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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 I
Battery and DC Sources Upgrades and Cross-Tie
San Onofre Nuclear Generating Station, Units 2 and 3

References: 1. March 17, 2004 letter from A.E. Scherer (SCE) to Document Control
Desk (NRC), Subject: Letter of Intent to Participate in Probabilistic
Risk Assessment Quality Pilot Application Program, San Onofre
Nuclear Generating Station Units 2 and 3

2. Memorandum dated November 19, 2003, J.L. Funches, CFO, NRR to
James E. Dyer, Director, NRR, "Fee Waiver for Pilot Application of
Approach Proposed in DG-1 122, "Determining the Technical
Adequacy of PRA Results for Risk-informed Activities," and The
Associated Draft Standard Review Plan (SRP) Section"

3. December 17, 2004 letter from D.E. Nunn (SCE) to Document Control
Desk (NRC), Subject: Proposed Change Number (PC:N)-548, San
Onofre Nuclear Generating Station Units 2 and 3

4. January 26, 2006 letter from A.E. Scherer (SCE) to Document Control
Desk (NRC), Subject: Response to NRC Request for Information,
Proposed Change Number (PCN)-548, San Onofre Nuclear
Generating Station Units 2 and 3

5. February 9, 2006 letter from N. Kalyanam, PM, NRR to Richard M.
Rosenblum (SCE), Subject: Request for Additional Information
Regarding Amendment to Technical Specifications, Battery and DC
Sources

Dear Sir or Madam:

Pursuant to IOCFR50.90, Southem Califomia Edison (SCE) hereby requests the
following amendment to operating licenses NPF-1 0 and NPF-1 5 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
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request completely supersedes our submittal of December 17, 2004 (Relference
3), and our January 26,2006 Response to an NRC Request for Information
(Reference 4).

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.

As discussed in Reference 1, 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." The NRC has indicated this review of pilot applications
is eligible for a waiver of review fees (Reference 2).

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."

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 fouir
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.

Also attached are the responses to the fourth set of Request for Additional
Information (RAI) regarding the proposed amendment (Reference 5). The
responses to the first three RAI sets were included in Reference 4.

SCE requests the approval of the proposed amendment by June 1, 2006 to
facilitate scheduled system maintenance and testing. Once approved, the
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amendment shall be implemented witi~n 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
Mr. Jack Rainsberry at 949-368-7420.

Sincerely,

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 S pecifications pages, Redline and 'trikeout, 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
1. PRA Evaluation
J. Review Aid
K. Responses to February 9, 2006, Request for Additional
Information

cc: B. S. Malleft, 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
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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 1

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 1 OCFR50.90,
hereby submit Amendment Application No. 213, Revision 1. This amendment
application consists of Proposed Change No. 548, Revision 1 to Facility Operating
License No. NPF-1 5. Proposed Change No. 548, Revision 1 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, upgrade to the 2002
Revision of IEEE 450, 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 President

Subscribed and sworn to (o afftmed) before me this Zi- day of

gb r doay ,t o D ,by Br rip & ct

personally known to me-er-tovedta-me onthe-basis-otsatisfactory(-evitenee&to be the
person who appeared before me.

otary Public
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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. 2 of the San Onofre Nuclear
Generating Station

)
)
)
)
)
)

Docket No. 50-361

Amendment Application
No. 229, Revision 1

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 1 OCFR50).90, hereby
submit Amendment Application No. 229, Revision 1. This amendment application consists
of Proposed Change No. 548, Revision 1 to Facility Operating License No.
NPF-10. Proposed Change No. 548, Revision 1 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, upgrade to the 2002 Revision of IEEE 450,
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 President

Subscribed and sworn to (eraffirmed) before me this 99+ day of

z~eb ra oe r ! , t00 ,by 11riaOCt ,

personally known to me o f-prved-t-me o- n the-basis-of satisfactoiyj-evkdee to be the
person who appeared before me.

Notary Public
ed6 , 1k1& ^| | | ouvw5 l-¢ozl] M ' ~oC

WFottmODk630
N___F~c a~f



ENCLOSURE 2

LICENSEE'S EVALUATION

PCN 548, Rev. I

AC Sources, DC Sources, and Battery Parameters



LICENSEE'S EVALUATION

PCN 548, Rev. 1

AC Sources, DC Sources and Battery Parameters

SUBJECT: Proposed Change No. 548, Rev. 1, 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.B.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,
upgrade to the 2002 Revision of IEEE 450, 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
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

K. Responses to February 9, 2006, Request for Adclitional
Information
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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." 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 450-2002.

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 battery subsystems supporting the four subsystems to enable
routine testing as well as scheduled or emergent maintenance with the Unit in
Modes 1-4.

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 DC
electrical power subsystem inoperable 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
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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 450-2002, "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.

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 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:
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"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 OPERAF31LITY while in this Condition. Also, 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.

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 battery subsystems (four battery
subsystems on two units) 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 1. 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).
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New Required Action 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 eqLal 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 "Ž1 29V on float charge." Also, the frequency is extended from 7 to
31 days, consistent with IEEE 450-2002. 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 450-2002.

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, and
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
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 Surveiillance 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.
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* 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
450-2002:
* 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 450-2002, which requires a service test at the
discretion of the user at periodic times between the 60-rnonth
performance tests.

* 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 3.3.4, 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 13 and D 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 requirementls 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.

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.

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
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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.

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 remainder of parameters in Condition B, see item 9
below).

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 wilth "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.

10. SR 3.8.6.1
a. In accordance with the recommendations of IEEE 450-2002, 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 extended from 7 days

to 31 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
change in surveillance frequency is per the recommendations of IEEE 450-2002.
This is in accordance with TSTF-360, Rev.1.
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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 increase in surveillance frequency is per the
recommendations of IEEE 450-2002 and 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 >600F
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 and IEEE 450-
2002. 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 450-2002.

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 13, 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.

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, EB, 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 PrDgram" as
new section 5.5.2.16 to the Procedures, Programs, and Manuals Section of the
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Technical Specifications. The Program description meets the intent of TSTF-360,
Rev. 1.

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 1 25VDC 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 1 25VD0 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 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 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 1 E 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 amp-hours (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 statLus within 2

Page 10 of 32



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 bolh a service
test and a performance discharge test in the same cycle.

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 450-2002 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 610 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
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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
450-2002 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 (13), are cited below from TSTF-360, Rev. 1):
(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).
(6) Provide specific Actions and increased Completion Times for cut-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
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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.

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 lBases 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-ho jr 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 terrriinated 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 battery
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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 vendor 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 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 battey and its

Page 14 of 32



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
conditions for cell voltage, electrolyte level, and electrolyte temriperature.
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
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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 (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 L.CO are regarded as acceptable since they
include changes per TSTF-360, Rev. 1, IEEE 450-2002, 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 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
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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. Also, 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.

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 battery subsystems (four battery subsystems
on two units) 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 the 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-3150, Rev. 1.
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New Required Action 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."

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 "Ž129V on float charge." Also, the frequency is extended from 7 to
31 days, consistent with IEEE 450-:2002. 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 450-2002.

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, and
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
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.
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b. The following change is made per the recommendations of IEEE
450-2002:

* 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 IEEIE 450-2002, which requires a service test at the
discretion of the user' at periodic times between the 60-month
performance tests.

* 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 L.CO are regarded as acceptable since they
include changes per TSTF-360, Rev. 1 and IEEE 450-2002, 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."
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To read:

"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 B3 and D 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.

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
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
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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.

7. New Condition D provides a Required Action and Completion Time should the
battery pilot cell temperature be found low. This surveillance is currently in
existing Condition B (for remainder of parameters in Condition B, see item 9
below).

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 <2.07
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.

10. SR 3.8.6.1
a. Consistent with the recommendations of IEEE 450-2002, this surveillance:

* rather than meet Table 3.8.6-1 category A limits, is re-speclified 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 extended from 7 days to
31 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 change
in surveillance frequency is per the recommendations of IEEE 450-2002. 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
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surveilled every 92 days. This increase in surveillance frequency is per the
recommendations of IEEE 450-2002 and 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 lo >600F 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 tc once per 31 days. These changes are made
per the recommendations of TSTF-360, Rev. 1 and IEEE 450-2002. 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 450-2002.

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 13, 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.

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
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Technical Specifications. The Program description meets the intent of TSTF-
360, Rev. 1.

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-1 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 1 800 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-hDurs nominal
8-hour.

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 subsystems A or C.
The output of the other swing battery charger could be aligned to the subsystem B,
D, or non-1 E bus D5 battery DC system via the supply breakers for each bus.
There will be mechanical interlocks lo 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 cc'nfiguration
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
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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," and 1.177, "An Approach For
Plant-Specific, Risk-informed Decision making: Technical Specifications."

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 << 1 E-7/year for
CDF and <<1 E-8/year for LERF, which are less than the RG 1.174 acceptance
guidelines.
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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 7.8 and 7.9.

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 OCFR5C, 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 4'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.

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
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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 batl'ery(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 syststems."

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 a's 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 1 OCFR50.92(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 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 befDre a controlled
shutdown is initiated. Loss of a DC subsystem is not an initiator of an event.
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However, complete loss of a Train A (subsystems A and C) or Tnain 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.

Modification to the Frequency for Surveillance Requirements in TS 3.8.4, 3.8.5,
and 3.8.6 are consistent with previously described recommendations.
Enhancements from TSTF-360, Rev. I and IEEE 450-2002 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.

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.
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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 450-2002 and TSTF-360, Rev. 1 maintain the
same level of equipment performance stated in the UFSAR and the current
Technical Specifications.

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
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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 be
implemented if the available electric power sources are less than the LCC). 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 cooldcwn 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 independence, redundancy, and testability to perform their
safety functions assuming a single failure. The proposed changes to the TS do not alter
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the basic alignment and operation of the existing Class I E 4kV, 480V, and 120VAC
systems nor the 1 25VDC 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 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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Proposed Change Notice (PCN) 548, Rev. 1

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

Existing Technical Specifications pages, Unit 2



AC Sources - Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLE:TION 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 13, 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 2 129 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
< 150x10-6 ohm for inter-cell connections,
< 150x10-6 ohm for inter-rack connections,
< 150x10-6 ohm for inter-tier connections,
and < 150x10-6 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
< 150x10-6 ohm for inter-cell connections,
• 150x10-6 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
2 300 amps at 2 129 V for 2 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 mcnths
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 2 80% of the
manufacturer's rating when subjected to a
performance discharge test.

60 months

AND

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

12 months
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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:

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.

AN [

A.2.2 Suspend movement of Immed'ately
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.

AN D
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
following SRs are applicable:

In accordance
with applicable
SRs

SR 3.8.4.1
SR 3.8.4.2
SR 3.8.4.3

SR 3.8.4.4
SR 3.8.,4.5
SR 3.8.,4.6

SR 3.8.4.7
SR 3.8.4.8.
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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
< 600F.

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 1 of 1)
Battery Surveillance Requirements

CATEGORY A: CATEGORY C:
LIMITS FOR EACH CATEGORY B: ALLOWA13LE VALUE

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

Electrolyte Level > Minimum level > Minimum level Above tDp of
indication mark, indication mark, plates, and not
and < 1 inch and < ¼ inch overflowing
above maximum above maximum
level indication level indication
marklaj markla)

Float Voltage 2 2.13 V 2 2.13 V > 2.07 V

Specifi Ž 1.200 2 1.195 Not more than
Gravity b)(c) 0.020 below the

AND average of all
connected cells

Average of all
connected cells AND
2 1.205

Average of all
connected cells
2 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.

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 The required Train A, Train B, Train C, and Train D
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 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.

SAN ONOFRE--UNIT 2 3.8-35 Amendment No. 127



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 5'4-O1,
"Industry Guideline For Implementing Performance-Based Option Of
10CFR 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 Techni-cal
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)

SAN ONOFRE--UNIT 2 5.0-20b Amendment No. 144



ATTACHMENT B

Proposed Change Notice (PCN) 548, Rev. 1

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

Existing Technical Specifications pages, Unit 3



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)

I
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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

Ccontinued)
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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 2 129 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
< 150x10-6 ohm for inter-cell connections,
< 150x10-6 ohm for inter-rack connections,
< 150x10-6 ohm for inter-tier connections,
and < 150x10-6 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
< 150x10-6 ohm for inter-cell connections,
• 150x10-6 ohm for inter-rack connections,
< 150x10-6 ohm for inter-tier connections,
and < 150x10-6 ohm fcr 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 2 129 V for 2 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 2 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
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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 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 3 3.8-27 Amendment No. ±+6,166



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
< 600F.

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 > 60'F.
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Battery Cell Parameters
3.8.6

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

CATEGORY A: CATEGORY C:
LIMITS FOR EACH CATEGORY B: ALLOWAB3LE VALUE

DESIGNATED PIL.OT 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
marklaj marklaJ

Float Voltage 2 2.13 V 2 2.13 V > 2.07 V

Specific 2 1.200 2 1.195 Not more than
Gravity b)(c) 0.020 below the

AND average of all
connected cells

Average of all
connected cells AND
2 1.205

Average of all
connected cells
2 1. 19EI

(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 ,4, 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
10CFR 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 ------------------- N1OTES-------------------
1. Buses 3A04cmd 5Dt is al-erequired when

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

2. BusES 3AP06ind Joe is m-Lrequired when
unit crosstie breaker 3A0603 is used
to provide a source of AC power.

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

(continued)

I
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DC Sources -Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-Operating

LCO 3.8.4 The Train A and
power subsystems

Train B, Tfit1  C, dnd Tici, D DC electrical
shall be OPERABLE.

I

APPLICABILITY: 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 ler 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

CA. One DC electrical CA.1 Restore DC electrical 2 hoirs
power subsystem power subsystem to
battm-y ar OPERABLE status.
associatLed LUIILIal
yUipient ,l Uof Lblilly 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 davs
cross connected.** to non-cross-connected

configuration.

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

E.2 Be in MODE 5. 36 hours

e. Onlue mequi r-ed baLtleiy e. i Fe fy bLeltty tell 1 hTr
u hta yt- Ur P--ailleatei b Ineel
dbbUULidttd LUitlul tzble 3.8.6-1 CdeLyuwy A
t'U i Pcl1til U Ltbi y.
i IllUpul db! e. lu ,er

truper8 h~u rs-

D. Requietd Afliu daid D.1 ft lCit dbbULidted biLUlery fm i CAtat!Ey

Cupt t' iUlI T hil ur
Cuudiliui C nuL IneL. .

I

I

I

t(ut i Huemd

** Note: Requires a battery with a rated capacity of qreater 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 31 t d
than or equal to the minimum established 3 ays
float voltage n 129V ufucL lia euye.

SR 3.8.4.2 Vtm i Fy IIu v i ilbt LUU IUbiUII Ctt tt!iIiII i I cId.
ct d LUIIIIUtItb.

VF I r'y LUIIIICLtiull I E-s. s ae51

O15xtot UT1rr fUI F Itl -UCl 1 LUIIIICLUL tI .
U111IV T ~ -u Ckt.k LVIIJIICL tUuu,,

1 -LUA10 U1111 fVI ;intl-tl LVtUIIIICLt;Uu_,
_T TthmiO i IUI- I m iiicuuil cLL ullb,.

SR 3.8.4.3 ye;1 Jy Lellb, LUlI hiUIbl, Ciuld bameL y
ac1ks sIhum uiu visuat ildiLciutIVI ur phiy ical

dmniudyu. UV ailbUn i p d'-Le Wvi~L urU.

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Reouve visible lennintl LumiusiUii, veliFy 24 -rurtfts
Li V1 lu ndto1 cui t , li-i iCdl LuIiIdLL w dit
Lieci" ll ci t Iy1L, dli di UdlCJw;L
C1Lt i-LUI I Ub i1uII I id t d I t.

