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

Subject: Docket Nos. 50-361 and 50-362
Proposed Change Number (PCN)-548, Revision 2
Battery and DC Sources Upgrades and Cross-Tie
San Onofre Nuclear Generating Station, Units 2 and 3

Reference: February 28, 2006 letter from B. Katz (SCE) to Document Control Desk
(NRC), Subject: Proposed Change Number (PCN)-548, Revision 1, San
Onofre Nuclear Generating Station Units 2 and 3

Dear Sir or Madam:

Pursuant to 10CFR50.90, Southern California Edison (SCE) hereby requests the
following amendment to operating licenses NPF-10 and NPF-15 for San Onofre
Units 2 and 3, respectively: revise Technical Specifications (TSs) 3.8.1, "AC
Sources - Operating," 3.8.4, "DC Sources - Operating," 3.8.5, "DC Sources -
Shutdown," 3.8.6, "Battery Cell Parameters," 3.8.7, "Inverters - Operating," and
3.8.9, "Distribution Systems - Operating." This change will also add a new Battery
Monitoring and Maintenance Program, section 5.5.2.16. This revised amendment
request completely supersedes our submittal of February 28, 2006, and incorporates
some further explanations of engineering judgement as the result of the meeting
between the industry's Technical Specification Task Force (TSTF)-360 Working Group
(TSTF-360wg) and NRC personnel on July 12, 2006. SCE personnel participated in the
TSTF-360wg and have applied the lessons learned from that work in this proposed
Amendment Request. The changes from Revision 1 of this Amendment Request are
identified by side change bars in Enclosure 2.

The proposed TS changes will provide operational flexibility supported by DC electrical
subsystem design upgrades that are in progress. These upgrades will provide
increased capacity batteries, additional battery chargers, and the means to cross-
connect DC subsystems while meeting all design battery loading requirements. With
these modifications in place, it will be feasible to perform routine surveillances as well
as battery replacements online.
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As discussed in the Reference, this license amendment request to permit an extended
Completion Time when batteries are cross-tied is a pilot application of Regulatory Guide
1.200 For Trial Use, "Assessment Results for Risk-Informed Activities," and the associated
draft Standard Review Plan, Chapter 19.1, "Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed Activities." As also discussed in
the Reference, the NRC has indicated this review of pilot applications is eligible for a
waiver of review fees.

The proposed change includes upgrade of the battery maintenance practices to conform
to i) industry standard IEEE 450-2002, in lieu of the current commitment to the 1980
revision, and/or ii) improved specifications as per Technical Specification Task Force
(TSTF)-360, Revision 1, "DC Electrical Rewrite." Where prudent, engineering evaluation
and concurrence from the battery manufacturer have been used to justify the proposed
changes (i.e., it is recognized that IEEE 450-2002 is not yet approved by the NRC for use
and application).

Also, the proposed change will revise terminology of trains, channels, systems, and
subsystems to make the licenses for the San Onofre Nuclear Generating Station
(SONGS) Units 2 and 3 consistent with industry convention.

The SONGS DC electrical system is an extremely robust design with four
full-capacity battery subsystems providing power to the four independent instrument and
DC-power subsystems. With this proposed change to the Technical Specifications, the
routine operation of four battery subsystems will be maintained with an allowance to
temporarily operate with three batteries supporting the four subsystems to enable routine
testing as well as scheduled or emergent maintenance.

SCE has evaluated these requests under the standards set forth in 1 OCFR50.92(c) and
determined that a finding of "no significant hazards consideration" is justified.

SCE requests the approval of the proposed amendments within one year. Once
approved, the amendments shall be implemented within 90 days. Please note the battery
upgrade project will not necessarily be completed prior to implementation of the
amendment. The proposed change includes a note to restrict use of the subsystem cross-
tie feature until after appropriate project completion and battery testing.

If you have any questions or require additional information, please contact Ms.
Linda T. Conklin at 949-368-9443.

Sincerely,
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Enclosures:

1. Notarized Affidavits
2. Licensee's Evaluation

Attachments
A. Existing Technical Specifications pages, Unit 2
B. Existing Technical Specifications pages, Unit 3
C. Proposed Technical Specifications pages, Redline and Strikeout, Unit 2
D. Proposed Technical Specifications pages, Redline and Strikeout, Unit 3
E. Proposed Technical Specifications pages, Unit 2
F. Proposed Technical Specifications pages, Unit 3
G1. Proposed Bases pages, Unit 2 (for information only and

representative for Unit 3)
G2. Proposed Licensee Controlled Specifications pages, Unit 2 (for

Information only and representative for Unit 3)
H. List of Regulatory Commitments
I. Probabilistic Risk Assessment (PRA) Evaluation
J. Review Aid

cc: B. S. Mallett, Regional Administrator, NRC Region IV
C. C. Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 & 3
N. Kalyanam, NRC Project Manager, San Onofre Units 2 and 3
S. Y. Hsu, Department of Health Services, Radiologic Health Branch
D. R. Hoffman, Excel Services Corporation (TSTF-360wg Coordinator)
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA )
EDISON COMPANY, ET AL. for a Class 103 ) Docket No. 50-361
License to Acquire, Possess, and Use )
a Utilization Facility as Part of ) Amendment Application
Unit No. 2 of the San Onofre Nuclear ) No. 229, Revision 2
Generating Station )

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 1OCFR50.90, hereby
submit Amendment Application No. 229, Revision 2. This amendment application
consists of Proposed Change No. 548, Revision 2 to Facility Operating License No.
NPF-10. Proposed Change No. 548, Revision 2 is a request to revise Technical
Specifications (TSs) 3.8.1, "AC Sources - Operating," 3.8.4, "DC Sources - Operating,"
3.8.5, "DC Sources - Shutdown," 3.8.6, "Battery Cell Parameters," 3.8.7, "Inverters -
Operating," and 3.8.9, "Distribution Systems - Operating." This change will also add a
new Battery Monitoring and Maintenance Program, section 5.5.2.16. This change will
extend the Completion Time for an inoperable subsystem battery by allowing manual
cross-connect of distribution subsystems, include improvements included in Revision 1
to Technical Specification Task Force (TSTF) - 360, and make editorial modifications
more consistent with industry use.

State of California
County of San Diego

Brian Katz, Vice PresidenY-t'

Subscribed and sworn to (efaffim-ne) before me this W"k day of

personally known to me or-provedtoe-4lGA -aeis-ef-s-aise tety-evidence-to be the
person who appeared before me.

DAWN _F

Signaturey Publc k g CtT.. _ # 162
-bA No"mist0 - cc&

Notary Public m Digoca



UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA
EDISON COMPANY, ET AL. for a Class 103
License to Acquire, Possess, and Use
a Utilization Facility as Part of
Unit No. 3 of the San Onofre Nuclear
Generating Station

))
)
)
)

Docket No. 50-362

Amendment Application
No. 213, Revision 2

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 1OCFR50.90, hereby
submit Amendment Application No. 213, Revision 2. This amendment application
consists of Proposed Change No. 548, Revision 2 to Facility Operating License No.
NPF-1 5. Proposed Change No. 548, Revision 2 is a request to revise Technical
Specifications (TSs) 3.8.1, "AC Sources - Operating," 3.8.4, "DC Sources - Operating,"
3.8.5, "DC Sources - Shutdown," 3.8.6, "Battery Cell Parameters," 3.8.7, "Inverters -
Operating," and 3.8.9, "Distribution Systems - Operating." This change will also add a
new Battery Monitoring and Maintenance Program, section 5.5.2.16. This change will
extend the Completion Time for an inoperable subsystem battery by allowing manual
cross-connect of distribution subsystems, include improvements included in Revision 1
to Technical Specification Task Force (TSTF) - 360, and make editorial modifications
more consistent with industry use.

State of California
County of San Diego

Brian Katz, Vice Presid

Subscribed and sworn to (-e.-f• before me this - day of

personally known to me or-prevcd to me-en-the-basis-ofsatisfactor-y--e.vidence to be the
person who appeared before me.

Signatureyl-ý Pu bJlic)
Notary Public

Conwhoon # IM3105
Nofty pubft - caftmb

&M WAW CCU*

""ON"
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LICENSEE'S EVALUATION

PCN 548, Rev. 2

AC Sources, DC Sources, and Battery Parameters



LICENSEE'S EVALUATION

PCN 548, Rev. 2

AC Sources, DC Sources and Battery Parameters

SUBJECT: Proposed Change No. 548, Rev. 2, is a request to revise Technical
Specifications (TSs) 3.8.1, "AC Sources - Operating," 3.8.4, "DC
Sources - Operating," 3.8.5, "DC Sources - Shutdown," 3.8.6,
"Battery Cell Parameters," 3.8.7, "Inverters - Operating," and 3.8.9,
"Distribution Systems - Operating." This change will also add a new
Battery Monitoring and Maintenance Program, section 5.5.2.16. This
change will extend the Completion Time for an inoperable
subsystem battery by allowing manual cross-connect of distribution
subsystems, include improvements included in Revision 1 to
Technical Specification Task Force (TSTF) - 360, and make editorial
modifications more consistent with industry use.

1.
2.
3.
4.
5.

6.
7.

INTRODUCTION
PROPOSED CHANGE
BACKGROUND
EVALUATION
REGULATORY SAFETY ANALYSIS

5.1 NO SIGNIFICANT HAZARDS CONSIDERATION
5.2 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA

ENVIRONMENTAL CONSIDERATION
REFERENCES
ATTACHMENTS

A. Existing Technical Specifications pages, Unit 2
B. Existing Technical Specifications pages, Unit 3
C. Proposed Technical Specifications pages, Redline and

Strikeout, Unit 2
D. Proposed Technical Specifications pages, Redline and

Strikeout, Unit 3
E. Proposed Technical Specifications pages, Unit 2
F. Proposed Technical Specifications pages, Unit 3
GI. Proposed Bases pages, Unit 2 (for information only and

representative for Unit 3)
G2. Proposed Licensee Controlled Specifications pages, Unit 2

(for information only and representative for Unit 3)
H. List of Regulatory Commitments
I. Probabilistic Risk Assessment (PRA) Evaluation
J. Review Aid
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1.0 INTRODUCTION

The proposed change is intended to provide operational flexibility supported by
Direct Current (DC) electrical subsystem design upgrades that are in progress.
These upgrades will provide increased capacity batteries, additional battery
chargers, and the means to cross-connect DC subsystems. With these
modifications in place, it will be feasible to perform routine surveillances as well
as battery replacements online.

The proposed change includes upgrade of the battery maintenance practices to
conform to industry standard IEEE 450-2002. The proposed change reduces
and in some cases increases surveillances to conform to the requirements of
IEEE 450-2002. The proposed change also includes improvements to the
various electrical specifications reflected in Technical Specification Task Force
(TSTF) - 360, Revision 1, "DC Electrical Rewrite" [Ref. 7.1]. Where prudent,
engineering evaluation and concurrence from the battery manufacturer have
been used to justify the proposed changes; i.e., it is recognized that IEEE 450-
2002 is not yet approved by the NRC for use and application. The proposed
change will also revise terminology of trains, channels, systems and subsystems
to make the San Onofre Nuclear Generating Station (SONGS) licenses
consistent with industry convention.

To allow operational flexibility associated with these design upgrades, the
proposed change is to amend the Operating Licenses and revise Technical
Specification (TS) 3.8.1, "AC Sources - Operating," and TS 3.8.4, "DC Sources -
Operating" to extend the Completion Time (CT) for an inoperable subsystem
battery by allowing manual cross-connect of DC distribution subsystems A and
C, or B and D, during Modes 1-4. The proposed changes will also modify
Surveillance Requirements (SR) 3.8.4.7, "Battery Service Test" and 3.8.4.8,
"Battery Performance Discharge Test" to allow a Modified Performance
Discharge Test and to allow tests to be performed while the unit is online, TS
3.8.5, "DC Sources - Shutdown," and it will modify TS 3.8.6, "Battery Cell
Parameters," to allow operational flexibility associated with approved allowances
recommended in NUREG-1432, Revision 3, which originated from TSTF-360
and reflect testing requirements to IEEE 450.

The SONGS DC electrical system is an extremely robust design with four full-
capacity battery subsystems providing power to the four independent instrument
and DC-power subsystems. With this proposed change to the TS, the routine
operation with four batteries will be maintained with an allowance to temporarily
operate with three batteries supporting the four subsystems to enable routine
testing as well as scheduled or emergent maintenance with the Unit in Modes
1-4.
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2.0 PROPOSED CHANGE

General description of changes:

Southern California Edison (SCE) is requesting a change to the SONGS 2 and 3
TS 3.8.4, "DC Sources - Operating." This change will allow a CT for one
inoperable DC electrical power subsystem battery for a period of 30 days during
Modes 1-4, exclusive of the battery charger which has its own Action, by adding
an additional required action to allow manual cross-connect of DC distribution
subsystems A and C, or B and D. TS 3.8.4 Condition A currently requires that
one inoperable battery or associated control equipment or cabling be restored to
operable status within 2 hours or be in Mode 3 within 6 hours and Mode 5 within
36 hours. The proposed change would allow a 30-day CT by adding a required
action to allow manual cross-connect of the inoperable distribution subsystem
with an operable subsystem of the same safety train. The proposed change
would allow a 30-day CT and allow the manual cross-connect of the same train
DC distribution subsystems to support operability of the associated DC loads
based on a Probabilistic Risk Assessment (PRA) of the cross-connected
configuration. The proposed changes would allow a 30-day CT provided the
following conditions are met:

1. The inoperable subsystem can be cross-connected within 2 hours.
2. Required battery charger(s) and DC buses are operable.
3. Batteries are sized and tested to accommodate the combined connected
load.

The proposed changes will also include changes to existing SR 3.8.4.7
(renumbered as SR 3.8.4.3), "Battery Service Test" and SR 3.8.4.8 (relocated
as SR 3.8.6.6), "Battery Performance Discharge Test" per TSTF-360, Rev. 1.
These SRs will be revised to allow the option of a modified performance
discharge test as recommended by IEEE 450, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for
Stationary Applications." Surveillance Requirement 3.8.4.3 (renumbered),
which currently allows a battery performance discharge test to be performed in
lieu of a battery service test once per 48 months, is revised to allow unrestricted
substitution; however, only a "modified" performance discharge test is allowed to
satisfy this substitution. Since the modified performance discharge test
completely encompasses the load profile of the battery service test, it
adequately confirms the intent of the service test - to verify the battery capacity
to supply the design basis load profile.

Please note that a change is made from Revision 1 of this Amendment Request
(dated February 28, 2006), restoring the surveillance test intervals of SRs 3.8.4.1
and 3.8.6.1 to their current interval of 7 days following engineering review and
the recommendation of the battery manufacturer, EnerSys Inc.
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Also, Attachment I, Probabilistic Risk Assessment (PRA) Evaluation, has been
changed to incorporate Request for Additional Information responses where
necessary. These changes from Revision 1 of this Amendment Request are
identified by side change bars in Attachment I.

Specific description of changes:

The proposed change includes the following specific changes to the existing
Technical Specifications.

LCO 3.8.1

1. SR 3.8.1.1 The words in the NOTES "Buses 3A04 and 3D1" and "Buses
3A06 and 3D2" are simplified to "Bus 3A04" and "Bus 3A06," respectively
(example for the Unit 2 TS). This is a San Onofre specific clarification of which
buses are required. Specification of the preferred DC subsystem is not required.

LCO 3.8.4

1. The LCO statement is revised from the "Train A, Train B, Train C, and Train
D" electrical power subsystems to "Train A and Train B." The SONGS-specific
design terminology is more accurately reflected by presenting Train A and B,
each with two subsystems, rather than as Train A, B, C, and D.

2. A new Condition A (comparable to existing Condition C, which is deleted) is
added:

"One or two required battery charger(s) on one train inoperable."

This makes the Condition more concordant with the Standard Technical
Specifications (STS) and revises actions to be taken when the battery charger is
not OPERABLE. The revised condition deletes "or associated control equipment
or cabling" as these are included in the definition of OPERABILITY. The
Required Actions and Completion Times are modified consistent with TSTF-360,
Rev. 1 to validate battery OPERABILITY while in this Condition. Required Action
A.2 is to "Verify battery float current 5 2 amps." The threshold of < 2 amps has
been verified with the manufacturer, EnerSys Inc., as an appropriate threshold
for determining OPERABILITY. A digital multimeter of high accuracy in an
average function mode will be used to measure the steady state float charging
current. The multimeter is capable of measuring the low magnitude of DC
current (less than 2 amps) and filtering the induced AC noise from the connected
inverter. A millivolt shunt located close to the battery terminal provides the
battery float charging current signal. It is expected that the float current at a
given float voltage will increase with age as the plates open and have a greater
effective surface area. Required Action A.3 is added as a 'backstop' to permit
this Condition for not more than 7 days. Note: San Onofre 2 and 3 converted to
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Revision 0 of NUREG 1432, Standard Technical Specifications (STS),
Combustion Engineering Plants, dated September 1992, which did not include
Required Action A.3. This change is consistent with later STSs (e.g., Revision
3.0, Published June, 2004), which have this 7-day Required Action.

3. A new Condition B (comparable to existing Condition D, which is deleted) is
inserted to declare the associated battery inoperable should the battery
parameters being monitored in the Required Actions for Condition A not be
satisfactory.

4. Existing Condition A is modified, as new Condition C, to specifically cover
conditions not included in new Condition A. With the DC electrical power
subsystem inoperable (exclusive of the battery charger), a two hour Completion
Time to restore the subsystem to OPERABLE status is still provided with a new
optional Required Action to cross-connect to the subsystem in the same Train.
Once the cross-connection is made, this Required Action is satisfied and new
Condition D is entered.

New optional Required Action C.2 has a note that cross-connection:

"Requires a battery with a rated capacity of greater than or equal to 1800
amp-hours."

This note is necessary since all eight 1800 AH rated batteries (four batteries on
each unit) are not expected to be installed and tested prior to implementation of
this amendment. Accordingly, this note would preclude use of this optional
Required Action until the necessary battery subsystem upgrades and testing are
complete.

5. New Condition D is inserted to provide an upper limit for the duration of the
time when DC subsystems are cross-connected. In routine operation there are
two electrical Trains consisting of four batteries of the four DC subsystems
powering the four independent instrumentation, control, and power subsystems.
For up to 30 days this design conservatism would be reduced to two electrical
Trains consisting of three batteries of the four DC battery subsystems fully
capable of powering the four instrumentation, control, and power subsystems. A
Probabilistic Risk Assessment analysis of this temporary configuration is
provided in Attachment I. The 30-day Completion Time is analyzed to permit
both preventive and corrective maintenance online as well as online change out
of batteries (and required commissioning / OPERABILITY tests).

New Condition D is modified by the same note included in new optional Required
Action C.2 to ensure this feature is not used until the appropriately sized battery
is in place:

5 of 39



"Requires a battery with a rated capacity of greater than or equal to 1800
amp-hours."

6. Existing Condition B is relabeled Condition E and modified to include the
failure to satisfy the new Conditions (added above) as entry conditions to
mandate plant shutdown.

7. SR 3.8.4.1 is modified per TSTF-360, Rev. 1, to provide surveillance of
"greater than or equal to the minimum established float voltage" from the current
requirement of "__129V on float charge." Also, the frequency is restored to the
current interval of 7 days following engineering review and the recommendation
of the battery manufacturer, EnerSys Inc. The draft Licensee Controlled
Specifications (LCS), Attachment G.2, contain the minimum established float
voltage.

8. Existing requirements of SRs 3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 are
removed from the TS per the recommendations of TSTF-360, Rev. 1. These
include measures regarded as routine preventive maintenance, such as
inspecting for signs of corrosion, physical damage, and electrical resistance
measuring. The draft LCS contains these relocated requirements. The 92-day
frequency for existing SR 3.8.4.2 will be changed to 31 days, consistent with
IEEE 450.

9. Existing SR 3.8.4.6 is renumbered to SR 3.8.4.2 and
a. The NOTE "Credit may be taken for unplanned events that satisfy this

SR." is deleted as pragmatically unhelpful,
b. In accordance with the recommendations of TSTF-360, Rev.1, the

required duration for this surveillance is reduced from 12 to 8 hours. This
change is appropriate since the proposed SR requires SONGS to verify
each battery charger supplies > rated amps at > the minimum established
float voltage for 8 hours. The current TS SR (3.8.4.6) requires this
surveillance performance test be conducted at the charger's rated output
at the float voltage for 12 hours. When at rated output, steady state
maximum temperature of all components within a charger will be reached
much sooner than the 12-hour interval. Continuous operation for two
hours after reaching the maximum steady state temperature will
demonstrate a charger's rated capability. A conservative estimate is that
a battery charger would reach a maximum steady state temperature under
rated output at a float voltage near its rated voltage in 6 hours or less.
Therefore, testing for 8 hours is sufficient for the charger temperature to
stabilize and be maintained for approximately 2 hours.

c. The operability limits are relocated to the LCS and the SR revised as
follows:

The minimum specified current is changed from "300 amps" to
"rated amps"
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* The minimum specified voltage is changed from "129 V" to "the
minimum established float voltage"

d. Also, specified in TSTF-360, Rev. 1 for this SR is "Verify each battery
charger can recharge the battery to the fully charged state 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 is not adopted for SONGS as it is not required for
anticipated SONGS testing.

10. Existing SR 3.8.4.7 is renumbered to SR 3.8.4.3, and
a. NOTES 2 and 3 are removed:

* NOTE 2, "This Surveillance shall not be performed in Mode 1,2,3,
or 4." is a restriction that can be removed with the ability to cross-
connect DC subsystems in a given Train. While cross-connected,
one battery can provide electrical power for both subsystems while
the other battery is tested online.

* NOTE 3, "Credit may be taken for unplanned events that satisfy
this SR." is deleted as noted previously (see #9) as unhelpful.

b. The following change is made per the recommendations of IEEE 450:
* NOTE 1 is changed to specify "The modified performance

discharge test in SR 3.8.6.6 may be performed in lieu of SR
3.8.4.3" (the reference SR numbers are changed consistent with
this amendment request).

* The proposed SR 3.8.4.3 30-month service test frequency is in
accordance with IEEE 450, which requires a service test at the
discretion of the user at periodic times between the 60-month
performance tests.

The extension of the surveillance test interval is considered permissible for the
following reasons:
i. With the incorporation of the Class 1 E battery cross-tie capability, battery

performance testing can be performed on-line.
ii. Historically, battery maintenance on nuclear power plants has been

performed during refueling outages not to exceed 24-month intervals.
SONGS experience has indicated that there have been no battery failures
using the 24-month test frequency for battery service tests. Therefore, the
service test interval, when extended to 30 months, is not expected to affect
SONGS' capability to detect battery health and capacity.

iii. Battery life expectancy can be optimized by using a less frequent test such as
a 30-month modified performance test (service and performance test
combined). SONGS proposes not to use separate service and performance
tests for the new 1800 amp-hour (AH) batteries. In lieu of service and/or
performance tests, SONGS intends to perform a "Modified Performance
Discharge Test" at 30-month intervals to achieve the best trending results by
using the same test method throughout the battery life.
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iv. A routine test frequency of 30 months will better dove-tail with the scheduling
of the more rigorous 60-month interval battery performance of modified
performance discharge tests.

For these reasons, SCE regards the extension of the test interval as justified and
desirable for long-term battery reliability.

NOTE 2 contains the existing TS 3.8.4.7 Note 1 which states "The
battery performance discharge test in SR 3.8.6.6 may be
performed in lieu of SR 3.8.4.3 once per 48 months." This includes
the revised reference SR numbers and a reasonable replacement
frequency for using SR 3.8.6.6 without the modified performance
discharge test option.

11. Existing SR 3.8.4.8 is relocated to be the new SR 3.8.6.6 as a more

appropriate location.

LCO 3.8.5

1. The word "The" is added to the beginning of the LCO. This is an editorial
change.

2. Conditions and Required Actions are modified consistent with the changes to
LCO 3.8.4. The entry Condition for Required Action C is revised from "One..." to
"One or more..." per TSTF-360, Rev. 1. Also, proposed Required Action C.2.3 is
"Suspend operations involving positive reactivity additions that could result in loss
of required SDM or boron concentration." This is consistent with the current
licensing basis.

3. SR 3.8.5.1 is modified to reflect changes previously described in 3.8.4, DC
Sources - Operating:

a. The DC sources are OPERABLE when the following SRs are satisfied:
3.8.4.1, 3.8.4.2, and 3.8.4.3.

b. This SR is modified by a NOTE that the following SRs are not required to
be performed: 3.8.4.2 and 3.8.4.3.

LCO 3.8.6

1. General comment: LCO 3.8.6 undergoes significant editorial changes.

2. The LCO is relabeled from "Battery Cell Parameters" to "Battery Parameters."
Similar to the nomenclature change in LCO 3.8.4, the LCO 3.8.6 is changed from:

"Battery cell parameters for the Train A, Train B, Train C, and Train D
batteries shall be within the Category A and B limits of Table 3.8.6-1."

To read:
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"Battery parameters for the Train A and Train B batteries shall be within
limits."

This modification is more consistent with the STS and denotes that there are two
electrical Trains, A and B. As noted elsewhere, subsystems A and C batteries
support Train A, and subsystems B and D batteries support Train B.

Note that discussion referring to Table 3.8.6-1 is removed. This table, in
subsequent discussion, is deleted in its entirety (while its requirements are
included in new SRs in the TSs and LCSs and deficiencies in satisfying these
SRs are accommodated in the Conditions).

3. Existing Condition A is deleted. This Condition was entered upon failing to
meet the Category A and B values of existing Table 3.8.6-1. In accordance with
the recommendations of TSTF-360, Rev. 1, this table and specific action levels
are superseded by new Conditions.

4. New Condition A is inserted. In this Condition, cell float voltage of 2.07 VDC
has not been met (this is the equivalent of the Category C limit in Table 3.8.6-1).
This requires performance of SR 3.8.4.1 (battery terminal voltage) and SR
3.8.6.1 (float current verification) within 2 hours in addition to restoration of the
affected cell float voltage within 24 hours. Required Action A.3 is to "Restore
affected cell voltage > 2.07 V." The threshold of > 2.07 V has been verified with
the manufacturer, EnerSys Inc., as an appropriate threshold for determining
OPERABILITY.

5. New Condition B is inserted. In this Condition, float current exceeds 2 amps.
The Required Actions specify performance of SR 3.8.4.1 (battery terminal
voltage) within 2 hours and restoration of float current to •_2 amps within 12
hours.

6. New Condition C is added if battery electrolyte level is not maintained (this is
the equivalent to Category A, B and C for electrolyte level in Table 3.8.6-1). The
overall recovery of electrolyte level within 31 days is consistent with the
Completion Time for existing Condition A. However, NOTES are added to
Required Actions to denote remedial measures should the electrolyte level fall
below the top of the battery plates:

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

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

These NOTES are consistent with TSTF-360, Rev. 1 and are in addition to
current TS practices.
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New Required Action C.1 directs restoration of the electrolyte level to above the
top of the plates within 8 hours. New Required Action C.2 directs completing an
investigation of potential battery cell jar leakage and verifying no evidence of
leakage within 12 hours. New Required Action C.3, as noted above, is
comparable to existing Action A.3, in that it restores electrolyte level to limits
within 31 days. Also, new LCS 3.8.106 will verify electrolyte level is above the
top of the plates in accordance with Administrative Controls section 5.5.2.16.b
which is modified from the TSTF-360, Rev. 1 to clarify that action is needed
when the electrolyte level is below the top of the plates.

The manufacturer, EnerSys Inc., has concurred with the electrolyte level limits
specified in these Required Actions ("above the top of the plates" in 8 hours and
"greater than or equal to minimum established design limits" in 31 days) as
appropriate measures to minimize possible damage and restore OPERABILITY
for the affected battery.

7. New Condition D provides a Required Action and Completion Time should the
battery pilot cell temperatures be found low. This surveillance is currently in
existing Condition B (for the remaining parameters in Condition B, see item 9
below). SONGS operating experience has demonstrated a negligible difference
in operating temperature (i.e., well within the 5-degree F bounds guidelines for
temperature stability per IEEE 450-1980) between the different battery cells.
Therefore, the use of a pilot cell is considered appropriate for demonstrating the
temperature of the entire battery.

8. New Condition E provides a Required Action and Completion Time should
redundant Trains of batteries not be within limits. This is consistent with TSTF-
360, Rev. 1: "Restore battery parameters for batteries in one train to within
limits" with a Completion Time of 2 hours.

9. Existing Condition B is relabeled as Condition F, and
a. Required Actions and associated Completion Times A through E not met

are added as a reason for entering this Condition, and
b. Technical parameter limits in the Condition are re-specified per the

recommendations of TSTF-360, Rev. 1:
* "One or more batteries" is reworded as "One or two batteries on

one train" for clarity since there are two required batteries on a
given train, and

" "with average electrolyte temperature of the representative cells
<600F" is replaced with "with one or more battery cells with float
voltage <2.07V and float current >2 amps." The temperature
Condition is relocated to the proposed LCS.

" "OR One or more batteries with one or more battery cell
parameters not within Category C values." is deleted consistent
with deleting Table 3.8.6-1.
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10. SR 3.8.6.1
a. In accordance with the recommendations of IEEE 450, this surveillance:

" rather than meet Table 3.8.6-1 category A limits, is re-specified to
verify •_2 amps float current.

" for clarity, "each" is added to the Surveillance (as revised, this now
reads "Verify each battery float current...").

" the specified frequency for this surveillance is maintained at 7
days.

b. This surveillance is modified by a NOTE that this does not need to be
met if the float voltage of SR 3.8.4.1 is not being met. That is, one is
already in a Condition in LCO 3.8.4, so further performance of this SR is
not required.

11. Existing SR 3.8.6.2 is deleted. It is replaced with SRs 3.8.6.2 and 3.8.6.3.
These are discussed in items 12 and 13 below.

12. New SR 3.8.6.2 verifies pilot cell voltage Ž2.07 V every 31 days. This is in
accordance with TSTF-360, Rev.1.

13. New SR 3.8.6-3 verifies each connected cell electrolyte level every 31 days.
This is the equivalent of the current Category B limit of Table 3.8.6-1, which is
surveilled every 92 days. This surveillance frequency is per TSTF-360, Rev. 1.

14. Existing SR 3.8.6.3 is modified and renumbered to SR 3.8.6.4. This SR
replaces verification of electrolyte temperature of representative cells to >601F
with verification of each pilot cell temperature to "greater than or equal to
minimum established design limits." Also, the specified frequency for this
surveillance is increased from once per 92 days to once per 31 days. These
changes are made per the recommendations of TSTF-360, Rev. 1. The draft
LCS contains the minimum design limits.

15. New SR 3.8.6.5 verifies each connected cell voltage every 92 days. This is
consistent with TSTF-360, Rev. 1 and IEEE 450.

16. New SR 3.8.6.6 is the relocated existing SR 3.8.4.8. This surveillance is
modified to allow a modified performance discharge test per TSTF-360, Rev. 1.

17. Table 3.8.6-1 is deleted in its entirety. The limits are incorporated in other
SRs in the TSs and LCSs consistent with TSTF-360, Rev.1.

LCO 3.8.7

1. For clarity, the LCO is restated from: "The required Train A, Train B, Train C,
and Train D inverters shall be OPERABLE." to read: "The required Channel A,
B, C, and D, AC inverters shall be OPERABLE." This is an editorial change.
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LCO 3.8.9

1. Similar to editorial changes clarifying the two electrical Trains configuration,
the LCO is restated from:

"Train A and Train B AC; Trains A, B, C, and D DC; and Trains A, B, C, and D
AC vital bus electrical power distribution subsystems shall be OPERABLE."

to read:

"Train A and Train B AC, Subsystems A, B, C, and D DC, and Channels A, B,
C, and D AC vital bus electrical power distribution systems shall be
OPERABLE."

This is an editorial change.

§ 5.5.2.16

1. A new Program is added: "Battery Monitoring and Maintenance Program" as
new section 5.5.2.16 to the Procedures, Programs, and Manuals Section of the
Technical Specifications. The Program description meets the intent of TSTF-
360, Rev. 1. The battery manufacturer, EnerSys Inc., has concurred with the
specified minimum electrolyte level and float voltage as the appropriate
thresholds to ensure battery OPERABILITY.

The Bases, Attachment G.1, will similarly be modified to reflect the above
changes.

3.0 BACKGROUND

TS 3.8.4 requires the Train A and Train B DC electrical power subsystems to be
operable. The 125VDC electrical power system consists of four independent
and redundant Class 1 E DC electrical power subsystems. Subsystems A and C
support the Train A Class 1 E Engineered Safety Features (ESF) equipment and
subsystems B and D support the Train B Class 1 E ESF equipment. Each
subsystem consists of one 125VDC battery, a battery.charger for the battery,
inverter, and miscellaneous connected loads. During normal operation, the
125VDC load is powered from battery chargers that also maintain the batteries in
a fully charged condition. In case of loss of AC power to a battery charger, the
DC load is automatically powered from the associated battery.

The current DC system configuration has two independent and redundant trains;
each train consists of two subsystems each with a battery and battery charger
power source. Subsystems A and C support Train A and subsystems B and D
support Train B. Subsystem C also provides control power for the Turbine
Driven Auxiliary Feedwater Pump P140. Provisions in the existing design allow
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for temporarily cross-connecting DC subsystems of the same safety train during
Modes 5 and 6 to facilitate maintenance on batteries and to maintain operability
of the operating unit's 4.16kV Class 1E ESF buses. The Mode 5 and 6 cross-
connect design includes permanently installed molded case isolation switches
provided for each DC bus that can be connected via temporarily installed cable
to a spare breaker on the DC bus. This spare breaker position is also utilized
when necessary to connect a spare non-Class 1 E battery charger via temporary
cable to the bus in the event the normal charger is inoperable.

The DC system is currently being upgraded by SCE to replace each of the
existing batteries with larger 1800 AH rated batteries, add two 400 Amp rated
swing battery chargers and 600 Amp, 250 Volt rated disconnect switches, and
upgrade several circuit breakers in DC switchboards and distribution panels
(refer to attached Sketches 1 and 2 in Attachment J of Train A and Train B
systems, respectively). One swing battery charger will be shared between DC
subsystems A and C, and a second swing charger will be shared between DC
subsystems B and D. The second swing charger can be aligned to the non-
safety-related bus D5. Each swing battery charger will have mechanically
interlocked, dedicated DC circuit breakers to allow it to feed only one subsystem
at a time. An additional 600 Amp circuit breaker is interposed between the swing
battery charger and the associated battery bank for separation and isolation.
SCE has installed a new Class 1 E 1800 AH rated spare battery bank (BOOX) so
that replacements of the existing batteries (e.g., at end of battery service life) can
also be performed online. When BOOX is no longer needed, it will be removed
from the plant.

Condition A of TS 3.8.4 currently requires that one inoperable battery or
associated control equipment or cabling be restored to operable status within 2
hours or be in Mode 3 within 6 hours and Mode 5 within 36 hours. Condition A
represents a subsystem with a loss of ability to completely respond to an event,
and a potential loss of ability to remain energized during normal operation. The
basis for the 2-hour completion time is consistent with Regulatory Guide (RG)
1.93 ("Availability of Electric Power Sources") which has its emphasis on
assessing unit status and stabilizing the unit to minimize the potential for
complete loss of DC power to the affected train.

Current SR 3.8.4.6, battery charger operability limits, will be modified and
relocated to the Licensee Controlled Specifications.

SR 3.8.4.7 currently requires a service test to be performed on a battery every
24 months to verify capability to meet the load profile (battery duty cycle) of the
most limiting Design Basis Accident (DBA). The discharge rate and test length
correspond to the design duty cycle requirements. There is a note to this SR
that allows substitution of the battery performance discharge test (SR 3.8.4.8) in
lieu of the service test every 48 months to allow not having to perform both a
service test and a performance discharge test in the same cycle.
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SR 3.8.4.8 currently requires a battery performance discharge test be performed
at a constant current to determine the battery capacity and detect/determine
overall battery degradation due to age and usage. The acceptance criteria for
this Surveillance are consistent with IEEE 450 and IEEE 485-1997. These
standards recommend that the battery be replaced if its capacity is below 80% of
the manufacturer rating. The frequency for this surveillance is every 60 months,
or more frequently if the battery shows signs of degradation or has reached 85%
of its expected life.

4.0 EVALUATION

The following discussion provides the engineering evaluation of the proposed
changes (a detailed listing of specific changes follows):

This proposed change to TS 3.8.4 will extend the CT for an inoperable DC
subsystem battery, exclusive of the battery charger which has its own LCO, by
adding an additional action to allow manual cross-connect of distribution
subsystems A and C, or B and D for a period of 30 days during Modes 1-4.
These changes will be implemented provided the following conditions are met:

1. The inoperable subsystem can be cross-connected within 2 hours.
2. Required battery charger(s) and DC buses are operable.
3. Batteries are sized and tested to accommodate the combined connected loads.

