satisfied.
This SR provides two options. One option requires that each battery
charger be capable of supplying 300 amps at the minimum established
charger test voltage of 130 volts or greater 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 period is sufficient for the charger temperature
to have stabilized and to have been maintained for at least 2 hours.
The other option requires that each battery charger be capable of
recharging the battery after a service test coincident with supplying the
largest combined demands of the various continuous steady state loads
(irrespective of the status of the plant during which these demands occur).
This level of loading may not normally be available following the battery
service test and will need to be supplemented with additional loads. The
(continued)
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duration for this test may be longer than the charger sizing criteria since
the battery recharge is affected by float voltage, temperature, and the
exponential decay in charging current. The battery is recharged when the
measured charging current is < 2 amps.
The Surveillance Frequency is acceptable, given the unit conditions
required to perform the test and the other administrative controls existing
to ensure adequate charger performance during these 18 month intervals.
In addition, this Frequency is intended to be consistent with expected fuel
cycle lengths.
S R 3.8.4.3
A battery service test is a special test of battery capability, as found, to
satisfy the design requirements (battery duty cycle) of the DC electrical
power system. The discharge rate and test length should correspond to
the design duty cycle requirements as specified in FSAR Chapter 8
(Ref. 4).
The Surveillance Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.32 (Ref. 9) and Regulatory
Guide 1.129 (Ref. 10), which state that the battery service test should be
performed during refueling operations or at some other outage, with
intervals between tests, not to exceed 18 months.
This SR is modified by two Notes. Note 1 allows the performance of a
modified performance discharge test in lieu of a service test.
Note 2 says to verify the requirement during MODES 3, 4, 5, 6 or with the
core off-loaded. This note does not prohibit the application of LCO 3.0.5
or the performance of this SR to restore equipment operability. Note 2
neither approves nor prohibits testing in MODES 1 and 2; however, for
testing that is performed in MODES 1 and 2 (e.g., for post work testing)
the testing may not be credited to satisfy the SR. Only the testing
performed in MODES 3, 4, 5, 6 or with core off-loaded can be credited to
satisfy the SR.

(continued)
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Table B 3.8.4-1
DC SOURCES (Page 1 of 1)
TRAIN A
125 V DC Bus
1ED1 (2ED1)
Energized From
Battery
BT1 ED1 (BT2ED1)
and
Battery Charger
BC1 ED1-1
(BC2ED1 -1)
or
BC1ED1-2
(BC2ED1 -2)

TRAIN B

125 V DC Bus
1ED3(2ED3)
Energized From
Battery
BT1 ED3(BT2ED3)
and
Battery Charger
BC1 ED3-1
(BC2ED3-1)
or
BC1 ED3-2
(BC2ED3-2)

COMANCHE PEAK - UNITS 1 AND 2

125 V DC Bus
1 ED2(2ED2)
Energized From
Battery
BT1 ED2(BT2ED2)
and
Battery Charger
BC1 ED2-1
(BC2ED2-1)
or
BC1 ED2-2
(BC2ED2-2)

B 3.8-56

125 V DC Bus
1 ED4(2ED4)
Energized From
Battery
BT1 ED4(BT2ED4)
and
Battery Charger
BC1 ED4-1
(BC2ED4-1)
or
BC1 ED4-2
(BC2ED4-2)

Revision No.
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B 3.8.5
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.5 DC Sources-Shutdown
BASES
BACKGROUND

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

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident and transient analyses in
the FSAR, Chapter 6 (Ref. 1) and Chapter 15 (Ref. 2), assume that
Engineered Safety Feature systems are OPERABLE. The DC electrical
power system provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and switching during
all MODES of operation.
The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and the requirements for the
supported systems' OPERABILITY.
The OPERABILITY of the minimum DC electrical power sources during
MODES 5 and 6 ensures that:
a.

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

b.

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

c.

