SOUTHERN CALIFORNIA Brian Katz
® o .
E D I S O N Vice President

An EDISON INTERNATIONAL® Company

November 30, 2007

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

References: See Enclosure 1
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 the San Onofre
Nuclear Generating Station (SONGS), Units 2 and 3, respectively, 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,” 3.8.9, “Distribution Systems — Operating,” and 3.8.10, “Distribution Systems
— Shutdown.” This change will also add a new Battery Monitoring and Maintenance
Program, TS Section 5.5.2.17. This revised amendment request completely
supersedes our submittal of March 30, 2007, and incorporates the information provided
in Reference 1.

The proposed TS changes will provide operational flexibility supported by DC electrical
subsystem design upgrades that are in progress. These upgrades will provide
increased capacity batteries, additional battery chargers, and the means to cross-
connect DC subsystems while meeting all design battery loading requirements. With
these modifications in place, it will be feasible to perform routine surveillances as well
as battery replacements online.

As discussed in Reference 5, this license amendment request to permit an extended
Completion Time when batteries are cross-tied is a pilot application of Regulatory Guide
1.200 For Trial Use, “Assessment Results for Risk-Informed Activities,” and the
associated draft Standard Review Plan, Chapter 19.1, “Determining the Technical
Adequacy of Probabilistic Risk Assessment Results for Risk-Informed Activities.” As
also discussed in Reference 5, the NRC has indicated this review of pilot applications is
eligible for a waiver of review fees.
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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.” Specific engineering
evaluations and concurrence from the battery manufacturer have been used to justify
the proposed changes where appropriate.

Also, the proposed change will revise terminology of trains, channels, systems, and
subsystems to make the licenses for SONGS Units 2 and 3 consistent with industry
convention.

The SONGS DC electrical system is a 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 with four battery subsystems will be maintained with an allowance to
temporarily operate with three batteries supporting the four power subsystems to enable
routine testing as well as scheduled or emergent maintenance with the Unit in Modes
1-4.

The Probabilistic Risk Assessment provided in Attachment | to Enclosure 3 has not
changed from the last full submittal [Reference 3] which incorporated the responses to
the NRC Request for Information [Reference 4]. There were no changes to Attachment
| due to the most recent Request for Additional Information [Reference 2].

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.

SCE requests the approval of the proposed amendments within one year. Once
approved, the amendments shall be implemented within 120 days. Please note the
battery upgrade project will not necessarily be completed prior to implementation of the
amendment.

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

Sincerely,

Bpeon TG
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Enclosures:

1. References
2. Notarized Affidavits
3. Licensee’s Evaluation

Attachments

Existing Technical Specifications pages, Unit 2
Existing Technical Specifications pages, Unit 3
Proposed Technical Specifications pages, Underline and Strikeout, Unit 2
Proposed Technical Specifications pages, Underline and Strikeout, Unit 3
Proposed Technical Specifications pages, Unit 2
Proposed Technical Specifications pages, Unit 3

Proposed Bases pages, Unit 2 (for information only and

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

Information only and representative for Unit 3)
Summary of Regulatory Commitments

Probabilistic Risk Assessment (PRA) Evaluation
Responses to Request for Additional Information dated August 10,
2007, annotated with location of responses in Enclosure 3

«c~I © OTMMUOwWX

cc: E. Collins, Jr., Regional Administrator, NRC Region IV

C. Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 & 3
Kalyanam, NRC Project Manager, San Onofre Units 2 and 3
Y

E.
C.
N.
S. Y. Hsu, Department of Public Health, Radiologic Health Branch



ENCLOSURE 1
REFERENCES



. August 10, 2007, letter from A. E. Scherer (SCE) to Document Control Desk (NRC),
Subject: Response to Request for Additional Information on the Proposed
Amendment Regarding Revision to DC Sources — TSTF-360, San Onofre Nuclear
Generating Station, Units 2 and 3

. May 3, 2007 letter from N. Kalyanam (NRC) to R. M Rosenblum (SCE), Subject:
San Onofre Nuclear Generating Station, Units 2 and 3 Request for Additional
Information on the Proposed Amendment Regarding Revision to DC Sources -
TSTF-360 (TAC NOS. MD5140 and MD5141)

. March 30, 2007 letter from B. Katz (SCE) to Document Control Desk (NRC),
Subject: Docket Nos. 50-361 and 50-362, Proposed Change Number (PCN) 548,
Revision 2, Battery and DC Sources Upgrades and Cross-Tie, San Onofre Nuclear
Generating Station, Units 2 and 3

. June 19, 2006 letter from A. E. Scherer (SCE) to Document Control Desk (NRC),
Subject: Response to NRC Request for Information, Proposed Change Number
(PCN)-548, Battery and DC Sources Upgrades and Cross-Tie, San Onofre Nuclear
Generating Station, Units 2 and 3

. 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
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA )
EDISON COMPANY, ET AL. fora Class 103 ) Docket No. 50-361
License to Acquire, Possess, and Use )
a Utilization Facility as Part of ) Amendment Application
Unit No. 2 of the San Onofre Nuclear ) No. 229, Revision 3

)

Generating Station

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 10CFR50.90, hereby
submit Amendment Application No. 229, Revision 3. This amendment application
consists of Proposed Change No. 548, Revision 3, to Facility Operating License No.
NPF-10. Proposed Change No. 548, Revision 3, 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,” 3.8.9, “Distribution Systems — Operating,” and 3.8.10, “Distribution Systems
— Shutdown.” This change will also add a new Battery Monitoring and Maintenance
Program, TS Section 5.5.2.17. This change will extend the Completion Time for an
inoperable subsystem battery by allowing manual cross-connect of distribution
subsystems, include improvements included in Revision 1 to Technical Specification
Task Force (TSTF) — 360, and make editorial modifications more consistent with
industry use.

State of California
County of San Diego

Porcon o>

Brian Katz, Vice Presiden?

Subscribed and sworn to (eraffirmed) before me this _ 30H4 day of

o vem bex - 2001

personally known to me i i i to be the
person who appeared before me.

Signature @MWL 974 / j&/\f@ég

Notary Public

DAWN A. FARRELL
)  Commission # 1623105 _
] Notary Pubiic - Califomia £
L $an Diego County i
<B25>" My Comm. Expires Nov 20, 2009




UNITED STATES OF AMERICA

NUCLEAR REGULATORY 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 3

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 3. This amendment application
consists of Proposed Change No. 548, Revision 3, to Facility Operating License No.
NPF-15. Proposed Change No. 548, Revision 3, 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,” 3.8.9, “Distribution Systems — Operating,” and 3.8.10, “Distribution Systems
— Shutdown.” This change will also add a new Battery Monitoring and Maintenance
Program, TS Section 5.5.2.17. This change will extend the Completion Time for an
inoperable subsystem battery by allowing manual cross-connect of distribution
subsystems, include improvements included in Revision 1 to Technical Specification
Task Force (TSTF) — 360, and make editorial modifications more consistent with
industry use.

State of California
County of San Diego

won NPT

Brian Katz, Vice Presidem

Subscribed and sworn to {feraffirmed) before me this 201h, day of

November | 2007
personally known to me ofproved-to-me-on-the-basis-of-satisfactory-evidence-to be the

person who appeared before me.

, W W "TAN  Commission # 1623105
Signature . Sa 4fa)] Notary Public - California

- San Diego County [
Notary Public <CBE> My Comm. Expires Nov 20,
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LICENSEE’S EVALUATION
PCN 548, Rev. 3

Battery and DC Sources Upgrades and Cross-Tie



LICENSEE’S EVALUATION
PCN 548, Rev. 3
Battery and DC Sources Upgrades and Cross-Tie

SUBJECT: Proposed Change No. 548, Rev. 3, 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,” 3.8.9,
“Distribution Systems — Operating,” and 3.8.10, “Distribution
Systems — Shutdown,” and to add new Battery Monitoring and
Maintenance Program, TS Section 5.5.2.17.

INTRODUCTION

PROPOSED CHANGE

BACKGROUND

EVALUATION

REGULATORY SAFETY ANALYSIS

5.1 NO SIGNIFICANT HAZARDS CONSIDERATION

5.2 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA

6. ENVIRONMENTAL CONSIDERATION

7. REFERENCES

ATTACHMENTS

Existing Technical Specifications pages, Unit 2

Existing Technical Specifications pages, Unit 3

Proposed Technical Specifications pages, Underline and Strikeout,
Unit 2

Proposed Technical Specifications pages, Underline and Strikeout,
Unit 3

Proposed Technical Specifications pages, Unit 2

Proposed Technical Specifications pages, Unit 3

Proposed Bases pages, Unit 2

(for information only and representative for Unit 3)

Proposed Licensee Controlled Specification pages, Unit 2

(for information only and representative for Unit 3)

Summary of Regulatory Commitments

Probabilistic Risk Assessment (PRA) Evaluation

Responses to Request for Additional Information dated August 10,
2007, annotated with location of responses in Enclosure 3
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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 improvements to the various electrical
specifications reflected in Technical Specification Task Force (TSTF) — 360,
Revision 1, “DC Electrical Rewrite” [Ref. 7.1] and upgrade of the battery
maintenance practices to conform to industry standard IEEE 450-2002. 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. Specific engineering evaluations
and concurrence from the battery manufacturer have been used to justify the
proposed changes where appropriate.

To allow operational flexibility associated with these design upgrades, the
proposed change is to amend the Operating Licenses and revise Technical
Specification (TS) 3.8.4, “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 SONGS DC electrical system is a 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 battery subsystems will be maintained with an allowance to temporarily
operate with three batteries supporting the four power subsystems to enable
routine testing as well as scheduled or emergent maintenance with the Unit in
Modes 1-4.
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PROPOSED CHANGE

Southern California Edison (SCE) is requesting a change to the SONGS 2 and 3
Technical Specifications. The proposed changes provide DC System operability
enhancements to allow battery testing, maintenance, and battery replacement
activities online. Additionally, the proposed changes would adopt Technical
Specification Task Force (TSTF) Standard Technical Specification (STS) Change
Traveler 360 (TSTF-360), Revision 1, “DC Electrical Rewrite.” The proposed
changes would revise Technical Specification (TS) 3.8.1, “AC Sources -
Operating,” TS 3.8.4, “DC Sources - Operating,” TS 3.8.5, “DC Sources -
Shutdown,” TS 3.8.6, “Battery Cell Parameters,” TS 3.8.7, “Inverters - Operating,
TS 3.8.9, “Distribution Systems - Operating,” and TS 3.8.10, “Distribution Systems
— Shutdown.” The proposed change will also add new TS Section 5.5.2.17,
“Battery Monitoring and Maintenance Program” and new Licensee Controlled
Specifications (LCS) 3.8.104, 3.8.105, and 3.8.106.

The following provides the description of changes. (Strikeout shows deletion of
existing text and underline shows addition of new text.)

Table of Contents

The title of TS 3.8.6 is revised from “Battery Cell Parameters” to “Battery
Parameters.”

TS 3.8.1

SR 3.8.1.1 The words in the NOTES “Buses 3A04 and 3D1 are” and “Buses
3A06 and 3D2 are” are simplified to “Bus 3A04 is” and “Bus 3A06 is,”
respectively (example for the Unit 2 TS).

TS 3.8.4

A. Revise LCO, Modify and Relocate TS 3.8.4 Conditions and Required
Actions

A.1. LCO 3.8.4 is revised from “The Train A; Train B, Train C, and Train D DC
electrical power subsystems shall be OPERABLE” to “The Train A and Train B
DC electrical power subsystems shall be OPERABLE.”

A.2. New Condition A is existing Condition C relabeled and modified:

“One or two required battery charger(s) erassociated-control-equipmentor
cabling on one train inoperable.”
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This Condition is modified by a new NOTE: Only applicable to 1800 amp-hour

rated batterie

S.

Condition A includes the following Required Actions and Completion Times (CTs)
(the existing Required Action C.1 and its CT are deleted):

A.1  Restore battery terminal voltage to greater than or equal to the
minimum established float voltage.
CT: 2 hours
AND
A.2  Verify battery float current < 1.50 amps.
CT: Once per 12 hours
AND
A.3.1 Restore required battery charger(s) to OPERABLE status.
CT: 72 hours
OR
A.3.2.1  Provide ability to power the spare battery charger from a diesel-
backed source.
CT: 72 hours
AND

A.3.2.2 Restore required battery charger(s) to OPERABLE status.

A.3. New Co

CT: 7 days

ndition B is added:

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

This Condition is modified by a NOTE: Only applicable to 1260 amp-hour rated

batteries.

Condition B includes the following Required Actions and Completion Times

(CTs):

B.1

>
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3.2.1

Restore battery terminal voltage to greater than or equal to the
minimum established float voltage.
CT: 2 hours

Verify battery float current < 0.75 amp.
CT: Once per 12 hours

Restore required battery charger(s) to OPERABLE status.
CT: 72 hours

Provide ability to power the spare battery charger from a diesel-
backed source.
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CT: 72 hours
AND

B.3.2.2 Restore required battery charger(s) to OPERABLE status.
CT: 7 days

A.4. New Condition C is existing Condition D relabeled and modified:

“Required Action and associated Completion Time of Condition G A or B not
met.”

A.5. New Condition D is existing Condition A relabeled and modified:

“One DC electrical power subsystem battery-orasseciated-control-equipment-or

cabling inoperable for reasons other than Condition A or B.”

Condition D includes the following Required Actions and Completion Times
(CTs):

D.1  Restore DC electrical power subsystem to OPERABLE status.
CT: 2 hours

D.2  Cross connect with same train DC subsystem (1800 amp-hour
rated battery required).
CT: 2 hours

A.6. New Condition E is added:
“DC Subsystem Buses cross connected (1800 amp-hour rated battery required).”
Condition E includes the following Required Action and Completion Time (CT):
E.1  Restore DC Subsystem Buses to non-cross-connected
configuration.

CT: 21 days

The CT is modified by a NOTE: Completion Time is 30 days when cross
connected to upgrade to 1800 amp-hour rated batteries.

A.7. New Condition F is existing Condition B relabeled and modified:

“Required Action and Associated Completion Time of Condition D or E not met.”

Existing Required Actions B.1 and B.2 are relabeled to F.1 and F.2.
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B. Modify and Relocate TS 3.8.4 Surveillance Requirements (SRs)
B.1. Existing SR 3.8.4.1 is modified:

“Verity battery terminal voltage is greater than or equal to the minimum

established float voltage 2428-\-en-floatcharge.”

B.2. Requirements of existing SRs 3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 are
removed and relocated to the LCS.

B.3. Existing SR 3.8.4.6 is modified and renumbered to SR 3.8.4.2:

“Verify each battery charger supplies > rated 308 amps at = the minimum
established float voltage 429-V for > 8 +2-hours.”

The NOTE is deleted:

~codi | kon f I I I sy this SR,

B.4. Existing SR 3.8.4.7 is modified and renumbered to SR 3.8.4.3:

“Verify battery capacity of the 1260 amp-hour rated battery 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.”

NOTE 1 is modified: The battery performance discharge test in SR 3.8.4.8 6.7
may be performed in lieu of SR 3.8.4.73 once per 48 months for batteries rated
at 1260 amp-hours.

NOTES 2 and 3 are deleted:
: ) i b b ) b . .
B.5. New SR 3.8.4.4 is added:

“Verify capacity of the 1800 amp-hour rated battery 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.”

Frequency: 30 months

This SR is modified by a NOTE: The modified performance discharge test in SR
3.8.6.7 may be performed in lieu of SR 3.8.4.4 for batteries rated at 1800 amp-
hours.

B.6. Existing SR 3.8.4.8 is modified and relocated to new SR 3.8.6.7. See TS
3.8.6, Item C.7, for discussion.
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TS 3.8.5

A. Revise LCO, Modify and Relocate TS 3.8.5 Conditions and Required
Actions

A.1. LCO 3.8.5 is revised by adding “The” at the beginning of the existing
statement.

A.2. New Condition A is existing Condition B relabeled and modified. For
details, see TS 3.8.4, new Condition A.

A.3. New Condition B is added. For details, see TS 3.8.4, new Condition B.
A.4. Existing Condition C is modified:
“Required Action and associated Completion Time of Condition A or B not met.”

A.5. New Condition D is existing Condition A relabeled and modified:

“One or more required battery-or-associated-control-equipment-orecabling DC

electrical power subsystem(s) inoperable for reasons other than Condition A or
E-H

A.6 A new NOTE is added under ACTIONS:
“LCO 3.0.3 is not applicable.”
B. Modify and Relocate TS 3.8.5 Surveillance Requirement

SR 3.8.5.1 is modified to reflect changes previously described in TS 3.8.4, DC
Sources — Operating:

“For DC sources required to be OPERABLE, the following SRs are applicable:
SR 3.8.4.1, SR-3:84-2; SR-3.84.3; SR-3.-844, SR3.84-5, SR 3.8.4.26, SR
3.8.4.37, SBR3.84-8;,and SR 3.8.4.4.

The NOTE is modified: The following SRs are not required to be performed: SR
3.8.4.26, and-SR 3.8.4.3%, and SR 3.8.4.4 and- SR-3.8.4.8.

TS 3.8.6

A. Replace Battery Specific Gravity Monitoring with Float Current
Monitoring for State-of-Charge (OPERABILITY) Determination
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The specific gravity limits of existing Table 3.8.6-1 and the associated footnotes
are being deleted. (Table 3.8.6-1 is being deleted.) Currently, verification of
battery cell specific gravity is required by existing SR 3.8.6.1 and SR 3.8.6.2.
SCE proposes replacing the requirements to measure specific gravity with
requirements to monitor float current to determine state-of-charge.

B. Revise LCO, Modify and Relocate TS 3.8.6 Conditions and Required
Actions

B.1. The title of TS 3.8.6 is revised from “Battery Cell Parameters” to “Battery
Parameters.” A corresponding change to the TS Table of Contents is made to be
consistent with the revised TS 3.8.6 title.

B.2. LCO 3.8.6 is revised 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 “Battery parameters for the Train A and Train B batteries shall
be within limits.”

B.3. Existing Table 3.8.6-1, Battery Surveillance Requirements, is deleted in its
entirety while its requirements are included in new SRs in the TSs and LCS.

B.4. New Condition A is added:

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

New Condition A includes the following new Required Actions and Completion
Times (CTs):

A.1 Perform SR 3.8.4.1.
CT: 2 hours

AND

A.2.1 Perform SR 3.8.6.1.
CT: 2 hours
OR

A.2.2 Perform SR 3.8.6.2.
CT: 2 hours

AND

A3 Restore affected cell voltage > 2.07 V.
CT: 24 hours

B.5. New Condition B is added (existing Condition B is modified and relabeled
as Condition G):
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“One or two batteries on one train with float current > 1.50 amps.”

This Condition is modified by a NOTE: Only applicable to 1800 amp-hour rated
batteries.

Condition B includes the following Required Actions and Completion Times
(CTs):

B.1 Perform SR 3.8.4.1.

CT: 2 hours

AND

B.2 Restore battery float current to < 1.50 amps.
CT: 12 hours

B.6. New Condition C is added:
“One or two batteries on one train with float current > 0.75 amp.”

This Condition is modified by a NOTE: Only applicable to 1260 amp-hour rated
batteries.

Condition C includes the following Required Actions and Completion Times
(CTs):

CA1 Perform SR 3.8.4.1.

CT: 2 hours

AND

C.2 Restore battery float current to < 0.75 amp.
CT: 12 hours

B.7. New Condition D is added:

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

Condition D includes the following Required Actions and Completion Times
(CTs):

D.1  Restore electrolyte level to above the top of the plates.
CT: 8 hours
AND
D.2 Verify no evidence of leakage.
CT: 12 hours
AND
D.3 Restore electrolyte level to greater than or equal to minimum
established design limits.
CT: 31 days
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The Required Actions are modified by two NOTES: 1) Required Actions D.1 and
D.2 are only applicable if electrolyte level is below the top of the plates, and

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

B.8. New Condition E is added:

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

Condition E includes the following Required Action and Completion Time (CT):
E.1. Restore battery pilot cell temperature to greater than or equal to
minimum established design limits.
CT: 12 hours
B.9. New Condition F is added:

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

Condition F includes the following Required Action and Completion Time (CT):

F.1  Restore battery parameters for batteries in one train to within limits.
CT: 2 hours

B.10. New Condition G is existing Condition B modified and relabeled:

“Required Action and associated Completion Time of Condition A, B, D, E, or F
_not met.

OR

One or two mere-batteries on one train with one or more battery cells with float

voltage < 2.07 V and float current > 1.50 amps with-average-electrolyte

temperature-of-the representative-cells < 80°F

This Condition is modified by a new NOTE: Only applicable to 1800 amp-hour
rated batteries.

B.11. New Condition H is added:
“Required Action and associated Completion Time of Condition A, C, D, E, or F

not met.
OR
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One or two batteries on one train with one or more battery cells with float voltage
< 2.07 V and float current > 0.75 amp.”

This Condition is modified by a NOTE: Only applicable to 1260 amp-hour rated
batteries.

Condition H includes the following Required Action and Completion Time (CT):

H.1 Declare associated battery inoperable.
CT: Immediately

C. Modify and Relocate TS 3.8.6 Surveillance Requirements
C.1. New SR 3.8.6.1 is added (existing SR 3.8.6.1 is deleted):

The existing SR 2.8.6.1 “Verify battery cell parameters meet Table 3.8.6-1
Category A limits” and Table 3.8.6-1 are deleted and replaced with the following:

“Verify each battery float current is < 1.50 amps for batteries rated at 1800 amp-
hours.
Frequency: 7 days

This new SR is modified by a NOTE: Not required to be met when battery
terminal voltage is less than the minimum established float voltage of SR 3.8.4.1.

C.2. New SR 3.8.6.2 is added (existing SR 3.8.6.2 is deleted):

The existing SR 2.8.6.2 “Verify battery cell parameters meet Table 3.8.6-1
Category B limits” and Table 3.8.6-1 are deleted and replaced with the following:

“Verify each battery float current is < 1.50 amps for batteries rated at 1800 amp-

This new SR is modified by a NOTE: Not required to be met when battery
terminal voltage is less than the minimum established float voltage of SR 3.8.4.1.

C.3. New SR 3.8.6.3 is added:

“Verify each battery pilot cell voltage is > 2.07 V.”
Frequency: 31 days

C.4. New SR 3.8.6.4 is added:
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“Verify each battery connected cell electrolyte level is greater than or equal to
minimum established design limits.”
Frequency: 31 days

C.5. Existing SR 3.8.6.3 is modified and renumbered to SR 3.8.6.5:
“Verify each battery pilot cell average-electrolyte temperature is greater than or

equal to minimum established design limits efrepresentative-cells-is>602F.”
Frequency: 31 days (revised from 92 days)

C.6. New SR 3.8.6.6 is added:

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

C.7. New SR 3.8.6.7 is éxisting SR 3.8.4.8 modified, renumbered, and relocated:

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

NOTES 1 and 2 are deleted:

The Frequency is modified:

60 months

AND

12 months ----NOTE----Only-applicable 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

TS 3.8.7

LCO 3.8.7 is revised from “The required Train A, Train B, Train C, and Train D
inverters shall be OPERABLE” to “The required Channel A, B, C, and D AC
inverters shall be OPERABLE.”

TS 3.8.9

LCO 3.8.9 is revised 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

Page 12 of 57



shall be OPERABLE” to “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.”