SR 3.8.4.5 Vel ; tI CLLiUII iestaceT ;F 24 muIrrft

_ 1t5OA10UhIImf Fufl- e ie iuiiiiell u uiiub,
_- IUAIV Uh11r1 fU1 ; IIr l -ltd1k LU1iiCLtLiuiib,

-4- IVAxI U Jill ful Til -I ,I, LUMM-liueL ,
_!Sd 156O010 U1 IIII fU 1 nttl - t i t|l LUUIIItU t i Ullb .an hl teninai;ld LUMiIILL IUilb.

SR 3.8.4.2' -------------------- NOTE-------------------
C.ed tu d iy be tdkeInI ui uinpl dlled eveiiLS

Verify each battery charger supplies 24 months
2 rated 300 amps at 2 the minimum
established float voltage t29 V for
Ž 8tt hours.

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

test in SR 3.8.-t86.6 may be performed
in lieu of SR 3.8.4._ Wunt- p
48 1ulnthF.

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. This bui veillai-e CeIdll niuL be
pem funiieid ini HOSE 1,2,3, ui 4.

3. Cei di iIIDy be LXken Fufi unplandned
eventLS thdt SLCiSly Cthis slt.

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

SR 3.8.4.8 ------------------- NG3T:ES-------------------

1. This Sui veHcul mI bIdcll nul be
lfunned in M13OE 1, 2, 3, u,- 4.

2. Ci td il t my be Ldkeii Fum uiyplciined
events tlt l l tiLFy tlllis ftS.

Ve-ify bdLlely LcIPcLtly lb t125LT u &e
lClou ctuulu i lahLiy wIhenI bubjecled lu ci 6OT mlu Tt1

Ptl- [UI iiicAlLce di i LIIg yt: tet t .

-----I9T---

whlell ctler-y
blhUWb
degi a !at! an ui-
11db I 2~CIL edl 8550
uf tll:l: tuefttdb

t2 IIIlUI HI 5l
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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."

I

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) lerminal voltage to
inoperable. qreater than or equal

to the minimum
established float
volta2,ge.

AND

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

AND

A.3 Restore required 7 day'
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 ICOMPLETION TIME

-AC. One or more required
bclltery ui assui aled

I l

tftblir DC 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

*C.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
subsystems to
OPERABLE status.

Immediately

Immediately

Immediately

Immediately

Immediately

I

I

I

(rIUrrt inueft
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DC Sources -Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. 6ne meuiiued baLety 6.i V"irfy baLlety Lcll f1 hur
ilcit yet ul dc1bUJ i Lud paLt Iuile te I 111U L

Lult Iul eupiliL ut UTable 3.8.6- *3.
Labi i ny i nUpm ab! e. eatieglyy A i ililtb.

011Xg r
8 Iguu^,
thIe IftEr

e. Requited Action and tef brlai asutLtd f mmd i ate 1y
ClbbUL i Lted eCuamii el ti bztt. Let y in tupet able.
Time fr AuIdi.im.tB
llut r llet_
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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 3.8.4.2_-
aid SR 3.8.4.8.

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

I

In accordance
with applicable
SRs

SR 3.8.4.1,
SR 3.8.4.2
SR 3.8.4.3

SR 3.8.-4.4 SR 3.8.4.3f
SR 5.87tS7 SR 3.8.4.8.
SR 3.8.4.Zf_L and t

SAN ONOFRE--UNIT 2 3.8-29a Amendment No. tff I



Battery ftC-t-Parameters |
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery ewi- Parameters I

LCO 3.8.6 Battery ~ll parameters for the Train A and, Train B. fl-ai-
C, and Tfiill D batteries shall be within limits. ttre
Caled uly A dad B Eiiilt u[ Table 3.8.G-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. 0,,e , mu,-e balLe ies A.1 Vei iVfy Pilul Lelb 1i huu
wi lh unu ui Illul-e eletlaulyle level and
battely cLI flual vul laye lel
JaLIduliteleIs nul wilhM Tabdle 3.8.G-1

l ii ts. Cacteyuly C valuts.

A.2 vefriFy bLLter-y Ltil L94 h rs=
dal adilelei s mveeL

Table 3.8.5-1
ealteyuly C Vdlutd.

A"~

A.3 Retum baLtley Lell St dd.5
P1 I -ille I l-tu
ealteumy A and B
1illit ouf
Table 3.8.G-1.

(continued)
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Battery ftth-Parameters
3.8.6

I

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 2 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),

SAN ONOFRE--UNIT 2 3.8-30a Amendment No. t12 I



Battery Celt-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 onl
electrolyte level applicable
less than minimum electrolyte level was
established design beow the top of the
limits. plates.

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

C.1 Restore electrolyte 8 hours
level to above the too
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 or
with battery fatteries in one train
parameters not within to within limits.
limits.

(continued)
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Battery tell-Parameters I
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

FE. 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=re
batteries on one train
with one or more
battery cells with
float voltage < 2.07 V
and float current
> 2 amps. with dtFver

Ltellipei cidt Uf u' Lie

epi eseldl yive Lcl 1 a

0,ule Illuae bytLe. ie s
w ii Ulle u Illult
bdtttly elt
. i dilleLel iiuL W LllI1i
eutoleyuIy C VilUeb.

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)

l
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Battery eE±l-Parameters |
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FFEQUENCY

Verify each battery float current is 31-f days
< 2 amps.. c-H parametisr nimt
Tab!e 3.8.6-1 eategur-A-A 1 i-tsl.

SR 3.8.6.2 Veti Uy bdtllely uell paCji ele -h liiel 92 da y
Table 3.8.G-1 Calegury B u ii ts-.

61,6t WY i ll i ,,

bc~tt TrY

dibL1WTr_
7 1tl!y Withil

t-fys-cifte,

UV= 121IY

SR 3.8.6.2 Verify each battery pilot cell voltage is 31 da-ys
> 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 avei-ge 31-92 days
eletiuiuyte temperature is greater than or
equal to minimum established design limits.
uf l-euletiilclive i1l ie - GO-f7

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

(continued)

SAN ONOFRE--UNIT 2 3.8-32 Amendment No. 17f I



Battery eEtr-Parameters |
3.8.6

SURVEILLANCE REQUIREMENTS (continued)
-T

SURVEILLANCE FREQUENCY
l-

SR 3.8.6.6 Verify battery capacity is 2 80% of the
manufacturer's ratinq when subjected to a
performance discharge test or a modified
performance discharqe test.

60 months

AND

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

AND

24 months when
the battery has
reached 85% of
the expected
life with
capacity Ž 100%
of the
manufacturer's
ratinq

SAN ONOFRE--UNIT 2 3.8-32a Amendment No. tff



Battery tsll-Parameters
3.8.6

I

IciblE J8 1- (paiye 1 ul 1)
Bci~teiy Su tvelldince Requ I ettientU

eATtE60R IA ;eT6R-C
tLIMITS FIOR EA&H LIMT FORY EAACHA~EVff

PARAMETER DESIGNATED PfILff CONNETEDIO CELL FRE

El etL L~i y te Le:Vel P Hit hilititt icyet -P H ii tiuillintlie Above tup-f

cibu e luIA tuii cibum maxi muni
I YC Il ILt iuM lva H LCTT ITtTUl

Ob4tw-HT

*N-D uvurup-of att

uftuwhitd cil
(b~uret.Ld Cu ele~i uy~e etliet c~u Am cudlyev Leelf ciCL m-i-i
egu te, Iuuwvei , itetibciL~ey dici y itt I - tiuid Lvtei ut lu b1Tr~

IIIUJ LJV 3UU3L I LULLU VV I LII LII� 3LULJ I I I L�U IJULL�l 3
k'- jp~. I It, ~jI UV I L) II t" u3I 1-lII I~I,. Ifluj U,;;; auu a L, ILutt--U VV IL, II L. II a atUM III L au Li U I, L, r- I j

- - . . . I I , I
LI tCL YII ly Ut- II Uci L LUI ICI iL IlUI ICILet IIIIIltlty Litt bLriLt U I LI Ictl-Y U I L re
Utblylldl.CU PIIUL Ltll- I11i, t CtL. c-L=eLau tE u~lty LUIM ily ai 111tiMctA tuuit 7 uctyb
tuLttuwLVVilly Ci 3CIL ItY L L IdtYU.
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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 f~idin A, Tl-ain B,
Traici C, elIn Tfiain 5 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 hou-s
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 ACj Subsystems A. B. C. and D DC and
Channels A, B. C. and D AC vital bus Aill AB C_,-end D
DC; ,nd T1 a i n A, B, C, did b AC v ill bu electrical power
distribution sutsystems 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 powter 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 COMPLE:TION 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 1KCFR 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 equalize and test battery cells that had been
discovered with electrolyte level below the top of the plates.

SAN ONOFRE--UNIT 2 5.0-20b Amendment No. 144t 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 -------------------NDTES-------------------
1. Buses 2A04 m1T-?bi aels required when

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

2. BustF 2A06 id Rb2 acis 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 The Train A, and Train B, T,-ial e, C nd Tfilt D DC electrical
power subsystems shall be OPERABLE.

I

APPLICABILITY: 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

SAN ONOFRE--UNIT 3 3.8-23 Amendment No. tit I



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
battery Ul OPERABLE status.

U i pieile I u1 Ldcbl Iiy OR
inoperable for
reasons other than C.2 Cross connect with same 2 hours
Condition A. train DC subsvstem.**

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

confiquration.

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

C. Oue iequied balleiy e.1 Ve- fy balltLy Lell 1htl-t
Li I WYet uL1 p tinet leis ineetl Tcalit
c1,UL i Citl tLu ILIUl 8.G-1 Ccaiteuly A lhi,,l7. Ali
equip mentl ul UI Lab igiy
i luptr db et.

. O1Lt Peie 8

D. Required AtliuIJ dntd D.1t b ie e d5bUuidled bdllely f iTimet ttiy
ci__i _ itp Vrble-.
CUIIIpi e Lun T7Iiie uo

ntUTTI Uei n uL mlet.

I

I

I

** 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 31 Ydays
than or equal to the minimum established -
float voltage . 129V u, fluctL 1Id ye.

SR 3.8.4.2 Vei f;y IIU v~isibl cUUIiusIn at ctLeniniiiici 92 {d ys
_d LU150A1LtUII r

S~e1 i 10 t Itli) I Uh ibtd1UIIIIC5 ;UetT,

-_tt5O6XW-Utmr Le rUI- 1 ;LU1111t I IIICL UIIS,
*I56i~-u~nfut tIeId i cikL LUI I ICI tLtiU II 7-,

~rd-4-t5xi~-t~-t~ eIti iic ILU II If ;Is-,anld_ 1OOeU11111 F.,, tle,,inhH l uilllLullz).

SR 3.8.4.3 Vei iFy Letl, lli Plales, dii, btllety 24 in Trit-f
I dcLkh, b[UW IIu v I ua1i nldILdtiUll Uf PIJIiybi

fmue ui abnannal de 1t .U.d.O

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Remiouve visiblje letIIidi il LIIU^ , UIl, veIiFy 24 I,,ulTlS
Lel tLu cell dand teri i da] LU1IICtL Li Ull CI e

'LiCdlI ald ligylht, dIIUd I t LUa~td d Li th
C111 i -LUI I UZI iU1 IlLUI el-icl.

SR 3.8.4.5 Veli fy WuIIULLl ull tS i bitWILt i 24 ,,u,,tll
L- IU5OVA± WUrMI fUl Irttl -1el1 iLUIIIICtL i WIM,
• 15OA10U,,,m--T n l i -i aLck LUIIIICL;I uI,,
!---ttxifft-uh* --f0--iTL - ItI Lul lieLL u iuI o,
arrd t 15O=x±6_vt1T'rU , felitlflil

l
Ui UIliuillb.

SR 3.8.4.2f --------------------NOTE-------------------
ei eudL may be Lakenf Fui uripicnrirend evenrts
.lila SatLify this aR7
___________________________________________

Verify each battery charger supplies 24 months
2 rated 3tf0-amps at 2 the minimum
established float voltaq1e-t29 for
2 8t± hours.

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

test in SR 3.8.4T.6.6 may be performed
in lieu of SR 3.8.4.5 WLlt rPf

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. Tli'b Sui veHi lLe shail iuLt be
p , fu n * in .. DE t, 5 u, q

3. i edi m ay be Ltakeln Fu unplianned

eventLs thaL satify ll SbR.

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

(continued)

I
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.- . 4 . 8 ------ ----- - - -- iNOTEs-------------------

1. Th i b SuI ve i 1 1 atiLt lhal l nul be
pir fured in t1MODE 1, 2, 3, uo 4.

2. Ceiedit i l y be Lake7il fUr l unplianed
evenLt Ltht szftisry lthis 5kR7

Ve IFy bcLdLte Iy LCI ilty irSh0t uf t-e
HIIC1 U faLlUl tI ' b I i w efllg ubjeL ted Lu a 60 irnurittrs
pei fua- incince d i 5LIMIy gt t!5

vulnbuttel-y

k7Mdzliurrl ur
i10b l tdthd 85ro
of thel exp~etd
1 i r

- - - - - - - - - - -
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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-Shitdown."

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 Verifv 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 I COMPLETION TIME

*C. One or more required
. L bttmy ui dssuciat | d
Lullilul equipllell ui
Ll DTrg-DC electrical.

Iower 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

AC.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
subsystemjsl to
OPERABLE status.

Immed ately

Immediately

Immediately

Immediately

Immediately

I

I

tLU11t-i-nuedt I
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DC Sources -Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. fte reuie bdLtey Br'1t V y bcitttiy L.1 h]r
LUlclyc Ytl UlcUL i tt pai cuuuetei luittt
LUIIIhul equuipiuenIL Ur Table 3.8.G-61 A"_
Lalbl i ny ilUiptidblt. CeyuhoI y A H i Ini Ls.

-huau'

e.ReLAimd ALL jUMUl d e--t-D~tldltCbb~ dua td fi~nd at~iy
dbbULia td euniipletiuuu bcttteiy ;inupictble.,

Tuim uf eun~dituan B
no~t Ilt7
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DC Sources -Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
*1*

SR 3.8.5.1 ------------------- NOTE-------------------
The following SRs are not required to be
performed: SR 3.8.4.Zfr and SR 3.8.4._7t
aund 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 3.8.4.3-7
.Jo O . 3 *-T .. SJ R ;I%

SR 3.8.4.afj. and

SAN ONOFRE--UNIT 3 3.8-29a Amendment No. ttfj I



Battery terl-Parameters |
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery eel -Parameters I

LCO 3.8.6 Battery cti lparameters for the Train A and, Train B. Tr-i-r
C, anjd Tdi,, D batteries shall be within limits.ttre
Ccittyuly A dad B lihiLt uf Tdble 3.8.G-1.

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

ACTIONS

Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLE:TION TIME

A. 6nie ui inuue bLtlei e, A.i V'Iify P ,ut Ltl 15 hlUr
witll unre uC iaui e Eleu.lulyle level aniid
battmey E-Itl fluaL vulLctye Iieel
pa lwlleteb iutl wiLtii tIcble 3.8.O-1 eacetuTy u

l i,,inl,. rZOlue,.

* -i Fy bctLLtey Ltei1 4 hu
TC1L ciulletel- IlleeL
t-able J.8.U-1 Ud euty u
7wt11UE37

A.3 RRtLume baLLety Ltell 3t dcys
prrciilueLeio lu Ccileyuuy A
PrH C tlitttlt ur-i I i i in it S7u

Mtv ie J. 8. 6

(continued)
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Battery efi-1Parameters
3.8.6

I

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 AND
> 2 amps.