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

In addition to the requirements established by the technical
specifications, the plant staff must also manage shutdown tasks and
electrical support to maintain risk at an acceptably low value.
As required by the technical specifications, one train of the required
equipment during shutdown conditions is supported by one train of AC
(continued)
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and DC power and distribution. The availability of additional equipment,
both redundant equipment as required by the technical specifications and
equipment not required by the specifications, contributes to risk reduction
and this equipment should be supported by reliable electrical power
systems. Typically the Class 1E power sources and distribution systems
of the unit are used to power this equipment because these power and
distribution systems are available and reliable. When portions of the
Class 1E power or distribution systems are not available (usually as a
result of maintenance or modifications), other reliable power sources or
distribution are used to provide the needed electrical support. The plant
staff assesses these altemate power sources and distribution systems to
assure that the desired level of minimal risk is maintained (frequently
referred to as maintaining a desired defense in depth). The level of detail
involved in the assessment will vary with the significance of the equipment
being supported. In some cases, prepared guidelines are used which
include controls designed to manage risk and retain the desired defense
in depth.
The DC sources satisfy Criterion 3 of 1OCFR50.36(c)(2)(ii).

LCO

One DC electrical power subsystem consisting of two batteries, at least
one full capacity battery charger per battery, 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 OPERABLE by LCO 3.8.10, "Distribution Systems - Shutdown."
This ensures the availability of sufficient DC electrical power sources to
operate the unit in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling accidents).
The required DC electrical power distribution subsystem is supported by
one train of DC electrical power system. When the second DC electrical
power distribution train (subsystem) is needed to support redundant
required systems, equipment and components, the second Train may be
energized from any available source. The available source must be Class
1E or another reliable source. The available source must be capable of
supplying sufficient DC electrical power such that the redundant
components are capable of performing their specified safety
(continued)
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function(s) (implicitly required by the definition of OPERABILITY).
Otherwise, the supported components must be declared inoperable and
the appropriate conditions of the LCOs for the redundant components
must be entered.

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

d.

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

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

A.1, A2.1. A.2.2. A.2.3. and A.2.4
By allowing the option to declare required features inoperable with the
associated DC power source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required features LCO
ACTIONS. In many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for sufficiently
conservative actions is made (i.e., to suspend CORE ALTERATIONS,
movement of irradiated fuel assemblies, and operations involving positive
reactivity additions). The Required Action to suspend positive reactivity
additions does not preclude actions to maintain or increase reactor vessel
inventory, provided the required SDM is maintained.
(continued)
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A.1, A.2.1. A.2.2, A.2.3, and A.2.4 (continued)
Suspension of these activities shall not preclude completion of actions to
establish a safe conservative condition. These actions minimize
probability of the occurrence of postulated events. It is further required to
immediately initiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is accomplished in
order to provide the necessary DC electrical power to the unit safety
systems.
The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required DC
electrical power subsystems should be completed as quickly as possible
in order to minimize the time during which the unit safety systems may be
without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1
SR 3.8.5.1 requires performance of all Surveillances required by
SR 3.8.4.1 through SR 3.8.4.3. Therefore, see the corresponding Bases
for LCO 3.8.4 for a discussion of each SR.
This SR is modified by a Note. The reason for the Note is to preclude
requiring the OPERABLE DC sources from being discharged below their
capability to provide the required power supply or otherwise rendered
inoperable during the performance of SR 3.8.4.2 and SR 3.8.4.3. It is the
intent that these SRs must still be capable of being met, but actual
performance is not required.

REFERENCES

1.

FSAR, Chapter 6.

2.