Condition A, Required Action A.1, and SR 3.8.9.1 are revised to change
“electrical power distribution subsystem” to “electrical power distribution system.”
Required Action B.1 is revised as follows: “Restore AC vital bus subsystem-to
OPERABLE status.”

TS 3.8.10

LCO 3.8.10 is revised to change “electrical power distribution subsystems” to
“electrical power distribution systems.”

Condition A, Required Actions A.2.4, and SR 3.8.10.1 are revised to change
“electrical power distribution subsystem” to “electrical power distribution system.”

Required Action A.2.5 is revised to change “shutdown cooling subsystem(s)” to
“shutdown cooling system(s).”

Section 5.5 Procedures, Programs, and Manuals

SCE proposes adding new Battery Monitoring and Maintenance Program, TS
Section 5.5.2.17. New TS Section 5.5.2.17 will state:

“This Program provides for battery restoration and maintenance, which includes
the following:

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

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

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

TS 3.8.4 requires the Train A and Train B DC electrical power subsystems to be
operable. The 125 VDC 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 125 VDC battery, a battery charger for the battery,
inverter, and miscellaneous connected loads. During normal operation, the 125
VDC load is powered from battery chargers that also maintain the batteries in a
fully charged condition. In case of loss of AC power to a battery charger, the DC
load is automatically powered from the associated battery.

The current DC system configuration has two independent and redundant trains;
each train consists of two subsystems, each with a battery and battery charger
power source. Subsystems A and C support Train A and Subsystems B and D
support Train B. Subsystem C also provides control power for the Turbine
Driven Auxiliary Feedwater Pump P140. Provisions in the existing design allow
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-hour 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 Sketches 1 and 2 in this section. 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 1E battery bank for
separation and isolation. SCE has installed a new Class 1E 1800 amp-hour
rated spare battery bank (BOOX) so that replacements of the existing batteries
(e.g., at end of battery service life) can also be performed online. When BOOX is
no longer needed, it will be removed from the plant.

Condition A of TS 3.8.4 currently requires that one inoperable battery or

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

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

SR 3.8.4.7 currently requires a service test to be performed on a battery every 24
months to verify capability to meet the load profile (battery duty cycle) of the most
limiting Design Basis Accident (DBA). The discharge rate and test length
correspond to the design duty cycle requirements. There is a NOTE to this SR
that allows substitution of the battery performance discharge test (SR 3.8.4.8) in
lieu of the service test every 48 months to allow not having to perform both a

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

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’s 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.
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Proposed Train A DC System Reconfiguration
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Sketch 1

Proposed Train B DC System Reconfiguration
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EVALUATION

The following discussion provides the engineering evaluation of the proposed
changes as described in Section 2. (Strikeout shows deletion of existing text and
underline shows addition of new text.)

Table of Contents

The title of TS 3.8.6 is revised from “Battery Cell Parameters” to “Battery
Parameters.” This is an administrative change.

TS 3.8.1

SR 3.8.1.1 The words in the NOTES “Buses 3A04 and 3D1 are” and “Buses
- 3A06 and 3D2 are” are simplified to “Bus 3A04 is” and “Bus 3A06 is,”
respectively (example for the Unit 2 TS).

These are administrative changes because they are a San Onofre specific
clarification of which buses are required. Specification of the preferred DC
subsystem is not required.

1S 3.8.4

A. Revise LCO, Modify and Relocate TS 3.8.4 Conditions and Required
Actions

A.1. LCO 3.8.4 is revised from “The Train A, Train B, Train C, and Train D DC
electrical power subsystems shall be OPERABLE” to “The Train A and Train B
DC electrical power subsystems shall be OPERABLE.” The SONGS-specific
design terminology is more accurately reflected by presenting Train A and B,
each with two subsystems, rather than as Trains A, B, C, and D. This is an
administrative change.

A.2. New Condition A is existing Condition C relabeled and modified:

“One or two required battery charger(s) er-assosiated-control-equipment-or
cabling on one train inoperable.”

This Condition is modified by a new NOTE: Only applicable to 1800 amp-hour
rated batteries.

Relabeling existing Condition C to create new Condition A makes the Condition
more consistent with the Standard Technical Specifications (STS). The
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Condition is modified to read “one or two” required battery charger(s) from “one”
required battery charger. Each SONGS DC Train consists of two subsystems.
Each subsystem has a full capacity dedicated battery charger. The Required
Actions are conservative as the actions are taken even if “one” required charger
becomes inoperable. “On one train” is added to clarify that the Condition applies
to each train separately. The modified condition deletes “or associated control
equipment or cabling” as these are included in the definition of OPERABILITY.

Condition A includes the following Required Actions and Completion Times (CTs)
(the existing Required Action C.1 and its CT are deleted):

A.1  Restore battery terminal voltage to greater than or equal to the
minimum established float voltage.
CT: 2 hours

nE
N
o

Verify battery float current < 1.50 amps.
CT: Once per 12 hours

>
Z
O

>
w

Restore required battery charger(s) to OPERABLE status.
CT: 72 hours

O
D

>
w
o
—

Provide ability to power the spare battery charger from a diesel-
backed source.

CT: 72 hours

AND

A.3.2.2 Restore required battery charger(s) to OPERABLE status.

CT: 7 days

Existing Table 3.8.6-1, Battery Surveillance Requirements, is deleted in its
entirety while its requirements are included in new SRs in the TSs and LCS. The
Category A and B values of TS Table 3.8.6-1 represent appropriate monitoring
levels and preventive maintenance levels for long-term battery quality and
extended battery life. The LCO category presented in 10 CFR 50.36 states that
LCOs are “the lowest functional capability or performance levels of equipment
required for safe operation of the facility.” As such, the Category A and B values
for cell voltage and electrolyte level do not reflect the 10 CFR 50.36 criteria for
LCOs. Therefore, it is proposed that these values and the Required Actions
associated with restoration be relocated to a licensee-controlled program. For
more discussion, see TS 3.8.6.

Proposed Required Actions A.1 and A.2 address verification of the minimum
established float voltage and battery float current. The battery charger, in addition
to maintaining battery operability, provides DC control power to AC circuit
breakers and thus supports the recovery of AC power following events such as
loss of offsite power or station blackout (SBO).
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Required Action A.1 would provide assurance that a battery discharge is
terminated by requiring that the battery terminal voltage be restored to greater
than or equal to the minimum established float voltage (129.0 V for a 58-cell
battery) in 2 hours. This time period provides an allowance for returning an
inoperable charger to operable status or for reestablishing an alternate means of
restoring battery terminal voltage to greater than or equal to the minimum
established float voltage. This provides assurance that the battery will be
restored to its fully charged condition from any discharge that might have
occurred due to the battery charger being inoperable. At the end of the 2 hours,
a terminal voltage of at least the minimum established float voltage provides
indication that the battery is on the exponential charging current portion of its
recharging cycle.

The required battery charger(s) (i.e., the existing dedicated battery chargers and
the new swing battery chargers associated with the Train A and B 125 VDC
system) are fully qualified chargers that are powered from a diesel-backed Class
1E distribution system and are fully capable of supporting system design
requirements. These 100 percent capacity battery chargers are the preferred
means for supporting the Train A and B 125 VDC systems.

Required Action A.2 would require the battery float current be verified to be less
than or equal to 1.50 amps for 1800 amp-hour rated batteries once per 12 hours.
This provides an indication that if the battery has been discharged as the result of
an inoperable battery charger, it has now been fully charged. [f at the expiration
of the 12-hour period, the battery float current is not less than or equal to 1.50
amps, there may be additional problems and the battery must be declared
inoperable. This verification provides assurance that the battery has sufficient
capacity to perform its safety function. Given that the DC bus remains energized,
the battery discharge is terminated based on restoration of the battery terminal
voltage (Required Action A.1) and the battery is fully recharged based upon
battery float current (Required Action A.2), there is reasonable basis for the
restoration time for an inoperable battery charger of 72 hours (Required Action
A.3.1).

Required Action A.3.1 is a new requirement. Existing TS 3.8.4 does not include
a specific TS requirement for restoring the required battery charger(s) to
OPERABLE status. Required Action A.3.1 will restore required battery
charger(s) to OPERABLE status within a CT of 72 hours. If the “required” battery
charger is inoperable, a spare battery charger will be used to restore the
associated 125 VDC battery terminal voltage within 2 hours. The 100 percent
capacity spare battery charger, which is identical to the dedicated Class 1E
charger, is normally powered from a non-1E source and requires a 72-hour CT
for restoration of the “required” battery charger.

Required Actions A.3.2.1 and A.3.2.2 allow this completion time of 72 hours to be
extended to 7 days if the ability to power the spare battery charger from a diesel-
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backed source has been established within the 72-hour Completion Time. All
preparations to be able to power the spare battery charger must be complete
prior to 72 hours. The purpose of this provision is to connect the spare battery
charger to a diesel-backed source in less than or equal to 4 hours if non-1E
power is lost.

Adding a proposed completion time for an aligned spare battery charger that
requires plant shutdown where one does not currently exist is a positive risk
improvement. Currently, an alignment where the spare battery charger maintains
the battery's cell parameters within acceptable limits is permitted indefinitely.
Qualitatively, with the proposed CT, the risk improves because the spare battery
charger must be capable of being powered from a diesel-backed source beyond
72 hours up to 7 days. Plant management awareness also increases since the
normal plant battery charger alignment must be restored in the proposed CT to
avoid shutting down the unit. These are positive risk improvement contributors.
Other than the risk of shutting down the unit, there are no other identified
negative risk contributors. Therefore, the overall risk impact is neutral. As such,
this qualitative assessment is considered sufficient, and a quantitative risk
evaluation has not been performed. -

A.3. New Condition B is added:
“One or two required battery charger(s) on one train inoperable.”

This Condition is modified by a NOTE: Only applicable to 1260 amp-hour rated
batteries. '

Condition B includes the following Required Actions and Completion Times
(CTs):

B.1  Restore battery terminal voltage to greater than or equal to the
minimum established float voltage.
CT: 2 hours

.wlnz>
N
o

Verify battery float current < 0.75 amp.
CT: Once per 12 hours

>
Z
O

W
w

Restore required battery charger(s) to OPERABLE status.
CT: 72 hours

O
D

@
o
A
—

Provide ability to power the spare battery charger from a diesel-
backed source.

CT: 72 hours

AND |

B.3.2.2 Restore required battery charger(s) to OPERABLE status.

CT: 7 days
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Condition B is the same as Condition A but is applicable to 1260 amp-hour rated
batteries (float current < 0.75 amp).

A.4. New Condition C is existing Condition D relabeled and modified:

“Required Action and associated Completion Time of Condition & A or B not
met.”

A.5. New Condition D is existing Condition A relabeled and modified:

“One DC electrical power subsystem battery-orasseciated-controlequipment-or
cabling inoperable for reasons other than Condition A or B.”

Relabeling existing Condition A to create new Condition D makes the Condition
more consistent with the Standard Technical Specifications (STS).

The modified condition replaces “battery” with “DC electrical power subsystem,”
deletes “or associated control equipment or cabling” as these are included in the
definition of OPERABILITY, and adds “for reasons other than Condition A or B.”
This administrative change provides clarity for new Condition D.

Condition D represents one or more required DC electrical power subsystem(s)
on one train inoperable for reasons other than Condition A or B. 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 TSs 3.8.4,
3.8.5, and 3.8.6 together with additional specific completion times.

Condition D 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. The 2-hour limit is consistent with the allowed time for an inoperable
DC distribution system.

Condition D includes the following Required Actions and Completion Times
(CTs):

D.1  Restore DC electrical power subsystem to OPERABLE status.
CT: 2 hours

D.2 Cross connect with same train DC subsystem (1800 amp-hour
rated battery required).
CT: 2 hours

Existing Required Action A.1 is relabeled to D.1.
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New Required Action D.2 is added to allow battery cross-connection within the
same train (i.e., Subsystems A and C of Train A or Subsystems B and D of Train
B). A subsystem battery can be cross-connected if the battery is rated at 1800
amp-hours.

Either of Required Actions D.1 or D.2 will restore the DC subsystem train to
OPERABLE status. Required Action D.2 also ensures the battery aligned to
support a cross-tied subsystem has adequate capacity.

Required Action D.2 is part of the revised SONGS design of the DC system
upgrade. This is not included in TSTF-360, Rev. 1. Cross-connection of two
subsystems on two trains simultaneously has not been analyzed and is therefore
not permitted.

A.6. New Condition E is added:

N

“DC Subsystem Buses cross connected (1800 amp-hour rated battery required).”
Condition E includes the following Required Action and Completion Time (CT):

E.1 Restore DC Subsystem Buses to non-cross-connected
configuration.
CT: 21 days

This CT is modified by a NOTE: Completion Time is 30 days when cross
connected to upgrade to 1800 amp-hour rated batteries.

The proposed change to TS 3.8.4 addresses the condition where DC Subsystem
Buses A and C or B and D are cross connected. Required Action E.1 is added to
restore the DC Subsystem Buses A and C or B and D to the preferred non-cross-
connected configuration.

Condition E 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 during initial installation of the
1800 amp-hour rated battery and 21 days for in-kind battery replacements
thereafter.

The 21-day CT also envelopes any routine online maintenance/testing activities
and implementation of emerging corrective actions (e.g., bypass of individual
degraded cells with qualified spares) of shorter durations.

The 30-day CT for the initial installation of the 1800 amp-hour rated battery for
replacement of a battery bank and battery rack including battery room
modifications and performance of battery discharge testing (online) in Modes 1-4
was determined by using actual installation history from replacing Subsystem C
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and D batteries in 2005. Replacement of Subsystem C and D batteries was
performed within 21 days using existing battery racks without requiring additional
battery room modifications. Replacement of Subsystem A and B batteries can
be performed within 30 days which allows for the installation of new battery racks
and battery room modifications.

Condition E also ensures the battery aligned to the cross-tied subsystem buses
has adequate capacity. Each proposed replacement battery has an 8-hour rating
of 1800 amp-hours. The combined Subsystem A and C or B and D load
demands on these batteries are significantly less than the battery rating. Table 1
below shows each battery’s nominal rating and the amp-hours removed during a
Design Basis Event (i.e., Loss of Voltage Signal (LOVS)/Safety Injection
Actuation Signal (SIAS)) and a Station Blackout (SBO) event.

SONGS Class 1E batteries are sized in accordance with the guidelines of IEEE
Standard 485 by using Design Basis Event (LOVS/SIAS) and Station Blackout
(SBO) duty cycle profiles. The available capacity for the cross connected
configuration is calculated using a Correction Factor of 1.02 for battery float
current, 1.11 for 60°F battery electrolyte temperature, and 1.25 for battery aging.
As shown in Table 1, all batteries have sufficient capacity for LOVS/SIAS and
SBO events.

The proposed change would allow the manual cross-connect of the same train
DC distribution subsystems to support operability of the associated DC loads
based on a Probabilistic Risk Assessment (PRA) of the cross-connected
configuration. See Attachment I.

A.7. New Condition F is existing Condition B relabeled and modified:

“Required Action and Associated Completion Time of Condition D or E not met.”

Existing Required Actions B.1 and B.2 are relabeled to F.1 and F.2.

Modifying existing Condition B to new Condition F is considered administrative.
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N— -
SONGS Class 1E Battery Load Profiles, Correction.Factors and Margins . -
1800 AH Batteries (Subsystem A & B batteries presently are 1260 AH):
90-minute LOVS/SIAS Profile Battery Correction Factor and |IEEE 485 Sizing Margin
Amperes per Time {min) . Coarrection Factors (CF)
Subsystem [Perid |[Period 2| Peiod 3[Period 4[Period 5 [Period 8] Perod 7[ Period 8| Amp-Hours removed | ioat | Erectrlyte | Batiery | ™ ™ipapy 0 | ™ oy
01 129 | 2930 | 3089 | 8990 | 90120 | 120239 |239.240 Current CF | Temp CF | Aging CF
A AB1015 | 165.40 {16540 | 16554 | 24137 | — —_ — 254,43 43.49% . .
B 468.907]170:07 | 170.07 | 17021 | 24908 | — — — 261.54 N T 42.54%
VR 5 T % .U = " E
c 130,20 10738 | 62.38 | 7656 | ~— — — 116.69 19% for 50F : 81.54% -
0 68: 9304 | 5504 | 5504 | — — — 101.70 85,90%;
A-C Cross-ie” 8| 27278 | 207.92 {31793 | — — — 37112 1049% L5 -
(MODE 1-4) E e k wRo
= . - 20% [11%for60F| 25.0% | i
B-D Cross-tie™ . _ _ _ . PR e ce _
(MODE 1.4 \(263}.1‘1 g25.2§ .304.12 363.24 R 133, %
;JU 4-hour SBO Profile Battery Correction Factor and IEEE 485 Sizing Margin
% A 32909 18373 | 299.23 | 146.74 | 14574 | 14574 | 14674} .230.11 607.71 2234% QI L I
N B 336:43 | 188.10 | 306.64 | 149.57 | 149,57 | 149.57 | 149.57 | 233:94 623.40 ! 11% for GOF . . 2059%
o : o R 2.0% 25.0%
c 130:20 | 107:38 | 107.38.| 62.39 | 6238 | 62.38| 6238|7656 . 27264 19% for 50F T
e 0 1010687 9304 | 9304 | 5504 | 5504 | 55047 5504 | 5504 239.30 76.51% -
[6)] . - B T g T -
~ A(agg’gj‘f) 459.29 |'291.11 | 420.79 | 208.12 | 208.12 | 20812 | 151.88 | 250.43 768.10 C o i8.6B% o - —
5.0 Croseri ——— - - - — 20% |11% for60F| 25.0% - -
-D Cross-tie” B R o : - L R —
(MODE 145 438.]15 -128?'-74. 1399.68 | 20461 | 20461 | 20461 1235118{ A23;9‘.55 763.84 : ,10.27%1,‘
1260 AH Batteries (Subsystem A & B):
90-minute LOVS/SIAS Profile Battery Correction Factor and IEEE 485 Sizing Margin
Amperses per Time (min) Correction Factors (CF)
Subsystem |Period 1|Period 2| Period 3| Period 4| Period 5{ Period B | Period 7 | Period 8| Amp-Hours removed Float Electrolyte | Battery Calcula(‘tiglé)Margin Calculz;;s[;l(::)Margm
129 | 2930 | 3089 | 6990 | 90-120 |120-239 (239240 Current CF | Temp CF [ Aging CF
1 166,407 | 165.40 | 18554 | 24137 | — — — 254.43 L 9A4B% g -
i _ : 20% |[11%for60F| 25.0% i
B '80; | 170.07 | 170.07 | 170.21 | 24908 | — - — 261.54 T96% - —
4-hour SBO Profile Battery Correction Factor and IEEE 485 Sizing Margin
A 329.09 |:183.73 | 299.23 | 14574 | 14574 | 145.74 | 145.74 | 230.11 607.71 . 259% . —
g = - - 20% [11% for60F] 25.0% .
B 336.43.['188,10 | 306.64 | 149.57 | 149.57 | 14957, | 149,57 1.233.94 623.40 L 046% . —

For "Load Profile” and “Margin™ details refer to Calculation E4C-017 Rev 19, CCN-G3.
Increase in loads during period 5 for LOVS/SIAS and period 8 for SBO reflect random loads.

Asterisk (7 indicats that CPC calculator and inverter are isolated at 30 and 120 minutes respectively,




B. Modify and Relocate TS 3.8.4 Surveillance Requirements (SRs)
B.1. Existing SR 3.8.4.1 is modified:

“Verify battery terminal voltage is greater than or equal to the minimum

established float voltage 2428-V-on-float-charge.”

- The minimum established float voltage of > 129.0 V is included in the proposed
TS Bases and LCS.

The purpose of SR 3.8.4.1 is to verify the battery terminal voltage while the
system is on float charge which helps to ensure the effectiveness of the battery
chargers. The battery manufacturer establishes the appropriate battery terminal
voltage as the minimum established float voltage to provide optimum charge on
the battery. The battery manufacturer defined the appropriate battery terminal
voltage as 127.6 V to 132.2 V. This voltage will maintain the battery plates in a
condition that supports maintaining the battery life. The minimum established
float voltage of > 129.0 V is defined in the proposed TS Bases and LCS. This
value has been conservatively selected and represents the existing SONGS
licensing bases. The minimum established float voltage values can be
adequately controlled outside of the TSs.

B.2. Requirements of existing SRs 3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 are
removed and relocated to new LCS 3.8.106.

In accordance with SR 3.0.1, usually when an SR is not met, the LCO is not met.
‘This is based on the SRs representing 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. Furthermore, the corrective
action is generally a routine or preventive maintenance type activity. These
activities are inappropriate for SRs and can be controlled in the maintenance
program for batteries.

With regard to the resistance verifications of existing SRs 3.8.4.2 and 3.8.4.5, the
values are nominal values and represent limits at which some action should be
taken, not necessarily when the operability of the battery is in question. SONGS’
safety analyses do not assume a specific battery resistance value, but typically
assume that the batteries will supply adequate power. Therefore, the overall
battery resistance is the key for assessing whether the batteries can supply
adequate power to the DC buses. Between surveillances, the resistance of each
battery cell connection varies independently from all the others. Some of these
connection resistance values may be higher or lower than others, and the battery
may still be able to perform its function and should not be considered inoperable.
Overall resistance of the battery bank connections has a direct impact on
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operability and its acceptability is adequately determined through completion of
the battery service and discharge tests or modified performance discharge test.
Therefore, these activities are more appropriately controlled under the
maintenance program for batteries. SCE proposes that these surveillances be
addressed by the new LCS. In addition, the 92-day frequency for existing SR
3.8.4.2 will be changed to 31 days which is more conservative.

B.3. Existing SR 3.8.4.6 is modified and renumbered to SR 3.8.4.2:

“Verify each battery charger supplies > rated 366 amps at = the minimum
established float voltage 429-V for > 8 42 hours.”

The NOTE is deleted:
Srodi I I f | I I sty this-SR.

Renumbering SR 3.8.4.6 to SR 3.8.4.2 is editorial.

The rated amps and minimum establlshed float voltage values (operability limits)
are relocated to the LCS.

SR 3.8.4.2 specifies battery charger test current requirements to verify the design
capacity of each battery charger. SR 3.8.4.2 requires that each required Train A
and B battery charger be capable of supplying greater than or equal to rated
amps at greater than or equal to minimum established float voltage for greater
than or equal to 8 hours.. :

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

This SR is modified to be consistent with SR 3.8.4.1 by replacing the specific
amps output and the specific voltage limits of the battery charger with "greater
than or equal to rated amps at greater than or equal to minimum established float
voltage” and relocating those limits to the LCS. The ampere requirements are
based on the output rating of the chargers. The voltage requirements are based
on the battery charger voltage level after a response to a loss of AC power.

As stated in the discussion of SR 3.8.4.1, the battery manufacturer establishes
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this voltage limit to provide the optimum charge on the battery and to maintain
the battery plates in a condition that supports maintaining the battery life which
assures that the battery will be capable of providing its designed safety function.
The rated amps (300 A and 400 A) of the required battery charger(s) and the
minimum established float voltage of >129.0 V are defined in the TS Bases and
LCS. These values represent the existing SONGS licensing bases. The battery
charger rated amps and minimum established float voltage values can be
adequately controlled outside of the TSs.