B.2 Restore battery float 12 hours
_________ ________ ________current to_•_~2_amps. _ _ _ _ _ _ _ _ _

(continued)
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Battery er-H-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 on]l
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
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 designlimits.

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

(continued)
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Battery ttli-Parameters 1
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

One or two rrrore
batteries on one train
with one or more
battery cells with
float voltage < 2.07 V
and float current
> 2 amps. wiltl vEadeM
lei l:, t-u I y Lte
leiiiljei liulu e uF she~
I e e I ell L y i V e 1 r b

One ui inuire bltlte iew
with Ute ut rut-
Lbct ttte ey tal 1
par Iullete I s nlut Wit I'm111

Cfleyjuiy C valueb.

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}

I
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Battery efl-Parameters I
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

Verify each battery float current is
_ 2 amps.- eli pnr ei Ltrs-elt -731 days
Table 3.8.6-1 u-.t_ yury Athnits-

SR 3.8.6.2 Vei ify bLattwy Lell PIaICielittt ui tL 92 dc7
Tabl t: .8.6-1 eattyury DI 11111 ty.

7 days aftEr

7 daysn cf Ft

d Lla l Ew< tto-ry

6Ir*: Withllry

SR 3.8.6.2 Verify each battery pilot cell voltage is 31 day
Ž2.07 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 cellver-aug 313M days
Ei-trDUlyte temperature is greater than or
eQual to minimum established design
limits.Vr7Pr, e rit-tivE CEI1 is -- GF.

SR 3.8.6.5 Verify each battery connected cell voltage 92 days
is 22.07 V.

(continued)
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Battery -eti-Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.6 Verify battery capacity is Ž80% 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 Ž100%
of the
manufacturer's
ratinq

SAN ONOFRE--UNIT 3 3.8-32a Amendment No. t" I



Battery ertl-Parameters I
3.8.6

_ . '. . f , A

IdLUIT 3757U-.L k~dYE I Ut IJ

-D LLxtry JUIr-veI idiie M Mqu Ie llelIL b

_AT_ _RY A; eATEGORY B. CtATaORY C;
| s-- anr. .._ ._ *...t- _tt

PARAMglETER tfL'IfIs FOR Eff LIMIfTS FOR EWM ALLUWA.,n Vftff
DESIGNATED PII:-f CON NCE CE' WL

EleciLruly Le Level - f1hiiiumi1 teve± Mh1hi iilu level Abuv utp-uuf
Mi ndiLCtUI 11u1di- ndti~dUIlIdI k|x, Pilutew, culd nut
E I IcI -L 4uict i md Ld L4-u i, k, uVp:lr

abuve IIImAilIlUI dabUve maiU

Flu- vu;lagle _ .1 3 VI

JuJeuiFiLn Gichvilyt't tP 1019N mreta T
et 0.020 below tilt

A" zruaue o c9i
LUIIIICLMLedtLdl 1 bv~Aer-eye fr1-i-Ave r i e o f 1 1

Aver aLdye uF ll

Lu|Xeclet!Ltd Ltl1

k CL)IL I a ci--pLQuICe IUI Lll e -L I e u I Y LC rCV Il LU LCIIIVu lII
. | .. I.. I . . * . I. . I I .. .

lItC buLeII tia IIIcIAIIIIUIII UUII ly EL4UdI 7LIgLy lliuC-ytb PIUv7UeU IC iM1TD
ov-l luwolg-.

(1b) CuftitedelI fur ele i ulyLe LelIlepel d-ui e cuil level . Level Luu IIe.tiulI is
iuL eru iuired, huwevei , whitil ett I y ddl Iy ifly i - 2 dillu.i when -u-ll Fluat
uliar-y Y.

(u3 5IIL iFit I dVity Illiedau Iemleu II may be ubs lti LuLed w ii tilte tbdlali-erd
bctLLety lialyilly uV flual c Ut-c eiiL Fur deLen Win tity lhe oLfle ul HIly ulf

Il ... .. I .1. .. ... 11 .. 1 * . . ... .. I I. .
.... ....

LIlI UCa I I IQCU PII HUb LK1 I .
. I . . .. I I I

s15 iS dLLoC LdUIt uWFY uur lily d III XTI-JUTVUT
_ __

7 dayS lul luwVluy a TU-LLIey WilagEy7
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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 TIriI A, Tr-i nIB.-
Tffaitr Cnverters shall be OPERABLE.I I pl, I., PW

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 3 3.8-34 Amendff ent No. -Mt I



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 ACE- Subsystems A, B. C. and D DC, and
Channels A. B. C. and D AC vital bus Taic A, B, n B, D
DC; nd, T, dilu A, B, C, dud b AC vital bus electrical power
distribution sutsystems shall be OPERABLE.

MODES 1, 2, 3, and 41.

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..



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
10CFR 50, Appendix J." a; 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 equalize and test battery cells that had been
discovered with electrolyte level below the top of the plates.

SAN ONOFRE--UNIT 3 5.0-20b Amendment No. t3z 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)

I
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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.

I

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 3er 12
current < 2 amps. hours

AND

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

B. Required Action and B.1 Leclare associated Immediately
associated tattery 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 OPE:RABLE 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.1 Be in MODE 3. 6 hours
Associated
Completion Time of
Condition C or D not
met.

E.2 Be in MODE 5. 36 hours

I

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

with a rated capacity of greater than or equal

SAN ONOFRE--UNIT 2 .3.8-24 Amendment No.



DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater 31 days
than or equal to the minimum established
float voltage.

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

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

test in SR 3.8.5.6 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.

I
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DC Sources -Operating
3.8.4

This page intentionally deleted. I
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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."

I

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 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 I REQUIRED ACTION 1 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.

ANDE

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

Immediately

Immediately

Immediately

Immediately

Immediately

I

I

I
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DC Sources- Shutdown
3.8.5

ACTIONS (continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 - ----------- O--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

I

/-
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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 2 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 1. Required Actions C.1
or more cells with and C.2 are only
electrolyte level applicable if
less than minimum e ectrolyte 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-----------l
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 31 days
amps.

I

I

I(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 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 2 2.07 V.

SR 3.8.6.6 Verify battery capacity is 2 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 2 100% of
the manufacturer's
rating

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



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.

I

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 day;
alignment to required AC vital buses.

SAN ONOFRE--UNIT 2 3.8-35 Amendment No.



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,
Channels A, B, C, and D
distribution systems sha

Subsystems A, B, C, and D DC, and
AC vital bus electrical power
11 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 2 3.8-39 Ariendment No.



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 10CFR 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 equalize and test battery cells that had been
discovered with electrolyte level below the top of the plates.

SAN ONOFRE--UNIT 2 5.0-20b Amendment No.
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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 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)

I
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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.

I

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.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 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 31 days
than or equal to the minimum established
float voltage.

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

SR 3.8.4.3 ----------------- NOT1S--------------------
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.

SAN ONOFRE--UNIT 3 .3.8-25 Amendment No.



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 I
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 J REQUIRED ACTION j COMPLE:TION 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

I

I

I

I
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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 I

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

AND

A.3 Restore affected cell 24 hours
voltage 2 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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Batter)' Parameters I
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 31 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
2 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 2 2.07 V.

SR 3.8.6.6 Verify battery capacity is 2 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 2 100% 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 lE constant

vo tage 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 day;
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
10CFR 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 equalize and test battery cells that had been
discovered with electrolyte level below the top of the plates.

SAN ONOFRE--UNIT 3 5.0-20b Amendment No.
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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

e

BACKGROUND The station DC electrical power syste 0 ro s the AC
emergency power system with control Apwer. 'also provides
both motive and control power to sele ted safe '~related
equipment and preferred AC vita, us por (via inserters.
As required by 10 CFF: 50, App d GDC 17 (Ref. if DC
electrical power system is signed to have sufficieit
independence, redundancy, d testability to perfo its
safety functions, assu F a sing failure. The DC
electrical power syst.. m conf ins to the recommendations
of Regulatory Guide 1.6 (R w n3'IEEE-308 (Ref. 3).

The 125 VDC electrical power s '>em consists of two
independent a d redundant safety lass 1E D
electrical Ad1 bhsYstems (Train A m i Train B). Each train
consists C . gems each co ining one 125 VDC
battery,ctbe quiredbttery charger for each battery, and
all the associ ed cc f Go ent and interconnec:ting
cabling. 'A

;ion, the
c rger
~ floss

<D C l oad

125 VDC load is powered from
with the batteries floating on
of normal power to the required
is automatically powered from

es.

69

v ~Train A and Train B DC electrical power systems provide
corol power for their associated Class 1E AC power load
grou kV switchgear, and 480 V load centers. The DC
electr 41 power subsystems also provide DC electrical power
o ot r loads including inverters which in turn power the
C vital buses.

rain 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 1.20 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.

Uoo

SAN ONOFRE--UNIT 2 B 3.8.4-1 Rev. 0



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 subsystms A and C are
manually cross-connected. This allows both ses to
remain operable during battery replacemen est , or
maintenance of any one DC battery or ba charger.

Train B DC systems are capable of p iding I ower to both
Channel B and Channel D loads when D sbsyste arid D are
manually cross-connected. This lows >th DC b C. to
remain operable during batter cement, testin
maintenance of any one DC b ery o battery charger

Train Subsystem DC B Vital Battery Charger Swing Charger

A ElB007 BO0l
A B021

C D D B0003

D2 Y02 08 B002

BY04 B010 B004 B2

During cross-c ec of s ytem buses A and C or B and
D, two batteries e be pa leled for a short duration.

trical fa during that duration could exceed the
nter ting duti cf he protective devices. This is an

accept practice x n transfer of power sources and is
consid ed to be a ceptable minimal risk. Once the
cros s complete, only one battery is aligned
o ss-connen buses D1 and D3 or D2 and D4.

Th DC power distribution system is described in more detail
in tliB s for LCO 3.8.9, "Distribution Systems -
Operat ," and for L.CO 3.8.10, "Distribution Systerns -

II

ach 125 VDC battery is separately housed in a ventilated
oom 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.

SAN ONOFRE--UNIT 2 B 3.8.4-2 Rev. 0



DC Sources -.Operating
B 3.8.4

BASES (continued)

BACKGROUND Each battery has adequate storage capacity to meet the duty
(continued) cycle(s) discussed in the UFSAR, Chapter 8 (R c. 6). The

battery is designed with additional capacit that
required by the design duty cycle to allo tor t erature
variations and other factors.

The batteries for Train A and Train 'fiC ele ical power
subsystems are sized to produce requ e capac at 80% of
nameplate rating, corresponding war ted cap '-iy at nd
of life cycles and the 100% d g emand. The ml
design voltage limit at the pplie loads is 105 V/.

The battery cells are o ooded ad acid constrution with
a-nominal specific gr f 1.2 This specific gravity
corresponds to an open cir 4 t y voltage of
approximately 120 V For a 58- battery (i.e., cell
voltage of 2.065 volts per cel pc)). he open circuit
voltage is th voltage maintaine lf a ly charged cell
when there arging or disch g. Once fully
charged w, ts 8 ircuit volt Ž 2.065 Vpc, the
battery 1 11 mal I its capacity for 30 days without
further chargi per u s instructions. All cells
begin to self-d ch e when t on open circuit, but cells
can be left open Ui some period of time (> 30 days,

o the manu cturer's instruction for the maximum.
fstorag periods) ho any long-term performance
degrad ion. Opti ong-term performance however, is
obtai by mainta ng a float voltage of 2.20 to 2.28 Vpc.
This4 ate over-potential, which limits the

tion of Iea sulfate and self-discharge. The nominal
t voltage of 2.2657 Vpc corresponds to a total float

vo e of 131.5 V for a 58-cell battery.

Each T kn A and Train B DC electrical power subsystem
batte charger has ample power output capacity for the
teady state operation of connected loads required during
ormal operation, while at the same time maintaining its

X attery 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 st*ng battery
charger that meets all the performance requi ts of the
dedicated charger and can be manually ali 1 d to"* ther
subsystem. The swing charger breakers Interconnecting
cables allow alignment to either subs tem ithin a train.
Key interlocks limit swing charger a gnment one
subsystem at a time. The Train B sw~*** charge } an also be
aligned to non-lE 125 VDC Batte, Bus 5 Elect Rtal
isolation and independence be~l ee~ubsystems requ
R.G. 1.75 is maintained by 1solotion capability r the
battery charger itse an e kirk-key interslocke tput
circuit breakers. If' t ewing k tery charger is
substituted for one c f edica Jl4battery chargers, the
requirements of independen a 'eW indancy between
subsystems are maintained.

The' swing bat :ry charger and th> rm >edicated battery
charger are s qualified. W ed, the swing
battery clr > 2 ace the nogg1 dedicated battery
charger Esing he pro 5dicircuit breakers. The swing
battery charge can < ice indefinitely,-and there
are no restrict nsg A swing 'attery charger use. The swing
and dedicated batr charges are designed to operate in

1 in any c mbination. The swing battery charger is
powere from its rispetive Train's common MCC which is
diesel enerator b a l as required by LCO 3.8.1, "AC
Sourc - Operatin p or LCO 3.8.2, "AC Sources - Slutdown."

same train C buses cross-connected, an OPERABLE
er or chargers with a combined rated capacity greater

th Zor equal to 400 Amps is required.

A "re ½ed 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.
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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 than the

float mode and charging current is correspo, higher.
The battery charger is operated in the e ize e after a
battery discharge or for routine mainte, e. Fol owing a
battery discharge, the battery rechar g ch cteristic
accepts current at the current limi f the ery charger
(if the discharge was significant, e. follo a battery
service test) until the battery rmin a voltage )roac s
the charger voltage setpoint. ing current th ces
exponentially during the re m'nder the recharge - e.
Lead-calcium batteries ha recharge efficiencies reater
than 95%, so once at le 105% the ampere-hourY
discharged have been ed, th ttery capacity would be
restored to the same condi i as prior to tine
discharge. This can be monitod by direct observation of
the exponentially decaying cha g curr nt or by evaluating
the amp-hours discharged from th att and amp-hoturs
returned to ttery.

APPLICABLE The initial co itior f Basis Accident (DBA) and
SAFETY ANALYSES transient analy Ithe UF , Chapter 6 (Ref. 7) and

Cha ter 15 (Ref. assume at Engineered Safety Feature
S1 ,stems are PERABLE. The DC electrical power system

'provid normal an e gency DC electrical power fDr the
DGs, e rgency aux ies, and control and switching during
all M ofn.

PERABILIT othe DC sources is consistent with the
h-ial assumptions of the accident analyses and is based
up eeti g the design basis of the unit. This includes
main the DC sources OPERABLE during accident
condi s in the event of:

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.
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B 3.8.4

BASES (continued)

LCO The DC electrical power trains, each train consisting of two
batteries, the required battery charger for e battery,
and the corresponding control equipment and onnecting
cabling supplying power to the associated s wi n the
train are required to be OPERABLE by LC .9 "Distribution
Systems - Operating." This ensures t av bility of the
required power to shut down the rea r and ntain it in a
safe condition after an anticipated ationa } currence
(AOO) or a postulated DBA. Los f an 'lrain DC Zectri 1
power subsystem does not prev minimum safet ion
from being performed consis t wit UFSAR Chapter B
(Ref. 6).

An OPERABLE DC electri werlt requires two batteries
and required chargers to b e iWi and connected to the
associated DC buses.

1�, grew -

APPLICABI LITY The DC elec ower sources ar uired to be OPERABLE
in MODES 1 3, to ensure e unit operation and to
ensure tai:

a. Acceptable 1 l s gn 1 s and reactor coolant
ressure bou ry limit re not exceeded as a result of

or abnor 1 transients; and

b. Ad ate core c l g is provided, and containment
i nt and Xer vital functions are maintained in the

ulated DBA.