The proposed changes to SR 3.8.4.7 and 3.8.4.8 are to eliminate individual
service tests and performance discharge tests and replace them with a modified
performance discharge test. This modified performance discharge test would
combine aspects of the service test and performance discharge test into one test
profile. The existing service test assures the battery will meet the duty profile
between tests and allows trending of battery terminal voltages for each period of
the duty cycle profile. The performance discharge test trends the battery
capacity from the factory acceptance tests to end of life. Battery capacity and
individual cell voltages are compared to acceptance criteria for determining end
of life conditions. The modified performance discharge test would combine the
peak (bounding) service profile test conditions from various duty cycles with the
required performance discharge rate. This test methodology is endorsed by
IEEE 450 and is identified in the Combustion Engineering (CE) Standard
Technical Specifications (STS). This test would provide better trending data for
the battery terminal voltages, individual cell voltages, and capacity.

Table 1 of Attachment J, "Review Aid," summarizes the upgrade to the 2002
Revision of IEEE 450.

In order to implement the improvements provided by TSTF-360, Rev. 1, the
following identifies changes that are made to LCOs 3.8.4, 3.8.5, and 3.8.6 (n.b.:
these improvements, (1) through (8), are cited below from TSTF-360, Rev. 1):
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(1) Provide a specific Action & increased Completion Time for an inoperable
battery charger (extended from 8 to 12 hours in LCO 3.8.4 Required
Action A.2).

(2) Relocate preventative maintenance SRs to licensee controlled programs
(i.e., new Licensee Controlled Specifications (LCSs) 3.8.104 and 3.8.106).

(3) Provide alternate testing criteria for battery charger testing.
(4) Replace battery specific gravity monitoring with float current monitoring (at

SONGS, SR 3.8.6.1).
(5) Relocate (to a licensee controlled program (at SONGS, new LCS 3.8.106)

based on IEEE 450 and/or the ISTS Bases) and create a program
(Battery Monitoring and Maintenance Program, new section 5.5.2.16) to
reference actions for cell voltage and electrolyte level:
(a) Category A & B value limits for cell voltage and electrolyte level,

along with the associated compensatory actions;
(b) Category C specific value limit for electrolyte level;
(c) The specific value limit for electrolyte temperature; and
(d) Specific value for the minimum battery charging float voltage (at

SONGS, new LCS 3.8.104);
(e) Cell voltage, restoration, and testing of cells.

(6) Provide specific Actions and increased Completion Times for out-of-limits
conditions for cell voltage, electrolyte level, and electrolyte temperature
(implemented in LCO 3.8.6).

(7) Enhanced Bases are provided for each above change.
(8) Eliminate the "once per 60 month" restriction on replacing the battery

service test with the battery modified performance discharge test
(implemented in SR 3.8.6.6).

The following is the rationale provided with TSTF-360, Rev. 1, as applicable to
SONGS 2 and 3 to justify the improvements specified in that document. These
changes are indexed to conform to implementation to TSTF-360, Rev. 1 (from
the "Description" section of TSTF-360, Rev. 1, cited above):

(1) Current NUREG STS (reference: NUREG-1432, Rev. 3, published June
2004) limit restoration time for an inoperable battery charger to the same
time as for an inoperable battery or a completely deenergized DC
distribution subsystem. The primary role of the battery charger is in
support of maintaining OPERABILITY of its associated battery. This is
accomplished by the charger being of sufficient size to carry the normal
steady state DC loads, with sufficient additional capacity to provide some
minimal over-potential to the battery. A secondary safety significant
function can be attributed to carrying the post-accident DC load after
restoration of AC power (typically 10-15 seconds - the time required for
the Emergency Diesel Generator (EDG) to tie on). In analyzed
post-accident scenarios, there is no safety related criteria for recharging a
fully discharged battery in any specific time period.

15 of 39



The current 2-hour restoration time is based on Regulatory Guide 1.93,
and has been applied equally to a minimal reduction in battery charger
design capacity (which even may still support any and all post-accident
assumed functions) as well as to a complete disconnected/deenergized
DC subsystem. This change is attempting to apply a more reasonable
restoration time, while: a) focusing efforts on retaining battery capabilities;
b) continuing to require full charger OPERABILITY that is based on the
margin afforded in the design capacity of the battery charger -- consistent
with the current basis for charger OPERABILITY; and c) the 2-hour
restoration time for a deenergized DC distribution subsystem (found in
NUREG 1432, STS for Combustion Engineering Plants, LCO 3.8.9).

Refer also to the proposed Bases for LCO 3.8.4 Action A for additional
discussion. The proposed Action A for LCO 3.8.4 (and similarly for LCO
3.8.5) provides a 2-hour Completion Time followed by a 12-hour repetitive
verification of battery capability. These times are contingent on a focused
and tiered approach assuring adequate battery capability is maintained.
This first priority for the operator is to minimize the battery discharge,
which is required to be terminated within 2 hours (Required Action A.1).
Presuming that the battery discharge (if occurring) can be terminated and
that the DC bus remains energized (as required by a separate LCO), there
is a reasonable basis for extending the restoration time for an inoperable
charger beyond the 2-hour limit. The second tiered action proposes
12-hours to establish that the battery has sufficient capacity to perform its
assumed duty cycle as measured by float current _ 2 amps (which may
involve some recharging of lost capacity that occurred during the initial 2
hours). Given the choice of a plant shutdown in this condition (as currently
required) versus a 12-hour determination (at the end of which it is
reasonable to assume the battery can be shown to have its assumed
capacity), this appears to be an acceptable relaxation.

Since the focus of this allowance is that battery capacity be preserved and
assured, the means of accomplishing this is left to plant capabilities. In
many cases there would be spare battery chargers that could be
employed within the initial 2-hours; in other cases it may be the degraded,
normally in-service charger that can continue to float the battery.

(2) Per SR 3.0.1, when any SR is not met, the LCO is not met. This is based
on the premise that SRs represent the minimum acceptable requirements
for Operability of the required equipment. However, for SRs 3.8.4.2,
3.8.4.3, 3.8.4.4, and 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
type activity. For example, the Bases for SR 3.8.4.4 identify removal of
visible corrosion and tightening of terminal connections as a preventive
maintenance SR (both of which are generally quicker than verifying
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battery connection resistance). SR 3.8.4.3 (visible inspection for physical
damage or deterioration that could potentially degrade battery
performance) is not required for the battery to perform its safety function,
but again reflects ongoing preventive maintenance activities. These
activities are inappropriate for Operability SRs and are generally better
controlled under the maintenance programs for batteries. With regard to
the resistance verifications of SR 3.8.4.2 and SR 3.8.4.5, the bracketed
values of resistance specified in the NUREG are manufacturer
recommended values; that is, values at which some action should be
taken, not necessarily when the Operability of the battery is in question.
The safety analyses do not assume a specific battery resistance value,
but typically assume the batteries will supply adequate power. Therefore,
the key issue is the overall battery resistance. Between Surveillances the
resistance of each connection varies independently from all the others.
Some of these connection resistances may be higher or lower than
others, and the battery may still be able to perform its function and should
not be considered inoperable solely because one connector's resistance
is high. Overall resistance has a direct impact on operability; however, it is
adequately determined as acceptable through completion of the battery
service and discharge tests. As such, these activities are also
inappropriate for Operability SRs and are generally better controlled under
the maintenance programs for batteries.

Accordingly, these surveillances will be relocated to the Licensee
Controlled Specifications (LCS). This will enable these activities, although
recommended by IEEE 450 but not strictly required to specify Operability,
to be maintained.

(3) The NUREG STS (reference: NUREG-1432, Rev. 3, published June
2004) SR 3.8.4.2 requires specific parameters for battery charger
performance testing. This test is intended to confirm the charger design
capacity.

(4) This change proposes to replace battery specific gravity monitoring with
float current monitoring (SR 3.8.6.1).

(5) (a) NUREG STS (reference: NUREG-1432, Rev. 3, published June 2004)
LCO 3.8.6 on battery cell voltage and electrolyte level parameters
contains various levels (Categories) of limitations. 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 levels for long term battery quality and
extended battery life. As such, they do not reflect the 10 CFR 50.36
criteria for LCOs of "the lowest functional capability or performance
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levels of equipment required for safe operation of the facility." It is
proposed that these values, and the actions associated with
restoration, be relocated to licensee-controlled programs that are
under the control of 10 CFR 50.59. These programs are to be based
on the recommendations of IEEE-450, 1995. The parameter values
will continue to be controlled at their current level, and actions will be
implemented in accordance with the plant corrective action program.
Furthermore, the battery and its preventive maintenance and
monitoring are under the regulatory requirements of the Maintenance
Rule. This relocation will continue to assure the battery is maintained
at current levels of performance, and allows the Technical
Specifications (and the licensed operators) to focus on parameter
value degradations that approach (but continue to provide some
margin to) levels that may impact battery operability.

(b)(c) The specific limiting values for the battery electrolyte temperature and
level are also relocated to licensee controlled programs that are under
the control of 10 CFR 50.59. The TSs will require the electrolyte
temperature and level to be greater than or equal to the "minimum
established design limits." Depending on the available excess
capacity of the associated battery, the minimum temperature
necessary to support operability of the battery can vary. Relocation to
licensee-controlled programs can allow flexibility to monitor and control
this limit at values directly related to the battery ability to perform its
assumed function.

(d) The specific limiting value for the minimum operating battery charging
float voltage is relocated to the LCS, which are under the change
control of 10 CFR 50.59. The TSs will require the battery charger to
supply battery terminal voltage "greater than or equal to the minimum
established float voltage." The battery manufacturer establishes this
voltage to provide the optimum charge on the battery. This voltage will
maintain the battery plates in a condition that supports maintaining grid
life.

As such, the "minimum established float voltage" can be adequately
controlled outside of the Technical Specifications.

(e) The Actions related to: (1) cell voltage < 2.13 V, (2) restoration, and (3)
testing of cells that had electrolyte level below the top of the plates

are specified by a new Section 5.0 Program.

(6) The remaining parameter limits are proposed to have more specific
actions associated with each parameter that recognizes its unique impact
on the battery and its continued operability. The proposed change
provides specific Actions and increased Completion Times for out-of-limits
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conditions for cell voltage, electrolyte level, and electrolyte temperature.
These allowed times recognize the margins available, the minimal impact
on the battery capacity and capability to perform its intended function, and
the likelihood of effecting restoration in a timely fashion and avoiding an
unnecessary plant shutdown. The Bases for each Required Action
provides specific justification for each proposed action.

(7) Currently, the existing TS allowed outage time for DC System related
inoperabilities is 2 hours for a battery and one hour for a single charger of
one train. Proposed above are relaxations in allowed restoration times for
inoperable battery chargers, as well as for specific limited off normal
conditions for selected battery parameters. The proposed change to
Specification 3.8.4 continues to retain the previous 2-hour Completion
Time for the inoperability of a battery (even assuming the charger is
operable), however, the format is presented such that a separate Action is
applicable for the inoperability of the battery alone. The Bases for Action
B of 3.8.4 acknowledges a potential for an individual utility to approach the
Staff with specific justification to extend the battery restoration time
beyond this 2-hour limit. As such the format is provided to accommodate
this potential. In the event the allowed restoration time for an inoperable
battery is retained at 2 hours, Condition B and C could be combined into a
single Condition.

The potential for extending the battery allowed restoration time might be
based on several factors. The Bases acknowledges that during the time
the battery is inoperable additional single failures are not required to be
assumed. Therefore, even in the event of a loss of offsite power (alone or
in conjunction with a Design Basis Accident (DBA)), the associated battery
charger will be expected to restore power to the DC subsystem after the
associated diesel generator is connected. As such, an extension to the 2-
hour period could be found acceptable on a plant specific basis.

(8) The "once per 60 month" restriction on replacing the battery service test
with the battery modified performance discharge test is eliminated. Since
the modified performance discharge test completely encompasses the load
profile of the battery service test, it adequately confirms the intent of the
service test to verify the battery capacity to supply the design basis load
profile.

The following provides a justification of the proposed changes for evaluation:

LCO 3.8.1 The change to this LCO is regarded as acceptable since it is a
clarification permitted following equipment upgrade.

1. SR 3.8.1.1 The words in the NOTES "Buses 3A04 and 3D1" and "Buses
3A06 and 3D2" are simplified to "Bus 3A04" and "Bus 3A06," respectively
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(example for the Unit 2 TS). This is a San Onofre specific clarification of which
buses are required. Specification of the preferred DC subsystem is not required.

LCO 3.8.4 The changes to this LCO are regarded as acceptable since they
include changes per TSTF-360, Rev. 1, IEEE 450, are permitted following
equipment upgrade, or are editorial improvements.

1. The LCO statement is revised from the "Train A, Train B, Train C, and Train
D" electrical power subsystems to "Train A and Train B." The SONGS-specific
design terminology is more accurately reflected by presenting Train A and B,
each with two subsystems, rather than as Train A, B, C, and D.

2. A new Condition A (comparable to existing Condition C, which is deleted) is

added:

"One or two required battery charger(s) on one train inoperable."

This makes the Condition more concordant with the STS and revises actions to
be taken when the battery charger is not OPERABLE. The revised condition
deletes "or associated control equipment or cabling" as these are included in the
definition of OPERABILITY. The Required Actions and Completion Times are
modified consistent with TSTF-360, Rev. 1 to validate battery OPERABILITY
while in this Condition. Required Action A.2 is to "Verify battery float current < 2
amps." The threshold of < 2 amps has been verified with the manufacturer,
EnerSys Inc., as an appropriate threshold for determining OPERABILITY. A
digital multimeter of high accuracy in an average function mode will be used to
measure the steady state float charging current. The multimeter is capable of
measuring the low magnitude of DC current (less than 2 amps) and filtering the
induced AC noise from the connected inverter. A millivolt shunt located close to
the battery terminal provides the battery float charging current signal. It is
expected that the float current at a given float voltage will increase with age as
the plates open and have a greater effective surface area. Required Action A.3
is added as a 'backstop' to permit this Condition for not more than 7 days.
Note: San Onofre 2 and 3 converted to Revision 0 of NUREG 1432, Standard
Technical Specifications (STS), Combustion Engineering Plants, dated
September 1992, which did not include Required Action A.3. This change is
consistent with later STSs (e.g., Revision 3.0, Published June, 2004) which have
this 7-day Required Action.

3. A new Condition B (comparable to existing Condition D, which is deleted) is
inserted to declare the associated battery inoperable should the battery
parameters being monitored in the Required Actions for Condition A not be
satisfactory. This direction is given, comparable to the existing Condition D,
although this requirement is not included in TSTF-360, Rev. 1.
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4. Existing Condition A is modified, as new Condition C, to specifically cover
conditions not included in new Condition A. With the DC electrical power
subsystem inoperable (exclusive of the battery charger), a two hour Completion
Time to restore the subsystem to OPERABLE status is still provided with a new
optional Required Action to cross-connect to the subsystem in the same Train.
Once the cross-connection is made, this Required Action is satisfied and new
Condition D is entered.

New optional Required Action C.2 has a note that cross-connection:

"Requires a battery with a rated capacity of greater than or equal to 1800
amp-hours."

This note is necessary since all eight 1800 AH rated batteries (four batteries on
each unit) are not expected to be installed and tested prior to implementation of
this amendment. Accordingly, this note would preclude use of this optional
Required Action until the necessary battery subsystem upgrades and testing are
complete.

The addition of Required Action C.2 ("Cross connect with same train DC
subsystem") is part of the revised design included in this review; this is not
included in TSTF-360, Rev. 1.

5. New Condition D is inserted to provide an upper limit for the duration of the
time when DC subsystems are cross-connected. In routine operation there are
two electrical Trains consisting of four batteries of the four DC subsystems
powering the four independent instrumentation, controls, and power subsystems.
For up to 30 days this design conservatism would be reduced to two electrical
Trains consisting of three batteries of the four DC battery subsystems fully
capable of powering the four instrumentation, control, and power subsystems. A
Probabilistic Risk Assessment (PRA) analysis of this temporary configuration is
provided in Attachment I. The 30-day Completion Time is analyzed to permit both
preventive and corrective maintenance online as well as online change out of
batteries (and required commissioning / OPERABILITY tests). Similar to item 4
above, Condition D is new to this design with the cross-tie capability; this
Condition is not included in TSTF-360, Rev. 1.

New Condition D is modified by the same note included in new optional Required
Action C.2 to ensure this feature is not used until the appropriately sized battery is
in place:

"Requires a battery with a rated capacity of greater than or equal to 1800
amp-hours."
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6. Existing Condition B is relabeled Condition E and modified to include the
failure to satisfy the new Conditions (added above) as entry conditions to
mandate plant shutdown.

7. SR 3.8.4.1 is modified per TSTF-360, Rev. 1, to provide surveillance of
"greater than or equal to the minimum established float voltage" from the current
requirement of "__129V on float charge." Also, the frequency is restored to the
current interval of 7 days following engineering review and the recommendation of
the battery manufacturer, EnerSys Inc. The draft LCS contains the minimum
established float voltage.

8. Existing requirements of SRs 3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 are
removed from the TS per the recommendations of TSTF-360, Rev. 1. These
include measures regarded as routine preventive maintenance, such as
inspecting for signs of corrosion, physical damage, and electrical resistance
measuring. The draft LCS containing these relocated requirements is included in
Attachment G.2. The 92-day frequency for existing SR 3.8.4.2 will be changed to
31 days, consistent with IEEE 450.

9. Existing SR 3.8.4.6 is renumbered to SR 3.8.4.2 and
a. The NOTE, "Credit may be taken for unplanned events that satisfy this

SR." is deleted as pragmatically unhelpful,
b. In accordance with the recommendations of TSTF-360, Rev. 1 the

required duration for this surveillance is reduced from 12 to 8 hours. This
change is appropriate since the proposed SR requires SONGS to verify
each battery charger supplies > rated amps at > the minimum established
float voltage for 8 hours. The current TS SR (3.8.4.6) requires this
surveillance performance test be conducted at the charger's rated output
at the float voltage for 12 hours. When at rated output, steady state
maximum temperature of all components within a charger will be reached
much sooner than the 12-hour interval. Continuous operation for two
hours after reaching the maximum steady state temperature will
demonstrate a charger's rated capability. A conservative estimate is that
a battery charger would reach a maximum steady state temperature under
rated output at a float voltage near its rated voltage in 6 hours or less.
Therefore, testing for 8 hours is sufficient for the charger temperature to
stabilize and be maintained for approximately 2 hours.

c. The operability limits are relocated to the LCS and the SR revised as
follows:
* The minimum specified current is changed from "300 amps" to

"rated amps"
• The minimum specified voltage is changed from "129 V" to "the

minimum established float voltage"
d. Also, specified in TSTF-360, Rev. 1 for this SR is "Verify each battery

charger can recharge the battery to the fully charged state while supplying
the largest combined demands of the various continuous steady state

22 of 39



loads, after a battery discharge to the bounding design basis event
discharge state." This is not adopted for SONGS as it is not required for
anticipated SONGS testing.

10. Existing SR 3.8.4.7 is renumbered to SR 3.8.4.3, and
a. NOTES 2 and 3 are removed:

" NOTE 2, "This Surveillance shall not be performed in Mode 1,2,3,
or 4." is a restriction that can be removed with the ability to cross-
connect DC subsystems in a given Train. While cross-connected,
one battery can provide electrical power for both subsystems while
the other battery is tested online.

* NOTE 3, "Credit may be taken for unplanned events that satisfy
this SR." is deleted as noted previously (see #9) as unhelpful.

b. The following change is made per the recommendations of IEEE 450:
* NOTE 1 is changed to specify "The modified performance

discharge test in SR 3.8.6.6 may be performed in lieu of SR
3.8.4.3" (the reference SR numbers are changed consistent with
this amendment request).

* The proposed SR 3.8.4.3 30-month service test frequency is in
accordance with IEEE 450, which requires a service test at the
discretion of the user at periodic times between the 60-month
performance tests.

The extension of the surveillance test interval is considered permissible for the
following reasons:
i. With the incorporation of the Class 1 E battery cross-tie capability, battery

performance testing can be performed on-line.
ii. Historically, battery maintenance on nuclear power plants has been

performed during refueling outages not to exceed 24-month intervals.
SONGS experience has indicated that there have been no battery failures
using the 24-month test frequency for battery service tests. Therefore, the
service test interval, when extended to 30 months, is not expected to affect
SONGS' capability to detect battery health and capacity.

iii. Battery life expectancy can be optimized by using a less frequent test such as
a 30-month modified performance test (service and performance test
combined). SONGS proposes not to use separate service and performance
tests for the new 1800 AH batteries. In lieu of service and/or performance
tests, SONGS intends to perform a "Modified Performance Discharge Test"
at 30-month intervals to achieve the best trending results by using the same
test method throughout the battery life.

iv. A routine test frequency of 30 months will better dove-tail with the scheduling
of the more rigorous 60-month interval battery performance of modified
performance discharge tests.

For these reasons, SCE regards the extension of the test interval as justified and
desirable for long-term battery reliability.
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NOTE 2 contains the existing TS 3.8.4.7 Note 1 which states "The
battery performance discharge test in SR 3.8.6.6 may be
performed in lieu of SR 3.8.4.3 once per 48 months." This includes
the revised reference SR numbers and a reasonable replacement
frequency for using SR 3.8.6.6 without the modified performance
discharge test option.

11. Existing SR 3.8.4.8 is relocated to be the new SR 3.8.6.6 as a more
appropriate location (the changes to new SR 3.8.6.6 are discussed below).

LCO 3.8.5 The change to this LCO is regarded as acceptable since it
incorporates the changes made to LCO 3.8.4 above.

1. The word "The" is added to the beginning of the LCO. This is an editorial
change.

2. Conditions and Required Actions are modified consistent with the changes to
LCO 3.8.4. The entry Condition for Required Action C is revised from "One..." to
"One or more..." per TSTF-360, Rev. 1. Also, proposed Required Action C.2.3 is
"Suspend operations involving positive reactivity additions that could result in
loss of required SDM or boron concentration." This is consistent with the current
licensing basis.

3. SR 3.8.5.1 is modified to reflect changes previously described in 3.8.4, DC
Sources - Operating:
a. The DC sources are OPERABLE when the following SRs are satisfied:

3.8.4.1, 3.8.4.2, and 3.8.4.3.
b. This SR is modified by a NOTE that the following SRs are not required to

be performed: 3.8.4.2 and 3.8.4.3.

LCO 3.8.6 The changes to this LCO are regarded as acceptable since they
include changes per TSTF-360, Rev. 1 and IEEE 450, are permitted following
equipment upgrade, or are editorial improvements.

1. General comment: LCO 3.8.6 undergoes significant editorial changes.

2. The LCO is relabeled from "Battery Cell Parameters" to "Battery Parameters."
Similar to nomenclature change in LCO 3.8.4, the LCO 3.8.6 is changed from:

"Battery cell parameters for the Train A, Train B, Train C, and Train D

batteries shall be within the Category A and B limits of Table 3.8.6-1."

To read:

"Battery parameters for the Train A and Train B batteries shall be within
limits."
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This modification is more consistent with the STS and denotes that there are two
electrical Trains, A and B. As noted elsewhere, subsystems A and C batteries
support Train A, and subsystems B and D batteries support Train B.

Note that discussion referring to Table 3.8.6-1 is removed. This table, in
subsequent discussion, is deleted in its entirety (while its requirements are
included in new SRs in the TSs and LCSs and deficiencies in satisfying these
SRs are accommodated in the Conditions).

3. Existing Condition A is deleted. This Condition was entered upon failing to
meet the Category A and B values of existing Table 3.8.6-1. In accordance with
the recommendations of TSTF-360, Rev. 1, this table and specific action levels
are superseded by new Conditions.

4. New Condition A is inserted. In this Condition, cell float voltage of 2.07 VDC
has not been met (this is the equivalent of the Category C limit in Table 3.8.6-1).
This requires performance of SR 3.8.4.1 (battery terminal voltage) and SR
3.8.6.1 (float current verification) within 2 hours in addition to restoration of the
affected cell float voltage within 24 hours. Required Action A.3 is to "Restore
affected cell voltage > 2.07 V." The threshold of > 2.07 V has been verified with
the manufacturer, EnerSys Inc., as an appropriate threshold for determining
OPERABILITY.

5. New Condition B is inserted. In this Condition, float current exceeds 2 amps.
The Required Actions specify performance of SR 3.8.4.1 (battery terminal
voltage) within 2 hours and restoration of float current to •_2 amps within 12
hours.

6. New Condition C is added if battery electrolyte level is not maintained (this is
the equivalent to Category A, B, and C for electrolyte level in Table 3.8.6-1). The
overall recovery of electrolyte level within 31 days is consistent with the
Completion Time for existing Condition A. However, NOTES are added to the
Required Actions to denote remedial measures should the electrolyte level fall
below the top of the battery plates:

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

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

These NOTES are consistent with TSTF-360, Rev. 1 and are in addition to
current TS practices.

New Required Action C.1 directs restoration of the electrolyte level to above the
top of the plates within 8 hours. New Required Action C.2 directs completing an
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investigation of potential battery cell jar leakage and verifying no evidence of
leakage within 12 hours. New Required Action C.3, as noted above, is
comparable to existing Action A.3, in that it restores electrolyte level to limits
within 31 days. Also, new LCS 3.8.106 will verify electrolyte level is above the
top of the plates in accordance with Administrative Controls section 5.5.2.16.b
which is modified from the TSTF-360, Rev. 1 to clarify that action is needed
when the electrolyte level is below the top of the plates.

The manufacturer, EnerSys Inc., has concurred with the electrolyte level limits
specified in these Required Actions ("above the top of the plates" in 8 hours and
"greater than or equal to minimum established design limits" in 31 days) as
appropriate measures to minimize possible damage and restore OPERABILITY
for the affected battery.

7. New Condition D provides a Required Action and Completion Time should the
battery pilot cell temperatures be found low. This surveillance is currently in
existing Condition B (for the remaining parameters in Condition B, see item 9
below). SONGS operating experience has demonstrated a negligible difference
in operating temperature (i.e., well within the 5-degree F bounds guidelines for
temperature stability per IEEE 450-1980) between the different battery cells.
Therefore, the use of a pilot cell is considered appropriate for demonstrating the
temperature of the entire battery.

8. New Condition E provides a Required Action and Completion Time should
redundant Trains of batteries not be within limits. This is consistent with TSTF-
360, Rev. 1: "Restore battery parameters for batteries in one train to within
limits" with a Completion Time of 2 hours.

9. Existing Condition B is relabeled as Condition F, and
a. Required Actions and associated Completion Times A through E not met

are added as a reason for entering this Condition, and
b. Technical parameter limits in the Condition are re-specified per the

recommendations of TSTF-360, Rev. 1:
" "One or more batteries" is reworded as "One or two batteries on one

train" for clarity since there are two required batteries on a given train,
and

" "with average electrolyte temperature of the representative cells
<600 F" is replaced with "with one or more battery cells with float
voltage <2.07 V and float current >2 amps." The temperature
Condition is relocated to the proposed LCS.

• "OR One or more batteries with one or more battery cell parameters
not within Category C values." is deleted consistent with deleting Table
3.8.6-1 as discussed in item 17 below.
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10. SR 3.8.6.1
a. Consistent with the recommendations of IEEE 450, this surveillance:

* rather than meet Table 3.8.6-1 category A limits, is re-specified to
verify •_2 amps float current.

* for clarity, "each" is added to the Surveillance (as revised, this now
reads "Verify each battery float current...").

" the specified frequency for this surveillance is maintained at 7 days.
b. This surveillance is modified by a NOTE that this does not need to be met

if the float voltage of SR 3.8.4.1 is not being met. That is, one is already
in a Condition in LCO 3.8.4, so further performance of this SR is not
required.

11. Existing SR 3.8.6.2 is deleted. It is replaced with SRs 3.8.6.2 and 3.8.6.3.
These are discussed in items 12 and 13 below.

12. New SR 3.8.6.2 verifies pilot cell voltage Ž_2.07 V every 31 days. This is in
accordance with TSTF-360, Rev. 1.

13. New SR 3.8.6.3 verifies each connected cell electrolyte level every 31 days.
This is the equivalent of the current Category B limit of Table 3.8.6-1, which is
surveilled every 92 days. This surveillance frequency is per TSTF-360, Rev.1.

14. Existing SR 3.8.6.3 is modified and renumbered to SR 3.8.6.4. This SR
replaces verification of electrolyte temperature of representative cells to >60°F
with verification of each pilot cell temperature to "greater than or equal to
minimum established design limits." Also, the specified frequency for this
surveillance is increased from once per 92 days to once per 31 days. These
changes are made per the recommendations of TSTF-360, Rev. 1. The draft
LCS contains the minimum design limits.

15. New SR 3.8.6.5 verifies each connected cell voltage every 92 days. This is
consistent with TSTF-360, Rev. 1 and IEEE 450.

16. New SR 3.8.6.6 is the relocated existing SR 3.8.4.8. This surveillance is
modified to allow a modified performance discharge test per TSTF-360, Rev. 1.

17. Table 3.8.6-1 is deleted in its entirety. The limits are incorporated in other
SRs in the TSs and LCSs consistent with TSTF-360, Rev. 1.

LCO 3.8.7 The change to this LCO is regarded as acceptable since it consists
of editorial improvements only.

1. For clarity, the LCO is restated from: "The required Train A, Train B, Train C,
and Train D inverters shall be OPERABLE." to read: "The required Channel A,
B, C, and D, AC inverters shall be OPERABLE." This is an editorial change.
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LCO 3.8.9 The change to this LCO is regarded as acceptable since it consists
of editorial improvements only.

1. Similar to editorial changes clarifying the two electrical Trains configuration,
the LCO is restated from:

"Train A and Train B AC; Trains A, B, C, and D DC; and Trains A, B, C,
and D AC vital bus electrical power distribution subsystems shall be
OPERABLE."

to read:

"Train A and Train B AC, Subsystems A, B, C, and D DC, and Channels
A, B, C, and D AC vital bus electrical power distribution systems shall be
OPERABLE."

This is an editorial change.

§ 5.5.2.16 The change to this Administrative Controls section is regarded as
acceptable since it consists of incorporation of the TSTF-360 / NUREG-1432
commitment for a Battery Monitoring and Maintenance Program.

1. A new Program is added: "Battery Monitoring and Maintenance Program" as
new section 5.5.2.16 to the Procedures, Programs, and Manuals Section of the
Technical Specifications. The Program description meets the intent of TSTF-
360, Rev. 1. The battery manufacturer, EnerSys Inc., has concurred with the
specified minimum electrolyte level and float voltage as the appropriate
thresholds to ensure battery OPERABILITY.

ELECTRICAL DESIGN CHANGES

To be able to fully utilize the flexibility provided by the proposed TS, design
changes are currently being made to the electrical system to provide the ability to
manually cross-connect DC subsystems during operating Modes 1-4 and continue
to meet General Design Criteria (GDC) 17, GDC 18, Regulatory Guide (RG) 1.6,
and IEEE 308. These design changes include one new swing battery charger to
be shared by subsystems A and C and another by subsystems B, D, or non-i E
bus D5. Electrical isolation and independence between subsystems required by
RG 1.75 is maintained by the isolation capability of the battery charger itself and
the kirk key interlocked output circuit breakers. The existing batteries for each train
are being replaced with batteries with 1800 amp-hour ratings. (Refer to Sketches
1 and 2 of the post-modification system in Attachment J, Review Aid). Currently,
the subsystems A and B batteries are rated 1260 amp-hours nominal 8-hour, and
the subsystems C and D batteries are rated 1800 (previously 1500) amp-hours
nominal 8-hour.
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Each additional swing charger will be powered from the train aligned common
Emergency Safety Feature (ESF) Motor Control Center that can be powered from
either Unit 2 or Unit 3 ESF buses (refer to Sketches 1 and 2 in Attachment J of
Train A and Train B systems). The output of one swing charger will have
provisions, via separate output breakers, for alignment to either subsystem A or C.
The output of the other swing battery charger could be aligned to the subsystem B,
D, or non-i E bus D5 battery DC system via the supply breakers for each bus.
There will be mechanical interlocks to prevent closure of multiple output breakers
to ensure that a swing charger will be connected to one DC bus at a time. This
ensures that subsystems are not cross connected through a swing charger.
Additional isolation circuit breakers are provided in each feed from the swing
battery charger to the associated batteries. During cross-connected configuration
battery chargers may be paralleled to share the load. Each charger has a current
limit feature and consequently will not challenge interrupting duties of the
protective devices during parallel operations.

Permanent cables will be upgraded between the molded case isolation switches
used for the cross-connect configuration. Distribution system panels and breakers
will be increased in size and capacity as necessary to handle the increased load
requirements and short circuit current.

During Mode 1-4 cross-connect configurations, as needed by maintenance
activities or for corrective activities, administrative controls will be in place to
ensure that the required battery chargers are operable. The new swing charger
will provide added flexibility to either supply a discharged battery or to supply the
cross-connected distribution systems or to replace a normal battery charger should
the normal battery charger become unavailable. The two batteries will not
continuously operate in parallel supplying the cross-connected distribution system.

Each of the subsystems A, B, C, and D distribution buses are located in separate
rooms to meet Appendix R and RG 1.75 requirements for system separation and
redundancy. Each distribution room contains the associated distribution
switchboard, associated battery charger, inverter, distribution panel, and molded
case isolation switches and circuit breakers for the cross-connect configuration.
The new swing charger for each Train will be located in the subsystem A
distribution room and subsystem B distribution room, respectively.

PROBABILISTIC RISK ASSESSMENT (PRA) ASSESSMENT

The SONGS 2/3 Living PRA was used to assess the risk impact of entering TS
3.8.4 for an extended period of 30 days for the configuration where two same train
DC subsystems are cross-connected with one battery supporting both buses. The
analysis was performed consistent with the guidelines of Regulatory Guides 1.174,
"An Approach For Using Probabilistic Risk Assessment In Risk-Informed Decisions
On Plant-Specific Changes To The Licensing Basis," [Ref. 7.9] and 1.177, "An
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Approach For Plant-Specific, Risk-Informed Decision making: Technical
Specifications" [Ref. 7.10].

Methodology:

The SONGS 2/3 Living PRA Models and the Safety Monitor were used to assess
the core damage and large early release frequencies (CDF and LERF) for two
cases: 1) base case - nominal maintenance for all components, and 2) a battery
removed from service with the associated bus cross-connected to another bus
from the same train. The results from these calculations are combined with
additional data to yield results that are measured against PRA acceptance
guidelines from Regulatory Guides 1.174 and 1.177. A full PRA discussion is
provided in Attachment I.

PRA Quality:

The SONGS PRA has been subjected to extensive peer and regulatory review.
The PRA Model, assumptions, database changes, improvements, and computer
code are controlled and documented by administrative procedure. The Model and
database reflect the as-built design with enhancements that reflect design
changes to the 1 E DC system and the most recent historical data. Therefore, the
SONGS 2/3 Living PRA is of a quality consistent with that required to perform
accurate, thorough, and comprehensive evaluations for this application.

Conclusions:

The increases in core damage and large early release frequencies with two same
train DC buses cross connected for 30 days are less than 1 E-7/year and 1 E-
8/year, respectively. The changes in risk are small because a fully qualified
alternate power source is aligned when a battery is removed for maintenance.
The calculated incremental conditional core damage probability (ICCDP) and
incremental conditional large early release probability (ICLERP) are less than the
acceptance guidelines from NRC Regulatory Guide 1.177 of 5E-7 and 5E-8,
respectively.

The expected frequency of TS 3.8.4 usage and duration are combined with the
core damage frequency while in the TS to assess the expected annual risk impact
of the TS change. The expected annual risk impact is measured against NRC
Regulatory Guide 1.174. The expected annual increase in risk is << 1E-7/year for
CDF and <<1 E-8/year for LERF, which are less than the RG 1.174 acceptance
guidelines.

Therefore, the flexibility of the enhanced DC system to allow cross-connection to
the other subsystem on the same train supports a TS 3.8.4 allowed outage time
extension to 30 days as measured against the risk acceptance guidelines of
References 7.9 and 7.10.

30 of 39



PRA Summary:

The PRA results compare favorably against Regulatory Guides 1.174 and 1.177 in
large part because a qualified alternate source of power is aligned prior to
removing a battery. When aligned to the alternate power source, each DC bus
remains energized with a highly reliable source. If a battery is removed from
service without the alternate power source aligned, the associated sub-channel
reliability is reduced. This is outside the scope of the PRA for this PCN since
shutdown is required if the alternate power source is not aligned in 2 hours. The
action to initiate shutdown in 2 hours is the same as the current TS where the
allowed outage time is 2 hours when a battery is removed from service.

5.0 REGULATORY SAFETY ANALYSIS

The proposed change to Technical Specification (TS) 3.8.4, "DC Sources -
Operating," would extend the Completion Time (CT) for an inoperable Direct
Current (DC) subsystem, exclusive of the battery charger which has its own
Limiting Condition for Operation (LCO), by adding required actions to allow manual
cross-connect of distribution subsystems A and C or B and D for a period of 30
days during Modes 1-4. These changes will be allowed provided the following
conditions are met:

1. The inoperable subsystem can be cross-connected within 2 hours.
2. Required battery chargers are operable.
3. Batteries are sized and tested to accommodate the combined connected

loads.