The NOTE is deleted. Due to limited resources to fulfill this SR’s requirements
online, unplanned events will not be credited for SONGS.

B.4. Existing SR 3.8.4.7 is modified and renumbered to SR 3.8.4.3:
“Verify battery capacity of the 1260 amp-hour rated battery 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.”

Renumbering SR 3.8.4.7 to SR 3.8.4.3 is editorial.

NOTE 1 is modified: The battery performance discharge test in SR 3.8.4-8.6.7
may be performed in lieu of SR 3.8.4.Z3 once per 48 months for batteries rated
at 1260 amp-hours.

Modifying SR 3.8.4.7 and NOTE 1 are administrative.

NOTES 2 and 3 are deleted:

: X . ’ ) ) k) .'
Existing SR 3.8.4.7 NOTE 2 is no longer applicable to the proposed SR, and

NOTE 3 is not needed. Due to limited resources to fulfill this SR’s requirements
online, unplanned events will not be credited for SONGS.

B.5. New SR 3.8.4.4 is added:

“Verify capacity of the 1800 amp-hour rated battery 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.”

Frequency: 30 months

This SR is modified by a NOTE: The modified performance discharge test in SR

3.8.6.7 may be performed in lieu of SR 3.8.4.4 for batteries rated at 1800 amp-
hours. :
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This SR will be performed at a frequency of 30 months. This surveillance test

and test interval are considered acceptable for the following reasons:

i. With the incorporation of the Class 1E battery cross-tie capability, battery
modified performance testing can be performed online.

ii. Historically, battery maintenance on nuclear power plants has been
performed during refueling outages not to exceed 24-month intervals.
SONGS experience has indicated that there have been no battery failures
using the 24-month test frequency for battery service tests. Therefore, the
service test interval of 30 months is not expected to affect SCE’s capability to
detect battery health and capacity.

ili. Battery life expectancy can be optimized by using a less frequent test such as
a 30-month modified performance test. SCE proposes not to use separate
service and performance tests for the new 1800 amp-hour rated batteries.
SCE intends to perform a modified performance discharge test at 30-month
intervals to achieve the best trending results by using the same test method
throughout the battery life.

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

B.6. Existing SR 3.8.4.8 is modified and relocated to new SR 3.8.6.7.
Relocating SR 3.8.4.8 to new SR 3.8.6.7 is administrative. This SR
demonstrates the operability of the battery and is therefore more appropriate to
be included in TS 3.8.6. See TS 3.8.6, Item C.7, for discussion of modifications.
1S 3.8.5

A. Revise LCO, Modify and Relocate TS 3.8.5 Conditions and Required
Actions

A.1 LCO 3.8.5 is revised by adding “The” at the beginning of the existing
statement. This is editorial.

A.2. New Condition A is existing Condition B relabeled and modified. For details
and justification, see TS 3.8.4, Condition A.

A.3. New Condition B is added. For details and justification, see TS 3.8.4, new
Condition B.

A.4. Existing Condition C is modified:
“Required Action and associated Completion Time of Condition A or B not met.”

A.5. New Condition D is existing Condition A relabeled and modified:
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“One or more required battery-orassesiated-controlequipment-oreabling DC

electrical power subsystem(s) inoperable for reasons other than Condition A or
E-”

The modified condition replaces “battery” with “DC electrical power subsystem,”
deletes “or associated control equipment or cabling” as these are included in the
definition of OPERABILITY, and adds “for reasons other than Condition A or B.”
This administrative change provides clarity for new Condition D.

A.6 A new NOTE is added under ACTIONS:
“LCO 3.0.3 is not applicable.”

TS 3.8.5 is applicable in MODES 5 and 6 and during movement of irradiated fuel
assemblies which could occur in MODE 1, 2, 3, or 4. This fuel movement is
independent of reactor operations. Entering LCO 3.0.3 while in MODE 1, 2, 3, or
4 would require the unit to be shut down unnecessarily. This NOTE is added to
prevent shutdown.

B. Modify and Relocate TS 3.8.5 Surveillance Requirements (SR)

SR 3.8.5.1 is modified to reflect changes previously described in TS 3.8.4, DC
Sources — Operating:

“For DC sources required to be OPERABLE, the following SRs are applicable:
SR 3.8.4.1, SR-3-84-2; SR3-843; SR-3:8.44, SR3.84.5, SR 3.8.4.26, SR
3.8.4.37,SR3.84.8, and SR 3.8.4.4”

The NOTE is modified: The following SRs are not required to be performed: SR
3.8.4.26, and-SR 3.8.4.3%, and SR 3.8.4.4 and-SR-3.8:4-8.

The intent of these SRs is that they must still be capable of being met, but actual
performance is not required. The NOTE precludes 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 the
SRs.

TS 3.8.6

A. Replace Battery Specific Gravity Monitoring with Float Current
Monitoring for State-of-Charge (OPERABILITY) Determination

The specific gravity limits of existing Table 3.8.6-1 and the associated footnotes

are being deleted. (Table 3.8.6-1 is being deleted.) Currently, verification of
battery cell specific gravity is required by existing SR 3.8.6.1 and SR 3.8.6.2.
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SCE proposes replacing the requirements to measure specific gravity with
requirements to monitor float current to determine state-of-charge. The battery
manufacturer, EnerSys, concurs with the use of float current monitoring for the
purpose of determining the state-of-charge of the batteries [Ref. 7.13].
Measuring float current provides a more direct and expeditious method over
specific gravity measurements.

Battery specific gravity monitoring will be performed periodically during battery
maintenance and testing activities prior to performing a battery service test,
battery performance discharge test, or modified performance discharge test in
accordance with SONGS plant procedures and battery manufacturer's
recommendations. Battery specific gravity monitoring is also performed on an
annual basis in accordance with IEEE 450-2002 recommendations as proposed
in LCS SR 3.8.106.8. The specific gravity monitoring is appropriate for
troubleshooting activities and is used for periodic battery trending.

The accuracy and capability of the float current monitoring provides adequate
assurance that the deletion of the requirement for specific gravity measurements
from the TS will not have a significant impact on safety or the ability to accurately
determine the operability of the batteries.

B. Revise LCO, Modify and Relocate TS 3.8.6 Conditions and Required
Actions

B.1. The title of TS 3.8.6 is revised from “Battery Cell Parameters” to “Battery
Parameters.” A corresponding change to the TS Table of Contents is made to be
consistent with the revised TS 3.8.6 title. :

The TS title is changed to reflect the relocation of various Conditions and
Required Actions from TS 3.8.4 which apply to the overall battery but not the
individual battery cells.

B.2. LCO 3.8.6 is revised 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 “Battery parameters for the Train A and Train B batteries shall
be within limits.”

The SONGS-specific design terminology is more accurately described as Train A
and Train B, each with two subsystems, rather than as Trains A, B, C, and D.
This is an administrative change.

B.3. Existing Table 3.8.6-1, Battery Surveillance Requirements, is deleted in its
entirety while its requirements are included in new SRs in the TSs and LCS.

The LCO statement is revised to delete reference to the specific limits of Table
3.8.6-1. The following limits will be relocated to the Battery Monitoring and
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Maintenance Program specified in new TS Section 5.5.2.17 and LCS 3.8.106:

Cell voltage (Category A and B limits: 2.13 V),

Electrolyte level (Category A and B limits: Minimum level indication mark),
Cell voltage (Category C limit: 2.07 V) (also included in proposed TS 3.8.6),
Electrolyte level (Category C limit: Above top of plates) (also included in
proposed TS 3.8.6), and

Specific gravity monitoring (Category A, B and C limits: 1.200 and 1.195).

The Category A and B values of TS Table 3.8.6-1 represent appropriate
monitoring levels and preventive maintenance levels for long-term battery quality
and extended battery life. The LCO category presented in 10 CFR 50.36 states
that LCOs are “the lowest functional capability or performance levels of
equipment required for safe operation of the facility.” As such, the Category A
and B values for cell voltage and electrolyte level do not reflect the 10 CFR 50.36
criteria for LCOs. Therefore, it is proposed that these values and the Required
Actions associated with restoration be relocated to a licensee-controlled .
program.

SCE is providing a regulatory commitment to relocate the current battery
parameters (i.e., specific gravity, cell voltage, electrolyte level, electrolyte
temperature, float voltage, connection resistance, and physical condition) to a
new battery monitoring and maintenance program. This program will be located
in the LCS and described in new TS Section 5.5.2.17.

The battery and its preventive maintenance and monitoring program are also
under the regulatory requirements of 10 CFR 50.65, “Requirements for
monitoring the effectiveness of maintenance at nuclear power plants.” This
relocation will continue to assure the battery is maintained at current levels of
performance and allows focus on the monitoring of battery parameter
degradations.

The Category C specific limiting values of TS Table 3.8.6-1 for the battery
electrolyte levels have also been proposed to be relocated to a licensee-
controlled program. However, proposed TS 3.8.6 Conditions D and E will require
the electrolyte level (any battery cell) and temperature (pilot cell only) to be
greater than or equal to minimum established design limits. SCE proposes to
relocate the electrolyte temperature and level values (i.e., the minimum
established design limits) to the LCS and TS Bases. Depending on the available
excess capacity of the associated battery, the minimum temperature necessary
to support operability of the battery can vary. Relocating these values to a
licensee-controlled program will provide added flexibility to monitor and control
this limit at values directly related to the battery’s ability to perform its function
when additional loads are added to the DC system.

SCE proposes replacing the requirements to measure specific gravity with
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requirements to monitor float current. The letter from the battery manufacturer,
EnerSys, [Ref. 7.13] concurred with the use of float current monitoring for the
purpose of determining the state-of-charge of the SONGS batteries. More
specifically, EnerSys identified that float current values are normally indicative of
the battery’s state-of-charge when the pilot cell parameters of voltage,
temperature, and level are within bounds. The accuracy and reliability of this
reading will generally hold true over the expected life of these batteries (i.e., 20
years), and the float current value will only increase slightly as the batteries age.
Aging does impact the float current but is expected to be within the noted ranges
for the batteries serviceable life. A slight increase in the float current value over
the life of the batteries used at SONGS would not change the ability of the
batteries to meet their safety function.

EnerSys determined when the battery is > 98% charged that the battery float

charging current range is < 0.75 amp for 1260 amp-hour rated batteries and

-<1.50 amps for 1800 amp-hour rated batteries. Recognizing that the individual

‘float current values provided by EnerSys are an indication that the battery is at
least 98 percent charged, SCE is providing a regulatory commitment to maintain
a 2 percent capacity margin for the Subsystem A, B, C, and D batteries. The 2
percent value will be included in the SONGS TS Bases.

SCE recognizes that the instrumentation used to monitor float current must have
the necessary accuracy and capability to measure electrical currents in the -
expected range to determine OPERABILITY. Therefore, a digital multimeter of
high accuracy in an average function mode is required to measure the steady
state float charging current.

Battery specific gravity monitoring will continue to be performed periodically
during battery maintenance and testing activities prior to performing a battery
service test, battery performance discharge test, or modified performance
discharge test in accordance with SONGS plant procedures and the battery
manufacturer's recommendations. Battery specific gravity monitoring is also
performed on an annual basis in accordance with IEEE 450-2002 requirements
as required by the Licensee Controlled Specification SR 3.8.106.8. The specific
gravity data is appropriate for troubleshooting activities and is used for periodic
battery trending. Accurate float current monitoring provides adequate assurance
that the deletion of the requirement for specific gravity measurements from the
Technical Specification will not have a significant impact on safety or the ability to
accurately determine the operability of the SONGS batteries.

Existing TS Table 3.8.6-1 specifies the battery cell parameter requirements,
including electrolyte level, float voltage, and specific gravity. Since Table 3.8.6-1
is being deleted, deleting references to Table 3.8.6-1 are administrative changes.

The proposed changes described above ensure the battery parameteré will
continue to be monitored in accordance with the “Battery Monitoring and
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Maintenance Program” as specified in new TS Section 5.5.2.17.
B.4. New Condition A is added:

“One or two batteries on one train with one or more battery cells with float voltage
<207 V.

and the needed requirements are being relocated.

SONGS DC system is comprised of two independent trains. Each train consists
of two subsystems, each with one dedicated battery. Since each train has a
maximum of two batteries, the wording states “one or two batteries.” The
operability of the DC subsystems is consistent with assumptions of the accident .
analysis of the Updated Final Safety Analysis Report (UFSAR) Chapters 6 and . -
15 which assume the required Engineered Safety Systems are OPERABLE.

This includes maintaining at least one train of the DC sources OPERABLE during
a postulated accident condition, concurrent with a worst case single failure.

New Condition A includes the following new Required Actions and Completion
Times (CTs):

A.1  Perform SR 3.8.4.1.
CT: 2 hours

AND

A.2.1 Perform SR 3.8.6.1.
CT: 2 hours
OR

A.2.2 Perform SR 3.8.6.2.

"CT: 2 hours

AND .

A.3 Restore affected cell voltage > 2.07 V.
CT: 24 hours

SCE proposes adding new Condition A to address the existing Category C limit
for float voltage in TS Table 3.8.6-1. This new Condition would be applicable
when one or two batteries are found with one or more battery cells with a float
voltage less than 2.07 V. Once Condition A has been entered, the battery cell is
considered degraded and the Required Actions are to verify: (a) the battery
terminal voltage to be greater than or equal to the minimum established float
voltage (SR 3.8.4.1), and (b) that each battery’s float current is less than or equal
to 1.50 amps for 1800 amp-hour rated batteries (SR 3.8.6.1) or 0.75 amp for
1260 amp-hour rated batteries (SR 3.8.6.2). The above actions assure that there
is still sufficient battery capacity to perform its intended function without
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considering the battery inoperable. Continued operation up to 24 hours is
proposed to allow the restoration of the affected cell(s) voltage to greater than or
equal to 2.07 volts. The 24-hour restoration time maintains safe conditions. The
threshold of 2 2.07 V has been verified with the battery manufacturer, EnerSys,
as an appropriate threshold for determining OPERABILITY.

B.5. New Condition B is added (existing Condition B is modified and relabeled
as Condition G):

“One or two batteries on one train with float current > 1.50 amps.”

This Condition is modified by a NOTE: Only applicable to 1800 amp-hour rated
batteries.

Condition B includes the following Required Actions and Completion Times
(CTs):

B.1 Perform SR 3.8.4.1.

CT: 2 hours

AND

B.2  Restore battery float current to < 1.50 amps.
CT: 12 hours

New Condition B addresses the condition where one or two batteries with float
current greater than 1.50 amps for 1800 amp-hour rated batteries.

SCE proposes adding new Condition B to address battery state-of-charge. This
new Condition B would be applicable when one or two batteries are found with a
float current greater than 1.50 amps. A float current of greater than 1.50 amps
provides an indication that a partial discharge has occurred. The Required
Action is to verify within 2 hours that the battery terminal voltage is greater than
or equal to the minimum established float voltage (SR 3.8.4.1), thus confirming
battery charger operability. If the terminal voltage is satisfactory and there are no
cells with a voltage less than 2.07 V, Required Action B.2 of Condition B assures
that within 12 hours the battery will be restored to its fully-charged condition from
any discharge that might have occurred due to a temporary loss of the battery
charger.

If the terminal voltage is found to be less than the minimum established float
voltage, it indicates that the battery charger is either inoperable or is operating in
the current limit mode. If the battery charger is operating in the current limit
mode for 2 hours, it is an indication that the battery has been substantially
discharged and likely cannot perform its required design functions.

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 the
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revised Condition G of TS 3.8.6 would be applicable and the battery must be
declared inoperable immediately.

If float voltage is satisfactory and there are no cells less than 2.07 V and the out-
of-limit float current condition is due to one or more battery cells with low voltage,
the battery is not substantially discharged and the 12-hour CT to restore battery
float current to within limit is reasonable.

B.6. New Condition C is added:

“One or two batteries on one train with float current > 0.75 amp.”

This Condition is modified by a NOTE: Only applicable to 1260 amp-hour rated
batteries.

Condition C includes the following Required Actions and Completion Times
(CTs):

CA1 Perform SR 3.8.4.1.

CT: 2 hours

AND

C.2 Restore battery float current to < 0.75 amp.
CT: 12 hours

Condition C is the same as Condition B but is applicable to 1260 amp-hour rated
batteries (float current < 0.75 amp).

“B.7. New Condition D is added:

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

Condition D includes the following Required Actions and Completion Times
(CTs):

D.1  Restore electrolyte level to above the top of the plates.
CT: 8 hours
AND
D.2 Verify no evidence of leakage.
CT: 12 hours
AND
D.3 Restore electrolyte level to greater than or equal to minimum
established design limits.
CT: 31 days

The Required Actions are modified by two NOTES: 1) Required Actions D.1 and
D.2 are only applicable if electrolyte level is below the top of the plates, and 2)
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Required Action D.2 shall be completed if electrolyte level was below the top of
the plates.

New Condition D addresses the condition where one or two batteries with one or
more cells electrolyte level less than the minimum established design limits.

If the level is above the top of the battery plates but below the minimum limit (i.e.,
minimum level indication mark on the battery cell jar provided by the battery
manufacturer), the battery still has sufficient capacity to perform its intended
safety function and is not considered inoperable. Battery cells maintained at the
recommended electrolyte level retain the maximum capacity which provides a
qualitative margin.

With the cell electrolyte level below the top of the plates, there is a potential for
dry-out and plate degradation. If cells have been discovered with an electrolyte
level below the top of the plates, these battery cells will be equalized and tested
as stated in the LCS.

New Required Actions D.1, D.2, and D.3 (as well as provisions in new TS
Section 5.5.2.17) restore the electrolyte level, ensure that the cause of the loss of
electrolyte level is not due to a leak in the battery cell jar, and equalize and test
battery cells that have been discovered with an electrolyte level below the top of
the plates. The battery manufacturer, EnerSys, has concurred with the
electrolyte level limits specified in these Required Actions (“above the top of the
plates” in 8 hours and “greater than or equal to minimum established design
limits” in 31 days) as appropriate measures to minimize possible damage and
restore OPERABILITY for the affected battery [Ref. 7.14].

B.8. New Condition E is added:

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

Condition E includes the following Required Action and Completion Time (CT):

E.1. Restore battery pilot cell temperature to greater than or equal to
minimum established design limits.
CT: 12 hours

New Condition E addresses the condition where one or two batteries with pilot
cell electrolyte temperature less than minimum established design limits. The
minimum established design limits are included in Licensee Controlled
Specifications.

A low electrolyte temperature limits the current and power available from the

battery. The limiting design temperature for the SONGS battery cells when
cross-tied is 60 degrees F. Each Class 1E battery is sized with correction factors
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that include temperature and aging.

The SONGS battery rooms’ temperature is alarmed and periodically monitored
by SONGS Operations as part of the operator’'s rounds. The battery rooms are
contained in a separate environmentally controlled area outside the ESF
switchgear rooms. The first indication of a problem with battery temperature
would be the room temperature approaching 66 degrees F and actuating a
Control Room alarm. Operator actions implement corrective measures in
accordance with plant procedures and operating instructions. Since batteries
have very large thermal inertia, it is highly probable that the room temperature
excursion would be corrected prior to the battery electrolyte reaching its minimum
temperature. SONGS operating experience has demonstrated a negligible
difference in operating temperature (i.e., well within the 5-degree F bounds
guidelines for temperature stability per IEEE 450-2002) between the different
battery cells. Therefore, the use of a pilot cell is considered appropriate for
demonstrating the temperature of the entire battery.

The pilot cell temperature is a sufficiently accurate representation of the
temperature of the battery bank because: 1) the batteries have very large thermal
inertia; 2) the SONGS batteries are designed with sufficient margins (i.e.,
temperature, aging, and design); and 3) procedures are available to monitor and
correct the cause of low battery room temperature. The 12-hour CT provides a
reasonable time to restore the electrolyte temperature within established limits.

B.9.. New Condition F is added:

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

Condition F includes the following Required Action and Completion Time (CT):

F.1  Restore battery parameters for batteries in one train to within limits.
CT: 2 hours

SCE proposes adding new Condition F to address the condition where one or
more batteries in redundant trains have battery parameters not within established
limits. If this condition exists, there is not sufficient assurance that the batteries
will be capable of performing their intended safety function. With redundant
batteries involved, loss of function is possible for multiple systems that depend
upon the batteries. SCE proposes that battery parameters for the affected
battery(ies) in one train be restored to within limits within 2 hours.

B.10. New Condition G is existing Condition B modified and relabeled:

“Required Action and associated Completion Time of Condition A, B, D, E, or F
not met.
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OR
One or two mere-batteries on one train with one or more battery cells with float

voltage < 2.07 V and float current > 1.50 amps with-average-elestrohte

temperature-of the representativecells < 80°F

This Condition is modified by a new NOTE: Only applicable to 1800 amp-hour
rated batteries.

Current Condition B is relabeled as new Condition G. The current Condition

B consists of three separate entry conditions. As part of this proposed change,
the last two entry conditions will be deleted. The deleted conditions will be
replaced with a new condition requiring entry when one or two batteries with one
or more battery cells float voltage of less than 2.07 V and float current greater
than 1.50 amps for 1800 amp-hour rated batteries. .

New Condition G provides a default condition for battery parameters that fall
outside the allowance of the Required Actions for Condition A, B, D, E, or F.
Under this condition, it is assumed that there is not sufficient capacity to supply
the maximum expected load requirements. New Condition G also addresses the
case where one or two batteries are found with one or more battery cells having
a float voltage less than 2.07 V and a float current greater than 1.50 amps for
1800 amp-hour rated batteries. “One or more batteries” is changed to “One or
two batteries” to limit the Condition to only one train which comprises a maximum
of two batteries. : '

B.11. New Condition H is added:

“Required Action and associated Completion Time of Condition A, C, D, E, or F
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 > 0.75 amp.”

This Condition is modified by a NOTE: Only applicable to 1260 amp-hour rated
batteries.

Condition H includes the following Required Action and Completion Time (CT):

H.1  Declare associated battery inoperable.
CT: Immediately

Condition H is the same as Condition G but is applicable to 1260 amp-hour rated
batteries (float current > 0.75 amp).
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C. Modify and Relocate TS 3.8.6 Surveillance Requirements

SCE proposes to delete the existing SRs and TS Table 3.8.6-1 and replace it
with SR 3.8.6.1 and SR 3.8.6.2 for float current, SR 3.8.6.3 for pilot cell voltage,
SR 3.8.6.4 for electrolyte level, SR 3.8.6.5 for pilot cell temperature, and SR
3.8.6.6 for connected cell voltage.

C.1. New SR 3.8.6.1 is added (existing SR 3.8.6.1 is deleted):

“Verify each battery float current is < 1.50 amps for batteries rated at 1800 amp-

Existing SR 3.8.6.1 requirements are deleted as previously discussed in TS
3.8.6, Item B.3.

The new SR is modified by a NOTE: Not required to be met when battery
terminal voltage is less than the minimum established float voltage of SR 3.8.4.1.

SCE proposes adding new SR 3.8.6.1 which will require verification that the float
current for each battery is less than or equal to 1.50 amps every 7 days. The
purpose of this SR is to determine the state-of-charge of the battery. Float
charge is the condition in which the battery charger is supplying the continuous

“small amount of current (i.e., less than 1.50 amps) required to overcome the
internal losses of a battery to maintain the battery in a fully charged state. The .
float current requirements are based on the float current indicative of a charged
battery. The use of float current to determine the state-of-charge of the battery
has been endorsed by the battery manufacturer, EnerSys.