FSAR, Chapter 15.
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I

B 3.8.6 Battery Parameters
BASES
BACKGROUND

This LCO delineates the limits on battery float current as well as
electrolyte temperature, level, and float voltage for the DC power
subsystem batteries. A discussion of these batteries and their
OPERABILITY requirements is provided in the Bases for LCO 3.8.4, "DC
Sources -Operating," and LCO 3.8.5, "DC Sources -Shutdown." In
addition to the limitations of this Specification, the Battery Monitoring and
Maintenance Program also implements a program specified in
Specification 5.5.19 for monitoring various battery parameters that is
based on the recommendations of IEEE Standard 450-1995, IEEE
Recommended Practice For Maintenance, Testing, And Replacement Of
Vented Lead-Acid Batteries For Stationary Applications' (Ref.4).
The battery cells are of flooded lead acid construction with a nominal
specific gravity of 1.215. This specific gravity corresponds to an open
circuit battery voltage of approximately 2.065 volts per cell (Vpc). The
open circuit voltage is the voltage maintained when there is no charging or
discharging. Once fully charged with cell float voltage 2 2.07 Vpc, the
battery cell will maintain its capacity for 30 days without further charging
per manufacturer's instructions. Optimal long term performance however,
is obtained by maintaining a float voltage 2.20 to 2.25 Vpc. This provides
adequate over-potential, which limits the formation of lead sulfate and self
discharge. The nominal float voltage of 2.20 Vpc corresponds to a total
float voltage output of 132 V for a 60 cell battery as discussed in the
FSAR, Chapter 8 (Ref. 2).

APPLICABLE
SAFETY
ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient
analyses in the FSAR, Chapter 6 (Ref. 1) and Chapter 15 (Ref. 3),
assume Engineered Safety Feature systems are OPERABLE. The DC
electrical power system provides normal and emergency DC electrical
power for the diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

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

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

b.

A worst case single failure.

Battery parameters satisfy the Criterion 3 of 1OCFR50.36(c)(2)(ii).

LCO

Battery parameters must remain within acceptable limits to ensure
availability of the required DC power to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence
or a postulated DBA. Battery parameter limits are conservatively
established, allowing continued DC electrical system function even with
limits not met. Additional preventative maintenance, testing, and
monitoring performed in accordance with the CPSES Battery Monitoring
and Maintenance Program is conducted as specified in Specification
5.5.19.

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
I
OPERABLE. Refer to the Applicability discussion in Bases for LCO 3.8.4
and LCO 3.8.5.

