SOUTHERN CALIFORNIA Brian Katz

E D H S O N® Vice President

An EDISON INTERNATIONAL® Company

February 28, 2006

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 1
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-1122, “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 (PCN)-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 Amendrnent to Technical Specifications, Battery and DC
Sources

Dear Sir or Madam:

Pursuant to 10CFR50.90, Southern California Edison (SCE) hereby requests the
following amendment to operating licenses NPF-10 and NPF-15 for San Onofre
Units 2 and 3, respectively: revise Technical Specifications (TSs) 3.8.1, “AC
Sources — Operating,” 3.8.4, “DC Sources — Operating,” 3.8.5, “DC Sources —
Shutdown,” 3.8.6, “Battery Cell Parameters,” 3.8.7, “Inverters — Operating,” and
3.8.9, “Distribution Systems — Operating.” This change will also add a new Battery
Monitoring and Maintenance Program, section 5.5.2.16. This revised amendment
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request completely supersedes our submittal of December 17, 2004 (Reference
3), and our January 26,2006 Response to an NRC Request for Information
(Reference 4).

The proposed TS changes will provide operational fiexibility 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 four
full-capacity battery subsystems providing power to the four independent
instrument and DC-power subsystems. With this proposed change to the
Technical Specifications, the routine operation of four battery subsystems will be
maintained with an allowance to temporarily operate with three batteries
supporting the four subsystems to enable routine testing as well as scheduled or
emergent maintenance.

SCE has evaluated these requests under the standards set forth in
10CFR50.92(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 maintenarice and testing. Once approved, the
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amendment shall be implemented within 90 days. Please note the battery
upgrade project will not necessarily be completed prior to implementation of the
amendment. The proposed change includes a note to restrict use of the
subsystem cross-tie feature until after appropriate project completion and battery

testing.

If you have any questions or require additional information, please contact
Mr. Jack Rainsberry at 949-368-7420.

Sincerely,

P

Enclosures:

1. Notarized Affidavits
2. Licensee’s Evaluation
Attachments

A. Existing Technical Specifications pages, Unit 2
B. Existing Technical Specifications pages, Unit 3
C. Proposed Technical Specifications pages, Redline and Strikeout, Unit 2
D. Proposed Technical Specifications pages, Redline and Strikeout, Unit 3
E. Proposed Technical Specifications pages, Unit 2
F. Proposed Technical Specifications pages, Unit 3
G1. Proposed Bases pages, Unit 2 (for information only and
representative for Unit 3)
G2. Proposed Licensee Controlled Specifications pages, Unit 2 (for
Information only and representative for Unit 3)
H. List of Regulatory Commitments
I. PRA Evaluation
J. Review Aid
K. Responses to February 9, 2006, Request for Additional
Information

B. S. Mallett, Regional Administrator, NRC Region IV

C. C. Osterholiz, 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 Heaith Branch
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UNITED STATES OF AMERICA
NUCLEAR REGULLATORY COMMISSION

Application of SOUTHERN CALIFORNIA )
EDISON COMPANY, ET AL. for a Class 103 ) Docket No. 50-362
License to Acquire, Possess, and Use )
) Amendment Application
)

No. 213, Revision 1

a Utilization Facility as Part of
Unit No. 3 of the San Onofre Nuclear
Generating Station

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 10CFR50.90,
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-15. 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

Proan ot

Brian Katz, Vice President

Subscribed and sworn to (oraffirmed) before me this 28 day of

‘Fébh)w(u} W06 by Brian K%’h’ .

personally known to me-er-proved_to me on the basis of satisfactory-evidense. to be the
person who appeared before me.

(Bspe A Tonnstt




UNITED STATES OF AMERICA
NUCLEAR REGULLATORY COMMISSION

Application of SOUTHERN CALIFORNIA )
EDISON COMPANY, ET AL. for a Class 103 ) Docket No. 50-361
License to Acquire, Possess, and Use )

) Amendment Application

)

)

No. 229, Revision 1

a Utilization Facility as Part of
Unit No. 2 of the San Onofre Nuclear
Generating Station

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 10CFR50.90, 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 (er-affirmed) before me this ZQ‘H\ day of

’Febnmrtg , 2900 _, by ’b('l‘au’\ KOC{'L

personally known to me orproved-to-me-on-the basis-of satisfactory evidenece to be the
person who appeared before me.

Notary Public
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LICENSEE’S EVALUATION
PCN 548, Rev. 1

AC Sources, DC Sources, and Battery Parameters



SUBJECT:
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LICENSEE'S EVALUATION
PCN 548, Rev. 1
AC Sources, DC Sources and Battery Parameters

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,” 3.8.6,
“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.

INTRODUCTION

PROPOSED CHANGE
BACKGROUND

EVALUATION

REGULATORY SAFETY ANALYSIS

5.1 NO SIGNIFICANT HAZARDS CONSIDERATION
5.2 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA

ENVIRONMENTAL CONSIDERATION
REFERENCES

ATTACHMENTS

Existing Technical Specifications pages, Unit 2

Existing Technical Specifications pages, Unit 3

Proposed Technical Specifications pages, Redline and

Strikeout, Unit 2

Proposed Technical Specifications pages, Redline and

Strikeout, Unit 3

Proposed Technical Specifications pages, Unit 2

Proposed Technical Specifications pages, Unit 3

G1 Proposed Bzses 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 )

H. List of Regulatory Commitments

I. Probabilistic Risk Assessment (PRA) Evaluation

J. Review Aid

K. Responses to February 9, 2006, Request for Addlitional

Information

am o owp
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1.0

2.0

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 refiected 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 3.3.5, “DC
Sources - Shutdown,” and it will modify TS 3.8.6, “Battery Cell Parameters,” to
allow operational fiexibility 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 subsystemis to enable
routine testing as well as scheduled or emergent maintenance with the Unit in
Modes 1-4.

PROPOSED CHANGE
General descriptioh 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, orB and D. TS 3.8.4 Condlition 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 aliow 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 aliow 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, Rewv. 1.
These SRs will be revised to allow the option of a modified performarice
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 aliows a battery performance dischargez 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 requirec!.

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 inoperabie.

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 contral equipment
or cabling” as these are included in the definition of OPERABILITY. The
Required Actions and Completion Times are modified consistent with TSTF-360,
Rev. 1 to validate battery OPERABILITY while in this Condition. 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 cleleted) 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 pcwer
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 . The 30-day Compiletion 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 modifiec 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 “2129V on float charge.” Also, the frequency is extencied from 7 to
31 days, consistent with IEEE 450-2002. The draft Licensee Controlled
Specifications (LCS), Attachment .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 steacly 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.
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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 IEEEE

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 IEEEE 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 3.8.4, 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 foliowing SRs are not required
to be performed: 3.8.4.2 and 3.8.4.3.

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

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

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

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

This modification is more consistent with the STS and denotes that there are two
electrical Trains, A and B. As noted elsewhere, subsystems A and C batteries
support Train A, and subsystems B and D 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 terrninal
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 3.3.6-1). 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:

“41. Required Actions C.1 and C.2 are only applicable if electrclyte 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 cornpleting an
investigation of potential battery cell jar leakage and verifying no evidence of
leakage within 12 hours. New Recjuired 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 ebove the top
of the plates in accordance with Administrative Controls section 5.5.2.16.b which

Page 7 of 32



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:

e “One or more batteries” is reworded as “One or two batleries on one
train” for clarity since there are two required batteries on a given
train, and

o ‘“with average electrolyte temperature of the representative cells
<60°F” is replaced with “with one or more battery cells with float
voltage <2.07V and float current >2 amps.” The temperature
Condition is relocated to the proposed LCS.

¢ “OR One or more batteries with one or more battery cell parameters
not within Category C values.” is deleted consistent with deleting
Table 3.8.6-1.

10. SR 3.8.6.1
a. In accordance with the recommendations of IEEE 450-2002, this

surveillance:
¢ rather than meet Tatle 3.8.6-1 category A limits, is re-specified to
verify <2 amps fioat current.
o for clarity, “each” is added to the Surveillance (as revised, this now
reads “Verify each battery float current...”).
o 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 necd 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 SK. 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 >2.07 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 >60°F
with verification of each pilot cell temperature to “greater than or equal to
minimum established design limits.” Also, the specified frequency for this
surveillance is increased from once per 92 days to once per 31 days. These
changes are made per the recommendations of TSTF-360, Rev. 1 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 I3, 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, B, C, and D
AC vital bus electrical power distribution subsystems shall be OPEERABLE.”

to read:

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

This is an editorial change.

§5.5.2.16

1. A new Program is added: “Battery Monitoring and Maintenance Program” as
new section 5.5.2.16 to the Procedures, Programs, and Manuals Section of the
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3.0

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

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

BACKGROUND

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

The current DC system configuration has two independent and redundant trains;
each train consists of two subsystems 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
Aucxiliary 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 1E ESF buses. The Mode 5 and 6 cross-
connect design includes permanently installed molded case isolation switches
provided for each DC bus that can be connected via temporarily installed cable to
a spare breaker on the DC bus. This spare breaker position is also utilized when
necessary to connect a spare non-Class 1E 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 1E 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 B0OX is no longer needed, it will
be removed from the plant.

Condition A of TS 3.8.4 currently requires that one inoperable battery or
associated control equipment or cabling be restored to operable status within 2
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4.0

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 tc an event,
and a potential loss of ability to rernain 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 battsry every 24
months to verify capability to meet the load profile (battery duty cycle) of the most
limiting Design Basis Accident (DBA). The discharge rate and test length
correspond to the design duty cycle requirements. There is a note to this SR that
allows substitution of the battery performance discharge test (SR 3.8.4.8) in lieu
of the service test every 48 months to allow not having to perform both a service
test and a performance discharge test in the same cycle.

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 60 months,
or more frequently if the battery shows signs of degradation or has reached 85%
of its expected life.

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 ¢an 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 improvernents provided by TSTF-360, Rev. 1, the
following identifies changes that are made to LCOs 3.8.4, 3.8.5, and 3.8.6 (n.b.:
these improvements, (1) through (8), are cited below from TSTF-360, Rev. 1):

(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 Controlied 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).

(6) 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 out-of-limits
conditions for cell voltage, electrolyte level, and electrolyte temperature

(implemented in LCO 3.8.6).
(7) Enhanced Bases are provided for each above change.

(8) Eliminate the "once per 60 month” restriction on replacing the battery
service test with the battery modified performance discharge test
(implemented in SR 3.8.6.6).

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

(1)  Current NUREG STS (reference: NUREG-1432, Rev. 3, published June
2004) limit restoration time for an inoperable battery charger to the same
time as for an inoperable battery or a completely deenergized DC
distribution subsystem. The primary role of the battery charger is in
support of maintaining OPERABILITY of its associated battery. This is
accomplished by the charger being of sufficient size to carry the normal
steady state DC loads, with sufficient additional capacity to prcvide some
minimal over-potential to the battery. A secondary safety significant
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(2)

function can be attributed to carrying the post-accident DC load after
restoration of AC power (typically 10-15 seconds - the time recjuired 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 Bases for LCO 3.8.4 Action A for additional
discussion. The proposed Action A for LCO 3.8.4 (and similarly for LCO
3.8.5) provides a 2-hour Completion Time followed by a 12-hour repetitive
verification of battery capability. These times are contingent on a focused
and tiered approach assuring adequate battery capability is maintained.
This first priority for the operator is to minimize the battery discharge, which
is required to be terminated within 2 hours (Required Action A.1).
Presuming that the battery discharge (if occurring) can be terminated and
that the DC bus remains energized (as required by a separate LCO), there
is a reasonable basis for extending the restoration time for an inoperable
charger beyond the 2-hour limit. The second tiered action proposes
12-hours to establish that the battery has sufficient capacity to perform its
assumed duty cycle as measured by float current < 2 amps (which may
involve some recharging of lost capacity that occurred during the initial 2
hours). Given the choice of a plant shutdown in this condition (as currently

required) versus a 12-hour determination (at the end of which it is
reasonable to assume the battery can be shown to have its assumed

capacity), this appears to be: an acceptable relaxation.

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

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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(3)

(4)

®)

connection resistance). SR 3.8.4.3 (visible inspection for physical damage
or deterioration that could potentially degrade battery performaince) is not
required for the battery to perform its safety function, but agair: reflects
ongoing preventive mainteriance 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.

The NUREG STS (reference: NUREG-1432, Rev. 3, publishec 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.

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

(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 extencled 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 recommenclations of
IEEE-450, 1995. The parameter values will continue to be controlled at
their current level, and actions will be implemented in accordance with
the plant corrective action program. Furthermore, the battery and its
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(6)

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

(d)

(e)

)

level are also relocated to licensee controlied 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 fiexibility to monitor and control this limit
at values directly related to the battery ability to perform its assumed
function.

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 aclequately
controlled outside of the Technical Specifications.

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.

The remaining parameter lirmnits 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 temperature.
These allowed times recognize the margins available, the minimal impact
on the battery capacity and capability to perform its intended function, and
the likelihood of effecting restoration in a timely fashion and avoiding an
unnecessary plant shutdown. The Bases for each Required Action
provides specific justification for each proposed action.

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 forrnat 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 batiery 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-36C, 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 |. 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-330, 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 “>129V 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”

o The minimum specified voltage is changed from “129 V" to “the

minimum established fioat 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 steacly 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:

e 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.

e 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: o

e 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).

e 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-month
performance tests.

e 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 &.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 NCTE 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 B 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. Ir this Condition, cell float voltage of 2.07 VDC
has not been met (this is the equivalent of the Category C limit in Takle 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, Rewv. 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:

e “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 <60°F”
is replaced with “with one or more battery cells with float voltage <2.07
V and float current >2 arnps.” 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:
e rather than meet Table 3.8.6-1 category A limits, is re-specified to verify
<2 amps float current.
o for clarity, “each” is added to the Surveillance (as revised, this now
reads “Verify each battery float current...”).
o 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 >2.07 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 to >60°F with
verification of each pilot cell temperature to “greater than or equal to minimum
established design limits.” Also, the specified frequency for this surveillance is
increased from once per 92 days to once per 31 days. These changes are made
per the recommendations of TSTF-360, Rev. 1 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 perforrnance 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-1E bus
D5. Electrical isolation and independence between subsystems required by RG
1.75 is maintained by the isolation capability of the battery charger itself and the
kirk key interlocked output circuit breakers. The existing batteries for each train are
being replaced with batteries with 1800 amp-hour ratings. (Refer to Sketches 1

and 2 of the post-modification system in Attachment J, Review Aid). Currently, the
subsystems A and B batteries are rated 1260 amp-hours nominal 8-hour, and the
subsystems C and D batteries are rated 1800 (previously 1500) amp-hours nominal
8-hour.

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-1E bus D5 battery DC system via the supply breakers for each bus.
There will be mechanical interlocks to prevent closure of multiple output breakers to
ensure that a swing charger will be connected to one DC bus at a time. This
ensures that subsystems are not cross connected through a swing charger.
Additional isolation circuit breakers are provided in each feed from the swing
battery charger to the associated batteries. During cross-connected configuration
battery chargers may be paralleled to share the load. Each charger has a current
limit feature and consequently will not challenge interrupting duties of the protective
devices during parallel operations.

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

During Mode 1-4 cross-connect configurations, as needed by maintenznce
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 sepérate
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
Piant-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 .

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 refiect design changes to the 1EDC
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 1E-7/year and
1E-8/year, respectively. The changes in risk are small because a fully qualified
alternate power source is aligned when a battery is removed for maintenance. The
calculated incremental conditional core damage probability (ICCDP) and
incremental conditional large early release probability (ICLERP) are less than the
acceptance guidelines from NRC Regulatory Guide 1.177 of 5E-7 and 5E-8,
respectively.

The expected frequency of TS 3.8.4 usage and duration are combined with the
core damage frequency while in the TS to assess the expected annual risk impact
of the TS change. The expected annual risk impact is measured against NRC
Regulatory Guide 1.174. The expected annual increase in risk is << 1E-7/year for
CDF and <<1E-8/year for LERF, which are less than the RG 1.174 acceptance
guidelines.
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5.0

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 aliowed 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.

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 10CFR5C, Appendix

A, General Design Criterion (GDC) 17, the DC electrical power system will provide
sufficient independence, redundancy, and testability to perform its safety functions,
assuming a single failure. This ensures the DC system is capable of supporting
systems critical to precluding or mitigating the release of fission product
radioactivity.

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

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

2. Adequate core cooling is provided, and containment integrity and other vital

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

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

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

The proposed changes to existing Surveillance Requirements (SRs) 3.8.4.7 and
3.8.4.8 are to eliminate the service profile test and performance tests in their
entirety after new batteries are installed. The modified performance discharge test
would combine aspects of the service test and performance test into one test
profile. The modified performance clischarge 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 ratec! 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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5.1

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 batiery(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 1E 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 &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 rcoms. 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.

No Significant Hazards Consideration

The Commission has provided standards for determining whether a significant hazards
consideration exists as stated in 10CFR50.92(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) Iinvolve 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 before 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 Train B
(subsystems B and D) DC system would initiate a plant transient/plant trip.

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

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

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. 1 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.

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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5.2

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.

ii. 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.

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 inclependence of
the circuits and electric equipment comprising or associated with the Class 1E 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 recuirements 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 LCO. The new system
configurations allowed by the proposed changes will continue to meet the availability
requirements of the system.

10 CFR 50, Appendix A, General Design Criteria:

Compliance with GDC 2 requires that nuclear power plant structures, systems, and
components important to safety be designed to withstand the effects of natural
phenomena such as earthquake, tornado, hurricane, flood, tsunami, or seiche without
loss of capability to perform their intended safety functions. Therefore, the DC power
system and its components must normally be located in Seismic Category | 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 requirernents 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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7.0

the basic alignment and operation of the existing Class 1E 4kV, 480V, and 120VAC
systems nor the 125VDC systems.

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

Compliance with GDC 50 requires that the reactor containment structure, including
access openings, penetrations, and containment heat removal systems, be designed so
that the containment structure and its internal compartments can accornmodate, 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.

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 ehglblllty criteria for categorical exclusion set forth
in 10 CFR 51.22(c)(9).
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AC Sources —Operating

3.8.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion _
Time of Condition A, AND
B, C, D, or E not met. :
F.2 Be in MODE 5. 36 hours
G. Three or more required | G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable. ‘
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.1.1  ~--rmmemmmeee - NOTES~----~-mmmmommm i
' : 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 reqﬁired 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 The Train A, Train B, Train C, and Train D DC electrical
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4,
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One battery or A.l 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 Timits.
Once per
| 8 hours
thereafter
(continued)
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DC Sources —Operating

ACTIONS (continued)

3.8.4

CONDITION REQUIRED ACTION COMPLETION TIME
D. Required Action and D.1 Declare associated Immediately

associated Completion battery inoperable.

Time of Condition C

not met.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is > 129 V 7 days
. on float charge. '
SR 3.8.4.2 Verify no visible corrosion at terminals 92 days
and connectors. ~
OR
Verify connection resistance is
< 150x10° ohm for inter-cell connections,
< 150x10° ohm for inter-rack connections,
< 150x10° ohm for inter-tier connections,
and < 150x10° 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)

SAN ONOFRE--UNIT 2 3.8-24

Amendment No. 127



DC Sources —Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

SURVETLLANCE

FREQUENCY

SR

3.8.4.4

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

24 months

SR

3.8.4.5

Verify connection resistance is

< 150x10°% ohm for inter-cell connections,
< 150x10°% ohm for inter-rack connections,
< 150x10°% ohm for inter-tier connections,

and < 150x10°® ohm fcr terminal connections.