C.2. New SR 3.8.6.2 is added (existing SR 3.8.6.2 is deleted):

“Verify each battery float current is < 0.75 amp for batteries rated at 1260 amp-
hours. '

Existing SR 3.8.6.2 requirements are deleted. A battery low voltage condition is
covered by proposed TS 3.8.4, Conditions A and B. A high voltage condition
does not make the DC subsystem inoperable, and no corresponding LCO action
is required.

The new SR is modified by a NOTE: Not required to be met when battery
terminal voltage is less than the minimum established float voltage of SR 3.8.4.1.

SR 3.8.6.2 is the same as SR 3.8.6.1 but is applicable to 1260 amp-hour rated
batteries (float current < 0.75 amp).
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C.3. New SR 3.8.6.3 is added:

“Verify each battery pilot cell voltage is > 2.07 V.”
Frequency: 31 days

SCE proposes adding new SR 3.8.6.3 which will require verification that the float
voltage of pilot cells is greater than or equal to 2.07 V every 31 days. This
voltage level represents the point where battery operability is in question. The
Battery Monitoring and Maintenance Program in new TS Section 5.5.2.17
requires actions to restore battery cells with float voltage less than 2.13 V and
actions to verify that the remaining cells are greater than or equal to 2.07 V when
a cell or cells have been found to be less than 2.13 V. The battery terminal
voltage is normally maintained at a float voltage of 131.5 V (2.267 Vpc) that
keeps the battery cells at the maximum state-of-charge and capacity which
provides a qualitative margin.

C.4. New SR 3.8.6.4 is added:

“Verify each battery connected cell electrolyte level is greater than or equal to
minimum established design limits.”
Frequency: 31 days

SCE proposes adding new SR 3.8.6.4 which will require verification that the
connected cell electrolyte level of each battery is greater than or equal to the
minimum established design limits every 31 days. Operation of the batteries at
electrolyte levels greater than the minimum established design limit ensures that
the battery plates do not suffer physical damage and continue to maintain
adequate electron transfer capability.

C.5. Existing SR 3.8.6.3 is modified and renumbered to SR 3.8.6.5:
“Verify each battery pilot cell average-elestrobrte temperature is_greater than or

equal to minimum established design limits ef—rep#esemanve—eeusﬁtseég—l; "
Frequency: 31 days (revised from 92 days)

Renumbering SR 3.8.6.3 to SR 3.8.6.5 is editorial.

SR 3.8.6.5 will require verification that the temperature of each battery pilot cell is
greater than or equal to the minimum established design limits every 31 days per
IEEE 450-2002.

C.6. New SR 3.8.6.6 is added:

“Verify each battery connected cell voltage is > 2.07 V.”
Frequency: 92 days
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SCE proposes adding new SR 3.8.6.6 which will require verification that the float
voltage of all connected cells is greater than or equal to 2.07 V every 92 days.
This voltage level represents the point where battery operability is in question.
The Battery Monitoring and Maintenance Program in new TS Section 5.5.2.17
requires actions to restore battery cells with float voltage less than 2.13 V and
actions to verify that the remaining cells are greater than or equal to 2.07 V when
a cell or cells have been found to be less than 2.13 V.

C.7. New SR 3.8.6.7 is existing SR 3.8.4.8 modified, renumbered, and relocated:

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

NOTES 1 and 2 are deleted:

) ) H

The Frequency is modified:

60 months

AND

12 months ----NOTE----Only-applicable 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 capacnty >
100% of the manufacturer’s rating

Relocating SR 3.8.4.8 to new SR 3.8.6.7 is administrative. This SR
demonstrates the operability of the battery and is therefore more appropriate to
be included in TS 3.8.6.

Modifying the existing wording of SR 3.8.4.8 provides additional duration for the
performance discharge test identified in new SR 3.8.6.7. NOTE 1 is deleted
because it is no longer applicable to SONGS. NOTE 2 is deleted. Due to limited
resources to fulfill this SR’s requirements online, unplanned events will not be
credited for SONGS.

The acceptance criteria for this Surveillance are consistent with industry
standards endorsed by the NRC. These standards 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
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shows degradation, or if the battery has reached 85% of its expected life and
capacity is < 100% of the manufacturer’s rating, the Surveillance Frequency is
reduced to 12 months. However, if the battery shows no degradation but has
reached 85% of its expected life, the Surveillance Frequency is only reduced to
24 months for batteries that have capacity = 100% of the manufacturer’s rating.
Degradation is indicated, according to IEEE 450-2002, when the battery capacity
drops by more than 10% relative to its capacity on the previous performance test
or when it is 2 10% below the manufacturer’s rating.

1S 3.8.7

LCO 3.8.7 is revised from “The required Train A, Train B, Train C, and Train D
inverters shall be OPERABLE” to “The required Channel A, B, C, and D AC
inverters shall be OPERABLE.”

The SONGS-specific design terminology is more accurately reflected by Channel
rather than Train. This change is administrative.

TS 3.8.9

LCO 3.8.9 is revised 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 “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.”

The SONGS-specific design terminology is more accurately reflected by
channels rather than trains for vital buses and by subsystems rather than trains
for DC buses. This change is administrative.

Condition A, Required Action A.1, and SR 3.8.9.1 are revised to change
“electrical power distribution subsystem” to “electrical power distribution system.”
Required Action B.1 is revised as follows: “Restore AC vital bus subsystem-to
OPERABLE status.”

These changes are made to be consistent with the changes to the LCO
terminology and are administrative.

TS 3.8.10

LCO 3.8.10 is revised to change “electrical power distribution subsystems” to
“electrical power distribution systems.”
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Condition A, Required Action A.2.4, and SR 3.8.10.1 are revised to change
“electrical power distribution subsystem” to “electrical power distribution system.”

These changes are made to be consistent with the SONGS-specific terminology
changes made in TS 3.8.9 and are administrative.

Required Action A.2.5 is revised to change “shutdown cooling subsystem(s)” to
“shutdown cooling system(s).”

This change more accurately reflects SONGS-specific termlnology and is
administrative.

Section 5.5 Procedures, Programs, and Manuals

SCE proposes adding new Battery Monitoring and Maintenance Program, TS
Section 5.5.2.17. This program will have elements relocated from several TSs.
New TS Section 5.5.2.17 will state:

“Thls Program provides for battery restoration and maintenance, which mcludes
the following:

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

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

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

This program will be implemented through the Procedures, Programs, and
Manuals Section of the Technical Specifications, Licensee Controlled
Specifications, and plant procedures. The battery and its preventive
maintenance and monitoring program are also under the regulatory requirements
of 10 CFR 50.65.

This change allows the licensed operators to focus on the monitoring of battery
parameter degradations and continues to assure the battery is maintained at
required levels of performance.
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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,
and 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 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 in Section 3. Currently, the subsystems A
and B batteries are rated 1260 amp-hours at 8 hours, and the subsystems C and
D batteries are rated 1800 (previously 1500) amp-hours at 8 hours.

- 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 Section 3.
The output of one swing charger will have provisions, via separate output
breakers, for alignment to either subsystem A or C. The output of the other
swing battery charger could be aligned to the subsystem B, D, or non-1E bus D5
‘battery DC system via the supply breakers for each bus. There will be key
interlocks to prevent closure of multiple output breakers to ensure that a swing
charger will be connected to only 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 1E 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 have been upgraded between the molded case isolation
switches used for the cross-connect configuration. Distribution system panels
and breakers have been increased in size and capacity to handle the increased
load requirements and short circuit current.

During Mode 1-4 cross-connect configurations, as needed by maintenance
activities or for corrective activities, administrative controls will be in place to
ensure that the required battery chargers are operable. The new swing charger
will provide added flexibility to either recharge 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. To create an
uninterruptible transfer of power, two subsystem batteries on a train will be
paralleled for a short duration. This is an accepted practice during transfer of
power sources and is considered to be an acceptable minimal risk. These two
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batteries will not continuously operate in parallel supplying the cross-connected
distribution system because interrupting duty of the protective devices (circuit
breakers) will be exceeded due to fault current contributed by two batteries.

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

PROBABILISTIC RISK ASSESSMENT (PRA)

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

Methodology:

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

PRA Quality:

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

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

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.
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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 21 days (30 days for upgrade to 1800 amp-hour rated batteries) 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 10CFR50,
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 precludmg 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 (AOQOs) 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).

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 for 21 days (30 days for
upgrade to 1800 amp-hour rated batteries) provided the required battery
chargers are operable and required batteries have met the service, performance,
or modified performance test profiles.
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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.

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

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

EVALUATION
Battery and Charger Sizing

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

The new 400A swing chargers and existing 300A chargers are adequate to
support the design bases load requirements for various operating scenarios. In
all cross-connect scenarios the required charger(s) can supply the buses’ steady
state loads and recharge the battery from a design minimum state within 24
hours. Following NRC approval of this amendment, the Updated Final Safety
Analysis Report (UFSAR) will be revised from 12 hours to 24 hours recharging
time.

Power is maintained to DC equipment during recharging of the batteries by the
connected battery charger(s). Since there is continuous DC power available to
the required equipment, the extended duration of the recharge does not impact
availability or operability of electrical or mechanical equipment credited in the
safety analyses.

Protection (Breakers, Fuses, Switches)

The results of circuit protection and coordination analysis to support the design
change indicated that the larger capacity battery required 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 have been
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implemented. With the protection upgrade implemented, DC cables and
distribution equipment will provide adequate protection to support the proposed
changes. -

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

Separation Requirements (Regulatory Guide (RG) 1.75, “Physical Independence
of Electric Systems”)

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

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

ii. Swing battery chargers will be installed in separate distribution rooms. Swing
battery chargers have dedicated output circuit breakers located in separate
compartments. The output circuit breakers are 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 1E battery from the swing battery charger.

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

No Significant Hazards Consideration

The proposed changes are to 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,” 3.8.9,
“Distribution Systems — Operating,” and 3.8.10, “Distribution Systems —
Shutdown.” This change will also add new Battery Monitoring and Maintenance
Program, TS Section 5.5.2.17. The proposed changes request new actions for
an inoperable battery for Limiting Condition for Operation (LCO) 3.8.4 and LCO
3.8.5. The proposed changes also include the relocation of a number of
surveillance requirements (SRs) in TS 3.8.4 that perform preventive maintenance
on the safety related batteries, to a licensee-controlled program. It is proposed
that the requirements of TS Table 3.8.6-1, "Battery Cell Parameter
Requirements,” be relocated to a licensee controlled program, and specific
Required Actions with associated Completion Times for out-of limits conditions
for battery cell voltage, electrolyte level, and electrolyte temperature be added to
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TS 3.8.6. In addition, specific SRs are being proposed for verification of these
parameters. ‘

A new program is being proposed for the maintenance and monitoring of station
batteries. This program will be described in new TS Section 5.5.2.17, "Battery
Monitoring and Maintenance Program." The items proposed to be relocated will
be contained within this new program.

Southern California Edison (SCE) has evaluated the proposed changes to the TS
for SONGS Units 2 and 3 using the criteria in 10 CFR 50.92 and has determined
that the proposed changes do not involve a 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) Involve a significant increase in the probability or
consequences of an accident previously evaluated; or (2) Create the possibility of
a new or different kind of accident from any accident previously evaluated; or (3)
Involve a significant reduction in a margin of safety.

The following information is provided to support a finding of no significant
hazards consideration. 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 21 days (30 days for upgrade to 1800
amp-hour rated batteries). Currently the CT only allows for 2 hours to ascertain
the source of the problem before a controlled shutdown is initiated. Loss of a DC
subsystem is not an initiator of an event. However, complete loss of a Train A
(subsystems A and C) or Train B (subsystems B and D) DC system would initiate
a plant transient/plant trip.

Operation of a DC Train in cross-connected configuration does not affect the
quality of DC control and motive power to any system. Therefore, allowing the
cross-connect of DC distribution systems does not significantly increase the
probability of an accident previously evaluated in Chapter 15 of the Updated
Final Safety Analysis Report (UFSAR).
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The above conclusion is supported by Probabilistic Risk Assessment (PRA)
evaluation which encompasses all accidents, including UFSAR Chapter 15.

New TS Surveillance Requirement (SR) 3.8.4.4 is added to allow the application
of the modified performance discharge testing on batteries rated at 1800 amp-
hour using a frequency of 30 months. The application of the modified
performance test is the preferred choice at SONGS for Class 1E 1800 amp-hour
rated batteries. Therefore, only the modified performance discharge test will be
used which uses the combined duty cycle of the cross-connected subsystems A-
C or B-D. Battery life expectancy is optimized by using a 30-month modified
performance test (service and performance test combined). The more rigorous
modified performance discharge test will be applied in intervals of 30 months
over the entire battery life. Using the same test method and test frequency
throughout the battery life ensures that best trending results are achieved. The
test frequency of 30 months will better correspond with scheduling of the more
rigorous 60-month interval battery performance of modified performance
discharge tests. Based on operating experience, the interval of 30 months is not

.expected to affect SONGS’ capability to detect battery health and capacity.

The relocation of preventive maintenance surveillances and certain operating
limits and actions to the Licensee Controlled Specifications and new Battery
Monitoring and Maintenance Program will not challenge the ability of the DC
electrical power system to perform its design function. Appropriate monitoring
and maintenance consistent with industry standards will continue to be
performed. In addition, the DC electrical power system is within the scope of 10
CFR 50.65, "Requirements for monitoring the effectiveness of maintenance at .
nuclear power plants," which will ensure the control of maintenance activities
associated with the DC electrical power system. Enhancements from TSTF-360,
Rev. 1 and IEEE 450-2002 have been incorporated into TSs 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 regarding
electrical ‘Trains’ and ‘Subsystems’ by using a more conventional terminology.
TSs affected by editorial changes include 3.8.1, 3.8.4, 3.8.5, 3.8.6, 3.8.7, 3.8.9,
and 3.8.10. 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.

i. 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?
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Response: No.

The proposed changes involve restructuring the TS for the DC electrical power
system. The DC electrical power system, including associated battery chargers,
is not an initiator to any accident sequence analyzed in the UFSAR. Rather, the
DC electrical power system is used to supply equipment used to mitigate an
accident.

The proposed change modifies TSs and surveillances for batteries and chargers
to meet the improvements of TSTF-360, Rev. 1 and IEEE 450-2002 whose intent
is to maintain the same equipment capability as previously assumed in Southern
California Edison’s (SCE’s) 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 21 days (30 days for upgrade
to 1800 amp-hour rated batteries). 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 are in place to ensure the design and
operation of the DC systems continue to meet the UFSAR design basis.

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. :

Will operation of the facility in accordance with this proposed change involve a
significant reduction-in a margin of safety?

Response: No.

The margin of safety is established through equipment design, operating
parameters, and the setpoints at which automatic actions are initiated. The
proposed changes will not adversely affect operation of plant equipment. These
changes will not result in a change to the setpoints at which protective actions
are initiated. Sufficient DC capacity to support operation of mitigation equipment
is ensured. The changes associated with the new battery maintenance and
monitoring program will ensure that the station batteries are maintained in a
highly reliable manner. The equipment fed by the DC electrical sources will
continue to provide adequate power to safety related loads in accordance with
analysis assumptions.

Improvements 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.
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5.2

The addition of swing battery chargers increases the overall DC system
reliability. Administrative and mechanical controls will be in place to ensure that
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 TS 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. A
new Condition has been included as part of this proposed change to ensure that
plant operation, with DC buses cross-tied, will not exceed 21 days (30 days for
upgrade to 1800 amp-hour rated batteries).

Revising the LCO statement to reflect the SONGS-specific design terminology
and renaming existing conditions to make the Condition more consistent with the
Standard Technical Specifications (STS) is considered administrative.

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 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 WI|| 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 independence of the circuits and electric equipment comprising or
associated with the Class 1E power system, the protection system, systems
actuated or controlled by the protection system, and auxiliary or supporting
systems that must be operable for the protection system. The new system
configurations allowed by the proposed TS changes will continue to meet the
physical independence requirements of these systems.
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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, fiood, 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 1 structures that provide protection from the effects of
tornadoes, tornado missiles, and floods. The new system configurations allowed
by the proposed TS changes will continue to meet the requirements of GDC 2.

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

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

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

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

Compliance with GDC 50 requires that the reactor containment structure,
including access openings, penetrations, and containment heat removal systems,
be designed so that the containment structure and its internal compartments can
accommodate, without exceeding the design leakage rate and with sufficient
margin, the calculated pressure and temperature conditions resulting from any
Loss of Coolant Accident (LOCA). The proposed changes to the TS continue to
ensure systems and components required to support safety systems dunng 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 analyzed to
meet station blackout load profile requirements under all postulated operating
conditions.

EVALUATION CONCLUSIONS

10 CFR 50.386, "Technical specifications," provides the regulatory requirements
for the content required in a licensee's TS. Criterion 3 of 10 CFR 50.36(c)(2)(ii)
requires a limiting condition for operation to be established for a structure,
system, or component that is part of the primary success path and which
functions or actuates to mitigate a design basis accident or transient that either
assumes the failure of or presents a challenge to the integrity of a fission product
barrier. The DC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

Portions of the proposed license amendment request result in relocating certain
surveillances, surveillance acceptance criteria, and Required Actions that do not
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meet the criteria of 10 CFR 50.36(c)(2)(ii). Existing TS Table 3.8.6-1 limits reflect
nominal fully charged battery parameter values, with margin above that required
for declaration of an operable battery. These limits represent appropriate
monitoring levels and appropriate preventive maintenance criteria for long-term
battery quality and extended battery life. As such, they do not reflect the 10 CFR
50.36 criteria for LCOs of the lowest functional capability or performance levels of
equipment required for safe operation of the facility. The proposed changes
relocate these values and actions associated with restoration to a licensee-
controlled program under the control of 10 CFR 50.59, "Changes, tests, and
experiments."

The proposed items to be relocated to a licensee-controlled program will have
changes subject to review under 10 CFR 50.59 to determine if the proposed
changes will require prior NRC review and approval and will require reporting of
all changes to the NRC in accordance with 10CFR50.71(e). This provides
sufficient control of the requirements to assure the batteries are maintained in a
highly reliable condition. :

The restoration times and revised criteria for monitoring the capacity of the .
batteries and battery chargers to perform their intended functions are reasonable
and consistent with approved standards, guidance, and regulations. The revised
testing criteria ensure that full functlonallty is maintained and that Crltenon 3 of

- 10 CFR 50.36(c)(2)(ii) is met.

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.

The NRC has granted a similar license amendment for La Salle County Station,
Units 1 and 2.

ENVIRONMENTAL CONSIDERATION

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

AC Sources —Operating

3.8.1

CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and F.l 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  cc-emmmmmmmemee NOTES---=---mmmmmmmmem -
1. Buses 3A04 and 3D1 are required when
unit crosstie breaker 3A0416 is used
to provide a source of AC power.
2. Buses 3A06 and 3D2 are required when
unit crosstie breaker 3A0603 is used
to provide a source of AC power.
Verify correct breaker alignment and power |7 days

availability for each required offsite
circuit.

SAN ONOFRE--UNIT 2 3.8-4
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DC Sources — Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-0Operating

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 in MODE 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

SAN ONOFRE--UNIT 2

3.8-23
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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.

SURVETLLANCE 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)
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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 for 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

ay be performed in lieu of
nce per 48 months.

o
~ 0o
o 3

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 2 3.8-25
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DC Sources - Operating
3.8.4

SURVETLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8  m--em-mmmemmoeeo- NOTES==--=cmmmmmmmmmme

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
1ife

12 months
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DC Sources — Shutdown

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources —Shutdown
LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support

the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems — Shutdown."

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

A.2.1  Suspend CORE Immediately
ALTERATIONS.

NN =
=
jws]

A.2. Suspend movement of Immediately
irradiated fuel

assemblies.

w,:|>
=
o

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

concentration.

=
=
lww}

(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 1imits.
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 2 3.8-28 Amendment No. 127



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:

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 2 3.8-29 Amendment No. 127



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

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

A.l

=
=
o

=
~No

-
=
<o

=
w

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

3.8-30

(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 | Tmmediately
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.

O0R

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 ceil parameters meet 7 days
Table 3.8.6-1 Category A limits.

(continued)
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Battery Cell Parameters
3.8.6

SURVETLLANCE REQUIREMENTS (continued)

SURVETLLANCE 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 Cell Parameters

PARAMETER

3.8.6
Table 3.8.6-1 (page 1 of 1)
Battery Surveillance Requirements
CATEGORY A: CATEGORY C:
LIMITS FOR EACH CATEGORY B: ALLOWABLE VALUE
DESIGNATED PILOT | LIMITS FOR EACH FOR EACH

CELL

CONNECTED CELL

CONNECTED CELL

Electrolyte Level

> Minimum Tevel
indication mark,

> Minimum Tevel
indication mark,

Above top of
plates, and not

and < % inch and < % inch overflowing

above maximum above maximum

1eve} 3nd1cat10n 1evel indication

mark\a mark{a)
Float Voltage > 2.13 V >2.13 V >2.07 Vv
Specifii > 1.200 > 1.195 Not more than
Gravity b) (c) 0.020 below the

ND average of all

connected cells
Average of all
connected cells AND

> 1.205

Average of all
connected cells
> 1.195

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

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

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

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



Inverters — Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters-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---------~--
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. b hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. | 36 hours

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



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 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. .1 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 —Operating

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

voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Distribution Systems — Shutdown

3.8.10
3.8 ELECTRICAL POWER SYSTEMS
3.8.10 Distribution Systems — Shutdown
LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical

power distribution subsystems shall be OPERABLE to support
equipment required to be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A.l Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature(s)
distribution inoperable.
subsystems inoperable.
OR
A.2.1  Suspend CORE Immediately
ALTERATIONS.
AND
A.2.2  Suspend movement of Immediately
irradiated fuel
assemblies.
AND
A.2.3  Suspend operations Immediately

involving positive
reactivity additions
that could resuit in
Toss of required SDM
or boron
concentration.

e
=
- -

(continued)
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ACTIONS

(continued)

Distribution Systems — Shutdown

3.8.10

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A.2.4

=
jws)

Initiate actions to
restore required AC,
DC, and AC vital bus
electrical power
distribution
subsystems to
OPERABLE status.

Declare associated
required shutdown
cooling subsystem(s)
inoperable and not in
operation.

Immediately

Immediately

SURVEILLANCE REQUIREMENTS

SURVETLLANCE

FREQUENCY

SR 3.8.10.1

Verify correct breaker alignments and
voltage to required AC, DC, and AC vital

bus electrical power
subsystems.

distribution

7 days

SAN ONOFRE--UNIT 2

3.8-41

Amendment No.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15

Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
10CFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

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

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

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

(continued)
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AC Sources —Operating

3.8.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and
Associated Completion F.l 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.
SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.1.1  —-emmmmmmme e NOTES=----mcmmmmmmme oo

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.

SAN ONOFRE--UNIT 3

(continued)

3.8-4 Amendment No. 136,149




DC Sources —Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources —0Operating

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 in MODE 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

SAN ONOFRE--UNIT 3

3.8-23
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DC Sources —Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

CONDITION

- REQUIRED ACTION

COMPLETION TIME

D. Required Action and D.1
associated Completion
Time of Condition C
not met.

Declare associated
battery inoperable.

Immediately

SURVETLLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is > 129 V

on float charge.