ACTIONS

A.1, A.2, and A.3
With one or more cells in one or more batteries in one train < 207 V, the
battery cell is degraded. Within 2 hours verification of the required battery
charger OPERABILITY is made by monitoring the battery terminal voltage
(SR 3.8.4.1) and of the overall battery state of charge by monitoring the
battery float charge current (SR 3.8.6.1). This assures that there is still
sufficient battery capacity to perform the intended function. Therefore, the
affected battery is not required to be considered inoperable solely as a
result of one or more cells in one or more batteries < 2.07 V, and
continued operation is permitted for a limited period up to 24 hours.
(continued)
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Since the Required Actions only specify perform," a failure of SR 3.8.4;1
or SR 3.8.6.1 acceptance criteria does not result in this Required Action
not met. However, if one of the SRs is failed the appropriate
Conditions(s), depending on the cause of the failures, is entered. If SR
3.8.6.1 is failed when in Condition A, then there is not assurance that
there is still sufficient battery capacity to perform the intended function. In
this case the battery must be declared inoperable and Condition F must
be entered.
B.1 and B.2
One or more batteries in one train with float current > 2 amps indicates
that a partial discharge of the battery capacity has occurred. This may be
due to a temporary loss of a battery charger or possibly due to one or
more battery cells in a low voltage condition reflecting some loss of
capacity. Within 2 hours verification of the required battery charger
OPERABILITY is made by monitoring the battery terminal voltage. If the
terminal voltage is found to be less than the minimum established float
voltage there are two possibilities, the battery charger is inoperable or is
operating in the current limit mode. Condition A addressed charger
inoperability. If the charger is operating in the current limit mode after 2
hours that is an indication that the battery has been substantially
discharged and likely cannot perform its required design functions. The
time to return the battery to its fully charged condition in this case is a
function of the battery charger capacity, the amount of loads on the
associated DC system, the amount of the previous discharge, and the
recharge characteristic of the battery. The charge time can be extensive,
and there is not adequate assurance that it can be recharged within 12
hours (Required Action B.2). The battery must therefore be declared
inoperable.
If the float voltage is found to be satisfactory but there are one or more
battery cells with float voltage less than 2.07 V and float current greater
than 2 amps, the associated "OR" statement in Condition F is applicable
and the battery must be declared inoperable immediately. If float voltage
is satisfactory and there are no cells less than 2.07 V there is good
assurance that, within 12 hours, the battery will be restored to its fully
(continued)
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charged condition (Required Action B.2) from any discharge that might
have occurred due to a temporary loss of the battery charger. A
discharged battery with float voltage (the charger setpoint) across its
terminals indicates that the battery is on the exponential charging current
portion (the second part) of its recharge cycle. The time to return a
battery to its fully charged state under this condition is simply a function of
the amount of the previous discharge and the recharge characteristic of
the battery. Thus there is good assurance of fully recharging the battery
within 12 hours, avoiding a premature shutdown with its own attendant
risk.
If the condition is due to one or more cells in a low voltage condition but
still greater than 2.07 V and float voltage is found to be satisfactory, this is
not an indication of a substantially discharged battery and 12 hours is a
reasonable time prior to declaring the battery inoperable.
Since Required Action B.1 only specifies perform," a failure of SR 3.8.4.1
acceptance criteria does not result in the Required Action not met.
However, if SR 3.8.4.1 is failed, the appropriate Condition(s), depending
on the cause of the failure, is entered.
C.1, C.2. and C.3
With one or more batteries in one train with one or more cells electrolyte
level above the top of the plates, but below the minimum established
design limits, the battery still retains sufficient capacity to perform the
intended function. Therefore, the affected battery is not required to be
considered inoperable solely as a result of electrolyte level not met.
Within 31 days the minimum established design limits for electrolyte level
must be re-established.
With electrolyte level below the top of the plates there is a potential for
dryout and plate degradation. Required Actions C.1 and C.2 address this
potential (as well as provisions in Specification 5.5.19, Battery Monitoring
and Maintenance Program). They are modified by a note that indicates
they are only applicable if electrolyte level is below the top of the plates.
Within 8 hours level is required to be restored to above the top of the
plates. Required Action C.2 for visual inspection of the battery to verify no
leakage, and the parallel program requirement of 5.5.1 9.b to initiate action
to equalize and test in accordance with manufacturer's recommendation
are taken from Annex D of IEEE Standard 450-1995. They are performed
following the restoration of the electrolyte level to above the top of the
(continued)
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plates. Based on the results of the manufacturer's recommended testing
the batteries may have to be declared inoperable and the affected cells
replaced.
D.1
With one or more batteries in one train with pilot cell temperature less
than the minimum established design limits, 12 hours is allowed to restore
the temperature to within limits. A low electrolyte temperature limits the
current and power available. Since the battery is sized with margin, while
battery capacity is degraded, sufficient capacity exists to perform the
intended function and the affected battery is not required to be considered
inoperable solely as a result of the pilot cell temperature not met.
E.1
With one or more batteries in redundant trains with battery parameters not
within limits there is not sufficient assurance that battery capacity has not
been affected to the degree that the batteries can still perform their
required function, given that redundant batteries are involved. With
redundant batteries involved this potential could result in a total loss of
function on multiple systems that rely upon the batteries. The longer
completion times specified for battery parameters on non-redundant
batteries not within limits are therefore not appropriate, and the
parameters must be restored to within limits on at least one train within
2 hours.