24 months

SR

3.8.4.6

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

Verify each battery charger supplies
> 300 amps at > 129 V for > 12 hours.

24 months

SR

3.8.4.7

1. SR 3.8.4.8
SR 3.8.4.7

o 3

nce 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
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test. ,

ay be performed in lieu of

24 mcnths

SAN ONOFRE--UNIT 2 3.8-25
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- : DC Sources —QOperating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8  —mmmmemcmmeeeee- NOTES === =mmmmmmmmmmm o

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

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

Verify battery capacity is > 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test. 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.l Declare affected Immediately:
associated control required feature(s)
equipment or cabling . inoperable.
inoperable.

A.2.1 Suspend CORE Immediately
ALTERATIONS.

N >
=
=

A.2. Suspend movement of Immediately
irradiated fuel

assemblies.

w >
=
=

A.2. Suspend operations Immediately
involving positive
reactivity additions
that could result in
toss of required SDM
or boron

concentration.

{continued)
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ACTIONS (continued)

DC Sources — Shutdown
: 3.8.5

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A.2.4

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

Immediately

B. One required battery
charger or associted
control equipment or
cabling inoperable.

B.1

Verify battery cell
parameters meet
Table 3.8.6-1
Category A limits.

1 hour
AND
Once per

8 hours
thereafter

C. Required Action and
associated Completion
Time of Condition B

not met.

C.1

Declare associated
battery inoperable.

Immediately

SAN ONOFRE--UNIT 2
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DC Sources — Shutdown

SURVEILLANCE REQUIREMENTS

3.8.5

SURVEILLANCE

FREQUENCY

SR 3.8.5.1

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:

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

In accordance
with applicable
SRs

SAN ONOFRE--UNIT 2
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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 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. '

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

ACTIONS

e S - . - R M G e = S R e Me e M M AR mm e e e SR R e e S D S e G RN D RS me A R MR S BN e e M G M e Bw W S AR A n R S R e e e R S W e e

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One or more batteries
with one or more
battery cell
parameters not within
limits.

A.1

>
=
[

p-
~N

= |
[SS T

Verify pilot cells
electrolyte level and
float voltage meet
Table 3.8.6-1
Category C values.

Verify battery cell
parameters meet

Table 3.8.6-1
Category C values.

Restore battery cell
parameters to
Category A and B
limits of

Table 3.8.6-1.

1 hour

24 hours

31 days

SAN ONOFRE--UNIT 2
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

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

OR

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

(continued)
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Battéry 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.

SAN ONOFRE--UNIT 2 ' 3.8-32 Amendment No. 127



Battery Ce]] Parameters

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

3.8.6

PARAMETER

CATEGORY A:
LIMITS FOR EACH
DESIGNATED PILOT

CELL

CATEGORY B:
LIMITS FOR EACH
CONNECTED CELL

CATEGORY C:
ALLOWABLE VALUE
FOR EACH
CONNECTED CELL

Electrolyte Level

> Minimum level
indication mark,

> Minimum Tevel
indication mark,

Above top of
plates, and not

and < % inch and < % inch overflowing

above maximum above maximum

1evel jndication 1eve} ;ndication

mark\2 mark\a
Float Voltage 2 2.13V 22,13V >2.07V
Specifi% > 1.200 > 1.195 Not more than
Gravity b) (c) 0.020 below the

: AN average of all

Average of all
connected cells
> 1.205

connected cells

AND

Average of all
connected cells
> 1.195

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

overflowing.

(b) Corrected for electrolyte temperature and level.

Level correction is

not required, however, when battery charging is < 2 amps when on float

charge.

(c) Specific gravity measurement may be substituted with the stabilized
battery charging or float current for determining the state of charge of

the designated pilot cell.

7 days following a battery charge.

SAN ONOFRE--UNIT 2
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Inverters — Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters—Operating
LCO 3.8.7 The requi?ed 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---m-mcmemae
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter [A.l 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 Amendmnent No. 127



Inverters - Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVETLLANCE 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 Train A and Train B AC; Trains A, B, C, and D DC; and Trains

A, B, C, and D AC v1ta1 bus e]ectr1ca1 power distribution
subsystems shall be OPERABLE.

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

ACTIONS
CONDITION : REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.l 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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ACTIONS (continued)

Distribution Systems —Operating

3.8.9

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
subsystems.

distribution

SAN ONOFRE--UNIT 2 3.8-39
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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 Frogram 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 €
testing may be extended by up to 25 percent of the test-
interval, not to exceed 15 months.

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

(continued)
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AC Sources —Operating

3.8.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and
Associated Completion | F.1 Be in MODE 3. 6 hours
Time of Condition A,
B, C, D, or E not met. | AND
F.2 Be in MODE 5. 36 hours
G. Three or more required | G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.1.1  —eemmemmmmemeeeeo NOTES-----c-mmmmmemee
1. Buses 2A04 and 2D1 are required when
unit crosstie breaker 2A0417 is used
to provide a source of AC power.
2. Buses 2A06 and 2D2 are required when
unit crosstie breaker 2A0619 is used
to provide a source of AC power.
Verify correct breaker alignment and power - | 7 days
availability for each required offsite
circuit.
(continued)
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DC Sources - Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources ~0Operating

SAN ONOFRE--UNIT 3

3.8-23

LCO 3.8.4 The Train A, Train B, Train C, and Train D DC electrical
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
One battery or A.l Restore DC electrical | 2 hours
associated control power subsystem to
equipment or cabling OPERABLE status.
inoperable.
Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND
B.2 Be 1nrMODE 5. 36 hours
One required battery c.1 Verify battery cell 1 hour
charger or associated parameters meet :
control equipment or Table 3.8.6-1 AND
cabling inoperable. ~ Category A limits.
Once per
8 hours
thereafter
(continued)
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DC Sources —Operating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. Required Action and D.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition C
not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is > 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
< 150x106 ohm for inter-cell connect1ons,
< 150x10°® ohm for inter-rack connections,
< 150x10% ohm for inter-tier connections,
and < 150x10°® 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)

SAN ONOFRE--UNIT 3 3.8-24 Amendment No. 116



DC Sources —Operating

SURVETLLANCE REQUIREMENTS (continued)

3.8.4

SURVEILLANCE

FREQUENCY

SR

3.8.4.4

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

24 months

SR

3.8.4.5

Verify connection resistance is

< 150x10°® ohm for inter-cell connections,
< 150x10-° ohm for inter-rack connections,
< 150x10°° ohm for inter-tier connections,

and < 150x10-° ohm for terminal connections.

24 months

SR

3.8.4.6

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

- - m e e e e G e M e M e Gy G A G e e

Verify each battery chargér supplies
> 300 amps at > 129 V for > 12 hours.

24 months

SR

3.8.4.7

------------------- NOTES----=--=cccmmmeeo
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
supply, and maintain in OPERABLE status,

the required emergency loads for the design

duty cycle when subjected to a battery
service test.

24 months

SAN ONOFRE--UNIT 3 3.8-25
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DC Sources —Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8  —mmm—-mmmmmeemmmee- NOTES-=====mmmmmmmmmmom-

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.

- ——— A e R B R AR e e N SR R S S e R e e G RS e S s e

Verify battery capacity is > 80% of the
manufacturer's rating when subjected to a 60 months
performance discharge test.
AND

Only applicabie
when battery
shows
degradation or
has reached 85%
of the expected
life

12 months

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



DC Sources -~ Shutdown
3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources - Shutdown
LCO 3.8.5 DC electrical power subsystem shall be OPERABLE tc 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.

wl:l>
=
o

A.2. Suspend operations 1 Immediately
involving positive
reactivity additions
that could result in
loss of required SDM
or boron

concentration.

>
[ws)

(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.

SAN ONOFRE--UNIT 3 | 3.8-28 Amendment No. 116



SURVEILLANCE REQUIREMENTS

DC Sources—QShutdown
3.8.5

SURVEILLANCE

FREQUENCY

SR 3.8.5.1

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 3.8.4.4 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
SAN ONOFRE--UNIT 3 3.8-29 Amendment No. 116



Battery Cell Parameters

3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Cell Parameters
LCO 3.8.6 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.

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

ACTIONS

- o o A —— - . D W o e AR ED MR G e e e G D D S R Y e e e G L M S D D R D W W W R R S e e ey e e e e e G A ke G R AR M M e E e e

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.

>
=
o

p -]
w

Restore battery cell 31 days
parameters to
Category A and B
Timits of

Table 3.8.6-1.

(continued)
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION ‘ REQUIRED ACTION COMPLETION TIME

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

OR

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

OR

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

SURVETILLANCE 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
<110V

AND

Once within
7 days after
battery
overcharge

> 150 V

SR 3.8.6.3

Verify average electrolyte temperature of
representative cells is > 60°F.

92 days

SAN ONOFRE--UNIT 3

3.8-32

Amendment No.

116



Battery Cell Parameters

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

3.8.6

PARAMETER

CATEGORY A:
LIMITS FOR EACH
DESIGNATED PILOT

CELL

CATEGORY B:
LIMITS FOR EACH
CONNECTED CELL

CATEGORY C:
ALLOWABLE VALUE
FOR EACH
CONNECTED CELL

Electrolyte Level

> Minimum Tevel
indication mark,

> Minimum level
indication mark,

Above top of
plates, and not

and < % inch and < % inch overflowing

above maximum above maximum

1eve} ;ndication 1eve} indication

mark\a mark\a
Float Voltage- > 2.13V > 2.13V >2.07 V
pec1f1% > 1.200 > 1.195 Not more than
Gravity b) (c) 0.020 below the

AND average of all

Average of all
connected cells
> 1.205

connected cells
AND

Average of all

connected cells
> 1.195%

(a) It is acceptable for the electroliyte 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.

7 days following a battery charge.

SAN ONOFRE--UNIT 3
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Inverters ~Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters-0Operating
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----c-nac---
Enter applicable Conditions
and Recuired Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter |A.l 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 3 3.8-34 , Amendment No. 116



Inverters —Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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



3.8 ELECTRICAL POWER SYSTEMS

Distribution Systems — Operating

3.8.9 Distribution Systems-—Operating

3.8.9

LCO 3.8.9 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.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical 1A.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

SAN ONOFRE--UNIT 3

3.8-38

(continued)
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Distribution Systems —Operating

3.8.9
ACTIONS (continued) ,
CONDITION REQUIRED ACTION COMPLZTION TIME
D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.
D.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.9.1 Verify correct breaker alignments and 7 days

"~ voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.

SAN ONOFRE--UNIT 3 3.8-39 Amendment No. 116



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
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)

SAN ONOFRE--UNIT 3 5.0-20b Amendment No. 135




ATTACHMENT C
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Proposed Change Notice (PCN) 548, Rev. 1
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AC Sources—O0Operating
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

SURVETLLANCE FREQUENCY

SR 3.8.1.1  -—-e-emmmmmeeeeeen NOTES--=mommmmmmem e
1. Buses 3A04amd—3Bt is are—required when |
unit crosstie breaker 3A0416 is used

to provide a source of AC power.

2. Buses 3A06amd—362 is arerequired 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)

SAN ONOFRE--UNIT 2 3.8-4 Amendment No. 27 |



3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—0Operating
LCO 3.8.4 The Train A andy Train By —Fraimts—amd—FratmD DC electrical

power subsystems shall be OPERABLE.

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

DC Sources —Operating

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. Reguired Action and B.1 Declare associated Immediately
associated

Completion Time of
Condition A not met.

battery inoperable.

SAN ONOFRE--UNIT 2

3.8-23

(continued)
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to 1800 amp-hours.

SAN ONOFRE--UNIT 2

3.8-24

DC Sources —Operating
3.8.4
_ACTIONS (continued)
'CONDITION - REQUIRED ACTION COMPLETION TIME
CA. One DC e]éttrica] CA.1Restore DC electrical 2 hours
' ower subsystem power subsystem to
bettery—or OPERABLE status.
gssocTated—comtrot
inoperable_for L
;eagons other than C.2 Cross connect with same 2 _hours
Condition A. train DC subsystem.**
D. DC Subsystem Buses D.1 Restore DC Subsystem Buses | 30 days
cross connected.** to non-cross-connected '
configuration. -
EB. Required Action and | EB.1Be in MODE 3. 6 hours
Associated . ' :
Completion Time of . ND
~Condition C or D not | —
met. : :
: EB.2Be in MODE 5. 36 hours
C—OmeTequiTed—battery | €T Yerify battery ettt o
‘ tharger—or g;;ameters-meet : :
gssocTated-TomtTot eS8 6=tCtategory &
| X - P F it ARD
. fmoperatrteT
Ormceper
g—tours
thervafter
B——ReguiTed—ATtiomamd ﬁT&‘ﬁEt+are-assﬁt+ated-battery frmediatety
4 gssucTated Toperattes
oo . _
ComttiomtmotmetT
teomtimoed
** Note: . Reguires a battery with a rated capacity of greater than or equal

Amendment No. 127




DC Sources—Operating

_ o . 3.8.4
SURVEIL‘LANCE REQUIREMENTS |
- SURVEILLANCE ' FREQUENCY-
- SR 3.8.4.1 | Verify battery terminal vo]iage is greater 31 74
- than or equal to the minimum established . ays
float voltage »=1¢6—¥unm—ftoat—Tharyer
SR3T8 A Verify nmovistrtecorrostorattermimats §2days
i g
sTstamce s
—I'S'Gﬂﬁ_ﬁ_Ufnﬂ_FUT—m'tET‘cen COTTEC LT omTS
<~150x 10 —vtm—for—mter=recktonmectionsy
<~ 150%™ —otmfor—mter=tier-tonmectiomsy
TMd—<—150x 0 otm—for—termimatcomeT oS T
SR—378473 VE."l"’Y ICEHS’ il pila,te];, al".'d batftel'y . | EAmoths
o _ tamageoT—abmoTTE T tetertorationT
(continued)

SAN ONOFRE--UNIT 2 3.8-25 Amendment No. 27 |



DC Sources —Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR—3T84 44— Removevisibte termimat—TorTUSTUm, Veri{y months

SR—-378T#T5-"#Erffy-tgnnEttfun—resfstante-fs Hmomntis

SR 3.8.4.26 ============——m=r===NOTE=====——===m==== ===

Verify each battery charger supplies 24 months
>_rated 360 amps at > the minimum
established float voltage ¥28—¥% for
> 812 hours.

SR 3.8.4.3F7 ------mmmmmemeee—- NOTES-------mmmmmmmmmee
1. The modified performance discharge
test in SR 3.8.%:86.6 may be performed
in lieu of SR 3.8.4.73-unceTper
48—momths.

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.

¢ Fhis—SurverHtamce—statTot—be
performed— MO E—152: 3 o4~

S—Credirtmey be—trkerfor—unptamed
everts—that—satisfy this—Sk+

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 subjacted to a battery
service test.

(continued)

SAN ONOFRE--UNIT 2 . 3.8-26 Amendment No. 12% |




DC Sources —Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

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



3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown

.DC Sources —Shutdown
3.8.5

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

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One_or two required A.l Restore battery 2_hours '
battery charger(s) terminal voltage to :
inoperable. gqreater 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 1 days
battery charger(s) to
OPERABLE status.
B. Required Action and B.1 Declare associated . . Immediately
associated Completion battery inoperable. | I }
Time of Condition A '
not met.
(continued)

SAN ONOFRE--UNIT 2

3.8-27

Amendment No. 1275175 |



DC Sources — Shutdown
3.8.5
ACTIONS (continued)

CONDITION . REQUIRED ACTION COMPLETION TIME

AC. One or_more required #C.1 Declare affected Immediately

battery or—assuciated required feature(s)
TomtroT—equipmentor inoperable.
tabtmg—DC_electrical

power subsystem(s) OR
inoperable_for reasons
other than Condition AC.2.1 Suspend CORE Immediately
A. ALTERATIONS.

N

o

AC.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

A

o

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

by

ND

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

‘contimued) |

SAN ONOFRE--UNIT 2 3.8-28 Amendment No. 2% |



DC Sources—Shutdown

’ 3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B—fOmeTequiTed—tbattery Bt¥erirfy battery ettt t+—hour
Thargeror—associted parameters meet
TOTTtTo T equipment—or Fabte—3+876=1 ARD
P e e it |
| OmceTET
§~tours
theresfter
€—ReguiTed—Actiomamd € tdectaregsSuTiated Fmediatety
gssuciated—Comptetion battery—moperabter
4 AP
not-metT

SAN ONOFRE--UNIT 2 3.8-29 Amendment No. 127 |



DC Sources —Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.8.5.1  —-e-mmmmmmmemeee- NOTE---~eemmmmmec e e
The following SRs are not required to be

performed: SR 3.8.4.265 and SR 3.8.4.37; '
amSR—3T8T4-8.

- e e G T G e e e o e e e ED e e e SR S e e e G -

For DC sources required to be OPERABLE, the | In accordance

following SRs are applicable: with applicable
SRs

SR 3.8.4.1, SR364% SR 3.8.4.37
SRIBAE  SRIBATS  SR3TH4TB.
SR—3-8-43 SR 3.8.4.26, and

SAN ONOFRE--UNIT 2 3.8-29a Amendment No. 127 |



Battery €eti—Parameters |

3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery €ett—Parameters |
LCO 3.8.6 Battery teti—parameters for the Train A_andsy Train B;—Fraim

€—amd—Tram D batteries shall be within 11 limits. tie
ﬁategury—ﬁ-and—ﬁ-fﬂwrt§1rf‘hﬁﬁ1ririr1%ﬂ?'

APPLICABILITY: When associated DC electrical power subsystems are required

to be OPERABLE.