DC electrical power requirements for MODES 5 and 6 are
ad sed *n the Bases for LCO 3.8.5, "DC Sources -
Shut.I

ATONS 1 .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.

SAN ONOFRE--UNIT 2 B. 3.8.4-6 Rev. 0



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 inal
voltage be restored t:o greater than or equp to0 minimum
established float voltage within 2 hour This time
provides for returning the inoperable ar r to OPERABLE
status or providing an alternate me s of re ing battery
terminal voltage to greater than or epal to t hminimum
established float voltage. Res ring l batter Ktrmin
voltage to greater than or e the minimum es te I ed
float voltage provides goodJ ssurante that, within 1 hours,
the battery will be resto d to its fully charged pndition
(Required Action A.2) fa g any di charge that might have
occurred due to the c inope bility. A discharged
battery having terminal voltagef least the minimum
established float voltage in igtes that the battery is on
the exponential charging currert¾portion the secon part)
of its rechare cycle. The time \ rein a battery to its
fully charg tt under this con dition is simply a
function v t s Spo of the prev si discharge anJ the
recharge r ierist he battery. Thus there is good
assurance of f Ily re t4Th battery within 12 hours,
avoiding a prem tur' utdow4' with its own attendant risk.

i~~TC09blished ba ery.terminal float voltage cannot be
<restor to greate ilh or equal to the minimum established

X float 5ltage with hours, and the charger is not
d operatein the c eent-limiting mode, a faulty charger is

rindi X 4y charger that is incapable of
rmna;Saining established battery terminal float voltage does
p provide assurance that it can revert to and operate

s ~pr2t 1 yi the current limit mode that is necessary during
the E'ocoy 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 indicai:ion that the battery is partially
discharged and its capacity margins will be reduced. The

itime 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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B 3.8.4

BASES (continued)

ACTIONS A.1. A.2 and A.3 (continued)

Required Action A.2 requires that the batte ^ t current
be verified to be less than or equal to 2 ps. is
indicates that, if the battery had been harged as the
result of the inoperable battery char , as noY been
fully recharged. If at the expiratin of th >Xnitial 12
hour period the battery float curren ~s not 1 than or
equal to 2 amps this indicates e m be addi Jial
battery problems and the batt t be declared
inoperable.

Required Action A.3 lim the r oration time foo the
required battery char 7 day ihis action is
applicable if an alternate storing battery
terminal voltage to greaterl or equal to the minimum
established float voltage has used #.g., balance of
plant non-Cla s 1E battery charg F 7-day completion
time reflec) asonable time to ct restoration of the
required yr to operab ;'status.

B.1

e require C electrical power subsystem battery
charge or associa II ntrol equipment or cabling outside
the al wances of I Required Actions for Condition A,
Ksuffic nt capacityo supply the maximum expected load

req assured and the corresponding DC battery
e declare inoperable immediately.

Condi on C represents one or more required DC electrical
power subsystem(s) on one train inoperable for reasons other
han Condition A. Any event that results in a loss of the

xC 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 offsite power, will be
hampered by the fact that many of the components necessary
for the recovery (e.g., diesel generator control and field
flash, AC load shed and diesel generator output circuit
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
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B 3.8.4

BASES (continued)

ACTIONS C.1 and C.2 (continued)

restoration of an inoperable battery given se majority
of the conditions that lead to battery in rabi It (e.g.
loss of battery charger, battery cell v e less than
2.07 V. etc.) are identified in LCOs 3. 4, 8.5, and 3.8.6
together with additional specific c letion es.

Condition C also represents one in ? h a los F abi ty
to completely respond to an e , d a potential i
ability to remain energized ring ormal operation. is
therefore, imperative tha e operator's attentio I cus on
stabilizing the unit,, m'i izing e potential for Complete
loss of DC power to It cted system. The 2-hour
limit is consistent with t 1 e ime for an inoperable
DC distribution system.

If one of the required DC electr p r subsystems is
inoperable sons other than ion A or C (e.g.,
inoperabl fte er and ass ated inoperable
battery) Pthe mainm electric 1 power subsystem has
the capacity t suppo a utdown and to mitigate an
accident condit n. ince a sequent worst case single
failure could, h er, res in the loss of minimim

y i DC elec ical subsystems to mitigate a worst-case
accid continue po, r operation should not exceed
2 hour The 2-ho A mpletion Time is based on Regulatory
Guide 3 (Ref. 9 .nd reflects a reasonable time to cross
conn rain DC subsystem or assess unit status

function o he inoperable DC electrical power
ystem and, if the DC electrical power subsystem is not

re ed to OPERABLE status, to prepare to effect an orderly
and R e it shutdown. Either of Required Actions C.1 or

Jr C.2 wi restore the DC subsystem train to OPERABLE status.
Requi d Action C.2 includes a Note to ensure the battery
ligned to the cross.-tied subsystem buses has adequate
apacity.

Cross connection of two subsystems on two trains has not
been analyzed and is therefore not permitted.
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B 3.8.4

BASES (continued)

ACTIONS D.1
(continued)

Condition D represent's one train with one s m battery
out of service and two subsystems cross-c ecte ith one
battery. This alignment will allow bot systems to
remain OPERABLE for 30 days. The 30- d Xion is
adequate for replacement of a batte 4 ank a erformance
of battery discharge testing (online n Modes -hrough 4.
Condition D includes a Note to ure batter igne to
the cross-tied subsystem buse t dequate capaci

The SONGS 2/3 Living PRA 9ermined acceptable risk impact
for a period of 30 days ile tw same train DC subsystems
are cross-connected wii batt supporting both buses.
The analysis was performed s e with the guidelines of
R.G. 1.74 and R.G 1.1.77.

Cross connect-on of two subsyste o n trains has not
been ana si therefore not itted.

E.1 and .

If the inoperabl electr al power subsystem cannot be
d to OPERA E status within the required Completion

ime, e unit mus he rought to a MODE in which the LCO
does n apply. Totdieve this status, the unit must be
Bbroug to at leas DE 3 within 6 hours and to MODE 5
with' e allowed Completion Times are

nable, base on operating experience, to reach the
F ired unit conditions from full power conditions in an

or ly manner and without challenging unit systems. The
Comp i Time to bring the unit to MODE 5 is consistent
with t time required in Regulatory Guide 1.93 (Ref. 9).

~S X ILLANCE SR 3.8.4.1
.REQ ~iENTS

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
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DC Sources -Operating
B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.1 (continued)
REQUIREMENTS

battery. The voltage requirements are base he nominal
design voltage of the battery and are con ent *th the
minimum float voltage established by th itery
manufacturer (2.20 Vpc). This voltag ai ins the battery
plates in a condition that supports intain the grid
life (expected to be approximately 2 ars). 31-day
Frequency is consistent with ma ctu recomm iLtion
and IEEE-450 (Ref. 4).

SR 3.8.4.2

This SR verifies the desig f the swing arid
dedicated battery chargers. ulatory Guide 1.32
recommends that the battery ch r supp is to be based on
the largest c mbined demands of va us steady state
loads and t irg capacity to ore the battery from
the desig Mi ge state to e fully charged state,
irrespec ye the s of the unit during these demand
occurrences. e mird ed amperes and duration
ensure that the r iremen can be satisfied. Each
required battery rger mu be capable of supplying rated

the minim established float voltage for 8 hours.
he am re require r are based on the output rati'ng of

the ch gers. Th e a requirements are based on the
charg voltage le after a response to a loss of AC
powe i' nod is sufficient for the charger

ature to ye stabilized and to have been maintained
at least 2 hours.

The v T Ilance Frequency is acceptable, given the unit
condit s required to perform the test and the other

iadmin rative controls existing to ensure adequate charger
erformance during these 24-month intervals.

> / SR 3.8.4.3

A battery service test is a special test of battery
capability, as found, to satisfy the design requirements
(battery duty cycle) of the DC electrical power system. The
discharge rate and test length should correspond to the
design duty cycle requirements as specified in IEEE-450
(Ref. 4). For 1800 AH rated batteries, the service test and
modified performance discharge test will use the coribined
duty cycle of the cross-connected subsystems.
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B 3.8.4

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.3 (continued)

The 30 month service test frequency is in a " ,nce with
IEEE 450-2002, which requires a service t at
discretion of the user at periodic time ween the
60 month performance tests.

This SR is modified by two Notes:
Note 1 allows the performance oak mod ed perf ince
discharge test in lieu of a s i vtest.
Note 2 continues to allow t once Her 48 month per, ance
of the battery performanc scharge test in SR 3. .6 in
lieu of SR 3.8.4.3. Thi dubstit 'on is acceptabl because
SR 3.8.6.6 represents #e sevef est of battery capacity
than does SR 3.8.4.3. A

The modified performance discl
Bases for SR 3.8.6.6.

described in the

REFERENCES

2. Regulatory i 1.6, W h 10, 1971.

E-308-197
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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 d 'n the Bases for
LCO 3.8.4, "DC Sources - Operating When .8.5 applies,
there are two exceptions to what is cribed the Bases
for LCO 3.8.4:

1. The DC subsystem cross- nfiguration and e s
described in the Base 'or LCO 3.8.10, 'Distri ion
Systems - Shutdown'

2. With same train DC buse r nected, an OPERABLE
charger or chargers with ombined rated capacity
greater than or equal to 3 mps is equired. When cross
tied, the are no restricti on tery charger
op'erati " equired battery rger" is one of the

. the "dedic d ch r' to its respective DC bus
* the "swing t charger ' ligned to the respective DC bus
. one "dedicat harger" gned to cross-tied DC buses, or

"swing ba ry charger" aligned to cross-tied DC buses.

APPLICABLE The i ial condit s of Design Basis Accident (DBA) and
SAFETY AN S tran in the UFSAR, Chapter 6 (Ref. 1) and

h er 15 (Re . ), assume that Engineered Safety Feature
) systems are OPERABLE. The DC electrical power system

pr des normal and emergency DC electrical power fDr the
KDGs, E ncy auxiliaries, and control and switching during
all MO of operation.

he OPERABILITY of the DC subsystems is consistent with the
nitial 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 c. Adequate DC electrical power is provided to mit:igate
SAFETY ANALYSES events postulated during shutdown, such a fuel

handling accident.

The DC sources satisfy Criterion 3 of t C Policv
Statement.

LCO Each DC electrical power train sist of two tter s
(unless cross connected per 3. 10), the requi
charger for each per batter and the corresponding trol
equipment and interconnec g cabling within the to n, are
required to be OPERAEIL suppo required trains of
distribution systems u d OP E by LCO 3.8.10,
"Distribution Systems - Shu Twis ensures the
availability of sufficient D ectrical power sources to
maintain the unit in a safe shu wn co ition and to
mitigate the nsequences of post t vents during
shutdown ( , handling acci >s

APPLICABILITY The DC electri J pow so required to be OPERABLE in
MODES 5 and 6, ing m ment of irradiated fuel
a blies provi ssuranc that:

a. Re ired featu s mitigate a fuel handling accident
Aft are available; 'a

b. es necessary to mitigate -the effects of
vents that can lead to core damage during shutdown are

~v \ailable; and

c. I entation and control capability is available for
m Aoring and maintaining the unit in a cold shutdown
c dition or refueling condition.

I he DC electrical power requirements for MODES 1, 2, 3, and
A 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.

C
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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 batte inal
voltage be restored to greater than or e to e minimum
established float voltage within 2 hour. >This time
provides for returning the inoperable har4 to OPERABLE
status or providing an alternate me Sof rearing battery
terminal voltage to greater than or enal to the&minimum
established float voltage. Res rin . batter i trminvl
voltage to greater than or e ,~q minimum establie
float voltage provides good . surante that, within :L hours,
the battery will be resto to its fully charged p dition
(Required Action A.2) f any d'charge that might have
occurred due to the c: nope blity. A discharged
battery having terminal vo gedf least the minimum
established float voltage in ites that the battery is on
the exponential charging curre ?portion(the second part)
of its recharae cycle. The time .re$rn a battery to its
fully charg e u nder this con ̂ fn is simply a
function pf h of the previu's discharge and the
recharge dhar iterist h.W4,the bat ery. Thus there is good
assurance of f ly rEt battery within 12 hours,
avoiding a shutsnbrefue ng activities.

12si blished ba Very terminal float voltage cannot: be
resto to greate th or equal to the minimum established

float ltage withi ours and the charger is not
opera n the c 9ent-limiting mode, a faulty charger is
mdi y charger that is incapable of

aining esfablished battery terminal float voltage does
Miprovide assurance that it can revert to and operate
pr rly in the current limit mode that is necessary during
the w period following a battery discharge event that
the D ~~tem is designed for.

Ehe charger operating in the current limit mode in excess of
hours is an indication that the battery is partially

3 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).

SAN ONOFRE--UNIT 2 B 3.8.5-3 Rev. 0



DC Sources - Shutdown
B 3.8.5

BASES (continued)

ACTIONS A.1. A.2 and A.3 (continued)

Required Action A.2 requires that the batte t current
be verified as less than or equal to 2 ampe Th indicates
that, if the battery had been discharge the result of
the inoperable battery charger, it ha ow en fully
recharged. If at the expiration of ~e nit 12 hour
period the battery float current is less t or equal
to 2 amps this indicates there be itional ttery
problems and the battery must ared inoperab

Required Action A.3 limit e restoration time fog e
required battery charge 7 da This action is
applicable if an alte! npeans estoring battery
terminal voltage to greate a r ual to the minimum
established float voltage ha en used (e.g., balance of
plant non-Class 1E battery cha ). Th 7 day completion
time reflects a reasonable time ff restoration of the
qualified b harger to opera atus.

B.1.

With the require electr aI power subsystem battery
or associ eci control equipment or cabling outside

athe al a of e quired Actions for Condition A,
suffic nt capacit supply the maximum expected load
requir en is not sured and the corresponding DC battery
must operable immediately.

< C .2.1. C.2.2. C.2.3. C.2.4

c \ Condit C represents one or more required DC electrical
ower ubsystem(s) inoperable for reasons other than
ondition A. The ACTIONS provide a tiered response allowing
he 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. EBy 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. re, the
allowance for sufficiently conservative a ions nmade
(i.e., to suspend CORE ALTERATIONS, mov of irradiated
fuel assemblies, and operations invol g sitive
reactivity additions). The Require ction > uspend
positive reactivity additions does n 'tpreclud tions to
maintain or increase reactor ve in tory, p ided e
required SDM is maintained.

Suspension of these activ es shall not preclude l pletion
of acti~ons to establish safe c ervative conditfon.
These actions minimize bilit the occurrence of
postulated events. It is h r ired to immediately
initiate action to restore t 'iequired DC electrical power
subsystems and to continue thi tion u l restoration is
accomplished *n order to provide n ssary DC electrical
power to th ety systems.

The Comp io Time ci diately is consistent with the
required times or ac: ing prompt attention. The
restoration of e uired lectrical power subsystems
should be comple as quic t as possible in order to

e the time uring which the unit safety systems may
e wit ut suffici t. wer.

SURVEILLA SR
REQUIREMENTSS

.8.5.1 states that Surveillances required by SR 3.8.4.1
thih S 3.8.4.3 are applicable in these MODES. See the
corr ng Bases for LCO 3.8.4 for a discussion of each

> > bSR.

his SR is modified by a Note. The reason for the Note is
o preclude requiring the OPERABLE DC sources from being

i ischarged 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 teing met, but actual performance is not
required.