F.1
With one or more batteries with any battery parameter, outside the
allowances of the Required Actions for Condition A, B, C, D, or E
sufficient capacity to supply the maximum expected load requirement is
not assured and the corresponding DC battery must be declared
inoperable. Additionally, discovering one or more batteries in one train
with one or more battery cells float voltage less than 2.07 V and float
current greater than 2 amps indicates that the battery capacity may not be
sufficient to perform the intended functions. The battery must therefore be
declared inoperable immediately.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.8.6.1
Verifying battery float current while on float charge is used to determine
the state of charge of the battery. Float charge is the condition in which
the charger is supplying continuous charge required to overcome the
internal losses of a battery and maintain the battery in a charged state.
The float current requirements are based on the float current indicative of
a charged battery. Use of float current to determine the state of charge of
the battery is consistent with IEEE-450 (Ref. 4). The 7 day Frequency is
consistent with IEEE-450 (Ref. 4).
This SR is modified by a Note that states the float current requirement is
not required to be met when battery terminal voltage is less than the
minimum established float voltage of SR 3.8.4.1. When this float voltage
is not maintained the Required Actions of LCO 3.8.4 ACTION A are being
taken, which provide the necessary and appropriate verifications of the
battery condition. Furthermore, the float current limit of 2 amps is
established based on the nominal float voltage value and is not directly
applicable when this voltage is not maintained.
SR 3.8.6.2 and SR 3.8.6.5
Optimal long term battery performance is obtained by maintaining a float
voltage greater than or equal to the minimum established design limits
provided by the battery manufacturer, which corresponds to 132 V for 60
cells at the battery terminals, or 2.20 Vpc. This provides adequate overpotential, which limits the formation of lead sulfate and self discharge,
which could eventually render the battery inoperable. The minimum float
voltage required by the battery manufacturer is 2.13 Vpc which
corresponds to 128 V for 60 cells at the battery terminals. Float voltages
in the range of less than 2.13 Vpc, but greater than 2.07 Vpc, are
addressed in Specification 5.5.19. SRs 3.8.6.2 and 3.8.6.5 require
verification that the cell float voltages are equal to or greater than the short
term absolute minimum voltage of 2.07 V. The Frequency for cell voltage
verification every 31 days for pilot cell and 92 days for each connected cell
is consistent with IEEE-450 (Ref. 4).
SR 3.8.6.3
The limit specified for electrolyte level ensures that the plates suffer no
physical damage and maintains adequate electron transfer capability.
The Frequency is consistent with IEEE-450 (Ref. 4).
(continued)
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SR 3.8.6.4
This Surveillance verifies that the pilot cell temperature is greater than or
equal to the minimum established design limit (i.e., 700F). Pilot cell
electrolyte temperature is maintained above this temperature to assure
the battery can provide the required current and voltage to meet the
design requirements. Temperatures lower than assumed in battery sizing
calculations act to inhibit or reduce battery capacity. The Frequency is
consistent with IEEE-450 (Ref. 4).
SR 3.8.6.6
A battery performance discharge test is a test of constant current capacity
of a battery, normally done in the as found condition, after having been in
service, to detect any change in the capacity determined by the
acceptance test. The test is intended to determine overall battery
degradation due to age and usage.
Either the battery performance discharge test or the modified performance
discharge test is acceptable for satisfying SR 3.8.6.6; however, only the
modified performance discharge test may be used to satisfy the battery
service test requirements of SR 3.8.4.3.
A modified performance discharge test is a test of the battery capacity and
its ability to provide a high rate, short duration load. This will confirm the
battery's ability to meet the critical period of the load duty cycle, in addition
to determining its percentage of rated capacity. Initial conditions for the
modified performance discharge test will be identical to those specified for
a service test and the test discharge rate will envelope the duty cycle of
the service test if the modified performance discharge test is performed in
lieu of a service test.
It may consist of just two rates; for instance the one minute rate published
for the battery or the largest current load of the duty cycle, followed by the
test rate employed for the performance test, both of which envelope the
duty cycle of the service test. Since the ampere-hours removed by a rated
one minute discharge represents a very small portion of the battery
capacity, the test rate can be changed to that for the performance test
without compromising the results of the performance discharge test. The
battery terminal voltage for the modified performance discharge test 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.
(continued)
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The acceptance criteria for this Surveillance are consistent with IEEE-450
(Ref. 4) and IEEE-485 (Ref. 5). 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.
The Surveillance Frequency for this test is normally 60 months. If the
battery shows degradation, or if the battery has reached 85% of its
expected life and capacity is < 100% of the manufacturer's rating, the
Surveillance Frequency is reduced to 18 months. However, if the battery
shows no degradation but has reached 85% of its expected life, the
Surveillance Frequency is only reduced to 24 months for batteries that
retain capacity 2 100% of the manufacturer's rating. Degradation is
indicated, according to IEEE-450 (Ref. 4), when the battery capacity drops
by more than 10% relative to its average capacity on the previous
performance test or when it is Ž 10% below the manufacturer's rating.
This frequency is consistent with the recommendations in IEEE-450
(Ref. 4).
This SR is modified by a Note. This Note says to verify the requirement
during MODES 3,4, 5, 6 or with the core off-loaded. This note does not
prohibit the application of LCO 3.0.5 or the performance of this SR to
restore equipment operability. The Note neither approves nor prohibits
testing in MODES 1 and 2; however, for testing that is performed in
MODES 1 and 2 (e.g., for post work testing) the testing may not be
credited to satisfy the SR. Only the testing performed in MODES 3, 4, 5, 6
or with core off-loaded can be credited to satisfy the SR.
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LIST OF STARS PLANT LAR DIFFERENCES FROM TSTF-360, REVISION I
DIFF. NO.