The regulatory basis for TS 3.8.4 is to assure, as required by 1 OCFR50, Appendix
A, General Design Criterion (GDC) 17, the DC electrical power system will provide
sufficient independence, redundancy, and testability to perform its safety
functions, assuming a single failure. This ensures the DC system is capable of
supporting systems critical to precluding or mitigating the release of fission product
radioactivity.

The purpose of the LCO is to minimize the impact of loss of a DC safety train on
the required Engineered Safety Feature (ESF) equipment needed to ensure that:

1. Acceptable fuel design limits and reactor coolant pressure boundary limits are
not exceeded as a result of Anticipated Operational Occurrences (AOOs) or
abnormal transients; and

2. Adequate core cooling is provided, and containment integrity and other vital
functions are maintained in the event of a postulated Design Basis Accident
(DBA).
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Complying with the LCO assures that the assumptions reflected in the analysis for
DBAs as documented in San Onofre Nuclear Generating Station (SONGS) 2 and
3 Updated Final Safety Analysis Report (UFSAR) Chapter 15, Accident Analysis
are met.

The proposed change will extend the CT for inoperable DC subsystems to allow
for effective assessment of corrective actions during Modes 1-4 by cross-
connecting DC subsystems A and C or subsystems B and D. Use of the cross-
connect option of the DC subsystems will be allowed provided all required battery
chargers are operable and required batteries have met the service, performance,
or modified performance test profiles.

The capability of the DC subsystems to be effectively cross-connected in a safe
and timely manner is contingent upon the completion of the design changes
discussed above. Effective switching with the appropriate administrative and
mechanical restrictions/interlocks designed into the existing system configurations
will assure system perturbations are held to a minimum.

The proposed changes to existing Surveillance Requirements (SRs) 3.8.4.7 and
3.8.4.8 are to eliminate the service profile test and performance tests in their
entirety after new batteries are installed. The modified performance discharge test
would combine aspects of the service test and performance test into one test
profile. The modified performance discharge test would assure the batteries would
be capable of meeting the design bases duty cycles.

The revised calculations, Probabilistic Risk Assessment (PRA), proposed
surveillance testing, and safety analysis indicate the basis for the Technical
Specification requirements will be met during the extended period in which a DC
subsystem is found inoperable and during the period DC distribution buses
subsystems A and C or B and D are cross-connected.

EVALUATION

Battery and Charger Sizing

The results of the sizing calculation to support this amendment request indicate
the larger capacity 1800 amp-hour rated battery will meet the design bases load
requirements when supplying cross-connected DC subsystems.

The new 400A swing chargers and existing 300A chargers are adequate to
support the design bases load requirements for various operating scenarios. In all
cross-connect scenarios the required charger(s) can supply the buses' steady
state loads and recharge the battery from a design minimum state within 24 hours.
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Protection (Breakers, Fuses, Switches)

The results of circuit protection and coordination analysis to support the design
change indicate that the larger capacity battery will require
improvements/upgrades in the protective devices and distribution panels provided
in the DC subsystems. Upgrades in breakers to accommodate increased short
circuit currents and setpoint changes for improved coordination will be
implemented prior to installation of larger capacity batteries and prior to
implementation of the DC distribution system cross-connect capability. With the
upgrade implemented, DC cables and distribution equipment will provide adequate
protection to support the proposed changes.

During cross connecting of subsystem buses A and C or B and D, two batteries
will be paralleled for a short duration. An electrical fault during that duration could
exceed the interrupting duties of the protective devices. This is an accepted
practice during transfer of power sources and is considered to be an acceptable
minimal risk. Failure of the cross-tied DC buses and/or associated battery(ies) is
bounded by the failure of a 4kV bus (an entire train) which is evaluated in UFSAR
Table 8.3-8, "FMEA U2 Class 1 E AC and DC power systems."

Separation requirements (Regulatory Guide (RG) 1.75, "Physical Independence of
Electric Systems")

The new design complies with the separation requirements of IEEE 384 and RG
1.75 as follows:

1. The replacement batteries will be installed at the same location as the
existing batteries located in dedicated battery rooms, thus maintaining the
original separation and isolation requirements.

2. Swing battery chargers will be installed in separate distribution rooms.
Swing battery chargers have dedicated output circuit breakers located in
separate compartments. The output circuit breakers are mechanically
interlocked to restrict swing battery charger alignment to only one subsystem
at a time. A redundant circuit breaker, external to the swing battery charger,
is installed for isolation of each battery from the swing battery charger.

3. The swing charger itself is a qualified isolation device.

5.1 No Significant Hazards Consideration

The Commission has provided standards for determining whether a significant
hazards consideration exists as stated in 1OCFR50.92(c). A proposed
amendment to an operating license for a facility involves no significant hazards
consideration if operation of the facility in accordance with a proposed amendment
would not: (1) Involve a significant increase in the probability or consequences of
an accident previously evaluated; or (2) Create the possibility of a new or different
kind of accident from any accident previously evaluated; or (3) Involve a significant
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reduction in a margin of safety. A discussion of these standards as they relate to
this amendment request follows:

i. Will operation of the facility in accordance with this proposed change involve
a significant increase in the probability or consequences of an accident
previously evaluated?

Response: No

The proposed changes to Technical Specifications (TS) 3.8.4 and 3.8.6
would allow extension of the Completion Time (CT) for inoperable Direct
Current (DC) distribution subsystems to manually cross-connect DC
distribution buses of the same safety train of the operating unit for a period
of 30 days. Currently the CT only allows for 2 hours to ascertain the source
of the problem before a controlled shutdown is initiated. Loss of a DC
subsystem is not an initiator of an event. However, complete loss of a Train
A (subsystems A and C) or Train B (subsystems B and D) DC system would
initiate a plant transient/plant trip.

Operation of a DC Train in cross-connected configuration does not affect the
quality of DC control and motive power to any system. Therefore, allowing
the cross-connect of DC distribution systems does not significantly increase
the probability of an accident previously evaluated in Chapter 15 of the
Updated Final Safety Analysis Report (UFSAR).

The above conclusion is supported by Probabilistic Risk Assessment (PRA)
evaluation which encompasses all accidents, including UFSAR Chapter 15.

The Frequency for Surveillance Requirements in TS 3.8.4.3 is changed from
24 months to 30 months. San Onofre Nuclear Generating Station (SONGS)
experience has indicated that there have been no battery failures using the
24-month test frequency for battery service tests, and extending the interval
to 30 months is not expected to affect SONGS' capability to detect battery
health and capacity. Also, the routine test frequency of 30 months will better
dove-tail with the scheduling of the more rigorous 60-month interval battery
performance of modified performance discharge tests.

Enhancements from TSTF-360, Rev. 1 and IEEE 450 have been
incorporated into Limiting Conditions for Operation (LCOs) 3.8.4, 3.8.5, and
3.8.6. These changes do not impact the probability or consequences of an
accident previously evaluated.

Further changes are made of an editorial nature or provide clarification only.
For example, discussions regarding electrical 'Trains' and 'Subsystems' will
be in more conventional terminology. LCOs affected by editorial changes
include 3.8.1, 3.8.4, 3.8.5, 3.8.6, 3.8.7, and 3.8.9.
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The changes being proposed in the TS do not affect assumptions contained
in other safety analyses or the physical design of the plant, nor do they affect
other Technical Specifications that preserve safety analysis assumptions.

Therefore, operation of the facility in accordance with the proposed
amendment would not involve a significant increase in the probability or
consequences of an accident previously analyzed.

ii. Will operation of the facility in accordance with this proposed change create
the possibility of new or different kind of accident from any accident
previously evaluated?

Response: No.

The proposed change modifies surveillances and LCOs for batteries and
chargers to meet the requirements of IEEE 450-2002 whose intent is to
maintain the same equipment capability as previously assumed in our
commitment to IEEE 450-1980.

The proposed change will allow the cross-tie of DC subsystems and allow
extension of the CT for an inoperable subsystem to 30 days. Failure of the
cross-tied DC buses and/or associated battery(ies) is bounded by existing
evaluations for the failure of an entire electrical train.

Swing battery chargers are added to increase the overall DC system
reliability. Administrative and mechanical controls will be in place to ensure
the design and operation of the DC systems continue to meet the UFSAR
design basis.

LCOs 3.8.1, 3.8.4, 3.8.5, 3.8.6, 3.8.7, and 3.8.9 revisions are editorial
clarifications and do not affect plant design.

Therefore, operation of the facility in accordance with this proposed change
will not create the possibility of new or different kind of accident from any
accident previously evaluated.

iii. Will operation of the facility in accordance with this proposed change involve

a significant reduction in a margin of safety?

Response: No.

Changes in accordance with IEEE 450 and TSTF-360, Rev. 1 maintain the
same level of equipment performance stated in the UFSAR and the current
Technical Specifications.
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Swing battery chargers are added to increase the overall DC system
reliability. Administrative and mechanical controls will be in place to ensure
the design and operation of the DC systems continue to meet the UFSAR
design basis.

The addition of the DC cross-tie capability proposed for LCO 3.8.4 has been
evaluated, as described previously, using PRA and determined to be of
acceptable risk as long as the duration while cross-tied is limited to 30 days.
An LCO has been included as part of this proposed change to ensure that
plant operation, with DC buses cross-tied, will not exceed 30 days.

All remaining changes are editorial.

Therefore, operation of the facility in accordance with the proposed
amendment would not involve a significant reduction in a margin of safety.

Summary

Based on the above discussion, Southern California Edison (SCE) has concluded
that: (1) that the proposed amendment request does not constitute a significant
hazards consideration as defined by 10 CFR 50.92 and (2) there is reasonable
assurance that the health and safety of the public will not be endangered by the
proposed change.

5.2 Applicable Regulatory Requirements/Criteria

NUREG-0800, "Standard Review Plan," Section 8.3.2, "DC Power Systems
(Onsite)," describes the acceptance criteria and determines if the DC onsite power
system satisfies the requirements of General Design Criteria (GDC) 2, 4, 5, 17, 18,
and 50 and will perform its intended functions during all plant operating, accident,
and station blackout conditions. A discussion of continued compliance with the
requirements is discussed in the following paragraphs.

U.S. NRC Regulatory Guide 1.75, "Physical Independence of Electric Systems,"
describes a method acceptable to the NRC staff of complying with IEEE 279-1971,
"Criteria for Protection Systems for Nuclear Power Generating Stations," and
Criteria 3, 17, and 21 of Appendix A to 10 CFR 50, with respect to the physical
independence of the circuits and electric equipment comprising or associated with
the Class 1 E power system, the protection system, systems actuated or controlled
by the protection system, and auxiliary or supporting systems that must be
operable for the protection system. The new system configurations allowed by the
proposed TS changes will continue to meet the physical independence
requirements of these systems.

U.S. NRC Regulatory Guide 1.93 "Availability of Electric Power Sources" describes
operating procedures and restrictions acceptable to the Regulatory staff which should
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be implemented if the available electric power sources are less than the LCO. The
new system configurations allowed by the proposed changes will continue to meet the
availability requirements of the system.

10 CFR 50, Appendix A, General Design Criteria:

Compliance with GDC 2 requires that nuclear power plant structures, systems, and
components important to safety be designed to withstand the effects of natural
phenomena such as earthquake, tornado, hurricane, flood, tsunami, or seiche
without loss of capability to perform their intended safety functions. Therefore, the
DC power system and its components must normally be located in Seismic
Category I structures
that provide protection from the effects of tornadoes, tornado missiles, and floods.
The new system configurations allowed by the proposed TS changes will continue
to meet the requirements of GDC 2.

Compliance with GDC 4 requires that structures, systems, and components
important to safety (a) be designed to accommodate the effects of, and be
compatible with, the environmental conditions associated with normal operations,
maintenance, testing, and postulated accidents and (b) be appropriately protected
against dynamic effects that result from equipment failures, including missiles.
The new system configurations allowed by the proposed TS changes will continue
to meet the requirements of GDC 4.

Compliance with GDC 5 requires that structures, systems, and components
important to safety shall not be shared among nuclear power units, unless it can
be shown that such sharing will not significantly impair their ability to perform their
safety functions, including, in the event of an accident in one unit, an orderly
shutdown and cooldown of the remaining units. The new system configuration
allowed by the proposed TS changes will continue to meet the requirements of
GDC 5. The new swing chargers will have the capability of being powered from
either of the two operating SONGS units through train separated motor control
centers (MCCs) common to both units. These MCCs can receive power from the
associated safety trains of both units. Use of the above options to power common
MCCs will continue to adhere to existing procedures with appropriate updates to
ensure reliability of the DC systems.

Compliance with GDC 17 requires that onsite and offsite electrical power be
provided to facilitate the functioning of structures, systems, and components
important to safety. Each electric power system, assuming the other system is not
functioning, must provide sufficient capacity and capability to ensure that specified
acceptable fuel design limits and the design conditions of the reactor coolant
pressure boundary are not exceeded as a result of anticipated operational
occurrences and that the core is cooled and containment integrity and other vital
functions are maintained in the event of postulated accidents. In addition, these
onsite power supplies and onsite electrical distribution systems have sufficient
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independence, redundancy, and testability to perform their safety functions
assuming a single failure. The proposed changes to the TS do not alter the basic
alignment and operation of the existing Class 1E 4kV, 480V, and 120VAC systems
nor the 125VDC systems.

Compliance with GDC 18 requires that electric power systems important to safety
be designed to permit appropriate periodic inspection and testing of key areas and
features to assess their continuity and the condition of their components. The
proposed changes to the TS continue to allow the flexibility and testability of the
systems both during power and shutdown operations in order to meet the
requirements of GDC 18.

Compliance with GDC 50 requires that the reactor containment structure, including
access openings, penetrations, and containment heat removal systems, be
designed so that the containment structure and its internal compartments can
accommodate, without
exceeding the design leakage rate and with sufficient margin, the calculated
pressure and temperature conditions resulting from any Loss of Coolant Accident
(LOCA). The proposed changes to the TS continue to ensure systems and
components required to support safety systems during a LOCA will be available.

Compliance with 10 CFR 50.63 requires that each light-water-cooled nuclear
power plant be able to withstand and recover from a station blackout of specified
duration. As required by 10 CFR 50.63, electrical systems must be of sufficient
capacity and capability to ensure that the core is cooled and that appropriate
containment integrity is maintained in the event of a station blackout. The capacity
of the DC sources required for station blackout must therefore be verified to be
adequate with respect to the worst-case station blackout load profile and specified
duration. DC system and battery sizing analysis to support the proposed TS
changes ensure the batteries are designed and tested to meet station blackout
load profile requirements under all postulated operating conditions.

EVALUATION CONCLUSIONS

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

Southern California Edison (SCE) has determined that the proposed amendment
involves no changes in the amount or type of effluent that may be released offsite,
and results in no increase in individual or cumulative occupational radiation
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exposure. As described above, the proposed TS amendment involves no
significant hazards consideration and, as such, meets the eligibility criteria for
categorical exclusion set forth in 10 CFR 51.22(c)(9).
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AC Sources- Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.

F.2 Be in MODE 5. 36 hours

G. Three or more required G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES----------------
1. Buses 3A04 and 3D1 are required when

unit crosstie breaker 3A0416 is used
to provide a source of AC power.

2. Buses 3A06 and 3D2 are required when
unit crosstie breaker 3A0603 is used
to provide a source of AC power.

Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.

(continued)
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DC Sources-Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery or A.1 Restore DC electrical 2 hours
associated control power subsystem to
equipment or cabling OPERABLE status.
inoperable.

B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

C. One required battery C.1 Verify battery cell 1 hour
charger or associated parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A limits.

Once per
8.hours
thereafter

(continued)
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DC Sources- Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition C
not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is _ 129 V 7 days
on float charge.

SR 3.8.4.2 Verify no visible corrosion at terminals 92 days

and connectors.

OR

Verify connection resistance is
_ 150xl0- 6 ohm for inter-cell connections,
_ 150xlO-6 ohm for inter-rack connections,
_ 150x10 6 ohm for inter-tier connections,
and _• 150x10 5- ohm for terminal connections.

SR 3.8.4.3 Verify cells, cell plates, and battery 24 months
racks show no visual indication of physical
damage or abnormal deterioration.

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Remove visible terminal corrosion, verify 24 months
cell to cell and terminal connections are
clean and tight, and are coated with
anti-corrosion material.

SR 3.8.4.5 Verify connection resistance is 24 months
150x10-6 ohm for inter-cell connections,
150xI0"6 ohm for inter-rack connections,
150x10-6 ohm for inter-tier connections,

and • 150x10-6 ohm for terminal connections.

SR 3.8.4.6 --------------------NOTE-----------------
Credit may be taken for unplanned events
that satisfy this SR.

Verify each battery charger supplies 24 months
Ž 300 amps at Ž 129 V for Ž 12 hours.

SR 3.8.4.7 -------------------NOTES-----------------
1. SR 3.8.4.8 may be performed in lieu of

SR 3.8.4.7 once per 48 months.

2. This Surveillance shall not be
performed in MODE 1,2,3, or 4.

3. Credit may be taken for unplanned
events that satisfy this SR.

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

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8 -----------------NOTES----------------

1. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

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

60 months

AND

----- NOTE ------
Only applicable
when battery
shows
degradation or
has reached 85%
of the expected
life

12 months

SAN ONOFRE--UNIT 2 3.8-26 Amendment No. 127



DC Sources- Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support
the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems-Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery or A.1 Declare affected Immediately
associated control required feature(s)
equipment or cabling inoperable.
inoperable.

OR
A.2.1 Suspend CORE Immediately

ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Suspend operations Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

AND
(continued)

SAN ONOFRE--UNIT 2 3.8-27 Amendment No. +247-,175



DC Sources- Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

B. One required battery B.1 Verify battery cell I hour
charger or associted parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A limits.

Once per
8 hours
thereafter

C. Required Action and C.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition B
not met.
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DC Sources-Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.6, SR 3.8.4.7, and
SR 3.8.4.8.

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

SRs
SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6

APPLICABILITY:

Battery cell parameters for the Train A, Train B, Train C,
and Train D batteries shall be within the Category A and B
limits of Table 3.8.6-1.

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries A.1 Verify pilot cells I hour
with one or more electrolyte level and
battery cell float voltage meet
parameters not within Table 3.8.6-1
limits. Category C values.

AND

A.2 Verify battery cell 24 hours
parameters meet
Table 3.8.6-1
Category C values.

AND

A.3 Restore battery cell 31 days
parameters to
Category A and B
limits of
Table 3.8.6-1.

(continued)
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

OR

One or more batteries
with average
electrolyte
temperature of the
representative cells
< 60'F.

OR

One or more batteries
with one or more
battery cell
parameters not within
Category C values.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet 7 days
Table 3.8.6-1 Category A limits.

(continued)
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Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verify battery cell parameters meet 92 days
Table 3.8.6-1 Category B limits.

AND

Once within
7 days after
battery
discharge
< 110 V

AND

Once within
7 days after
battery
overcharge
> 150 V

SR 3.8.6.3 Verify average electrolyte temperature of 92 days
representative cells is > 60'F.
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Battery Cell Parameters
3.8.6

Table 3.8.6-1 (page I of 1)
Battery Surveillance Requirements

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

DESIGNATED PILOT LIMITS FOR EACH FOR EACH
PARAMETER CELL CONNECTED CELL CONNECTED CELL

Electrolyte Level > Minimum level > Minimum level Above top of
indication mark, indication mark, plates, and not
and < ¼ inch and _< ¼ inch overflowing
above maximum above maximum
level Indication level indication
markta) markta)

Float Voltage Ž 2.13 V _ 2.13 V > 2.07 V

Specific _> 1.200 Ž_ 1.195 Not more than
Gravity~b)(c) 0.020 below the

AND average of all
connected cells

Average of all
connected cells AND

1.205
Average of all
connected cells
> . 195

(a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not required, however, when battery charging is < 2 amps when on float
charge.

(c) Specific gravity measurement may be substituted with the stabilized
battery charging or float current for determining the state of charge of
the designated pilot cell. This is acceptable only during a maximum of
7 days following a battery charge.

SAN ONOFRE--UNIT 2 3.8-33 Amendment No. 127



Inverters - Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters-Operating

LCO 3.8.7

APPLICABILITY:

The required Train A, Train B, Train C, and Train D
inverters shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

- ------------ NOTE----------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.

A. One required inverter A.1 Power AC vital bus 2 hours
inoperable, from its Class 1E

constant voltage
source transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 2 3.8-34 Amendment No. 127



Inverters - Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 days
alignment to required AC vital buses.
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Distribution Systems -Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9

APPLICABILITY:

Train A and Train B AC; Trains A, B, C, and D DC; and Trains
A, B, C, and D AC vital bus electrical power distribution
subsystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.1. Restore AC vital bus 2 hours
bus inoperable, subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable, status.

16 hours from
discovery of
failure to meet
LCO

(conti nued)
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Distribution Systems -Operating

3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
1OCFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for
recommended Type A testing may be extended by up to 15 months.
This option should be used only in cases where refueling
schedules have been changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C
testing may be extended by up to 25 percent of the test
interval, not to exceed 15 months.

The provisions of Surveillance Requirement 3.0.3 are applicable to
the Containment Leakage Rate Testing Program.

(continued)
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and
Associated Completion F.1 Be in MODE 3. 6 hours
Time of Condition A,
B, C, D, or E not met. AND

F.2 Be in MODE 5. 36 hours

G. Three or more required G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES----------------
1. Buses 2A04 and 2D1 are required when

unit crosstie breaker 2A0417 is used
to provide a source of AC power.

2. Buses 2A06 and 2D2 are required when
unit crosstie breaker 2A0619 is used
to provide a source of AC power.

Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.

(continued)
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DC Sources-Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery or A.1 Restore DC electrical 2 hours
associated control power subsystem to
equipment or cabling OPERABLE status.
inoperable.

B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

C. One required battery C.1 Verify battery cell 1 hour
charger or associated parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A limits.

Once per
8 hours
thereafter

(continued)
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DC Sources-Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition C
not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is Ž 129 V 7 days
on float charge.

SR 3.8.4.2 Verify no visible corrosion at terminals 92 days

and connectors.

OR

Verify connection resistance is
150xlO-1 ohm for inter-cell connections,
150xlO-6 ohm for inter-rack connections,
150x10-6 ohm for inter-tier connections,

and • 150xi0-6 ohm for terminal connections.

SR 3.8.4.3 Verify cells, cell plates, and battery 24 months
racks show no visual indication of physical
damage or abnormal deterioration.

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Remove visible terminal corrosion, verify 24 months
cell to cell and terminal connections are
clean and tight, and are coated with
anti-corrosion material.

SR 3.8.4.5 Verify connection resistance is 24 months
; 150x10O6 ohm for inter-cell connections,
i 150xI0-6 ohm for inter-rack connections,
: 150x1O-6 ohm for inter-tier connections,
and • 150x10 6 ohm for terminal connections.

SR 3.8.4.6 --------------------NOTE----------------
Credit may be taken for unplanned events
that satisfy this SR.

Verify each battery charger supplies 24 months
2 300 amps at Ž 129 V for Ž 12 hours.

SR 3.8.4.7 ------------------- NOTES-----------------
1. SR 3.8.4.8 may be performed in lieu of

SR 3.8.4.7 once per 48 months.

2. This Surveillance shall not be
performed in MODE 1,2,3, or 4.

3. Credit may be taken for unplanned
events that satisfy this SR.

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

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8 ------------------NOTES----------------

1. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

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

60 months

AND

----- NOTE ------
Only applicable
when battery
shows
degradation or
has reached 85%
of the expected
life

12 months

SAN ONOFRE--UNIT 3 3.8-26 Amendment No. 116



DC Sources - Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5

APPLICABILITY:

DC electrical power subsystem shall be OPERABLE to support
the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems-Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery or A.1 Declare affected Immediately
associated control required feature(s)
equipment or cabling inoperable.
inoperable.

OR
A.2.1 Suspend CORE Immediately

ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Suspend operations Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

AND
(continued)
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DC Sources- Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

B. One required battery B.1 Verify battery cell 1 hour
charger or associted parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A limits.

Once per
8 hours
thereafter

C. Required Action and C.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition B
not met.
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DC Sources-Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------ NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.6, SR 3.8.4.7, and
SR 3.8.4.8.

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

SRs
SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6

APPLICABILITY:

Battery cell parameters for the Train A, Train B, Train C,
and Train D batteries shall be within the Category A and B
limits of Table 3.8.6-1.

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries A.1 Verify pilot cells 1 hour
with one or more electrolyte level and
battery cell float voltage meet
parameters not within Table 3.8.6-1
limits. Category C values.

AND

A.2 Verify battery cell 24 hours
parameters meet
Table 3.8.6-1
Category C values.

AND

A.3 Restore battery cell 31 days
parameters to
Category A and B
limits of
Table 3.8.6-1.

(continued)
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

OR

One or more batteries
with average
electrolyte
temperature of the
representative cells
< 60 0 F.

OR

One or more batteries
with one or more
battery cell
parameters not within
Category C values.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet 7 days
Table 3.8.6-1 Category A limits.

(continued)
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Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verify battery cell parameters meet
Table 3.8.6-1 Category B limits.

92 days

AND

Once within
7 days after
battery
discharge
< 110 V

AND

Once within
7 days after
battery
overcharge
> 150 V

SR 3.8.6.3 Verify average electrolyte temperature of 92 days
representative cells is > 600F.
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Battery Cell Parameters
3.8.6

Table 3.8.6-1 (page I of 1)
Battery Surveillance Requirements

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

DESIGNATED PILOT LIMITS FOR EACH FOR EACH
PARAMETER CELL CONNECTED CELL CONNECTED CELL

Electrolyte Level > Minimum level > Minimum level Above top of
indication mark, indication mark, plates, and not
and • ¼ inch and • ¼ inch overflowing
above maximum above maximum
level indication level indication
marktaj markta

Float Voltage Ž 2.13 V Ž 2.13 V > 2.07 V

Specifi Ž 1.200 Ž 1.195 Not more than
Gravityb)(c) 0.020 below the

AND average of all
connected cells

Average of all
connected cells AND

1.205
Average of all
connected cells

1.195

(a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not required, however, when battery charging is < 2 amps when on float
charge.

(c) Specific gravity measurement may be substituted with the stabilized
battery charging or float current for determining the state of charge of
the designated pilot cell. This is acceptable only during a maximum of
7 days following a battery charge.
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Inverters - Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters-Operating

LCO 3.8.7

APPLICABILITY:

The required Train A, Train B, Train C, and Train D
inverters shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

- ------------ NOTE----------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.

A. One required inverter A.1 Power AC vital bus 2 hours
inoperable, from its Class 1E

constant voltage
source transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours
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Inverters -Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 days
alignment to required AC vital buses.
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Distribution Systems -Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9

APPLICABILITY:

Train A and Train B AC; Trains A, B, C, and D DC; and Trains
A, B, C, and D AC vital bus electrical power distribution
subsystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable, subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable, status.

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems-Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
IOCFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for
recommended Type A testing may be extended by up to 15 months.
This option should be used only in cases where refueling
schedules have been changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C
testing may be extended by up to 25 percent of the test
interval, not to exceed 15 months.

The provisions of Surveillance Requirement 3.0.3 are applicable to
the Containment Leakage Rate Testing Program.

(continued)
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AC Sources--Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.

F.2 Be in MODE 5. 36 hours

G. Three or more required G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES----------------
1. Busws" 3AO4d,,d 3bt is -r-required when

unit crosstie breaker 3A0416 is used
to provide a source of AC power.

2. Bus= 3AO6d,,d 3D2 is -r-required when
unit crosstie breaker 3A0603 is used
to provide a source of AC power.

Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.

(continued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources--Operating

LCO 3.8.4

APPLICABILITY:

The Train A andT, Train B, Tidi,, e, a,,d Tfi,, D DC electrical
power subsystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on one train greater than or equal
inoperable, to the minimum

established float
voltage.

AND

A.2 Verify battery float Once per 12
current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.

(continued)
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C-A. One DC electrical CA.1 Restore DC electrical 2 hours
power subsystem power subsystem to
baLLtry ur OPERABLE status.
a•,cuiated LulLrul
equipmentL ui cablb ny OR
inoperable for
reasons other than C.2 Cross connect with same 2 hours
Condition A. train DC subsystem.**

D. DC Subsystem Buses D.1 Restore DC Subsystem Buses 30 days
cross connected.** to non-cross-connected

configuration.

Et. Required Action and Et.1 Be in MODE 3. 6 hours
Associated
Completion Time of
Condition C or D not
met.

Ef.2 Be in MODE 5. 36 hours

C. 01M required baLLery C.I Vr i fy baLLtey cell
Lt1dF Yt- U pal dillietel s rIneL
da:uciaLed Lu1iLru1 Table 3.8.6-t CaLeyuyT A7

-qlU i iPnerL ur Ldbl iy l ini.ts.
i nuper: abl e.

8 louu s
ftiut2rtdrtf

D. Refquired ALLiull anid D.1 Delrre a:suciaeLd bdtLLery fInindiattly
a:uuciaLed i iuptr dble.
CumpleaLiu, Tni,, uF
CundiLiun C nuL meL.

(culti u[rdt

Requires a battery with a rated capacity of greater than or equal
to 1800 amp-hours.

** Note:
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater
than or equal to the minimum established 7 days
float voltage _- 129 V uii fludL Uliarlu.

SR 3.8.4.2 Vmify ,,u visible LU,,U.iU, aL Ld,,iials 92 udyi

arid LU,,,,eLu, t .

ver i fy connrect ion I e s i sLa I ILe Ti
- 15t 1tO- ul,1,, fur i,,tt,-Lcell Lu,,,,1 L Liu,,S,
_-!L ul,,,, Fur i,,ettl,-, aLk Luiulle Liu,,7,

5 15t x0 t u1,,,, fu, i ,itl, -tit LU,,,,VL tL iu,,
_T~d--_, t50tie6 ulA,, teru Lf ,,,,i ,a1  LU,,,,rL Liu,,•.

SR 3.8.4.3 Ve, iFy cell , Lb ]] plaLVt , aiid battery ?4 ,,,u,,I,•
SaLLk •huw nu visual indiLat•oun uf physical
dd,,,aye u1 b,,uhall detei iudtiu,.

(continued)
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 ReimiUve visible Le irite idi currusiuli, veri.,fy 24 iiunaIIt!Is
1ell Lu tell dlld Lterl i lild LUIIIIL Li uII drrl

Lledli dnd LiyliL, dad dft cudLaed wiLhi
dHILi-LUI I U i ll HidLerid! .

SR 3.8.4.5 Ve *i fy tUiecLiu I t! i LdlIlL iV 24 IIIUIIh-1

4- 5 - u1iii fur i ru Ler-cud I curIIIectLiuII,
5W1xiO 1 ul u Fru initLer -Li r LUIIIIetL Ur ',

and-' u11iii ur U Le t iilid] LU1IrreLt iuri1 .

SR 3.8.4.2 -------------------- NOTE----------------
CrI diL IIId, be Ldkt:i Fur ulpidrllled events
LlidL 3dLi3fy Llhi3 SR.

Verify each battery charger supplies 24 months
> rated t amps at _Ž the minimum
established float voltage t2" for
Ž_ 8t2 hours.

SR 3.8.4.3t ------------------- NOTES----------------
1. The modified performance discharge

test in SR 3.8."-86.6 may be performed
in lieu of SR 3.8.4. 3 unLU IPur

2. The battery performance discharge test
in SR 3.8.6.6 may be performed in lieu
of SR 3.8.4.3 once per 48 months.

2. Tilit, Sur veiU l ltl5e , 1ill niut be
per Furiiined ini MODE 1,2,3, u, 4.

3. Cr ed i L liddy be LtdkeU Fur uripl dillled
tv 1riLt LIIdL t b Litfy Lliib SR.

Verify battery capacity is adequate to 30 2# months
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test.

(continued)
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

r.I"VL¶cj R J .U . It. U -lU I L-O

I. IlS 3 UIVtI I Id IU lId I I, II u 4.

ptr i u iiied i n MODE t1, 2, 3, u, 4.

L * I 1-U I L IIIdy UtC LdCtll I U! Ulp I t ilIIeU

tv Li 5 Ll id L )dL I Sly LIII JK.

Ver ify baLLdry Ldp,.L y is • 80t uO fLtl
1idlilu Fd,.Lur ' I aL illy Wlltlr ý,ubjeLLed Lu d

PeJT UrIII dlILe UI (_ I I y d LetL.

-... OTE-----.
60] app] Udtil

Oflly dP~l tab!le

wllile btLLr.

deg, adaLiUli UI
hlas cached 85t
uf tIhe expecLed

12iiiuiiLlis
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DC Sources--Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources--Shutdown

LCO 3.8.5

APPLICABILITY:

The DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems--Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable, greater than or equal

to the minimum
established float
voltage.

AND

A.2 Verify battery float Once per 12
current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION I COMPLETION TIME

AC. One or more required
batLLey ur asuciaLed
curiLiul equipmenL ur
Uatb! iTgDC electrical
power subsystem(s)
inoperable for reasons
other than Condition
A.

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

OR

AC.2.1 Suspend CORE
ALTERATIONS.

AND

AC.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

AC.2.3 Suspend operations
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

AND

AC.2.4 Initiate action to
restore required DC
electrical power
subsystem~s) to
OPERABLE status.

Immediately

Immediately

Immediately

Immediately

Immediately

t,7011tinued) I
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Onm• equiied baLLtly B.1 VelriFy batLely Lll t rc
clry•ry ur ad uL iLed parI ai,,! tv rIs L
Lu,,Liul equip,,enL ur Table 3.8.6-1 ___

cab] iy i,,upm able. C L eyury A 1 iIni L .
Oneper

8 Ituu, s

thew ea te-r

e. Repuiried ALL oll anid e t beci lae abbu i a~e i inie a tety
•auLiaLed Cuiple•iLi baLL ery i,,upi, eable.

Time uF Cu,,diLiu, B
,,ul i L. ___
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DC Sources--Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.2fr, and SR 3.8.4.31-t-,
aid SR 3.8.4.8.

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

SRs
SR 3.8.4.1, SR 3.8.4.# SR 3.8.4.3t
SR 3.8.4.t SR 3.8.4. SR .8.4.8.
SR 3.8,4.3ý SR 3.8.4.2Z_, and

SAN ONOFRE--UNIT 2 3.8-29a Amendment No. t2t



Battery -E'l-Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery tci--Parameters

LCO 3.8.6 Battery -- t-lparameters for the Train Aand7 Train B, Tfrdin
e, and TFiin D batteries shall be within limits. tt'T
L,CdLtYU IY M dIIU D I IIIII L U1 IdUt ).0.)0- 1.

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. Onei ur inure baLL eri t A.I Ver i y PilouL Ltll
vv i tu11• I Ir 7 r7 velcti ulyte linve dud
battery Cull [ludL vol Ltdvy rIeL
PddI dili -er I WtL wi it!i' Tdble 3.8.6-1
]i.mIn - CdLcyoury C Values.

A.2 Veir y bdLLery Lell 24 louurr

Table 3.8.6-1
CaLegury C values.

AkD

A.3 Resuuit baLLry cLll 5t ddy

C•L•umy A did B
T bl•n i3.8.of
Table 3.8.6-1.

(continued)
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Battery e-ll-Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on one train with
float current > 2 AND
amps.

B.2 Restore battery float 12 hours
current to < 2 amps.

(continued)
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Battery -e-llParameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or two batteries ------------ NOTES----------
on one train with one 1. Required Actions C.1
or more cells with and C.2 are only
electrolyte level applicable if
less than minimum electrolyte level was
established design below the top of the
limits. plates.

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

C.1 Restore electrolyte 8 hours
level to above the top
of the plates.

AND

C.2 Verify no evidence of 12 hours
leakage.

AND

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

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

E. One or more batteries E.1 Restore battery 2 hours
in redundant trains parameters for
with battery batteries in one train
parameters not within to within limits.

limits.

(continued)
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Battery --l--Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Ft. Required Action and F_.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A.
B, C. D, or E not met.

OR

One or two mnT-=
batteries on one train
with one or more
battery cells with
float voltage < 2.07 V
and float current
> 2 amps. with lvmavrm
eleLLrulyLe

tempiier d touI e o f itheLepiJiiLuri u L~ll,

One ur inui t bcrLLteri
wit!] U eL ur- lul•-t

batterTy Ltl
tcir criiiL~ir [ ruL wi Llii i

CaLeyury C Vdltlu.

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

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

(continued)
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Battery Cel-lParameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

Verify each battery float current is 7 days
_• 2 amps. U]I iardunetf, sL ineL
Tdblt 3.8.6-1 CeLeyury A l iits.

SR 3.8.6.2 Ve ify baLLey Lell ipraIIesL rinctL92 days
Table 3.8.6-1 CeLayury B ihinitL.