7 days

SR 3.8.4.2 Verify no visible corrosion at terminals

and connectors.

OR

Verify connection resistance is .

< 150x10°® ohm for
< 150x10°® ohm for
< 150x10° ohm for
and < 150x10°° ohm

inter-cell connections,
inter-rack connections,
inter-tier connections,

for terminal connections.

92 days

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

24 months

SAN ONOFRE--UNIT 3

3.8-24
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DC Sources —Operating

SURVEILLANCE 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.

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

24 months

SR

3.8.4.7

ay be performed in lieu of
nce per 48 months.

NS
3=

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  —=mmmmmmmmmemmeoen NOTES===mmmmmmmmmmmee

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

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

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

60 months

Only applicable
when battery
shows
degradation or
has reached 85%
of the expected
Tife

12 months

SAN ONOFRE--UNIT 3~ 3.8-26
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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 Al 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.

w|3>
=
o

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

concentration.

-
=
o

|

(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 ONQFRE--UNIT 3 3.8-28 Amendment No. 116



SURVEILLANCE REQUIREMENTS

DC Sources — Shutdown
3.8.5

SURVETLLANCE

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
Jimits of Table 3.8.6-1.

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

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

A.l

= =
(AT [ww)

=
=
e/

|

=
w

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

1 hour

24 hours

31 days

Jimits of
Table 3.8.6-1.
(continued)
SAN ONOFRE--UNIT 3 3.8-30 Amendment No. 116



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.

SURVETLLANCE REQUIREMENTS

SURVETLLANCE 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
A

e}

Once within
7 days after
battery
discharge

< 110V

>
(w)

N

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
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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 level
indication mark,
and < % inch
above maximum
1eve} ;ndication
mark\d

> Minimum level
indication mark,
and < % inch
above maximum
1eve1 jndication
mark (@)

Above top of
plates, and not
overflowing

Float Voltage > 2.13V > 2.13V >2.07 V

Specifi% > 1.200 > 1.195 Not more than

Gravity b) (¢) 0.020 below the
ND 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

overfiowing.

(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-0perating
1CO 3.8.7 The required Train A, Train B, Train C, and Train D
inverters shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ NOTE---------~---
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter |[A.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. 1 AND
B.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 3 3.8-34 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; 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 Al 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 | AN

inoperable.

status.

16 hours from
discovery of
failure to meet
LCO

SAN ONOFRE--UNIT 3

3.8-38
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Distribution Systems —Operating

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



Distribution Systems — Shutdown

3.8.10
3.8 ELECTRICAL POWER SYSTEMS
3.8.10 Distribution Systems — Shutdown
LCO 3.8.10 The necessary portidn of AC, DC, and AC vital bus electrical

power distribution subsystems shall be OPERABLE to support
equipment required to be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required Al Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power . feature(s)
distribution inoperable.
subsystems inoperable.
OR
A.2.1  Suspend CORE Immediately
ALTERATIONS.
AND
A.2.2  Suspend movement of Immediately
irradiated fuel
assemblies.
AND
| A.2.3  Suspend operations | Immediately

involving positive
reactivity additions
that could result in.
lToss of required SDM
or boron
concentration.

=]
=
o

(continued)
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ACTIONS

Distribution Systems — Shutdown

3.8.10

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A.2.4

e
las)

Initiate actions to
restore required AC,
DC, and AC vital bus
electrical power
distribution
subsystems to
OPERABLE status.

Declare associated
required shutdown
cooling subsystem(s)
inoperable and not in
operation.

Immediately

Immediately

SURVETLLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.8.10.1

Verify correct breaker alignments and
voltage to required AC, DC, and AC vital

bus electrical power
subsystems.

distribution

7 days

SAN ONOFRE--UNIT 3
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
10CFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

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

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance freguency 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

Proposed Change Notice (PCN) 548, Rev. 3
Battery and DC Sources Upgrades and Cross-Tie

San Onofre Nuclear Generating Station, Units 2 and 3

Proposed Technical Specifications pages, Underline and Strikeout, Unit 2



TABLE OF CONTENTS

3.6 CONTAINMENT SYSTEMS . . . . . . . . . . . . .. . . . . 3.6-1
3.6.1 Containment . . . . . . . . . . . . . .00 .. 3.6-1
3.6.2 Containment Air Locks . . . . . . . . . . . . .. . 3.6-3
3.6.3 Containment Isolation Valves . . . . . . . . . . .. 3.6-8
3.6.4 Containment Pressure . . . . . . « « v v v v o . o . 3.6-16
3.6.5 Containment Air Temperature . . . . . . . . . .. 3.6-17
3.6.6.1 Containment Spray and Cooling Systems . . . . . . . 3.6-18
3.6.6.2 Containment Cooling System . . . . . . . . . . . .. 3.6-21
3.6.7 Not Used
3.6.8 Containment Dome Air Circulators . . . . . . . . . . 3.6-25
3.7 PLANT SYSTEMS . . . . .« « « « o v v v v v e e 3.7-1
3.7.1 Main Steam Safety Valves (MSSVs) . . . . . . . . . 3.7-1
3.7.2 Main Steam Isolation Valves (MSIVs) . . . . . .. 3.7-5
3.7.3 Main Feedwater Isolation Valves (MFIVs) . . . . . 3.7-7
3.7.4 Atmospheric Dump Valves (ADVs) . . . . . . . . . . 3.7-9
3.7.5 Auxiliary Feedwater (AFW) System . . . . . . . . . 3.7-11
3.7.6 Condensate Storage Tank (CST T-120 and T-121) . . 3.7-16
3.7.7 Component Cooling Water (CCW) System . . . . . . . 3.7-18
3.7.7.1 Component Cooling Water (CCW)

Safety Related Makeup System . . . . . . .. 3.7-19a
3.7.8 Salt Water Cooling (SWC) System . . . . . . . .. 3.7-20
3.7.9 Not Used
3.7.10 Emergency Chilled Water (ECW) . . . . . . . . .. 3.7-22
3.7.11 Control Room Emergency Air Cleanup System

(CREACUS) . . v v v o o o s s e e . 3.7-24
3.7.12 Not Used
3.7.13 Not Used
3.7.14 Not Used
3.7.15 Not Used
3.7.16 Fuel Storage Pool Water Level . . . . . . . . .. 3.7-29
3.7.17 Fuel Storage Pool Boron Concentration . . . . . . . 3.7-30
3.7.18 Spent Fuel Assembly Storage . . . . . . . . . .. . 3.7-32
3.7.19 Secondary Specific Activity . . . . . . . . . .. 3.7-35
3.8 ELECTRICAL POWER SYSTEMS . . . . . . . . . . . . . .. 3.8-1
3.8.1 AC Sources —Operating . . . . . . . . . o ... 3.8-1
3.8.2 AC Sources —Shutdown . . . . . . . . . . . . . .. 3.8-17
3.8.3 Diesel Fuel 0il1, Lube 0il, and Starting Air .. . 3.8-20
3.8.4 DC Sources —QOperating . . . . . . . . . . . . . .. 3.8-23
3.8.5 DC Sources —Shutdown . . . . . . . . . . . . ... . 3.8-27
3.8.6 Battery €eH+ Parameters . . . . . . . . . L . .. . 3.8-30
3.8.7 Inverters —Operating . . . . . . . . . . . . ... 3.8-34
3.8.8 Inverters — Shutdown . . . . . . . . . .. ... 3.8-36
3.8.9 Distribution Systems —Operating . . . . . . . . . . 3.8-38
3.8.10 Distribution Systems —Shutdown . . . . . . . . . . . 3.8-40

(continued)

SAN ONOFRE--Unit 2 iv Amendment No. 59, 268 |



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.
SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.1.1  —--memmmmmmee o NOTES------mmmeeee -
1. Buses 3A04amt—3Bt is arerequired when
unit crosstie breaker 3A0416 is used
to provide a source of AC power.
2. Buses 3A06amt—3B2 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)
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DC Sources —Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—0perating

1CO 3.8.4 The Train A ands Tra

in By—Traim—tr—amdFraimD DC electrical |
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A€ --—------ NOTE-------- Et——Yertfy tattery et tfow
Only applicable to §§§§g§§§;§ }ggg gble AND
T80U amp-hour rated 10,0~
batteries. TS
e %TCE‘PET"S
One or_two required Tt te
battery char eri;i _
m\a’g A.1 Restore battery 2 hours
: Terminal _voltage to I —
on one greater than or equal
train_inoperabie. o The minimum
I established 1loat
voltage.
AND
A.2 Verify battery float %DEE_QEE_lZ
current < 1.50 amps. nours
AND
A.3.1Restore required 72 hours
battery charger(s) to
UPERABLE Status.
OR
A.3.2.1 Provide ability to 12 hours
DOWEr ThHe _spare
pattery charger from
a diesel-backed
source.
AND
A.3.2.2 Restore required 7 _days
Dattery charger(s)
10 UPERABLE status.
(continued)
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DC Sources —O0Operating

3.8.4
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
-------- NOTE-~-------] B.1 Restore battery 2 hours
Only applicable to terminal voltage to
1760 amp-hour rated greater than or equal
batteries. to the minimum
6 """ ;"""'f"a' established float

ne or two require
battery charger(s) voltage.
on one train
inoperabTe. AND
B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1Restore reqguired 72 hours
battery charger(s) to
OPERABLE status.
OR
B.3.2.1 Provide ability to 12_hours
power the spare
batfery charger from
a diesel-backed
source.
AND
B.3.2.2 Restore required 1 days
battery charger(s)
To OPERABLE sftatus.
C.B Required Action and CB.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition €A or B
not met.

SAN ONOFRE--UNIT 2
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DC Sources —Operating

3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
DA. One DC electrical DA.1 Restore BC electgica] 2 hours
= ower subsystem to
power_subsystem DPERABLE <tatus.
dbbk}leTt‘U LUIILIU[ %
;ggggggbéﬁﬁggrthan D.2 Cross connect with same 2 hours
Tondition A or B. train DU subsystem (1800 —
amp-hour rafed batfery
required].
E. DC Subsystem Buses E.1 Restore DC Subsystem Buses | ----- NOTE------
cross connected to non-cross-connected Completion Time
(1800 _amp-hour rated contiguration. 75 30 days when
battery required). Cross connected
L0 upgrade fo
1800 amp-hour
rated
batferies.
21 days
FB. Required Action and | FB.1Be in MODE 3. 6 hours
Associated
Completion Time of AND
Condition D or E not | AEE
met.
FB.2 Be in MODE 5. - -1 36 hours
foomtredy

SAN ONOFRE--UNIT 2 3.8-25 Amendment No. 127 |




DC Sources —Operating

SURVETLLANCE REQUIREMENTS

3.8.4

SURVEILLANCE

FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater

than or equal to the minimum established 7 days
float voltage »—126—Vomftoat—Tharyge:
el Ao aD " s P . A . 1 %—da-y'g
SR38472 Yer -y oV IS TU e COTTOS TomT dt termia s
— . . . .
Yerfy comectiomr TES TS taTE TS
=f. D PR
< 0% ot for—rter=tet—TommeTtions T
=0, el M
<500 ot for—tmter=rack—commeTtTons T
=6, - - N
<500 ohm—for—irter=tier——ommeTtioTsT
= . . M
amt—<~ 150 ohmfor—termma TommET oS -
o0 b U o ¥ ~ 1] LI ot 1.1 1.1 1 1 | SO T T 1
SR—3843 Yerfy ctetts;Ttettpiates;, amtbattery P O

TaCkSsSTow o visua T imicat o ufphysTcat

SAN ONOFRE--UNIT 2 3.8-26
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DC Sources —O0Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)
SURVETILLANCE FREQUENCY

REMOVE VISThte termima ToTTuS o, Verfy 24—moTtts
TETT to TE T and termidl CONMEC L TONS are
Tregmamd tTyiTt, —amt are coated Wl
Mt T=COTTUSTOm Materiat:

wp
-
@
ob
+#
A

op
A
op
ob
;S
(& |

(Y COMMETt U TeSTStance 1S ZATmoTtiTs

| Fa\ Va'cy C I i | 4

THx U foT—TITteTr=Ce i TOMMEC t 0TS,

FyOX 0T otmfoT—TTTteTr=T4qCTKk COMMECLI0MS,
X8 o for—ter=tieT TonmmET oS,

—otmm

SR 3.8.4.26 =======——===—======= NOFE==m==—r=———=====

Verify each battery charger supplies 24 months
> rated amps at > the minimum
eStablished float voltdge T2 v jor
> 8iZ hours.

SR 3.8.4.3% ----- B il NOTES----cmmmmmmmmme - -
+—The batter¥_gerformance discharge test

in SR 3.8.%#.8b.7/ may be pertormed in
[7eu of SR 3.8.4.73 once ger 48 months
for batteries rated at 1260 amp-hours.

L e ol LS ol Ll e § L e s | 3 1
[4 TS SUurveTlTidlite Sildirl Tl UY

Verif batter¥-ca acity of the 1260 amp- 24 months
hour ¥ated ba terE 15 gdequate To supply,

and maintain 1n OPERABLE status, the.
required_emergency loads for the design
duty cycle when subjected to a battery
service test. I

(continued) '
I
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DC Sources—O0Operating
3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY
SR_3.8.8.4  cowemceecooooooooe- NOTE-=cmmzmmmmmmmmooeae
The modified performance discharge test in
SR 3.8.b./7 may Dbe performed 1n [1eu oT SK
3.8. 4.4 Tor batteriesS rated at [oUU amp-
nours.
Verify capacity of the 1800 amp-hour rated |30 months
battery 15 _adequate to supply, and maintain
in UPERABLE status, the required emergency
Toads Tor the design duty cycle when
Subjected to a battery Service test.
SR—3 84— NOTES=—=—mmm===
1 Fris—Surverttamce—shattTot e
peTformed— T MOBE—t 253 or 4
¢ tretitmay e takemrfor—umptanmed
everts—that—satTs Ty tirs—SR:
Yertfy battery capacTty TS5 =—80%vf—tte
MU aC LU e S~ Ta LTy WiTET SubJeCted—to—a t0-morrths
pETTOTIETCE UTSTharge test:
AND
————— NOFE—=—==
3 I .
whemr battery
stows
tegradatiomor
of—the—expected
e
tmomths
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3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown

LCO 3.8.5

DC Sources—Shutdown

3.8.5

The DC electrical power subsystem shall be OPERABLE to
port the DC electrical power distribution subsystem(s)

su
reguired by LCO 3.8.10, "Distribution Systems—Shutdown.™"

APPLICABILITY:

MODES 5 and 6,

During movement o

ACTIONS

f irradiated'fue1 assemblies.

CONDITION REQUIRED ACTION COMPLETION TIME
AB--------- NOTE--------- Bt Yerfy battery tet] tour
9366 app1%cable %Od - D
amp-hour rate 3 ANU
batteries. :
______________________ %TKE“UET“ﬁ
One or two required g éa te
battery cﬁargerés;"ur A.1 Restore battery 2 _hours
. terminal voltage to
, i greater than or equal
on one train to _the minimum
inoperabTe. established tloat
voltage.
AND :
A.2 Verify battery float Once per 12
current < 1.50 amps. hours
AND
A.3.1 Restore required 72 hours
batftery charger(s) to
OPERABLE status.
| OR
A.3.2.1 Provide ability to 72 hours
power the spare
battery charger from
a diesel-backed
source.
AND
| A.3.2.2 Restore required 7 _days

battery charger(s) to

OPERABLE status.

SAN ONOFRE--UNIT 2

3.8-27
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DC Sources—Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B, -~—--ee-- NOTE-=----==- B.1 Restore battery 2 hours
Only applicable to terminal voltage to
1260 amp-hour rated greater than or equal
batteries. to the‘minimum
established float
"""""""""""""" voltage.
One or two required
battery charger(s) on AND
one train inoperable.
B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1 Restore required 72 hours
battery charger(s) to
OPERABLE status.
OR
B.3.2.1 Provide ability to 12 _hours
power the spare
battery charger from
a diesel-backed
sgurce.
AND
B.3.2.2 Restore required L days
battery charger(s) to
OPERABLE status.
C. Required Action and C.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A or
B not met.
(continued)
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DC Sources —Shutdown
| 3.8.5
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D&. One or more required DA.1 Declare affected Immediately

tatteryor—assocratet required feature(s)
TOMtTU T equipmETt o inoperable.
tabTg—DC electrical

power subsystem(s) OR
inoperable_for reasons
other than Condition A | DA.2.1 Suspend CORE Immediately
or B. ALTERATIONS.

A

o

DA.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

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

=

ND

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

toomtmoed |

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




DC Sources —Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1  —--vmmmemmmm oo NOTE-------mmmmmm -
The following SRs are not required to be

performed: SR 3.8.4.26, amd—SR 3.8.4.37,
and SR 3.8.4.4 amt—SR—37848.

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

SR 3.8.4.1, SR—38## SR 3.8.4.37
SR—38472 SR3-8-45 SR37848.

SR3843 SR 3.8.4.26, and SR 3.8.4.4

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



Battery €ett—Parameters |

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery fett—Parameters

3.8.6

LCO 3.8.6 Battery tett—parameters for the Train A_andy Train B;—fram
E—am—Fraim D batteries shall be within limits. the

tategory Aot BTt o a3 T8 ot

APPLICABILITY:  When associated DC electrical power subsystems are required

to be OPERABLE.

ACTIONS

CONDITION REQUIRED ACTION

COMPLETION TIME

A—fOmeormoTe batterTes ftYertfy piiot—Tetts
Ly |
WTTIT One or_ moTE ETECLTO YtE EVE g

s tategorytvatues:

PaTameEteTS MEEt

Category € Vvatues:

A3 Restorebattery et

parameters—to

tategory A a8
S :
Taote 3861~

—rour

SAN ONOFRE-~UNIT 2 3.8-30
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Battery €ztt—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two batteries Al 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.2.1 Perform SR 3.8.6.1. 2 hours
OR
A.2.2 Perform SR 3.8.6.2. 2 hours
AND
A.3 Restore affected cell 24 hours
voltage > 2.07 V.
B, -—-------- NOTE--------- B.1 Perform SR 3.8.4.1. 2 _hours
Only applicable to
1800 amp-hour rated AND
batteries
—————————————————————— B.2 Restore battery float 12 hours
current to < 1.50
One or two batteries amps .
on one train with
float current > 1.50
amps.
C. ==------- NOTE--------=~ C.1 Perform SR 3.8.4.1. 2 _hours
Only applicable to
1260 amp-hour rated AND
hatteries
—————————————————————— c.2 Restore battery float 12 hours
current to < 0.75 amp.
One or two batteries
on one train with
float current > 0.75
amp.
(continued)
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Battery €ett—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. One or two batteries | -==--------- NOTES---------~--
on one train with one 1. Required Actions D.1
or more cells with and D.2 are only
electrolyte Tevel applicable if
less than minimum electrolyte Tevel is
established design below the top of the
limits. plates.
2. Required Action D.?2
shall be completed if
electrolyte level was
below the top of the
plates.
D.1 Restore electrolyte 8 hours
level to above the top
of the plates.
AND
D.2 Verify no evidence of 12 hours
leakage.
AND ‘
D.3 Restore electrolyte 31 days
level to greater than
or equal to minimum
established design
limits.
E. One or two batteries E.1 Restore battery pilot 12 hours
on one train with cell temperature to
pilot cell electrolyte greater than or equal
temperature less than to minimum established
minimum established design limits.
design limits.
F. One or more batteries F.1 Restore battery 2 hours

in redundant trains
with battery
parameters not within
limits.

parameters for

batteries in one train

to within Jlimits.

SAN ONOFRE--UNIT 2
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ACTIONS (Continued)

Battery €ett—Parameters |
3.8.6

CONDITION

REQUIRED ACTION COMPLETION TIME

e p—— NOTE----===-=-

Only applicable To
1800 amp-hour rated
batteries.

—— . ———— = ———

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

OR

One or two moTe '
batteries on one train

with one or more
battery cells with
fToat volfage < Z2.07 V

and fToat current

> 1.50 amEs.—WTth

oF~

6R
OmeormoTebatteres
witiromeorToTE

Edldmetcrb ot Wit

GB.1Declare associated Immediately
battery inoperable.

Only applicable to
1760 amp-hour rated
batferies.

H.1 Declare associated Immediately

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

OR

One or two batteries
on one train with one
or more battery cells
with fToat voltage

< Z.07 V and fTloat
current > 0./5 amp.

battery inoperable.

SAN ONOFRE--UNIT 2
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Battery €ettParameters |
3.8.6

SURVETLLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.8.6.1  —-ecemm———-- NOTE==-mmmcmmcm e oo
Not required to be met when battery
terminal voltage is less than the
minimum established float voltage of
SR 3.8.4.1.

Verify each battery float current is 7_days
< 1.50 amps for batteries rated at 1800

amp-hours.

SR 3.8.6.2  —---—seeeem- NOTE---cccmmmccce e
Not reqguired to be met when battery
terminal voltage is less than the
minimum established float voltage of
SR 3.8.4.1.

Verify each battery float current is 7 days
< 0.75 amp for batteries rated at 17260 amp-
hours.

SR 3.8.6.3 Verify each battery pilot cell voltage is 31 days
22.07 V.

SR 3.8.6.4 Verify each battery connected cell 31 days
electrolyte level is greater than or equal
to minimum established design Timits.

SR 3.8.6.53 Verify each battery pilot cell average 31782 days

vtectrotyte temperature is greater than or
equal to minimum established design limits.

L. $ o e I - i O
vfTeEprEesETtative tetis 15~ 00=fT

SR 3.8.6.6 Verify each battery connected cell voltage 92 days
is > 2.07 V.