ACTIONS

- —— A o e S S P e G R A S T S B R S A GBS S Y G G W s e R e N R e e e

- - - - - = -

- - — — - - = am e e = e =

CONDITION REQUIRED ACTION

COMPLETION TIME

o

SAN ONOFRE--UNIT 2 3.8-30

(continued)
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Battery €et—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two batteries A.1 Perform SR 3.8.4.1. 2_hours
on one train with one
or more battery cells | AND
with float voltage
<2.07 V. A.2 Perform SR 3.8.6.1. 2 _hours
AND
A.3 Restore affected cell 24 hours
voltage > 2.07 V.
B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on _one train wit
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. 127 |



Battery €ett—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 leve ] - applicable i
less than minimum ' " electrolyte level was
established design below the top of the
limits. _ plates.
2. Reguired Action C.2
- shall be completed if
electrolyte level was
below the top of the
Q]ates.
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
Timits.
D. One or two batteries = |D.l1 - Restore battery pilot 12 hours
on one train with , cell temperature to v
pilot cell electrolyte greater than or_ equal
temperature less than | to m1n1mqm_estab11shed
minimum established design limits.
design limits.
E. One or more batteries |E.l1 Restore battery 2 hours
in redundant trains parameters for ;
with battery batteries in one train
parameters not within fo within limits.
Jimits. - '
(continued)

SAN ONOFRE--UNIT 2 3.8-30b Amendhent No. 2%



Battery €eti—Parameters |
3.8.6

ACTIONS (Continued)
CONDITION . : REQUIRED ACTION v COMPLETION TIME

FB. Required Action and 8.1 Declare associated Immediately |
associated Completion battery inoperabie. .
Time of Condition A, .
B, C, D, or E not met. |

OR

One or two more
batteries _on one train
with one or more
battery cells with .
float voltage < 2.07 V . f
and float current

> 2 amps.—with—average

. 'tectroutyte ,
temperatureof—the
TEpTESENtative Tetts
—60°f~

'SURVEILLANCE REQUIREMENTS -

SURVETLLANCE - f FREQUENCY

SR 3.8.6.1  -=<--e—oo--a- NOTE~---cmmcmecc oo
Not required to be met when battery.
terminal voltage is less than the
minimum established float voltage of
SR 3.8.4.1. ' ’

- - S o . T e e AR G R G e e e G

(continued)
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Battery €eH—Parameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
Verify each battery float current is 31-7 days
< 2 amps.—tettparameters meet
Fabte3-86=ttategory AT mitse
SR—386—Yerify battery teH—parameters meet §2—days
Tabte3-8-6=tCategury B—HimitsT
AND
Orce—with
Tdays—after
battery
tischarge
A Vi 4
AND
8 s
Fdays—after
battery
uvercharge
>—150—+¥
SR_3.8.6.2 Verify each battery pilot cell voltage is 31 days
> 2.07 V. _
SR _3.8.6.3 Verify each battery connected cell 31 days
electrolyte level is greater than or equal
to minimum established design limits.
SR 3.8.6.43% Verify each battery pilot cell average 31-92 days
vtectrotyte temperature is greater than or
equal to minimum established design limits.
ofTepresemtative ceHs—is—60=f~
SR_3.8.6.5 Verify each battery connected cell voltage 92 days
is > 2.07 V.,
(continued)

SAN ONOFRE--UNIT 2 3.8-32
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3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.6.6 Verify battery capacity is > 80% of the 60 months
manufacturer's rating when subjected to a AND

performance discharge test or a modified

performance discharge test.

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

AND

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

SAN ONOFRE--UNIT 2

3.8-32a

Amendment No. 12¥
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Battery €eti—Parameters |

3.8.6
Téb]e 38 t=tpaget o1
Battery SurveittanceRequitements
CATEGORY A~ " CATERORY—B CATEGORY—€~
PARAMETER TS FORTEACH
BESTGNATED—PELOT CONNECTER—CRLL FOR—EACH
€Ett CONNECTED—CELE

frectrotyte—tevet >immm—tevet | > Mimmomrtevet | Above topof

Froat—Vottage —T Y —Ti3 Y >=Z07%
SpEtTth-Gravrtybe —1266 —i165 Not—more—tham
or - 020betow—tie
ARD average-uf—atT
commected—Tets
Average—uf—atT
tommected—tetts AND
—i17205
Average—of—atT
tonmectedTeT S
—1185

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 Channel A, B, C, and D AC FrammA;—TraimB;
- Fraim€amd—traim D inverters shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
| CONDITION .REQUIRED ACTION COMPLETION TIME

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.

>
=z
o

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. N

|>
=
<

B.2 Be in MODE 5. 36 hours

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



Inverters —0Operating
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. *2¥



Distribution Systems —Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems —Operating

tC0 3.8.9 Train A and Train B AC,7 Subsystems A, B, €, and [} DC, and
Channels A, B, C, and D AC vital bus FrammsA;B5C;—amdD
Btr—am—Fraims—A B —C—and—D—AC—~vita—bus electrical power
distribution subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND

status.

16 hours from
discovery of
failure to meet
LCO

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

16 hours from
discovery of
failure to meet
LCO

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

inoperable.

status.

16 hours from
discovery of
failure to meet
LCO

SAN ONOFRE--UNIT 2

3.8-38

(continued)
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Distribution Systems —OQOperating
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 Amendment No. 127 |



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 fhe plates.

SAN ONOFRE--UNIT 2 5.0-20b Amendment No. +## |
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ACTIONS (continued)

AC Sources —Operating
3.8.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

F.1 Be in MODE 3.

| AND

F.2 Be in MODE 5.

6 hours

36 hours

Three or more required
AC sources inoperable.

G.1 Enter LCO 3.0.3.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.8.1.1  —-emmmmmmmmeeeee NOTES-----cmcmmmcmeeeem

1. Buses 2A04 amdt-2Bt—areis required when

unit crosstie breaker 2A0417 is used

to provide a source of AC power.
2. Buses 2A06 amd—2B2—areis 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)

SAN ONOFRE--UNIT 3

3.8-4

Amendment No. 1619



DC Sources —Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources—0Operating

LCO 3.8.4 The Train A_andy Train By—fratmts—amdt—TraimD 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 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.

SAN ONOFRE--UNIT 3

3.8-23

(continued) I

Amendment No. 116 |



DC Sources —Operating
~ 3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
- CA. One DC electrical CA.1Restore DC electrical 2 hours
ower subsystem power subsystem to '
' batteryor OPERABLE status.
. _ -
aSSUTTated TomtTol OR
inoperable_for : A
reasons other than C.2 Cross connect with same 2 _hours
Condition A. train DC subsystem.**
D.  DC Subsystem Buses |D.1 Restore DC Subsystem Buses | 30 days
cross_connected.** to non-cross-connected
configuration.
EB. Required Action and EB.1Be in MODE 3. 6 hours l
- Associated
Completion Time of AND
Condition C or D not
met. = : - .
EB.2Be in MODE 5. 36 hours |
€ OmeTequiTed—battery ' tCtYerify battery —cett +tour
TiaTgeT—OT parameters meet—Tatte
gSSUCTated TomtTot B 6=tCategory AHmitsT
EqUIPMETt U Cag iy > AND
‘moperatteT '
Orceper—8
tours:
thereafter
Br—Reyuired—Actiomamdt prtPectare—assoctatet-battery trmetatety
assuciated . TroperabteT : ' .
ComptetiomFme—of
Comttiom€otmet
* Note: Requires a battery with a rated capacity of greater than or equal
to 1800 amp-hours.
SAN ONOFRE--UNIT 3 3.8-24 Amendment No. 116 |



DC Sources —Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater
than or equal to the minimum established

float voltage »—126—¥—omftoat—charyger
SR8 A 2—Yerify o vistbleTorrosiomrat—termimats §2days
amd—commTeTtoTs Y

31 7-days

SR8 Yerify tetts,cetiplates,amtbattery &4—mmorrttrs .

(continued)

SAN ONOFRE--UNIT 3 3.8-25 Amendment No. 16 |



DC Sources —Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR—3-844—Remove visibTetermimat—orTosTom,—verify &momths
" teH—to—cetamd—termma —commections—aTe
Treamamt—tight—amd—are coated—with

T T=CoTTUS oM materiats

sTstante TS 24 momths

SR 3.8.4.26 mﬁﬁfﬁt------------:----

Verify each battery charger supplies 24 months
>_rated 3060—amps at > the minimum
established float voltage—t2§—% for
> 812 hours.

SR 3.8.4.3F7 w-cmmmccmmeemmee - NOTES-=wmmmm e
1. The modified performance discharge
test in SR 3.8.4786.6 may be performed
in lieu of SR 3.8.4.73—umce7per
48momths. ,

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.

- e An e S S e S S . e S S S e e e S D D e T R W e e A

Verify battery capacity is adequate to 30 &4—months
supply, and maintain in OPERABLE status,
the required emergericy loads for the design
duty cycle when subjected to a battery
service test.

(continued)

SAN ONOFRE--UNIT 3 3.8-26 | Amendment No. 16 |




DC Sources —Operating
3.8.4

" SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY

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



DC Sources—-Shutdowh

3.8.5
3.8. ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown
LCO 3.8.5 The DC electrical prér subéystem 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, | ‘
o 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
astablished float
voltage.
AND
A.2 Verify battery float Once per 12
current < 2 amps. hgﬂﬁi
AND
A.3 Restore required 7_days
hattery charger(s) to
DPERABLE status.
B. Required Action and B.1 Dec]afe associated Immediately
associated Completion battery inoperable. ‘
Time of Condition A : :
not met.
(continued)

SAN ONOFRE--UNIT 3 3.8-27 Amendment No. 1165166 |



ACTIONS

(continued)

DC Sources-—Shutdown
: 3.8.5

'CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One or more required

batteryor—assuciated
COMtTO T EqUipmeEnt—oT
Tabtmg—DC _electrical

power subsystem(s)

inoperable_for reasons

other than Condition
A. :

OR
#C.2.1

>
=
(]

AC.2.4

| Declare affected
“required feature(s)

inoperable.

Suspend CORE-
ALTERATIONS.

Suspend movement of
irradiated fuel
assemblies.

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

\

Initiate action to
restore required DC
electrical power

- subsystem(s) to

OPERABLE status.

Immediately

Immedfatély

Immediaté]y

ImmediateTy

Immediately

SAN ONOFRE--UNIT 3

- 3.8-28

ftvﬁffnvedf l
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ACTIONS (continued)

DC Sources —Shutdown
3.8.5

CONDITION REQUIRED ACTION COMPLETION TIME
Br—fOmeTrequiTed—battery Biertfy battery—cett +tour
Tiarger—or—assucTted Parameters meet
TOMtTO T EquipweENt-OT Fabtre36-6=t ARD
TabHTmg—imopeTabter Category A tHimitsT
OmceTreT
§tours
thereafter
: . . P . .
t—RequiTet—Actiomamd tare—assuTTated : fmmetatety
$§SUCI?tEd ?QTPIEtéU” battery moperatte
notmets
SAN ONOFRE--UNIT 3 3.8-29 Amendment No. 116 |



DC Sources —Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FKEQUENCY

SR 3.8.5.1  =mmmmmmmmmememeoon NOTE====mmmmmmmmmmmmmam
The following SRs are not required to be

performed: SR 3.8.4.265 and SR 3.8.4.37+ '
am—SR—38674<8. '

For DC sources required to be OPERABLE, the | In accordance

following SRs are applicable: with applicable
SRs

SR 3.8.4.1, SR=3T844 SR 3.8.4.37 ’

SR3 82— SR=3 8 45— SR3845+
SR=376473 SR 3.8.4.26, and

SAN ONOFRE--UNIT 3 3.8-29%a Amendment No. Ti6



Battery €eti—Parameters

3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery €ett—Parameters |
LCO 3.8.6 Battery tett—parameters for the Train A_and; Train By—Fraim

€—amd—FraimD batteries shall be within limits. limits.ttre
tategory At trmitsof—farte 386t

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

Ar—OmeurmoTE batteries ey priot—etts tour

ATS—Restorebattery ettt Itdays

{continued)

SAN ONOFRE--UNIT 3 3.8-30 ~ Amendment No. ti6 l



Battery €eti—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two batteries A.l 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 >2.07 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 < 7 amps.
(continued)

SAN ONOFRE--UNIT 3 3.8-30a Amendment No. 116 |



Battery €eH—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION - REQUIRED ACTION COMPLETION TIME
C. 'One or two batteries i mmmem NOTES-=--=ccceouuu ,
on one train with one | 1. Required Actions C.1
or _more cells with ‘ and C.Z2 are only
electrolyte Teve ' applicable i:
less than minimum , electrolyte level was
established design below the top of the
Timits. plates. _
2. Reguired Action C.2
- -shal]l be completed if
electrolyte level was
below the top of the
plates. '
C.1 Restore electrolyte 8 houngv
evel to above the top
the of plates.
AND |
C.2 Verify no evidence of |12 hours
Teakage. '
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 cel greater than or equal
electrolyte © - to minimum established
temperature less design limits.
than minimum
established design
limits.
E. One or more E.1 Restore battery 2 hodng '
' batteries in arameters for . :
redundant trains atteries in one train
with battery to within limits.
parameters not
within limits.
(continued)

SAN ONOFRE--UNIT 3 3.8-30b | Amendment No. 16 |



Battery €eti—Parameters |
3.8.6

ACTIONS (Continued)
~ CONDITION | REQUIRED ACTION | COMPLETION TIME

F8. Required Action and | FB.1 Declare associated Immediately |
associated Completion: battery inoperable. : '
Time of Condition A, .

B, C, D, or E not met.

OR

One or iwo more
batteries on one train
‘with one or more
battery cells with
- float voltage < 2.07 V
and float current

> 2 amps. with—average
vtectrotyte
temperatureof—the
Tepresemtative telr s
—Gg2 f

SURVEILLANCE REQUIREMENTS

SURVETLLANCE ' _FREQUENCY

SR 3.8.6.1 = =--m—mcccoccncaooa-- NOTE-=-ccccccccccmccaaa
: . Not required to be met when battery
terminal voltage is less than the minimum
‘established float voltage of SR 3.8.4.1.

L o L T e L T e ——

ﬂﬁggntinued)A

SAN ONOFRE--UNIT 3 | 3.8-31 _ . AmendnentvNo. 6 ]



Battery €eti—Parameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
Veri fy ach battery float current is
< 2 amps.-Tetparameters meet 731 days
Tab+e-3—8-ﬁ-1-ﬁategvry-#-+TmTts-
SR—3-8-6-¢—Verify battery tett—parameters meet §2—days
Fabte—38-6=tCategory B—THmmits+
AND
Orce—withm
F—ays—after
battery
tistharge
— 0¥
AND
Orce—wth
Fdays—after
battery
overcharge
>—156-¢
SR_3.8.6.2 Verify each battery pilot cell voltage is 31 days
22.07 V.
SR_3.8.6.3 Verify each battery connected cell 31 days
electrolyte Tevel is greater than or equal
to minimum establishad design limits.
SR 3.8.6.34 Verify each battery pilot cellaverage 3182 days
e+EttT0+ytE temperature is greater than or
equal to minimum established design
limits.ofTepresentativetetts—is—>66=F.
SR_3.8.6.5 Verify each battery connected cell voltage 92 days
is 22.07 V.
(continued)

SAN ONOFRE--UNIT 3 3.8-32 Amendment No. 116 |



Battery €eti—Parameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE , FREQUENCY
SR_3.8.6.6 Verify battery capacity is >80% of the 60 months
manufacturer's rating when subjected to a '
AND

performance discharge test or a modified-
performance discharge test. :

12 months when
the battery
shows
degradation or
has reached 85%
of the expected

" life with
capacity <100%
of the
manufacturer's
rating
AND

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

SAN ONOFRE--UNIT 3 3.8-32a ~ Amendment  No. 6 |



Battery €eH—Parameters |

3.8.6
Fabte38-t=t—paget+of 17
Batt ' T
PARAMETER A tIEFS—FOR—EACH : ; :
€ttt CONRECTED—CELE

Tmhcatiomrmark; | Tmdicatiomrmark, | prates; —amdt ot
amt—<—Ye—meh ami—<—Y—Tch overfiowing
a'bm'e-ma'nmum THUvETaXTmum

feve T catTon w;ﬂm
mark\a) mark\

Ftoat—ottage >—2T13¥ CETITI] 207
Specic—fravitylo) | =200 >=17195 Not—moTe—tiam
r -020betow—the
BND average—uf—ait
tonmectetTeETTS
Average uf =it
tommected—Tetts | AND
>~17265
Average-vf-att
tomected—TeEH S
>~11e%

UdLLCIy Llldlylllg Ut IIUdL LUIIEIIL IUI UELE”IHH]IIB LIIC deLt‘ UI Lllc\lyt' Ul
7 days lUIlUWIHg a UdLLt‘ly Llldlgﬁ

SAN ONOFRE--UNIT 3 3.8-33 Amendment No. 116 |



Inverters —Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters—Operating
LCO 3.8.7 The requ1red Channel A, B, C, and D AC FraimA—Fraim s
Frarmt;—amt—Tratmb~inverters shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ NOTE---==-=cmmmm-
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 , Amendrent No. ¥i6 |



Inverters —Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

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

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



3.8 ELECTRICAL POWER SYSTEMS

Distribution Systems —Operating

3.8.9 Distribution Systems —Operating

3.8.9

LCO 3.8.9 Train A and Train B AC,7 Subsystems A, B, C, and D DC, and
' Channels A, B, C, and D _AC vital bus FramsA—8;—C—=amtD
BEy—amd—Fraitms A B € —anmd—B—AC—~vitalt—bus electrical power
distribution subsystems shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution pover 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

SAN ONOFRE--UNIT 3

3.8-38

(continued)

Amendment No.



Distribution Systems—Operating

3.8.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours

associated Completion

Time of Condition A, | AND

B, or C not met.

D.2 Be in MODE 5. 36 hours
SURVETLLANCE 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, ahd Manuals
S 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, 3
"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: I -

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:

Va. - Actions to restore battery cells with float voltage < 2.13 V,rand

b. Actions to equa]iie 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. 135 |
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AC Sources —OQperating
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.

SURVETLLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.8.1.1  —-mcmmmcmmmmcemoae NOTES-===memmmmmcmecmaae
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)

SAN ONOFRE--UNIT 2 3.8-4 Amendment No.



DC Sources —Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—O0Operating
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 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 Jer 12
current < 2 amps. hours
AND
A.3 Restore required 7 days
' battery charger(s) to
CPERABLE status. .
B. Required Action and B.1 Ceclare associated Immediately
associated ’ tattery inoperable.
Completion Time of
- Condition A not met.
(continued)

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



DC Sources —Operating

3.8.4
ACTIONS (continued)
CONDITION : REQUIRED ACTIONF" COMPLETION TIME
C. One DC electrical C.1 Restore DC electrical 2 hours
power subsystem pover subsystem to - '
inoperable for : OPERABLE status.
reasons other than '
-Condition A. OR
1C.2 Cross connect with same Zlhours
_ train DC subsystem.*¥ ,
D. DC Subsystem Buses D.1 Restore DC Subsystem Buses 30 days
cross connected.** to non-cross-connected o
‘ configuration.
E. Required Action and E.1 Be in MODE 3. 6 hours [
Associated S » _ _
Completion Time of ND
Condition C or D not | —
met. o ‘
E.2 Be in MODE 5. 36 hours ]
** Note: Requires a battery with a rated capac1ty of greater than or equal ,

to 1800 amp -hours.

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



DC

SURVEILLANCE REQUIREMENTS

Sources —Operating
3.8.4

SURVEILLANCE

FREQUENCY

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

31 days

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

24 months

SR 3.8.4.3  -----oe-e- LR NOTES--==mmom e meee
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
supply, and maintain in OPERABLE status,
the required emergency Toads for the design
duty cycle when subjected to a battery
service test.

30 months

SAN ONOFRE--UNIT 2 | 3.8-25

Amendment No.




DC Soufces——Operating
- 3.8.4

This page intentionally deleted.

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



3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown

DC Sources —Shutdown

3.8.5

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

APPLICABILITY:  MODES 5 and

6,

During movement of irradiated fuel assemblies.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required | A.l 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)

SAN ONOFRE--UNIT 2
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ACTIONS (continued)

DC

SoUrces—-Shutdown
3.8.5

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

C.1

Declare affected
required feature(s)
inoperable.

_ Suspend CORE
ALTERATIONS.

Suspend movement of
irradiated fuel
assemblies.

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

Initiate action to
restore required DC
electrical power
subsystem(s§vto
OPERABLE status.

Immediately -

Immediately

immediate]y

Immediately

Immediately

SAN ONOFRE--UNIT 2

3.8-28
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DC Sources —Shutdown
3.8.5

ACTIONS (continued)
SURVEILLANCE REQUIREMENTS

SURVEILLANCE ' FREQUENCY

SR 3.8.5.1 L L P NOTE-=-=ccmmmcmmmsme
The following SRs are not required to be
performed: SR 3.8. 4 2 and. SR 3.8.4.3.