7 days aft,
baytttm r

d i swicli gL-

5tt V

ý dys atter
battery

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

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

SR 3.8.6.4_3 Verify each battery pilot cell =v7ag 31-9ýy days
teltriulyLt temperature is greater than or

equal to minimum established design limits.
uf rf I t eI LdLiv I t ! ,tll: i: .1 60of-

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

(continued)
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Battery e-l-lParameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.6 Verify battery capacity is Ž 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test. 12 months when

the battery
shows
degradation or
has reached 85%
of the expected
life with
capacity < 100%
of the
manufacturer's
rating

AND

24 months when
the battery has
reached 85% of
the expected
life with
capacity > 100%
of the
manufacturer's
rating
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Battery C--ll-Parameters
3.8.6

I

IdUIC J.O.U1i kpaytf I UI i)

Bcittery Sul ve ilciri~u Requ i Ieiiierrts

CATEGORY A6 CATE-OR'rUl eCTE65RYC.

PARAMET LIMITS FOR EAC'f TELIITS FOR EBAH ALLOWABLE VALUEbESIGNATEb FiLOTa .............. f FOR EACHm

TE L CONNECTED CELL

El ec tLr uly Le Level - ri, iiu,,, level -- Miii ,u,, leuv1 l Abvve tup of
ilidiLcatiuln icIk ik, idi Lcitiunr idii k, pl Ldtes, and flut

dI Id 3 i itclh did 3 i-- clT uverfluw ilrg
abuve lu.iA ului cbuve lliA iui

Aee Ird~iir lee i idi diict i UIi

FiUdt Vult21 2.13 V 2.07 V

Spc•Lili G f , i 6"1 -) 1.2ttbt 1.15t9 Nult ilure I ldll
""-" 0.020 beluw the

LulII!L, ted el 1 s
fttlyt f-Ca11
LUIIIIC2L, ted cell 1 Aftf

i .205

Avrciyt u cill
LuniICL ted el 1 s

(d)It i• dcLcpLtdble fur thie •e•tiulyt e level tu teimpur il illy dici cbuve
thle speci f ed ,,,dc iiu,,, dui ily equal i ,ly Lil, Y, pr uv ided it is nut
uvef luw i my.

(b)Cu i i e••ted Fur el Lt ulytU teLper2f dtu I Iad level. Level cut reLtiou iu f ut
I .. r .Ied uw v i Witt(e I bi .tter I .Y LilI, ( 2 i, I , i I . .i d,] WO... IF U t Iu y ie . .

i.-' •1~ - yi uA I LY I I I u-u a I C~lI IIC:I 1 -iiu 3 U~ aU L L U YVI LI uII LU C ILU UQtL L K;IJ

ulatry tity Of I IUar LU I CIIL I UI UUL, tll IIIIIIly iiM 3LcaLCe U U IQId ye U i LiM

utes lylidLeu pi.Im[UL Le n . IlIlb Ib CILeLtpLdCUI ut UII n Uy u lIlJy ci IIIciAIIIlUII Ui I Ui/ U y
lul luwIfy ci. b tLLeIy L- c Idryt!.
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Inverters -Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7

APPLICABILITY:

The required Channel A, B, C, and D AC T~din A, Tridin B,
Tfiin,, C, and Tidi D inverters shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

- ------------ NOTE----------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.

A. One required inverter A.1 Power AC vital bus from 2 hours
inoperable, its Class IE constant

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours
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Inverters -Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 days
alignment to required AC vital buses.
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Distribution Systems--Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems--Operating

LCO 3.8.9

APPLICABILITY:

Train A and Train B ACjT Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus Tficti A, B, C, and D
DC,; dld Tfiili A, B, C, and b AC vial bus electrical power
distribution 7-hasystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable, subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable, status.

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems--Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01, "Industry
Guideline For Implementing Performance-Based Option Of 1OCFR 50,
Appendix J," as endorsed by Regulatory Guide 1.163. Specifically, NEI
94-01 has these provisions for test frequencies extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for recommended
Type A testing may be extended by up to 15 months. This option
should be used only in cases where refueling schedules have been
changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C testing
may be extended by up to 25 percent of the test interval, not to
exceed 15 months.

The provisions of Surveillance Requirement 3.0.3 are applicable to the

Containment Leakage Rate Testing Program.

5.5.2.16 Battery Monitorinq and Maintenance ProQram

This Program provides for restoration and maintenance, based on the
recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries For Stationary Applications," of the following:

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

b. Actions to verify that the remaining cells are above 2.07 V when
a battery cell or cells have been found less than 2.13 V, and

c. Actions to equalize and test battery cells that had been
discovered with electrolyte level below the too of the Dlates.
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AC Sources--Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.

F.2 Be in MODE 5. 36 hours

G. Three or more required G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES----------------
1. Bus=s 2A04 and 2D1 t•ris required when

unit crosstie breaker 2A0417 is used
to provide a source of AC power.

2. Bus= 2A06 and 2D2 irss required when
unit crosstie breaker 2A0619 is used
to provide a source of AC power.

Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.

(continued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources--Operating

LCO 3.8.4

APPLICABILITY:

The Train A__andT r i , f iC d,,d Ti,, D DC electrical
power subsystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on one train greater than or equal
inoperable, to the minimum

established float
voltage.

AND

A.2 Verify battery float Once per 12
current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.

(continued) I
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

CA. One DC electrical CA.1 Restore DC electrical 2 hours
power subsystem power subsystem to
bftttry ur OPERABLE status.
c1~uLidLed Lultr ul

4u i pine tL u, .d:bl i ny OR
inoperable for
reasons other than C.2 Cross connect with same 2 hours
Condition A. train DC subsystem.**

D_. DC Subsystem Buses D.1 Restore DC Subsystem Buses 30 days
cross connected.** to non-cross-connected

configuration.

Et. Required Action and Et.1 Be in MODE 3. 6 hours
Associated
Completion Time of AND
Condition C or D not
met. Eft.2Be in MODE 5. 36 hours

C. 0,, iIEquIId baLLery C.1 Ve i fy baLL ery Lcel t1Tur
ilTl,:t, UT urI • lleL , ,:nineeL Table

,:z:,d:uLi Led LuciLrul 3.8.6-i Cateyu y A 1 idiLs. Ait"
equ pnenL ut Ucbl nyi i:
iniuper able.

Line ea f el

bD. Requiried ALLcuti nad D.1 tJeLldrIte assouL .aLted bdtLL•e7, fInnrdid-ttly
a ,uidLted i niuer abl e.
CuiinJl,:eL u•n T ile uof
Cuenditniue niuL ,meL.

** Note: Requires a battery with a rated capacity of greater than or equal
to 1800 amp-hours.
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater
than or equal to the minimum established 7 days
float voltage _- 129 V u, Fluat Jl•iary.

SR 3.8.4.2 Ve ify nu visible cur ru iouai cl[ Leririliý 92 ddy
=rid LuiIiiCLLtui.

Vir i fy LUIIIIn LLIu I W •f s e i !, II

_-4•t1 XtO1 ulu11 Fur f liLer -U-tll LUIIIItLtLiurý,145GX$i-- uliir urui lLer -r dLk LUIIIret. Li urI:•

_<-t15x1O --• uliii Fu iii Ler- Li er-crrr LUIIIE LuI

a'nd t-5• tO' own ulr tu tur L11 ii rIIdl LUIIIIt Lti UI .

SR 3.8.4.3 Vei iy clllb, Lell PlaLte, dild baLLery 24 rn•unl
rdfkt hIouw nrU visual irrdiLdtiurr uF pirysiccl
damage ai abIuI hal deLtr iuraLiu,,.

(continued)
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Remuve v isbit L iIIi Ld IurIuiulI, vel fy 24 muniLths
cel 1 Lu to el anid Ltrliililld] LUiiiiLLi Ui drC
cldli dnd LiylIL, d•d d IU LudLed wi LII

ilt i -UU IrIuý,iu11 1IIdtlr id!l.

SR 3.8.4.5 Vei fy L tu iULiu i I ideLtf ii 24 muittrs15x0 uliii Fur iii Lei-el] LuuiiiiecLi ui•,
1450•i0 uliii Fru in Ler -r dk cu~iiiiecLi uii•,

54-71 AI ulii Fur ii Lr-te r - L u I I Iuiiuucit Li UiIs
' d--•'-t'tf'g" H ; Fur LeIcuLfid LUlilii.Liuii5 .

SR 3.8.4.2t --------------------- NOTE------------------
CrcdiL illdy be LdkVri fur uripldiiiaed tvtfiLL
LtidL d Lit LIdit SR.

Verify each battery charger supplies 24 months
Ž rated 5tt-amps at Ž the minimum
established float voltage-t2" for
Ž 8t- hours.

SR 3.8.4.3t ------------------- NOTES----------------
1. The modified performance discharge

test in SR 3.8."r86.6 may be performed
in lieu of SR 3.8.4. 3 u-rr-pm
48 iinUll!t7.

2. The battery performance discharge test
in SR 3.8.6.6 may be performed in lieu
of SR 3.8.4.3 once per 48 months.

2. Tli1i Sur villv iic tlidll iuL be
pmr furllned ill MiODE 1,2,3, ur 4.

3. Cr ed i L ilidy be Ltdkei Fru uripl drilied
eve tLb LIidL t LýF t i y L SR.

Verify battery capacity is adequate to 30 24n-months
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test.

(continued)
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8 NOTES--------------

1. T Ii:• Sur vI i 1rcll e,. blIdll uL be
per furnied in MODE t, 2, 3, ur 4.

2. Cr ed i L mlay be Ltakeln fu urip. anrlled
evenL LlhaL t s L it. fy L, i:, SR.

Vv, i .y baLten y cpac. iL i• _-s - 80t- of u Lth
rrrcl Iu I Lur ,' rI Li at weIl ,l I ubjeLced Lu d 60 ,llulltit
p r fur IldllLe di Icllr y• LeýtL.

it"~Onily app!~ icablt
when, bdLLET7

deyrdddL iu,, ur
Ihasi rt2cled 85%
uf LIte expeLLed
1-,,ft

--------------
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DC Sources--Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources--Shutdown

LCO 3.8.5

APPLICABILITY:

The DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems--Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable, greater than or equal

to the minimum
established float
voltage.

AND

A.2 Verify battery float Once per 12

current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION E REQUIRED ACTION COMPLETION TIME

#C. One or more required
UQ LLtIY UI QbUc IQ LrU

LUllLiul equipIeniL ur
cablit iDC electrical
power subsystem(s)
inoperable for reasons
other than Condition
A.

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

OR

-AC.2. 1 Suspend CORE
ALTERATIONS.

AND

AC.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

AC.2.3 Suspend operations
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

AND

AC.2.4 Initiate action to
restore required DC
electrical power
subsystemjs) to
OPERABLE status.

Immediately

Immediately

Immediately

Immediately

Immediately

truntinued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One ,equied bdLLery B.t Ver iFy baLLery LeII h
LIldr fye::r Ur d 5U~i Ld PIar aditLr ,, IetL
LuriLrul equipmentL ur Table 3.8.6-1 "t
Ldbl i,,y i,,uplr able. CaLe yurY A 1 i,,i Lt.

Once lPtr
8 luus
Lli•e-a [fLet

e. Requied AcLiuon anid C.I Declar d:t adý:.uciaLdf
a:)•ULc idted CuIpl Liu, b,:,.LL, Y i,,u l:rblE.
Thi ,:e uf Cu,,diLiu,, B
,,uLt meL.
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DC Sources--Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
i

SR 3.8.5.1 --------- --------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.2fr- and SR 3.8.4.31-T,
and SR 3.8.4.8.

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

In accordance
with applicable
SRs

SR 3.8.4.1. SR 3.8.4.4 SR 3.8.4.3t
3M 13.0.Lt.c

SK 3.8.4.5ý
13K 3.O.'-I.z 3K .. 40
SR 3.8.4.Zf7,an
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Battery t-ll-Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery t--li--Parameters

LCO 3.8.6 Battery cel-lparameters for the Train Aands- Train B, fTrii
e, dild Ti un b batteries shall be within limits.t1t
CaLe•u•y A and B I IIIIL uF Table 3.8.6-1.

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. One u, iure battLi in A.1 Vt IiFy pluL dl II t hTaW
wiLli uii0 uri=iiui- eleuLiulyLte level and
baLLtty cll FPludL vulLaye 1iiiL
PdduL1ittt, 5iuL w L il Tdble 3.8.6-1 CLyury, C

In~ Ver ify, b.~r el 4rr

Table 3.8.6-t C,,Leyuy C

A.3 ResLume bcrLLy cell 3t days
pr dalitte Lu Ca, Ledyur..y A
aiid B l imiLt uf
Tabie 3.8.6-1.

(continued)
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Battery e-ll-Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

A.3 Restore affected cell 24 hours
voltage Ž2.07 V.

B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on one train with
float current AND
> 2 amps.

B.2 Restore battery float 12 hours
current to _ 2 amps. I

(continued)
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Battery eetl-Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or two batteries ------------- NOTES----------
on one train with one 1. Required Actions C.1
or more cells with and C.2 are only
e]ectro]yte level applicable if
less than minimum electrolyte level was
established design below the top of the
limits. plates.

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

C.1 Restore electrolyte 8 hours
level to above the top
the of plates.

AND

C.2 Verify no evidence of 12 hours
leakage.

AND

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

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

E. One or more E.1 Restore battery 2 hours
batteries in parameters for
redundant trains batteries in one train
with battery to within limits.
parameters not
within limits.

(continued)
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Battery -tl-lParameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Ff. Required Action and Ft.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A_
B, C, D, or E not met.

OR

One or two m=
batteries on one train
with one or more
battery cells with
float voltage < 2.07 V
and float current
> 2 amps. witil vddVtdg
eli,..Lrhul~ytL,

Ltnip•ei• Lur e uf Ltil
• lre jrlLcL ve Lell•,

Ile ur I IurI t biLLer ,
OnLe l ulel ur iiu,, E

W i tI IU, II uL i LlTilf

CedLgufy C ve1luea.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

(continued)
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Battery eet--Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

Verify each battery float current is
< 2 amps. WlIi •,ac1I,•Ler, sIL 7 days
Table 3.8.6-1 CaLeyury A liits.

SR 3.8.6.2 Vei ;fy baLLt ry cell pa,,cti eL•, 92 ddyt,
Table 3.8.6-1 CaLeyury B 1 i,;it=.

Once w i Ll, i,
7 days crLte

batLty

6110 V

7 ddys aFLti
bdLLery
uveIcl;Idry

15a V

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

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

SR 3.8.6.-34 Verify each battery pilot celluwrdge 31___ days
tfctirulyte temperature is greater than or
equal to minimum established design
limits.uf ieprtseiLciLive cells is - 60-2 F.

SR 3.8.6.5 Verify each battery connected cell voltage 92 days
is 2!2.07 V.

(continued)

SAN ONOFRE--UNIT 3 3.8-32 Amendment No. tit-I-



Battery e-ll-Parameters I
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.6 Verify battery capacity is M80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test.

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

AND

24 months when
the battery has
reached 85% of
the expected
life with
capacity Ž_100%
of the
manufacturer's
rating
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Battery e-l--Parameters
3.8.6

'-r I

iQ 1= u.ov-i kaui v1 1)

Bcittely SulVile lciuue Regui Ieitiiilt

CATEGORACATEG
LIMITS FOR EACH CATEGORYB. ALLOWABLE VALUEPARAMETER bff fb"'R toLMIS FOR millDESIGNATED PILOT LIMTS ORACH'

A U VU eONNECED CEL CN rE CELL

El eI tI ulyLe Level -" i MillilUlilli level M- Mi ilillU 1 evel Abuve tLuIp-f
ilidid catLiufi icti i k, ilidiL caLiuli iil d k, pldLteý, and IIuL

dTl''rd-ý4--hwT• MT&l'11"-¼-tn-l t uvtf fluwitit

albuve IIIbIUoII diuve Iiit ilUill

i.vel.icIdiLciLiu,..level ,,di clLa iuI

F!uact t Vul tage 4ý--2 .1 V2.3 2.07 V

SpeLiriL Grc f v y' c- -1t -4-'1-"1-.1" Nuf lureI Lci t!
0.020 beluw the

Avecy euFc ll
LullilieL~te Led uie s N

Ave, yaguf oll

LF LuuliuLu i ,L d deUis

(di) ftis acceptalble fui the cel etiuly Le 1level Lu LeifipUr cirily hicIt ! ac~ecbove
LIIU ýJeip~ llUU II1CIAIIIUIII UUI Ilily tfijUclII~lly Wl~idlfye:ý: PiUVIue IL Iý) IIUL

uveiflowingy.

p-' 14 c r 1 I - .4 j Ii 4
CU) UU I CLLC Hu = tICUiU UIL rlCIpcI1 a ul Uý allu Uvrl i LuvI LUI I Vul lull Ito

I I I

IIUL I euqui euu, IIUWeVter , WVieII UO.LLI:Iy LIllylllyt I - .L clllIJb Wliieill Ull I I UdL
L eidl Yt.

(L Spe ci fi ~i c gIdv i Ly inrectsua eine, i iiicty be s abs ti tLu ed w i Lii1 t 11e s tcib i Le
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Inverters -Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7

APPLICABILITY:

The required Channel A, B, C, and D AC Tfai,, A, T, ai,, B,
Ti cin, e, ctid Trai,, D inverters shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

- ------------ NOTE----------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.

A. One required inverter A.1 Power AC vital bus from 2 hours
inoperable, its Class 1E constant

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours
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Inverters -Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 days
alignment to required AC vital buses.

SAN ONOFRE--UNIT 3 3.8-35 Amendment No. 116



Distribution Systems--Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems--Operating

LCO 3.8.9

APPLICABILITY:

Train A and Train B ACjT Subsystems A, B, C, and D DC, and
Channels A. B, C, and D AC vital bus Tfidin A, B, C, and D
DC; duld Tidua6n A, B, C, and D AC v 1ll bus electrical power
distribution Yt-isystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable, subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable, status.

16 hours from
discovery of
failure to meet
LCO

(continued)

SAN ONOFRE--UNIT 3 3.8-38 Amendment No.



Distribution Systems--Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
1OCFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for
recommended Type A testing may be extended by up to 15 months.
This option should be used only in cases where refueling

schedules have been changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C
testing may be extended by up to 25 percent of the test
interval, not to exceed 15 months.

The provisions of Surveillance Requirement 3.0.3 are applicable to
the Containment Leakage Rate Testing Program.

5.5.2.16 Battery Monitorinq and Maintenance Proqram

This Program provides for restoration and maintenance, based on the
recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries For Stationary Applications," of the following:

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

b. Actions to verify that the remaining cells are above 2.07 V when
a battery cell or cells have been found less than 2.13 V, and

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

SAN ONOFRE--UNIT 3 5.0-20b Amendment No. t-3t I
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AC Sources--Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.

F.2 Be in MODE 5. 36 hours

G. Three or more required G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES-----------------
1. Bus 3A04 is required when unit

crosstie breaker 3A0416 is used to
provide a source of AC power.

2. Bus 3A06 is required when unit
crosstie breaker 3A0603 is used to
provide a source of AC power.

Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.

(continued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources--Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on one train greater than or equal
inoperable, to the minimum

established float
voltage.

AND

A.2 Verify battery float Once per 12
current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.

(continued)

SAN ONOFRE--UNIT 2 3.8-23 Amendment No.



DC Sources-Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One DC electrical C.1 Restore DC electrical 2 hours
power subsystem power subsystem to
inoperable for OPERABLE status.
reasons other than
Condition A. OR

C.2 Cross connect with same 2 hours
train DC subsystem.**

D. DC Subsystem Buses D.I Restore DC Subsystem Buses 30 days
cross connected.** to non-cross-connected

configuration.

E. Required Action and E.1 Be in MODE 3. 6 hours
Associated
Completion Time of AND
Condition C or D not
met.

E.2 Be in MODE 5. 36 hours

** Note: Requires a battery
to 1800 amp-hours.

with a rated capacity of greater than or equal
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

SR 3.8.4.2 Verify each battery charger supplies 24 months
> rated amps at > the minimum established
float voltage for 2 8 hours.

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. The battery performance discharge test
in SR 3.8.6.6 may be performed in lieu
of SR 3.8.4.3 once per 48 months.

Verify battery capacity is adequate to 30 months
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--Operating
3.8.4

This page intentionally deleted.
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DC Sources -Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5

APPLICABILITY:

The DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems -Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable, greater than or equal

to the minimum
established float
voltage.

AND

A.2 Verify battery float Once per 12
current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION f COMPLETION TIME

C. One or more required
DC electrical power
subsystem(s)
inoperable for reasons
other than
Condition A.

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

OR

C.2.1 Suspend CORE
ALTERATIONS.

AND

C.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

C.2.3 Suspend operations
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

AND

C.2.4 Initiate action to
restore required DC
electrical power
subsystem(s) to
OPERABLE status.

Immediately

Immediately

Immediately

Immediately

Immediately
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DC Sources -Shutdown
3.8.5

ACTIONS (continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

SRs
SR 3.8.4.1, SR 3.8.4.2, and 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

LCO 3.8.6

APPLICABILITY:

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

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on one train with
float current > 2 AND
amps. B.2 Restore battery float 12 hours

current to • 2 amps.

(continued)
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Battery Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or two batteries -------------NOTES----------
on one train with one I. Re uired Actions C.1
or more cells with and C.2 are only
electrolyte level applicable if
less than minimum electrolyte level was
established design below the top of the
limits, plates.

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

C-1 Restore electrolyte 8 hours
level to above the top
of the plates.

AND

C.2 Verify no evidence of 12 hours
leakage.

AND

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

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

design limits.

E. One or more batteries E.1 Restore battery 2 hours
in redundant trains parameters for
with battery batteries in one train
parameters not within to within limits.
limits.

(continued)
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Battery Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A,
B, C, D, or E not met.

OR

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is 2 7 days
amps.

(continued)
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Battery Parameters
3.8.6,

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

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

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

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

SR 3.8.6.6 Verify battery capacity is Ž 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test. 12 months when the

battery shows
degradation or has
reached 85% of the
expected life with
capacity < 100% of
the manufacturer's
rating

AND

24 months when the
battery has
reached 85% of the
expected life with
capacity Ž 100% of
the manufacturer's
rating
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Inverters -Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7 The required Channel A, B, C, and D AC inverters shall be
OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

- ------------ NOTE----------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.

A. One required inverter A.1 Power AC vital bus from 2 hours
inoperable, its Class 1E constant

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 2 3.8-34 Amendment No.



Inverters--Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 days
alignment to required AC vital buses.
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Distribution Systems--Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems--Operating

LCO 3.8.9

APPLICABILITY:

Train A and Train B AC, Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus electrical power
distribution systems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable. subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable, status.

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems -Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01, "Industry
Guideline For Implementing Performance-Based Option Of 1OCFR 50,
Appendix J," as endorsed by Regulatory Guide 1.163. Specifically, NEI
94-01 has these provisions for test frequencies extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for recommended
Type A testing may be extended by up to 15 months. This option
should be used only in cases where refueling schedules have been
changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C testing
may be extended by up to 25 percent of the test interval, not to
exceed 15 months.

The provisions of Surveillance Requirement 3.0.3 are applicable to the
Containment Leakage Rate Testing Program.

5.5.2.16 Battery Monitoring and Maintenance Program

This Program provides for restoration and maintenance, based on the
recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries For Stationary Applications," of the following:

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

b. Actions to verify that the remaining cells are above 2.07 V when
a battery cell or cells have been found less than 2.13 V, and

c. Actions to equalize and test battery cells that had been
discovered with electrolyte level below the top of the plates.
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AC Sources--Operating
3.8.1

ACTIONS (continued) _

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.I Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.

F.2 Be in MODE 5. 36 hours

G. Three or more required G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY¥.

SR 3.8.1.1 ------------------- NOTES-----------------
1. Bus 2A04 is required when unit

crosstie breaker 2A0417 is used to
provide a source of AC power.

2. Bus 2A06 is required when unit
crosstie breaker 2A0619 is used to
provide a source of AC power.

Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.

(continued)
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DC Sources -Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources -Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on one train greater than or equal
inoperable, to the minimum

established float
voltage.

AND

A.2 Verify battery float Once per 12
current • 2 amps. hours

AND

A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.

(continued)
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DC Sources-Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One DC electrical C.1 Restore DC electrical 2 hours
power subsystem power subsystem to
inoperable for OPERABLE status.
reasons other than
Condition A. OR

C.2 Cross connect with same 2 hours
train DC subsystem.**

D. DC Subsystem Buses D.1 Restore DC Subsystem Buses 30 days
cross connected.** to non-cross-connected

configuration.

E. Required Action and E.I Be in MODE 3. 6 hours
Associated
Completion Time of AND
Condition C or D not
met. E.2 Be in MODE 5. 36 hours

** Note: Requires a battery with a rated capacity of greater than or equal
to 1800 amp-hours.

I
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

SR 3.8.4.2 Verify each battery charger supplies 24 months
> rated amps at > the minimum established
float voltage for Ž 8 hours.

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. The battery performance discharge test
in SR 3.8.6.6 may be performed in lieu
of SR 3.8.4.3 once per 48 months.

Verify battery capacity is adequate to 30 months
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-Operating
3.8.4

This page intentionally deleted.
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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 DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems -Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable, greater than or equal

to the minimum
established float
voltage.

AND

A.2 Verify battery float Once per 12
current : 2 amps. hours

AND

A.3 Restore required
battery charger(s) to 7 days
OPERABLE status.

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION IREQUIRED ACTION I COMPLETION TIME

C. One or more required
DC electrical power
subsystem(s)
inoperable for reasons
other than
Condition A.

C.I Declare affected
required feature(s)
inoperable.

OR

C.2.1 Suspend CORE
ALTERATIONS.

AND

C.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

C.2.3 Suspend operations
involving positive
reactivity additions
that could result in
loss of required SDM
or boron
concentration.

AND

C.2.4 Initiate action to
restore required DC
electrical power
subsystem(s) to
OPERABLE status.

Immediately

Immediately

Immediately

Immediately

Immediately
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DC Sources--Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

SRs
SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3
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Battery Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Parameters

LCO 3.8.6

APPLICABILITY:

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

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on one train with
float current AND
> 2 amps. B.2 Restore battery float 12 hours

current to ! 2 amps.

(continued)
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Battery Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or two batteries -------------NOTES----------
on one train with one 1. Required Actions C.1
or more cells with and C.2 are only
electrolyte level applicable if
less than minimum electrolyte level was
established design below the top of the
limits, plates.

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

C.1 Restore electrolyte 8 hours
level to above the top
of the plates.

AND

C.2 Verify no evidence of 12 hours
leakage.

AND

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

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

E. One or more batteries E.1 Restore battery 2 hours
in redundant trains parameters for
with battery batteries in one train
parameters not within to within limits.
limits.

(continued)
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Battery Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A,
B, C, D, or E not met.

OR

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

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

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

Verify each battery float current is 7 days
_< 2 amps.

(continued)
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Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

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

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

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

SR 3.8.6.6 Verify battery capacity is Ž 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test.

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

AND

24 months when the
battery has
reached 85% of the
expected life with
capacity Ž 100% of
the manufacturer's
rating
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Inverters -Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7

APPLICABILITY:

The required Channel A, B, C, and D AC inverters shall be
OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

------------- NOTE----------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.

A. One required inverter A.1 Power AC vital bus from 2 hours
inoperable, its Class 1E constant

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours
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Inverters -Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 days
alignment to required AC vital buses.
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Distribution Systems -Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9 Train A and Train B AC, Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus electrical power
distribution systems shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable, subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable, status.

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems--Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.

SAN ONOFRE--UNIT 3 3.8-39 Amendment No. 116



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
1OCFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for
recommended Type A testing may be extended by up to 15 months.
This option should be used only in cases where refueling

schedules have been changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C
testing may be extended by up to 25 percent of the test
interval, not to exceed 15 months.

The provisions of Surveillance Requirement 3.0.3 are applicable to
the Containment Leakage Rate Testing Program.

5.5.2.16 Battery Monitoring and Maintenance Program

This Program provides for restoration and maintenance, based on the
recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries For Stationary Applications," of the following:

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

b. Actions to verify that the remaining cells are above 2.07 V when
a battery cell or cells have been found less than 2.13 V, and

c. 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 syste s the AC
emergency power system with control ower. ]italso provides
both motive and control power to selected safe elated
equipment and preferred AC vitaF.'us po jr (via i rters).
As required by 10 CFR 50, AprefixdA, GDC 17 (Ref.1), t DC
electrical power system is 'esijgned to have sufficieQnt
independence, redundancy, and testability to perforfits
safety functions, assum . a sin failure. The DC
electrical power systWc rs to the recommendations
of Regulatory Guide 1.6 (Re '. aiin IEEE-308 (Ref. 3).

The 125 VDC electrical power s stcem consiýsts of two
independent and redundant safety elat]. Class 1E DC
electrical.,p'wr'systems (Train A and Train B). Each train
consists ofwo subsystems each containing one 125 VDC
battery, the eoriuired ht e-y charger for each battery, and
all the associated co( ' o qipment and interconnecting
cabling. "I I

inqgormal opetion, the 125 VDC load is powered from
the reqired battery charger with the batteries floating on
the system. In case &loss of normal power to the required
battery charger, the DC load is automatically powered from
the tion at•teris.

The Train A and Train B DC electrical power systems provide
con'rtrj'l power for their associated Class 1E AC power load
group, 4.6 kV switchgear, and 480 V load centers. The DC
electrii power subsystems also provide DC electrical power

>to oth•r loads including inverters which in turn power the
•AC vital buses.

Train A DC systems (Subsystems A and C) provide power to the
Channel A and C inverters feeding the 120 VAC vital bus 1
and 3 electrical power distribution subsystems (Channel A
and C). Train B DC system (Subsystems B and D) provide
power to the Channel B and D inverters feeding the 120 VAC
vital bus 2 and 4 electrical power distribution subsystems
(Channel B and D). DC subsystem C also provides DC power to
the Auxiliary Feedwater Pump steam inlet valve HV-4716 and
the AFWP electric governor.
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DC Sources -Operating
B 3.8.4

BASES (continued)

BACKGROUND
(continued)

Train A DC systems are capable of providing DC power to both
Channel A and Channel C loads when DC subsystes A and C are
manually cross-connected. This allows bothC buses to
remain operable during battery replacemen testiIpg, or
maintenance of any one DC battery or ba4. ry charger.

Train B DC systems are capable of p iyiding DC Power to both
Channel B and Channel D loads when DF. ubsystew B and D are
manually cross-connected. This laows bpgth DC buses to
remain operable during battery ep alcement, testing,
maintenance of any one DC battery or battery charger

During cross-connýie n(g of sihystem buses A and C or B and
D, two batteries wl be pa'L 1 eled for a short duration.
-Ane•ectrical fau'4t during that duration could exceed the
interrupting duties>)of The protective devices. This is an
accepted practice dJurng transfer of power sources and is
consired to be ara~cceptable minimal risk. Once the
cross tiej1jLgnmenit is complete, only one battery is aligned
Q< cross-connected buses DI and D3 or D2 and D4.

TheeDC power distribution system is described in more detail
in thieases for LCO 3.8.9, "Distribution Systems -
OperatrI'g," and for LCO 3.8.10, "Distribution Systems -
Shutd 'n.'"

•Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution buses. Each
subsystem is located in an area separated physically and
electrically from the other subsystems to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing of equipment
between redundant Class 1E Subsystems, such as batteries,
battery chargers, or distribution panels. Subsystems A and
C or B and D share a battery and battery charger(s) when
cross-tied.
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DC Sources -Operating
B 3.8.4

BASES (continued)

BACKGROUN
(contin

D Each battery has adequate storage capacity to meet the duty
ued) cycle(s) discussed in the UFSAR, Chapter 8 (Ref. 6). The

battery is designed with additional capacity Kahve that
required by the design duty cycle to alloýf-or teperature
variations and other factors.

The batteries for Train A and TrainýB DC electrical power
subsystems are sized to produce requlred capacty, at 80% of
nameplate rating, corresponding~- warriated capacity at end
of life cycles and the 100% des!,gni demand. The miminTh
design voltage limit at the supplied loads is 105 V.

The battery cells are o' fooded lead acid construntion with
a nominal specific gr }it 'of 1.215. This specific gravity
corresponds to an open cir biý,r y voltage of
approximately 120 V for a 58- l battery (i.e., cell
voltage of 2.065 volts per cell4Vpc)). ,The open circuit
voltage is the voltage maintained o a 'jily, f charged cell
when there is charging or disch ai•ng. Once fully
charged with its op nircuit voltaUe 'Ž 2.065 Vpc, the
battery cell will int in its capaity for 30 days without
further charging per naiuf.aýrtu 's instructions. All cells
begin to self-d Ichage when left on open circuit, but cells
can be left open ccuit for3Psome period of time (> 30 days,
ref•r to the manufacturer's instruction for the maximum
_storage periods) with tL any long-term performance
degradation. Optim 1 long-term performance however, is
obtained by maintaiing a float voltage of 2.20 to 2.28 Vpc.
ThissiodL. aequate over-potential, which limits the
To mtion of lea sulfate and self-discharge. The nominal
fIloat voltage of 2.267 Vpc corresponds to a total float
vo'iace of 131.5 V for a 58-cell battery.

Each lTatn A and Train B DC electrical power subsystem
"batter 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 UFSAR, Chapter 8 (Ref. 6).
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DC Sources -Operating
B 3.8.4

BASES (continued)

BACKGROUND
(continued)

Each subsystem has a dedicated battery charger that is rated
at 300 Amps. Each Train has a 400 Amp rated swing battery
charger that meets all the performance requlrements of the
dedicated charger and can be manually aliygned to ither
subsystem. The swing charger breakers/ai~d interconnecting
cables allow alignment to either subs'ys~t'eithin a train.
Key interlocks limit swing charger a-lignment to. one
subsystem at a time. The Train B swin• charger-can also be
aligned to non-lE 125 VDC Battery RBus D5. Electrji;cl
isolation and independence betpPen s~ibsystems requi ed5y
R.G. 1.75 is maintained by te cisold'tion capability of the
battery charger itself and 'the kirk-key interlocked output
circuit breakers. If V.ie'... ng ba~ttery charger is
substituted for one of£tb dedica d, battery chargers, the
requirements of independenc njii red•vndancy between
subsystems are maintained. \'

The swing battery charger and the normr-d edicated battery
charger are qu2al4y qualified. Whe • required, the swing
battery chargetr ca replace the normal dedicated battery
charger ý ing the pro ½e-1lircult breakers. The swing
battery chargercan -st-y\rs'ervice indefinitely, and there
are no restricticns) o swingi battery charger use. The swing
and dedicated ba t y chargers are designed to operate in

Adl`ael in any cLonbination. The swing battery charger is
powered from its r&spec-tive Train's common MCC which is
diesel generator backe 6as required by LCO 3.8.1, "AC
Sourcps - Operating,•@ or LCO 3.8.2, "AC Sources - Shutdown."

,WiTh same train DC buses cross-connected, an OPERABLE
hrger or chargers with a combined rated capacity greater

thkaý or equal to 400 Amps is required.

A "req ired battery charger" is one of the following:

0

0

0

0

the
the
two
the

"dedicated charger" aligned to its respective DC bus
"swing battery charger" aligned to the respective DC bus
""dedicated chargers" aligned to cross-tied DC buses, or
"swing battery charger" aligned to cross-tied DC buses.

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.
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B 3.8.4

BASES (continued)

BACKGROUND When desired, the charger can be placed in the equalize
(continued) mode. The equalize mode is at a higher volta ge than the

float mode and charging current is correspoJnd rTy higher.
The battery charger is operated in the eau4i~ize monde after a
battery discharge or for routine maintenance. Following a
battery discharge, the battery rechar ;echari'acteristic
accepts current at the current limitof the battery charger
(if the discharge was significant, e; followir7 a battery
service test) until the battery tminjl voltage pproaches
the charger voltage setpoint. a!rging current the n.•reduces
exponentially during the remainder of the recharge c c1e.
Lead-calcium batteries haY recharge efficiencies of greater
than 95%, so once at lea,st 105% o•t the ampere-hours-
discharged have been ritu•rned, the battery capacity would be
restored to the same condi on taiý as prior to the
discharge. This can be monitored by direct observation of
the exponentially decaying charqing current or by evaluating
the amp-hours discharged from tnh~battg-yy and amp-hours
returned to ,the •attery.

APPLICABLE The initial conditioisn 'f1- Basis Accident (DBA) and
SAFETY ANALYSES transient analyses inthe UF,'R, Chapter 6 (Ref. 7) and

Chapter 15 (Ref. 8), assume(that Engineered Safety Feature
( iS,"systems areQPERABLE. The DC electrical power system
provides normal an'demergency DC electrical power for the
DGs, ergency auxi'iaries, and control and switching during
all MODIS of operation.

T MPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
up'•nmeeting the design basis of the unit. This includes

»• main n-kng the DC sources OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite
•i power; and

AC power or all onsite AC

b. A worst-case single failure.

The DC sources satisfy Criterion 3
Statement.

of the NRC Policy

SAN ONOFRE--UNIT 2 B 3.8.4-5 Amendment No.