LOCATION

DESCRIPTION

APPLICABILITY
COMANCHE PEAK

DIABLO CANYON

3.8.4-01

LCO 3.8.4
Condition A

The word "required" is added to the bracketed condition description wording
provided for plants with two batteries in each DC electric power subsystem
(train). This difference is needed for clarification because at CPSES each
DC electric power subsystem (train) consists of two batteries with each
battery provided with two full sized and fully qualified battery chargers.
Adding the term "Required" refers to the battery charger presently in service
for each battery in each DC subsystem as specified in TS Bases Table B
3.8.4-1. This change is specific to the CPSES plant configuration and is
consistent with the current CPSES plant-licensing basis.

Yes

No

3.8.4-02

LCO 3.8.4
Required Actions A. l,
A.2, A.3, and B. l

The words "affected" and "required" are added the Required Action
statements to clarify that the action is associated with the battery(ies)
directly affected by the inoperable required battery charger(s). This
difference is plant-specific and is consistent with the current CPSES plantlicensing basis.

Yes

No

3.8.4-03

LCO 3.8.4
Required Action A.2
Completion Time

The Completion Time for LCO 3.8.4 Required Action A.2 is revised from
"Once per 12 hours" to " 12 hours" to verify battery float current less than or
equal 2 amps. This change is applicable only to DCPP.

No

Yes

3.8.4-04

LCO 3.8.4
Required Action A.3
Completion Time

The Completion Time for LCO 3.8.4 Required Action A.3 is revised from
"7 days" to "14 days" based on the current plant-specific design and
licensing basis for DCPP. This difference from TSTF-360, Revision 1, is
applicable only to DCPP.

No

Yes

3.8.4-05

LCO 3.8.4
Condition D

LCO 3.8.4 Condition D for more than one full capacity charger receiving
power simultaneously from a single 480 V vital bus, including its associated
Required Action and Completion Time, is retained by DCPP based on its
current plant-specific design and licensing basis. This difference from
TSTF-360, Revision 1, is applicable only to DCPP.

No

Yes
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3.8.4-06

SR 3.8.4.2
First test option

The first performance option of this surveillance test is also revised to
replace the TSTF-360, Revision 1, bracketed value of ' [400] amps" for
the battery charger test current with the current CPSES plant-specific value
of " 300 amps" presently required by SR 3.8.4.6. This difference is only
applicable to CPSES and is consistent witl the current CPSES plant design
and license bases.

Yes

No

3.8.4-07

SR 3.8.4.2
First test option

SR 3.8.4.2 is revised to replace the bracketed value for the battery charger
test duration of " [8] hours" with the plant-specific value of " 4 hours."
This change is specific to DCPP.

No

Yes

3.8.4-08

SR 3.8.4.3
Note 2

Note 2 is different from the corresponding Note provided in TSTF-360,
Revision 1, because the current SR 3.8.4.7 surveillance test requirement at
CPSES is not changed, but only renumbered to SR 3.8.4.3. Thus, Note 2 is
also retained unchanged This difference is consistent with the current
CPSES licensing basis and is applicable only to CPSES.