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

e

BACKGROUND This LCO delineates the limits on ba4 ry 9at current as
well as electrolyte temperature, 1 and bat voltage
for the DC power subsystem batteriet A disc oion of these
batteries and their OPERABILIT * qui eents is rovideAin
the Bases for LCO 3.8.4, "DC iou rs - Operating, CO
3.8.5, "DC Sources -- Shutd H." In addition to the
limitations of this Spec ication, the licensee cgtrolled
program also implement progr hspecified in
Administrative Contro s!Section .'5.2.16 for monitoring
various battery parameter Dha fs ased on recommendations
of IEEE Standard 450-2002, E Recommended Practice for
Maintenance, Testing, and Rep ement o.; Vented Lead-Acid
Batteries fo Stationary Applica ons'g (Ref. 3).

The batt j el le of flooded d acid construction with
a nomin sp ific g r'yIof 1.2 5. This specific gravity
corresponds t 2an oj tt~ 4 it attery voltage of
approximately P Ifor a 5 Sell battery (i.e., cell
voltage of 2.06 its per 1ll (Vpc)). The open circuit

e is the vtage maintained when there is no charging
or dinharging. eully charged with its open circuit
volta! Ž2.065 V d{he battery cell will maintain its
capa c for30 d without further charging per
manl t ~ tructions. Optimal long-term performance
4d$j'er, is ob0i ned by maintaining a float voltage of 2.20
M 2.28 Vpc. This provides adequate over-potential, which

the formation of lead sulfate and self-discharge.
The l float voltage of 2.267 Vpc corresponds to a
total g oat 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 durii
all MODES of operation.

ng
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Battery Parameters
B 3.8.6

BASES (continued)

APPLICABLE- The OPERABILITY of the DC subsystems is consistent with the
SAFETY ANALYSES initial assumptions of the accident analyses d is based

(continued) upon meeting the design basis of the unit. includes
maintaining at least one train of DC souf s OP ' BLE during
accident conditions, in the event of:

a. An assumed loss of all offsite ower o 11 onsite AC
power; and

b. A worst-case single failu

Battery parameters satis riterion 3 of the NRCJ icy
Statement.

LCO Battery parameters must rem ithin acceptable limits to
ensure availability of the re *red DC power to shut down
the reactor and maintain it in afe dition after an
anticipate 1e~rational occurrenc postulated DBA.
Battery p e mits are cons K tively established,
allowin o nued W ectrical stem function even with
limits not me Addi entative maintenance,
testing, and ito g pert ed in accordance with the
Licensee Contr 'Specif' tions 3.8.104 and 3.8.106 is

ted as sp fied in Administrative Controls Section

APPLICABIL The rs are required solely for the support
o e associ DC electrical power subsystems.

refore, battery parameter limits are only required when
DC power source is required to be OPERABLE. Refer to

te ability discussion in the Bases for LCO 3.8.4 and

A NS 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)

perform the intended function. Therefor the ected
battery is not required to be consider operab e solely
as a result of one or more cells in o re batteries
<2.07 V, and continued operation i nermitt or a limited
period up to 24 hours per Required 4on A.3x

Since the Required Actions o . d A.2 only sp
"perform," a failure of SR .4.1 r SR 3.8.6.1 ac ance
criteria does not result this Required Action met.
However, if one of t:he s is f ed, the appropr ate
Condition(s), dependi the c of the failures, is
entered. If SR 3.8.6.1 i i hn there is not
assurance that there is sti fficient battery capacity to
perform the intended function the b tery must be
declared ino erable immediately.

B.1 andd2Ad

One or two bat ri in one amn with float current of
>2 amps indicat edat a p ial discharge of the battery

£ty has occ0 red. This may be due to a temporary loss
of a ttery char r possibly due to one or more battery
cells On a low vol t condition reflecting some lDSS of
capa y. Verifi iion of the required battery charger

eOP by monitoring the battery terminal
vrage within hours (perform SR 3.8.4.1). If the

mia voltage is found to be less than the mininum
e blished float voltage there are two possibilities, the
bat arger is inoperable or is operating in the current
limit de. The charger operating in the current limit mode
afte 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.
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Battery Farameters
B 3.8.6

BASES (continued)

ACTIONS B.1 and B.2 (continued)

If the float voltage is found to be satisf A bUt there
are one or more battery cells with float o#tag Fess than
2.07 V, the associated "OR" statement SCondition F is
applicable and the battery must be d ar inoperable
immediately. If float voltage is s isfactd~ry there is a
good assurance that, within 12 hour .the battery will be
restored to its fully charged c ndi tiy(requiide
Action B.2) from any discharg ht0t mi A t have oc Arre 'tue
to a temporary loss of the tter vtharger. A distafged
battery with float voltag the charger setpoint) drss its
terminals indicates tha the battery is on the exS ential
charging current port t|jthe s &p nd part) of its recharge
cycle. The time to rtuq a bae to its fully charged
state under this conditions)¶npt a function of the
amount of the previous disch age an the recharge
characteristic of the battery. Thus th re is good assurance
of fully recma ging the battery w hours, avoiding a
premature nvnith its own a rant risk.

If the fin don is one or ore cells in a low
voltage condi ton buL plater than 2.07 V and float
voltage is fouti type satij Wctory, this is not indication
of a substantiaF M ischarg battery and 12 hours is a

able time iior to declaring the battery inoperable.

d Since equired Ac 1 only specifies "perform," a
failu W of SR 3.8. 4 acceptance criteria does not result in
the M |cd not met. However, if SR 3.8.4.1 is

\fa, dti piriate Condition(s), depending on the cause
w '{he failure, is entered.

tllh C iC.2-and C.3

With ne or two batteries on one train with one or more
cell with electrolyte level above the top of the plates,
but below the minimum established design limits, tile 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 maKimum
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.b, 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 N e Note 1
indicates that Required Actions C.1 and are ly
applicable if electrolyte level is bel e top of the
plates. Within 8 hours, the electro e el is required
to be restored to above the top of e plat Note 2
indicates that Required Action C.2 be co ted if
electrolyte level was below th op o lie plat The
Required Action C.2 requirem erify that th no
leakage by visual inspecti gand t e Administrative Antrols
Section 5.5.2.16.b initi action to equalize andjlest in
accordance with manufa rer's ommendation are taken from
Annex D of IEEE Stan 5 0 (Re $). They are performed
following the restoration ee trolyte level to above
the top of the plates. Basen the results of the
manufacturer's recommended te Xg, the attery(ies) may
have to be d clared inoperable th fected cells
replaced.

D.1

With one or two ~ eries one train with pilot cell
<12 ho ature less han the minimum established design limit,
12 s is allo t restore the temperature to within
limit A low elei 'lyte temperature limits the current
and er availab Since the battery is sized with
mar ery capacity is degraded, sufficient

c ity exist o perform the intended function arid the
fected battery is not required to be considered inoperable

s y as a result of the pilot cell temperature not met.

F ) ~E.1L

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 paraneters
must be restored to within limits on at least one train
within 2 hours.
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Battery Parameters
B 3.8.6

BASES (continued)

ACTIONS F.1
(continued)

With one or more batteries with any batter eter
outside the allowances of the Required A ons Condition
A, B, C, D, or E, sufficient capacity 44pply the maximum
expected load requirement is not ass d the
corresponding DC battery must be d ared i rable.
Additionally, discovering one or mo Mbatteri n one train
with one or more battery cells th f t volta ess an
2.07 V and float current gre r n 2 amps indi at
the battery capacity may n icient to perfo the
intended functions. The tery must therefore bg declared
inoperable immediately

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS Ae a

Verifying ba float current Ie v float charge is
used to de ithe state of cha of the battery. Float
charge i co n in which charger is supplying
the con nuo charge *red to overcome the internal
losses of a b tery m the battery in a charged
state. The fl t rent r irements are based on the
float current i etive o a charged battery. Use of float

to deter ne the state of charge of the battery and
the 3 kday Freque consistent with IEEE-450 (Ref. 3).

This is modifi ey a Note that states the float: current
xre required to be met when battery terminal

age is less than the minimum established float voltage
SR 3.8.4.1. When this float voltage is not maintained

t M equi ed Actions of LCO 3.8.4 Action A are being taken,
whi ide the necessary and appropriate verifications of
the V ery condition. Furthermore, the float current limit
of amps is established based on the nominal float
voltage value and is not directly applicable when this

mvoltage 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 verificati ' the pilot
or connected cell float voltages are equ o o reater
than the short term absolute minimum v o ge of 2.07 V.
Optimal long-term battery performanc <s kained by
maintaining a float voltage greate an or ual to the
minimum established design limits p. 'ded by battery
manufacturer. This provides aduate er-pote l, which
limits the formation of lead and self-dis r f
which could eventually ren the attery inoperabi Float
voltage less than the ad istrative limit, but g r than
2.07 Vpc, is addressed LCS 3 ,106 as required )y
Administrative Contr tion t 2.16. The frequency for
cell voltage verification r oays for pilot cell and
92 days for each connected is consistent with IEEE-450
(Ref. 3). The administrative it for 11 minimum voltage
is specified in LCS 3.8.106.

SR 3.8. g<

The limit spec e r e yte level ensures that the
plates suffer n osical age and maintain adequate

on transfe capability. The minimum established
desig limit is t W imum mark on the cell jar, which is
above he top of rlates. The 31-day Frequency is
consi ent with I b-450 (Ref. 3). Battery cells with
ele elow the top of the plates are addressed

This4%rveillance 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).
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Battery Parameters
B 3.8.6

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.8.6.6

A battery performance discharge test is a ' f constant
current capacity of a battery, normally e in e "as
found" condition, after having been in vice, to detect
any change in the capacity determine acceptance
test. The test is intended to det ne ov 11 battery
degradation due to age and usage. F 800 AH ted
batteries, the modified perfor ce t will u tthe
combined duty cycle of the c neced subsys nis

Either the battery perfor ce discharge test or
modified performance di arge t is acceptableb r
satisfying SR 3.8.6. ever, the modified
performance discharge te s ay A d to satisfy the
battery service test requir s of SR 3.8.4.3 for the
1800 AH rated batteries.

A modified aice discharge i a test of the
battery t *ts ability tprovide a high rate,
short d ai mpl Io'ard Jly the highest rate of the duty
cycle). This ill o the battery's ability to
meet the criti1 tod of 1e load duty cycle, in addition
to determining . percent e of rated capacity. Initial

ons for t rimodified performance discharge *test
shoul be identi t those specified for a service test.
The m ified perfo ce discharge test is conducted in
accor nce with Ilk 450-2002 Annex I.3. The battery
ter i e or the modified performance discharge test

remain the minimum battery terminal voltage
cified in the battery service test for the duration of

t equal to that of the service test.

The a ptance criteria for this Surveillance are consistent
with 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
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 i a lly
60 months. If the battery shows degrada 0n o 'Jf the
battery has reached 85% of its expecte e and capacity is
<100% of the manufacturer's rating, S ~eillance
Frequency is reduced to 12 months. owever, the battery
shows no degradation but has reaches% of i Expected
life, the Surveillance Frequen is o reduce in
24 months for batteries that 'v pacity 2 100% X
manufacturer's rating. D Fadati is indicated, ording
to IEEE-450 (Ref. 3), wh he battery capacity d sby
more than 10% relative its c city on the pre lous
performance test or is Ž % below the
manufacturer's rating. I * e cies are cons'stent
with the recommendations in -450 (Ref. 3).

K X

REFERENCES 1.

2.

3.
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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 1E AC, DC, and AC v 1 electrical
power distribution systems are div d by t into
redundant and independent AC, DC, an d C vita vis
electrical power distribution ste

The AC primary electrical er distribution syste sists
of two 4.16 kV Engirieere afety Feature (ESF) bu each
having at least one se ate an ndependent offsite source
of power as well as e Skated ite diesel generator (DG)
source. Each 4.16 kV ESF n ally connected to a
preferred offsite source. r a loss of the preferred
offsite power source to a 4.1 ESF b , a transfer to the
alternate o f site source is acco is hby utilizing a time
delayed bu2 < goltage relay. offsite sources are
unavaila * Qthe 'ie emergency supplies power to the
4.16 kV ESF s. Ccilnl ower for the 4.16 kV breakers is
supplied from > e Cl ries. Additional
description of iti ! ystem fibe found in the Bases for
LCO 3.8.1, "AC Acles-Ope ting," and the Bases for

8.4, "DC S rces-Operating."

The 1 VAC vital \ es are arranged into four channels and
each annel is n rally powered from its own channel
inv ernate power supply for the vital buses

Class Bconstant voltage source transformers powered
m one of the trains in the same load group (one

former per load group), and its use is governed by
'LCO"Inverters - Operating." Each constant voltage
sourc 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 13).
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 PDwer Distribution

(1) If a
and l

mNO ---------- ND WS-----------

syst (e.g., cha .ror inverter) is declared inoperable

s o -to LCO 3.8.9 is not required. Only

l E battery bank BOOX (1800 AH rated) may replace B007,
bc ery to allow battery maintenance (including

i battery charger" is described in the Bases for LCO 3.8.4,
-Operating."
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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
power distribution systems is provide
LCO 3.8.9, "Distribution Systems -O°
for LCO 3.8.5, "DC Sources - S ̂ don

APPLICABLE
SAFETY ANALYSES

The initial conditions o esign Basis Accident at
transient analyses in ;0rUFSAR £~hapter 6(Rf an
Chapter-15 (Ref. 2),, st n Engi ed Safety Feature (ESF)
systems are OPERABLE. The zN,i find AC vital bus
electrical power distributio ystems are designed to
provide sufficient capacity, c abilityr redundancy, and
reliability AnQ ensure the availa iyt df necessary power to

ESFsyse t the fuel, React Coolant System, and
contain esi its are not iceeded.

The OPERABILI iof 1: A ~ nd AC vital bus electrical
power distribu n nd ~stem i oEnsistent with the initial
assumptions of ai~cciden ~analyses and the requirements

e supporte systems' OPERABILITY.

The 01 RABILITY o minimum AC, DC, and AC vital bus
elec ca power 0tribution subsystems during MODES 5

The unit can bee maintained in the shutdown or
'brefueling condition for extended periods;

b. Suficient 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.
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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 de.ending on
the specific unit condition. Implicit in equirements
is the required OPERABILITY of necessary ppor qequired
features. This LCO explicitly require rgizaticn of the
portions of the electrical distribut *Mse em necEssary to
support OPERABILITY of required sy ems, eq ent and
components -all specifically addres in eac 0 and
implicitly required via the de io f OPERA TY.

Maintaining these portions the istribution syst v
energized ensures the av ability of sufficient Aer to
operate the unit in a e mann to mitigate the
consequences of post u event uring shutdown (e.g.,
fuel handling accidents).

Same-train DC subsystem Buses be cr s-tied to an 1800
AH rated batery. This alignmen 10 lowth subsystems to
remain OPE There is no tim t to the duration DC
subsyste ms cross-tied th the Unit shutdown.
An 1800 r ed bat y as sufficient capacity to allow
both of the a ociat I inverters to remain
OPERABLE. The 're red ch Her" with the Unit shutdown is
described in th i es for 0 3.8.5, "DC Sources

~~n."

APPLICABI The and DC elejrical power distribution subsystems
re hRABLE in MODES 5 and 6, and during

ment of irradiated fuel assemblies, provide assurance

a. ms to provide adequate coolant inventory makeup
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.