(continued)
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Battery fett—Parameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY

SR 3.8. '4—8_6_7 :"—-_-H-T--:----'_':I:‘JIOTES--.--:_‘----’--I- ----- 60 months

T TITS Surver i rdahie STiair [ TITUL UK

. H] L] H] m
evellls hal 5dalis5Ty LHTS OR.,

——————————————————————————————————————————— NOFE=——===

Verify battery capacity is = 80% of

the manufacturer's rating when when the

subjected to a performance discharge
test or a modified performance
discharge fest.

battery shows
degradation or
has reached 85%
of the expected
Tife with
capacity < 100%
0T _the
manufacturer's

rating
AND

24 months when
the battery has
reached 85% o
the expected
Tife with
capacity > 100%
oT the
manufacturer's

rating

“h
Y
w
op
(@}
-

Yer Ty battery tett—parameters meet

7days

p
A
op
o
F
nNp

Yerify bottery Tett—parameters meet

SAN ONOFRE--UNIT 2
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Battery €ett—Parameters |

3.8.6
fabte—3T8-6=t—<page—tof 1)
—Battery Surverttanmce RequiTemeEnts
CATEGORY A~ CATEGORY €~
FHMEFS—FOR—FAEH CATEGORY B~ OB A
€ftE CONNECTEDLFEE COMECTEDCELE

mark ) e
Froat—ottage —5—13— —o 13— 507
%Ewﬁr&wtyﬁ')' —-208 —19% Not—Tmore—tram
82— tetow—the
Janiof gveTage uratt

TomTectedTTE TS

—t85

et ot ot -

the—speci et max mum tur My equd T Z Ty ThaTgeS provited—Tt—s ot

overftowimgs

et PR S o 2 $ b S i L P | 2 i ol M 2 .. 4
AOTCUTTECTTEU TOT ETECTTUIYLE LElNpPErdiulre difu TEVET. LeveETl LCOTTELUCLTUIT 15 TIUL

' T WET battery Tharg g TS < ¢ ampS WHE o Todt Tharges
{orSpecT T gravity measuTEmETt TRy e SsubstTtutedwiththestabTizedbatteTy

ads | i I £ 1 K- ) el 4 I L 1 Vol |
LITdTy hilg=—uT TT0al CuUrTent Tur UeLleriiTiirnyg Lthne stdale Ul LIdTrye Ul LT
" 1

destymatetpriotTer s s acceptarte omty dur g max o o7 days

|

~

I

!
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Inverters —QOperating

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 Fratm A —Traim 87
Frarmt;—amd—Fraim D inverters shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
———————————— NOTE----~-------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter | A.1 Power AC vital bus from 2 hours
inoperable. its Class 1E constant
voltage source
transformer.
AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
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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,7 Subsystems A, B, C, and D DC, and

Channels A, B, €, and D AC vital bus Frams—A Bt —amtD
Bts—amd—Frars A Bt —amdt AL —~vitat—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. subsystemto OPERABLE
status. AND
16 hours from
discovery of
failure to meet
LCO
C. One or more DC - C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable. status.
16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems —Operating

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

voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Distribution Systems —Shutdown

3.8.10
3.8 ELECTRICAL POWER SYSTEMS
3.8.10 Distribution Systems— Shutdown
LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical

power distribution subsystems shall be OPERABLE to support |
equipment required to be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A.l Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature(s) inoperable.

distribution
subsystems inoperable. | OR

A.2.1 Suspend CORE Immediately
ALTERATIONS.
AND
A.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

=
[ww]

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

=

D

(continued)
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Distribution Systems —Shutdown
3.8.10

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate actions to Immediately
restore required AC,
DC, and AC vital bus
electrical power
distribution
subsystem(s) to
OPERABLE status.

> |
N IO
(&3]

Declare associated Immediately
required shutdown
cooling subsystem(s)
inoperable and not in
operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

5.5.2.16

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.

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.

Reserved.

5.5.2.17

Battery Monitoring and Maintenance Program

This Program provides for battery restoration and maintenance, which

includes the following:

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

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

c. Actions to equalize and test battery cells that had been

discovered with electrolyte level below the top of the plates.
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3.8.5 DC Sources —Shutdown . . . . . . . . . . .. . 3.8-27
3.8.6 Battery €ett Parameters . . . . . . . . .. 3.8-30
3.8.7 Inverters —Operating . . . . . . . . . . .. 3.8-34
3.8.8 Inverters —Shutdown . . . . . . . . . . .. 3.8-36
3.8.9 Distribution Systems —Operating . . . . . . 3.8-38
3.8.10 Distribution Systems —Shutdown . . . . . . . 3.8-40

(continued)
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AC Sources —Operating

3.8.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.
F.2 Be in MODE 5. 36 hours
G. Three or more required [ G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.
SURVETLLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY
SR 3.8.1.1  —-mmmmmmeee e NOTES----mommmmmmemem e

1. Buses 2A04 ant—2bt—areis required when v
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)
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DC Sources —Qperating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—0Operating

.8. in A andy Traj Tt —Fram o i
LCO 3.8.4 ggﬁelrgagsy %n : sﬁgiT Ee 6bﬁ§ﬂ8t£.dﬂu framm D DC electrical |

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
At ------- NOTE-------- C—Yertfy battery cett Tom
98%6 appl%cab]e %Od g?g?g?;?!;i&;gg !gble D
amp-nour rate : OV -
batteries. ST %TCE_D'ET—B
""""""""""" merTafter

One or two required
battery charger(s) A.1 Restore battery 2 hours
UT—HSSUCTHTEg terminal voltage to -
greater than or equal

UTTabtimgTon _one to the minimum
train _inoperabTe. established fToat
voltage.
AND

A.2 Verify battery float

current < 1.50 amps. %%%%gggﬁ_lg

AND
A.3.1Restore required
battery charger(s) to 72 _hours
OPERABLE status.
OR
A.3.2.1 Provide ability to 12 hours
power the spare
battery charger from
a diesel-backed
SOUrcCE.
AND
A.3.2.2 Restore required 7 days

‘batter& cﬁérgerés!
0 status.

{confinued)
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DC Sources —Operating

3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B, —---—-- NOTE----=--- B.1 Restore battery 2 hours
Only applicable to terminal voltage to
1260 amp-hour rated greater than or equal
batteries. to the minimum
- established float
"""" : voltage.
One or two regquired
battery charger(s)
on one train AND
inoperable.
B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1Restore reguired 72 hours
battery charger(s) to
OPERABLE status.
OR
72 hours
B.3.2.1 Provide ability to
power fthe spare
battery charger from
a _diesel-backed
source,
AND 7 _days
B.3.2.2 Restore required
battery charger(s
0 status.
C.® Required Action and CB.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition €A or B
not met.
(continued)
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ACTIONS (continued)

DC Sources —Operating
3.8.4

CONDITION REQUIRED ACTION COMPLETION TIME
DA. One DC electrical DA.1 Restore DC electrical 2 hours
power subsystem Bower subsystem to
PERABLE status.
aSSUCTatedTomtTot
) J OR
inoperable_for .
reasons other than D.2 Cross connect with same 2 hours
Condition A or B. train DC subsystem {1800
amp-hour rated battfery
required) .
E. DC Subsystem Buses E.1 Restore DC Subsystem Buses | -=---- NOTE------
%?888 connﬁcted ted to ?on-gg%ss—conneéfed COm?&fifon Hime
amp-hour rate configuration. is ays
pattery required). when cross
connected to
upgrade fo
580 amp-hour
rated
batteries.
21 days
F8. Required Action and | EB.1Be in MODE 3. 6 hours
Associated
Completion Time of AND
Cogdition Dor Enot | —
met. F8.2Be in MODE 5. 36 hours
toomtmoed):

SAN ONOFRE--UNIT 3

3.8-25
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DC Sources —Operating
3.8.4
SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is greater 74
than or equal to the minimum established ays
float voltage »>~129Vomftoat—Ttarge:
SR—S3842 Yertfy o VvisThteTorTos o at—termTa s 92—ays
AT COTIITEC tOTS
OrR
YerTfy TommectTom Tes TS tante TS
< 150x 0 ot For—mter=ce H—ommET oSS
< 158%™ —otmr—for—mter=Tackcommec oSS
< 156x 0 —otmr—for—rter=tier—commET oS
amt<—t56x 0 otm—for—termacome Tt oS
SR—3843 Yertfy tetts; e prates,—anmd—battery ZAmomths
TICKSSToOWw 1oV isua T catTomr ot physTcal
tamagevr—atmoTma - deterToratTomT

SAN ONOFRE--UNIT 3 3.8-26
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SURVETLLANCE

DC

REQUIREMENTS (continued)

Sources —OQOperating
3.8.4

SURVETLLANCE

FREQUENCY

h
o

op

op

I

KEWUVE VlbIUIE LEIWIHdl LUITU)IUH, VEITTy
LEII to LEII dﬂu LElmrﬂdf LUHHELLIUHb di'e
LIEdH dHU LIyHL, dHU dIE LUdLEU

dHLI CUTTUS TUT MGLEIIdI

2Amormtts

oh
p

(& )]

op

VETlly LHyHELthH fEbldeHLE s
= 156X16 UHm LUI IHLEI LEII LUHHELLIUHB,
= 150X10 UHM IU! IHLEI—IdLK LUHHELLIU”S,

= TSOXTO Uhﬂ IUY IHLEI‘LIE[ LUHHELLIUH),

a'd 4‘156X10- UHm IUI LETMIHdI LUHHELLIUH).

SR

Verify each battery charger supplies
>_rated 300—amps at > the minimum
estabTished float voltage™tZ9 ¥ for
> 812 hours.

24 months

SR

+- The battery performance discharge test

1n SR 3.87878.6./ may be performed n
Tieu of SR 3.8.4=%.3 once per 4
months_for batter1es rated at 1260

amp-hours.

Lo L L W | L 11 4 L
TH S SUTVETTTAIILE STiaT T TIULUT

T

Ny

L s

LIEUIL Mmdy UE LdKEH FUT UHEIJHHEU

Verify tatterycapacity_of the 1260 amp-
hour rated battery 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.

&Y

24 months

SAN ONOFRE--UNIT 3 3.8-26a
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DC Sources —Operating

3.8.4
SURVEILLANCE REQUIREMENTS {continued)
SURVEILLANCE FREQUENCY
SR 3.8.4.4 —ceecmcmcmaaa——- NOTE-----—ccmmmmmmc oo
The modified performance discharge test in
SR 3.8.6.7 may be pertormed in Tieu of SR
3.8.8.4 for batteries rated at 1800 amp-
hours.
Verify capacity of the 1800 amp-hour rated 30 months
battery 15 adequate To supply, and maintain
in OPERABLE status, the required emergency
Toads for the design duty cycle when
subjected to a batfery service test.
SR 84— ROTES=——mmeeeee——=
1 Fris—Sourverttancestat T Tot—be
performedt—m MODE 25— or 4+
¢——Creditmay be—takemr—for—umptanmed
everts—that—sats Ty this—SRT
Yerfy battery capacity 75 >—80%of—tte
7 j momths
peTfoTTENTE UTSThaTye tEStT
AND
——==NOTE======
Omty—=pptiTatte
whermr—battery
STows
tegradatiomor
vf—tie—expected
Hfe
2—momths
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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 he DC electrical power subsystem shall be OPERABLE to
support the DC electrica) 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
------------------------------------- N et
LCO 3.0.3 is not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME
AB----no--- NOTE--------- Bt—Yerify battery Tett Ttour
Only applicable to gd!d”lﬂtt‘!b meet—Tabte
1800 amp-hour rated ﬁ%ﬂﬁﬂi&'
patteries. ) AND
gn%tor two required Al Rest batt E%;Espe 8
attery charger(s) or . estore battery Hrereafter
d:bguizted TOMLTO! terminal voltage to
' greater than or equal 2 hours
on _one train 10 _the minimum —_—
inoperabTe. established 7loat
voltage.

A.2 Verify battery float
current < 1.50 amps.

Once per 12

A.3.1 Restore reguired
battery charger{s) to
OPERABLE status. 72 hours

| OR

A.3.2.1 Provide ability to
goggr thehspare ;
attery charger from
a diesel-backed 72 hours
source.

ND

A.3.2.2 Restore required
battery charger(s) to
OPERABLE status.

7 days

(continued)
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DC Sources —Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B, ==------- NOTE----——--- B.1 Restore battery 2 hours
Only applicable to terminal voltage to
1260 amp-hour rated greater than or equal
batteries. to the minimum
established float
"""""""""""" voltage.
One or two required
battery charger(s) on AND
one train inoperable,
B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1 Restore required 712 hours
battery charger(s) to
QPERABLE status.
OR
B.3.2.1 Provide ability to 72 hours
power the spare
battery charger from
a diesel-backed
source.
AND
B.3.2.2 Restore required 7 days
battery charger{s) to
OPERABLE status.
C. Required Action and C.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A or
B not met. :
(continued)
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ACTIONS (continded)

DC Sources —Shutdown
3.8.5

CONDITION

REQUIRED ACTION

COMPLETION TIME

DA. One or more required
battery or—associated
COMtTUT equipmentoT
tabtimg—DC electrical
power subsystem(s)
inoperable_for reasons

other than Condition A

or B.

DA. 1

DA.2.1

=
=
La)

DA.2.2

=
=
()

|

DA.2.3

=
=
o

DA.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

Immediately

Immediately

Immediately

Immediately

SAN ONOFRE--UNIT 3
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SURVETLLANCE REQUIREMENTS

DC Sources —Shutdown

3.8.5

SURVEILLANCE

FREQUENCY

SR 3.8.5.1  —--emcmmmmmeemme - NOTE----mmemmm e -
The following SRs are not required to be
performed: SR 3.8.4.26, amd=SR 3.8.4.37,
and SR 3.8.4.4 amd—SR—3-8-4-8.

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

SR 3.8.4.1, SR3T8#4—SR 3.8.4.3%
SRS 84— SR3 8 &SR3 8487
SR3643 SR 3.8.4.26, and SR 3.8.4.4

SRs

In accordance
with applicable

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




3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery €ettParameters

Battery €ett—Parameters |

3.8.6

LCO 3.8.6 Battery tett—parameters for the Train A_andy Train By—fram
tamt—FramB batteries shall be within limits.the
tategory A —amt— B mrtsofabte 3861

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

ACTIONS

CONDITION REQUIRED ACTION. COMPLETION TIME
A—fOmeormoTre batteries f—Yertfy pirivt—Tetts Tour
with—omeormoTEe vrectrotyte—tevetr—and
tattery tett Foat—vottagemeet
parameters ot Wit Fabte—S8t=ttateygory ¢t
HmrtsT vatuess
AiD
A2 Yerfy battery ettt —hours
parameters Meet
Fabte3-8- 6=t Category €
varuess
AiD
A S—Restoretbattery ettt 3tays
parameters—to——tategory A
amd—B—HmTts—of
Fabte—38-6=1+
{continued)
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Battery €ett—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.2.1 Perform SR 3.8.6.1. 2 hours
OR
A.2.2 Perform SR 3.8.6.2. 2 hours
AND
A.3 Restore affected cell 24 hours
voltage >22.07 V.
B, =—-ceee-- NOTE-------—- B.1 Perform SR 3.8.4.1. 2 hours
Only applicable to
1800 amp-hour rated AND
batteries.
---------------------- B.2 Restore battery float 12 hours
current to < 1.50
One or two batteries amps .
on one train with
float current
> 1.50 amps.
. =cmeee—- NOTE~-------- C.1 Perform SR 3.8.4.1. 2 hours
Only applicable to ’ .
1260 amp-hour rated AND
batteries
—————————————————————— C.2 Restore battery float 12 hours
current to < 0.75 amp.
One or two batteries
on one train with
float current
> 0.75 amp.
(continued)
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ACTIONS

(Continued)

Battery €eti—Parameters |

3.8.6

CONDITION

REQUIRED ACTION

COMPLETION TIME

One or two batteries

batteries in
redundant trains
with battery
parameters not
within Timits.

on one train with one 1, Required Actions D.1
or more cells with and D.2 are only
electrolyte level applicable if
less than minimum electrolyte level is
established design below the top of the
limits. plates.
2. Required Action D.2
shall be completed if
eTectrolyte fevel was
below the top of the
plates.
D.1 Restore electrolyte 8 hours
level to above the top
of the plates.
AND
D.2 Verify no evidence of 172 hours
leakage.
AND
D.3 Restore electrolyte 31 days
level to greater than
or eqgual to minimum
established design
Jimits.
One or two batterijes | E.1 Restore battery pilot 12 hours
on one train with cell temperature to
pilot cell greater than or equal
electrolyte to minimum established
temperature less design limits.
than minimum
established design
limits.
One or more F.1l Restore battery 2 hours

parameters for

batteries in one train

to within Timits.

SAN ONOFRE--UNIT 3

3.8-30b

(continued)

Amendment No. 116 .|




Battery €ett—Parameters
3.8.6

ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME

GB., —-------- NOTE---=we--- GB.1 Declare associated Immediately

- ‘Uﬁl% applicable to battery inoperable.
amp-hour rated
batteries.

Required A
associated
Time of Co

0

0R

One or two moTe _
batteries on one train
with one or_more

battery cells with
Tloat_vortage < 2.07 V

and 7loat current
1.oU amps. wWrth

FESEMtative TeET TS
IO
OrR

omeormoTre tattertes

Wit OO ToTE

H, -=--=----- NOTE----=---- H.1 Declare associated Immediately
Unly applicable to battery i1noperable.
1266 amp-hour rated
batteries.

Required Action and
assoctated Completion
Iime o7 Condition A,
C, U, E, or F not met.

OR

One or two batteries
On _one train with one
Or more battery cells
With 1loat voltage

< 7Z.U/7V and Tioat
current > U./5 amp.
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Battery €ettParameters |
3.8.6

SURVETLLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.8.6.]1  =—-----meemcmoo—--- NOTE----ccmmmmmmm e -
Not required to be met when battery
terminal voltage is less than the minimum
established float voltage of SR 3.8.4.1.

Verify each battery float current is 7 _days
< 1.50 amps for batter1es rated at 1800

amp-hours.

SR 3.8.6.2  =-c-mmmmmmmmmmmmen NOTE--mmmcc e
Not required to be met when battery
terminal voltage is less than the minimum
established float voltage of SR 3.8.4.1.

Verify each battery float current is 7 _days
< 0.75 amp for batteries rated at 1260 amp-
hours.

SR 3.8.6.3 Verify each battery pilot cell voltage is 31 days
22.07 V.

SR 3.8.6.4 Verify each battery connected cell 31 days
electrolyte level is greater than or equal
to minimum established design limits.

SR 3.8.6.5% Verify each battery pilot cellaverage 3192 days

etectrotyte temperature is greater than or
equal to minimum established design

limits.ofTepresemtative tetts 15 > 60=F

SR 3.8.6.6 Verify each battery connected cell voltage 92 days
is »2.07 V.

(continued)
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Battery €ettParameters

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.4786.7]  =====T=========< NOTFES=——=—=—m====" 60 months

+—Frs—Surverttance sttt e

performed—m MObE—T 253 o4 AND
S tredttmay te—takemrfor—umptanmed 12 months

evemrts—that—satis Ty this—SR:
B e I S EEES —====ROFE—=
Verify battery capacity is >80% of the '
manufacturer's rating when subjected to when the

a performance discharge test_or a
modified performance discharge test.

battery shows
degradation or
has reached 85%
of the expected
1ife with
capacity <100%
of the
manufacturer's

rating
ND

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

rating

1 7 uays

J7udays
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Battery €et—Parameters |

3.8.6
Fatte38-6=t—page—tof 1
Battery SurveranceRequiremernts
CATEGORY A~ CATEGORY €~
FHAEFS—FOR—FAE CATERORY B~ A B A R AT
ettt CONNECTED—CEt T

toat Voltage >3 >—2 13 207
Spec 6 aVltyEEj >—1260 >—1155 Rot—more—ttam
AND IVeETAge U —att
comreTted-TTE S AND
) Tl . n L el l 1 : | 4 b | u n I (o | . 1
(a—tt—~acceptatrtefor—theetectrotyte—tevet—totemporarity TcTrease above
the—specf et maxmumrdur g egqua Tz Tyt gES proviteEt TS ot
Ll o L Il el he | 1 | 3 i i 1 =l 1 ke e -
{b——Correctet—for—etectrotyte—temperature—amd—tevet—teve—corTECtIOT TS
ot TeEqUTTEt; huweveT; whemrbattery charg iy s <2 amps—witem o tuat
A ol LI =l L3 L 1 1 F LA 4 L . O O
tor—Specricyravity megsuTEmETt ey beSubstitutedwiththe s tabt i zed

SAN

Ei Lod L AJ o Il L L L I L) il oo i Il ad L 'l
battery Thargmgor—toatTurrent—for—tetermmmg—the s tate v —Ttharge ot
thre—desTgmated—priot—Tett—fthis s acceptabte oty dur g max mumot

Ftays fortowimg < battery tharge:
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Inverters —Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters—0Qperating
LCO 3.8.7 The required Channel A, B, C, and D AC FraimA—FraimB;
Fratmt—amt—FrarmP—inverters shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ NOTE-==-mmmmm =
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter | A.1 Power AC vital bus from 2 hours
inoperable. its Class 1E constant
voltage source
transformer.
AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
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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,T Subsystems A, B, C, and D DC, and

Channels A, B, C, and D AC vital bus Frams—f&T—S8;—C;,—amd b

DE—amd—Trams A Bt et DAt —~vitat—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
fajlure to meet
£CO
B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable. supsystemto 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

SAN ONOFRE--UNIT 3
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Distribution Systems —Operating

ACTIONS (continued)

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
SURVETLLANCE REQUIREMENTS
SURVETLLANCE 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
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Distribution Systems — Shutdown

3.8.10
3.8 ELECTRICAL POWER SYSTEMS
3.8.10 Distribution Systems—Shutdown
LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical

power distribution subsystems shall be OPERABLE to support |
equipment required to be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A.l Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature(s) inoperable.

distribution
subsystems inoperable. [ OR

A.2.1 Suspend CORE Immediately
ALTERATIONS.
AND
A.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

I
()

N

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

x>
=

D

(continued)
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Distribution Systems —Shutdown
3.8.10

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate actions to Immediately
restore required AC,
DC, and AC vital bus
electrical power
distribution
subsystem(s) to
OPERABLE status.

pd
=
[

|

=
~No
o

Declare associated Immediately
required shutdown
cooling subsystem(s)
inoperable and not in
operation.

SURVETLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

. 5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
10CFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for
recommended Type A testing may be extended by up to 15 months.

This option should be used only in cases where refueling
schedules have been changed to accommodate other factors.

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

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

5.5.2.16 Reserved.

5.5.2.17 Battery Monitoring and Maintenance Program

This Program provides for battery restoration and maintenance, which
includes the following:

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

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

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

SAN ONOFRE--UNIT 3 5.0-20b Amendment No. 135 |
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AC Sources —Operating

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.
AC sources inoperable.

Immediately

SURVEILLANCE REQUIREMENTS

SURVETILLANCE FREQUENCY
SR 3.8.1.1  ~omemmmee - NOTES---------mcmcmcmmo-
1. Bus 3A04 is required when unit |
crosstie breaker 3A0416 is used to
provide a source of AC power.
2. Bus 3A06 is required when unit |
crosstie breaker 3A0603 is used to
provide a source of AC power.
Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.
(continued)
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3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—0perating
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

DC Sources —Operating

CONDITION

REQUIRED ACTION

COMPLETION TIME

Only applicable to
1800 amp-hour rated
batteries.

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

A.l

Pt
=
(e}

]
=
o

=
(@8]
—

|O
=

A.3.2

A.3.2

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

Verify battery float
current < 1.50 amps.

Restore required
battery charger(s)

to OPERABLE status.

.1 Provide ability to
Bower the spare

attery charger from

a diesel-backed
source.

ND

.2 Restore required
battery charger(s)

to OPERABLE status.

2 hours

Once per 12
hours

72 hours

72 hours

7 days

SAN ONOFRE--UNIT 2
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DC Sources—0perating

3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. -------- NOTE------- B.1 Restore battery 2 hours
. terminal voltage to
only spplicabie to | greater than of equ
batteries to the minimum
) established float
------------------- voltage.
One or two required
battery charger(s) AND
on one train
inoperable. B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1 Restore required 72 hours
battery charger(s)
to OPERABLE status.
OR
B.3.2.1 Provide ability to 72 hours
Bower the spare
attery char er from
a diesel-backed
source.
AND
B.3.2.2 Restore required 7 days
battery charger(s)
to OPERABLE status.
C. Required Action and | C.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A or B not
met.