Yes

No

3.8.4-09

SR 3.8.4.2 and
SR 3.8.4.3

This difference from TSTF-360, Revision 1, is reflective of the current 24
month surveillance test frequency applicable to DCPP.

No

Yes

3.8.5-01

LCO 3.8.5
(entire specification)

This difference from TSTF-360, Revision 1, is based on and consistent with
the REVIEWER'S NOTE for standard TS LCO 3.8.5 as provided in
NUREG-1431, Revision 2. CPSES would retain its current LCO 3.8.5
requirements and APPLICABILITY that require only one DC electrical
power subsystem train to be operable during shutdown conditions. Hence,
the TSTF-360, Revision 1, changes to LCO 3.8.5 (Action A and the
bracketed optional wording in Condition B) are not proposed, with the
exception that the SR 3.8.5.1 references to the Section 3.8.4 surveillance test
requirements be revised to reflect the proposed changes to the Section 3.8.4
Surveillance Requirements, consistent with the changes proposed in TSTF360, Revision 1. This difference is based on the current CPSES licensing
basis and is also applicable to DCPP.

Yes

Yes

3.8.6-01

LCO 3.8.6
Condition A, B, and C

The LCO 3.8.6 Condition A, B, and C is revised from "one battery on one
train" to "one battery" to reflect the plant-specific design of three Class E
batteries and one battery per DC electrical power subsystem. This is a
DCPP only change.

No

Yes
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3.8.6-02

LCO 3.8.6
Required Actions B.2

The word "affected" is added to the Required Action B.2 statement to clarify
that the action is associated with the battery(ies) discovered with float
current > 2 amps. This difference is consistent with similar changes
proposed for the Required Actions of LCO 3.8.4. This difference is plantspecific and is consistent with the current CPSES plant licensing basis.

Yes

No

3.8.6-03

LCO 3.8.6
Required Actions C.l
and C.3

The phrase "affected cell(s)" is added for clarification in regard to
restoration of cell electrolyte level. This difference is consistent with the
current CPSES plant licensing basis and is applicable to both CPSES and
DCPP.

Yes

Yes

3.8.6-04

LCO 3.8.6
Condition E

The LCO 3.8.6 Condition E is revised from "one or more batteries in
redundant trains" to "two or more batteries" to reflect the plant-specific
design of three Class I E batteries and one battery per DC electrical power
subsystem. This is a DCPP only change.

No

Yes

3.8.6-05

SR 3.8.6.6
Note

The Note accompanying SR 3.8.6.6 is different from the corresponding Note
provided in TSTF-360, Revision 1, because the current SR 3.8.4.8
surveillance test requirement at CPSES is not changed, but only renumbered
to SR 3.8.6.6. Thus, the current Note is also retained unchanged This
difference is consistent with the current CPSES licensing basis and is
applicable only to CPSES.

Yes

No

5.5-01

5.5.19
(5.5.17 for DCPP)
Battery Monitoring
and Maintenance
Program

Different from TSTF-360, Revision 1, the TS Administrative Control
Program 5.5.19 for CPSES (and 5.5.17 for DCPP) "Battery Maintenance and
Monitoring Program," reference to the IEEE-450 version year 1995 is
moved to the Bases. The supporting justification for this difference is
provided in Enclosure I as part of Proposed Change (5 e). This change is
applicable to both CPSES and DCPP.

Yes

Yes

5.5-02

5.5.19
(5.5.17 for DCPP)
Battery Monitoring
and Maintenance
Program

Different from TSTF-360, Revision 1, the TS Administrative Control
Program 5.5.19 for CPSES (and 5.5.17 for DCPP) "Battery Maintenance and
Monitoring Program," paragraph b., the phrase "below the minimum
established design limit" is replaced by "below the top of the plates." The
minimum established design limit is a level above the top of the plates. This
change is needed to be consistent with IEEE-450-1995, Annex D. This
change is applicable to both CPSES and DCPP.

Yes

Yes
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