DC Sources -- Operating
B 3.8.4

BASES (continued)

LCO The DC electrical power trains, each train consisting of two
batteries, the required battery charger for eac battery,
and the corresponding control equipment and onnecting
cabling supplying power to the associated bii_ within the
train are required to be OPERABLE by L[C 1.9 "Distribution
Systems - Operating." This ensures th aivaebility of the
required power to shut down the reac-tor and mintain it in a
safe condition after an anticipated operationa ocurrence
(AOO) or a postulated DBA. Loss if anS'4rain DC ctrical
power subsystem does not preventI the minimum safet i cion
from being performed consistent wiJtl UFSAR Chapter
(Ref. 6).

An OPERABLE DC electritracoapower tr~ai~n requires two batteries
and required chargers to bLeo petin'g and connected to the
associated DC buses. '"7

During the cross-connection perio f 30 days, an OPERABLE
DC electrical pwr train (A or B) rqires one battery and
the requied arger(s) tor e operating and
connected to Dsytembuuses A/nd C or B and D.

APPLICABILITY The DC electrica •pwer sources are required to be OPERABLE
inMODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that:

a. Acc•ptable fuel design limits and reactor coolant
pressure.bounry limits are not exceeded as a result of
AJOs or abnorinal transients; and

b.,Adpequate core cooling is provided, and containment
irte rity and other vital functions are maintained in the
evet of a postulated DBA.

Trhe DC electrical power requirements for MODES 5 and 6 are
riddressed in the Bases for LCO 3.8.5, "DC Sources -

S..Shutdown."

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

Condition A represents one train with one or two required
battery chargers or associated control equipment or cabling
inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is
not maintained). The ACTIONS provide a tiered response that
focuses on returning the battery to the fully charged state
and restoring the required charger(s) to OPERABLE status in
a reasonable time period.
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DC Sources -Operating
B 3.8.4

BASES (continued)

ACTIONS A.1, A.2 and A.3 (continued)

Required Action A.1 requires that the batte tenrminal
voltage be restored to greater than or equa the minimum
established float voltage within 2 hours. This time
provides for returning the inoperable ch',argjer to OPERABLE
status or providing an alternate means ,of restoring battery
terminal voltage to greater than or equal to the minimum
established float voltage. Restor*ng ythe battery terminýl
voltage to greater than or equtl he minimum estab!Js ed
float voltage provides good .uran e that, within 1 urs
the battery will be restoseo to its fully charged condition
(Required Action A.2) f ým any discharge that migh have
occurred due to the chayegr inoperability. A discharged
battery having terminal voltaje of aif least the minimum
established float voltage ind'icates that the battery is on
the exponential charging curren6t portion,(the second part)
of its recharge cycle. The time tretorurn a battery to its
fully charged<statp under this conditjo is simply a
function , amiiount of the previ us discharge and the
recharge raraCTerlstkrof the batfery. Thus, there is good
assurance of fuly ra g battery within 12 hours,
avoiding a prematur hutdown with its own attendant risk.

'¶$tablished babtery terminal float voltage cannot be
restor d to greater thag or equal to the minimum established
float voltage withi 2hours, and the charger is not

j operatA•rg in the current-limiting mode, a faulty charger is
indicated. A{auty charger that is incapable of

imaiitaining established battery terminal float voltage does
nrt1 provide assurance that it can revert to and operate
proueriy in the current limit mode that is necessary during
the covýýy period following a battery discharge event that
the DC system is designed for.

he charger operating in the current limit mode in excess of
? hours is an indication that the battery is partially

ischarged 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)

ACTIONS A.1, A.2 and A.3 (continued)

Required Action A.2 requires that the batteriy "'float current
be verified to be less than or equal to 2aimIps. "Th~is
indicates that, if the battery had been "> harged as the
result of the inoperable battery charg, has now been
fully recharged. If at the expiratio,, of theinitial 12
hour period the battery float current i-s' not ls than or
equal to 2 amps this indicates tJere m-,Ybe additinal
battery problems and the battev 'ittus be declared ..

inoperable.

A digital multimeter ofh!' gh accjracy in an average function
mode will be used to mRea•ire the steady state float charging
current. The multimeter iS c' apLi"ble•of measuring the low
magnitude of DC current (less' than 2 amps) and filtering the
induced AC noise from the connec-ed inverter. A millivolt
shunt located close to the battery-e- minal provides the
battery flo charging current signjral'

Required .ýctionA.3 liith the restoration time for the
required battery chaýr ' vs. This action is
applicable if an altzernate m- ris of restoring battery
terminal voltage' g reater an or equal to the minimum
eailshed float -oltage has been used (e.g., balance of

<plant hnon-Class 1E ,attery charger). The 7-day Completion
Time re•lects a rea 2'able time to effect restoration of the

S.requirer. battery c ger to operable status.

-; with equired DC electrical power subsystem battery
•,,, charge r associated control equipment or cabling outside

the alowances of the Required Actions for Condition A,
Ysufficient capacity to supply the maximum expected load
;requirement is not assured and the corresponding DC battery
<must be declared inoperable immediately.
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DC Sources -Operating
B 3.8.4

BASES (continued)

ACTIONS
(continued)

C.1 and C.2

Condition C represents one or more require 1W electrical
power subsystem(s) on one train inopera~fe for reasons other
than Condition A. Any event that res t's l4a oss of the
AC bus supporting the battery charge will e'ventually result
in loss of DC to that subsystem. Recovery of tice AC bus,
especially if it is due to a los 7of ofcste power, will he
hampered by the fact that man •r-tke components necesý,ary
for the recovery (e.g., die•e aeneator control and>$Y'ld
flash, AC load shed and d.sel generator output ci rcit
breaker, etc.) rely upo the operability of the
battery(ies). In addi *o , DC l!)oad• with energization
transients that are beyond t1 _ability of the battery
charger and normally require the assistance of the battery
will not be able to be brought on ine. The 2-hour limit
allows sufficient time to effect *e~sto- ration of an
inoperable batter given that the mjajority of the conditions
that lead, ±o bat ery inoperability(e.g., loss of battery
charger, batteryi -ell1 volcye less'than 2.07 V, etc.) are
identified in UCOs 3. .4, •8and 3.8.6 together with
additional specifi ccipleti• . times.

ConditUon C also represents one train with a loss of ability
to comrp•etely respond to an event, and a potential loss of
ability to remain energized during normal operation. It is
therefore, imperativ' that the operator's attention focus on
stabizinni the unit, minimizing the potential for complete
I]o•s of DC power to the affected subsystem. The 2-hour
li~mit is consistent with the allowed time for an inoperable
DC distribution system.

If one of the required DC electrical power subsystems is
Iinoperable for reasons other than Condition A or C (e.g.,
•inoperable battery charger and associated inoperable
!battery), the remaining DC electrical power subsystem has
•the capacity to support a safe shutdown and to mitigate an
accident condition. Since a subsequent worst case single
failure could, however, result in the loss of minimum
necessary DC electrical subsystems to mitigate a worst-case
accident, continued power operation should not exceed
2 hours. The 2-hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 9) and reflects a reasonable time to cross
connect with same train DC subsystem or 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
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DC Sources -Operating
B 3.8.4

BASES (continued)

ACTIONS C.1 and C.2 (continued)

and safe unit shutdown. Either of Required t~iogns C.1 or
C.2 will restore the DC subsystem train t@OPERABZL status.
Required Action C.2 includes a Note to ensure the battery
aligned to the cross-tied subsystem bu 's 'has, adequate
capacity.

Cross connection of two subsysteis on two trains ha note
been analyzed and is thereforn permitted.

D.1

Condition D represents one 'trai wit one subsystem battery
out of service and two subsystem's cross-connected with one
battery. This alignment will both subsystems to
remain OPERABLE for 30 days. The 03-dady uration is
adequate fyP- rplacement of a battery bank and performance
of battery diýcha_%e testing (online) in Modes I through 4.
ConditionJD injcudes a ote to ensure the battery aligned to
the cross-tied iubsysthS•s adequate capacity.

The SONGS 2/3 LifinV, PRA detrmined acceptable risk impact
for period of 30 -days while two same train DC subsystems
are cr-ss-connected iwiýih one battery supporting both buses.

7 The analysis was pprfrmed consistent with the guidelines of
R.G. _4 and R.G 1.1_77.

r• c ' connecti6ni.of two subsystems on two trains has not
bee n analyzed and is therefore not permitted.

E1and E".2

>f 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 unit systems. The
Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 9).
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DC Sources -- Operating
B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on fl •t, charge for
the batteries helps to ensure the effecti )'ess -J the
battery chargers, which support the abi~i't of the batteries
to perform their intended function. aot'arge is the
condition in which the charger is si yip[, ng the, continuous
charge required to overcome the i nteia losse of a battery
and maintain the battery in a furl)l ,y charged statehile,
supplying the continuous stea•' stkTe loads of the\< •
associated DC subsystem. 0 Tloat -charge, battery cis
will receive adequate cur)rgtr to optimally charge thp
battery. The voltage requiremenias are based on the nominal
design voltage of the be yr andr e consistent with the
minimum float voltage esta b4jtshe Lby-the battery
manufacturer (2.20 Vpc). Thi V,-,ltage maintains the battery
plates in a condition that sup pots main ining the grid
life (expected to be approximately 220 years). The 7-day
frequency i ronsý,tstent with manuf~'ctu r recommendations.

SR 3.8.4.2 , ,

This SR verifies the design capacity of the swing and
Adeit°,ed battery"chargers. Regulatory Guide 1.32

recommi'-ds that the Ibattery charger supply is to be based on
the laryest combin-d4dmands of the various steady state
loads and the charging capacity to restore the battery from

• thee. ,1.m1m charge state to the fully charged state,
< s~pective~o the status of the unit during these demand

occrrences. The minimum required amperes and duration
ens,,r, that these requirements can be satisfied. Each
requred-'battery chargermust be capable of supplying rated

. amps at the minimum established float voltage for 8 hours.
The amere requirements are based on the output rating of

he chargers. The voltage requirements are based on the
charger voltage level after a response to a loss of AC

S"power. The time period is sufficient for the charger
temperature to have stabilized and to have been maintained
for at least 2 hours.
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DC Sources -Operating
B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.2 (continued)
REQUIREMENTS

The Surveillance Frequency is acceptable, giver ithe unit
conditions required to perform the test a• ?the other
administrative controls existing to ensuradequate charger
performance during these 24-month inte alý<

SR 3.8.4.3

A battery service test is a @ecial_ test of battery /I'

capability, as found, to •sati-sfy the design requirements
(battery duty cycle) of the DC el-ctrical power sya-tem. The
discharge rate and te slVngth sh' correspond to the
design duty cycle requirements is. aspeified in IEEE-450
(Ref. 4). For 1800 AH rated batteries, the service test and
modified performance discharge tst will use the combined
duty cycle of the cross-connected sý-Ibs ems.

The 30 montý serv e t<est frequency s in accordance with
IEEE 4502002,-which re-es a service test at the
discretion of e useO),p at eriuic times between the
60-month performa•ice ;tests.

S,'VS is modified by two Notes:
ýiNote I allows the r•prTmance of a modified performance

< discharge test in lieu.•of a service test.
<i .. Note 2 continues to low the once per 48 month performance

of the hSter B#rormance discharge test in SR 3.8.6.6 in
]i,-9 f SR 3.8. 4.3. This substitution is acceptable because
'R 3.8.6.6 represents a more severe test of battery capacity
th~den-,s SR 3.8.4.3.

The mo 1Jfied performance discharge test is described in the
<Bases f{or SR 3.8.6.6.
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DC Sources -Operating
B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.3 (continued)
REQUIREMENTS

A battery service test or modified performance test shall be
performed after installation of a new batLýxey bank for
Operability. Within 2 years after init installation, a
battery performance test shall be perfornie-l or collecting
baseline data for future battery capFiac\ty tnding purposes.
The application of the modified perfdlimance test 4s the
preferred choice at SONGS for C- 1ibatteries ý008O AH
(refer to the Vendor and/or En% neering justificat-ion
below).

If for any reason a battzery. has To undergo a service and
performance test (e.g.q' one , follo->>g the other during
scheduled maintenance test'qg,), thervice test shall be
completed first. Recharging of he battery is required
before the performance test is !+onducted.. The "as found"
condition prior to the performance ýs state of the
battery immed iaely prior to the pe mrirmance test.

REFERENCES 1. 10 CFR.50, p'd i x A, "DC 17.

2. •;Reigulatory Guide 1.6, March 10, 1971.

3. I EE-308-1978.

4. ~IEEE-450-202

S • I EEE-485-1997.

h 6. !>SA Chapter 8.

7. YFSAR, Chapter 6.

8. UFSAR, Chapter 15.

9. Regulatory Guide 1.93, December 1974.

10. Regulatory Guide 1.32, February 1977.

11. Regulatory Guide 1.129, April 1977.
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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 Provjwed 'n the Bases for
LCO 3.8.4, "DC Sources - Operating'WhI.en 1ý3.8.5 applies,
there are two exceptions to what is •, escribed ithe Bases
for LCO 3.8.4:

1. The DC subsystem cross-connect configuration and/use is
described in the Base for LCO 3.8.10, 'Distrib~ition
Systems - Shutdown",*

2. With same train DC buse ýrss-connected, an OPERABLE
charger or chargers with ' ombined rated capacity
greater than or equal to 30J amps isrequired. When cross
tied, ther are no restrictio ons atery charger
operatio n. A "required battery c ar'er" is one of the
f olo I"-i•r -
* the "dedicatd ha r-'' "qIr gnej to its respective DC bus
the 'swing Iattyrt• _charger" aligned to the respective DC bus
one "dedicated hajrger" gned to cross-tied DC buses, or

*the "swing baktery charger" aligned to cross-tied DC buses.

APPLICABLE The inrial condit )ona of Design Basis Accident (DBA) and
SAFETY ANA S transen all y-, in the UFSAR, Chapter 6 (Ref. 1) and

0{÷hatp-er 15 (Ref. 2), assume that Engineered Safety Feature
(EF) systems are OPERABLE. The DC electrical power system
ýjprb'vIfdes normal and emergency DC electrical power for the
DGs(m, niency auxiliaries, and control and switching during
all MO'ES of operation.

T he OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the

requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6 and during movement of irradiated fuel
assemblies ensures that:

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

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit status;
and
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DC Sources - Shutdown
B 3.8.5

BASES (continued)

APPLICABLE
SAFETY ANALYSES

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

The DC sources satisfy Criterion 3 of t
Statement.

y

(

LCO Each DC electrical power train,Wo nsistng of two atteries
(unless cross connected per IC O ) the required
charger for each per batter and the corresponding control
equipment and interconnectllih cabling within the tramo, are
required to be OPERABLC support required trains of
distribution systems nequir OPERB LEU.... by LCO 3.8.10,
"Distribution Systems - Shutdcn." 'This ensures the
availability of sufficient DC •elctrical power sources to
maintain the unit in a safe shutdpwn contdition and to
mitigate the pnsequences of postul]t l events during
shutdown (e.g.,fupel handling accident).

APPLICABILITY The DC electril poerso r equired to be OPERABLE in
MODES 5 and 6, ainduing mo &iment of irradiated fuel
assemblies provi e assurance that:

a. Re hired featues to mitigate a fuel handling accident
ar •available; •

b. e'quiu -faue necessary to mitigate the effects of
vents that can lead to core damage during shutdown are

available; and

c. Irstrumentation 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, A.2 and A.3

Condition A represents one train with one or two required
battery chargers or associated control equipment or cabling
inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is
not maintained). The ACTIONS provide a tiered response that
focuses on returning the battery to the fully charged state
and restoring the required charger(s) to OPERABLE status in
a reasonable time period.
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DC Sources - Shutdown
B 3.8.5

BASES (continued)

ACTIONS A.1, A.2 and A.3 (continued)

Required Action A.1 requires that the battery terminal
voltage be restored to greater than or eqal tohe minimum
established float voltage within 2 hours.This time
provides for returning the inoperable ch;argjer to OPERABLE
status or providing an alternate meairof resto-ing battery
terminal voltage to greater than or equal to the 7inimum
established float voltage. Resto'ing fe battery terminal
voltage to greater than or equta toiminimum establis~hep<
float voltage provides good.ssurance that, within 1'. 2ours,
the battery will be restor•d to its fully charged condition
(Required Action A.2) from any discharge that mighthave
occurred due to the ch&rg r inoperability. A discharged
battery having terminal volt'age 'f at least the minimum
established float voltage indilates that the battery is on
the exponential charging current ,p-,ortion ,(the second part)
of its recharge cycle. The time-,to reiufrn a battery to its
fully charged state under this conditio is simply a
function fthe am'6u',{ of the previ-oiis discharge and the
recharge characterlsiti of the battery. Thus, there is good
assurance of -lhly re-h nlthe battery within 12 hours,
avoiding a shutdown 'f refue :ing activities.

stablished battery terminal float voltage cannot be
restor d to greate itharn or equal to the minimum established
float voltage with-n 2 hours, and the charger is not
operating in the current-limiting mode, a faulty charger is
indiated A' fau-y charger that is incapable of
a mt'-alning estab-lished battery terminal float voltage does
not p•-)rovide assurance that it can revert to and operate
proprly in the current limit mode that is necessary during
therecvery period following a battery discharge event that
the D(s<&stem is designed for.
" The charger operating in the current limit mode in excess of
>2 hours 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

f 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 - Shutdown
B 3.8.5

BASES (continued)

ACTIONS A.I. A.2 and A.3 (continued)

Required Action A.2 requires that the batter 'oat current
be verified as less than or equal to 2 amp. Thri indicates
that, if the battery had been discharged as the result of
the inoperable battery charger, it has ' een fully
recharged. If at the expiration of 'he initial 12 hour
period the battery float current is nnt less than or equal
to 2 amps this indicates there my be additional :attery
problems and the battery must be declared inoperabie.

Required Action A.3 limit, he restoration time for the
required battery charger o 7 days. This action is-
applicable if an alterna means Of restori ng battery
terminal voltage to greater ttiha r equal to the minimum
established float voltage has•b]een used (e.g., balance of
plant non-Class 1E battery charesr). The 7-day Completion
Time reflects a reasonable time to effect restoration of the
qualified battery charger to operable status.

B.1

With the required DC electrical power subsystem battery
chrge~r or associated control equipment or cabling outside
the alV•wances of the equired Actions for Condition A,
sufficintcapacityzs supply the maximum expected load
requireent is not sured and the corresponding DC battery
must b-de1rz !ýinoperable immediately.

C. ],C.2.1, C.2.2, C.2.3. C.2.4

Condition C represents one or more required DC electrical
»power ubsystem(s) inoperable for reasons other than
Condition A. The ACTIONS provide a tiered response allowing
the option to declare required features inoperable
immediately with the associated DC power source(s)
inoperable.

If two trains are required per LCO 3.8.10, the remaining
train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS
and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCO ACTIONS. In many instances, this option may
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DC Sources - Shutdown
B 3.8.5

BASES (continued)

ACTIONS C.1, C.2.1, C.2.2, C.2.3, C.2.4 (continued)

involve undesired administrative efforts. T)#Kefore, the
allowance for sufficiently conservative actonsJi•ss made
(i.e., to suspend CORE ALTERATIONS, movemerfi of irradiated
fuel assemblies, and operations involvijn' pusitive
reactivity additions). The Required A'ction tu suspend
positive reactivity additions does rto preclud• actions to
maintain or increase reactor vessel inventory, ýrovided the
required SDM is maintained.

Suspension of these activitief shall not preclude corpletion
of actions to establish aR safe conservative condittiVn
These actions minimize rbabilit of the occurrenoe of
postulated events. It i urther equired to immediately
initiate action to restorhe required DC electrical power
subsystems and to continue t•hs action until restoration is
accomplished in order to provi e the necessary DC electrical
power to the unit safety systems

The Completi•on iime of immediately 'Iconsistent with the
required imes for actins requiring prompt attention. The
restoratii•n of the req-ii4red DC electrical power subsystems
should be completed a I kiy 4- Possible in order to
minimize the tiRl du g which the unit safety systems may
be without suffici ent power.

SR 3.85.lS -teshat Surveillances required by SR 3.8.4.1
uroh Sk .8.4.3 are applicable in these MODES. See the

'corresponding Bases for LCO 3.8.4 for a discussion of each

Thi SR i~omodified by a Note. The reason for the Note is
to preptude requiring the OPERABLE DC sources from being&discharged below their capability to provide the required

ipower supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but actual performance is not
required.

Verification of the battery terminal voltage and battery
charger output amps is addresses by LCS 3.8.105.

REFERENCES I. UFSAR, 
Chapter 

6.

2. 
U FSAR, 

Chapter 

15.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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Battery Parameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Parameters

BASES

BACKGROUND This LCO delineates the limits on bat ery float current as
well as electrolyte temperature, leve, and #loat voltage
for the DC power subsystem batteries( A disc sion of these
batteries and their OPERABILITY rerquir- jents is 'rovided in
the Bases for LCO 3.8.4, "DC. 1 U s - Operating,"' a•n]LCO
3.8.5, "DC Sources - Shutdowr." In addition to the
limitations of this Speci1ciation, the licensee cotrolled
program also implements progrm specified in
Administrative Contro s etion .'5•.2.16 for monitoring
various battery parameters<4hat'i'S bfased on recommendations
of IEEE Standard 450-2002, "IEEE Recommended Practice for
Maintenance, Testing, and Repl ement of Vented Lead-Acid
Batteries f•, Stationary Applica ons'ti,'(Ref. 3).

The batt e l 1 are of flooded ad acid construction with
a nominal spe ific gr&1Vii, of 1.215. This specific gravity
corresponds tan op ciii attery voltage of
approximately 20 +r a 5_,ell battery (i.e., cell
voltage of 2.065 v6its per cell (Vpc)). The open circuit
•vo # is the v•,)tage maintained when there is no charging

or di-scharging. Ot-c fully charged with its open circuit
voltage _ 2.065 Vpliit•he battery cell will maintain its
capacJiy for 30 da<swithout further charging per
man t!iis Instructions. Optimal long-term performance
hoever, is obtdined by maintaining a float voltage of 2.20
t' 2.28 Vpc. This provides adequate over-potential, which
li ~ts the formation of lead sulfate and self-discharge.
The 4o9ý-nll float voltage of 2.267 Vpc corresponds to a
total,<float voltage output of 131.5 V for a 58-cell battery.

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching dur
all MODES of operation.

i

ing
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Battery Parameters
B 3.8.6

BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

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. <•hiis• includes
maintaining at least one train of DC sources OPERABLE during
accident conditions, in the event of:

a. An assumed loss of all offsite ACower all onsite AC

power; and

b. A worst-case single failur-e:.

Battery parameters sati C riterion 3 of the NRC,,Poicy
Statement. 1 ? 3 o t N i

LCO Battery parameters must rem'~'i ,%ithin acceptable limits to
ensure availability of the required DC power to shut down
the reactor and maintain it in safe eondition after an
anticipated pepational occurrencekoc;ý' postulated DBA.
Battery pdrameter •liits are consecvitively established,
allowino ýontinujedi eC elctrical system function even with
limits not meni. Addi inrl prventative maintenance,
testing, and n 'lrnitoling per rmed in accordance with the
Licensee Controlled Specifcations 3.8.104, 3.8.105, and

.8.i06 is cond _tod as specified in Administrative Controlsje t o!5.5.2.16.

APPLICABILI TY .. The hatfry parame ers are required solely for the support
Af the associ"i DC electrical power subsystems.
The(refore, battery parameter limits are only required when
t DC power source is required to be OPERABLE. Refer to
the App iyability discussion in the Bases for LCO 3.8.4 and
LCO 3.8.5.

I

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

A battery cell is degraded when the cell float voltage is
<2.07 V. A battery bank may not be degraded with one or
more degraded battery cells. Within 2 hours, verification
of the required battery charger OPERABILITY is made by
monitoring the battery terminal voltage (perform SR 3.8.4.1)
and of the overall battery state of charge by monitoring the
battery float charge current (perform SR 3.8.6.1). This
assures that there is still sufficient battery capacity to
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Battery Parameters
B 3.8.6

BASES (continued)

ACTIONS A.1, A.2, and A.3 (continued)

erform the intended function. Therefore, •theffected
attery is not required to be considere ioperable solely

as a result of one or more cells in oe ,rmore batteries
<2.07 V, and continued operation ismerhitt d for a limited
period up to 24 hours per RequiredVAionA.3

Since the Required Actions of A-<i and 2 only speify,.
"perform," a failure of SR 3S4•2or SR 3.8.6.1 ace rance
criteria does not result in R t,• Reuired Action not e met.
However, if one of the SRs is failed, the appropri~tie
Condition(s), dependinq /o- the cause of the failures, is
entered. If SR 3.8.6e-.2 fail-d- then there is not
assurance that there s s ,fi:ll suifficient battery capacity to
perform the intended funct'ion an• the battery must be
declared inoperable immediat .

B.1 and B.2j! + +

One or týo batteries ¶i-n, one train with float current of
>2 amps indictest aIpartIa, discharge of the battery
capacity has ocu-rad. Thi iay be due to a temporary loss
of a battery ch'arger or posibly due to one or more battery
c~e1ls in a low voltage condition reflecting some loss of
capaýcty. Verificatilop of the required battery charger
OPERABILITY is madcvby monitoring the battery terminal
voltge. within 2 bniors (perform SR 3.8.4.1). If the
termrinal volIt-gejis found to be less than the minimum

i blished float voltage there are two possibilities, the
a tery charger is inoperable or is operating in the current
liwt mode. The charger operating in the current limit mode
aftýer hours is an indication that the battery has been
substntially discharged and likely cannot perform its
requi red 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.
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Battery Parameters
B 3.8.6

BASES (continued)

ACTIONS B.1 and B.2 (continued)

If the float voltage is found to be satisfictory but there
are one or more battery cells with float Volldtage ess than
2.07 V, the associated "OR" statement in Uondition F is
applicable and the battery must be dp)ao-r• inoperable
immediately. If float voltage is sti•sfactv6ly there is a
good assurance that, within 12 hours the battery will be
restored to its fully charged condition (requir d•
Action B.2) from any dischargýyý thi migh't have occi-red due
to a temporary loss of the batterycharger. A dist:• rad
battery with float voltagejt(the charger setpoint) .. r..ss its
terminals indicates that the battery is on the expo•ential
charging current portiont he sec nd part) of its recharge
cycle. The time to rfuuh a bate~ry to its fully charged
state under this conditioniliss' ,iiply a function of the
amount of the previous dischargfe and the recharge
characteristic of the battery. Thus there is good assurance
of fully recharging the battery-w]ithil" 12 hours, avoiding a
premature s tdcwn with its own attendant risk.

If the cidit on is " dijto one or ore cells in a low
voltage condi~tioni bust1 g reýater than 2.07 V and float
voltage is four t(-to e satisJa.ctory, this is not indication
of a substantia]• idischar " battery and 12 hours is a
reasonable time p or to declaring the battery inoperable.

S equired Acto!,B.I only specifies "perform," a
failu•e of SR 3.8..1 acceptance criteria does not result in
the ReýILqured Action'not met. However, if SR 3.8.4.1 is
fled, +ýe appropriate Condition(s), depending on the cause
ci!o!f he failure, is entered.

C.1, C.2, and C.3

With one or two batteries on one train with one or more
cellswith 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. Electrolyte level limits are
visually indicated on each cell via minimum and maximum
electrolyte level lines. 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 Administrative Controls
Section 5.5.2.16, Battery Monitoring and Maintenance
Program). Verification of electrolyte level below the top
of the plates, per Administrative Controls Section
5.5.2.16.c, is addressed by LCS 3.8.106.
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Battery Parameters
B 3.8.6

BASES (continued)

ACTIONS C.1, C.2, and C.3 (continued)

The Required Actions are modified by two Nots Note 1
indicates that Required Actions C.1 and Cr are only
applicable if electrolyte level is belo he top of the
plates. Within 8 hours, the electrollyt'leevel is required
to be restored to above the top of 4ih pla s Note 2
indicates that Required Action C.2 miust be completed if
electrolyte level was below the op )f the plates. The
Required Action C.2 requiremen o ver-ify that th is o
leakage by visual inspectio' nd ite Administrative Controls
Section 5.5.2.16.c initiate action to equalize and ,est in
accordance with manufac)6%•r's rcommendation are taken from
Annex D of IEEE Standa•d 450 (Ref 3). They are performed
following the restoraio'n of the elctrolyte level to above
the top of the plates. Baseon the results of the
manufacturer's recommended testing, the battery(ies) may
have to be declared inoperable and the affected cells
repl aced.

D.1

With one or twoat•teries on ne train with pilot cell
termperature less tan the minimum established design limit,
1_2Thours is alloe.d to restore the temperature to within
limits. A low electroyte temperature limits the current
and power available. Since the battery is sized with
margýn, batey capacity is degraded, sufficient

i s to perform the intended function and the
affected battery is not required to be considered inoperable
ol-ely as a result of the pilot cell temperature not met.

/
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BASES (continued)

ACTIONS
(continued)

E.1

With one or more batteries in redundant tra ir,' :(with battery
parameters not within limits there is notsuff'_&ient
assurance that battery capacity has not hen affected to the
degree that the batteries can still perf-ri their required
function, given that redundant batteries areinvolved. With
redundant batteries involved this liential could result in
a total loss of function on multip lýseystems that rely upon
the batteries. The longer compL etion'•times spe'cii•ied f r
battery parameters on non-redunin• ba•tteries noL w'ith<'In
limits are therefore not ap-rrri t•e, and the paraiiie-ers
must be restored to within•]mits on at least one t'rin
within 2 hours.

F. 1

With one or more batteries with any battery parameter
outside the allowances of theqequired Actions for Condition
A, B, C, D, r E, sufficient capacjtyt•/ ' supply the maximum
expected loa1d reuirement is not a"s-ured anid the
correspondhiný Ynattery must be dei(clared inoperable.
AdditionalyI,' disd,&ieng,,a one or rnre batteries in one train
with one or m 're batery oells Iswith float voltage less than
2.07 V and flci-t curnt'T ýrtea~a- than 2 amps indicates that
the battery capaaci ay no, e sufficient to perform the
intended functilons( The bit'ery must therefore be declared
,ioperable immediately.

SURVEILLANCI
REQUIREMENT

Verijfin hfatter float current while on float charge is
.0 to determ-ire the state of charge of the battery. Float

Charge is the condition in which the charger is supplying
t[1 continuous charge required to overcome the internal
losses o01 a battery and maintain the battery in a charged
state.; The float current requirements are based on the
float crrent indicative of a charged battery. Use of float
curre to determine the state of charge of the battery and
the 7-day frequency is consistent with battery vendor

• recommendation.

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.
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Battery Parameters
B 3.8.6

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.8.6.2 and SR 3.8.6.5

SRs 3.8.6.2 and 3.8.6.5 require verificatior• t< t the pilot
or connected cell float voltages are equa,'t', )o o reater
than the short term absolute minimum v a•ge of 2'.07 V.
Optimal long-term battery performancesbi•obtained by
maintaining a float voltage greater 0an orequal to the
minimum established design limits p rkided by the battery
manufacturer. This provides adequate= ver-potent-jal, whlich
limits the formation of lead S fte and self-dis-harge,
which could eventually render the b'attery inoperab'l',e Float
voltage less than the adm istrative limit, but greaer than
2.07 Vpc, is addressed LCS 3-,38.106 as required by
Administrative Controls •;ction ý5.5.2.16. The frequency for
cell voltage verificatfionreývery/3' days for pilot cell and
92 days for each connected c-ell is consistent with IEEE-450
(Ref. 3). The administrative it for c#ell minimum voltage
is specified in LCS 3.8.106.

SR 3.8. . bur

The limit speci;fled6r ele <lyte level ensures that the
plates suffer ro >phi3sical Ia'mge and maintain adequate

•elie•ct-on transfe capability. The minimum established
•desig• limit is the minimum mark on the cell jar, which is
above the top of "he4pates. The 31-day frequency is
consistent with IEEE-450 (Ref. 3). Battery cells with
electrolyteleve, ibelow the top of the plates are addressed
''ILC) 3 .8 .166.~

S 8_ S. 6.4

This Siurveillance verifies that the pilot cell temperature
is greater than or equal to the minimum established design

,2limit, which is specified in LCS 3.8.106. Pilot cell
• electrolyte temperature is maintained above this temperature

to assure the battery can provide the required current and
S.. voltage to meet the design requirements. Temperatures lower

than assumed in battery sizing calculations act to inhibit
or reduce battery capacity. The 31-day frequency is
consistent with IEEE-450 (Ref. 3).
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Battery Parameters
B 3.8.6

BASES (continued)

SURVEILLANCE SR 3.8.6.6
REQUIREMENTS

(continued) A battery performance discharge test is a test uf constant
current capacity of a battery, normally dore int e "as
found" condition, after having been in yice, to detect
any change in the capacity determined y \acceptance
test. The test is intended to dete'irione ral battery
degradation due to age and usage. F 1-V800 AH ria1ted
batteries, the modified perfor•nnce te will u 'the
combined duty cycle of the crossconnected subsys msi'q

Either the battery performance discharge test or the
modified performance dt#charge tst is acceptable'for
satisfying SR 3.8.6.6;wever, ',rly the modified
performance discharge tes<t •mayiýDesed to satisfy the
battery service test requir •erPtse s of SR 3.8.4.3 for the
1800 AH rated batteries.

A modified peroremance discharge test Is a test of the
battery cap..i. ndits ability toprovide a high rate,
short duration load 's-u'ly the hiighest rate of the duty
cycle). This•wjll -n, n• iri the battery's ability to
meet the critical .•riod olftie load duty cycle, in addition
to determining t percentage of rated capacity. Initial

>condi~tions for th modified performance discharge test
shoul' be identic t those specified for a service test.
The modified perfo nce discharge test is conducted in
accor&ance with IE, 450-2002 Annex 1.3. The battery
t age i"-for the modified performance discharge test
imust remain ab&'e the minimum battery terminal voltage
sp-pcified in the battery service test for the duration of
tLime equal to that of the service test.

The a,-ceptance criteria for this Surveillance are consistent
,ý withi TEEE-450 (Ref. 3) and IEEE-485 (Ref. 4). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer rating. A
capacity of 80% shows that the battery rate of deterioration

y, > 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.
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Battery Parameters
B 3.8.6

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.6.6 (continued)

The Surveillance Frequency for this test is rmrnally
60 months. If the battery shows degradatLnh, o>ijf the
battery has reached 85% of its expectej 4e and capacity is
<100% of the manufacturer's rating, Su' v -i llance
Frequency is reduced to 12 months. owever, i' the battery
shows no degradation but has reache 85% of it-s expected
life, the Surveillance Frequen is oiý,Jy reduce io
24 months for batteries that yev pacity Ž 100IC of •h•
manufacturer's rating. D adati n is indicated, acrbrding
to IEEE-450 (Ref. 3), whenthe battery capacity d ,,ps by
more than 10% relative tits crapcity on the previous
performance test or whenit i -s % below the
manufacturer's rating. These -quencies are consistent
with the recommendations in IFEL-450 (Ref. 3).

At SONGS, 2 spare cells are norinatl>y •#•intained qualified by
installing M n the same seism\bic attery rack where 58
active s c< 1ept on float 4 charge and inspected by
regular Preventive 1,N1aiitence (PM). The spare cells are
included during battey>te nliof the 60-cell battery bank
to demonstratehr adequa 'yunder the configuration
conditions thai vu'wud be present if they were required for

If foý- any reason ttery has to undergo a service and
performance test 'g., one following the other during
sched•lied tnaetnce testing), the service test shall be
'•< co l'6tedci . Recharging of the battery is requied

o)re the performance test is conducted. The "as found"
-ondition prior to the performance test is state of the
battey immediately prior to the performance test.

'REFERENCES 1 UFSAR, Chapter 6.

"'2. UFSAR, Chapter 15.

3'. IEEE-450-2002.

4. IEEE-485-1997.
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Distribution Systems - Operating
B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems - Operating

BASES

BACKGROUND The onsite Class IE AC, DC, and AC v ?aL Vs electrical
power distribution systems are dividu by train into
redundant and independent AC, DC, and•AC vital~bus
electrical power distribution subsystems•.

The AC primary electrical ear distribution system consists
of two 4.16 kV Engineere Safety Feature (ESF) buses, each
having at least one se ý i independent offsite source
of power as well as a& de catedG.d s ite diesel generator (DG)
source. Each 4.16 kV ESF buis n rmally connected to a
preferred offsite source. After a loss of the preferred
offsite power source to a 4.16 k ESF bus, a transfer to the
alternate off site source is accomplised'by utilizing a time
delayed bu njIdervoltage relay. a"l offsite sources are
unavaila the csnns'It'e emergencyDG supplies power to the
4.16 kV ESF bus. Contol power for the 4.16 kV breakers is
supplied from tie ýC JSs 1 baPteries. Additional
description of~thiýsystem ma be found in the Bases for
LCO 3.8.1, "AC Scrces-Operating," and the Bases for
LOG-3.8.4, "DC Soi.rces-Operating."