N\

For DC sources required to be OPERABLE, the | In accordance
following SRs are applicable: with app11cab1e

‘ SRs '
SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3

SAN ONOFRE--UNIT 2 , 3.8-29 Amendment No.



Battery Parameters |
' 3.8.6

3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Parameters |

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

APPLICABILITY: When associated DC electrical pdwer subsysfems are required
' to be OPERABLE. _ ‘

ACTIONS

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 = 2.07 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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ACTIONS (Continued)

Battery Parameters |
3.8.6

COMPLETION TIME

SAN ONOFRE--UNIT 2

3.8-31

CONDITION REQUIRED ACTION
One or two batteries | —--==--c-e-e- NOTES-===mcmammm-
on one train with one | 1. Required Actions C.1
or more cells with and C.2 are only
electrolyte level a?plicab1e 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 S
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.
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 Tess than to minimum established
minimum established design limits.
design limits.
. One or more batteries | E.l1 Restore battery 2 hours
in redundant trains arameters for .
with battery : atteries in one train
parameters not within to within limits.
Timits. ‘ -
(continued)

Amendment No.



Battery Parameters |

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.
SURVETLLANCE REQUIREMENTS
SURVEILLANCE | | FREQuENCY
SR 3.8.6.1  —e--meeee- NOTE-------- —————— daem-
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. :
(continued)
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(continued)

Battery Parameters |
3.8.6

SURVEIL'LANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR

3.8.6.2

Verify each battery pilot cell voltage is
> 2.07 V.

31 days

SR

3.8.6.3

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

31 days -

SR

3.8.6.4

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

31 days

SR

3.8.6.5

Ver1fy each battery connected cell vo]tage
is =2 2.07 V.

92 days

SR

3.8.6.6

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

performance discharge test.

60 months
AND

12 months when the
battery shows
degradation or has
reached 85% of the
expected 1ife with
capacity < 100% of
the manufacturer 3
rat1nq

AND

24 months when the
battery has

reached 85% of the
expected life with
capacity = 100% of
the manufacturer's

rating

SAN ONOFRE--UNIT 2

3.8-33

Amendment No.



Inverters——Operat1ng

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

Enter applicable Conditions
and Required Actions of

LCO 3.&.9 with one AC vital -
bus de-energized.

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

voltage source

transformer.

b
=
o

p
N

Restore inverter to 24 hours
v OPERABLE status. :

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion |
Time not met. AND
B.2 Be in MODE 5. { 36 hours

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



Inverters —Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1  .Verify correct inverter voltage and - |7 days
- alignment to regquired AC vital buses.

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



Distribution Systems——Opefating
' 3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems—Operating

Train A and Train B AC, Subsystems A, B, C, and D DC, and

LCO 3.8.9
Channels A, B, C, and D AC vital bus electrical power
distribution systems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
One AC electrical A.1 Restore AC electrical 8 hours
power distribution pover distribution
subsystem inoperable. subsystem to OPERABLE AND
status. ‘
16 hours from
discovery of
failure to meet
LCO
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
One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem " subsystem to OPERABLE AND
inoperable. status.
16 hours from
discovery of
failure to meet
LCO
(continued)
“SAN ONOFRE--UNIT 2 3.8-38 Amendment No.



Distribution Systems —Operating

3.8.9
ACTIONS (continued)'
CONDITION ‘ REQUIRED ACTION COMPLETION TIME
D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion .
Time of Condition A, AND
B, or C not met. ~ )
: D.2 Be in MODE 5. 36 hours
SURVETLLANCE 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. o

SAN ONOFRE--UNIT 2 3.8-39 Anendment No.



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15

5.5.2.16

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.

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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Proposed Change MNotice (PCN) 548, Rev. 1
Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3
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AC Sources —O0Operating

ACTIONS (continued)

3.8.1

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  =-ccmmmmcmcmmmeee - NOTES-=v-mommmmmm e
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)

4
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Amendment No.



DC Sources—Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 .DC Sources—Operating
LCO 3.8.4 The Train A and Train B DC electrical power subsystems sha11' |
be OPERABLE. ' :
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 FRestore required 7 days
battery charger(s) to y
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.

SAN ONOFRE--UNIT 3

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
oo than or equal to the minimum established
float voltage. -

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

SR 3.8.4.3  ----eemmeeeeee-- NOTES----emoommcmmmceean
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 Tieu
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 intentiona11y7de1eted.

SAN ONOFRE--UNIT 3 3.8—26 ' - Amendment No.



DC Sources —Shutdown

- 3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources —Shutdown
LCO 3.8.5 The DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems —Shutdown."
APPLICABILITY: MODES 5 and 6,
: "~ During movement of irradiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION ' COMPLETION TIME
A. One or two required A.1l Restore battery 2 hours
battery charger(s) terminal voltage to -
inoperable. ~ - greater than or equal
: to the minimum
aestablished 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 - : REQUIRED ACTION | COMPLETION TIME
C. One or more required |[C.1 Declare affected Immediately
DC electrical power _ requ1reg]feature(s) :
subsystem(s) inoperable. -
inoperable for reasons | g’
other than o :
‘Condition A. C.2.1 Suspend CORE - Immediately
ALTERATIONS. - ‘ .
AND
C.2.2 Suspend movement of | Immediately

irradiated fuel
assemblies.

C.2.3  Suspend operations Immediately
involving positive
reactivity additions

~ that could result in
Toss of required SDM

or boron
concentration.
AND
C.2.4 Initiate action to Immediately |

restore required DC
electrical yower

subsystem(s) to | N
OPERABLE status.

SAN ONOFRE--UNIT 3 . : 3.8-28 Amendmént No.



DC Sources——Shufdown
3.8.5

SURVEILLANCE REQUIREMENTS

'SURVEILLANCE - v FREQUENCY -

SR 3.8.5.1  =-m--mcmmmmmeemee- NOTE====mm=mmmmmmmmmmmm

- . Wy em e e S A G M T e T S e e e

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

_ N ‘ : SRs
SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3

SAN ONOFRE--UNIT 3 | 3.8-29 ~ Amendment No.



Battery Parameters |
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Parameters |

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

APPLICABILITY: When associated DC e]ecfrical power subsystems are required
: . to be OPERABLE. '

ACTIONS

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

vcltage > 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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ACTIONS (Continued)

Battery Parameters |
-3.8.6

CONDITION REQUIRED ACTION COMPLETION TIME
One or two batteries | ------------ NOTES----=cecucu--
on one train with one | 1. Re uired Actions C.1 .
or more cells with C.2 are only
electrolyte Tevel ?p11cab1e if
less than minimum 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 ev1dence of 12 hours
leakage.
AND |
C.3 Restore electrolyte 31 days
level to greater than
or equal to minimum
established design -
limits.
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 estab]1shed
minimum established des1gn limits.
design Timits.
One or moré batteries E.1 Restore battery 2 hours
in redundant trains arameters for
with battery atteries in one train
arameters not within to within limits.
imits. '
(continued)

SAN ONOFRE--UNIT 3
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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 - o ~ FREQUENCY
SR 3.8.6.1  —m-mmmmemmemeeee- [ R
: 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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SURVETLLANCE REQUIREMENTS

(continuad)

Battery Parameters |
3.8.6

SURVETLLANCE

FREQUENCY

SR

3.8.6.2

Verify each battery pilot cell voltage is
>2.07 V.

31 days

SR

3.8.6.3

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

31 days

SR

3.8.6.4

Verify each battery pilot cell temperature

is greater than or equal to minimum
established design limits.

31 days

SR

3.8.6.5

Verify each battery connected cell voltage
is > 2.07 V.

92 day$

SR

3.8.6.6

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

60 months
AND

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 Tife with
capacity = 100% of
the manufacturer's
rating

SAN ONOFRE--UNIT 3
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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------mmmm-
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 1lE 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 ' Arendment No.



Inverters —Operating
3.8.7

- SURVEILLANCE REQUIREMENTS

:  SURVEILLANCE o FREQUENCY

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

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



3.8 ELECTRICAL POWER SYSTEMS

Distribution Systems——Operating

3.8.9 Distribution Systems—0Operating

3.8.9

LCO 3.8.9 Train A and Train B AC, Subsystems A, B, C, and D DC, and
: Channels A, B, C, and D AC vital bus e]ectr1ca1 power
d1str1but1on systems shall be OPERABLE. -
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution -
subsystem inoperable. subsystem to OPERABLE AND
status.
16 hours from
discovery of
failure to meet
LCO
B. One or more AC vital B.1 Restore AC vital bus - 2 hours
bus inoperable. subsystem to OPERABLE
status. AND
16 hours from
discovery of
failure to meet
LCO
C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem sudsystem to OPERABLE AND .

1noperab1e

status.

16 hours from
discovery of
failure to meet
LCO ’

SAN ONOFRE--UNIT 3

3.8-38

(continued)

Amendment No.



Distribution Systems —Operating

3.8.9
ACTIONS (continued)
‘CONDITION . - REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours-

associated Completion . :

Time of Condition A, AND

B, or C not met. : ‘ ’

D.2 Be in MODE 5. 36 hours
SURVETLLANCE 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," 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.




ATTACHMENT G.1

Proposed Change Notice (PCN) 548, Rev. 1
Batteries Upgrade and DC Cross-tie Capability
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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 |
V BACKGROUND The station DC electrical power syst
emergency power system with control 1so provides

equipment and preferred AC vit
As required by 10 CFR 50, Appef A,
rical is gésigned to have suff1c1<,
independence, redundancy testability to perfog i
e failure. The DC

to the recommendations

. electrical power systau,a
- of Regulatory Gu1de 1.6 (Re

The 125 VDC electrical power s

independent apd redundant safety

electrical stems (Train A
" consists g S5,

all the aésoc1-
cabling.

rger with the batteries floating on
loss of normal power to the required
C load is automatically powered from

Tra1n A and Train B DC electrical power systems provide
Wxol power for their associated Class 1E AC power load

kV switchgear, and 480 V Toad centers. The DC
power subsystems also provide DC electrical power
loads including inverters which in turn pover 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 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.

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



DC Sources —Operating

B 3.8.4
- BASES  (continued)
BACKGROUND Train A DC systems are capable of providing DC power to both
(continued) Channel A and Channel C loads when DC subsyst A and C are
manually cross-connected. This allows both es to
remain operable during battery replacemen g, or

maintenance of any one DC battery or ba

ower to both
and D are

Train B DC systems are capable of
Channel B and Channel D loads when DCKsu
manually cross-connected. This «]ows

remain operable during batteryfre
maintenance of any one DC b ;Very 0 ébattery chargel

Train ' Subsystem | DC BuS, Vital Bys | Battery | Charger | Swing Charger
A D1 " ¥ 007 | 80O -
A - : B021
- ¢ D3 . B0Q9 B0O3
= T -
. 8008 B002
B "~ B022
+ B010 B004

sy

@1leled for a short duration.
during that duration could exceed the
;ofsﬂhe protective devices. This is an

cceptable minimal risk. Once the
s complete, only one battery is aligned
buses D1 and D3 or D2 and D4.

sps for LCO 3.8.9, "Distribution Systems -
and for LCO 3.8.10, "Distribution Systems —

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 phys1cal1v 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 storagé capacity to meet the duty
(continued) cycle(s) discussed in the UFSAR, Chapter 8 ( The

battery is des1gned with additional capac1t;;

ical power

y. at 80% of
nameplate rating, correspondin
of 1ife cycles and the 100%
design voltage limit at the 4

a nominal specific gr
‘tepy voltage of
battery (i.e., cell

. ~1he open circuit
y charged cell

approximately 120 V for a 58-,
voltage of 2.065 volts per cel
voltage is ﬁh- vo]taqe ma1nta1ne

when there o g. Once fully
charged e 2 2.065 Vpc, the
battery ts capac1ty for 30 days without

further charg1¢ uta r's instructions. All cells.
. Aeft on open circuit, but cells

ome period of time (> 30 days,

turer's instruction for the maximum.

L any long-term performance

ong-term performance however, is

g a float voltage of 2.20 to 2.28 Vpc.

uate over-potential, which limits the

‘ sulfate and self- d1scharge The nominal

t voltage of 2.267 Vpc corresponds to a total float

age of 131.5 V for a 58-cell battery.

3in A and Train B DC electrical power subsystem
atte€y 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
battery bank fully charged. Each battery charger also has

" sufficient excess capacity to restore the battery from the
design minimum charge to its fully charged state within 24
hours while supplying normal steady state loads discussed in
the UFSAR, Chapter 8 (Ref. 6)
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DC Sources —Operating .
B 3.8.4

BASES ~ (continued)

BACKGROUND Each subsystem has a dedicated battery charger that is rated
(continued) at 300 Amps. Each Train has a 400 Amp rated swi
charger that meets all the performance requjfeme
dedicated charger and can be manually ali
subsystem. - The swing charger breakers
cables allow alignment to either subs
Key interlocks 1imit swing charger adi
subsystem at a time. The Train B swiw
aligned to non-1E 125 VDC Battepf:.B
isolation and independence be
R.G. 1.75 is maintained by } i tion capability
battery charger itself andfthe kirk- key 1nter10cke@
circuit breakers. If th€ swing kattery charger is
substituted for one cféthe ¥
requirements of independenct ' ahdancy between
subsystems are maintained. _ o

< .bsystems requ

- charger are fréquired, the swing
{ o 2l dedicated battery
breakers. The swing

charger és
Ace indefinitely, and there

gy
battery charge
are no restr1ct'
. s are designed to operate in
bination. The sw1ng battery charger is
; ive Train's common MCC which is
d as required by LCO 3.8.1, "AC
" or LCO 3.8.2, "AC Sources — Shutdown."

buses cross-connected, an OPERABLE
er or chargers with a combined rated capacity jreater
e ua] to 400 Amps is requ1red

ed battery charger" is one of the following:

e the "dedicated charger" aligned to its respective DC bus

o the "swing battery charger" aligned to the respective DC bus
e two ""dedicated chargers" aligned to cross-tied DC buses, or
e the "swing battery charger" aligned to cross-tied DC buses.

The battery charger is norma]]y 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 Tosses of a battery are overcome
and the battery is maintained in a fully charged state.
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DC Sources ~—Operating
-~ B 3.8.4

BASES (continued)

BACKGROUND
(continued)

~discharge. This can be moni

When desired, the charger can be p1aced in the equalize
mode. The equalize mode is at a higher volt than the
float mode and charging current is correspopf i

' battery d1scharge or for routine mainte ce. FoTﬁowing a

teristic
tiery charger

accepts current at the current limi
] A battery

(if the discharge was significant, e“ﬁ
service test) until the batter
the charger voltage setpoint.

Lead-calcium batteries hayé recharge efficiencies gpfi’greater
than 95%, so once at 1 k. the ampere-hour
discharged have been ' '
restored to the same condi ' as prior to the -
d by direct observation of
the exponentially decaying cha g currgnt or by evaluating

the amp-hours d1schawged from th

APPLICABLE
SAFETY ANALYSES

b.

transient analy
-ter 15 (Ref

S$AR, Chapter 6 (Ref. 7) and
“that Engineered Safety Feature
. The DC electrical power system

ergency DC electrical power for the

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

A worst-case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.
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DC Sources --Operating
B 3.8.4

BASES (continued)

The DC electrical power trains, each train consisting of two

LCO

' batteries, the required battery charger for eagh battery,
and the corresponding control equipment and ~onnecting
cabling supplying power to the associated & ithgin the
train are required to be OPERABLE by LCQ43:8.9 "Distribution
Systems — Operating." This ensures a4lability of the
required power to shut down the rea tain it in a
safe condition after an anticipated i
(A00) or a postulated DBA. Los ical
power subsystem does not prevef on
from being performed consisji€
An OPERABLE DC electri ) requires two batteries
and required chargers to be and connected to the
associated DC buses.

APPLICABILITY The DC el ) uired to be QPERABLE

- in MODES ar R Te unit operation and to

ensure t

a. Acceptable
pressure bou

] y limits¥are not exceeded as a result of
1] transients; and

.1, A.2 and A.3

ondition A represents one train with one or two required

.battery chargers or associated control equipment or cabling

inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is
not maintained). The ACTIONS provide a tiered response that
focuses on returning the battery to the fully charged state

and restoring the required charger(s) to OPERABLE status in

a reasonable time period.
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DC Sources —Operating

B 3.8.4
BASES (continued)
ACTIONS A1, A.2 and A.3 (continued)
Required Action A.l requires that the batte inal
voltage be restored to greater than or eq minimum

established float voltage within 2 hour
provides for returning the inoperable
status or providing an alternate meafis
terminal voltage to greater than or &g
established float voltage. Resid
voltage to greater than or eg
float voltage provides good

b.the minimum esty

G

urante that, within urs,

(Required Action A.2) fp gscharge that might have
h@ragep, i jlity. A discharged

3% at’ least the minimum

es that the battery is on

uportion,(the second part)

battery having terminal volS
~established float volitage i

the exponential charging curr

of its recharge cycle. The time o

ofl state under this co fon is simply a

function o] f the previfus discharge and the.
rechargeé 3 uf. the battery. Thus there is good
assurance of f ; battery within 12 hours,
h its own attendant risk.

or equal to the minimum estab11shed
& ours, and the charger is not

m'& charger that is incapable of
ished battery terminal float vo]tage does

The charger operating in the current 1imit mode in excess of
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).
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DC Sdurces —Operating

B 3.8.4

BASES (continued)

ACTIONS A.l, A.2 and A.3 (continued)

. ~ Required Action A.2 requires that the battepy t current
be verified to be less than or equal to 24 is
indicates that, if the battery had beenfis ' as the
result of the inoperable battery chargé shas now been
fully recharged. If at the expirati initial 12
hour period the battery float curren s, than or

inoperable.

Required Action A.3 Tim,
required battery charg@®
applicable if an alternate T

terminal voltage to greater than or equa] to the minimum
established float voltage has be ,

plant non-Class 1E battery charg i
time reflec --asonab]e time to effect restorat1on of the

electrical power subsystem battery
ontrol equipment or cabling outside
Required Actions for Condition A,
supply the maximum expected load

¢ assured and the corresponding DC battery
noperable immediately.

Eion C represents one or more required DC e]ectr1ca1
ower subsystem(s) on one train inoperable for reasons other
han Condition A. Any event that results in a loss of the

C bus supporting the battery charger will eventually result

“in Toss 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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DC Sources —OQOperating
. B 3.8.4

BASES (continued)

ACTIONS - C.1 and €.2 (continued)

restoration of an inoperable battery given
of the conditions that Tead to battery in

ing orma] operatlon
e operator's attent1o§

stem. The 2- hour

loss of DC power to f ; _
ime for an inoperable

Timit is consistent with the
DC distribution system.