SAN ONOFRE--UNIT 2 IB 3.8.10-2 Rev. 0



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 r 4 redundant
trains of electrical power distribution bsystEiu to be
OPERABLE, one OPERA13LE distribution su j.tem train may be
capable of supporting sufficient re tures to allow
continuation of CORE ALTERATIONS a fuel m o ent. By

-allowing the option to declare requi featurl associated
with an inoperable distributio K bsy m inoperI 1eAd
appropriate restrictions are xmp"ented in acco q th
the affected distribution systems LCO's Required, )tions.
In many instances, 'this Rion may involve undesir I
administrative efforts wherefore, the allowance for
sufficiently conserv a action Is made (i.e., to suspend
CORE ALTERATIONS, movement j~ rbated fuel assemblies,
and operations involving pos 8five reactivity additions that
could result in loss of requi t SDM (M de 5) or boron
concentratiL (Mode 6)). Suspeing sitive reactivity
additions ud result in fa to meet the minimum
SDIM or b~fr onbe ration limit required to assure
continu sa opera 1 Introduction of coolant inventory
must be from 3ources5 hk e- boron concentration greater
than what woul\ be quired ,n the RCS for minimum SDM or
refueling boron :centrat . This may result in an

l reductio in RCS boron concentration, but provides
accep ble marginXto paintaining subcritical operation.
Intro ction of toe28ature changes including temperature
incr es when op ting with a positive MTC must also be
eva re e they do not result in a loss of required

aS :

2 S 'ension of these activities shall not preclude :ompletion
of aid9 to establish a safe conservative condition.A These wtions minimize the probability of the occurrence of

K post 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 Conditi rrect

declaring SDC inoperable, which results aki the
appropriate SDC actions.

The Completion Time of immediately consi t with the
required times for actions requirin ompt a tion. The
restoration of the required di ibuti subsys M sho d
be completed as quickly as p in order to m the
time the unit safety syste ay b without power.

A A
SURVEILLANCE SR 3.8.10.1
REQUIREMENTS

This Surveillance verifies t, the AC, DC, and AC vital bus
electrical power distribution tem is unctionincg
properly, wi all the buses ene hz The verification of
proper vol ilability on the ses ensures that the
require i didly availab lfor motive as well as
control runc ns fcr cal system loads connected to
these buses. he 7 y takes into account the
redundant capa <li of th ectrical power distribution
subsystems, and Ier indi tions available in the control

, t at alert e operator to subsystem malfunctions.

SAN ONOFRE--UNIT 2 B 3.8.1.0-4 Rev. 0
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Proposed Change Notice (PCN) 548, Rev. 1

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

Proposed Licensee Controlled Specifications pages
(for information only), Unit 2



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 stems shall
be OPERABLE.

VALIDITY STATEMENT: Rev. 0 effective 00/00/06, to 0 plem ed within
90 days

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

ACTIONS

['battery charger
is with float voltage

SAN ONOFRE--UNIT 2 3 .8-104-1 Rev. 0



Battery Parameters
3.8.106

3.8 ELECTRICAL POWER SYSTEMS

LCS 3.8.106 Battery Parameters

Battery parameters for the Train A and Trail
shall be within limits. '

Rev. 0 effective 00/00/06,
90 days

Separate Co o------------------------n f eA
Separate Condition entry is allowed for eai

SAN ONOFRE--UNIT 2 3.8-106-1 Rev. 0



Battery Parameters
3.8.106

SURVEILLANCE REOUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.106.1 Verify cells, cell plates, and battery.
racks show no visual indication of physical
damage or abnormal deterioration or crac
in cells or evidence of electrolyte
leakage.

SR 3.8.106.2 Verify no visible corrosion at
and connectors.

OR

Perform SR 3.8.106.10..

SR 3.8.106.3 Verify electrolyte level is
of the plates.

SR 3.8.106.4 Verify batt,
Ž 2.13 V.A

SR 3.8.106.5 ______------ :t-r-IU :---

Maintain electro . !empera e 2 500F for
b e es rated 1 AH that are not cross-

or 2 600 or batteries rated
R<1800A r batten t are cross-

4

the electrolyte temperature for each
pilot cell (cell averaging not

) ij5above the limit specified in

SR 3.8.6.4
(31 days)

4.

,, connected cell voltage is SR 3.8.6.5
(92 days)
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Battery Parameters
3.8.106

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE I FREQUENCY

SR 3.8.106.7 ------------------- NOTE----_-_____-__
Maintain electrolyte temperature 2 507F for
batteries rated 1800 Ali that are not cros
connected or 2 600F for batteries rated
<1800 AH or batteries *that are cross-
connected.

Verify the average electrol2
for the specified connected
is above the limit specif
above.

92 days
IQ

10% of connected cells

AND AND

12 monthsAll connect
-A

SR 3.8.106.8 ---------

Specific gravity Fto be 'rected for
elerolyte temper ure and vel. Level

thn is not quired, however, when
attery harging is mps when on float

charge.
--- __ O -------------------- ___

the speci ic gravity for each
co'<ected battery cell is 2 1.200.

12 months

Dig

3.8.1 Perfo the extent possible, a detailed
isual pection of the battery
stal tion in accordance with
EE 450-2002, Annex E.

12 months

SR .106.1 erify connection resistance is 12 months
• 150x10-6 ohm for inter-cell connections,
inter-rack connections, inter-tier
connections, and terminal connections.

SAN ONOFRE--UNIT 2 3.8-106-3 Rev. 0



ATTACHMENT H

Proposed Change Notice (PCN) 548, Rev. 1

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 (S'Rs)
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 450-2002.



ATTACHMENT I

Proposed Change Notice (PCN) 548, Rev. 1

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 1E (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, D1 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 I E 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.OE-7 is considered small for a single T:S 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* =

ICLERP* =

[(conditional CDF' with the subject equipment out of service) - (baseline CDF
with subject equipment in service)] X (duration of the single CT under
consideration)

[(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:

ICCDPbat~,

ICLER.Pbatm

[(conditional CDF with a battery out of service) -
(baseline CDF with battery available)] X (1 year/365 days) X (30 days)

[(conditional LERF with a battery out of service) -
(baseline LERF with battery available)] X (1 year/365 days) X (30 days)

[1]

[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 determrined 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.

1 Core Damage Frequency (CDF)
2 Large Early Release Frequency (LERF)
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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 lE DC buses. For example, when bus Dl
is cross-connected to D3 with Battery B007 removed from service, Battery B009 can meet the
concurrent design load requirements for both DC buses Dl 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 1E 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 I25VDC 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 umavailabilities.

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 D1 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 2.1E-
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? Frequenc; y Duration
Preventive Maintenance (Yes/no)

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)/batteiy

Equalize charge No Annual 7 days/battery
Single cell equalize charge

No 4-8 years 7 days/battery
Acid adjustment on low

.ncfic m-Citvcll

Human Reliability Analysis (HRA):

The additional operator actions required for this design change are:

Basic Event Operator Action Description

U-HCDlTOD3-V
U-HCD2TOD4-V

Operator Fails To Cross-tie Bus D1 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. CC'F 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 pertormed. The
base analysis was performed at a cull level of SE-] 0/yr and 5E-I1 /yr for CDF and LERF, respectively.
Sensitivity runs for CDF with cull levels of lE-10/yr and lE-l 1/yr were performed. Simirlar runs for
LERF were performed at lE-l 1/yr and lE-12/yr. 'The calculated CDF/LERF and increase in baseline
CDF/LERF are very small and less than lE-7/yr and lE-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'i and 5E-1 1/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 JEWOP LERF base LERF maint delta LERF

Mode 2 startup 3.457E-05 3.458E-05 1E-8 8E-cO 1.226E-06 1.226E-06 <1E-E

Mode 3 Hot Standby 2.786E-05 2.786E-05 <IE-9_W 4W 7.702E-07 7.702E-7 <1 E- it-
AFW cooling AhiwI

Mode 4 (no TDAFWP) 5.014E-051 5.030E-05 1.6E-7 Aih5 3.037E-061 3.037E-06 <1E___

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 OUALrrY:

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 H. This peer review provides insight into the current quality status ofthe 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 reqtirements 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 fall 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 ASME 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 ASME 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 I][
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-Cl0:

Capability Categorv I I Capability Categories II & III
-, .- , ., -4

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 Capabilit Categories II & III
No requirement to compare results to those CONMARE 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 II/ILI. 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 lE 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. [he 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 (AOT) 2 hours

Proposed AOT - aligned to alternate power source2 30 4 ays
3 Baseline (CDF/LERF) - nominal mainlenance 3.235E-5M- 1.425E-6/yr

Conditional CDF/LERF for PM (Component
4 UNAVAILABLE, others nominal maintenance) 3.237E-W 1.425E-6Wr

Conditional CDF/LERF for PM (Component
5 AVAILABLE, others nominal maintenance) 3.235E-5/yr 1.425E-61yr

Increase In CDF/LERF for PM
6 (Line 4 - Line 5) 2E-8/yr <1 E-9/yr

Single AOT Risk (ICCDPIICLERP) for PM -
proposed AOT (RG 1.177): 30 days

7 (Line 6)J301365 2E-9 <9E-11
Downtime Frequency for PMa

8 (from Table 1) 3.07 /yearb
9 Mean Duration of PM 10.69 days'

Single AOT Risk for PM - based on mean duration
10 (Line 6) * (line 9)1365 <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 Frequency represents the combined downtime frequency of all four sub-systems.
b 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/lO year; = 2.4 tests/year; 4
battery replacements every 15 years or 0.267/year;proactive multiple jar
replacementsforfour batteries every 10years or 0.4/year; total downtime
frequency = 2.4 + 0.267 + 0.4 = 3.07/year

c Mean duration = [2.4 (7 days) + 0.267 (30 days) + 0.4 (20 days,q]/3.07 = 10. 69 days

d Cull level = 5E-10/yr CDIF, 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 (I E-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 (lE-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 1.1'77 guideline of 5E-7
for ICCDP and SE-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 lE-6/yr for CDF and IE-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 riot 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.

- 12 -



TABLE 3

SONGS Conditional CDF & LERF Contributions for Corrective Maintenance (CM)

TS 3.8.4

_ CDFd I LERFd
1 Present Completion Time (CT) 2 hours

2 Proposed CT - aligned to alternate power source 30 da
3 Baseline (CDF/LERF) - nominal maintenance 3.235E-51yr 1.425-06

Conditional CDF/LERF for CM (Component
4 UNAVAILABLE, others nominal maintenance) 7.811E-5yr 6.345E-61r

Conditional CDF/LERF for CM (Com ponent
5 AVAILABLE, others nominal maintenance) 3.235E-51yr 1.425E-61yr

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)30365 1 .87E-06 4.04E-7

Downtime Frequency for CM'
8 (From Table 1) 0.024/yrb

9 Mean Duration of CM 30 days
Single AOT Risk for CM - based on mean duration

10 (Line 6) 1 (line 9)1365 3.76E-06 4.04E-7

Yearly AOT Risk for CM - based on mean duration

11(Line 10) (ne 8) 9.03E-8/yr 9.71 E-9/yr

a Frequency represents the combined downtime frequency of all four sub-systems.
b 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.

c Mean duration: Battery replacement and testing requires 30 days
d Cull level = 5E-10/yr CDF, 5E-I1 /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 R.G 1.177 guidelines, the conservative assumption on
frequency of usage/duration provides results that are consistent with the RG i .174 guidelines.
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CONCLUSIONS:

The objective of this risk-informed analysis is to sgpport an extension of the completion time (CT) of
Technical Specification 3.8.4 for SONGS 2/3 lE 1)C 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 lE-7/year and lE-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 < lE-7/year for CDF and <1E-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.

REFERENCES:

[1] U.S. NRC Regulatory Guide 1.174, "An Approach For Using Probabilistic Risk Assessment In Risk-
Informed Decisions On Plant-Specific Changes To The Licensing Basis," July 1998.

[2] U.S. NRC Regulatory Guide 1.177, "An Approach For Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications," August 1998.

[3] "Pilot Application of ASME PRA Standard Peer Review Process For the San Onofre Nuclear
Generating Station Units 2 and 3 PRA," WCAP-16165, CEOG Task 1037, November 2003.
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[5] "Common-Cause Failure Parameter Estimations," NUREG/CR-5497, October 1998.
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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 IE 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.

Category ,bservationt, 4i

N,...1...,o .eie Tham.o wam
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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DA-C3-03 NM SCE assumed that 70% T/D AFW pump failed to run is due to
overspeed and it is recoverable. There is no bases can be
found to support this assumption. Plant data showed 0 failure
to run in 295 hours and 0 failure to start on 38 demands.

None provided The non-recovery probability for P140 (L-
TPI40NR-S) was doubled. The calculation
shows a delta risk of less than I E-7/year
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.)

I ± t
DA-C14-01 NM Recovery of common cause failure of AFW and Diesel

Generators does no use plant-specific data and the applicable
Common Cause has not been reviewed. Common cause
failure to run events for the EDGs and AFW pumps are
recovered using data from an EPRI report. It is not clear that
the data from that reference report (NSAC-161) applies to
common cause failure events.

Review plant specific data
to identify actual or
potential common cause
failure of the AFW and
diesel generators and
document that these
failures can be recovered.
Update recovery rates
and common cause failure
factors using plant-
specific data.

Sensitivity calculations were performed by
adjusting the recovery of CCF of AFW
pumps and EDGs. When setting these
recoveries to 1.0 together, the base case
CDF (LERF) increased from 3.24E-5/yr
(1.12E-6/yr) to 3.25E-5(1.13E-6/yr). The
cross-tied case went from 3.24E-5iyr
(1.12E-6/yr) to 3.26E-5 (1.13E-6/yr). The
ICCDP and ICLERP for 30 days are 8E-9
and 8E-10, respectively.

DA-D3-01 III Consider modifying the SONGS 2/3 Generic Data for TP and
BC. A mean of 3.0E-2 for turbine driven pump failure to start
on demand appears to be significantly conservative before
factoring the SONGS failure experience with condensate trips.
PLG-500 has a value of 1.3E-7 EF 4. The SONGS experience
that is included in the generic data should be removed for
determining the generic component, as long as it is included in
the Bayesian update. A mean of 6.0E-7 for battery charger
Lfih.rn fto nnorat nnapara tn be nnn..j-nneaav, hin enf- a

value of I E-5 EF 5 is available from EGGSSRE-8875.

_ 7 
z : = . .

Review current PRA data
studies and update
generic data for these
components.

The failure rate of the battery chargers was
increased by a factor of 16.7 to I E-5/hr with
a 24 hour failure probability = 2.4E-4. The
CCF values of battery chargers were also
increased by a factor of 16.7.

K-tied CDF= 3.227E-5/y
Base CDF = 3.226E-5/y
&CDF = 1 E-8/y
ICCDP = 8E-10

X-tied LERF= 1.125E-6/y
Base LERF= 1.125E-6/y
&LERF < 1E-9/y
ICLERP < IE-10
Note: cull level for CDF and LERF set to 5E-10.

______ _____i___________________________I___________ __________________
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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.

I__ _ I__ _ I
HR-G4-05 II Human action should only be used as interviewed. This

means scenarios where indication is iost (e.g., Loss of i 25
VDC pre-trip and post trip) the human actions that credited this
indication should not be used.

Use human actions as
interviewed

All Initiating events (IE's) except for Loss of DC
i r 4 9 C.i a AIrl set,- .f to A.A Tha Initiatinn

frequency for LDC1 & LDC2 were set to 1.0.
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 by 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 d I E-7/y
iGCu < SE-9

X-tied LERF= 9.61 E-61y
Base LERF= 9.61 E-6/y
ALERF < I E-8/y
ICLERP < 8E-10
Note: cull level for CDF and LERF set to 5E-_______ ______ I ________________________________ I _____________ -
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10.

No impact from this F&O.

QU-A2-01 II 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.

I_ _ _ _ I .__ _ _ _ _ _ _ _ _ _ _ _J_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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QU-A4-01 I/11/11I Recoveries - Post Processing (Appendix A-7 Post Processing
Explanation Report) - a number of post processing action (9
of 23) increase the basic event probability in the minimum
cutset, some by significant factors (i.e., multiplication factors of
34.2 and 90.9). Applying increasing factors after solution will
allow cutsets which should have been above the truncation
limit and part of the solution to be missing from the final
analysis, since they were dropped by the truncation and were
not present to have the multiplier applied. This also impacts
the importance of components for applications such as the
Maintenance Rule.