The 12,0 VAC vitalbu~ses are arranged into four channels and
each channel is norMally powered from its own channel

2 inverter. T]he alternate power supply for the vital buses
are Class 1E constant voltage source transformers powered
frcom one of the trains in the same load group (one
transformer per load group), and its use is governed by
LCO'3.6.7, "Inverters - Operating." Each constant voltage
source ransformer is powered from a Class 1E AC bus.

There are four independent 125 VDC electrical power
distribution subsystems (two for each Train A and B).
Background detail for the DC System is found in the Bases
for LCO 3.8.4, "DC Sources - Operating " and the Bases for
LCO 3.8.6, "Battery Parameters."

The Class 1E AC electrical power distribution system for
each train and the list of all required distribution buses
are presented in Table B 3.8.9-1.
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Distribution Systems - Operating
B 3.8.9

BASES (continued)

BACKGROUND (continued)

Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution Systems

TYPE VOLTAGE TRAIN ATRAIN

AC 4160 V ESFBusA04 __ •ESF Bus AOI u
safety 480 V Load Center B04 Load Center BO
busesLodCneB0

SUBSYSTEM A SUBSYSTEF#.i SUBSYSTEM B SUBSYJTEm" D

Bus D1 from Bus D3 om B D2 from Bus D4 from

DC buses 125 V battery B007 battExy ba r er B008 battery B010
and required and require ad required and required
battery battery •battery battery
charger charger •fhrrger • charger

CHANNEL A CHANNEL C CH'ANL F CHANNEL D

AC vital Bu20 s Y0 f r Y03 from Bus from Bus Y04 from

buses 120 V inver Y i iinvertei Y003 inv rter Y002 inverter Y004
connected tL co nn r ' to connected to connected to
bus D1 • buP D bus D2 bus D4

(1) If a uort system (e.g., charger or inverter) is declared inoperable
and its o" LOen$tj-y, rito LCO 3.8.9 is not required. Only
entry into LCO is req T&rI.

(2) AWnOPRABLE C C s 1E battery bank BOOX (1800 AH rated) may replace B007,
B008, 009, or C0(0 bhttery to allow battery maintenance (including
replacement) activtes.

(3) The "requi rd battery charger" is described in the Bases for LCO 3.8.4,
"DC Source, - Operating" and LCO 3.8.5, "DC Sources - Shutdown."

(4) ub~syste msA and C (or B and D) share a battery and battery charger(s)
whe~r V.buses DI and D3 (or D2 and D4) are cross-connected as described in
the hases of LCO 3.8.4,."DC Sources - Operating."
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Distribution Systems - Shutdown
B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems - Shutdown

BASES

BACKGROUND A description of the AC, DC, and AC ,{tal hus electrical
power distribution systems is prov'id in the ases for
LCO 3.8.9, "Distribution Systems -OpI>eating" ',nd the Bases
for LCO 3.8.5, "DC Sources - Shutdon."- K. •:,o n.< •"

APPLICABLE
SAFETY ANALYSES

The initial conditions of esign Basis Accident a
transient analyses in h UFSAR Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), Lasgirmne Eng ieered Safety Feature (ESF)
systems are OPERABLE. Thc AL,/DC, ad AC vital bus
electrical power distributio ystems are designed to
provide sufficient capacity, capabilityv redundancy, and
reliability o ensure the availdhjlitý rf necessary power to
ESF system 'q that the fuel, Rea.ctor oolant System, and

ces n , n imits are notex"ceeded.

The OPERABILIT.of t... . 1 eA(C-, and AC vital bus electrical
power distribu ••on stem I <1consistent with the initial
assumptions of th acciden analyses and the requirements

-supported systems' OPERABILITY.

The 0 RABILITY of jý minimum AC, DC, and AC vital bus
elec ca- power Qji-'tribution subsystems during MODES 5
and'6eur Lht:

refueling condition for extended periods;

b. Suficient instrumentation and control capability is
,vailable for monitoring and maintaining the unit
status; andL

c. Adequate power is provided to mitigate events
postul'ated during shutdown, such as a fuel handling
accident.

The AC and DC electrical power distribution systems satisfy
Criterion 3 of the NRC Policy Statement.
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Distribution Systems - Shutdown
B 3.8.10

BASES (continued)

LCO Various combinations of subsystems, equipment, and
components are required OPERABLE by other LC , depending on
the specific unit condition. Implicit in ne requirements
is the required OPERABILITY of necessary Y-ppor required
features. This LCO explicitly requires eno-ergization of the
portions of the electrical distribut~ior iySm necessary to
support OPERABILITY of required sys~tem-s, equipment and
components--all specifically addressed in each4LO and
implicitly required via the defnition of OPERABI-LUTY.

Maintaining these portions-j the distribution syst•,m
energized ensures the avaiabeility of sufficient p•wer to
operate the unit in a 'Safe manner to mitigate the
consequences of post lad eveýnt 7 ldring shutdown (e.g.,
fuel handling accidents).

Same-train DC subsystem Buses ay be cross-tied to an 1800
AH rated battery. This alignmen allows both subsystems to
remain OPEBLE There is no time 4mit to the duration DC
subsyste buses mTiay be cross-tied fth the Unit shutdown.
An 1800 H r ted bat ý,,as sufficient capacity to allow
both of the associat v'tal'HS inverters to remain
OPERABLE. The re4 9vitred charger" with the Unit shutdown is
described in th Bases for ICO 3.8. SouShujw n."

APPLICABILIT The AC and DC electrcal power distribution subsystems

requ rd tb e OPERABLE in MODES 5 and 6, and during
mernent of irradiated fuel assemblies, provide assurance

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

b. Systems needed to mitigate a fuel handling accident
are available;

•• c. Systems 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 and refueling condition.

The AC, DC, and AC vital bus electrical power distribution
subsystem requirements for MODES 1, 2, 3, and 4 are covered
in LCO 3.8.9.
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Distribution Systems - Shutdown
B 3.8.10

BASES (continued)

ACTIONS A.1, A.2.1. A.2.2, A.2.3, A.2.4, and A.2.5

Although redundant required features may req~re redundant
trains of electrical power distribution s' b'systms to be
OPERABLE, one OPERABLE distribution subsvstem train may be-
capable of supporting sufficient re ed"''features to allow
continuation of CORE ALTERATIONS a fuel movernent. By
allowing the option to declare required features associated
with an inoperable distributionisBIbsyvtem inoperable,
appropriate restrictions arep imp'T1mented in accordance ýwith
the affected distribution •systems LCO's Required&-Ations.
In many instances, this ion may involve undesired
administrative efforts. f , the allowance for
sufficiently conservate ctio made (i.e., to suspend
CORE ALTERATIONS, movement olf "f "aited fuel assemblies,
and operations involving poslitive reactivity additions that
could result in loss of require SDM (Moe 5) or boron
concentration (Mode 6)). Suspendpig p- ositive reactivity
additions t could result in fai to meet the minimum
SDM or bor on tion limit is:l required to assure
continued sa•fe ope--raifin. Introduction of coolant inventory
must be from so!•urces ihave 'a boron concentration greater
than what would~be ' "quired6in the RCS for minimum SDM or
refueling boronr c,- entrati:oii. This may result in an
oveav l reductio i-n RCS boron concentration, but provides
accep.table margint'ito" intaining subcritical operation.
Introduction of teprature changes including temperature
increases when operaing with a positive MTC must also be
evaluate to ensure they do not result in a loss of required

S'lspension of these activities shall not preclude completion
of act ifs to establish a safe conservative condition.
These ations minimize the probability of the occurrence of

<'•postu• ated events. It is further required to immediately
initiate action to restore the required AC and DC electrical
power distribution subsystems and to continue this action

, until restoration is accomplished in order to provide the
necessary power to the unit safety systems.

Notwithstanding performance of the above conservative
Required Actions, a required shutdown cooling (SDC)
subsystem may be inoperable. In this case, these Required
Actions of Condition A do not adequately address the
concerns relating to coolant circulation and heat removal.
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.
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Distribution Systems - Shutdown
B 3.8.10

BASES (continued)

ACTIONS A.1, A.2.1, A.2.2. A.2.3, A.2.4. and A.2.5 (continued)

Therefore, the Required Actions of Condition A irect
declaring SDC inoperable, which results i.aking the
appropriate SDC actions.

The Completion Time of immediately consilstent with the
required times for actions requiring%: : ompt attention. The
restoration of the required disibut-ii subsystems should
be completed as quickly as po ssi ' in order to minim-lze the
time the unit safety syste,. may be without power.

SURVEILLANCE SR 3.8.10.1
REQUIREMENTS

This Surveillance verifies tial'the AC, DC, and AC vital bus
electrical power distribution -s,> tem is functioning
properly, wit-h all the buses enerzed. The verification of
proper vo'tp ai lability on thel -bses ensures that the
required v is 1- eadily available for motive as well as
control unct'ons for"ý c al system loads connected to
these buses. frie ,-Jd fl -fqueniy takes into account the
redundant capability 'of the'ectrical power distribution
subsystems and ot' indic ions available in the control
rgrom ,hat alert ,e operator to subsystem malfunctions.

REFERENCESQ 1. U Chapte•

2. JUFSAR, Chapter 15.
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Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3
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DC Sources -Operating
3.8.104

3.8 ELECTRICAL POWER SYSTEMS

LCS 3.8.104 DC Sources--Operating

The Train A and Train B DC electrical power dufr$stems shall
be OPERABLE. ,

JT: Rev. 0 effective 00/00/07, to be implementie within
90 days

VALIDITY STATEMEN

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

ACTIONS
---- ---- --- ---- ---- --- ---- --- NOTE ------ ----- ----- ----- ----- -----

Separate Condition entry is allowed forNeach subsy tem battery.

CONDITION REQ[j ,RfE,,D ACTjON COMPLETION TIME
A. SR 3.8.104.1 not met A.1&Entr CO 3.'8.4.A Immediately

B. SR 3.8.104.2 nc B.1 ITitiate Action Request. 8 hours

SURVEILLAN REQUIREMENTS

SURVEILLANCE FREQUENCY

3.8.10'4.1 Verifylja try terminal voltage is SR 3.8.4.1
S129.0 V. (7 days)

SR 3.8.104.2 Verify each required battery charger output 31 days
cs < rated amps with float voltage

>- 131.0 V.__
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DC Sources--Shutdown
3.8.105

3.8 ELECTRICAL POWER SYSTEMS

LCS 3.8.105 DC Sources--Shutdown

DC electrical power subsystems shall be OPERABLE to support
the DC electrical power distribution subsystem (s required
by LCO 3.8.10, "Distribution Systems - Shutdown."

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to be implemented within
90 days

APPLICABILITY: Modes 5 and 6,
During movement of ir adiated fuel assemblies.

ACTIONS

Separate Condition entry is allowed for each subsystem battery.

CONDITION REQUIRED ACTION COMPLETION TIME
A. SR 3.8.105.1 not met A.1 Enter LCO 3.8,5A Immediately

B. SR 3.8.105.2 not met B.1 'Iitiate Action Request. 8 hours

SURVEILLANCREQUIREMENTS

SURVEILLANCE FREQUENCY

3.8.101 Verifyreqired battery terminal voltage is SR 3.8.4.1
_> 129.0_V (7 days)

SR 3.8.105.2 \Yerify each required
is < rated amps with

:Ž: 131.0 V.

battery charger output
float voltage

31 days
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Battery Parameters
3.8.106

3.8 ELECTRICAL POWER SYSTEMS

LCS 3.8.106 Battery Parameters

Battery parameters for the Train A and Trai
shall be within limits.

es

VALIDITY STATEMENT: Rev. 0 effective 00/00/07,
90 days

APPLICABILITY: When the batteries are/requ

ACTIONS

Separate--Condition-entry-is-allowed-fNOTE each
Separate Condition entry is allowed for each sub

to be implei

Remove affected cell(s)
•from the connected cells

OR OR

B.2 Equalize and test the
affected cell(s) per
manufacturer's
recommendation.

48 hours
the

C. not met C.1 Initiate Action Request 8 hours

D. SR 3.8.106.5 or
SR 3.8.106.7 not met

D.1 Enter LCO 3.8.6 Condition D Immediately

E. SR 3.8.106.6 or E.1 Initiate Action Request 8 hours
SR 3.8.106.8 or
SR 3.8.106.9 or
SR 3.8.106.10 or
SR 3.8.106.11 not met
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Battery Parameters
3.8.106

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.106.1 Verify cells, cell plates, and battery 3 1idays
racks show no visual indication of physical
damage or abnormal deterioration or crack
in cells or evidence of electrolyte
leakage.

SR 3.8.106.2 Verify no visible corrosion at terminals, 31 days
and connectors.

OR

Perform SR 3.8.106.10.

SR 3.8.106.3 Verify electrolyte level is above the top, SR 3.8.6.3
of the plates. (31 days)

SR 3.8.106.4 Verify batte1r pilot cell voltage is SR 3.8.6.2
_2.13 V. (31 days)

SR 3.8.106.5 --------------------NOTE,--- ---

Maintain electrolyte temperatore Ž 50'F for
batteries rated 1800 AH that are not cross-
coniiec ed or Ž 60OF for batteries rated
<1800 AH or batterin tha are cross-
connected. h'taecos
K - - - ----- --- -- -- -- -- -- -- -- --

Verify the electrolyte temperature for each
batetry pilot cell (cell averaging not
allowed) i 'above the limit specified in
the NOTE a'bove.

SR 3.8.6.4
(31 days)

!ri fy••'attery connected cell voltage is SR 3.8.6.5
(92 days)
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Battery Parameters
3.8.106

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.106.7 -------------------- NOTE-----------------
Maintain electrolyte temperature > 507F for
batteries rated 1800 AH that are not cross-
connected or _> 60'F for batteries rated
<1800 AH or batteries that are cross-
connected.

Verify the average electrolyte temperature
for the specified connected.attery cells
is above the limit speciffed in the NOTE
above.

10% of connected cells

AND

All connecv

92 days

AND

12 months

SR 3.8. 106.8 ------------------- NOTE ---- -------

Specific gravity needs to be corrected for
electrolyte temperature and level. Level
orre&ton is not required, however, when

battery charging is 2 amps when on float
Scharge.

•V'rify the specifi'c gravity for each
conected battery cell is >_ 1.200.

12 months

* Perform, o the extent possible, a detailed
visual inspection of the battery
instal tion in accordance with
IEEE 450-2002, Annex E.

12 months

Verify connection resistance is
• 150x10" 6 ohm for each inter-cell,
inter-rack, inter-tier, and terminal
connection.

12 months

SR 3.8.106.11 Verify each battery float current is within SR 3.8.6.1
the vendor recommended limiting current: (7 days)
> 0 and : 0.75 amps for 1260 AH rated
batteries and
> 0 and : 1.5 amps for 1800 AH rated
batteries.
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Proposed Change Notice (PCN) 548, Rev. 2

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

List of Regulatory Commitments



List of Regulatory Commitments

1. Relocate the requirements of existing Surveillance Requirements (SRs)
3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 from the Technical Specifications to the
Licensee Controlled Specifications (LCS).

2. Appropriate design features will be added to measure float charging
current when a swing battery charger is aligned to a Class 1 E subsystem
battery.

3. Promulgate LCS for upgrade of the battery maintenance practices to
conform to industry standard IEEE 450.



ATTACHMENT I

Proposed Change Notice (PCN) 548, Rev. 2

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

PRA Evaluation



OBJECTIVE

The objective of this risk-informed analysis is to support an extension of the Completion Time (CT) of
Technical Specification (TS) 3.8.4 for San Onofre Nuclear Generating Station (SONGS) 2/3 1E DC
Power System.

BACKGROUND

The SONGS 125V DC Class IE (1E) batteries have a design life of 20 years. IEEE Standard and NRC
regulations require batteries to be tested annually when a battery reaches 85% of service life or falls
below 90% of its rated capacity. These batteries will approach their 85% service life within the next two
fuel cycles and some batteries are approaching their 90% capacity. In order to avoid the need for annual
tests that cannot be completed online within the current CT, SONGS is replacing these batteries.

In addition to replacing IE DC batteries, the 1E DC power system is to be upgraded to include the
capability to 1) cross-tie subsystems A and C (as well as sub-systems B and D) when a battery is
removed from service, and 2) align a permanently installed swing charger (one for each train) to either
of two DC buses on a single train. The first added feature permits an operator to align two DC buses
from the same train together and remove a battery from service for testing or maintenance. This
configuration would allow all four DC buses to remain energized with sufficient battery support. The
second added feature permits online battery charger testing or maintenance by first aligning the swing
battery charger to the supported bus.

The proposed technical specification change would permit a battery to be removed for up to 30 days
provided that the supported DC bus is realigned within 2 hours via the new cross-tie capability to its
companion same train bus that is supported by a battery. For example, prior to removing battery B007
from bus D1, DI is to be cross-tied to bus D3 that is supported by battery B009.

This analysis evaluates the increase in risk between the normal alignment and the maintenance
alignment with a battery removed from service and the upgraded realignments implemented.

This allowed outage time extension request is unique because the out-of-service component is to be
replaced by a designed and installed 'compensatory' measure. The compensatory measure is an
alternate power source that can meet the functional requirements of the unavailable component.
Without the alternate power source, the TS extension is not allowed and the TS reverts to a format that is
effectively the same as the current allowed outage time of 2 hours.

METHODOLOGY

This analysis is performed consistent with the requirements of Regulatory Guides (RG) 1.174 and 1.177
[1,2]. The SONGS 2/3 Living Probabilistic Risk Assessment (PRA) is modified to reflect the proposed
design change to the 1E DC system. The modified model is used for all calculations.
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Regulatory Guide 1.177:

Regulatory Guide 1.177 requires the licensee to demonstrate that the proposed TS CT change has only a
small quantitative impact on plant risk. An incremental conditional core damage probability (ICCDP) of
less than 5.0E-7 is considered small for a single TS CT change. An incremental conditional large early
release probability (ICLERP) of less than 5.OE-8 is also considered small. As defined in RG 1.177,

ICCDP* = [(conditional CDF 1 with the subject equipment out of service) - (baseline CDF
with subject equipment in service)] X (duration of the single CT under
consideration)

ICLERP* = [(conditional LERF2 with the subject equipment out of service) - (baseline LERF
with subject equipment in service)] X (duration of the single CT under
consideration)

*nominal maintenance unavailabilities are assumed for all other equipment

To demonstrate that the change in risk is small for TS 3.8.4, ICCDP and ICLERP are calculated for a
battery out-of-service as follows:

ICCDPbattery = [(conditional CDF with a battery out of service) -
(baseline CDF with battery available)] X (1 year/365 days) X (30 days) [I]

ICLERPbattery = [(conditional LERF with a battery out of service) -
(baseline LERF with battery available)] X (1 year/365 days) X (30 days) [2]

These calculations are performed for preventive and corrective maintenance and compared to the RG
1.177 guidelines. Since the allowed outage time extensions are to be applicable to all four electrical
sub-systems, calculations should be performed for all four sub-systems. However, to simplify the
analysis, the most bounding sub-system is determined and all subsequent calculations are based on the
bounding case.

Regulatory Guide 1.174:

The anticipated changes in overall annual core damage frequency (CDF) and large early release
frequency (LERF) are calculated and compared to the risk acceptance guidelines in Figures 3 and 4 of
RG 1.174. This is calculated using an expected annual frequency and duration of corrective and
preventive maintenance multiplied by the CDF/LERF with the subject component out-of-service.

PRA Model:

The SONGS 2/3 Living PRA (as of November 3, 2003) is modified to reflect the proposed design
change to the IE DC system. All calculations are performed with this modified model.

Core Damage Frequency (CDF)
2 Large Early Release Frequency (LERF)

-2-



ANALYSIS

The proposed design change only impacts the electrical power system fault tree of the SONGS 2/3
Living PRA. The expected usage of the extended allowed outage time is provided by the electrical
engineering group within the SONGS Maintenance Engineering Division and listed in Table 1.

The relevant calculations are performed with the following notes and assumptions.

Notes and Assumptions:

1. As part of the proposed design change, each battery is to be replaced with one of a larger
capacity. By design, each new 1800 amp-hour (AH) rated lE DC battery, while cross-
connected, will supply sufficient power to support two 1E DC buses. For example, when bus D1
is cross-connected to D3 with Battery B007 removed from service, Battery B009 can meet the
concurrent design load requirements for both DC buses DI and D3.

2. When performing preventive maintenance of a battery, the cross-connect between buses is
completed prior to removing the battery from service (i.e., 'make before break'). The probability
of operator failure to properly align the cross-tie is zero. If the action is unsuccessful, the TS
action to align the cross-tie within two hours will not have been met and therefore the extension
to 30 days is not permitted. The order of restoration of the battery to the bus is done in reverse
(i.e., the battery breaker is closed to the bus prior to opening the cross-tie breakers). -

3. Emergent unavailability (i.e., corrective maintenance) of a battery requires operators to perform
local actions to close breakers to cross-connect buses. If the alignment is not performed within 2
hours or performed incorrectly, then the TS action to align has not been met and the extension to
30 days is not permitted. Only when the alignment is properly performed is the extension to 30
days granted. Once aligned, the IE DC system is identical to the preventive maintenance
alignment. Therefore, except for common-cause failure probability considerations, the
corrective maintenance calculation is similar to the preventive maintenance calculation.

4. The PRA model reflects the proposed design as described in Document 90090, "Scope:
Replacement of Class 1E Batteries And Associated Equipment," SONGS Design Engineering,
June 2003.

5. Test and preventive maintenance activities on a battery are assumed not to increase the
likelihood of any additional events.

6. All common-cause failures (CCF) of IE 125VDC batteries have been modeled along with CCF
of all battery chargers (including dedicated and swing chargers).

7. Credit for cross connecting DC buses is limited to maintenance activities. Without post-initiator
specific procedures, credit for successful post-initiator alignment of the DC bus cross-tie is
difficult to assess. Although such credit would improve the baseline risk (i.e., reduce risk), this
improvement is minimal since the likelihood of post-initiator failure of a battery is extremely
small.
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8. Components other than the affected battery are set to their nominal maintenance unavailabilities.

Data Analysis:

Modifications to the model include the addition of 125V circuit breakers, swing battery chargers and
upgraded batteries. Since these added components are generically similar to components already
existing in the model, it is reasonable to use the same failure data of similar components already in the
Living PRA. Therefore, data found in the Living PRA for failures of circuit breakers, battery chargers,
and batteries are applicable to the new breakers, batteries, and battery chargers. Probabilities for
common-cause failures are adjusted to account for the added components.

The initiating event frequencies for fire are increased for rooms containing DC bus DI and D2 to
account for the addition of the swing battery chargers B021 and B022, respectively, which provide an
additional fire source in those rooms. Therefore, the fire frequencies in these rooms increase from 2.IE-
5/yr to 4.2E-5/yr.

Maintenance Data:

Table 1 shows the expected maintenance activities for batteries. The activities are shown with the
expected frequency and duration. The shaded activities are those activities that require the cross-tie and
therefore require entry into TS 3.8.4 action statement. This data is used to assess the expected annual
risk impact for comparison to risk acceptance guidelines in RG 1.174.
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Table 1
List of Battery Maintenance Activities

Batteries - Requires Cross-tie? Frequency Duration
Preventive Maintenance (yes/noj

Pilot cell re-designation No Annual 1 hr/battery

Spare cell inspections
No 0.5/year 2 hrs/battery

Monthly battery inspection
No Monthly 1 hr/battery

Quarterly battery inspection
No Quarterly 8 hr/battery

Physical inspection of
battery No Annual 8 hrs (or 1 shift)/battery

Equalize charge No Annual 7 days/battery
Single cell equalize charge

No 4-8 years 7 days/battery
Acid adjustment on low
specific gravity cells No 4-8 years I day/battery
Performance or Modified Yes 5 years 7 . 7•days/býLatery 7
Perf orrnianic t Test
Serv~ice Test Yes ,2.5 years 7 days/battery

,Proactlve replacement of Yes 15-20 years 30 days/battery
ratteryea e:d battery rack

~Proactive replacemlent of 10 years a 24-20I day~s/ battery
Inultip1le j~ars Yes ~_________________

Human Reliability Analysis (HRA):

The additional operator actions required for this design change are:

Basic Event Onerator Action Description

U-HCD1TOD3-V
U-HCD2TOD4-V

Operator Fails To Cross-tie Bus DI and D3 (Train A)
Operator Fails To Cross-tie Bus D2 and D4 (Train B)

This design change also required the addition of operator actions to align the swing battery charger. The
likelihood of operator failure to align the swing battery charger in the base and maintenance cases was
set to 1.0 (i.e., no credit for swing battery chargers).

When performing preventive maintenance on a battery, operators will align the crosstie to the other bus
prior to removing the battery to be Serviced (also known as "make before break"). Pre-alignment of the
crosstie will be proceduralized and successfully implemented prior to removing equipment from service
and entering the TS 3.8.4 action statement. Since a revised TS 3.8.4 would allow a CT extension to 30
days only if the bus cross-tie is closed within 2 hours, alignment failure precludes a CT extension. That
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is, the extension to operate in the cross-tied alignment for 30 days is permitted only upon successful
alignment of the alternate power source. Therefore, during preventive maintenance, the probability of
failure for operator actions to align the alternate power source is set to zero.

Common-Cause Failure (CCF) Analysis:

Common-cause failures of swing and dedicated battery chargers are directly modeled in the electrical
power system fault tree and quantified using the alpha factor method [5]. Common-cause failure of
cross-tie and swing battery charger breakers is not required since the breakers are operated in series
where a single breaker failure is sufficient to fail power from the alternate source. Common-cause
failure modeling for batteries is included in the base model. The CCF probabilities for batteries are not
modified for the preventive maintenance case. CCF probabilities for batteries are modified upward,
however, for corrective maintenance of a battery. Modifications are necessary since an emergent battery
failure may impact other batteries due to common failure mechanisms.

Uncertainty Analysis:

Parameter uncertainty calculations were not performed since the base case CDF and LERF are
essentially the same as those calculated when either buses A and C or B and D are cross-tied. This
expectation is similarly stated in Section 2.3.5 of Regulatory Guide 1.177. Modeling uncertainties were
assessed via sensitivity analysis of key assumptions. This is described in more detail in the following
sensitivity analysis section.

Sensitivity Analysis:

Sensitivity analysis was addressed in several areas: cull level, operator action, bounding sub-system and
operation in Modes 2 - 4. These areas are discussed specifically below.

Cull Level: Analyses to assess sensitivity to cull level for both CDF and LERF were performed. The
base analysis was performed at a cull level of 5E-10/yr and 5E-1i/yr for CDF and LERF, respectively.
Sensitivity runs for CDF with cull levels of 1E-10/yr and 1E-11/yr were performed. Similar runs for
LERF were performed at 1E-11/yr and 1E-12/yr. The calculated CDF/LERF and increase in baseline
CDF/LERF are very small and less than 1E-7/yr and 1E-8/yr, respectively. Reducing the cull levels did
not change the single AOT risk from that calculated using a cull level of 5E-10/yr (CDF) and 5E- 11/yr
(LERF).

Operator Action: Sensitivity analysis on operator action values was not performed for alignments.
Operator actions to align the cross-tie to another DC bus to perform preventive maintenance were
assumed to be successful since alignment must be successful prior to removing equipment for preventive
maintenance (i.e., also known as "make before break"). Successful alignment will be based on an
approved step-by-step procedure with independent verification (second checker). Also, the completion
time extension to 30 days is dependent on successful alignment to the other bus within 2 hours. If
successful alignment is not or cannot be performed in 2 hours, then the extension is not permitted and
the allowed outage time remains at 2 hours (as it is in the current TS). Therefore, since operator success
is a condition of the extension, no sensitivity analysis is required.
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Bounding Sub-system: To determine the most limiting of the four sub-systems to be assessed for this
application, sensitivity calculations were performed to assess which sub-system, when aligned to its
alternate power source, would result in the highest risk increase. The differences in the core damage and
large early release frequencies between each of the sub-systems were calculated to be very small and
insignificant. Therefore, sub-system A was arbitrarily chosen for all calculations.

Impact of Peer Review Comments: Sensitivity calculations were performed in response to several facts
and observations (F & O's) from the pilot peer review of the SONGS 2/3 Living PRA against the ASME
PRA Standard [4]. These sensitivity analyses are discussed in the PRA Quality Section.

Operations in Modes 2 - 4: The requested TS is applicable in Modes 1 - 4. Although it is unlikely that
SONGS would operate in Mode 2 - 4 for 30 days, sensitivity calculations were also performed for
Modes 2 - 4. The results are provided in the following Table:

CDF base CDF maint delta CDF ICCDP LERF base LERF maint delta LERF ICLERP

Mode 2 startup 3.457E-05 3.458E-05 1E-8 8E-10 1.226E-06 1.226E-06 <1E-9 <1E-10

Mode 3 Hot Standby 2.786E-05 2.786E-05 <1_E-9 <1E-10 7.702E-07 7.702E-7 <1E-10 <1_E-1_ 1
AFW cooling

Mode 4 (no TDAFWP) 5.014E-05 5.030E-05 1.6E-7 1E-08 3.037E-06 3.037E-06 <1E-9 <1E-10

In Modes 2 - 4, the ICCDP and ICLERP are consistent with RG 1.177 risk acceptance guidelines of 5E-
7 and 5E-8 for ICCDP and ICLERP, respectively. Calculation of impact on an annual frequency (for
comparison with RG 1.174 acceptance guidelines), based on intended annual usage, was not performed
since the AOT extension is not expected to be used in Modes 2 - 4.
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PRA QUALITY:

PRA Adequacy Determination Process:

PRA adequacy refers to 1) baseline PRA model quality and 2) adequacy of the PRA calculation for the
application.

Determination of baseline PRA technical quality/adequacy is based on assessing the current quality
status of the SONGS 2/3 PRA as reviewed in a number of cumulative quality PRA reviews over recent
years. Most recently, the SONGS 2/3 PRA was reviewed against the ASME PRA standard [3]. This
review identified a number of ASME PRA Standard supporting requirements that are less than
capability category II. This peer review provides insight into the current quality status of the SONGS
2/3 PRA.

The technical adequacy of the PRA for the application is based on an assumption that a capability
category II for all supporting requirements is inherently sufficient to meet adequacy requirements for
risk-informed applications, including risk-informed CT applications. In cases where a peer review has
identified supporting requirements as less than capability category II, then technical adequacy for the
application is deemed sufficient when the peer review 'facts & observations,' that are the basis of the
reduced capability category determination, can be shown to have little or no impact on the calculated
results and no impact on the decisions and conclusions of the application. The assessment of impact is
addressed by either 1) sensitivity calculations or 2) bounding risk-informed arguments.

Baseline PRA Adequacy:

Several measures have been implemented in the development of the SONGS 2 and 3 Living PRA to
ensure quality. Changes in the model that impact assumptions, success criteria, basic event
probabilities, and system and plant models formally undergo several levels of review, and depending on
the complexity of the change, may also include peer and/or technical expert panel review.

A comprehensive independent peer review of the SONGS 2 and 3 Level 1 and Level 2 internal events
living PRA for full power and shutdown operations was conducted between August 1996 and April
1997 by an outside consultant (Scientech, Inc.). During this review, documents, procedures, and
supporting calculations and analyses were examined. The review was based primarily on the guidance
provided in the PRA procedure guides such as NUREG/CR-2300, "PRA Procedures Guide: A Guide to
the Performance of PRAs for Nuclear Power Plants," and NUREG/CR-4550, Revision 1, "Analysis of
Core Damage Frequency," as well as PRA applications documents such as EPRI TR-105396, "PSA
Applications Guide," and NUREG-1489, "Review of NRC Staff Uses of PRA." The results of all
independent review activities performed by internal and external reviewers were documented in the
SONGS PRA Change Package process and tracked in the PRA Punch List Database. In June 2003, a
pilot application of the ASMIE PRA Standard peer review process for the SONGS 2/3 Living PRA was
performed [4]. The results of this pilot application are documented in WCAP-16165 Rev. 0 [3].
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Adequacy Of The PRA Calculation For The Application:

The ASME peer review team provided a list of comments (known as 'facts and observations' or F &
O's). These F & O's were identified based on a review of the SONGS 2/3 Living PRA versus the high
level and supporting requirements of the ASMIE PRA Standard. Each F & 0 was graded based on the
type of finding (i.e., technical adequacy or correctness, editorial, suggestion, or complementary).
Seventy-five (75) comments are of type A/B. By definition, A/B F & O's are:

"Important and necessary to address to assure the technical adequacy of the PRA, the capability of the
PRA or the robustness of the PRA update process."

All type A/B F & O's (75) were reviewed for possible impact on the results and conclusions of this
report. These F & O's cover supporting requirements with all capability categories. Almost all SRs
with capability category of less than II have an associated F & 0. Ten F & O's were determined to
potentially have an impact on the results and are included at the end of this attachment. Sensitivity
calculations were performed on each of these ten F & O's. The results of these calculations show that
none of the F & O's impact the results or conclusions.

There are three (3) supporting requirements with capability category I that did not have an associated F
& 0 from the peer review. These three supporting requirements were assessed to determine the impact,
if any, on the application.

Supporting Requirement AS-A9:

Capability Category I Capability Category II
USE generic thermal hydraulic analyses USE realistic, applicable (i.e., from similar
(e.g., as performed by a plant vendor for plants) thermal hydraulic analyses to
a class of similar plants) to determine the determine the accident progression
accident progression parameters (e.g., parameters (e.g., timing, temperature,
timing, temperature, pressure, steam) that pressure, steam) that could potentially affect
could potentially affect the operability of the operability of the mitigating systems.
the mitigating systems.

SONGS uses plant-specific thermal/hydraulic (T/H) analyses (MAAP and RETRAN) in lieu of
generic design basis T/H analyses when such analyses is deemed overly conservative. SCE
believes that the SONGS living PRA meets capability category II for the supporting requirements.
Additionally, more extensive use of realistic, applicable T/H analyses would equally impact the
base and maintenance (cross-tied) calculations for the application. Therefore, capability category I
for this supporting requirement is considered sufficient for this application.
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Supporting Requirement DA-C 10:

Capability Cateeory I I Capability Cateeories II & III
When using surveillance test data, REVIEW
the test procedure to determine whether a
test should be credited for each possible
failure mode. COUNT only completed tests
or unplanned operational demands as
success for component operation.

When using surveillance test data, REVIEW
the test procedure to determine whether a test
should be credited for each possible failure
mode. COUNT only completed tests or
unplanned operational demands as success for
component operation' If the component
failure mode is decomposed into sub-
elements (or causes) that are fully tested,
then USE tests that exercise specific sub-
elements in their evaluation. Thus, one
sub-element sometimes has many more
successes than another

The requirements for capability category II, as written, state that if the component failure mode is
decomposed, then the PRA should include those tests that exercise the specific elements. Since
decomposing failure modes into sub-elements is not required, it could be argued that SONGS does
in fact meet capability category II. Interpretation notwithstanding, rigorous decomposition of
failure modes would be applicable to both the base and maintenance cases and therefore are
equally affected by it. Consequently, capability category I for this supporting requirement is
considered acceptable for this application.

Supporting Requirement QU-D3:

Capability Category I Capability Categories II & III
No requirement to compare results to those COMPARE results to those from similar
from similar plants plants and IDENTIFY causes for differences

in significant contributors.

SCE believes that the SONGS 2/3 Living PRA meets capability category 11/111. A comparison of
PRA cutsets and dominant contributors for all Combustion Engineering (CE) pressurized water
reactors (PWRs) was performed and documented in CE NPSD-1029, Supplement 1, "Summary
Report for Comparison of PSA Cutsets for Dominant Contributors for CE PWRs, Phase 5, CEOG
Task 1046." San Onofre's results compare favorably with similar CE plants.
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RESULTS:

Table 2 provides results for removing a IE DC battery for preventive maintenance. Lines 4 and 5 show
CDF/LERF results when a battery is out of service (OOS) and in-service, respectively. The results show
that the cross-tie alignment yields minimal change in risk. This result is expected because of the availability
and high reliability of an alternate aligned qualified source of power.