If one of the, required DC electrig ) subsystems is
inoperable £ easons other than on Aor(C (e.qg.,
inoperablg
~ battery)¢the
the capacity tq
accident condity
fa11ure could,

utdown and to mitigate an
Subsequent worst case single
t in the 1oss of minimum

rain DC subsystem or assess unit status
1 e inoperable DC electrical power

system and, if the DC electrical power subsystem is not
fored to OPERABLE status, to prepare to effect an orderly
Ait shutdown. Either of Required Actions C.1 or

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.
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- DC Sources —Operating

B 3.8.4
» BASES (continued).
ACTIONS D.1
(continued) 4 S ' _
Condition D represents one train with one subsysiem battery

battery. This alignment will allow bot
remain OPERABLE for 30 days. The 30-day
adequate for replacement of a batte
of battery discharge testing (online
Condition D includes a Note to
- the cross-tied subsystem buse

The SONGS 2/3 Living PRA
for a period of 30 day
are cross-connected wigf
" The analysis was performed
R.G. 1.74 and R.G 1.177.

termined acceptable ris%
¥=same train DC su

rains has not
been analyz ted.

power subsystem cannot be
status within the required Completion
begbrought to a MODE in whigh the LCO

MODE 3 within 6 hours and to MODE 5
e allowed Completion Times are

LLANCE

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 (continuéd) -
REQUIREMENTS _ o _
‘battery. The voltage requirements are basedfon the nominal
design voltage of the battery and are congd ith the

- manufacturer (2.20 Vpc). This volta

‘dedicated battery chargers.

minimum float voltage established by th
plates in a condition that supports
Frequency is consistent with ma
and IEEE 450 (Ref. 4).
This SR-verifies the design

recommends that the battery chd¥y,
the largest c-mb1ned demands of

the desi
irrespec€s
occurrences.

" be capable of supp]yiﬁg rated
n established float voltage for 8 hours.
perts, are based on the output rating of

required battery\y

ive stabilized and to have been ma1nta1ned
t least 2 hours.

'lance Frequency is acceptable, given the unit
required to perform the test and the other
[strative 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 requ1rements '
(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.
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DC Sources —Operating
B 3.8.4

BASES (continued)

SURVEILLANCE‘ SR 3.8.4.3 - (continued)
REQUIREMENTS

- The 30 month service test frequency is in a

- 60 month performance tests.

This SR is modified by two Notes:

SR 3.8.6.6 represent
than does SR 3.8.4.3.

The modified performance disch
Bases for SR 3.8.6.6.

REFERENCES ‘1. 10 ¢

SAR, Chapter 15.
Regulatory Guide 1.93, December 1974.
. . Regulatory Guide 1.32, FEbruéry 1977.
Regulatory Guide 1.129, April 1977.

\ .
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DC Sources — Shutdown

B 3.8.5
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.5 DC Sources~—Shutdown
BASES
BACKGROUND A description of the DC sources is vidediin the Bases for

LCO 3.8.4, "DC Sources - Operating
there are two except1ons to what is ®
for LCO 3.8.4:

.8.5 applies,
. the Bases

1. The DC subsystem cross-gdhnect
described in the Bas r LCO 3.8.10, 'Distribfs
Systems - Shytdown“ ;

2. With same train DC buse'v
charger or chargers with

aligned to the respective DC bus
ned to cross-tied DC buses, or

Basis Accident (DBA) and

, Chapter 6 (Ref. 1) and

*2), assume that Engineered Safety Feature

) systems are OPERABLE. The DC electrical power system

ddes normal and emergency DC electrical power for the
ncy auxiliaries, and control and switching during

of operation. _

APPLICABL
'SAFETY AN

he OPERABILITY of the bC subsystems is consistent with the
nitial assumptions of the accident ana1yses and the
equirements 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 rafueling
condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and ma1nta1n1ng 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 mitigate
SAFETY ANALYSES “events postulated during shutdown, such a fuel

handling accident.

The DC sources satisfy Criterion 3of t
Statement.

LCO 4 Each DC electricalipower train
(unless cross connected per
charger for each per batter,

required to be OPERABL
distribution systems k 31 E by LCO 3.8.10,
"Distribution Systems - Shutg Fhis ensures the
ava11ab111ty of sufficient DCS ectr1ca1 power sour«es to

mitigate th
shutdown (

APPLICABILITY

es necessary to mitigate -the effects of
n lead to core damage during shutdown are

ailable; and

he DC electrical power requirements for MODES 1, 2, 3, and
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 cab]ing
inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is
not maintained). The ACTIONS provide a tiered response that
focuses on returning the battery to the fully charged state
and restoring the required charger(s) to OPERABLE status in
a reasonable time period.
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DC Sources — Shutdown

B 3.8.5
BASES  (continued)
- ACTIONS A.1, A.2 and A.3 (continued)
Required Action A.l requires that the batteps inal
voltage be restored to greater than or minimum

-assurance of f

>, This time

established float voltage within 2 hours
i 1y €5, to OPERABLE

status or providing an alternate mea

terminal voltage to greater than or
established float voltage. Resiéri
voltage to greater than or eq :
float voltage provides-good, ( ithin 12 hours,

ility. A d1schdrged
o least the minimum
es that the battery is on
\portion{the second part)

battery having term1na1 vo I
established float voltage ind
the exponential charging curr
of its rechar

function pf o am8 T is discharge and the
rechargeé . Thus there is good
battery within 12 hours,

or equal to the minimum esi ab]1shed
, ours, and the charger is not

y charger that is 1ncapab1e of
aining es |ished battery terminal float voltage does

prov1de assurance that it can revert to and operate
erly in the curre'nt '|1m1t mode that 1s necessary during

he charger operating in the current Timit mode in excess of
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).
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o 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 batt at current
be verified as less than or equal to 2 am indicates

recharged. If at the expiration of &he ini 12 hour
period the battery float current is n '
to 2 amps this indicates there pé:
problems and the battery must

e restoration time fop
5. This action is

A estoring battery

terminal voltage to greater<y :

established float voltage ha en used (e.g., balance of

er). T day completion

time reflects estoration of the

electrfcal power subsystem battery

d control equipment or cabling outside

equired Actions for Condition A,

y’supply the maximum expected Toad
ssured and the corresponding DC battery

C represents one or more required DC electrical
bsystem(s) inoperable for reasons other than ,
ondition A. The ACTIONS provide a tiered response allowing
he option to declare required features inoperable
mmediately with the associated DC power source(s)
inoperable.

If two trains are required per LCO 3.8.10, the remaining
train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS
.and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCO ACTIONS. In many instances, this option may
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DC Sourceé - 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 nade

of 1rrad1ated
itive

(i.e., to suspend CORE ALTERATIONS, movef
fuel assemblies, and operations. 1nvo1;
reactivity additions). _The Requiredd

Suspension of these acti
of actions to establish
These actions minimize
- postulated events. It is T
initiate action to restore the
subsystems and to continue thi ;;t1on uptil restoration is
accomplished jn order to provide ¥he ng

rvative condit 6h
the occurrence of
ired to 1mmed|ate1y

The Compie i i d1ate1y 1s cons1stent with the

required time ) ing prompt attention. The
restoration of
shou]d be comp]

4 lectrical power subsystems
as poss1b1e in order to

SURVEILLANCE
REQUIREMENTS ' oo
. .8.5.1 states that Surveillances required by SR 3.8.4.1
igh SR_3.8.4.3 are applicable in these MODES. See the
e, ng Bases for LCO 3.8.4 for a discussion of each

his SR is modified ty a Note. The reason for the Note is

o preclude requiring the OPERABLE DC sources from being
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 |
BACKGROUND This LCO delineates the limits on baife tpat current as
: well as electrolyte temperature, lef
for the DC power subsystem batteri i jon of these

batteries and their OPERABILI e
the Bases for LCO 3.8.4, "DCé4 :
3.8.5, "DC Sources -- Shutd
11m1tat1ons of this Sp
program also impleme
Administrative Contr
various battery parameters
of IEEE Standard 450-2002, "%
Maintenance, Testing, and Rep
Batteries for Stati

ca£1on, the licensee c@ rolled
progray, specified in

'S ased on recommendat1ons,-
Recommended Practice for

battery voltage of
gscell battery (i.e., cell

s per&ell (Vpc)). The open circuit
age maintained when there is no charging
ceegfully charged with its open circuit
the battery cell will maintain its
without further charging per
tructions. Optimal long-term performance
ned by maintaining a float voltage of 2.20
£ This provides adequate over-potential, which

its the formatlon of lead sulfate and self- d1scharge

omifdl float voltage of 2.267 Vpc corresponds to a

correspohds ta a
approximately ¥2
vo]tage of 2.06

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.
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Battery Parameters

B 3.8.6
BASES (cohtinued)
APPLICABLE- The OPERABILITY of the DC subsystems is consistent with the
SAFETY ANALYSES initial assumptions of the accident analyses and is based
(continued) upon meeting the design basis of the unit. £Th{s, includes
maintaining at least one train of DC sou RABLE during
accident conditions, in the event of:
a. An assumed Toss of all offsite. 1 onsite AC

power; and

b. A worst-case single failu

Battery parameters sat1s} riterion 3 of the NRC

Statement.

ithin acceptable limits to

LCO _ Battery parameters must rema
' ed DC power to shut down

ensure‘avai1ability of the rey

Timits not m
testing, and m
Licensee Contr '
ucted as spegifi

ers are requ1red solely for the support

he associ DC electrical power subsystems.

efore, battery parameter Timits are only required when

DC power source is required to be OPERABLE. Refer to
fability discussion in the Bases for LCO 3.8.4 and

APPLICABI

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. Therefores acted
battery is not required to be considergs 2 solely

re batteries
or a limited

as a result of one or more cells in
<2.07 V, and continued operation i

cr1ter1a does not result
However, if one of the s iJed, the appropr%ate
Condition(s), dependi ause of the failures, is
entered. If SR 3.8.6.1 iS\§ hen there is not :
assurance that there is stilNgsufficient battery capacity to
perform the intended functiongnd the battery must be
declared inoperable immediately . A

One or two batker drain with float current of

; ial discharge of the battery
This may be due to a temporary loss
r possibly due to one or more battery
e condition reflecting some loss of

on of the required battery charger
~mdgte by monitoring the battery terminal

~Z hours (perform SR 3.8.4.1). If the

minal voltage is found to be less than the minimum
ablished float voltage there are two possibilities, the

} The charger operating in the current 1imit mode
£°2 hours is an indication that the battery has been
substantially discharged and Tikely 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'Parameters

“terminals indicates th

B 3.8.6
- BASES  (continued)
ACTIONS B.1 and B.2 (continued)

If the float voltage is found to be satisfa but there
are one or more battery cells with float 4 gegless than
2.07 V, the associated "OR" statement j ndition F is
-applicable and the battery must be deg b inoperable
immediately. If float voltage is sz y there is a
good assurance that, within 12 hour ary - will be

restored to its fully charged ¢
Action B.2) from any dischargef
to a temporary loss of the b4
battery with float voltaged

he battery is on the exgimential
(the s&gond part) of its recharge
to its fully charged

a function of the

and the recharge :

charging current portig

cycle. The time to rétu

state under ‘this condition

amount of the previous disc

characteristic of the battery ere is good assurance

of fully recharging the battery : hours, avoiding a
own with its own a nt risk.

one or more cells in a Jow

actory, this is not indication
d battery and 12 hours is a

of a substantias )
or to declaring the battery inoperable.

able time )

.1 only specifies "perform," a

4l acceptance criteria does not result in
' not met. However, if SR 3.8.4.1 is

iate Condition(s), depending on the cause
s entered. '

e or two batteries on one train with one or more
»with electrolyte level above the to? 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 Timits for electrolyte level must be

-re-established. With electrolyte level below the top of the

SAN ONOFRE--UNIT 2

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 Tevel 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 €.3 (continued)
The Required Actions are modified by two N > Note 1
indicates that Required Actions C.1 and 1 :
applicable if electrolyte level is bel e top of the

plates. Within 8 hours, the electr
to be restored to above the top of ¢
indicates_that Required Action C.2 my

ommendation are aken from
They are performed

ectrolyte level to above
the results of the ‘
battery(ies) may
fected cells

Annex D of IEEE Stand
following the restoration
the top of the plates. Ba
manufacturer's recommended testi
have to be declared inoperable a

_ “one train with pilot cell
-han the minimum established design limit,
. restore the temperature to within
yte temperature limits the current
. Since the battery is sized with
tery capacity is degraded, sufficient

s-to perform the intended function and the
cted battery is not required to be considered inoperable
as a result of the pilot cell temperature not met. -

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 cn 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.

SAN ONOFRE--UNIT 2 B 3.8.6-5 Rev. 0



- Battery Parameters

B 3.8.6
BASES (continued)
ACTIONS F.1l
(continued) o ’
' With one or more batteries with any batter eter
outside the allowances of the Required Acf Condition

A, B, C, D, or E, sufficient capacity ply the maximum
expected 1oad requirement is not assufed a

corresponding DC battery must be defle
Additionally, discovering one or mo %' riegzin one train

2.07 V and float current greaf an 2 amps indi
the battery capacity may npf ‘be sufficient to perf
intended functions. - Thedattery must therefore -,;-:
inoperable- immediatel _

declared .

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

6i float charge is

Verifying b
of the battery. Float

ery float current

losses of a
state. The fl

ative o a‘charged battery. Use of float
e the state of charge of the battery and
consistent with IEEE-450 (Ref. 3).

y a Note that states the float current
"required to be met when battery terminal
han the minimum established float voltage
.1.. When this float voltage is not maintained
ired Actions of LCO 3.8.4 Action A are being taken,
wide the necessary and appropriate verifications of
tery condition. Furthermore, the float current limit
of <&Z amps is established based on the nominal float
voltage value and is not directly app11cab1e when this
voltage is not ma1nta1ned

SAN ONOFRE--UNIT 2 B 3.8.6-6 " Rev. 0



Battery Parameters

B 3.8.6

BASES (continued)

SURVEILLANCE SR 3.8.6.2 and SR 3.8.6.5.

REQUIREMENTS _ , :

(continued) SRs 3.8.6.2 and 3.8.6.5 require verificati at the pilot
- -or connected cell float voltages are equ greater

than the short term absolute minimum vedtage of 2.07 V.
Optimal long-term battery performancged ined by
maintaining a float voltage greater al to the
minimum established design limits p  hattery
manufacturer. This provides 11, which

Timits the formation of Tlead Y g
% Float
voltage less than the admfnistrative limit, but gp %er than
2.07 Vpc, is addresse 8.106 as required by

C1 2.16. The frequency for
cell voltage ver1f1cat1on” days for pilot cell and
92 days for each connected ce} i
(Ref. 3). The administrative

is specified,in LCS 3.8.106.
SR 3.8.603
~olyte Tevel ensures that the

ge and maintain adequate
The minimum estab]ished

The 1imit spec
p1ates suffer

| . The 31-day Frequency is
£-450 (Ref. 3). Battery cells with

¢Surveillance verifies that the pilot cell temperature
is greater than or equal to the minimum established design
1imit, 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 -s
consistent with TIEEE-450 (Ref. 3).

SAN ONOFRE--UNIT 2 B 3.8.5-7 "~ Rev. 0



Battery Parameters
B 3.8.6

BASES (continued)

SURVEILLANCE SR 3.8.6.6
REQUIREMENTS
(continued) A battery performance discharge test is a péstenf constant

current capacity of a battery, norma]]y déne inthe "as

found" condition, after having been in & »v1ce, to detect
any change in the capacity determin
test. The test is intended to dete
degradation due to age and usage. F
batteries, the modified perfo
combined duty cycle of the c

Either the battery perfo
modified performance d
satisfying SR 3.8.6.6¢

. performance discharge tes
battery service test requireé
1800 AH rated batteries.

1ce discharge test or é:
kest s acceptable®

“tsed to satisfy the
s of SR 3.8.4.3_for the

battery y atiid.d ;geprov1de a h1gh rate,
short d the h1ghest rate of the duty
cycle) Wi the battery's ability to
load duty cycle, in addition
of rated capacity. Initial
modified performance discharge test
tg.those specified for a service test.
nce discharge test is conductad in
450-2002 Annex I.3. The battery

tance criteria for this Surveillance are consistent
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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BASES (continued)

Battery Parameters
- B 3.8.6

SURVEILLANCE
REQUIREMENTS

SR 3.8.6.6 (contintied)

The Surveillance Frequency for this test is/nogmally
60 months. If the battery shows degradatdon, Jf the

battery has reached 85% of its expecte e and capacity is
<100% of the manufacturer's rating, jdie
Frequency is reduced to 12 months.
shows no degradation but has reache

: is indicated,
: he battery capacity dégy
i ity on the pre
% below the

cies are consistent

manufacturer 3 rat1ng
to IEEE-450 (Ref. 3), wh
more than 10% relative A
performance test or w
manufacturer's rating.
with the recommendations in"

lous

REFERENCES 1.

3.

SAN ONOFRE--UNIT 7
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D1str1but1on 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
power distribution systems are divi
redundant and independent AC, DC, ane

The AC primary electrical i

of two 4.16 kV Engireere fety Feature (ESF) bué, , each

i independent offsite source
of power as well as & ite diesel generator (DG)
source. Each 4.16 kV ESF rmally connected to a

preferred offsite source. r a loss of the pre1erred

-

=}
+
- =3
o4}
- 3
(ﬂ
o
=
(—'-
<)
(+
-2
™

" by ut1lizlng a time
11 offsite sources are
supp]1es power to the

1ass 1E co stant voltage source transformers powered

rom one of the trains in the same load group (one
nsformer per Toad group), and its use is governed by

There are four 1ndependent 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 d1str1but1on buses
are presented in Tab1e B 3.8.9-1.

SAN ONOFRE--UNIT 2 | B 3.8.9-1 Rev. 0



BASES (continued)

Distribution Systems — Operating

B 3.8.9

BACKGROUND  (continued)

AC and DC Electrical Power Distribution

Table B 3.8.9-1 (Page 1 of 1)

TYPE VOLTAGE TRAIN A
AC 4160 V ESF Bus AD4 )
i:fety 480 V Load Center BOfY
uses o
SUBSYSTEM A | UBSYSTEM C SUBSYSTEM B , SUBSYSTEM D
Bus D1 from 4 Bus D3 frip Bus D2 from Bus D4 from
DC buses 125 ¥ battery B0(7 ttery BOOO» | battery B008. | battery B010
' and required andw ed and required and required
battery batte battery battery
charger charger . charger charger
CHANNEL €', JAHANNEL B CHANNEL D
AC vital | Bus Y03 fro %?%'Bus Y02 from | Bus Y04 from
buses 120 ¥ nverter Y063 | inverter Y002 | inverter Y004
: oofiected to connected to connected to
bus = bus D2 bus D4

(1)

1E battery bank BOOX (1800 AH rated) may rep]aée 3007.
), batitery to allow battery maintenance (including

‘es.

batféry charger" is

described in the Bases for LCO 3.8.4,
Operating." : g

Rev. 0
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Distribution Systems — Shutdown
B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems — Shutdown
BASES
' ue]ectrica]

BACKGROUND A description of the AC, DC, and AC
. power distribution systems is prov

LCO 3.8.9, "Distribution Systems—Op

for LCO 3.8.5, "DC Sources ~

APPLICABLE: The initial conditions
SAFETY ANALYSES transient analyses in .
~ Chapter-15 (Ref. 2), €5 ed Safety Feature (ESF)
systems are OPERABLE. The pC, and AC vital bus
electrical power distributiongsystems are designed to
provide sufficient capacity, - redundancy, and
reliability to ensure the avail necessary power to
: olant System, and

;,g.y
The OPERABILI
power distribu
assumpt1ons of

onsistent with the initial
i nalyses and the requirements
ystems' OPERABILITY.

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

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

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.