(continued)
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ACTIONS (continued)

DC Sources—Operating

3.8.4

CONDITION REQUIRED ACTION COMPLETION TIME
D. One DC electrical D.1 Restore DC electrical 2 hours
power subsystem power subsystem to
inoperable for OPERABLE status.
reasons other than
Condition A or B. OR
D.2 Cross connect with same 2 hours
train DC subsystem (1800
amp-hour rated battery
required) .
E. DC Subsystem Buses E.1 Restore DC Subsystem Buses | ----- NOTE-----
cross connected to non-cross-connected Completion
(1800 amp-hour configuration. Time is 30
battery required). days when
Cross
connected to
upgrade to

1800 amp-hour
rated

batteries.
21 days
F. Required Action and F.1 Be in MODE 3. 6 hours

Associated

Completion Time of AN

Condition D or E not | —

met.

F.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 2

3.8-24

Amendment No.




DC Sources —Operating

SURVETLLANCE REQUIREMENTS

3.8.4

SURVETLLANCE

FREQUENCY

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

7 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  —-mcmmmmcemmeoooo NOTE=--==mmmmmmmmmmmcmmm
The battery performance discharge test in
SR 3.8.6.7 may be performed in lieu of SR
3.8.4.3 once per 48 months for batteries
rated at 1260 amp-hours.

Verify capacity of the 1260 amp-hour rated
battery 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.

24 months

SR 3.8.4.4  —meemcmmmeeemoe- NOTE==- === mmmmmm o e mme

The modified performance discharge test in
SR 3.8.6.7 may be performed in lieu of

SR 3.8.4.4 for batteries rated at 1800 amp-
hours.

Verify capacity of the 1800 amp-hour rated
battery 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.

30 months

SAN ONOFRE--UNIT 2 3.8-25
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DC Sources —Operating
3.8.4

Amendment No.



LCO 3.8.5

APPLICABILITY:

3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown

DC Sources —Shutdown
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.”

MODES 5 and 6,

During movement of irradiated fuel assemblies.

ACTIONS

REQUIRED ACTION

COMPLETION TIME

Only applicable to
1800 amp-hour rated
batteries.

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

>
=
L)

>
~No

>
=
jws/

x>
w
[—

A.3.2

A.3.2

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

Verify battery float
current < 1.50 amps.

Restore required
battery charger(s) to
OPERABLE status.

.1 Provide ability to

ower the spare
attery charger from
a diesel-backed
source.

AND

.2 Restore required

battery charger(s)
to OPERABLE status.

2 hours

Once per 12
hours

72 hours

[ 72 hours

7 days

SAN ONOFRE--UNIT 2
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DC Sources —Shutdown
3.8.5
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B, —-mememm- NOTE-------~- B.1 Restore battery 2 hours
terminal voltage to
greater than or equal
to the minimum

Only applicable to
1260 amp-hour rated

batteries. established float
""""""""""""""" voltage.
One or two required
battery charger(s) on | AND
one train inoperable. _
B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1 Restore required 72 hours
battery charger(s) to
0 OPERABLE status.
OR

B.3.2.1 Provide ability to 72 hours
Bower the spare
attery charger from
a diesel-backed
source.

ND

B.3.2.2 Restore required
batter ch%rger(s) 7 days
to OPERABLE status.

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

(continued)
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DC Sources—Shutdown
3.8.5
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One or more required D.1 Declare affected Immediately
DC electrical power required feature(s)
subsystem(s) inoperable.
inoperable for reasons
other than Condition A | OR
or B.

D.2.1  Suspend CORE Immediately
ALTERATIONS.

ST
=
=

D.2. Suspend movement of Immediately
irradiated fuel

assemblies,

w =
=
<

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

concentration.

lew)

~No

=~ =
=
o

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

SAN ONOFRE--UNIT 2 _ 3.8-28 Amendment No.




DC Sources—Shutdown

SURVEILLANCE REQUIREMENTS

3.8.5

SURVETLLANCE

FREQUENCY

SR 3.8.5.1

The following SRs are not required to be
performed: SR 3.8.4.2, SR 3.8.4.3, and SR
3.8.4.4.

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

.1, SR 3.8.4.2, SR 3.8.4.3, and

In accordance
with applicable

SRs

SAN ONOFRE--UNIT 2 3.8-29
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Battery Parameters |
3.8.6

3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Parameters

LCO 3.8.6 Batter% 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.

ACTIONS

CONDITION REQUIRED ACTION | COMPLETION TIME
A. One or two batteries Al Perform SR 3.8.4.1. 2 hours
on one trajn with onpe
or more batter¥ cells AND
f]oat voltag
<2.07 A.2.1 Perform SR 3.8.6.1. 2 hours
OR
A.2.2 Perform SR 3.8.6.2. 2 hours
AND
A.3 Restore affected cell 24 hours
voltage = 2.07 V.
B, ~---ee-- NOTE---=-=-==- B.1 Perform SR 3.8.4.1. 2 hours
0n15 applicable to
1800 amp-hour rated AND
batteries,
————————————————————— B.2 Restore battery float 12 hours
current to < 1.50
One or two batteries amps.

on one train with
tloat current > 1.50

amps.
C. =--e-e-- NOTE-----=--- C.1 Perform SR 3.8.4.1. 2 hours

On15 applicable to _

1260 amp-hour rated AND

batteries

--------------------- C.2 Restore battery float | 12 hours
current to < 0.75 amp.
One or two batteries
on one train with
float current > 0.75
amp.

(continued)

SAN ONOFRE--UNIT 2 3.8-30 Amendment No.




Battery Parameters |

in redundant trains
with battery
parameters not within
1imits.

arameters for
atteries in one train
to within Jimits.

3.8.6
ACTIONS (Continued) |
CONDITION REQUIRED ACTION COMPLETION TIME
One or two batteries | ----------=- NOTES------------
on one train with one | 1. Required Actions D.1
or more cells with and D.2 are only
electrolyte level a?p1icab]e if
less than minimum electrolyte level is
established design below the top of the
Timits. plates.
2. Required Action D.2
shall be completed if
electrolyte level was
below the top of the
plates.
D.1 Restore electrolyte 8 hours
Tevel to above the top
of the plates.
AND
D.2 Verify no evidence of 12 hours
leakage.
AND
D.3 Restore electrolyte 31 days
level to greater than
or equal to minimum
established design
Timits.
One or two batteries E.1 Restore battery pilot 12 hours
on one train with cell temperature to
pilot cell electrolyte greater than or equal
temperature less than to minimum established
minimum established design limits.
design limits.
One or more batteries |F.1 Restore battery 2 hours

SAN ONOFRE--UNIT 2
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Battery Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
G. --=----- NOTE--------- G.1 Declare associated Immediately
Only applicable to battery inoperable.
1800 amp-hour rated
batteries.

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

0R

One or two batteries
on one train with one
or more battery cells
with float voltage

< 2.07 V and float
current > 1.50 amps.

H.  mmemmm-- NOTE--------- H.1 Declare associated Immediately
Only applicable to battery inoperable.
1260 amp-hour rated _
batteries.

Required Action and
associated Completion
Time of Condition A,
C, D, E, or F 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 > 0.75 amp.

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



SURVEILLANCE REQUIREMENTS

Battery Parameters |
3.8.6

SURVEILLANCE

FREQUENCY

SR 3.8.6.1

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
< 1.50 amps for batteries rated at 1800
amp-hours.

7 days

SR 3.8.6.2

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
< 0.75 amp for batteries rated at 1260
amp-hours.

7 days

SAN ONOFRE--UNIT 2 3.8-32a
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Battery Parameters |

3.8.6
SURVETILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY
SR 3.8.6.3 Verify each battery pilot cell voltage is 31 days
>2.07 V.
SR 3.8.6.4 Verify each battery connected cell 31 days
electrolyte level is greater than or equal
to minimum established design . limits.
SR 3.8.6.5 Verify each battery pilot cell temperature | 31 days
is greater than or equal to minimum
established design limits.
SR 3.8.6.6 Verify each battery connected cell voltage |92 days
is 2 2.07 V.
SR 3.8.6.7 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.

{ rating

12 months when the
battery shows
degradation or has
reached 85% of the
expected 1ife 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

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 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-=--=mmmumm
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter | A.1 Power AC vital bus from 2 hours
inoperable. its Class 1E constant
voltage source
transformer.
| AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

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



Distribution Systems —Operating

3.8.9
3.8 ELECTRICAL POWER SYSTEMS
3.8.9 Distribution Systems—Operating
LCO 3.8.9 Train A and Train B AC, Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus electrical power
distribution systems shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION | COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution system
system inoperable. to OPERABLE status. AND
16 hours from
discovery of
failure to meet
LCO
B. One or more AC vital | B.1 Restore AC vital bus to 2 hours
bus inoperable. 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
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 systems.

SAN ONOFRE--UNIT 2
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Distribution Systems —Shutdown

©3.8.10
3.8 ELECTRICAL POWER SYSTEMS
3.8.10 Distribution Systems—Shutdown
LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical

power distribution systems shall be OPERABLE to support |
equipment required to be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required A.l Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature(s) inoperable.
distribution systems
inoperable. OR
A.2.1 Suspend CORE - Immediately
ALTERATIONS.
AND
A.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

=
[

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

=

D

(continued)
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ACTIONS (continued)

Distribution Systems— Shutdown

3.8.10

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued) A.2.54

P
=
o

>
N
(&

Initiate actions to
restore required AC,
DC, and AC vital bus
electrical power
distribution
system(s) to OPERABLE
status.

Declare associated
required shutdown
cooling system(s)
inoperable and not in
operation.

Immediately

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and
voltage to required AC, DC, and AC vital

bus electrical power

distribution systems.

7 days

SAN ONOFRE--UNIT 2 3.8-41
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Procedures, Programs, and Manuals
5.5
5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01, "Industry
Guideline For Implementing Performance-Based Option Of 10CFR 50,
Appendix J," as endorsed by Regulatory Guide 1.163. Specifically, NEI
94-01 has these provisions for test frequencies extension:

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

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C testing

may be extended by up to 25 percent of the test interval, not to
exceed 15 months.

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

5.5.2.16 Reserved.
5.5.2.17 Battery Monitoring and Maintenance Program

This Program provides for battery restoration and maintenance, which
includes the following:

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

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

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

SAN ONOFRE--UNIT 2 5.0-20b Amendment No.
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(CREACUS) . . . . . . o o o v oo oo

Not Used
Not Used
NOt Used
Not Used

Fuel Storage Pool Water Level . . . . . . . ..
Fuel Storage Pool Boron Concentration . . . . .
Spent Fuel Assembly Storage . . . . . . . . ..
Secondary Specific Activity . . . . . . . . ..

Diesel Fuel 0i1, Lube 0i1, and Starting Air

DC Sources —Operating . . . . . . . . . . .. ..
DC Sources —Shutdown . . . . . . . . . . ... L.

Battery Parameters . . . . . . . . . . . . ..

Inverters —QOperating . . . . . . . . . . . . ..
Inverters —Shutdown . . . . . . . . . . . . ..
Distribution Systems —Operating . . . . . . . . ..
Distribution Systems —Shutdown . . . . . . . . . .

....................
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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  mmmmmmmmmem e NOTES----~-mmmmmmmm e

1. Bus 2A04 is required when unit

crosstie breaker 2A0417 is used to

provide a source of AC power.

2. Bus 2A06 is reqguired 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.

SAN ONOFRE--UNIT 3
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3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources—0perating

DC Sources —Operating
3.8.4

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, - NOTE-----=-- A.1 Restore battery 2 hours
. terminal voltage to
Only applicable to greater than or equal
1800 amp-hour rated to th .
batteries O thé minimum
) established float
———————————————————— voltage.
One or two required AND
battery charger(s) E—
on one train .
; A.2 Verify battery float Once per 12
inoperable. current < 1.50 amps. hours
AND
A.3 Restore required 72 hours
battery charger(s)
to OPERABLE status.
OR
A.3.2.1 Provide ability to 72 hours
ower the spare
attery charger from
a diesel-backed
source.
AND
A.3.2.2 Restore required 7 days
battery charger(s)
to OPERABLE status.

SAN ONOFRE--UNIT 3

3.8-23
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DC Sources—Operating

3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B, —eeo-- NOTE-------- B.1 Restore battery 2 hours
. terminal voltage to
Only applicable to greater than or equal
1260 amp-hour rated Yo the min:
batteries. O Lhe minimum
established float
-------------------- voltage.
One or two required AND
battery charger(s) —
on one train .
X B.2 Verify battery float Once per 12
inoperable. current < 0.75 amp. hours
AND
B.3.1  Restore required 72 hours
battery charger(s)
to OPERABLE status.
OR
B.3.2.1 Provide ab111ty to 72 hours
Bower the spare
attery charger from
a diesel-backe
source.
AND
B.3.2.2 Restore required 7 days
battery charger(s)
to OPERABLE status.
C. Required Action and C.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A or B not
met. :

(continued)
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DC Sources —Operating
3.8.4

cross connected
(1800 amp-hour rated
battery required).

to non-cross-connected
configuration.

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
One DC electrical D.1 Restore DC electrical 2 hours
power subsystem power subsystem to
inoperable for OPERABLE status.
reasons other than
Condition A or B. OR
D.2 Cross connect with same 2 hours
train DC subsystem (1800
amp-hour rated battery
required).
DC Subsystem Buses E.1 Restore DC Subsystem Buses | ------ NOTE-----

Completion Time
is 30 days when
cross connected
to upgrade to
1800 amp-hour

rated
batteries.
21 days
Required Action and F.1 Be in MODE 3. 6 hours
Associated
Completion Time of AND
Condition D or E not
met. F.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 3
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DC Sources —Operating

SURVETLLANCE REQUIREMENTS

3.8.4

SURVETLLANCE

FREQUENCY

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

7 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  cmmmmemmmememe- NOTE~-m-mommmmm e
The battery performance discharge test in
SR 3.8.6.7 may be performed in lieu of SR
3.8.4.3 once per 48 months for batteries
rated at 1260 amp-hours.

Verify capacity of the 1260 amp-hour rated
battery 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

SR 3.8.4.4  cmmemmmmema - NOTE--=m-mmmmmmmmm e
The modified performance discharge test in
SR 3.8.6.7 may be performed in lieu of SR
3.8.4.4 for batteries rated at 1800 amp-
hours.

Verify capacity of the 1800 amp-hour rated
battery 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.

30 months

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

This page intentionally deleted.
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DC Sources —Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

T NOTE--------- A.l Restore battery 2 hours
terminal voltage to
greater than or equal
to the minimum
established float
---------------------- voltage.

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

Only applicable to
1800 amp-hour rated
batteries.

=
=
lw)

=
~No

Verify battery float Once per 12
current < 1.50 amps. hours

>
=
e/

A.3.1 Restore required 72 hours
battery charger(s) to

OPERABLE status.
OR

A.3.2.1 Provide ab111ty to 72 hours
Bower the spare
attery char er from
a diesel-backe
source.

AN

| A.3.2.2 Restore required
batter ch%r er(s) to 7 days
OPERABLE status.

(continued)
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DC Sources—Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B, --------- NOTE---~----- B.1 Restore battery 2 hours
: terminal voltage to
Only applicable to
126% agg-hour rated greater than or equal
batteries to the minimum
) established float
---------------------- voltage.
One or two required
battery charger(s) on | AND
one train inoperable. .
B.2 Verify battery float Once per 12
current < 0.75 amp. hours
AND
B.3.1 Restore required 72 hours
battery charger(s) to
OPERABLE status.
OR
B.3.2.1 Provide ab111ty to 72 hours
Bower the spare
attery charger from
a diesel-backed
source.
AND
B.3.2.2 Restore required
batter ch%r er(s) to 7 days
OPERABLE status.
C. Required Action and C.1 Declare associated Immediately

associated Completion
Time of Condition A or
B not met.

battery inoperable.

SAN ONOFRE--UNIT 3
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DC Sources —Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. One or more required D.1 Declare affected Immediately
DC electrical power required feature(s)
subsystem(s) inoperable.

inoperable for reasons
other than Condition A | OR

or B.
D.2.1  Suspend CORE Immediately
ALTERATIONS.
AND
D.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

>
Lw)

D.2.

w

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

r
o

Initiate action to Immediately |
restore required DC
electrical power

subsystem(s) to |
OPERABLE status.

faw)
N
IS
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DC Sources —Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1  memecmmmmemeee - NOTE--==-==--m~memom -
The following SRs are not required to be
performed: SR 3.8.4.2, SR 3.8.4.3, and
SR 3.8.4.4, :

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

following SRs are applicable: with applicable
SRs

SR 3.8.4.1, SR 3.8.4.2, SR 3.8.4.3, and

SR 3.8.4.4.
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Battery Parameters |
3.8.6

3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Parameters |

LCO 3.8.6 Batterg parameters for the Train A and Train B batteries
shall be within Timits.

APPLICABILITY: wheB a Egd DC electrical power subsystems are required

ACTIONS

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 batter{ cells AND
w15h0§1oat voltag

A.2.1 Perform SR 3.8.6.1. 2 hours
OR
A.2.2 Perform SR 3.8.6.2. 2 hours
AND
A.3 Restore affected cell 24 hours
voltage > 2.07 V.
B, —-o-eee-- NOTE=----mmm- B.1 Perform SR 3.8.4.1. 2 hours
On]g applicable to
1800 amp-hour rated AND
batteries.
--------------------- B.2 Restore battery float 12 hours
current t 1.50 amps.

One or two batteries
on one train with
float current

> 1.50 amps.

C. —-mmemee- NOTE--~------ C.1 Perform SR 3.8.4.1. 2 hours
0n1% applicable to
1260 amp-hour rated AND
batteries. :
--------------------- C.2 Restore battery float 12 hours
. _ current to < 0.75 amp.
One or two batteries
on one train with
float current
> (.75 amp.

{continued)
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Battery Parameters |

3.8.6
ACTIONS (Continued) |
CONDITION REQUIRED ACTION -COMPLETION TIME
D. One or two batteries | ---=-------- NOTES--~---------
on one train with one | 1. Reguired Actions D.1
or more cells with and D.2 are only
electrolyte level agp]icab1e if
Jess than minimum electrolyte Tevel is
established design below the top of the
Timits. plates.
2. Required Action D.2

shall be completed if
electrolyte level was
below the top of the
plates.

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

AND
D.2 Verify no evidence of 12 hours
leakage.
AND
D.3 Restore electrolyte 31 days
level to greater than
or equal to minimum
established design
limits.
E. One or two batteries E.1 Restore battery pilot 12 hours
on one train with cell temperature to
pilot cell electrolyte greater than or equal
temperature less than to minimum established
minimum established design Timits.
design limits.
F. One or more batteries F.1  Restore battery 2 hours
in redundant trains arameters for
with battery atteries in one train
arameters not within to within Timits.

imits.

(continued)
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Battery Parameters |

3.8.6
ACTIONS (Continued)
~ CONDITION REQUIRED ACTION- COMPLETION TIME
G, -----m--- NOTE--------- G.1 Declare associated Immediately
Only applicable to battery inoperable.
1800 amp-hour rated
batteries.

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

OR

One or two batteries
on one train with one
or more battery cells
with float voltage

< 2.07 V and fioat
current > 1.50 amps.

Ho —-emem—-- NOTE--------- H.1 Declare associated Immediately
Only applicable to ~ battery inoperable.
1260 amp-hour rated
batteries.

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

O0R

One or two batteries
on one train with one
or more battery cells
with float voltage

< 2.07 V and float
current > 0.75 amp.
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Battery Parameters |
3.8.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1  ---eemmmmmeee o N 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 7 days
< 1.50 amps for batteries rated at 1800
amp-hours.,

SR 3.8.6.2 @ —----mmmmmmmmmeeem NOTE-------=-mmmemmmmmmam
Not required to be met when battery
terminal voltage is less than the minimum
established float voltage of SR 3.8.4.1.

Verify each battery float current is | 7 days
< 0.75 amp for batteries rated at 1260 amp-
hours.

(continued)
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SURVETLLANCE REQUIREMENTS

(continued)

Battery Parameters |
3.8.6

SURVETLLANCE

FREQUENCY

SR

3.8.6.3

Verify each battery pilot cell voltage is
>2.07 V.

31 days

SR

3.8.6.4

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

31 days

SR

3.8.6.5

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

31 days

SR

3.8.6.6

Verify each battery connected cell voltage
is 2 2.07 V.

92 days

SR

3.8.6.7

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's
rating

AND

24 months when the
battery has
reached 85% of the
expected 1ife 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—0Operating
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 3.8.9 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 Amendment No.




Distribution Systems —Operating

3.8.9
3.8 ELECTRICAL POWER SYSTEMS
3.8.9 Distribution Systems—0Operating
LCO 3.8.9 Train A and Train B AC, Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus electrical power
distribution systems shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution system
system inoperable. . to OPERABLE status. AND
16 hours from
discovery of
failure to meet
LCO
B. One or more AC vital B.1 Restore AC vital bus to 2 hours
bus inoperable. 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. Reguired 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
SURVETLLANCE 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 systems.

SAN ONOFRE--UNIT 3
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3.8 ELECTRICAL POWER SYSTEMS

Distribution Systems —Shutdown

3.8.10 Distribution Systems—Shutdown

3.8.10

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical
power distribution systems shall be OPERABLE to support
equipment required to be OPERABLE.

APPLICABILITY:  MODES 5 and 6.

During movement of irradiated fuel assemblies.
ACTIONS
CONDITION - REQUIRED ACTION COMPLETION TIME

A. One or more required
AC, DC, or AC vital
bus electrical power
distribution systems
inoperable.

A.l Declare associated
supported required
feature(s) inoperable.

OR

A.2.1 Suspend CORE
ALTERATIONS.

AND

| A.2.2 Suspend movement of

irradiated fuel
assemblies.

g
)

{ A.2.3 Suspend operations

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

=

D

Immediately

Immediately

Immediately

Immediately

(continued)
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ACTIONS (continued)

Distribution Systems —Shutdown

3.8.10

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

=
[

=y
nNo

Initiate actions to
restore required AC,
DC, and AC vital bus
electrical power
distribution
system(s) to OPERABLE
status. :

Declare associated
required shutdown
cooling system(s)
inoperable and not in
operation.

Immediately

Immediately

SURVETLLANCE REQUIREMENTS

SURVETLLANCE

FREQUENCY

SR 3.8.10.1

Verify correct breaker alignments and

voltage to required AC, DC, and AC vital
bus electrical power distribution systems.

7 days
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

The provisions of Surveillance Requirement 3.0.2 do not apply to the
test frequencies specified in the Containment Leakage Rate Testing
Program. However, test frequencies specified in this Program may be
extended consistent with the guidance provided in NEI 94-01,
"Industry Guideline For Implementing Performance-Based Option Of
10CFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test frequencies
extension:

1. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for
recommended Type A testing may be extended by up to 15 months.

This option should be used only in cases where refueling
schedules have been changed to accommodate other factors.

2. Consistent with standard scheduling practices for Technical
Specifications Required Surveillances, intervals for the
recommended surveillance frequency for Type B and Type C

testing may be extended by up to 25 percent of the test
interval, not to exceed 15 months.