TABLE 2
SONGS Conditional CDF & LERF Contributions for Preventive Maintenance (PM)

TS 3.8.4

CDFd I LERFd
1 Present Allowed Outage Time (ACT) 2 hours

2 Proposed ACT - aligned to alternate power source 30 days

3 Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr 1.425E-6/yr

Conditional CDF/LERF for PM (Component
4 UNAVAILABLE, others nominal maintenance) 3.237E-5/yr 1.425E-6/yr

Conditional CDF/LERF for PM (Component

5 AVAILABLE, others nominal maintenance) 3.235E-5/yr 1.425E-6/yr
Increase in CDF/LERF for PM

6 (Line 4 - Line 5) 2E-8/yr <1E-9/yr
Single AOT Risk (ICCDP/ICLERP) for PM -
proposed AOT (RG 1.177): 30 days

7 (Line 6)'30/365 2E-9 <9E-11
Downtime Frequency for PMa

8 (from Table 1) 3.07/yearý

9 Mean Duration of PM 1 0 .6 9 daysc
Single ACT Risk for PM - based on mean duration

10 (Line 6) * (line 9)/365 <6E-10 <3E-11
Yearly AOT Risk for PM - based on mean duration
(RG 1.174)

11 (Line 10) *(Line 8) <2E-9/yr <1 E-1 0/yr

a

b
Frequency represents the combined downtime frequency of all four sub-systems.
Preventive maintenance consists of tests and proactive battery replacements: 2
performance tests in 10 years and 4 service tests in 10 years. This is a total of 6
tests in 10 years times 4 batteries. 6 tests * 4 batteries/10 years = 2.4 tests/year; 4
battery replacements every 15 years or 0.267/year; proactive multiple jar
replacements fbr four batteries every 10 years or 0.4/year; total downtime
frequency = 2.4 + 0.267 + 0.4 = 3.07/year
Mean duration = [2.4 (7 days) + 0.267 (30 days) + 0.4 (20 days)]/3.07 = 10.69 days

d Cull level = 5E-10/yr CDF, 5E-i 1/yr LERF
Bolded values are measured against RG 1.174/1.177 acceptance guidelines

The change in LERF (line 6) is smaller than the last significant digit in the calculation (1E-9/yr). To test
whether the calculation is performed correctly and the model changes completed accurately, the cross-tie
breakers were set to 0.1 failure probability instead of 0.0. In this test case, valid cutsets with an increase in
CDF/LERF were expected and observed. This confirms that the same identical case was not performed for
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base and maintenance cases. However, since the change in LERF is less than the last significant digit of the
Safety Monitor output (1E-9), calculations for lines 7, 10, and 11 are based on ALERF < 1E-9/yr.

Regulatory Guide 1.177:

From line 7, the single CT risk for the removal of a battery is much less than the RG 1.177 guideline of 5E-7
for ICCDP and 5E-8 for ICLERP. Line 7 is calculated by taking the increase in risk in line 6 and integrating
over the proposed AOT duration of 30 days.

Regulatory Guide 1.174:

From Line 11, the annual increase in risk takes into account the expected frequency and duration of outages
of the batteries. This value is less than the RG 1.174 guideline of 1E-6/yr for CDF and 1E-7/yr for LERF.

Corrective Maintenance:

Since initial commercial operation, battery maintenance has been predominantly preventive maintenance.
Except in one case, corrective battery maintenance has been limited to activities that did not require entry
into a TS action statement and/or did not involve a battery that would be unable to perform its design
functions. One case involving a single cell's voltage below TS limits was corrected within the current TS
CT of 2 hours. The corrective action was to jumper in an available spare cell. Battery maintenance
activities are otherwise proactive in anticipation of degrading cell capacity or to correct potential personnel
safety concerns. In all instances of past battery or jar replacement, the batteries would have been able to
meet their design requirement at the time of replacement. Batteries, by their nature, do not exhibit rapid,
immediate failure but rather degrade over time. With the SONGS trending and surveillance program,
degradation to the degree in which a battery is unable to perform (i.e., fail) is predictable and can be
maintained through proactive replacement. Although immediate failure requiring corrective maintenance is
unlikely, such a calculation with conservative assumptions for frequency and duration is included in this
analysis.

For the purposes of assessing the sensitivity of risk to corrective maintenance, a bounding standby failure
frequency of a battery must be developed. It's conservatively assumed that one battery failure has occurred
since commercial operation of Units 2 and 3 (approximately 42 years of operation). The results of this
sensitivity evaluation are included in Table 3.
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TABLE3

SONGS Conditional CDF & LERF Contributions for Corrective Maintenance (CM)

TS 3.8.4

CDFd LERFd

1 Present Completion Time (CT) 2 hours

2 Proposed CT - aligned to alternate power source 30 ays
3 Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr 1.425-06

Conditional CDF/LERF for CM (Component
4 UNAVAILABLE, others nominal maintenance) 7.81 1E-5/yr 6.345E-6/yr

Conditional CDF/LERF for CM (Component
5 AVAILABLE, others nominal maintenance) 3.235E-5/yr 1.425E-6/yr

Increase in CDF/LERF for CM
6 (Line 4 - line 5) 4.576E-5/yr 4.920E-6/yr

Single AOT Risk (ICCDP/ICLERP) for CM
7 (Line 6)'30/365 47973.76E-06 4.04E-7

Downtime Frequency for CMa

8 (From Table 1) 0.024/yrb

9 Mean Duration of CM 30 daysc
Single AOT Risk for CM - based on mean duration

10 (Line 6) * (line 9)1365 3.76E-06 4.04E-7
Yearly AOT Risk for CM - based on mean duration

11(Line 10) (Line 8) 9.03E-8/yr 9.71 E-9/yr

a

b

C

d

Frequency represents the combined downtime frequency of all four sub-systems.
Downtime frequency: In one instance, corrective maintenance was required to
jumper in a spare cell to replace a cell that fell below the TS required minimum
voltage. The action to jumper a cell was completed within the current 2 hour TS
CT. Since no other battery failures have occurred at SONGS Units 2 and 3, for
purposes of determining downtime frequency, one battery failure requiring full
battery replacement is assumed to have occurred since initial power operation. That
is, one failure in 42 years or 0.024/year.
Mean duration: Battery replacement and testing requires 30 days
Cull level = 5E-10/yr CDF, 5E-I 1/yr LERF

Corrective maintenance requiring 30 days to complete represents replacement of a failed battery. Although
the ICCDP/ICLERP (line 7) are greater than the RG 1.177 guidelines, the conservative assumption on
frequency of usage/duration provides results that are consistent with the RG 1.174 guidelines.

- 13-



CONCLUSIONS:

The objective of this risk-informed analysis is to support an extension of the completion time (CT) of
Technical Specification 3.8.4 for SONGS 2/3 1E DC Power System (battery). Calculations were performed
to assess the incremental core damage and large early release probabilities and the expected annual CDF and
LERF for the proposed TS change. The results are compared against NRC RG 1.174 and RG 1.177
acceptance guidelines.

Regulatory Guide 1.177:

As shown in line 6 of Table 2, the increases in core damage and large early release frequencies with two
same train DC buses cross-connected are less than 1E-7/year and 1E-8/yr, respectively. The changes in risk
are small because a fully qualified alternate power source is aligned when a battery is removed for
maintenance. The calculated incremental conditional core damage probability (ICCDP) and incremental
conditional large early release probability (ICLERP) (line 7 of Table 2) are less than the acceptance
guidelines from NRC Regulatory Guide 1.177 of 5E-7 and 5E-8, respectively.

Regulatory Guide 1.174:

In line 11 of Table 2, the expected frequency of TS 3.8.4 usage and duration are combined with the core
damage frequency while in the TS to assess the expected annual risk impact of the TS change. The
expected annual risk impact is measured against NRC Regulatory Guide 1.174. The expected annual
increase in risk is < IE-7/year for CDF and <JE-8/year for LERF, which are less than the RG 1.174
acceptance guidelines.

Therefore, the flexibility of the enhanced DC system to allow cross-connection to the other sub-system on
the same train supports a Technical Specification 3.8.4 allowed outage time extension to 30 days as
measured against the risk acceptance guidelines of RG 1.174 [1] and RG 1.177 [2].

SUMMARY:

The PRA results compare favorably against Regulatory Guides 1.174 and 1.177 in large part because a
qualified alternate source of power is aligned prior to removing a battery. When aligned to the alternate
power source, each DC bus remains energized with a highly reliable source.
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FACTS & OBSERVATIONS (F & O's) FROM THE PILOT APPLICATION
OF THE ASME PRA-STANDARD PEER REVIEW PROCESS

When assessing the impact of a Fact & Observation, the impact on the delta or difference in the non-aligned case versus the aligned
case was assessed. With the 1E Direct Current (DC) sub-system crosstie, there is one battery supporting two buses. With respect to
each bus, the bus is still supported by one battery. The failure rate of each sub-system remains the same. However, the failure
probability of two sub-systems simultaneously increases because of the common battery. A failure of one of the cross-tied buses or its
power source may also fail both sub-systems simultaneously. Peer review comments have an impact on results if the comment results
in an increase in risk for the cross-connected (one battery/two bus cross-tied) case without a commensurate increase in risk for the
base ('two battery/two bus) case. The following 10 F & O's were determined to potentially have an impact on the results.

Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

DA-C3-02 NM Some significant components (e.g., LPSI pumps, AFW pumps, None provided Turbine driven AFW pump P140 sensitivity
and Service Water pumps) were assumed some demand rate was tested by doubling the failure to start
as 12 years ago and adopted the demand data collected from probability and testing with Sub-system A
1985 to 1991 as current demand data. battery B007 in-service and out-of-service.

The calculation shows a delta risk with the
Especially, the demand data of Tank 121 was adopted from doubled failure rate of P140 to be 1 E-7/year
the P140 demand data from control room log from 1997 to CDF. A very minimal increase that does not
2001, but, P140 did not apply its own data, instead of, P140 impact the conclusions or the request for a
applied the demand data from 1985 to 1991. TS 3.8.4 CT extension. Pumps from other

systems are expected to have an even
Furthermore, most of the components applied a time period 54 smaller impact on a delta risk calculation.
months, but P140 applied 10 months only without reasonable
reason documented.
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Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

DA-C3-03 NM SCE assumed that 70% TID AFW pump failed to run is due to None provided The non-recovery probability for P140 (L-
overspeed and it is recoverable. There is no bases can be TP140NR--S) was doubled. The calculation
found to support this assumption. Plant data showed 0 failure shows a delta risk of less than 1 E-7/year
to run in 295 hours and 0 failure to start on 38 demands. CDF. Therefore, this F&O has no impact on

the conclusions.
Furthermore, there is no justification to apply this recoverable
credit to failure to start not the failure to run. (Note that Failure
to start has higher failure rate than failure to run.)

DA-C14-01 NM Recovery of common cause failure of AFW and Diesel Review plant specific data Sensitivity calculations were performed by
Generators does no use plant-specific data and the applicable to identify actual or adjusting the recovery of CCF of AFW
Common Cause has not been reviewed. Common cause potential common cause pumps and EDGs. When setting these
failure to run events for the EDGs and AFW pumps are failure of the AFW and recoveries to 1.0 together, the base case
recovered using data from an EPRI report. It is not clear that diesel generators and CDF (LERF) increased from 3.24E-5/yr
the data from that reference report (NSAC-161) applies to document that these (1.12E-6/yr) to 3.25E-5 (1.13E-6/yr). The
common cause failure events, failures can be recovered, cross-tied case went from 3.24E-5/yr

Update recovery rates (1.12E-6/yr) to 3.26E-5 (1.13E-6/yr). The
and common cause failure ICCDP and ICLERP for 30 days are 8E-9
factors using plant- and 8E-10, respectively.
specific data.

DA-D3-01 III Consider modifying the SONGS 2/3 Generic Data for TP and Review current PRA data The failure rate of the battery chargers was
BC. A mean of 3.0E-2 for turbine driven pump failure to start studies and update increased by a factor of 16.7 to 1 E-5/hr with
on demand appears to be significantly conservative before generic data for these a 24 hour failure probability = 2.4E-4. The
factoring the SONGS failure experience with condensate trips, components. CCF values of battery chargers were also
PLG-500 has a value of 1.3E-7 EF 4. The SONGS experience increased by a factor of 16.7.
that is included in the generic data should be removed for
determining the generic component, as long as it is included in X-tied CDF= 3.227E-5/y
the Bayesian update. A mean of 6.OE-7 for battery charger Base CDF = 3.226E-5/y
failure to operate appears to be non-conservative since a ACDF = 1E-8/y
value of 1 E-5 EF 5 is available from EGGSSRE-8875. ICCDP = 8E-10

X-tied LERF= 1.125E-6/y
Base LERF= 1.125E-6/y
ALERF < 1E-9/y
ICLERP < 1E-10
Note: cull level for CDF and LERF set to 5E-10.
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Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

TP: Reducing the failure rate of the turbine
driven pump by several orders of magnitude
as suggested by the F & 0 would reduce the
frequencies of all cutsets involving the pump
and DC power. This essentially eliminates
any contribution of the TD AFW pump to this
application. Therefore, this F&O has no
impact on the conclusions.

HR-G4-05 11 Human action should only be used as interviewed. This Use human actions as All Initiating events (IE's) except for Loss of DC
means scenarios where indication is lost (e.g., Loss of 125 interviewed (LDC1 & LDC2) were set to 0.0. The initiating
VDC pre-trip and post trip) the human actions that credited this frequency for LDC1 & LDC2 were set to 1.0.
indication should not be used. All resulting cutsets were reviewed for any

operator actions (HC events, that is: post-
initiator operator actions). The only operator
actions that are relevant are operator manually
closing breakers for AFW pumps P141 and
P504. The probability of these actions is 0.1,
but they are multiplied oy 10 to account for loss
of indication (from loss of DC). Therefore, the
loss of indication was already accounted for in
the calculation for the main report.

Also, with the above settings, the following
results were calculated:

X-tied CDF= 1.79E-5/y
Base CDF = 1.79E-5/y
ACDF < 1 E-7/y
ICCDP < 8E-9

X-tied LERF= 9.61 E-6/y
Base LERF= 9.61 E-6/y
ALERF < 1E-8/y
ICLERP < 8E-10

_Note: cull level for CDF and LERF set to 5E-
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Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension lmpact
Peer Review Team

10.

No impact from this F&O.

QU-A2-01 The uncertainty analysis attempting to address the correlation Make sure that inputs for No impact. Resolution of this F & 0 will
of parameter inputs does appear to yield results that would be both cases are equally affect the base and maintenance
expected. The results of the case accounting for the impact of appropriate and/or case. Therefore, a delta risk calculation is
parameter correlation yielded a reduction in the mean CDF as benchmark code to unaffected by this F&O.
compared to the uncorrelated results. This should not be the assure appropriate
case. It appears that either the inputs are incorrect (for treatment to resolve
example, the translation from the histogram to code inputs) or problem.
there is a computational problem.
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Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

QU-A4-01 I/11/I11 Recoveries - Post Processing (Appendix A-7 Post Processing Incorporate these No impact.
Explanation Report) - a number of post processing action (9 corrections into the fault Truncation limit dropped to 1E-12 for CDF
of 23) increase the basic event probability in the minimum trees. Missing cutsets will and LERF.
cutset, some by significant factors (i.e., multiplication factors of impact both the overall X-tied CDF= 3.753E-5/y
34.2 and 90.9). Applying increasing factors after solution will solution of CDF/LERF as Base CDF = 3.746E-5/y
allow cutsets which should have been above the truncation well as individual ACDF = 7E-8/y
limit and part of the solution to be missing from the final importances. ICCDP = 6E-9

analysis, since they were dropped by the truncation and were X-tied LERF= 1.723E-6/y
not present to have the multiplier applied. This also impacts Base LERF= 1.719E-6/y
the importance of components for applications such as the ALERF = 4E-9/y
Maintenance Rule. ICLERP = 3E-10

QU-B3-01 NM The truncation limits selected for CDF and LERF were not My experience is that Sensitivity analysis was performed to
selected sufficiently low enough to capture an adequate truncation usually falls assess the impact of lower truncation levels
number of cutsets, especially for applications involving between 5 to 6 decades (1 E-1 1, 1 E-12). Lower truncation levels did
component importance such as the Maintenance Rule. One below the CDF or LERF not impact the results and conclusions.
industry rule of thumb is to use a truncation that captures 90% value. The industry Therefore, this F & 0 will equally affect the
of the CDF obtained when 1% change in CDF occurs when thumb-rule can be used. base and maintenance case. Therefore, a
dropping the truncation one decade. From the figures provided Since a fast analysis delta risk calculation is unaffected by this
in IPE-MR-000, there was a 4.2% drop at 5E-12 truncation for engine is being used the F&O.
CDF and 9.0% drop at 1 E-12 truncation for LERF for the time needed for the
lowest solved analyses. Therefore the value assumed to be solutions should not be
"close" to the final value was not valid. Even though the excessive. Enough
selected truncation captures 94% of the lowest analyzed value calculations need to be
for CDF and 92% for LERF, it is capturing a much lower ratio performed that it is clear
of the actual CDF and LERF. The statement in the reports that that the "curve" has truly
95% of the CDF is being captured is not accurate. This is also flattened and the selected
why the number of minimum cutsets is less than usually value adequately captures
observed at other utilities. From experience, the truncation CDF and LERF.
would be expected to be about a decade lower for CDF and
between 1-2 decades for LERF.

(Note: SR QU-B3 requires that truncation be such that no
significant accident sequences are inadvertently eliminated.
The NRC quantitative interpretation of significant is that you
need to have enough cutsets such have 95% of final
CDF/LERF for solution with convergence sufficient to
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Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

demonstrate the 95% of CDF/LERF.

J. ___________ n ± ________________________ I ________________________________________
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Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

QU-F3-01 NM There was some discussion in Section 12.5 of the Main Report The presence of impacts Sensitivity analyses were performed on
of the assessment of impact of assumptions that could impact of such assumptions and specific assumptions that may affect the
PRA results. This focused on results of a series of sensitivity sources of uncertainties base case differently than the maintenance
cases that were run. Within this set of cases, the impacts of can affect risk-informed case. These are discussed in the sensitivity
selected modeling assumptions were quantified and evaluated decisions made using the analysis section of this report.
individually. However, SR QU-F3 (and also SR PRA. Consider
QU-E2 and QU-E4) of the ASME Standard should be developing a process for
interpreted as requiring a more structured approach to: (a) identifying key
identifying what the key assumptions and key sources of assumptions and key
uncertainty are, and (b) for evaluating and documenting both sources of uncertainty in
individual and, to the extent practical, cumulative or the PRA, and developing
overlapping impacts. meaningful sets of
Some items of particular interest would be assumptions that sensitivity cases to
may introduce significantly conservative bias into the results identify their impacts.
(e.g., the simplifying assumptions made for loss of control
room HVAC), and assumptions that result in the screening of
potential contributors from the model (e.g., the process used in
the internal flooding analysis), or assumptions and
uncertainties associated with success criteria. Some
additional guidance is provided in the SRs noted above..

QU-F6-01 NM The main report describes the overall results and provides Add a section to the main Sensitivity analyses were performed on
some sensitivity analyses. No description of the limitations of report that discusses specific assumptions that may affect the
the PRA model was identified. In the self-assessment, the limitations of the PRA base case differently than the maintenance
focus of SCE's response was on limitations in scope (i.e., model. case. These are discussed in the sensitivity
shutdown, Level 3, etc.). However, the internal events analysis section of this report.
CDF/LERF model has limitations in and of its self.

- 22 -



Capability
Category Proposed Resolution

F&O of SR Observation from DC CT Extension Impact
Peer Review Team

SY-Al1-01 1/11/1II The DG mission time is limited to 8 hrs. This is based on the Model the full spectrum of No impact.
data that no LOOP in excess of 8 hrs have occurred in this possible LOOP durations The run times were extended to 24 hrs with
region. There is some likelihood that a LOOP in excess of 8 up to 24 hrs. If the 8 hour the following results:
hrs. Assigning a zero likelihood to this possibility seems mission time is retained, X-tied CDF= 3.221 E-5/y
overly optimistic. add an operator action Base CDF = 3.220E-5/y

with this recovery to ACDF = 1 E-8/y
In Recoveries, Post Processing Basis Code #1, Changes the account for restoration of ICCDP = 8E-10
Mission Time of the Diesel Generators from 24 hours to 8 offsite power. X-tied LERF= 1.121E-6/y
hours for internal initiators. The basis for this change is Base LERF= 1.121 E-6/y
recovery of offsite power having a high probability of recovery ALERF < 1E-9/y
within 8 hours. However, recovery of offsite power requires ICLERP < 1E-10
manual operator action and such action is not being added to Note: cull level for CDF and LERF set to 5E-10.
the recovered cutset to account for failure to restore power.

- 23 -



ATTACHMENT J

Proposed Change Notice (PCN) 548, Rev. 2

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

Review Aid



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 1 of 38

PCN 548 Rev 2
Review Aid for March 2007 NRC Submittal

Updated 3/19107

Markup

Of

Common Technical Specification Pages,

Licensee Controlled Specification Pages,

And

Bases Technical Specification Pages

LEGEND:

TSTF-360 Technical Specification Task Force, "DC Electrical Rewrite"

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

Color coded wordina indicates the followina:

BLUE

RED

Proposed SONGS Tech Spec wording same as TSTF-360, Rev 1.

Note: Verbatim wording from TSTF-360, Rev I used on SONGS.

Proposed SONGS Tech Spec wording not used in TSTF-360, Rev 1.

Note: Modified wording for clarification purposes and/or added
wording to describe specific/alternate methods used on SONGS.

Existing SONGS Tech Spec wording (or clarification comments).BLACK
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Background:

The proposed change revises terminology of trains, channels, systems and subsystems to
make the San Onofre Nuclear Generating Station (SONGS) licenses consistent with industry
convention.

The proposed change includes improvements to the various electrical specifications reflected in
Technical Specification Task Force (TSTF) - 360, Revision 1, "DC Electrical Rewrite" and
additional requirements developed by the TSTF-360 industry working group in 2006.

The proposed change revises battery surveillance frequencies to follow the battery
maintenance practices accepted by the NRC mainly using the guidelines of TSTF-360 and
industry standard IEEE 450-2002.

Note:
Where prudent, engineering evaluation and concurrence from the battery manufacturer have
been used to justify the proposed changes; i.e., it is recognized that IEEE 450-2002 is not of
itself approved by the NRC for use and application.

Attachments:

1) Battery Maintenance Requirements and LCO/LCS References (Table 1)
2) DC System Configuration Diagrams (Sketch 1 and 2).
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DC Sources - Operating

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

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery terminal voltage to greater 2 hours
battery charger(s) on one than or equal to the minimum established float
train inoperable, voltage. (S as49 30, RI)

tranm objztve, h.r werdft (Same a rF 360, RI)
.iff.r. .. frzrn .STF 3-0, RI)

Once per 12 hours
A.2 Verify battery float current _ 2 amps.

(Sa~n as TTF *G RI)(S6rn as 4;5 360, Ri)

AND
7 days

A.3 Restore required battery charger(s) to

OPERABLE status. (Game a .T.. 36, Ri)

(4n 4S1T- 363, R1. Net on eyisfing SONGS LcO betisez met
part of euffent lieens.ng basis. Dzcided to a~dd to LG va
revision te the es Izaz mendment).

B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time
of Condition A not met. (Added, not deseibed in TSTF 360, RI) (Added, not in TTF 3W,

nAdded, not in .. . .360, RI)

C. One DC electrical C.1 Restore DC electrical power subsystem to 2 hours
power subsystem inoperable OPERABLE status
for reasons other than (~m= S .. 0,...
Condition A. (Sa.. as 4ST 360, Ri)

(Same as STVF 30, RI) QR

C.2 Cross connect with same train DC 2 hours

subsystem. ** (Adde,, .notinT..F 36G, RI)

EAdded to le aftm-ate eefief;i-n±c met desezibcd
TEF360r-i4

D. DC Subsystem Buses D.1 Restore DC Subsystem Buses to non-cross- 30 days
cross connected. ** connected configuration.

(AIdded to allow alet (Added to le alterna~te enfigq-atie, me~t dee±be in eefg~bn not deseribed in

eeffturafi:n, net desefibed in 46WTS W30 I)TT 30 I
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E. Required Action and EA Be in MODE 3. 6 hours
Associated Completion Time
of Condition C or D not met. (Game as .... F 3., R) (Gae .. ST. 360, RI)

(Same as TSTF MG0, R!, added AND
Ccndiben 9 appibifty) E.2 Be in MODE 5. 36 hours

(-Sameas 1F 363, RI) E~ea 41ST 3W0, RI)

**Note: Requires a battery with a rated capacity of greater than or equal to 1800 Amp-hours.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater than or equal to the 7 days
minimum established float voltage. ,7 ...... .T 6. R1.3

(Sm Ts 46 360, RI) days peF !EE-E 150 2002)

SR 3.8.4.2 Verify each battery charger supplies >- rated amps at >the 24 months
minimum established float voltage for >_ 8 hours. (1______pe_____3_,_1.2

(Essef~tilly same a 4TrF 360, R1, rated amps w-ill be speeified on the 46 Base) menttis per IEEE 150 2002)

(I4 ... .363, R1. Not n....... fer SONG.S LC.)

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.

(Sa, as T 360, R•)

(4n T1S4F 369, R1. Not neeessart feF SONG&)

2. The battery performance discharge test in SR 3.8.6.6 may be
performed in lieu of SR 3.8.4.3 once per 48 months.

(Added to .. t.nue to . ..... alternate meth.. Fe. e....g batteris) 30 months

Verify battery capacity is adequate to supply, and maintain in (18n,,es pe- ,T-,,F 360, R1. 3G
OPERABLE status, the required emergency loads for the design f,,,,.. per IEEE 150 2002)

duty cycle when subjected to a battery service test.

(Same TasT 4SW36. ,)_--
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3.8.5 DC Sources - Shutdown

The DC electrical power subsystem shall be OPERABLE to support the DC electrical power
distribution subsystem(s) required by LCO 3.8.10, "Distribution Systems-Shutdown."

LCO 3.8.5

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two required A.1 Restore battery terminal voltage to 2 hours
battery charger(s) inoperable, greater than or equal to the minimum

established float voltage. cSrne as 4STF 360, RI)
(Sazn objeetive, hcwz.er wedF
diffzrze from 4STF 360, RI) (Same as 4 350, RI)

AND
Once per 12 hours

A.2 Verify battery float current • 2 amps.

rr--n e as 4 6:r 3 6., R I). ;(S a fn as 4z"T 36 ,0, R I)

(i TST4F 360, R1. Nezt in SONG6 LCO
beeause net patt of euffefit Iiee"i~ AND

A.3 Restore required battery charger(s) to 7 days
OPERABLE status.

(f n 1 360, R1. Net in z.. ig SONGS LCO b'" u" n.e. t (S. a•TS9 3f&, RI)

pait of ewe-nt heensing bais Dzzfidd to adld to L=GO via a

B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time of
Condition A not met (Added, G. .t_, B & G .^_ __ in TS7- 360, Ri) (Added., e.d..n B. & G

zemnLed i. TS1T 360, RI)

(AIdded, Gendtiben B & G ezmb;ned~f
TSTFF360,RI)4
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CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more required DC
electrical power subsystem(s)
inoperable for reasons other
than Condition A.

(Sarne ebjzdive asISTF 369, R)

(in 464F 360, RI. See Gendtief B
SONGS GG)

C.A Declare affected required feature(s)
inoperable.

(..:.. as ,T 360, R• )

OR

C.2.1 Suspend CORE ALTERATIONS.

(Saime asSTF 350, RI)

AND
C.2.2 Suspend movement of irradiated fuel

assemblies.

(Sa~z asT46F 360, RI)

AND

C.2.3 Suspend operations involving positive
reactivity additions that could result in loss of
required SDM or boron concentration.

(Sa1me l~ejeby as 464F 3W, R!, :.•nq i n"m, .um

SONGS 6co use*)

AND

C.2.4 Initiate action to restore required DC
electrical power subsystem(s) to OPERABLE
status.

(6ame as 464 360, RI)

Immediately

(Sameias Tel 360, RI)

Immediately

(SImedias STF 30, RI)

Immediately

(CSm~zezas :9 360, RI)

Immediately

(Saimc as TS1T 360, RAI)

Immediately

(Same as TSTV 360, RI)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

For DC sources required to be OPERABLE, the following SRs are
applicable: In accordance with
SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3. applicable SRs

(Sm a STF 360, RI) (S~n as 46FN I
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3.8.6

LCO 3.8.6

Battery Parameters

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

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

------------------------------------------------ ......................... IIJl II I,-, I ac t
Separate Condition entry is allowed for each battery.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two batteries on A.1 Perform SR 3.8.4.1. 2 hours
one train with one or more (Saz asa z 41: 3, PA) (Srnama43 3W0, RI)
battery cells with float voltage
<2.07 V. AND

(Same..s ..F 36, RI) A.2 Perform SR 3.8.6.1. 2 hours
(same aTsT 350, RI) (5amz a TSTF 3 RI)

AND

A.3 Restore affected cell voltage Ž2.07 V 24 hours
(Sfne as 4S1T 360, RI) (Saxne asTF6 350, RI)

B. One or two batteries on B.1 Perform SR 3.8.4.1 2 hours
one train with float current > 2 (S... . . 6V 369, RI) (.. .. as TSTF 3.0, RI)
amps.

AND
(Same as 4STF 360, RI)

B.2 Restore battery float current to _< 2 amps. 12 hours
(Sm as ST-F 39, RI) (Same as 4354F 350, RI)

C. One or two batteries on ------------- NOTES ---------- ...---------------
one train with one or more 1. Required Actions C.1 and C.2 are only
cells with electrolyte level less applicable if electrolyte level was below the top
than minimum established of the plates.
design limits. (.a.. as .ST. 30, RI)

2. Required Action C.2 shall be completed if
Esam r as ....,,,W, RI) electrolyte level was below the top of the plates.

(S.. as.. TF 360, RI. Moed, Nt,, "m Cendifie, ',lu,,

to Required Aedef+)
........................................................-

C.1 Restore electrolyte level to above the top of 8 hours
the plates. (Sam: as 454F 360, RI) (Same as TS .360, RI)

(Moved beA te Required Aekicn Nete 2) AND

C.2 Verify no evidence of leakage. 12 hours
fSarr. as TSTF 3N0, RI) (6am:T s xTF 369, RI)

AND

C.3 Restore electrolyte level to greater than or 31 days
equal to minimum established design llmits. (Same (Samea TSTF 360, RI)
as 491360, RI)
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CONDITION REQUIRED ACTION COMPLETION TIME

D. One or two batteries on D.1 Restore battery pilot cell temperature to 12 hours
one train with pilot cell greater than or equal to minimum established
electrolyte temperature less design limits. (S•m• as .. .. 360, .,,)
than minimum established
design limits. .am as .360, RI)

(Same• a Tý 363, RI)

E. One or more batteries in E.1 Restore battery parameters for batteries 2 hours
redundant trains with battery in one train to within limits.
parameters not within limits. (Same,'- as 35 MG, RI)

(Same as 46Wr 360, RI)
(Sfn asW 4%.M3, R*I)

F. Required Action and F.1 Declare associated battery inoperable. Immediately
associated Completion Time of
Condition A, B, C, D, or E not (.... asF ... , RI) (..a.n. as 444 3,, RI)
met.

(Same~ as TSTF 369, RI)

QR

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

(S.a"me as4 365, RI)
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SURVEILLANCE REQUIREMENTS

Page 9 of 38

SURVEILLANCE FREQUENCY

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

Verify each battery float current is !5 2 amps. 7 days

TS~n s 4TF 350, RI) (7 d~ays per TS1T 350, R1. 31 days
per: IEEE 150 2002)

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

(Srn: asz TS1T 350, RI) (Same asTSTF 350, RI)

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

(Safne a s*&* 3W0, RI)
T~m sT4W 360, RI)

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

(Same as TS1T 350, Ri)
(Samez as4W 350, RI)

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

(Sa.me as 4W 60, RI) R1) ((Same a 360, RI)

SR 3.8.6.6 Verify battery capacity is > 80% of the manufacturer's rating when 60 months
subjected to a performance discharge test or a modified performance
discharge test. (S.... as T 30, Ri)

(Same~ asT 46W 6, RI) AND

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

(Net pessib: aIt SONGS)
(Same aTs 4-F 369, RI)

AND

24 months when the battery
has reached 85 % of the
expected life with capacity Ž

100% of the manufacturer's
rating

E!Same as T1SW 3Q0, RI)
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5.5 Procedures, Programs, and Manuals

5.5.2.16 Battery Monitoring and Maintenance Program

This Program provides for restoration and maintenance, based on the recommendations of IEEE
Standard 450-2002, "IEEE Recommended Practice for Maintenance, Testing, and Replacement of
Vented Lead-Acid Batteries For Stationary Applications," of the following:

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

(Same aTs 46OF 6, RI)

b. Actions to verify that the remaining cells are above 2.07 V when a battery cell or cells have been
found less than 2.13 V, and

(Added, based en 464F 360 indusbywetr,.zgrzup feedi baeck, not in TST;F 360, RI)

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

(Ga~rfieab;n, v.wzdinq different frzm TSTF 369, RI)
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LCS 3.8.104 DC Sources - Operating

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

WAPd, net "i, LSTf " , RI)

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

SNOTE il d e symSeparate Condition entry is allowed for each subsystem battery.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. SR 3.8.104.1 not met A.1 Enter LCO 3.8.4.A Immediately

B. SR 3.8.104.2 not met B.1 Initiate action request 8 hours

SURVEILLANCE REQUIREMENTS LCS 3.8.104

SURVEILLANCE FREQUENCY

SR 3.8.104.1 Verify battery terminal voltage is _ 129.0 V. SR 3.8.4.1 (7 days)

(Per TTF 360, 31 dayspe FEE-E

45&9'GG2ý

SR 3.8.104.2 Verify each required battery charger output is < rated amps
with float voltage _> 131.0 V.

31 days

(per IEEE 150 2002)
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LCS 3.8.105 DC Sources - Shutdown
DC electrical power subsystems shall be OPERABLE to support the DC electrical power
distribution subsystem(s) required by LCO 3.8.10, "Distribution Systems - Shutdown."

(Added, ne~t in TFIT 360, RI)

APPLICABILITY: MODES 5 and 6, and during movement of irradiated fuel assemblies.

S CNOTE
Separate Condition entry is allowed for each subsystem battery.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SR 3.8.105.1 not met A.1 Enter LCO 3.8.5.A Immediately

B. SR 3.8.105.2 not met B.1 Initiate action request 8 hours

SURVEILLANCE REQUIREMENTS LCS 3.8.105

SURVEILLANCE FREQUENCY

SR 3.8.105.1 Verify required battery terminal voltage is > 129.0 V. SR 3.8.4.1 (7 days)

(Per 4TrF 350, 31 days peF IE

SR 3.8.105.2 Verify each required battery charger output is < rated amps 31 days
with float voltage __ 131.0 V.

(per~ WEE 450 2002)
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LCS 3.8.106 Battery Parameters

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

APPLICABILITY: When the batteries are required to be OPERABLE.

Separate Condition entry is allowed for each subsystem battery.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. SR 3.8.106.1 or A.1 Initiate action request 8 hours
SR 3.8.106.2 not met

B. SR 3.8.106.3 not met B.1 Remove affected cell(s) from the 24 hours
connected cells
OR O

B.2 Equalize and test the affected cell(s) per 48 hours

the manufacturer's recommendation.

C. SR 3.8.106.4 not met C.1 Initiate action request 8 hours

D. SR 3.8.106.5 or D.1 Enter LCO 3.8.6 Condition D Immediately
SR 3.8.106.7 not met

E. SR 3.8.106.6 or EA1 Initiate action request 8 hours
SR 3.8.106.8 or
SR 3.8.106.9 or
SR 3.8.106.10 or
SR 3.8.106.11 not met

SURVEILLANCE REQUIREMENTS LCS 3.8.106

SURVEILLANCE FREQUENCY

SR 3.8.106.1 Verify cells, cell plates, and battery racks show no visual 31 days
indication of physical damage or abnormal deterioration or cracks
in cells or evidence of electrolyte leakage. (per 1EEE 450 202)

SR 3.8.106.2 Verify no visible corrosion at terminals and connectors. 31 days

9(per IEEE 150 202)

Perform SR 3.8.106.10.

SR 3.8.106.3 Verify electrolyte level is above the top of the plates SR 3.8.6.3 (31 days)

(iTFmple,-tf ,: 5.5.2.16.e)

SR 3.8.106.4 Verify battery pilot cell voltage is _ 2.13 V SR 3.8.6.2 (31 days)

(implem.ent ... 5.5.246.a)
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SR 3.8.106.5 - ----- NOTE- ----
Maintain electrolyte temperature z 50OF for batteries rated 1800
AH that are not cross-connected or > 60WF for batteries rated
<1800 Al- or batteries that are cross-connected.

Verify the electrolyte temperature for each battery pilot cell (cell SR 3.8.6.4 (31 days)
averaging not allowed) is above the limit specified in the NOTE (peF IEEE 150 20
above.

SR 3.8.106.6 Verify battery connected cell voltage is > 2.13 V. SR 3.8.6.5 (92 days)

(i mplzmznetTS 5.5.2416.a)

SR 3.8.106.7 - -- - NOTE - --

Maintain electrolyte temperature > 50°F for batteries rated 1800
AH that are not cross-connected or > 60°F for batteries rated
<1800 AH or batteries that are cross-connected.

Verify the average electrolyte temperature for the specified
connected battery cells is above the limit specified in the NOTE
above.

10% of connected cells 92 days

(peF IEEE 150 2002)AND

ANM
All connected cells. 12 months

(peF IEEE 150 2002)

SR 3.8.106.8 -NOTE
Specific gravity needs to be corrected for electrolyte temperature
and level. Level correction is not required, however, when
battery charging current is _ 2 amps when on float charge.

Verify the specific gravity for each connected battery cell is > 12 months
1.200. (e - -EEE 150 200• 2

SR 3.8.106.9 Perform, to the extent possible, a detailed visual inspection of the 12 months
battery installation in accordance with IEEE 450-2002, Annex E.