SAN ONOFRE--UNIT 2 B 3.8.10-1 - Rev. 0



Distribution Systems — Shutdown
B 3.8.10

BASES (continued)

LCO Various combinations of subsystems, equipment, and
components are required OPERABLE by other LCQs, depending on
the specific unit condition. Implicit in th equirements
is the required OPERABILITY of necessar
features. This LCO explicitly requir
portions of the electrical distributjér
support OPERABILITY of requ1red sy

ab111ty of sufficient er to
el o mitigate the®
consequences of post ing shutdown (e.g.,

fuel handling accidents)

Same-train DC'subsystem Buses ru‘be crpss-tied to an 1800

AH rated battery. This a]ignmen th subsystems to
There is no tim to the duration DC

cross -tied

both of the
OPERABLE. The
descr1bed int

rical power distribution subsystems

APPLICABI
RABLE in MODES 5 and 6, and dur1ng

ems to provide adequate coolant 1nvéntory makeup
e available for the 1rrad1ated fuel in the core;

Systems needed to mitigate a fuel handling acf1dent
are available; .

Systems necessary to mitigate the effects of avents
that can lead fto 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~distributien
subsystem requirements for MODES 1, 2, 3, and 4 are covered
in LCO 3.8.9.

SAN ONOFRE--UNIT 2 . B 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 ref redundant
trains of electrical power d1str1but1on to be

capable of supporting sufficient reg tures to allow
continuation of CORE ALTERATIONS a By
a]]ow1ng the option to dec]are requ 85, associated

In many instances, this g on may involve undes1% :
administrative effort the allowance™for
sufficiently conservas s made (i.e., to suspend
Hated fue] assemb]ies,
and operations involving pos
could result in Toss of required,SDM (Mode 5) or boron

concentratiop (Mode 6)). Suspe sitive reactivity
additions 1d result in fa 2 to meet the minimum
SDM or b ion limit equired to assure
continué Introduction of coolant inventory

%@ﬁ% boron concentration greater
4n the RCS for minimum SDM or

] . This may result in an

in RCS boron concentration, but provides
intaining subcritical operation.
ature changes including temperature
ing with a positive MTC must also be

5 to estab11sh a safe conservative cond1t|on.

ions minimize the probability of the occurrence of
@fated 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 Conditiorn 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.

~

SAN ONOFRE--UNIT 2 B 3.8.10-3 | Rev. 0



BASES (continued)

Distribution Systems — Shutdown
B 3.8.10

REQUIREMENTS

‘these buses.

ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 (contirued)
Therefore, the Requ1red Actions of Cond1t1 direct
declaring SDC inoperable, which results »the
appropriate SDC actions.
The Completion Time of immediately ¢ t with the
required times for actions requ1r1n ion.
restoration of the required di
be completed as quickly as p
time the unit safety systems

SURVEILLANCE SR 3.8.10.1

This Surveillance verifies t at the AC, DC and AC vital bus
electrical power distribution Sys ,unct1on1nq
properly, wi all.the buses energizedl” The verification of

require d/pOow| 6
control€func Fitical system 1oads connected to

‘ectrical power distribution
ons available in the control
e operator to subsystem malfunctions.

redundant capa
subsystems, an

SAN ONOFRE--UNIT 2

B 3.8.10-4 Rev. 0



ATTACHMENT G.2

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 PONER SYSTEMS
LCS 3.8.104 DC Sources —O0Operating

The Train A and Train B DC electrical power ¢
be OPERABLE. '

ems shall

VALIDITY STATEMENT: Rev. 0 effective 00/00/06, to &
o 90 days ,

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

ACTIONS

COMPLETION TIME
Immediately

CONDITION
A. SR 3.8.104.1 not met

B. SR 3.8.104.2 not met & | 8 hours
'SURVEILLANCE REQUIREMENTS
. FREQUENCY
SR 3.8.104.1 Verify ¥ ltage is SR 3.8.4.1
. : (31 days)
vy battery charger 31 days
mps with float voltage

SAN ONOFRE--UNIT 2 3.8-104-1 | " Rev. 0



Battery Pafameters

3.8.106
3.8 'ELECTRICAL POWER SYSTEMS
LCS 3.8.106 | Battery Parameters
| | Battery parameters for the Train A and Traine teries

shall be within limits.

VALIDITY STATEMENT: Rev. 0 effective 00/00/06, to L
90 days '

APPLICABILITY:

ACTIONS

CONDITION COMPLETION TIME

A. SR 3.8.106.1 or

8 hours
SR 3.8.106.2 & :

B. SR 3.8 24 hours

attected cell(s) per the
manufacturers recommendation.

Initiate Action Request 8 hours

Enter LCO 3.8.6 Condition D Immediately

Initiate Action Request | 8 hours
or
.9 or
06.10 not met

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



~ Battery Parameters

SURVEILLANCE REQUIREMENTS

3.8.106

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 te
and connectors.
OR
Perform SR 3.8.106.10.
SR 3.8.106.3 Verify electrolyte Tlevel is abo SR 3.8.6.3
of the plates. (31 days)
SR 3.8.106.4 Verify batt ell voltage is SR 3.8.6.2
>22.13 V. £ S ' (31 days)
SR 3.8.106.5 --=---=--momc--%b--NOTRE""e80n @ oo
Al 0°F for
b H that "are not cross-
o r batteries rated
iat are cross-
the electrolyte temperature for each | SR 3.8.6.4
-ry pilot cell (cell averaging not (31 days). .
ispabove the limit specified in
SR 3.8.106.6 tery connected cell voltage is SR 3.8.6.5
2.13 V , (92 days)
SAN ONOFRE--UNIT 2 3.8-106-2

Rev. 0



Battery Parameters

3.8.106
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.106.7 =~---=-mm=mmmmommee- NOTE—--F---—---—--—----e

Maintain electrolyte temperature > 50°F fo
batteries rated 1800 AH that are not cros
connected or > 60°F for batteries rated
<1800 AH or batteries that are cross-
connected.

Verify the average electroly
. for the specified connected
~is above the limit specif
above.
10% of connected cells
AND

A]l'connect

92 days
AND
| 12 months

SR 3.8.106.8 -------

' the specific gravity for each
ted battery cell is = 1.200.

12 months

the extent possible, a detailed
pection of the battery

‘ Fation in accordance with

EE 450-2002, Annex E.

12 months

rify connect1on resistance is:

< 150x10°® ohm for inter-cell connections,
1nter rack connections, inter-tier
connections, and terminal connections.

12 months

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



1.

List of Regulatory Commitments

Relocate the requirements of existing Surveillance Requirements ($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).

Appropriate design features will be added to measure float charging
current when a swing battery charger is aligned to a Class 1E subsystem

Dbattery.

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 anafysis 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 1E 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 B0O07
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 comporent is to be
replaced by a designed and installed ‘compensatory’ measure. The compensatory measure is an
alternate power source that can meet the functional requirements of the unavailable component.

Without the alternate power source, the TS extension is not allowed and the TS reverts to a format that is
effectively the same as the current allowed outage time of 2 hours. :

METHODOLOGY

This analysis is performed consistent with the requirements of Regulatory Guides (RG) 1.174 and 1.177
[1,2]. The SONGS 2/3 Living Probabilistic Risk .Assessment (PRA) is modified to reflect the proposed
design change to the 1E DC system. The modified model is used for all calculations.



Regulatory Guide 1.177:

Regulatory Guide 1.177 requires the licensee to demonstrate that the proposed TS CT change has only a
small quantitative impact on plant risk. An incremental conditional core damage probability (ICCDP) of
less than 5.0E-7 is considered small for a single TS CT change. An incremental conditional large early
release probability (ICLERP) of less than 5.0E-8 is also considered small. As defined in RG 1.177,

ICCDP*=  [(conditional CDF! with the subject equipment out of service) — (baseline CDF
with subject equipment in service)] X (duration of the single CT under
consideration)

ICLERP* = [(conditional LERF? 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: '

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

ICLERPp ey =  [(conditional LERF with a battery out of service) —
(baseline LERF with battery available)] X (1 year/365 days) X (30 days) [2]

These calculations are performed for preventive and corrective maintenance and compared to the RG
1.177 guidelines. Since the allowed outage time extensions are to be applicable to all four electrical
sub-systems, calculations should be performed for all four sub-systems. However, to simplify the
analysis, the most bounding sub-system is .determined and all subsequent calculations are based on the
bounding case.

Regulatory Guide 1.174:

The anticipated changes in overall annual core damage frequency (CDF) and large early release
frequency (LERF) are calculated and compared to the risk acceptance guidelines in Figures 3 and 4 of
RG 1.174. This is calculated using an expected annual frequency and duration of corrective and
preventive maintenance multiplied by the CDF/LERF with the subject component out-of-service.

PRA Model:

' The SONGS 2/3 Living PRA (as of November 3, 2003) is modified to reflect the proposed design
change to the 1E DC system. All calculations are performed with this modified model.

! Core Damage Frequency (CDF)
? Large Farly Release Frequency (LERF)



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 1E DC battery, while cross-

connected, will supply sufficient power to support two 1E DC buses. For example, when bus D1
is cross-connected to D3 with Battery B0OO7 removed from service, Battery BO09 can meet the
concurrent design load requirements for both DC buses D1 and D3.

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).

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 T'S 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.

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.

Test and preventive mamtenance activities on a battery are assumed not to increase the
likelihood of any additional events.

All common-cause failures (CCF) of 1E 125VDC batteries have been modeled along with CCF
of all battery chargers (including dedicated and swing chargers).

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.

-3-



8. Components other than the affected battery are set to their nominal maintenance unavailabilities.

Data Analysis:

Modifications to the model include the addition of 125V circuit breakers, swing battery chargers and
upgraded batteries. Since these added components are generically similar to components already
existing in the model, it is reasonable to use the same failure data of similar components already in the
Living PRA. Therefore, data found in the Living PRA for failures of circuit breakers, battery chargers,
and batteries are applicable to the new breakers, batteries, and battery chargers. Probabilities for
common-cause failures are adjusted to account for the added components.

The initiating event frequencies for fire are increased for rooms containing DC bus 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.



Table 1
List of Battery Maintenance Activities

Batteries — Requires Cross-tie? | Frequency Duration
Preventive Maintenance (ves/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)/battery
Equalize charge No Annual 7 days/battery
Single cell equalize charge :

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

specific 4 ___ No _ 4-8 years 1 day/batte

Human Reliability Analysis (HRA):

The additional operator actions required for this design change are:

Basic Event Operator Action Description

U-HCDI1TOD3-V  Operator Fails To Cross-tie Bus D1 and D3 (Train A)
U-HCD2TOD4-V  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 upor successful
alignment of the alternate power source. Therefore, during preventive maintenance, the probability of
failure for operator actions to align the alternate power source is set to zero.

Common-Cause Failure (CCF) Analysis:

Common-cause failures of swing and dedicated battery chargers are directly modeled in the electrical
power system fault tree and quantified using the alpha factor method [5]. Common-cause failure of
cross-tie and swing battery charger breakers is not required since the breakers are operated in series
where a single breaker failure is sufficient to fail power from the alternate source. Common-cause
failure modeling for batteries is included in the base model. The CCF probabilities for batteries are not
modified for the preventive maintenance case. CCF probabilities for batteries are modified upward,
however, for corrective maintenance of a battery. Modifications are necessary since an emergent battery
failure may impact other batteries due to common failure mechanisms.

Uncertainty Analysis:

Parameter uncertainty calculations were not performed since the base case CDF and LERF are
essentially the same as those calculated when either buses A and C or B and D are cross-tied. This
expectation is similarly stated in Section 2.3.5 of Regulatory Guide 1.177. Modeling uncertainties were
assessed via sensitivity analysis of key assumptions. This is described in more detail in the following
sensitivity analysis section.

Sensitivity Analysis:

Sensitivity analysis was addressed in several areas: cull level, operator action, bounding sub-system and
operation in Modes 2 - 4. These areas are discussed specifically below.

Cull Level: Analyses to assess sensitivity to cull level for both CDF and LERF were performed. The
base analysis was performed at a cull level of SE-10/yr and 5E-11/yr for CDF and LERF, respectively.
Sensitivity runs for CDF with cull levels of 1E-10/yr and 1E-11/yr were performed. Similar runs for
LERF were performed at 1E-11/yr and 1E-12/yr. The calculated CDF/LERF and increase in baseline
CDF/LEREF are very small and less than 1E-7/yr and 1E-8/yr, respectively. Reducing the cull levels did
not change the single AOT risk from that calculated using a cull level of 5SE-10/yr (CDF) and SE-11/yr
(LERF). :

Operator Action: Sensitivity analysis on operator action values was not performed for alignments.
Operator actions to align the cross-tie to another D/C 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 respbnse 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 LERF base | LERF maint | delta LERF
Mode 2 |startup 3.457E-05 3.458E-05, 1.226E-06 1.226E-06 - <1E-9
iMOde 3|Hot Standby | 2.786E-05 2.786E-05] 7.702E-07| 7.702E-7| - <1E-10
| [AFW cooling
Mode 4 |(no TDAFWP){ 5.014E-05| 5.030E-05 1.6E-7 3.037E-06 3.037E-06 <1E-9}

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.



PRA QUALITY:

PRA Adequacy Determination Process:

PRA adequacy refers to 1) baseline PRA model quality and 2) adequacy of the PRA calculation for the
application.

Determination of baseline PRA technical quality/adequacy is based on assessing the current quality
status of the SONGS 2/3 PRA as reviewed in a number of cumulative quality PRA reviews over recent
years. Most recently, the SONGS 2/3 PRA was reviewed against the ASME PRA standard [3]. This
review identified a number of ASME PRA Standard supporting requirements that are less than
capability category II. This peer review provides insight into the current quality status of the SONGS
2/3 PRA.

The technical adequacy of the PRA for the application is based on an assumption that a capability
category II for all supporting requirements is inherently sufficient to meet adequacy requirements for
risk-informed applications, including risk-informed CT applications. In cases where a peer review has
identified supporting requirements as less than capability category II, then technical adequacy for the
application is deemed sufficient when the peer review ‘facts & observations,’ that are the basis of the
reduced capability category determination, can be shown to have little or no impact on the calculated
results and no impact on the decisions and conclusions of the application. The assessment of impact is
addressed by either 1) sensitivity calculations or 2) bounding risk-informed arguments.

Baseline PRA Adequacy:

Several measures have been implemented in the development of the SONGS 2 and 3 Living PRA to
ensure quality. Changes in the model that impact assumptions, success criteria, basic event
probabilities, and system and plant models formally undergo several levels of review, and depending on
the complexity of the change, may also include peer and/or technical expert panel review.

A comprehensive independent peer review of the SONGS 2 and 3 Level 1 and Level 2 internal events
living PRA for full power and shutdown operations was conducted between August 1996 and April
1997 by an outside consultant (Scientech, Inc.). During this review, documents, procedures, and
supporting calculations and analyses were examined. The review was based primarily on the guidance
provided in the PRA procedure guides such as NUREG/CR-2300, “PRA Procedures Guide: A Guide to
the Performance of PRAs for Nuclear Power Plants,” and NUREG/CR-4550, Revision 1, “Analysis of
Core Damage Frequency,” as well as PRA applications documents such as EPRI TR-105396, “PSA
Applications Guide,” and NUREG-1489, “Review of NRC Staff Uses of PRA.” The results of all
independent review activities performed by internal and external reviewers were documented in the
SONGS PRA Change Package process and tracked in the PRA Punch List Database. In June 2003, a
pilot application of the 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].



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 & O 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 & O. 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
& O from the peer review. These three supporting requirements were assessed to deterrnine the impact,

if any, on the application. -

Supporting Requirement AS-A9:

Capability Category I Capability Category Il
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.



Supporting Requirement DA-C10:

Capability Category 1 Capability Categories IT & II1
When using surveillance test data, REVIEW | When using surveillance test data, REVIEW
the test procedure to determine whether a the test procedure to determine whether a test
test should be credited for each possible should be credited for each possible failure
failure mode. COUNT only completed tests | mode. COUNT only completed tests or
or unplanned operational demands as unplanned operational demands as success for
success for component operation. 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 requuement is
considered acceptable for this application. :

Supporting Requirement QU-D3:
Capability Category I Capability Categories IT & III
No requirement to compare results to those | COMPARE results to those from similar
from similar plants ' plants and IDENTIFY causes for differences
in significant contributors.

SCE believes that the SONGS 2/3 Living PRA meets capability category I/III. 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 1E DC battery for preventive maintenance. Lines 4 and 5 show
CDF/LEREF results when a battery is out of service (OOS) and in-service, respectively. The results show
that the cross-tie alignment yields minimal change in risk. This result is expected because of the availability
and high reliability of an alternate aligned qualified source of power.

TABLE 2
SONGS Conditional CDF & LERF Contributions for Preventive Maintenance (PM)
TS 3.84
cor | LERF
1 |Present Allowed Outage Time (AOT) 2 hours
2 Proposed AOT - aligned to alternate power source 30 days
3 |Baseline (CDF/LERF) - nominal maintenance 3.2356-50r | 1.425E-6/r
Conditional CDF/LERF for PM (Component -
4 [UNAVAILABLE, others nominal maintenance) 3.237E-54r | 1.425E-64r
Conditional CDF/LERF for PM (Component
5 [AVAILABLE, others nominal maintenance) 3.235E-Skr | 1.425E-64r
Increase in CDF/LERF for PM
6 liLine 4—Line 5) 2E-8/yr- <1E-9/yr
Single AOT Risk (ICCDP/ICLERP) for PM -
proposed AOT (RG 1.177): 30 days
7 _|(Line 6)*30/365 2E-9 <9E-11
Downtime Frequency for PM*
8 |(from Table 1) 3.07 lyear®
9 IMean Duration of PM 10.69 days®
Single AOT Risk for PM - based on mean duration
10 [(Line 6) * (line 9)/365 <6E-10 <3E-11
'Yearly AOT Risk for PM - based on mean duration
(RG 1.174)
11 |(Line 10} * (Line 8) <2E-9/yr <1E-10/yr

Frequency represents the combined downtime frequency of all four sub-systems.
Preventive maintenance consists of tests and proactive battery replacements: 2
performance tests in 10 years and 4 service tests in 10 years. This is a total of 6
tests in 10 years times 4 batteries. 6 tests * 4 batteries/10 years = 2.4 tests/year; 4
battery replacements every 15 years or 0.267/year; proactive multiple jar
replacements for four batteries every 10 years or 0.4/year; total downtime
frequency = 2.4 + 0.267 + 0.4 = 3.07/year

°  Mean duration = [2.4 (7 days) + 0.267 (30 days) + 0.4 (20 days)]/3.07 = 10.69 days

4 Cull level = 5E-10/yr CDF, 5E-11/yr LERF .
Bolded values are measured against RG 1.174/1.177 acceptance guidelines

The change in LERF (line 6) is smaller than the last significant digit in the calculation (1E-9/yr). To test
whether the calculation is performed correctly and the model changes completed accurately, the cross-tie
breakers were set to 0.1 failure probability instead of 0.0. In this test case, valid cutsets with an increase in
CDF/LERF were expected and observed. This confirms that the same identical case was not performed for
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base and maintenance cases. However, since the change in LERF is less than the last significant digit of the
Safety Monitor output (1E-9), calculations for lines 7, 10, and 11 are based on ALERF < 1E-9/yr.

Regulatory Guide 1.177:

From line 7, the single CT risk for the removal of a battery is much less than the RG 1.177 guideline of SE-7
for ICCDP and 5E-8 for ICLERP. Line 7 is calculated by taking the increase in risk in line 6 and integrating
over the proposed AOT duration of 30 days.