Incorporate these
corrections into the fault
trees. Missing cutsets will
impact both the overall
solution of CDF/LERF as
well as individual
importances.

- -i- I----- I - :. - - -1- -- -fi - -------------------- --- --zza~sxX-iael
No impact.
Truncation limit dropped to 1 E-12 for CDF
and LERF.
X-tled CDF= 3.753E-5/y
Base CDF = 3.746E-5/y
ACDF = 7E-8/y
ICCDP = 6E-9

X-ted LERF= 1.723E-6/y
Base LERF= 1.719E-6/y
ALERF = 4E-9/y
ICLERP = 3E-10

4 4
QU-B3-01 NM The truncation limits selected for CDF and LERF were not

seiected sufficientiy iow enough to capture an adequate
number of cutsets, especially for applications involving
component importance such as the Maintenance Rule. One
industry rule of thumb is to use a truncation that captures 90%
of the CDF obtained when 1% change in CDF occurs when
dropping the truncation one decade. From the figures provided
in IPE-MR-000, there was a 4.2% drop at 5E-12 truncation for
CDF and 9.0% drop at 1 E-1 2 truncation for LERF for the
lowest solved analyses. Therefore the value assumed to be
close' to the final value was not valid. Even though the

selected truncation captures 94% of the lowest analyzed value
for CDF and 92% for LERF, it is capturing a much lower ratio
of the actual CDF and LERF. The statement in the reports that
95% of the CDF is being captured is not accurate. This is also
why the number of minimum cutsets is less than usually
observed at other utilities. From experience, the truncation
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

My experience is that
irunf iioul usually f'afIs
between 5 to 6 decades
below the CDF or LERF
value. The industry
thumb-rule can be used.
Since a fast analysis
engine is being used the
time needed for the
solutions should not be
excessive. Enough
calculations need to be
performed that it is clear
that the "curve" has truly
flattened and the selected
value adequately captures
CDF and LERF.

Sensitivity analysis was performed to
assess thLe Iimpactd l owr trUaIConUII 16V1

(1 E-11, 1 E-12). Lower truncation levels did
not impact the results and conclusions.
Therefore, this F & 0 will equally affect the
base and maintenance case. Therefore, a
delta risk calculation is unaffected by this
F&O.

- 20 -



F&O

Capabilitya
magr-o If.SfR.. . r T bbfvati on-s

d�o�d ke��,utroii
n t Il

.xrgiZaara.4u>g 1,, go<,> g: �S.M..aW a, S \aFS S r h..,...,C#,,. L:lf an :a<. Al Barr; an w Ni .:S ,Ca>X^ § viaYr,..<a -So Ash%.aa fai S .a,, Ha .. >-ffi6- , t>Hstaa ..XSxX s ,...Sa,../,.,gattS-1'1-a1-i..eia, amaaoAce=^wfim 

ei----ii

demonstrate the 95% of CDFALERF.
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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
notentiaI rontrihiitnr from the mode! (eg., the nrocess 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-F6-0 1 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.
CDFILERF model has limitations in and of its self.

l l___ [ l_ _ l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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The DG mission time is limited to 8 hrs. This is based on the
data that no LOOP in excess of 8 hrs have occurred in this
region. There is some likelihood that a LOOP in excess of 8
hrs. Assigning a zero likelihood to this possibility seems
overly optimistic.

In Recoveries, Post Processing Basis Code #1, Changes the
Mission Time of the Diesel Generators from 24 hours to 8
hours for internal initiators. The basis for this change is
recovery of offsite power having a high probability of recovery
within 8 hours. However, recovery of offsite power requires
manual operator action and such action is not being added to
the recovered cutset to account for failure to restore Dower.

Model the full spectrum of
possible LOOP durations
up to 24 hrs. If the 8 hour
mission time is retained,
add an operator action
with this recovery to
account for restoration of
offsite power.

No impact.
The run times were extended to 24 hrs with
the following results:
X-tied CDF= 3.221E-5/y
Base CDF = 3.220E-5/y
ACDF = 1E-8/y
ICCDP = 8E-10

X-tied LERF= 1.121E-6/y
Base LERF= 1.121E-6/y
ALERF < 1 E-91y
ICLERP < 1E-10
Note: cull level for CDF and LERF set to 5E-10.
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PCN 548 Rev 1
Review Aid for Feb 2006 NRC Submittal

Updated 2/27/06

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 wording indicates the following:

GR;EEN Wording in 'TSTF-360, Rev I Iro* used 071 SONGS

Norte; W/ording rint applicable to SONGSf or specific reasons
idlentified or replace to provide SONGS specific terrminology

BLUE Proposed SONGS Tech Spec wording same as TSTF-360, Rev 1.

Note: Verbatim wording from TSTF-360, Rev 1 used on SONGS.

RED 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.

BLACK Existing SONGS Tech Spec wording

Attachments:
1) IEEE 450-2002 Requirements and LCO/LCS References (Table 1), and
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. (Same as TSTF 360, Ri)

(Same objective, however (Same as TSTF 360, R1)
wring different feromf TSTF
369o RIo AND

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

(Samae asTST-F 360, RI) (Same as TSTF 360, RI)

AND

7 days
A.3 Restore required battery charger(s) to
OPERABLE status. (Same as TSTF 360, RI)

(In T-TF 360, RI. Not in existing SONGS LCO
because not part of current licensing basis.
Decided to add to LCO via a revision to the
lieense amnendmnent).

B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time
of Condition A not met. (Added, not described in TSTF 360, RI) (Added, net in TSTF 360,

(Added, net in TCF 360,

C. One DC electrical C.1 Restore DC electrical power subsystem to 2 hours
power subsystem inoperable OPERABLE status _______s______60_____

for reasons other than (Same as TSTF 360, Ri)
Condition A. (Same as TSTF 360, RI)

(Same as TSTF 360, RI) OR

C.2 Cross connect with same train DC 2 hours
subsystem. ** (Added, net in TTF+ 360},

(Added to allow alternate configuration, not
described in TSTF 360, RI)

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

(Added to allow alternate
(Added to allow alterate (Added to allow alternate configuration, not configuration, not
configuration, net described described in- TSTF 360, RI) described in TGTF 360, RI)
in TSlF 360, R_)
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E. Required Action and E.i Be in MODE 3. 6 hours
Associated Completion Time
of Condition C or D not met. (Samne as TSTF 360, RI) (Samne as TSTF 360, RI)

(Samne as TSTF 360, RI, AND
addedt Conditien D
applieability) E.2 Be in MODE 5. 36 hours

(Samp as TSTF 360, R) (Same as TSTF 360, 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 31 days
minimum established float voltage. ___days________________

(7 days per TSTF '60, Ri.
(Same as TSTF 360, R1) 31 days per IEEE 450

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

( 18 months per TSTF 360,
(Essentially same as TSF 360, RI, Fated amps will be spifid RI. 24 months per IEEE
in the T-S Bases) ,,v 209;2)

.. ,.-8O..)

-ce5 ZX'. -f7. i.~f Vee it-C- fif ' -.- t.h -

* e 
2

22 eV *. • .2C �fm , 
2

2 . v.. .. .>~-.f , ex 2- _...

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.
(Same as TSTF 360, R1)

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 te coninu te allew alternate mnethod fer eziting
baei^es)

Verify battery capacity is adequate to supply, and maintain in 30 months
OPERABLE status, the required emergency loads for the design
duty cycle when subjected to a battery service test. (18 months per TSTF 360,

RI. 30 month; per IEEE
(Same as TSTF 360, 1Ri) 410 20')
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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. (Same as TSTF 360, Ri)
(Same objective, however
wording different from TSTF (Same as TSTF 360, RI)
360, RI)

AND
Once per 12 hours

A.2 Verify battery float current < 2 amps.

____ ___ ____ ___ ___(Sam e as TSTF 360, RI)
(Same as TSTF 360, R1i)

rea4 -3 13g-- X, - 4Av-,;

AND

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

(In TSTF 360, RI. Not in existing SONGS LCO (Same as TSTF 360, RI)

beeause not part of current licensing basis.
Decided to add to LCO via a supplement to the
license amendment).

B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time of
Condition A not met. (Added, Condition B & C combined in TlSTF (Added, Condition B & c

360, RI) combined in Ts l F 360, RI)
(Added, Condition B & c
eombined in TSTF 360, Ri)
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CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more required DC C-1 Declare affected required feature(s) Immediately
electrical power subsystem(s) inoperable.
inoperable for reasons other (SGafc as TSTF 360, R1)
than Condition A. (Same as TSTF 360, RI)

(Samne objcetive asTSTF 360, OR

C.2.1 Suspend CORE ALTERATIONS. Immediately

(Safml as TSTF 360, RI) (Sa~rne as TSTF 360, RI)

fAND

-C.2.2 Suspend movement of irradiated fuel Immediately
~ hf assemblies.

(Same as T-STF 360, Ri-)
(Same as TSTF 360, RI)

AND

C.2.3 Suspend operations involving positive Immediately
reactivity additions that could result in loss of
required SDM or boron concentration. (Same as TSTF 360, Ri)

(Samoebjeetive as TSTF 360, RI, werding
froem eurrent SONGS LCO used),

AND

C.2.4 Initiate action to restore required DC Immediately
electrical power subsystem(s) to OPERABLE
status. (Same as TSTF 360, R1)

(Same as T .STeF 360,T Ri D.)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1

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.i, SR 3.8.4.2, and SR 3.8.4.3. applicable SRs

(Same as TF 360, RI) (Same sTSTF 360, Ri)

File: PCN 548 Rev 1 Review Aid NRC Submittal Feb-06.doc Prepared by: Erwin Hatzler @ SONGS - Systems Engineering Printed: 2/27/2006 3:42 PM



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 6 of 34

3.8.6 Battery Parameters

Battery parameters for the Train A and Train B batteries shall be within limits.LCO 3.8.6

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

-------------------------------------------------------------- NT----------NOTE-------------------------------
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 (Samc as TSTF 360, RI) (Samc as TSTF 360, RI)
battery cells with float voltage
<2.07 V. AND

(Sam as TSTF 360, RI) A.2 Perform SR 3.8.6.1. 2 hours
(Srone as T:SrTF 360, RI) (Safflc as TSTF 360, RI)

AND

A.3 Restore affected cell voltage > 2.07 V. 24 hours
(S'am as TSTF 360, RI) (Samc asT'TF 360, RI)

B. One or two batteries on B.1 Perform SR 3.8.4.1 2 hours
one train with float current > 2 (Same as TSTF 360, RI) (Same as TSTF 360, RI)
amps.

AND
(Stam as TSTF 360, RI)

B.2 Restore battery float current to < 2 amps. 12 hours
(Same as TSTF 360, RI) (Same as TSTF 360, RI)

C. One or two batteries on ------------------- NOTES-----------------------------
one train with one or more 1. Required Actions C.A 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. (Sarno as TSTF 360, RI)

2. Required Action C.2 shall be completed if
(Sazme as TFSTF 360, RI) electrolyte level was below the top of the plates.

(Same as TSTF 360, RI. Moved Notc from
Condition column to Required Action)

-irXx C.A Restore electrolyte level to above the top of
r -- ^c.s the plates. (Same as TSTF 360, RI) 8 hours

; .>rA .. e(Saname as TSTF 360, RI)
AND

C.2 Verify no evidence of leakage.
(Same as TSTF 360, RI) 12 hours

(Same as TSTF 360, R1)
AND

C.3 Restore electrolyte level to greater than or
equal to minimum established design limits. 31 days
(Same as TSTF 360, Ri) (Same as T$TF 360, R1)
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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. (Samne as TSTF 360, RI)
than minimum established
design limits. (Same as TSTF 360, RI)

(Same as TSTF 360, 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 TSTF 360, Ri)

(Same as TSTF 360, RI)
(Sarne as TSTF 360, RI)

F. Required Action and F.1 Declare associated battery inoperable. Immediately
associated Completion Time of
Condition A, B, C, D, or E not ('ama as TSTF 360, Ri) (Sarne as TSTF 360, RI)
met.

(Same as TSTF 360, RI)

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.

(Same as TSTF 360, RI)
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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 amps. 31 days

(Same as TSTF 360, RI) (7 days per TSTF 360, RI. 31
days perIEEE A1Q-5'002)

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

(Same as TSTF 360, RI) (Same as TSTF 360, 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.

(Same as TSTF 360, R1)
(Same as TSTF 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 TSTF 360, Ri)
(Samfe as T-STF 360, Ri)~

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

(Same as TSTF 360, RI) (Same as TSTF 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. (Same as TSTF 360, RI)

(Same as, TSTF 350, RI)
AND

12 months when the battery
shows degradation or has

-3 f>>- tI reached 85% of the expected
n i~ e:~ ,flife with capacity < 100% of

the manufacturer's rating

(Same as TSTF 360, R1)

AND

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

(Same as TSTF 360, 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

b. Actions to equalize and test battery cells that had been discovered with electrolyte level below
the top of the plates.
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LCS 3.8.104 DC Sources - Operating

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

(Added, net in TSTlF 360, R1)

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. SR 3.8.104.1 not met Enter LCO 3.8.4.A or LCO 3.8.5.A Immediately

B. SR 3.8.104.2 not met Initiate action request 8 hours

SURVEILLANCE REQUIREMENTS LCS 3.8.104

SURVEILLANCE FREQUENCY

SR 3.8.104.1 Verify battery terminal voltage is 2 129.0 V. SR 3.8.4.1 (31 days)

I (per IEEE 150 2002)
SR 3.8.104.2 Verify each operating battery charger output is < rated amps

with float voltage Ž 131.0 V.
31 days

(per IEEE 150 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.

. Tt^T-' orn n x \1. . .n .. -H
(Aded LGS, not in E ,I IF d9u, Itd)

APPUCABILrTY: When the batteries are required to be OPERABLE.

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

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. SR 3.8.106.1 or Initiate action request 8 hours
SR 3.8.106.2 not met

B. SR 3.8.106.3 not met Remove affected cell(s) from the connected 24 hours
cells or equalize and test the affected cell(s)
per the manufacturers recommendation.

C. SR 3.8.106.4 not met Initiate action request 8 hours

D. SR 3.8.106.5 or Enter LCO 3.8.6 Condition D Immediately
SR 3.8.106.7 not met

E. SR 3.8.106.6 or Initiate action request 8 hours
SR 3.8.106.8 or
SR 3.8.106.9 or
SR 3.8.106. 10 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 IEEE 150 2002)

SR 3.8.106.2 Verify no visible corrosion at terminals and connectors. 31 days

(per IEEE 450 2002)

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)

(impliezntTS 5.5.2.1G.b)

SR 3.8.106.4 Verify battery pilot cell voltage is 2 2.13 V SR 3.8.6.2 (31 days)

(implemcnt TS 5.5.2.16.")
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SR 3.8.106.5
.............................. NOTE --------------------------------- -- --
Maintain electrolyte temperature 2 50°F for batteries rated 1800
AH that are not cross-connected or 2 600F for batteries rated
<1800 AH 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
above. (PeF IEEE 450 2002)

SR 3.8.106.6 Verify battery connected cell voltage is Ž 2.13 V. SR 3.8.6.5 (92 days)

(implerncnt TS 5.5.2.16.4)

SR 3.8.106.7
--------------...............NOTE-----------------------------------------
Maintain electrolyte temperature 2 50°F for batteries rated 1800
AH that are not cross-connected or 2 600F 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
(per IEEE 150 2002)

AND AND

All connected cells. 12 months
(per 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 is < 2 amps when on float charge.