SR 3.8.106.10 Verify connection resistance is <150x106 ohm for each inter-cell, 12 months
inter-rack, inter-tier, and terminal connection. (EE50 2W2)

SR 3.8.106.11 Verify each battery float current is within the vendor SR 3.8.6.1 (7 days)

recommended limiting current:

* 0 and " 0.75 amps for 1260 AH rated batteries and

> 0 and < 1.5 amps for 1800 AH rated batteries.
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B 3.8.4 DC Sources - Operating

BASES

BACKGROUND

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

The 125 VDC electrical power system consists of two independent and redundant safety related Class 1E DC electrical
power systems (Train A and Train B). Each, train consists of two
subsystems each containing one 125 VDC battery the required battery
charger -, for each battery, and all the associated control equipment and interconnecting cabling.

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

The Train A and Train B DC electrical power systems provide control power for their associated Class 1E AC
power load group, 4.16 kV switchgear, and 480 V load centers. The DC electrical power subsystems also provide DC
electrical power to other loads, including inverters which in turn power the AC vital buses.

Train A DC systems (Subsystems A and C) provide power to the Channel A and C inverters feeding the 120 VAC vital
bus 1 and 3 electrical power distribution subsystems (Channel A and C). Train B DC system (Subsystems B and D)
provide power to the Channel B and D inverters feeding the 120 VAC vital bus 2 and 4 electrical power distribution
subsystems (Channel B and D). DC subsystem C also provides DC power to the Auxiliary Feedwater Pump steam
inlet valve HV-4716 and the AFWP electric governor.

Train A DC systems are capable of providing DC power to both Channel A and Channel C loads when DC subsystems
A and C are manually cross-connected. This allows both DC buses to remain operable during battery replacement,
testing, or maintenance of any one DC battery or battery charger.

Train B DC systems are capable of providing DC power to both Channel B and Channel D loads when DC subsystem B
and D are manually cross-connected. This allows both DC buses to remain operable during battery replacement,
testing, or maintenance of any one DC battery or battery charger.

Train Subsystem DC Bus Vital Bus Battery Charger Swing Charger

A D1 Y01 B007 B001
A B021

C D3 Y03 B009 B003

B D2 Y02 B008 B002
B B022

D D4 Y04 B010 B004

During cross connecting of subsystem buses A and C, or B and D, two batteries will be paralleled for a short duration.
An electrical fault during that duration could exceed the interrupting duties of the protective devices. This is an
accepted practice during transfer of power sources and is considered to be an acceptable minimal risk. Once the
cross-tie alignment is complete, only one battery is aligned to cross connected buses D1 and D3 or D2 and D4.
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The DC power distribution system is described in more detail in the Bases for LCO 3.8.9, "Distribution Systems -
Operating," and for LCO 3.8.10, "Distribution Systems - Shutdown."

Each 125 VDC battery is separately housed in a ventilated room apart from its charger and distribution buses.
Each subsystem is located in an area separated physically and electrically from the other subsystems to ensure that a
single failure in one subsystem does not cause a failure in a redundant subsystem. There is no sharing of equipment
between redundant Class 1E subsystems, such as batteries, battery chargers, or distribution panels. Subsystems A
and C, or B and D share a battery and battery charger(s) when cross-tied.

Each battery has adequate storage capacity to meet the duty cycle(s) discussed in the UFSAR, Chapter 8 (Ref. 6).
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 cycles and the 100% design demand. The
minimum design voltage limit at the supplied loads 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 120 V for a 58-cell battery (i.e., cell voltage of 2.065
Volts per cell (Vpc)). The open circuit voltage is the voltage maintained of a fully charged cell when there is no
charging or discharging. Once fully charged with its open circuit voltage >_ 2.065 Vpc, the battery cell will maintain its
capacity for 30 days without further charging per manufacturer's instructions. All cells begin to self-discharge when
left on open circuit, but cells can be left open circuit for some period of time (>30 days, refer to the manufacturer's
instruction for the maximum storage periods) without any long-term performance degradation. Optimal long-term
performance however, is obtained by maintaining a float voltage of 2.20 to 2.28 Vpc. This provides adequate
over-potential, which limits the formation of lead sulfate and self-discharge. The nominal float voltage of 2.267
Vpc corresponds to a total float voltage of 131.5 V for a 58-cell battery

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 UFSAR, Chapter 8 (Ref. 6).

Each subsystem has a dedicated battery charger that is rated at 300 amps. Each Train has a 400 amp rated swing
battery charger that meets all the performance requirements of the dedicated charger and can be manually aligned to
either subsystem. The swing charger breakers and interconnecting cables allow alignment to either subsystem within
a train. Key interlocks limit swing charger alignment to one subsystem at a time. The Train B swing charger can also
be aligned to non-lE 125 VDC Battery Bus D5. Electrical isolation and independence between subsystems required
by R.G. 1.75 is maintained by the isolation capability of the battery charger itself and the kirk-key interlocked output
circuit breakers. If the swing battery charger is substituted for one of the dedicated battery chargers, the
requirements of independence and redundancy between subsystems are maintained.

The swing battery charger and the normal dedicated battery charger are equally qualified. When required, the swing
battery charger can replace the normal dedicated battery charger using the provided circuit breakers. The swing
battery charger can stay in service indefinitely, and there are no restrictions on swing battery charger use. The swing
and dedicated battery chargers are designed to operate in parallel in any combination. The swing battery charger is
powered from its respective Train's common MCC which is diesel generator backed as required by Technical
Specification 3.8.1 or 3.8.2.

With same train DC buses cross-connected, an OPERABLE charger or chargers with a combined rated capacity greater
than or equal to 400 amps is required.
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A "required battery charger" is one of the following:

* the "dedicated charger" aligned to its respective DC bus,
" the "swing battery charger" aligned to the respective DC bus,
" two "dedicated chargers" aligned to cross-tied DC buses, or
" the "swing battery charger" aligned to cross-tied DC buses.

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

When desired, the charger can be placed in the equalize mode. The equalize mode is at a higher voltage than the
float mode and charging current is correspondingly higher. The battery charger is operated in the equalize mode
after a battery discharge or for routine maintenance. Following a battery discharge, the battery recharge
characteristic accepts current at the current limit of the battery charger (if the discharge was significant, e.g.,
following a battery service test) until the battery terminal voltage approaches the charger voltage setpoint. Charging
current then reduces exponentially during the remainder of the recharge cycle. Lead-calcium batteries have recharge
efficiencies of greater than 95%, so once at least 105% of the ampere-hours discharged have been returned, the
battery capacity would be restored to the same condition as it was prior to the discharge. This can be monitored by
direct observation of the exponentially decaying charging current or by evaluating the amp-hours discharged from the
battery and amp-hours returned to the battery.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the UFSAR, Chapter 6 (Ref. 7) and
Chapter 15 (Ref. 8), 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 the NRC Policy Statement.

LCO

The DC electrical power trains, each train consisting of two batteries, the required 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 by LCO 3.8.9 "Distribution Systems - Operating." This ensures the
availability of the required power to shut down the reactor and maintain it in a safe condition after an anticipated
operational occurrence (AOO) or a postulated DBA. Loss of any train DC electrical power subsystem does not prevent
the minimum safety function from being performed consistent with UFSAR Chapter 8 (Ref. 6).

An OPERABLE DC electrical power train requires two batteries and required chargers to be operating and
connected to the associated DC buses.

During the cross-connection period of 30 days, an OPERABLE DC electrical power train (A or B) requires one battery
and the required battery charger(s) to be operating and connected to subsystem DC buses A and C or B and D.
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APPLICABILIFTY

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 AO0s
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.2andA.3

Condition A represents one train with one or two required battery chargers or associated control equipment or cabling
inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is not maintained). The ACTIONS provide a tiered response
that focuses on returning the battery to the fully charged state and restoring the required charger(s)
to OPERABLE status in a reasonable time period.

Required Action A.1 requires that the battery terminal voltage be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time provides for returning the inoperable charger to OPERABLE status
or providing an alternate means of restoring battery terminal voltage to greater than or equal to the minimum
established float voltage. Restoring the battery terminal voltage to greater than or equal to the minimum established
float voltage provides good assurance that, within 12 hours, the battery will be restored to its fully 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 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.

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

A digital multimeter of high accuracy in an average function mode will be used to measure the steady state float
charging current. The multimeter is capable of measuring the low magnitude of DC current (less than 2 amps) and
filtering the induced AC noise from the connected inverter. A millivolt shunt located close to the battery terminal
provides the battery float charging current signal.
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Required Action A. 3 limits the restoration time for the 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 required battery charger to operable
status.

lu

With the required DC electrical power subsystem battery charger or associated control equipment or cabling outside
the allowances of the Required Actions for Condition A, sufficient capacity to supply the maximum expected load
requirement is not assured and the corresponding DC battery must be declared inoperable immediately.

Q and C2

Condition C represents one or more required DC electrical power subsystem(s) on one train inoperable for reasons
other than Condition A

Any event that results in a loss of the AC bus supporting
the battery charger will eventually result in loss of DC to that Subsystem . Recovery of the AC bus,
especially if it is due to a loss of off'site 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
breaker -, etc.) rely upon the operability of the battery(ies). In addition, DC loads with energization
transients that are beyond the capability of the battery charger and normally require the assistance
of the battery 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 LCOs 3.8.4, 3.8.5, and 3.8.6
together with additional specific completion times.

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

If one of the required DC electrical power subsystems is inoperable for reasons other than Condition A or C (e.g.,
inoperable battery charger and associated inoperable battery), the remaining DC electrical power subsystem has the
capacity to support a safe shutdown and to mitigate an accident condition. Since a subsequent worst case single
failure could, however, result in the loss of minimum necessary DC electrical subsystems to mitigate a worst-case
accident, continued power operation should not exceed 2 hours. The 2-hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 9) and reflects a reasonable time to cross connect with same train DC subsystem or 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. Either of Required Actions C1
or C.2 will restore the DC subsystem train to OPERABLE status. Required Action C.2 includes a Note to ensure the
battery aligned to the cross tied subsystem buses has adequate capacity.

Cross connection of two subsystems on two trains has not been analyzed and is therefore not permitted.

Condition D represents one train with one subsystem battery out of service and two subsystems cross-connected
with one battery. This alignment will allow both subsystems to remain OPERABLE for 30 days. The 30-day duration
is adequate for replacement of a battery bank and performance of battery discharge testing (online) in Modes 1
through 4. Condition D includes a Note to ensure the battery aligned to the cross-tied subsystem buses has adequate
capacity.

The SONGS 2/3 Living PRA determined acceptable risk Impact for a period of 30 days while two same train DC
subsystems are cross-connected with one battery supporting both buses. The analysis was performed consistent with
the guidelines of R.G. 1.74 and R.G 1.177.
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Cross connection of two subsystems on two trains has not been analyzed and is therefore not permitted.

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 unit systems. The Completion Time to bring the unit to MODE 5 is
consistent with the time required in Regulatory Guide 1.93 (Ref. 9).

SURVEILLANCE REQUIREMENTS

Verifying battery terminal voltage while on float charge for the batteries 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 is supplying the continuous charge required to overcome the internal losses of a
battery and maintain the battery in a fully charged state, while supplying the continuous steady state loads of the
associated DC subsystem. On float charge, battery cells will receive adequate current to optimally charge the battery.
The voltage requirements are based on the nominal design voltage of the battery and are consistent with the
minimum float voltage established by the battery manufacturer (2.20 Vpc ). 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.

SR 3.8.42

This SR verifies the design capacity of the swing and dedicated battery chargers. Regulatory Guide 1.32 (Ref. 10)
recommends that the battery charger supply is 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 ensure that these requirements can be satisfied. Each required battery charger must be
capable of supplying rated amps at the minimum established float voltage for 8 hours. The ampere requirements are
based on the output rating of the chargers. The voltage requirements are based on the charger voltage level after a
response to a loss of AC power. The time period is sufficient for the charger temperature to have stabilized and to
have been maintained for at least 2 hours.

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 24-month intervals.

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 IEEE 450 (Ref. 4). For 1800 AH rated batteries, the service test and modified
performance discharge test will use the combined duty cycle of the cross-connected subsystems. The 30 month
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service test Frequency is in accordance with IEEE 450-2002, which requires a service test at the discretion of the user
at periodic times between the 60 month performance tests.

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 continues to allow the once per 48 month performance of the battery performance discharge
test in SR 3.8.6.6 in lieu of SR 3.8.4.3. This substitution is acceptable because SR 3.8.6.6 represents a more severe
test of battery capacity than does SR 3.8.4.3.

The modified performance discharge test is described in the Bases for SR 3.8.6.6.

A battery service test or modified performance test shall be performed after installation of a new battery bank for
Operability. Within 2 years after initial installation, a battery performance test shall be performed for collecting
baseline data for future battery capacity trending purposes. The application of the modified perfbrmance test is the
preferred choice at SONGS for Class 1E batteries Ž1800 AH (refer to the Vendor and/or Engineering justification
below).

If for any reason a battery has to undergo a service and performance test (e.g., one following the other during
scheduled maintenance testing), the service test shall be completed first. Recharging of the battery is required before
the performance test is conducted. The "as found" condition prior to the performance test is state of the battery
immediately prior to the performance test.

REFERENCES

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

2. Regulatory Guide 1.6, March 10, 1971.

3. IEEE-308-1978.

4. IEEE-450-2002.

5. IEEE-485-1997.

6. UFSAR, Chapter 8.

7. UFSAR, Chapter 6.

8. UFSAR, Chapter 15.

9. Regulatory Guide 1.93, December 1974.
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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." When TS 3.8.5
applies, there are two exceptions to what is described in the Bases for LCO 3.8.4:

1. The DC subsystem cross-connect configuration and use is described in the bases for LCO 3.8.10, 'Distribution
Systems - Shutdown"

2. With same train DC buses cross-connected, an OPERABLE charger or chargers with a combined rated
capacity greater than or equal to 300 amps is required. When cross tied, there are no restrictions on battery
charger operation. A "required battery charger" is one of the following:

* the "dedicated charger" aligned to its respective DC bus,
* the "swing battery charger" aligned to the respective DC bus,

" one "dedicated charger" aligned to cross-tied DC buses, or
* the "swing battery charger" aligned to cross-tied DC buses.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref 2), assume that Engineered Safety Feature (ESF) systems are OPERABLE. The DC electrical power
system provides normal and emergency DC electrical power for the DGs, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources during MODES 5 and 6 and during movement of
irradiated fuel assemblies ensures that:

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

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

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

The DC sources satisfy Criterion 3 of the NRC Policy Statement.

LCO

Each DC electrical power train, consisting of two batteries (unless cross connected per LCO 3.8.10),
the required charger for each battery, and the corresponding control equipment and interconnecting
cabling within the train, are required to be OPERABLE to support required trains of distribution systems required
OPERABLE by LCO 3.8.10, "Distribution Systems - Shutdown." This ensures the availability of sufficient DC electrical
power sources to maintain the unit in a safe shutdown condition and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling accidents).
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APPLICABILITY

The DC electrical power sources required to be OPERABLE in MODES 5 and 6, and during movement of irradiated fuel
assemblies provide assurance that:

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

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

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

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

ACTIONS

X1., A.2 and A.3

Condition A represents one train with one or two required battery chargers or associated control
equipment or cabling inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is not maintained). The ACTIONS
provide a tiered response that focuses on returning the battery to the fully charged state and restoring

I the required charger(s) to OPERABLE status in a reasonable time period.

Required Action A.1 requires that the battery terminal voltage be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time provides for returning the inoperable charger to OPERABLE status
or providing an alternate means of restoring battery terminal voltage to greater than or equal to the minimum
established float voltage. Restoring the battery terminal voltage to greater than or equal to minimum established
float voltage provides good assurance that, within 12 hours, the 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

shutdown of refueling activities-

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.

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

Required Action A.3 limits the restoration time for the 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
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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.

With the required DC electrical power subsystem battery charger or associated control equipment or cabling outside
the allowances of the Required Actions for Condition A, sufficient capacity to supply the maximum expected load
requirement is not assured and the corresponding DC battery must be declared inoperable immediately.

C1. C2.1. C2.2. C.2.3. C.2.4

Condition C represents one or more required DC electrical power subsystem(s) inoperable for reasons other than
Condition A. The ACTIONS provide a tiered response allowing the option to declare required features inoperable
immediately with the associated DC power source(s) inoperable.

If two trains are required per LCO 3.8.10, the remaining train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS and fuel movement. By allowing the option to
declare required features inoperable with the associated DC power source(s) inoperable, appropriate restrictions will
be implemented in accordance with the affected required features LCO ACTIONS. In many instances, this option may
involve undesired administrative efforts. Therefore, the allowance for sufficiently conservative actions is made (i.e.,
to suspend CORE ALTERATIONS, movement of irradiated fuel assemblies, and operations involving positive reactivity
additions). The Required Action to suspend positive reactivity additions does not preclude actions to maintain or
increase reactor vessel inventory, provided the required SDM is maintained.

Suspension of these activities shall not preclude completion of actions to establish a safe conservative condition.
These actions minimize probability of the occurrence of postulated events. It is further required to immediately
initiate action to restore the required DC electrical power subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical power to the unit safety systems.

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may be without sufficient power.

SURVEILLANCE REQUIREMENTS

SR 3.8.5.1

SR 3.8.5.1 states that Surveillances required by SR3.8.4.1 through SR 3.8.4.3 are applicable in these MODES. See
the corresponding Bases for LCO 3.8.4 for a discussion of each SR.

This SR is modified by a Note. The reason for the Note is to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must still be capable of being met, but actual performance is not
required.

Verification of the battery terminal voltage and battery charger output currentamps is addressed by LCS 3.8.105.

REFERENCES

1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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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 licensee controlled program also implements a
program specified in Administrative Controls Section 5.5.2.16 for monitoring various battery parameters
that is based on recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice for Maintenance,
Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications" (Ref. 3).

The battery cells are of flooded lead acid construction with a nominal specific gravity of 1.215. This specific gravity
corresponds to an open circuit battery voltage of approximately 120 V for a 58-cell battery (i.e., cell voltage of 2.065
Volts per cell (Vpc)). The open circuit voltage is the voltage maintained when there is no charging or discharging.
Once fully charged with its open circuit voltage _. 2.065 Vpc, the battery cell will maintain its capacity for 30 days
without further charging per manufacturer's instructions. Optimal long-term performance however, is obtained by
maintaining a float voltage of 2.20 to 2.28 Vpc. This provides adequate over-potential, which limits the formation of
lead sulfate and self-discharge. The nominal float voltage of 2.267 Vpc corresponds to a total float voltage output of
131.5 V for a 58-cell battery.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), assume Engineered Safety Feature systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the DGs, emergency auxiliaries, and control and switching
during all MODES of operation.

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

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

b. A worst-case single failure.

Battery parameters satisfy Criterion 3 of the NRC Policy Statement.

LCO

Battery parameters must remain within acceptable limits to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an 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 Licensee Controlled
Specifications 3.8.104, 3.8.105 and 3.8.106 is conducted as specified in Administrative Controls Section
5.5.2.16.

APPLICABILITY

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

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

A battery cell is degraded when the cell float voltage is <2.07 V. A battery bank may not be degraded with one or
more degraded battery cells- . Within 2
hours, verification of the required battery charger OPERABILITY is made by monitoring the battery terminal voltage
(perform SR 3.8.4.1) and of the overall battery state of charge by monitoring the battery float charge current
(perform 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 per Required
Action A.3.

Since the Required Actions of A.1 and A.2 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
Condition(s), depending on the cause of the failures, is entered. If SR 3.8.6.1 is failed then there is not assurance
that there is still sufficient battery capacity to perform the intended function and the battery must be declared
inoperable immediately.

B.1 and B.2

One or two batteries in one train with float current of >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. Verification of the required
battery charger OPERABILITY is made by monitoring the battery terminal voltage within 2 hours (perform SR
3.8.4.1). If the terminal voltage is found to be less than the minimum established float voltage there are two
possibilities, the battery charger is inoperable or is operating in the current limit mode.

The charger operating in the current limit mode after 2 hours is an indication that the
battery has been substantially discharged and likely cannot perform its required design functions. The time to return
the battery to its fully charged condition in this case is a function of the battery charger capacity, the amount of loads
on the associated DC system, the amount of the previous discharge, and the recharge characteristic of the battery.
The charge time can be extensive, and there is not adequate assurance that it can be recharged within 12 hours
(Required Action B.2). The battery must therefore be declared inoperable.

If the float voltage is found to be satisfactory but there are one or more battery cells with float voltage less than 2.07
V, the associated "OR" statement in Condition F is applicable and the battery must be declared inoperable
immediately. If float voltage is satisfactory there is a 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 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.
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With one or two batteries on one train with one or more cells with 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. Electrolyte level limits are visually indicated on each cell via minimum and maximum
electrolyte level lines. 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 Administrative Controls Section
15.5.2.16, Battery Monitoring and Maintenance Program). Verification of electrolyte level below the top
of the plates, per Administrative Controls Section 5.5.2.16.c, is addressed by LCS 3.8.106.

The Required Actions are modified by two Notes: Note 1 indicates that Required Actions CA and C.2 are
only applicable if electrolyte level is below the top of the plates. Within 8 hours, the electrolyte level is required to be
restored to above the top of the plates. Note 2 indicates that Required Action C.2 must be completed if electrolyte
level was below the top of the plates. The Required Action C.2 requirement to verify that there is no leakage by visual
inspection and the Administrative Controls Section 5.5.2.16.c initiate action to equalize and test
in accordance with manufacturer's recommendation are taken from Annex D of IEEE Standard 450 (Ref. 3). They are
performed following the restoration of the electrolyte level to above the top of the plates. Based on the results of the
manufacturer's recommended testing, the battery(ies) may have to be declared inoperable and the
affected cells replaced.

D.1I

With one or two batteries on one train with pilot cell temperature less than the minimum established design
limit, 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.

EU

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.

FA

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 with 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.

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 the continuous charge required to overcome the internal
losses of a battery and maintain the battery in a charged state. The float current requirements are based on the float
current indicative of a charged battery. Use of float current to determine the state of charge of the battery

and the 7-day Frequency is consistent with battery vendor recommendation.
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This SR is modified by a Note: The Note states that 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

SRs 3.8.6.2 and 3.8.6.5 require verification that the pilot or connected cell float voltages are equal to or greater than
the short term absolute minimum voltage of 2.07 V. Optimal long-term battery performance is obtained by
maintaining a float voltage greater than or equal to the minimum established design limits provided by the battery
manufacturer . This provides adequate
over-potential, which limits the formation of lead sulfate and self-discharge, which could eventually render the battery
inoperable. Float voltage less than the administrative limit ,but greater than 2.07 Vpc, is
addressed in LCS 3.8.106 as required by Administrative Controls Section- 5.5.2.16.

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. 3). The administrative limit for cell minimum voltage is specified in
LCS 3.8.106.

The limit specified for electrolyte level ensures that the plates suffer no physical damage and maintainý adequate
electron transfer capability. The minimum established design limit is the minimum mark on the cell jar, which is
above the top of the plates. The 31 day Frequency is consistent with IEEE-450 (Ref. 3). Battery cells with electrolyte
level beiow the to~p of the plates are addressed in LCS 3.8.106.

This Surveillance verifies that the pilot cell temperature is greater than or equal to the minimum established design
limit, which is specified in LCS 3.8.106. 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 31 day Frequency is
consistent with IEEE-450 (Ref. 3).

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. For 1800 AH rated
batteries, the modified performance test will use the combined duty cycle of the cross-connected subsystems.

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 for the 1800 AH rated batteries.

A modified performance discharge test is a test of the battery capacity and its ability to provide a high rate, short
duration load (usually the highest rate of the duty cycle). This will often confirm the battery's ability to meet the
critical period of the load duty cycle, in addition to determining its percentage of rated capacity. Initial conditions
for the modified performance discharge test should be identical to those specified for a service test. The modified
performance discharge test is conducted in accordance with IEEE 450-2002 Annex 1.3.-



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 30 of 38

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

The acceptance criteria for this Surveillance are consistent with IEEE-450 (Ref. 3) and IEEE-485 (Ref. 4). These
references recommend that the battery be replaced if its capacity is below 80% of the manufacturer rating. A
capacity of 80% shows that the battery rate of deterioration is increasing, even if there is ample capacity to meet the
load requirements. 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 12 months. However, if the battery shows no degradation but has reached 85% of its expected life, the
Surveillance Frequency is only reduced to 24 months for batteries that have capacity >. 100% of the
manufacturer's rating. Degradation is indicated, according to IEEE-450 (Ref. 3), when the battery capacity drops by
more than 10% relative to its capacity on the previous performance test or when it is. __ 10% below the
manufacturer's rating. These frequencies are consistent with the recommendations in IEEE-450 (Ref. 3).

Spare cell(s) are normally maintained qualified by installing them in the same seismic battery rack where the
OPERABLE cells reside, kept on float charge and surveilled as if they were OPERABLE. The spare cells are included
during battery discharge testing to demonstrate their adequacy under the discharge conditions that would be present
if they were OPERABLE.

If for any reason a battery has to undergo a service and performance test (e.g., one following the other during
scheduled maintenance testing), the service test shall be completed first. Recharging of the battery is required before
the performance test is conducted. The "as found" condition prior to the performance test is state of the battery
immediately prior to the performance test.

REFERENCES

1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. IEEE-450-2002.

4. IEEE-485-1997.
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5.5 Procedures, Programs, and Manuals

The following section was added to the Procedures, Programs, and Manuals Section of the Technical Specifications:

5.5.2.16 Battery Monitoring and Maintenance Program

This Program provides for restoration and maintenance, based on the recommendations of IEEE
Standard 450-2002, "IEEE Recommended Practice for Maintenance, Testing, and Replacement of
Vented Lead-Acid Batteries for Stationary Applications," of the following:

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

b. Actions tI verify that the remaining cells are above 2.07 V when a battery cell or cells have been
found less than 2.13 V, and

c. Actions to equalize and test battery cells that had been discovered with electrolyte level below the
top of the plates.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems - Operating

BASES

BACKGROUND

The onsite Class 1E AC, DC, and AC vital bus electrical power distribution systems are divided by train into redundant
and independent AC, DC, and AC vital bus electrical power distribution subsystems.

The AC primary electrical power distribution system consists of two 4.16 kV Engineered Safety Feature (ESF) buses,
each having at least one separate and independent offsite source of power as well as a dedicated onsite diesel
generator (DG) source. Each 4.16 kV ESF bus is normally connected to a preferred offsite source. After a loss of the
preferred offsite power source to a 4.16 kV ESF bus, a transfer to the alternate offsite source is accomplished by
utilizing a time delayed bus undervoltage relay. If all offsite sources are unavailable, the onsite emergency DG
supplies power to the 4.16 kV ESF bus. Control power for the 4.16 kV breakers is supplied from the Class 1E
batteries. Additional description of this system may be found in the Bases for LCO 3.8.1, "AC Sources-Operating,"
and the Bases for LCO 3.8.4, "DC Sources-Operating."

The 120 VAC vital buses are arranged into four channels and each channel is normally powered from its own channel
inverter. The alternate power supply for the vital buses are Class 1E constant voltage source transformers powered
from one of the trains in the same load group (one transformer per load group), and its use is governed by
LCO 3.8.7, "Inverters - Operating." Each constant voltage source transformer is powered from a Class 1E AC bus.

There are four independent 125 VDC electrical power distribution subsystems (two for each Train A and B).
Background detail for the DC System is found in the Bases for LCO 3.8.4, "DC Sources - Operating" and the bases for
LCO 3.8.6, "Battery Parameters.

The Class 1E AC electrical power distribution system for each train and the list of all required distribution buses are
presented in Table B 3.8.9-1.
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Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution Systems

TYPE VOLTAGE TRAIN A TRAIN B

AC 4160 V ESF Bus A04 ESF Bus A06
safety T.... ...................................... .......... .....-----....................................................
buses 1480 V Load Center B04 Load Center B06

SUBSYSTEM A SUBSYSTEM C SUBSYSTEM B SUBSYSTEM D

DC buses 125 V Bus D1 from Bus D3 from Bus D2 from Bus D4 from
battery B007 and battery B009 and battery B008 and battery B010 and
required battery required battery required battery required battery

charger charger charger charger

CHANNELA CHANNEL C CHANNEL B CHANNELD

AC vital 120 V Bus Y01 from Bus Y03 from Bus Y02 from Bus Y04 from
buses inverter Y001 inverter Y003 inverter Y002 inverter Y004

connected to bus connected to bus connected to bus connected to bus
D1 D3 D2 D4

NOTES:

(1) Eaeh train ef the AC, 9G, and AC Y.ital bus elcctrieal poe.zr distributien systcmz is a subsystcm.

(1) If a support system (e.g., charger or inverter) is declared inoperable and it has its own LCO, entry
into LCO 3.8.9 is not required. Only entry into its LCO is required.

(2) An OPERABLE Class 1E battery bank BOOX may replace B007, B008, B009 or B010 battery to allow
battery maintenance (including replacement) activities.

(3) The "required battery charger" is described in the bases for LCO 3.8.4, "DC Sources - Operating" and
LCO 3.8.5, "DC Sources - Shutdown".

(4) Subsystems A and C (or B and D) share a battery and battery charger(s) when buses D1 and D3 (or
D2 and D4) are cross-connected as described in the bases of LCO 3.8.4, "DC Sources - Operating"
and LCO 3.8.5, "DC Sources - Shutdown".



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 34 of 38

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems- Shutdown

BASES

BACKGROUND

A description of the AC, DC, and AC vital bus electrical power distribution systems is provided in the Bases for
LCO 3.8.9, "Distribution Systems -Operating" and the Bases for LCO 3.8.5, "DC Sources - Shutdown".

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident and transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15
(Ref. 2), assume Engineered Safety Feature (ESF) systems are OPERABLE. The AC, DC, and AC vital bus electrical
power distribution systems are designed to provide sufficient capacity, capability, redundancy, and reliability to
ensure the availability of necessary power to ESF systems so that the fuel, Reactor Coolant System, and containment
design limits are not exceeded.
The OPERABILITY of the AC, DC, and AC vital bus electrical power distribution system is consistent with the initial
assumptions of the accident analyses and the requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum AC, DC, and AC vital bus electrical power distribution subsystems 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 power is provided to mitigate events postulated during shutdown, such as a fuel handling

accident.

The AC and DC electrical power distribution systems satisfy Criterion 3 of the NRC Policy Statement.

LCO

Various combinations of subsystems, equipment, and components are required OPERABLE by other LCOs, depending
on the specific unit condition. Implicit in those requirements is the required OPERABILITY of necessary support
required features. This LCO explidtly requires energization of the portions of the electrical distribution system
necessary to support OPERABILITY of required systems, equipment and components-all specifically addressed in
each LCO and implicitly required via the definition of OPERABILITY.

Maintaining these portions of the distribution system energized ensures the availability of sufficient power to operate
the unit in a safe manner to mitigate the consequences of postulated events during shutdown (e.g., fuel handling
accidents).

Same-train DC subsystem Buses may be cross-tied to an 1800 AH rated battery. This alignment allows both
subsystems to remain OPERABLE. There is no time limit to the duration DC subsystem buses may be cross-tied with
the Unit shutdown. An 1800 AH rated battery has sufficient capacity to allow both of the associated vital bus
inverters to remain OPERABLE. The "required charger" with the Unit shutdown is described in the Bases for LCO
3.8.5, "DC Sources - Shutdown".
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APPLICABILITY

The AC and DC electrical power distribution subsystems required to be OPERABLE in MODES 5 and 6, and during
movement of irradiated fuel assemblies, provide assurance that:

a. Systems to provide adequate coolant inventory makeup are available for the irradiated fuel in the core;
I

b. Systems needed to mitigate a fuel handling accident are available;

c. Systems 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 and refueling condition.

The AC, DC, and AC vital bus electrical power distribution subsystem requirements for MODES 1, 2, 3, and 4 are

covered in LCO 3.8.9.

ACTIONS

A.1, A.2,1. A.2.2. A.2.3, A.2.4, and A.2.5

Although redundant required features may require redundant trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be capable of supporting sufficient required features to
allow continuation of CORE ALTERATIONS and fuel movement. By allowing the option to declare required features
associated with an inoperable distribution subsystem inoperable, appropriate restrictions are implemented in
accordance with the affected distribution subsystems LCO's Required 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 that could result in loss of required SDM (Mode 5) or boron concentration (Mode 6)). Suspending positive
reactivity additions that could result in failure to meet the minimum SDM or boron concentration limit is required to
assure continued safe operation. Introduction of coolant inventory must be from sources that have a boron
concentration greater than what would be required in the RCS for minimum SDM or refueling boron concentration.
This may result in an overall reduction in RCS boron concentration, but provides acceptable margin to maintaining
subcritical operation. Introduction of temperature changes including temperature increases when operating with a
positive MTC must also be evaluated to ensure they do not result in a loss of required SDM.

Suspension of these activities shall not preclude completion of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of postulated events. It is further required to immediately
initiate action to restore the required AC and DC electrical power distribution subsystems and to continue this action
until restoration is accomplished in order to provide the necessary power to the unit safety systems.

Notwithstanding performance of the above conservative Required Actions, a required shutdown cooling (SDC)
subsystem may be inoperable. In this case, these Required Actions of Condition A do not adequately address the
concerns relating to coolant circulation and heat removal. Pursuant to LCO 3.0.6, the SDC ACTIONS would not be
entered.
Therefore, the Required Actions of Condition A direct declaring SDC inoperable, which results in taking the
appropriate SDC actions.

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should be completed as quickly as possible in order to minimize
the time the unit safety systems may be without power.
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SURVEILLANCE REQUIREMENTS

SR 3.8.10.1

This Surveillance verifies that the AC, DC, and AC vital bus electrical power distribution system is functioning properly,
with all the buses energized. The verification of proper voltage availability on the buses ensures that the required
power is readily available for motive as well as control functions for critical system loads connected to these buses.
The 7 day Frequency takes into account the redundant capability of the electrical power distribution subsystems, and
other indications available in the control room that alert the operator to subsystem malfunctions.

REFERENCES

1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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Descrption of Parameter Surveillances Weekly Monthly Quarterly Yearly I to 5 Yrs
(7days) 1(31 days) 1(92 days) 102 months) (12to60months)

Float voltage measured at battery terminals SR 3.8.4. 1'1 a)SR 3.&.104.1 a

General appearance and cleanliness of the
battery, the battery rack and/or SR 3.&.106.1 b)

battery cabinet, and the battery area

Charger output current and voltage SR 3.8.104.2

Electrolyte level of al cells SR 3.8.6.3SR 3.8.106.3
Cracks in cells orSR3&161a

evidence of electrolyte leakage SR 3.8.106.1
Any evidence of corrosion at terminals, SR 3.8.106.1 f)

connectors, racks, or cabinets SR 3.8.106.2
Ambient temperature and ventilation See Note 1 g)

SR 3.8.6.2

Pilot cell voltage SR 3.&16.
and SR 3.8.6.4

electrolyte temperature SR 3.8.6.4SR 3.&.106.5

Battery float charging current or SR 3.8.6.10
pilot cell specific gravity (Not Used) SR 3.8.106.11

Unintentional battery grounds See Note 1 j)

All battery monitoring systems are NA k)
operational, if installed NA _)Voltage of each ce/ SR"' 3...5aSR 3.8.106.6

Specific gravity of 10% of the cells of the
battery if battery float charging current is not

used to monitor state of charge
NA b)

Electrolyte temperature of 10%/6 or SR38.1067
more of the battery cells _

Specific gravity and temperature of each
cell.

SR 3.& 106.8
SR 3.8. 106.7

Cell condition
(See Note 2 & IEEE Annex E)

Cell to cell and terminal connection SR 3.8.106.10
resistance. (See IEEE Annex F)

Structural integrity of the battery rack and/or SR 3.& 106.9
cabinet.

Battery Charger Test (IEEE Section 6.3) SR 3.8.4.2

Battery Service Test (IEEE Section 6.3) SR 3.8.4.3

Battery Performance Discharge Test SR 3.8.6.6
(IEEE Section 6.2)

Modified Performance Discharge Test R38..
(Service & Performance test- IEEE Sect 6.4)1S ...
Notes (V indicates applicable to SONGS):
1) Parameters are monitored during operator's shift and alarmed in the SONGS Control Room.
2) Detailed annual visual inspection of each cell in contrast to the monthly inspection of general appearance and cleanliness of the battery.
3) Separate battery service and performance tests will be performed for batteries less than 1800 AH.
4) Only the "Modified Performance Discharge Test" is intended to be used for the 1800 AH batteries to establish consistent trend data throughout
the battery life.



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 38 of 38

Attachment 2: DC System Configuration Diagrams (Sketch 1 and 2)

Proposed Train A DC System Reconfiguration

C=

Swmig charger cn be aigned
to either Subwsytem A or C
in my Mode

Sketch 1

Proposed Train B DC System Reconfiquration

I TRAIN B

[aft Swing charger can be aligned
to either Subsystem B or b (or X)
in any Mode

I1 CVAC B BS cchanM Sketch 2