Regulatory Guide 1.174:

From Line 11, the annual increase in risk takes into account the expected frequency and duration of outages
of the batteries. This value is less than the RG 1.174 guideline of 1E-6/yr for CDF and 1E-7/yr for LERF.

Corrective Maintenance:

Since initial commercial operation, battery maintenance has been predominantly preventive maintenance.
Except in one case, corrective battery maintenance has been limited to activities that did not require entry
into a TS action statement and/or did not involve a battery that would be unable to perform its design
functions. One case involving a single cell’s voltage below TS limits was corrected within the current TS
CT of 2 hours. The corrective action was to jumper in an available spare cell. Battery maintenance
activities are otherwise proactive in anticipation of degrading cell capacity or to correct potential personnel
safety concerns. In all instances of past battery or jar replacement, the batteries would have been able to
meet their design requirement at the time of replacement. Batteries, by their nature, do 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 3.84
coF' | LERF
1 |Present Completion Time (CT) 2 hours
2 Proposed CT - aligned to alternate power source 30 days
3 [Baseline (CDF/LERF) - nominal maintenance 3.235E-5/4r 1.425-06
Conditional CDF/LERF for CM (Component
4 [UNAVAILABLE, others nominal maintenance) 7.811E-54r 6.345E-6/yr
Conditional CDF/LERF for CM (Component
5 [AVAILABLE, others nominal maintenance) 3.235E-5/r 1.425E-6/r
i increase in CDF/LERF for CM
6 |fLine 4 - line 5) . ) 4.576E-5/yr 4.920E-6/yr
Single AOT Risk (ICCDP/ICLERP) fcr CM
7_|fLine 6)"30/365 1.87E-06 4.04E-7
Downtime Frequency for CM*®
8 | (From Table 1) 0.024/yr°
9 |Mean Duration of CM 30 days®
Single AOT Risk for CM - based on rnean duration
10 |(Line 6} * (iine 9)/365 3.76E-06 4.04E-7
Yearly AOT Risk for CM - based on rmean duration
19_[(Hine 10) " (Line & | 9.03E-8hr | S.TIE-Ohr

Frequency represents the combined downtime frequency of all four sub-systems.
Downtime frequency: In one instance, corrective maintenance was required to
jumper in a spare cell to replace a cell that fell below the TS required minimum
voltage. The action to jumper a cell was completed within the current 2 hour TS
CT. Since no other battery failures have occurred at SONGS Units 2 and 3, for
purposes of determining downtime frequency, one battery failure requiring full
battery replacement is assumed to have occurred since initial power operation. That
is, one failure in 42 years or 0.024/year.

Mean duration: Battery replacement and testing requires 30 days

¢ Cull level = 5E-10/yr CDF, 5E-11/yr LERF

c

Corrective maintenance requiring 30 days to complete represents replacement of a failed battery. Although
the ICCDP/ICLERP (line 7) are greater than the RG 1.177 guidelines, the conservative assumption on
frequency of usage/duration provides results that are consistent with the RG 1.174 guidelines.
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CONCLUSIONS:

The objective of this risk-informed analysis is to support an extension of the completion time (CT) of
Technical Specification 3.8.4 for SONGS 2/3 1E DC Power System (battery). Calculations were performed
to assess the incremental core damage and large early release probabilities and the expected annual CDF and
LEREF for the proposed TS change. The results are compared against NRC RG 1.174 and RG 1.177
acceptance guidelines.

Regulatory Guide 1.177:

As shown in line 6 of Table 2, the increases in core damage and large early release frequencies with two.
same train DC buses cross-connected are less than 1E-7/year and 1E-8/yr, respectively. The changes in risk
are small because a fully qualified alternate power source is aligned when a battery is removed for
maintenance. The calculated incremental conditional core damage probability (ICCDP) and incremental
conditional large early release probability (ICLERP) (line 7 of Table 2) are less than the acceptance
guidelines from NRC Regulatory Guide 1.177 of 5E-7 and 5E-8, respectively.

Regulatory Guide 1.174:

In line 11 of Table 2, the expected frequency of TS 3.8.4 usage and duration are combined with the core
damage frequency while in the TS to assess the expected annual risk impact of the TS chiange. The
expected annual risk impact is measured against NRC Regulatory Guide 1.174. The expected annual
increase in risk is < 1E-7/year for CDF and <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.
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FACTS & OBSERVATIONS (F & O’s) FROM THE PILOT APPLICATION

OF THE ASME PRA STANDARD PEER REVIEW PROCESS

When assessing the impact of a Fact & Observation, the impact on the delta or difference in the non-aligned case versus the aligned
case was assessed. With the 1E Direct Current (DC) sub-system crosstie, there is one battery supporting two buses. With respect to
each bus, the bus is still supported by one battery. The failure rate of each sub-system remains the same. However, the failure
probability of two sub-systems simultaneously increases because of the common battery. A failure of one of the cross-tied buses or its
power source may also fail both sub-systems simultaneously. Peer review comments have an impact on results if the comment results
in an increase in risk for the cross-connected (one battery/two bus cross-tied) case without a commensurate increase in risk for the
base (‘two battery/two bus) case. The following 10 F & O’s were determined to potentially have an impact on the results.

DA-C3-02

Some significant components (e.g., LPS| pumps, AFW pumps,
and Service Water pumps) were assumed some demand rate
as 12 years ago and adopted the demand data collected from
1985 to 1991 as current demand data.

Especially, the demand data of Tank 121 was adopted from
the P140 demand data from control room log from 1997 to
2001, but, P140 did not apply its own data, instead of, P140
applied the demand data from 1985 to 1991.

Furthermore, most of the componehts applied a fime period 54
months, but P140 applied 10 months only without reasonable
reason documented.

urbine driven AFW pump P140 sensitivity
was tested by doubling the failure to start
probability and testing with Sub-system A
battery B0O7 in-service and out-of-service.
The calculation shows a delta risk with the
doubled failure rate of P140 to be 1E-7/year
CDF. A very minimal increase that does not
impact the conclusions or the request for a
TS 3.8.4 CT extension. Pumps from other
systems are expected to have an even
smaller impact on a delta risk calculation.
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NM

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
failure to opeorate anpeare to be non-coneervative cince a

value of 1E-5 EF 5 is available from EGGSSRE-8875.

DA-C3-03 SCE assumed that 70% T/D AFW pump failed to run is due to | None provided The non-recovery probability for P140 (L-
overspeed and it is recoverable. There is no bases can be ' TP140NR--S) was doubled. The calculation
found to support this assumption. Plant data showed 0 failure shows a delta risk of less than 1E-7/year
to run in 295 hours and 0 failure to start on 38 demands. CDF. Therefore, this F&O has no impact on

‘ the conclusions.
Furthermore, there is no justification to apply this recoverable
credit to failure to start not the failure to run. (Note that Failure
to start has higher failure rate than failure to run.)
DA-C14-01 NM Recovery of common cause failure of AFW and Diesel Review plant specific data |Sensitivity calculations were performed by
: Generators does no use plant-specific data and the applicable ito identify actual or adjusting the recovery of CCF of AFW
Common Cause has not been reviewed. Common cause potential common cause |pumps and EDGs. When setting these
failure to run events for the EDGs and AFW pumps are failure of the AFW and recoveries to 1.0 together, the base case
recovered using data from an EPRI report. it is not clear that |diesel generators and CDF (LERF) increased from 3.24E-5/yr
the data from that reference report (NSAC-161) applies to document that these (1.12E-6/yr) to 3.25E-5 (1.13E-6/yr). The
common cause failure events. failures can be recovered. |cross-tied case went from 3.24E-5/yr
Update recovery rates (1.12E-6/yr) to 3.26E-5 (1.13E-6/yr). The
and common cause failure{ICCDP and ICLERP for 30 days are 8E-9
factors using plant- and 8E-10, respectively. -
specific data.

DA-D3-01 ] Consider modifying the SONGS 2/3 Generic Data for TP and |Review current PRA data [The failure rate of the battery chargers was
BC. A mean of 3.0E-2 for turbine driven pump failure to start |studies and update increased by a factor of 16.7 to 1E-6/hr with
on demand appears to be significantly conservative before generic data for these a 24 hour failure probability = 2.4E-4. The
factoring the SONGS failure experience with condensate trips. [components. CCF values of battery chargers were also

increased by a factor of 16.7.

X-tied CDF= 3.227E-5/y
Base CDF = 3.226E-5ly
ACDF = 1E-8/y
ICCDP = 8E-10

X-tied LERF= 1.125E-6/y

Base LERF= 1.1256E-6ly

ALERF < 1E-9y

ICLERP < 1E-10

Note: cull level for CDF and LERF set to 5E-10.
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TP: Reducing the failure rate of the turbine
driven pump by several arders of magnitude
as suggested by the F & O would reduce the
frequencies of all cutsets involving the pump
and DC power. This essentially eliminates
any contribution of the TD AFW pump to this
application. Therefore, this F&O has no
impact on the conclusions.

HR-G4-05

Human action should only be used as interviewed. This
means scenarios where indication is iost (e.g., Loss of 125
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
(LDC1 & LDC2) were set to 0.0. The initiating
frequency for LDC1 & LDC2 were setto 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 COF= 1.79E-5/y
Base CDF = 1.79E-5ly
IACDF < 1E-Tly

P N e Y )
IvLur < o~y

X-tied LERF= 9.61E-6/y
Base LERF= 9.61E-6ly
ALERF < 1E-8/y
ICLERP < 8E-10

Note: cull level for CDF and LERF set to 5E-
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To.

No impact from this F&O.

QU-A2-01

The uncertainty analysis attempting to address the correlation
of parameter inputs does appear to yield results that would be
expected. The results of the case accounting for the impact of
parameter correlation yielded a reduction in the mean CDF as
compared to the uncorrelated results. This should not be the
case. It appears that either the inputs are incorrect (for
example, the translation from the histogram to code inputs) or
there is a computational problem.

Make sure that inputs for
both cases are
appropriate and/or
benchmark code to
assure appropriate
treatment to resolve
problem,

No impact. Resolution of this F & O will
equally affect the base and maintenance
case. Therefore, a delta risk calculation is
unaffected by this F&O.
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QU-A4-01

Recoveries - Post Processin

g (Appendix ’A-7 Post Processing

R AR

I , Incorporate these No impact.
Explanation Report) - a number of post processing action (9 |corrections into the fault  [Truncation limit dropped to 1E-12 for CDF
of 23) increase the basic event probability in the minimum trees. Missing cutsets will land LERF.
cutset, some by significant factors (i.e., multiplication factors ofjimpact both the overall ~ |X-tied CDF= 3.753E-5/y
34.2 and 90.9). Applying increasing factors after solution will [solution of CDF/LERF as [Base CDF = 3.746E-5fy
allow cutsets which should have been above the truncation  |well as individual ACDF = 7E-8ly
{limit and part of the solution to be missing from the final importances. ICCOP = 6E-9
analysis, since they were dropped by the truncation and were - g
not present to have the multiplier applied. This also impacts )B(;tiszd‘ﬁgl’: 11_}712935_6%"
the importance of components for applications such as the ALERF = AE-ly
Maintenance Rule. ICLERP = 3E-10

Qu-B3-01 NM The truncation limits selected for CDF and LERF were not My experience is that Sensitivity analysis was performed to

seiecied suificiently iow enoughn to capiure an adequaie
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

fin IPE-MR-000, there was a 4.2% drop at 5E-12 truncation for

CDF and 9.0% drop at 1E-12 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/LEREF for solution with converaence sufficient to

truncation usuaily fails
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.

assess the impact of iower truncation levels
(1E-11, 1E-12). Lower truncation levels did
not impact the results and conclusions.
Therefore, this F & O will equally affect the
base and maintenance case. Therefore, a
delta risk calculation is unaffected by this
F&O. '
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demonstrate the 95% of COF/LERF.
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QU-F3-01

of the assessment of impact of assumptions that could impact
PRA results. This focused on results of a series of sensitivity
cases that were run. Within this set of cases, the impacts of
selected modeling assumptions were quantified and evaluated
individually. However, SR QU-F3 (and also SR
QU-E2 and QU-E4) of the ASME Standard should be
interpreted as requiring a more structured approach to: (a)

 [identifying what the key assumptions and key sources of

uncertainty are, and (b) for evaluating and documenting both
individual and, to the extent practical, cumulative or

overlapping impacts.

Some items of particular interest would be assumptions that
may introduce significantly conservative bias into the results
(e.g., the simplifying assumptions made for loss of control
room HVAC), and assumptions that result in the screening of
the internal flooding analysis), or assumptions and
uncertainties associated with success criteria. Some
additional guidance is provided in the SRs noted above..

There was some discussion in Section 12.5 of the Main Report|The presence of impacts

of such assumptions and
sources of uncertainties
can affect risk-informed
decisions made using the
PRA. Consider
developing a process for
identifying key
assumptions and key
sources of uncertainty in
the PRA, and developing
meaningful sets of
sensitivity cases to
identify their impacts.

Sensitivity analyses were performed on
specific assumptions that may affect the
base case differently than the maintenance
case. These are discussed in the sensitivity
analysis section of this report.

QU-F6-01

NM

The main report describes the overall results and provides
some sensitivity analyses. No description of the limitations of
the PRA model was identified. In the self-assessment, the
focus of SCE's response was on limitations in scope (i.e.,
shutdown, Level 3, etc.). However, the intemal events
CDF/LERF model has limitations in and of its self.

Add a section to the main
report that discusses
limitations of the PRA
model.

Sensitivity analyses were performed on
specific assumptions that may affect the
base case differently than the maintenance
case. These are discussed in the sensitivity
analysis section of this report.’
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SY-A11-01

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 intemal 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 power.

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.

A

The run times were extended to 24 hrs with
the following resuits:

X-tied CDF= 3.221E-5ly

Base CDF = 3.220E-5/y

ACDF = 1E-8ly

{CCDP = 8E-10

X-tied LERF= 1.121E-6/y

Base LERF= 1.121E-6ly

ALERF < 1E-9ly

ICLERP < 1E-10

Note: cull level for CDF and LERF set to SE-10.
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 1 of 34

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:
GREEN Wording in TSTF-360, Rev 1 not used on SONGS.

Note: Wording not applicable to SONGS for specific reasons
identified or replaced to provide SONGS specific terminology.

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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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 2 of 34
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. tSame-asTSH360;RL

{Same-objectivehowever Same-asFSTHF366, R
firer-chifh ‘ ToTE
366 R4 AND
) Once per 12 hours
A.2  Verify battery float current < 2 amps.
Same-asTS5TH360RY)
Same-asTSHF360; R
ND
7 days
A.3 Restore required battery charger(s) to
OPERABLE status. {Same-asTSTR-360,RY)
Rt . .
(o260 Ri-Netin EaisHng .SSHSS.I:.EE
beea_ alsel net EIEI'E g EES"E.“E SR baslns
lieense-amendment).
B.  Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time . : .
of Condition A not met. {Addednet-deseribed-inTSH366RY) AddednetinFST368;
RY
AddednetinFSTH-366;
Rt)
C.  One DC electrical C.1  Restore DC electrical power subsystem to 2 hours
power subsystem inoperable | OPERABLE status
for reasons other than (Seme-asFSH366R1)
Condition A. Same-asFSH366RY
Same-asFST366;RY OR
2 hours
C.2  Cross connect with same train DC
subsystem. ** fhddednetinTSTR366;
RY)
tAdded-to-allow-alternate-cenfiguration, et
\eseribed-in TSTE-366 R
D. DC Subsystem Buses D.1  Restore DC Subsystem Buses to non-cross- | 30 days
cross connected. ** connected configuration.
tAdded-to-allow-aliernate
Added-to-allew-alterpate -tAdded-toallew-alternate-configuration—hot eonfiguration—not
configuration,het-deseribed deseribeeHnFSHR366RY decoribes s TRTL 200 LAY
i TSTF-360RY)

File: PCN 548 Rev 1 Review Aid NRC Submittal Feb-06.doc
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS

Page 3 of 34

E. Required Action and
Associated Completion Time

E.1 Bein MODE 3.

of Condition C or D not met. | (SameasFSFF366RY
Same-asTSH366: R ND

ded- Condition-t
appheability) E.2 Bein MODE 5.

Same-asFSH366:RL

6 hours

Seme-as FSHF366RL

36 hours
Same-asFSH366RY

**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.
HdaysperTSH—366RL-
Same-asFSH366RL 31-days-perlEEE450-
2002
SR 3.8.4.2 Verify each battery charger supplies > rated amps at > the 24 months
minimum established float voltage for > 8 hours.
8-menths-perTSFF366;
(e Eial TSTF 360 Ri—rated-amps-wil-be-specified Ri—24-menthsperIEEE
in-the-TS-B ) 450-2002)
SR 3.843  -—-- NOTES
1. The modified performance discharge test in SR 3.8.6.6 may
be performed in lieu of SR 3.8.4.3.
2. The battery performance discharge test in SR 3.8.6.6 may be
performed in lieu of SR 3.8.4.3 once per 48 months.
batteries)
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. 8-menthsper+SH—366;
R1-—30-menthsperIEEE
(Same-asFSTF-360,RE) 456-2002)

File: PCN 548 Rev 1 Review Aid NRC Submittal Feb-06.doc
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 4 of 34
3.85 DC Sources — Shutdown
LCO 3.85 The DC electrical power subsystem shall be OPERABLE to support the DC electrical power
distribution subsystem(s) required by LCO 3.8.10, "Distribution Systems-Shutdown."
APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.1  Restore battery terminal voltage to 2 hours
battery charger(s) inoperable. greater than or equal to the minimum
established float voltage. (Same-asFSHF-366-RY)
s e
werding-different-fromTS5TH— Same-asFSH366RY)
366;RL
AND
AND Once per 12 hours

A.2  Verify battery float current < 2 amps.

=
Oi

A3 Restore required battery charger(s) to 7 days
OPERABLE status.