Verify the specific gravity for each connected battery cell is 2 12 months
1.200.

(per IEEE 150 2002)

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. (per IEEE 150 2002)

SR 3.8.106.10 Verify connection resistance is <150x106 ohm for inter-cell 12 months
connections, inter-rack connections, inter-tier connections, and (per IEEE 150 2002)
terminal connections.(prEE45 9)
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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 ; *.s,,4et,- .- - ;. .B1 m i. ,' - + ,x train consists of
two subsystems each containing one 125 VDC battery .' the a, 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 a. csystems 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 -it. 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 D4Y04 B010 8004

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 et of 131.5 V for a 58-cell battery i-;

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-1E 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 --t- chargers to be operating and
connected to the associated DC buses.
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APPLICABILITY

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

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

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

The DC electrical power requirements for MODES 5 and 6 are addressed in the Bases for LCO 3.8.5, "DC Sources --
Shutdown."

ACTIONS

A.1. A.2 and A.3

Condition A represents one train with one or two required battery chargers 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 e f-;H4, t- -fien-d 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 ' e in the current limit mode A<< in excess of 2 hours ma.< 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.

Required Action A. 3 limits the restoration time for the required t 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
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completion time reflects a reasonable time to effect restoration of the required e battery charger to operable
status.

B.1

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 and C 2

Condition C represents one or more required DC electrical power subsystem(s) on one train inoperable for reasons
otherthanConditionA ,a o i -

- - -lt t l. Any event that results in a loss of the AC bus
supporting the battery charger will eventually Hlse result in loss of DC to that Subsystem . Recovery of the AC
bus, especially if it is due to a loss of offsite power, will be hampered by the fact that many of the components
necessary for the recovery (e.g., diesel generator control and field flash, AC load shed and diesel generator output
circuit breaker, etc.) y rely upon the operability of the battery(ies). In addition, DC loads with energization
transients e D--. ed--e+- 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 Se. e ek,- 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.

DA

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.

Cross connection of two subsystems on two trains has not been analyzed and is therefore not permitted.
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E.1 and E.2

If the inoperable DC electrical power subsystem cannot be restored to OPERABLE status within the required
Completion Time, the unit must be brought to a MODE in which the LCO does not apply. To achieve this status,
the unit must be brought to at least MODE 3 within 6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating experience, to reach the required unit conditions from full
power conditions in an orderly manner and without challenging 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

SR 3.8.4.1

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 e-- 127YS -- --
This voltage maintains the battery plates in a condition that supports maintaining the grid life (expected to be
approximately 20 years). The 31-day Frequency is consistent with manufacturer recommendations and IEEE-450
(Ref. 4).

SR 3.8.4.2

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.

ea ? 'a e 1E-
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The Surveillance Frequency is acceptable, given the unit conditions required to perform the test and the other
administrative controls existing to ensure adequate charger performance during these 24-month intervals.,

SR 3.8.4.3

A battery service test is a special test of battery capability, as found, to satisfy the design requirements (battery
duty cycle) of the DC electrical power system. The discharge rate and test length should correspond to the design
duty cycle requirements as specified in 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 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.mdfie:dC 4 e Revirmnew AdNCSbisctalg testwillu Prepared cobyEwine dultyle @cSONG of Sythem Enieriscng t Prinyted:22s20.342P
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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.
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2. Regulaory GuideL6, March10, 1971
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5. IEEE-485-1997
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9. Regulatory Guide 1.93, Drcember 1974.
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11. Regulatory Guide 1.193, Aprilber1977.
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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, ea _1,t I n consisting of two batteries (unless cross connected per LCO
3.8.10), the required e -r. rig charger for each pef 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 e-cp t-3t 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

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.

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 p<f-.F;3-: t 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.

B.1

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.

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 -; a 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 Ž 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 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. '.t.hl 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 >Z- 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 a; 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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C.1, C.2, and C.3

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 -Se- Hft 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.b, is addressed by LCS 3.8.106.

The Required Actions are modified by e two Notes: Note 1 indicates that Required Actions C.1 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.b 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.1

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.

E. 1

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

F. 1

With one or more batteries with any battery parameter rS 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 e_

and the 7 31-day Frequency is consistent with IEEE-450 (Ref. 3).
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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 -_zz 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 - r --- +' w-v t ---- tl. 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 Tir' -- mes but greater than 2.07 Vpc,

is addressed in LCS 3.8.106 as required by Administrative Controls Section if -ear- 5.5.2.16.

I - -- V. The Frequency for cell voltage verification every 31 days for pilot cell and 92 days for
each connected cell is consistent with IEEE-450 (Ref. 3). The administrative limit for cell minimum voltage is
specified in LCS 3.8.106.

SR 3.8.6.3

The limit specified for electrolyte level ensures that the plates suffer no physical damage and maintain5 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 below the top of the plates are addressed in LCS 3.8.106.

SR 3.8.6.4

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).

SR 3.8.6.6

A battery performance discharge test is a test of constant current capacity of a battery, normally done in the "as
found" condition, after having been in service, to detect any change in the capacity determined by the acceptance
test. The test is intended to determine overall battery degradation due to age and usage. 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 I.3. -

F'-a -- -f-+'t rum c-;r----+i-' .>3- ->biez. ---5-lfA-1f t--:,--t;, ->j-Q#>-V 2 -~ t-v e; '-i2-->e - w-3P dA-i-Li eat -fc k-7rin e-'i 4 -by ti~;xf~r-'- f-. L t. d-f a; e fey<-g-v- 4rt - -' f . eddy et~ .D e<4 f--;

r~~fzrfX.+e>,;D--fef~~~~~e W.-e-<;-f-r. k-;t ~r~ter~iL<X- -e-f4 toF-rH~
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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 <1 00 % 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 r. tog capacity 2
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).

REFERENCES

1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. IEEE-450-2002.

4. IEEE-485-1997.

File: PCN 548 Revr I Review Aid NRC Submittal Feb-06.doc Prepared by: Erwin Hatzler @ SONGS - Systems Engineering Printed: 2/27/2006 3:42 PM



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 28 of 34

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
sa fety -----. .-. . . ...........................................
buses 480 V Load Center B04 Load Center B06

................................... ....................... ............... ................................................... I.............. ............................................................. ......................... .... ......................... ............................................ ................

SUBSYSTEM A SUBSYSTEM C SUBSYSTEM B SUBSYSTEM D

DC buses 125 V Bus Dl from Bus D3 from Bus D2 from - Bus D4 from
battery B007 and battery B009 and I battery B008 and battery B010 and I
required battery required battery required battery required battery

charger charger charger charger
................................... ..................................... ....................................... .................. ..................................... .......................... ............... ....................... ........... -.......- ........

CHANNEL A CHANNEL C CHANNEL B CHANNEL D
........................................................................ ................................................ . ............................................................ ................... ......... .................

AC vital 120 V Bus Y01 from Bus Y03 from Bus Y02 from . Bus Y04 from
ibuses inverter Y001 inverter Y003 inverter Y002 inverter Y004

connected to bus connected to bus connected to bus connected to bus I
.. DI D3 D2 D4

NOTES:

(1') Eaeh train ef the AC2. DC. and AC Yuita hus edPLri-rl RcW-pr di ~ qPtributi C-hW4PF
1-1 -- --- -- ---- - - - -1 ---- - -- --- -- .1 - -X _ _ __ .

(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 (1800 AH rated) may replace B007, B009, B008 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".
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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 explicitly 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;

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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Attachment 1: IEEE 450-2002 Requirements and LCO/LCS References (Table 1)

IEEE 450-2002 ReuIrements LCO & LCS s450-2002 4-2002 450-2002 450-200 2
(Reommended Practice for Batteiy ffi ;Rdeferences- Sect 5± Sect 5.2.2 -Sec 523 Sect 6.1, 62

Usintenance, :Testing& Replaement) -Items a thru Items a, "b, c items a, b, c, d 6.3, and .4:
Monthly Quarterly Yearly 1 to 5 Yrs

Description of Parameter Surveillances (31 days) (92 days) (12 months) (12 to 60 months)
SR 3.84.1

Float voltage measured at battery terminals S .8 1 a)SR 3.& 104.1 U(:W;)

General appearance and cleanliness of the
battery, the battery rack and/or battery cabinet, SR 3.8.106.1 b)

and the battery area . ___:_._

Charger output current and voltage SR 3.8 104.2 c)

Electrolyte level of all cells SR 3.8.6.3SR3.&106.3 d
Cracks in cells or evidence of electrolyte S 3.8.10V.1

leakage ~SR 3.& 106.1 Jleakage ______

Any evidence of corrosion at terminals, SR 3.8.106.1
connectors, racks, or cabinets SR 3.8.106.2 0

Ambient temperature and ventilation None* g)

SR 3.86.2Pilot cell voltage SR 3.8.106.4
and ~SR 3.8.6.4 h

electrolyte temperature SR 3.81 .5 .______i___ _________-

Battery float charging current or pilot cell R . )
specific gravity SR3.&6.1 )

Unintentional battery grounds None* I)

All battery monitoring systems are operational,
if installed _ _ :_____ _____

SR 3.8.6.5
Voltage of each cell SR 3.8.106.6 a)

Specific gravity of 10% of the cells of the
battery if battery float charging current is not NA b)

used to monitor state of charge X - _ ___

Electrolyte temperature of 10% or more of the S 38 0. c)
battery cells SR 3.8.106.7 c}

Specific gravity and temperature of each cell. SR 3.8 106.8
__ _ _ _ _ _ _ _ _ _ _ _ _ SR 3.8.106.7 a)__ _

Cell condition. (See Annex E)
This involves a detailed visual inspection of SR 3.8.106.8 ;

each cell in contrast to the monthly inspection
in IEEE Section 5.2.1.

Cell to cell and terminal connection resistance. SR 3.01 C)
awe Annv F.'SR 3.8.106. 10 Xc(See Annex F)

Structural integrity of the battery rack and/orS3
cabinet. SR 3.8.106.8 d)

Battery Charger & Battery Service Test SR 3.8.4.2 24 mos
(User discretion - IEEE Section 6.3) SR 3.8.4.3 30 mos

Battery Performance Test SR 3.8.6.6 60 moo, 24 mos oj
*(See Notes below) . . . 12 mos

Modified Performance Test Per service or
(Can be used at any time in lieu of service SR 3.8.6.6 performance test

and/or performance test - IEEE Section 6.4) frequency
Notes:
* Asterisk indicates that no Surveillances were specified in TSTF-360 Rev 1. Parameters are alarmed in the SONGS Control Room.

** Frequency not greater than 25% of Expected Service Life (25% of 20 = 5 yrs or 60 mos) or within 24 mos after initially in-service,
or annually if battery is degraded or has reached 85% of life expectancy (IEEE Section 6.2).
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Attachment 2: DC System Configuration Diagrams (Sketch 1 and 2)
.. .T....... ..... ....... ............... ............ ..................................... .......... ..................................R . ............................... . .... . .... . ..a

Proposed Train A I0C System Reconf iguration

e 34 of 34

Swing charger can be aligned
to either Subsystem A or C
in any Mode

Sketch 1

....... P.d.a...............i........... .....I..........n. .................. ........................... ..... ...... .... ................ ...........................S.y t mu.. .r..................................................... ............a....S.........o....a... ..
Pr opose d Trai n B C> C Sys te m Peco nf iqurat ion

I .TRAIN B

DC Subsysn B II T ic X

|1 wSwing charger can be aligned
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ATTACHMENT K

Proposed Change Notice (PCN) 548, Rev. 1

Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

Responses to February 9, 2006, Request for Additional Information



Responses to February 9, 2006, Request for Additional Information

1. After a battery is declared inoperable per Limiting Condition for Operation (L.CO) 3.8.4,
Condition B, please describe how you get to Required Actions El and E2, or otherwise
confirm that the affected unit would be! in Technical Specification (TS) 3.0.3.

Response:

Required Condition B requires entry into Condition C. If required action Cl or C2 is not
completed within 2 hours, Condition E is entered.

2. Please explain why the Basis for LCO 3.8.5 does not explain the reasons for the
cross-connection action cited in TS 3.8.5 (i.e., that an immediate Direct Current (DC)
subsystem cross-connection can be made given an inoperable charger). Explain why in
LCO 3.8.4, this option is not called oul: as a required action, nor is it permissible unless
the problem with the DC subsystem does not involve the charger, as prescribed in
Condition C of LCO 3.8.4.

Response:

Cross-tie Required Action 3.8.5 A.1.2 has been deleted from the PCN. Revised 3.8.10 Bases
describe the allowed cross-tie configuration when the unit is shutdown. LCO 3.8.4 Condition D
can be entered at any time including from Condition 3.8.4.A.

3. LCO 3.8.5, Condition C provides a choice between Required Actions C.A or C.2.1
through C.2.4. Please explain when the latter choice C2 would become mandatory.
Your response should consider LCO 3.8.10 and its required actions.

Response:

Required Action C.2 is entered immediately when Required Action C.1 cannot be completed.

4. Regarding LCO 3.8.5, Required Action A.1.2, please describe how the proposed TSs
would limit cross-connecting two subsystems with the two batteries remaining connected
to their respective buses. (Note that pages 23, 27, and 28 of the submittal discuss,
within the context of LCO 3.8.4, the importance of minimizing the time that two DC
subsystem batteries are in parallel due to the consequences should an electrical fault
occur while in this configuration.)

Response:

Cross-tie Required Action LCO 3.8.5 A.1.2 has been deleted from the PCN. The TS' Bases
3.8.4 indicates "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." The 3.8.4 requirement to
parallel batteries is only during the cross connecting of subsystem buses. Once the cross tie is
complete only one battery is aligned to cross-connected buses.



5. Regarding Surveillance Requirement (SR) 3.8.6.1, what actions are required if pilot cell
specific gravity is less than 1.200, but greater than or equal to 1.195, and identify what is
the source of these required actions?

Response:

All TS references to specific gravity have been deleted from the PCN.

6. Table 1 (found on page 10 of Attachment J); license controlled specification refers to
LCS SRs 3.8.104.1, 3.8.104.2 and LCS SRs 3.8.106.1 -10. (It should be noted that the
incorrect reference to Table 1 is found on page 10 of the submittal). Please explain why
proposed licensee controlled specifications were not provided in the submittal.

Response:

As requested by the NRC, the draft LCSs are included in the revised PCN for information only.

7. Please clarify Table 1. The table identifies that the alarm and set-point data (referenced
in IEEE 450-2002 Section 5.2.1 paragraphs G and J (noted in the above Table 1) have
no proposed specifications).

Response:

These parameters (ambient temperature and ventilation and unintentional battery grounds) are
not included in the TS or LCS because they are continuously monitored and alarm in the control
room as indicated in the note to Table 1 in Attachment J. Also, TSTF-360 Rev. 1 does not
specify surveillance of these parameters.

8. Regarding TS 5.5.2.16.b, please confirm that the minimum established design limit
refers to the minimum level mark on the cell jar and not the top of the plate.

Response:

The minimum established design limit refers to minimum level mark on the cell jar, wvhich is
above the top of the plates.

9. Given that page B 3.8.6-5 of the Bases indicates that if the electrolyte level is discovered
to be below the top of the plates, the battery must be equalized and tested to confirm
operability, it appears that LCO 3.8.6 Condition C should have one more required action
(C.4) which would mandate this equalizing and testing. Please justify not having this
required action? (Note: The notes preceding Required Action C.1 may need to be
modified to include this Required Action C.4.)

Response:

Proposed LCS SR 3.8.106.3 was added to clearly delineate the requirement to verify electrolyte
level is above the top of the plates.