HrFSTHF366,-Ri-Netin-existing SONGSHEO

bEesa‘ HISEI i Elal'E al EEHE"E.”E Ileens‘mg DAk I

ticense-amendment).
B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time of
Condition A not met. (MW&EGHW éAeléed,—Geﬁémeﬁ—B&e

I t i ’
: e 360,t1) combinecHn-TSTF-360,R1)

5 :ddle'd El s.“d:F'E;F'B'F' 83 EBGK,EF E
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 5 of 34
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 Seme-asFSH360;Rb
than Condition A. (Seme-asTSTF366,RYH
{Same-objective-asTSH—360; OR
RY
C.2.1 Suspend CORE ALTERATIONS. Immediately
{Same-asFSHF366,RL Same-asFSH366.Rb
dition-A AND
C.2.2 Suspend movement of irradiated fuel Immediately
o) assemblies.
Same-asFSH-366,Rb
Same-asTSH366RD
AND
C.2.3 Suspend operations involving positive Immediately
reactivity additions that could result in loss of
required SDM or boron concentration. Same-asTSH366RY
= i TSTF-360RE "
fromeurrent-SONGS1HEO-used)
ND
C.2.4 Initiate action to restore required DC Immediately
electrical power subsystem(s) to OPERABLE
status. Same-asFSTH366RY
Sarme-asFSH-360RY)
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.5.1
, NOTE

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

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

applicable: In accordance with
(Same-asFSH-360;,RL) SemeasFEFR-2e0R 1)
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
LCO 3.8.6 Battery parameters for the Train A and Train B batteries shall be within limits.
APPLICABILITY: When associated DC electrical power subsystems are required to be OPERABLE.
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 Same-asFSH366;RL Same-asTSTH-366RY)
battery cells with float voltage
<2.07 V. AND
Same-asFSTF360RY A.2 Perform SR 3.8.6.1. 2 hours
Seme-asFSTH366;Rb Same-asFSTH360-RL)
AND
A.3 Restore affected cell voltage > 2.07 V. 24 hours
Same-asFST366;RY Same-asTSFF366RY
B. One or two batteries on B.1 Perform SR 3.8.4.1 2 hours
one train with float current > 2 | Same-asFSHF366-RY) Same-asTSH360RY)
amps.
AND
Seme-asFSTHF360RY
B.2  Restore battery float current to < 2 amps. 12 hours
Same-asTSH-366RL Same-asFSTH-366;RY
C. One or two batteries on NOTES
one train with one or more 1. Required Actions C.1 and C.2 are only
cells with electrolyte level less applicable if electrolyte level was below the top
than minimum established of the plates.
design limits. Same-as 5366, Rb
2. Required Action C.2 shall be completed if
electrolyte level was below the top of the plates.
Samme-as FSTF-360,-Ri—Meved—Note-from
Conditi ‘ t6 Required-Action)
C.1 Restore electrolyte level to above the top of
the plates. {Same-asTFSH—366RH) 8 hours
Same-asTSH366;RY
AND
C.2 Verify no evidence of leakage.
Same-asFSH366;RD 12 hours
Same-asFSFHF360 R
AND
C.3 Restore electrolyte level to greater than or
equal to minimum established design limits. 31 days
Same-asFSTH366-RY) Same-asFSH366,RY)
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 7 of 34
CONDITION REQUIRED ACTION COMPLETION TIME

D. One ortwo batterieson | 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. Same-asFSH-360RY

than minimum established

design limits. Same-asFSH-366RD

Same-asFSH366:RY)

E. One or more batteries in E.dl Restore battery parameters for batteries 2 hours

redundant trains with battery in one train to within limits.

parameters not within limits. Same-asTSH366,RL
Same-asTSH360RL)

Same-asF5H360RY

F. Required Action and F.1  Declare associated battery inoperable. Immediately

associated Completion Time of

Condition A, B, C, D, or E not Same-asTSH366,RY) Same-asFS5H-366RH

met.

Same-asFSH366RY
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-asFSTH-366,RY)
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 8 of 34
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.86.1
_____ 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
daysperIEEE-450-2062)
SR 3.8.6.2 Verify each battery pilot cell voltage is > 2.07 V. 31 days
Same-asFSTHF366;RY) Same-asFSFF3606,RY)
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-asFSH366;RY
Same-asFSH366RL
SR 3.8.6.4 Verify each battery pilot cell temperature is greater than or equal to 31 days
minimum established design limits.
{Same-asFSTF-360,RL
Same-asT5H366;RL)
SR 3.8.6.5 Verify each battery connected cell voltage is > 2.07 V. 92 days
Same-asFSH366.RY) Same-asFSH360,RY)
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-asTSTR-360,R1)
Same-asFSTH366:R1)
AND

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

=
Ui

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

Same-asFSTH360RY)
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 9 of 34

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. Actlons to equahze and test battery ceIIs that had been discovered with electrolyte level below
the r = top of the plates.
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 10 of 34
LCS 3.8.104 DC Sources - Operating
The Train A and Train B DC electrical power subsystems shall be OPERABLE.

tAdded;,-rotinTSTH366,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 > 129.0 V. SR 3.8.4.1 (31 days)
{perTEEE450-2002)

SR 3.8.104.2 Verify each operating battery charger output is < rated amps 31 days
with float voltage > 131.0 V.

{perIEEE450-2002)
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS

Page 11 of 34

LCS 3.8.106 Battery Parameters
Battery parameters for the Train A and Train B batteries shall be within limits.
Added-CSnetinFST366RY
APPLICABILITY: 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. {perIEEE450-2002)
SR 3.8.106.2 Verify no visible corrosion at terminals and connectors. 31 days
OR {pertEEE-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)
SR 3.8.106.4 Verify battery pilot cell voltage is > 2.13 V SR 3.8.6.2 (31 days)
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS

Page 12 of 34

SR 3.8.106.5
NOTE
Maintain electrolyte temperature > 50°F for batteries rated 1800
AH that are not cross-connected or > 60°F for batteries rated
<1800 AH or batteries that are cross-connected.
Verify the electrolyte temperature for each battery pilot cell (cell SR 3.8.6.4 (31 davs
averaging not allowed) is above the limit specified in the NOTE BB ¥s)
above. {perlEEE456-2002)
SR 3.8.106.6 Verify battery connected cell voltage is > 2.13 V. SR 3.8.6.5 (92 days)
SR 3.8.106.7
NOTE
Maintain electrolyte temperature > 50°F for batteries rated 1800
AH that are not cross-connected or > 60°F for batteries rated
<1800 AH or batteries that are cross-connected.
Verify the average electrolyte temperature for the specified
connected battery cells is above the limit specified in the NOTE
above.
10% of connected cells 92 days
{perIEEE450-2002)
AND AND
All connected cells. i nle
tperIEEE-450-2002)
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 > 12 months
1.200.
{perIEEE-450-2002)
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.
{perlEEE-450-2002)
SR 3.8.106.10 Verify connection resistance is <150x10® ohm for inter-cell 12 months
connections, inter-rack connections, inter-tier connections, and
terminal connections. tperEEE450-2062)
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 13 of 34

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 subsystem-consists-eftwe—125-VBE-batteries train consists of
two subsystems each containing one 125 VDC battery {each-battery-with-50% capacity), the asseciated required
battery chargerfs; 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 stbsystems provide control power for their s 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 e 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 BOO1
A B021
C D3 Y03 B009 B0O3
B D2 Y02 B008 B0O2
B B022
D D4 Y04 BO10 B0O04

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 eenters
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 225 2.28 Vpc. This
provides adequate over-potential, which limits the formation of lead sulfate and self-discharge. The nominal float
voltage of 225 2.267 Vpc corresponds to a total float voltage ettput of 131.5 V for a 58-cell battery as-diseussed-in

tha BCADR  (Ch Eor Q /DAF o0
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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.

e o o o

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 e 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 respective 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.2and 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 a-fulty-guatified 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 ithe-chargereperates in the current limit mode after in excess of 2 hours that is an
indication that the battery is partially discharged and its capacity margins will be reduced. The time to return the
battery to its fully charged condition in this case is a function of the battery charger capacity, the amount of loads
on the associated DC system, the amount of the previous discharge, and the recharge characteristic of the battery.
The charge time can be extensive, and there is not adequate assurance that it can be recharged within 12 hours
(Required Action A.2).

Required Action A.2 requires that the 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 ireperable 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 guatified 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.

ClandC?2

Condition C represents one or more requlred DC e|ectncal power subsystem(s) on one train moperable for reasons
other than Condition A '
B%%&Bemg—seeehed—by—the—%%&ba&eﬁ%haﬁgefés} Any event that results ina Ioss of the AC bus
supporting the battery charger will eventually alse result in loss of DC to that Subsystem F+air. Recovery of the AC
bus, especially if it is due to a loss of offsite power, will be hampered by the fact that many of the components
necessary for the recovery (e.g., diesel generator control and field flash, AC load shed and diesel generator output
circuit breakers, etc.) tikely rely upon the operability of the battery(ies). In addition, DC loads with the energization
transients efary-BEleads 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 Specifications 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 train. The
2 hour limit is consistent with the allowed time for an inoperable DC distribution system &rain,

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.

D.1

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.land 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 er12746-\V-at-the-battery-terminals).
This voltage maintains the battery plates in a condition that supports maintaining the grid life (expected to be
approximately 20 years). The 31-day Frequency is consistent with manufacturer recommendations and IEEE-450
(Ref. 4).

This SR verifies the design capacity of the swing and dedicated battery chargers. Regulatory Guide 1.32 (Ref. 10)
recommends that the battery charger supply is to be based on the largest combined demands of the various steady
state loads and the charging capacity to restore the battery from the design minimum charge state to the fully
charged state, irrespective of the status of the unit during these demand occurrences. The minimum required
amperes and duration ensure that these requirements can be satisfied. Each required battery charger must be
capable of supplying rated amps at the minimum established float voltage for 8 hours. The ampere requirements
are based on the output rating of the chargers. The voltage requirements are based on the charger voltage level
after a response to a loss of AC power. The time period is sufficient for the charger temperature to have stabilized
and to have been maintained for at least 2 hours.

The Surveillance Frequency is acceptable, given the unit conditions required to perform the test and the other

administra

tive 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.
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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.
capacity-and-its-ability-to-provide-a-high-rate~shert

dﬁf&ﬂﬁ%&%ﬁ%&aﬂ%ﬁh&h@he%a%m

dﬂ%y-eyelea—%ﬂsw%eﬁeﬁ—eeﬁfﬁﬁ»%he«ba&ewﬁbmw&mee%ﬁe
eriticat-period-of-the-load-duty-eyclen-addition-to-determining-its-pereentage-of rated-capacity—Initial-conditions
for-the-medified-performance-discharge-test-should-be-identical-to-these-specified-fora-service-test:
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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, each-subsystem consisting of two batteries (unless cross connected per LCO
3.8.10), the required ene-battery charger for each per 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 eperate the unit in a safe shutdown condition sarrer 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 ireperable 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 a-ftly
guatified 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 premature shutdown of refueling activities with-its-ewn-attendantrisk,

[ s g L |

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.

H-The charger is operating in the current limit mode after in excess of 2 hours that is an indication that the battery
is partially discharged and its capacity margins will be reduced. The time to return the battery to its fully charged
condition in this case is a function of the battery charger capacity, the amount of loads on the associated DC
system, the amount of the previous discharge, and the recharge characteristic of the battery. The charge time can
be extensive, and there is not adequate assurance that it can be recharged within 12 hours (Required Action A.2).

Required Action A.2 requires that the 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 ineperable 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.l

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.

Cl,C2.1,€22,C23.C24

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,
specific-gravity 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 Spesificatien 5.5.2.16 for monitoring various battery
parameters that is based on recommendations of IEEE Standard 450-2002, “IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications” (Ref. 3).

The battery cells are of flooded lead acid construction with a nominal specific gravity of 1.215. This specific gravity
corresponds to an open circuit battery voltage of approximately 120 V for a 58-cell battery (i.e., cell voltage of
2.065 Volts per cell (Vpc)). The open circuit voltage is the voltage maintained when there is no charging or
discharging. Once fully charged with its open circuit voltage = 2.065 Vpc, the battery cell will maintain its capacity
for 30 days without further charging per manufacturer’s instructions. Optimal long-term performance however, is
obtained by maintaining a float voltage of 2.20 to 2.28 Vpc. This provides adequate over-potential, which limits the
formation of lead sulfate and self-discharge. The nominal float voltage of 2.267 Vpc corresponds to a total float
voltage output of 131.5 V for a 58-cell battery.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), assume Engineered Safety Feature systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the DGs, emergency auxiliaries, and control and switching
during all MODES of operation.

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

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

b. A worst-case single failure.

Battery parameters satisfy Criterion 3 of the NRC Policy Statement.

LCO

Battery parameters must remain within acceptable limits to ensure availability of the required DC power to shut
down the reactor and maintain it in a safe condition after an anticipated operational occurrence or a postulated

DBA. Battery parameter limits are conservatively established, allowing continued DC electrical system function even
with limits not met.

Additional preventative maintenance, testing, and monitoring performed in accordance with the Licensee Controlled
Specifications 3.8.104 and 3.8.106 is conducted as specified in Administrative Controls Section Seecification
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 |s <2.07 V. A battery bank may not be degraded with one or
more degraded battery cells in-ore-ormere-batteries trai-<2-87-V-the-battery-celHs-degraded. 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 miere 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. Within-2-heurs; 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
pOSSIblhtieS the battery charger is inoperable or is operating in the current limit mode. Eene t er-A-addressed
charger-treperability: 1F The charger is operating in the current limit mode after 2 hours et 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 and-there-are-ne-celis-tess-than-2-67-¥ 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,C2,and C.3

With one or two mere batteries on i 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 Specification 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 & two Notes: Note 1 that indicates that £hey 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 Specification 5.5.2.16.b #erm-+o 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 recommendation testing, the battery(ies) may have to be
declared inoperable and the affected cells replaced.

D1

With one or two mere 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.

El

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.l

With one or more batteries with any battery parameter is 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 is
consistent-with-1EEE-456-(Ref-3)- 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 that 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 ACHSHN 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;-which-correspends-to136:5-V-at-the-battery-terminals;or2:25-¥pe. 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 in-this-range-ertess, but greater than 2.07 Vpc,
are is addressed in LCS 3.8.106 as required by Administrative Controls Section Specification 5.5.2.16. SRs3-8.62
minimur-voltage-ef 2:67-Y. 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 maintains 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.

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 1.3. H-may-consistofjusttwe
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-test: The battery terminal voltage for the modified performance discharge test must remain above the
minimum battery terminal voltage specified in the battery service test for the duration of time equal to that of the
service test.

The acceptance criteria for this Surveillance are consistent with IEEE-450 (Ref. 3) and IEEE-485 (Ref. 4). These
references recommend that the battery be replaced if its capacity is below 80% of the manufacturer rating. A
capacity of 80% shows that the battery rate of deterioration is increasing, even if there is ample capacity to meet
the load requirements. Furthermore, the battery is sized to meet the assumed duty cycle loads when the battery
design capacity reaches this 80% limit.

The Surveillance Frequency for this test is normally 60 months. If the battery shows degradation, or if the battery
has reached 85% of its expected life and capacity is <100% of the manufacturer’s rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery shows no degradation but has reached 85% of its
expected life, the Surveillance Frequency is only reduced to 24 months for batteries that have retain capacity >
.100% of the manufacturer's rating. Degradation is indicated, according to IEEE-450 (Ref. 3), when the battery
capacity drops by more than 10% relative to its capacity on the previous performance test or when it is > 10%
below the manufacturer's rating. These frequencies are consistent with the recommendations in IEEE-450 (Ref. 3).

REFERENCES

1. UFSAR, Chapter 6.
2. UFSAR, Chapter 15.
3 IEEE-450-2002.

4. IEEE-485-1997.
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B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.9 Distribution Systems — Operating

BASES

BACKGROUND

The onsite Class 1E AC, DC, and AC vital bus electrical power distribution systems are divided by train into
redundant and independent AC, DC, and AC vital bus electrical power distribution subsystems.

The AC primary electrical power distribution system consists of two 4.16 kV Engineered Safety Feature (ESF) buses,
each having at least one separate and independent offsite source of power as well as a dedicated onsite diesel
generator (DG) source. Each 4.16 kV ESF bus is normally connected to a preferred offsite source. After a loss of
the preferred offsite power source to a 4.16 kV ESF bus, a transfer to the alternate offsite source is accomplished
by utilizing a time delayed bus undervoltage relay. If all offsite sources are unavailable, the onsite emergency DG
supplies power to the 4.16 kV ESF bus. Control power for the 4.16 kV breakers is supplied from the Class 1E
batteries. Additional description of this system may be found in the Bases for LCO 3.8.1, "AC Sources—Operating,"
and the Bases for LCO 3.8.4, "DC Sources—Operating."

The 120 VAC vital buses are arranged into four channels and each channel is normally powered from its own
channel inverter. The alternate power supply for the vital buses are Class 1E constant voltage source transformers
powered from one of the trains in the same load group (one transformer per load group), and its use is governed

by LCO 3.8.7, "Inverters — Operating." Each constant voltage source transformer is powered from a Class 1E AC
bus.

There are four independent 125 VDC electrical power distribution subsystems (two for each Train A and B).
Background detail for the DC System is found in the Bases for LCO 3.8.4, "DC Sources — Operating” and the bases
for LCO 3.8.6, "Battery Parameters.

The Class 1E AC electrical power distribution system for each train and the list of all required distribution buses are
presented in Table B 3.8.9-1.
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Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution Systems

Page 29 of 34

TYPE VOLTAGE TRAIN A TRAIN B
AC 4160 V ESF Bus A04 ESF Bus A06
safety
buses 480 V Load Center BO4 Load Center B06
SUBSYSTEM A SUBSYSTEM C SUBSYSTEM B SUBSYSTEM D
DC buses 125V Bus D1 from Bus D3 from Bus D2 from Bus D4 from
battery BOO7 and : battery BO09 and : battery BOO8 and : battery B0O10 and
required battery required battery required battery required battery
charger charger charger charger
CHANNEL A CHANNEL C CHANNEL B CHANNEL D
ACvital = 1y Bus YO1 from Bus Y03 from Bus Y02 from Bus Y04 from
buses inverter Y001 inverter Y003 inverter Y002 inverter Y004
connected to bus : connected to bus : connected to bus : connected to bus
D1 D3 D2 D4
NOTES:

(1) 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 B0O07, B0O09, BO08 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

A1, A2.1,A22 A23 A24 andA.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, appropricte 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 acccunt 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 Requirements LCO & LCS| 450-2002 450-2002 450-2002 450-2002
(Recommended Practice for Battery | References| Sect5.2.1 | Sect5.2.2 Sect 5.2.3 Sect 6.1, 6.2,
Maintenance, Testing & Replacement) Items a thru k| ltems a, b, c |ltems a, b, ¢, d| 6.3, and 6.4
Monthly Quatrterly Yearly 1to5 Yrs
Description of Parameter Surveillances] (31 days) (92 days) (12 months) |(12 to 60 months)
. SR 3.8.4.1 '
Float voltage measured at battery terminals SR 3.8.104.1 a)
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)
SR 3.8.6.3
Electrolyte level of all cells SR 3.8.106.3 d
Cracks in cells olr evidence of electrolyte SR 3.8.106.1 e)
eakage
Any evidence of corrosion at terminals, SR 3.8.106.1 | )
connectors, racks, or cabinets SR 3.8.106.2
Ambient temperature and ventilation None* g)
Pilot cell voltage bt
SR 3.8.106.4
and h)
electrolyte temperature S 004
e SR 3.8.106.5 |
Battery float charg_mg current or pilot cell SR 3.8.6.1 i)
specific gravity
Unintentional battery grounds None* - J)
All battery monitoring systems are operational, NA K
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
Electrolyte temperature of 10% or more of the
batlery cills SR 3.8.106.7 c)
I . SR 3.8.106.8
Specific gravity and temperature of each cell. SR3.8.106.7 ’ a)
Cell condition. (See Annex E)
This involves a detailed visual inspection of | SR 3.8.106.8 | b
each cell in contrast to the monthly inspection )
in IEEE Section 5.2.1.
Cell to cell and terminal connection resistance. :
(See Annex F) SR 3.8.106.10 c)
Structural integrity of the battery rack and/or
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 60 mos, 24 mos or|
**(See Notes below) SHI8e6 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)

Proposed Train A DC System Reconfiguration
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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 (LCO) 3.8.4,
Condition B, please describe how you get to Required Actions E1 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 actlon C1 or C2is 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 3.3.5 (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 out 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.1 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 T$ 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
paraliel 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 i'equired 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, which 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 neec! 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 verity electrolyte
level is above the top of the plates.