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

5.5.2.16 Reserved.
5.5.2.17 Battery Monitoring and Maintenance Program

This Program provides for battery restoration and maintenance, which
includes the following:

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

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

c. Actions to equalize and test battery cells that had been
discovered with electrolyte level below the top of the plates.
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BASES (continued)

AC Sources —Operating
B 3.8.1

SURVETLLANCE
RE?UIREMENTS
continued)

Where the SRs discussed herein specify voltage and frequency
tolerances, the following is applicable. The minimum steady
state output voltage of 4297 V is above the maximum reset
voltage of the 4.16 kV bus undervoltage re]ays (Ref. SR
3.3.7 Achieving a voltage at or above 429%wv_ensures that
the LOVS/SDVS/DGVSS relay logic will rese %% owi.ng
sequencing of the ESF Toads on to the ESé?bus if<ene or more
ESF actuation signals is present. ThL55m1n1mum voltage
Timit, which is consistent with ANSIﬁw84 14%982 (Ref. 11),

is above the allowed voltage drop tggthe termmna1s of 4160 V
motors whose minimum steady state opegating vo]%gge is 3744
V (90% of 4160 V). This minim ,ggo]tage requirement also
ensures that adequate voltagedis<provided to motorsﬁgndx?
other equipment down througfi*the 120 V Tevel. The $pét1f1ed
maximum steady state output- voltage of 4576 V ensux < that,
for a 1ightly loaded di ibution system, the vo1ﬁ%%e at the
terminals of 4160 V mgteys is nokmore than the maximum
allowable steady state operatingfvolitage (110% of 4160V).

The specified minimum and maximém frequencies of the DG are
59.7 Hz and 61.2 Hz, respectively. The upper frequency
1imit is equal to + 2% of the b60.Hz nom%na] frequency and is
derived froméqgg recommendationsgi in Regulatory

tenc
qm1pa1 frequen%@ and is based on

ma1nta1Mﬂng a@ceptabV jgh pressure safety injection system

performance as%@ssuzég i cident analyses.

,‘ance té%i, steady state DG voltage of
and steady state frequency of 59.7 to

Hz shall be ?er1f1ed For the lower voltage and

the?Total Loop Uncertainty (TLU) of the

Reference Calculation E4C-098) shall be

g&? v

< B&’%sures proper circuit continuity for the offsite AC
e]ectaﬁca] power supply to the onsite distribution network

%3 and 4Vailability of offsite AC electrical power. The

‘4 breaker alignment verifies that each breaker is in its

correct position to ensure that distribution buses and loads

/ are connected to their preferred power source, and that

availability of 1ndependent offsite circuits is maintained.
The 7 day Frequency is adequate since breaker position is
not 1ikely to change without the operator being aware of it
and because its status is displayed in the control room.

The SR is modified by two NOTES to indicate that Bus 3A04 or
Bus 3A06 is required when unit crosstie breaker 3A0416 or
3A0603, respectively, is used to provide a source of AC
power,

(continued)
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DC Sources —Operating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources —Operating
BASES
BACKGROUND The station DC electrical power systemgproviy

emergency power system with control ¢
both motive and control power to sel
equipment and preferred AC vitaldbus
As required by 10 CFR 50, Apg§AﬁwxﬁA GDC 17 (
electrical power system is Sﬁgned to “have suffici
independence, redundancyﬁg !
safety functions, assumxng a singk

efectrical
consists
VDC battéry, t
and all the as
cabling.

stems (Train Av Train B). FEach train
ystems each cog fa1n1ng a DC bus, one 125
<pattery charger for each battery,

Wc 1 power subsystems also provide DC electr1ca1 power
loads including inverters which in turn power the
AC v1ta1 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 (AFWP) P 140 steam inlet valve
HV-4716 and the AFWP electric governor.
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DC Sources —Operating
B 3.8.4

BASES (continued)

BACKGROUND
(continued)

Train A DC systems are capable of providing DC power to both
Channel A and Channel C Toads when DC subsystems A and C are
manually cross-connected. This allows both DC™huses to
remain operable during battery rep1aceme@§ estﬁng, or
maintenance of any one DC battery. A @% ated battery
charger( ) can be replaced, tested orﬂmawnt”' d when the
swing charger is OPERABLE. s

Train B DC systems are capab]e/

ling DC pong to both
Channel B and Channe] D ]oads@;hen 1

<DC subsystem B af %é?%e

swing charger is OPERABLE

Swing

Train Subsystem DC Bus o Charger

B0Z1

B022

2ross- conné%%?mg of subsystem buses A and C or B and
atteries wify B be paralleled for a short duration.
An electrica ﬁaukt during that duration could exceed the
/?rupt1ng dufies of the protective devices. This is an
pted practice during transfer of power sources and is
cons&dered to be an acceptable minimal risk. Once the
£alignment is complete, only one battery is aligned
Zconnected buses D1 and D3 or D2 and D4.

tAn OPERABLE Class 1E battery bank B0OX may replace B007,

¢B008, B009 or BO10 battery to allow battery maintenance

/7 (including replacement) activities.

The DC power distribution system is described in more detail
in the Bases for LCO 3.8.9, "Distribution Systems -
Operating,” and for LCO 3.8.10, "Distribution Systems -
Shutdown." ’

Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution buses. Each
subsystem is located in an area separated physically and
electrically from the other subsystems to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing of equipment
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DC Sources —Operating

B 3.8.4
BASES (continued)
BACKGROUND between redundant Class 1E subsystems, such as batteries,

(continued) battery chargers, or distribution panels. Supsystems A and
C or B and D share an 1800 amp-hour rated battery,
battery charger(s) when cross-tied.

Each battery has adequate storage capamﬂt o
cycle(s) discussed in the UFSAR, Chqpier 8 (Régz 6). The
battery is designed with add1t1ona1 capac1ty ab@ig that

subsystems are sized téégroduce the required capacfty at 80%
of nameplate rating, o@rrespondwng;,o the warranted capacity
at end of life cycles and th%%AQQ/ des1gn demand. The
minimum design voltage Timit™a %zhe supplied toads 1s 105 V.
The battery cells are of f]ooded‘ﬂead acad construction with .
a nominal spé%%%%%/grav1ty of 1.215 ; his specific gravity
corresponds t0, an open, circuit batbery voltage of
approx1ma¢e1j%§20 V fo §g8 cell battery (i.e., cell
voltage of 2.0@% volt 1 %§e§£§4Vpc)). The open circuit
voltage is the vo1tag£ maintagined by a fully charged cell
when there is noVeffarging of¥discharging. Once fully
'ﬁﬁ$@ed with its gpen circuit voltage > 2.065 Vpc, the
atterwgce]] w111%ma1nta1n its capacwty for 30 days without
furtheggcharg1ng pergmanufacturer s instructions. All cells
begin o self- d1sch&rge when left on open circuit, but cells
o can/gefﬂﬁﬁmﬁﬁpenﬁ%qrcu1t for some period of time (> 30 days,
Jrefer to the manifacturer's instruction for the maximum
»irage periods) without any Tong-term performance
dé%wadat1on Optimal long-term performance however, is
 obtaiiy By maintaining a float voltage of 2.20 to 2.28 Vpc.
. This provides adequate over-potential, which Timits the
formatiton of lead sulfate and self-discharge. The nominal
float voltage of 2.267 Vpc corresponds to a total float

voltage of 131.5 V for a 58-cell battery.

” Each Train A and Train B DC electrical power subsystem
battery charger has ample power output capacity for the
steady state operation of connected loads required during
normal operation, while at the same time maintaining its
battery bank fully charged. Each battery charger also has
sufficient excess capacity to restore the battery from the
design minimum charge to its fully charged state within 24
hours while supplying normal steady state loads discussed in
the UFSAR, Chapter 8 (Ref. 6).
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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 Swing battery
charger that meets all the performance requjfements of the

\ o
to-either

subsystem. The swing charger breakers p: i terconnecting
cables allow alignment to either sub Stems ' i
Key interlocks 1imit swing charger
subsystem at a time.  The Train B SWi
aligned to non-1E 125 VDC Batte ﬁ

R.G.

battery charger itself a
circuit breakers. If th
substituted for one oféthe
requirements of 1ndependence
subsystems are maintained.

élded1cated ba%tzry charger using the

charger ¢ b
‘4he sw1ng battery charger can

prov1dedéc1r i
stay in serv1cex1ndef§;

des1gned)to operate 1in para11e1 in any
ing battery charger is powered from its

battery chargers
com51natwon The :

TS 3.8.1, "AC Sources — Operating," or
Shutdown.™

requ1red@
FAC Sour :
> same tra1n DC buses cross-connected, an OPERABLE

ger or chargers with a combined rated capacity greater
r equa] to 400 Amps is required.

;\ed battery charger” is one of the following:

e the "dedicated charger" a11gned to its respective DC bus

e 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 normally in the float-charge mode.
Float-charge is the condition in which the charger is
supplying the connected loads and the battery cells are
receiving adequate current to optimally charge the battery.
This assures the internal losses of a battery are overcome
and the battery is maintained in a fully charged state.
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B 3.8.4
BASES (continued)
BACKGROUND When desired, the charger can be placed in the equalize
(continued) mode. The equalize mode is at a higher volt than the
float mode and charglng current is corresp%p; y higher

ize mode after a
Fo]1ow1ng a
teristic
accepts current at the current 11m1@ﬁff the ba’tery charger
(if the discharge was significant, e i,

The battery charger is operated in the eque
battery d1scharge or for routine mawntena

the charger voltage setpoint.
exponent1a1]y dur1ng the rey
‘?recharge efficiencies of%greater
than 95%, so once at least 105% af, the ampere- hours’
d1scharged have been né attery capacxty would be
restored to the same conditden “was prior to the
discharge. Th1s can he monf%@' d by direct observation of

¢
g

APPLICABLE
SAFETY ANALYSES

" Basis Accident (DBA) and
SAR, Chapter 6 (Ref. 7) and

, assume that Engineered Safety Feature
PERABLE The DC electrical power system

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

" b. A worst-case single failure.

The DC sources satisfy Criterion 3 of the NRC Po11cy
Statement.
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B 3.8.4

BASES (continued)

LCO The DC electrical power trains, each train consisting of two
DC buses, two batteries, the required batteryscharger for

each battery, and the correspondwng control .
interconnecting cabling supplying power to
bus within the train are required to be
3.8.9 "Distribution Systems -~ Operati)
availability of the required power o
and maintain it in a safe condition
operational occurrence (A0Q) or

sec1ated
ABLE by LCO

nis ensures the
he reactor

and required chargersyfo
associated DC buses.

Ardays (30 days for
ies), an OPERABLE DC

requireds batt
subsystem DC

APPLICABILITY

ﬁééﬁwty and other vital funct1ons are maintained in the
event of a postulated DBA.

%ﬁhe DC electrical power requirements for MODES 5 and 6 are
i-addressed in the Bases for LCO 3.8.5, "DC Sources -
~ Shutdown.”

ACTIONS Conditions A and B represent one train with one or two
required battery chargers or associated control equipment or
cabling inoperable (e.g., the battery voltage 1imit 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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B 3.8.4

BASES (continued)

ACTIONS A.1, A.2, and A.3 (A.3.1 or A.3.2.1 and A.3.2.2)

Condition A is modified by a NOTE identifyi
only applicable to 1800 amp-hour rated bagt

Required Action A.1 requires that thesbatteny, terminal
voltage be restored to greater than¢r equal g, the minimum
established float voltage (> 129.0 V)<within 2@%ours This
time provides for returning the.{moper b =
OPERABLE status or prov1d1ng/gn?a tegnate means of xe 0
battery terminal voltage tOngeater “than or equal to &t
minimum established float v@]tage Restoring the baitery
terminal voltage to grea;er thangor equal to the minimum
established float voltdg ood assurance that,
within 12 hours the batte sbevrestored to its fu]]y
n A.2) from any discharge
Ehe charger inoperability.
A d1scharged/battery having a term§9a1&H01tage of at Tleast

the minimum é&awbllshed float vo]tagziﬁndwcates that the

e~ex;
second pawt) of its reeﬁamgeycycle L
battery to 1ts? Sstd

f@ihe amout "of the previous d1scharge
acteriéfic of the battery. Thus, there
f fully recharging the battery within 12

mﬁ;ure shutdown with its own attendant

%Qt voltage within'2 hours, and the charger is not
ope@§t1ng in the current-Timiting mode, a faulty charger is
i edyf A faulty charger that is incapable of
A ning established battery terminal float voltage does
not p&ov1de assurance that it can revert to and operate
properly in the current 1imit mode that is necessary during
he recovery period following a battery discharge event that
the DC system is designed for.

The charger operating in the current 1imit mode in excess of
2 hours is an indication that the battery is partially
discharged and its capacity margins will be reduced. The
time to return the battery to its fully charged condition in
this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of
the previous discharge, and the recharge characteristic of
the battery. The charge time can be extensive, and there is
not adequate assurance that it can be fully recharged within
12 hours (Required Action A.2).
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B 3.8.4
BASES  (continued)
ACTIONS A.l, A.2, and A.3 (A.3.1 or A.3.2.1 and A.3.2.2) (continued)
Required Action A.2 requires that the battery#float current
be verified to be less than or equal to 1 0 This

indicates that, if the battery had been,d scharged®as the
result of the inoperable battery charge’ s now fully
capable to supply the maximum expectg quirement.
The battery manufacturer certified th: N
battery is at least 98% charged. >
{(correction factor) has been usg
calculation (Ref. 12) which ens 2
sufficient capacity to meet the maximum expected Toad,
demand. If at the expir fon of the initial 12 hout*period
the battery float currentis notgess than or equal to 1.50
,1t1ona1 battery problems
sberable.

and the battery must bé d

A digital multimeter of high act syracy in an average function
mode is required to measure the steady state float charging
current. Thesmultimeter must be capabdie of measuring the
Tow magnitud iDC, current (less than 1.50 amps) and
filteringst nducedsAC noise from‘the connected inverter.
A millivolt s nt loca lose to the battery terminal

A.3.1 or A 3.2.1 and A.3.2.2) is

& ternate means of restoring battery
ﬁ vo]tage te%greater than or equal to the minimum
i Jtage has been used (e.g., balance of
re battery charger).

&h a non-1E power source is used. The restoratwon time
for<the rgqu1red battery charger can be extended to 7 days
Action A.3.2.2) if the ability to power the spare
« “charger from a diesel-backed source has been
westabdished within 72 hours (Required Action A.3.2.1). AlT

Ereparat1ons to accomg11sh the ability to power the spare
attery charger must be complete within 72 hours. The
purpose of this provision is to facilitate connection of the
7 spare battery charger to a_diesel-backed source in < 4 hours
if non-1E power is Tost. The 7 day completion time reflects
a reasonable time to effect restoration of the required
battery charger to operable status.

B.1, B.2, and B.3 (B.3.1 or B.3.2.1 and B.3.2.2)

Condition B is modified by a NOTE identifying that it is
~only applicable to 1260 amp-hour rated batteries.

Required Action B.1 basis is the same as A.l.
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B 3.8.4

BASES (continued)

ACTIONS B.1, B.2, and B.3 (B.3.1 or B.3.2.1 and B.3.2.2) (continued)

gat current
ampsi, This

chargedgas the
is now fully

Required Action B.2 requires that the battery
be verified to be less than or equal to 0.7
indicates that, if the battery had been g
result of the 1noperab]e battery chargep,
capable to supply the maximum expectedload
The battery manufacturer certified
battery is at least 98% charged. > A 2%
(correction factor) has been us el =
calculation (Ref. 12} which e es&ﬁhat the batter
sufficient capacity to meet/the maximum expected lo
demand. If at the exp1ratl’n of the initial 12 ho%
the battery float currept®is noteless than or equal to 0.75
amp this indicates thege“may be additional battery problems
and the battery must be deckared perab1e

A digital multimeter of high &€ 1

mode is required to measure the™ st

current. Th 1timeter must be ca e of measuring the

Tow magnity 4DC, current (Tess than 0.75 amp) and

' ' noise fromsthe connected inverter.

ose to the battery terminal
ging current signal.

.3.2.1 and B. 3)2 .2) basis is

provides the ba%tery

Re u1red Action

re C electrical power subsystem battery
er or associated control equipment or cabling outside
e.allowances of the Required Actions for Condition A or B,
?fuc1ent capacity to supply the maximum expected load
requﬁg&gent is not assured and the associated DC battery
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B 3.8.4

BASES (continued)

ACTIONS D.1 and D.2

e‘ y
event that results in a Toss of the AG%QUS sup ,»t
battery charger will eventually Q'§u1t‘q@ Toss ofs
subsystem. Recovery of the AC buyég,spec1al1y if e
to a loss of offsite power, §H1 be“hampered by the
that many of the componenxﬁ%necessary for the recov% y
(e.g., diesel generator contro] and field flash, AC load
shed and diesel genera@@*®butput cuit breaker, etc.) rely
upon the operability of the%g dry(des). In addition, DC
Toads with energization trans s that are beyond the
capability of the battery chargex and nqrma11y require the
assistance of the battery will notabe abFe to be brought
online. TQ%QZ*h@ur Timit allows sm;%%c1ent time to effect
restoratiof#ofh a B@ e%ectrwca] powe@esubsystem or an
inoperabdie” hattery give t the maJor1ty of the conditions
that lead to Bgﬁtery iqope 4&§k (e.g., loss of battery
charger, battefﬁ%gellvvoltagee ess than 2.07 V, etc.) are
identified in LCOS«A 8.4, 385, and 3.8.6 together with
“dﬂ&%onal spec1%%%vcomp1et1on times.

Conditien D also rew%égents one train with a loss of ability
to completely respond to an event, and a potential loss of
ab1Lg;ﬁ%ﬁﬁ%&emagngnerg1zed during normal operation. It is
agefore 1mper€t1ve that the operator's attention focus on
s¢ab111z1ng the unit, minimizing the potential for complete
hof DC power to the affected subsystem. The 2-hour
Jis €bnsistent with the allowed time for an inoperable

f one of the required DC electrical power subsystems is
inoperable for reasons other than Condition A or B (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 (1800 amp-hour rated
battery required) 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
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B 3.8.4

BASES (continued)

ACTIONS D.1 and D.2 (continued)

status, to prepare to effect an orderly and safe.
shutdown. Ewtﬁer of Required Actions D.1 g¥'D. fa

restore the DC subsystem train to OPERA atus.” Required
Action D.2 includes a reguirement to ens he battery
aligned to the cross-tied subsystem!puses ha
capacity.

Cross connection of two subsyst,
been analyzed and is thereforek

inal
[y

Condition E represents b h one subsystem battery
out of service and two subsyst ms cross-connected with one
1800 amp-hour rated battery. This alignment will allow both
subsystems to remain OPERABLE fov d@ys%(SO days for
upgrade to 1800 amp-hour rated bat s). The 21-day

Uate for in-kind replacement of a battery
hance act1v1t1es”such as performance of
nline) in MODES 1 through 4.

o or upgrade/replacement of a
.amp-houpsincluding replacement of
i.battery room modifications to accommodate
ger batterxﬁce1ls The Completion Time includes a
1low an ex nswon to 30 days for upgrade to 1800

bank or q

battery fisc T
The 30-day dur”zf
battery bank t

ye G§%é%3m$iyé g PRA determined acceptable risk impact
$-period“ofa30 days while two same train DC subsystems
'Cross connected with one 1800 amp-hour rated battery
orting both buses. The analysis was performed consistent

h§f§u1de11nes of Regulatory Guides 1.174 and 1.177.

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Comﬁ1etwon
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
re3u1red unit conditions from ful power conditions in an
orderly manner and without challenging unit systems. The
Comﬁ1et1on Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 9).
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B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on,ﬁé %t charge for
the batteries helps to ensure the effect1weness oggthe
battery chargers, which support the abfVﬁm%of the batteries
to perform their intended function. %&@atwdharge is the
condition in which the charger is su%p1y1ng t e,cont1nuous
charge required to overcome the 1nterﬁh1 lossesdiof a battery
and maintain the battery in a fuP?y

‘w-a% 8 -
associated DC subsystem. On%f1oat charge battery cé
will receive adequate curjgnt to optimally charge the
battery. The voltage rey@1rements are based on th& nominal
design voltage of the @%tuﬁry andiare consistent with the
minimum float voltage estémiégh fyby%the battery
manufacturer (2.20 Vpc). This¥voltage maintains the hattery
plates in a condition that suppents ma7@%§1n1ng the grid
life (expected to be approximatelys20 yéars). The 7-day
frequency 15 uswstent with manufactdrer recommendations.

This SR verifiesithe ignéapacity of the swing and
deditated batteryichargers. Regulatory Guide 1.32 (Ref. 10)
’ ‘ ;%ery charger supply is to be based on
demands of the various steady state
capacity to restore the battery from

the ]aggest combine

Toads ,and the chargg
€ Salgnmimamum charge state to the fully charged state,

spectwve ofé?he status of the unit during these demand

ceurrences. The minimum required amperes and duration

ensuxe that these requirements can be satisfied. Each

; qégﬁttery charger must be capable of supplying rated

he minimum established float voltage for & hours.

The ampere requirements are based on the output rating of

the chargers. The time period is sufficient for the charger

emperature to have stabilized and to have been maintained '

/for at least 2 hours.

The Surveillance Frequency is acceptable, given the unit
conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these 24-month intervals.
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B 3.8.4

BASES (continued)

SURVETLLANCE SR 3.8.4.3

REQUIREMENTS @ﬁ%
A battery service test is a special test ofgh %@ery
capability, as found, to satisfy the deswgn requﬁrements
(battery duty cycle) of the DC e?ectr1c%1%power system The
discharge rate and test length shou1q¢morregpond to the
design duty cycle requirements as spg ified T% TEEE 450
(Ref. 4). Prior to a battery serviceqtest or'%%mjormance
discharge test, perform SR 3.8.106 8.\%%§ ’

For batteries with a rated/gapac1ty of 1260 amp-hou
service test will be perfofmed at 24 month intervalé
performance discharge tgst
service test at 48-mong

t allows the battery
8.6.74 to be performed in
1ﬁ{0”59 per 48 months

4/ The substitution is

This SR is modified by a NOT&
performance discharge test in SRe
Tieu of the service test in SR 3 ‘Q
for batteriedfated at 1260 amp-hol

acceptab1.& :@aﬁ?e ﬁhg?battery performance discharge test in
SR 3.8.667 rep;esent more severe test of battery capacity

$4.3.  The NOTE is in

than the servige tesgébn S
icensing bases.

accordance withW¥she 05t TS%

battery has to undergo a service and

s 0N€ following the other during

Pesting), the service test shall be

@gcharg1ng of the battery is required

‘ - eﬁgormance test is conducted. The "as found"
dition prwor“to the performance test is state of the

ery immediately prior to the performance test.

battery service test is a special test of battery
apability, as found, to satisfy the design requirements
battery duty cycle) of the DC electrical power system. The
ischarge rate and test length should- correspond to the
design duty cycle requirements as-specified in IEEE 450
(Ref, 4). Prior to a battery service test, performance
discharge test or modified performance discharge test,
perform SR 3.8.106.8.
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B 3.8.4

BASES (continued)

SURVETLLANCE SR 3.8.4.4 (continued)
REQUIREMENTS

This SR is modified by a NOTE that allows ﬁpe?m@ ified
performance discharge test in SR 3.8.6.7 t@%be performed in
Tieu of the service test in SR 3.8.4.4 fg@ batteries rated
at 1800 amp-hours. The substitution 1,?acceptab1e because
modified performance discharge test if#SR 3%846.7 represents
a more severe test of battery capac1ty than theégervwce test
in SR 3.8.4.4. The modified performan¢e discharge, test is
described in the Bases for SR 3 §%6 7 ‘%%A

For 1800 amp-hour rated bateerwes, he modified perﬁek nce

discharge test will use thé' combined duty cycle Oféi e

cross-connected subsyste‘u. Battery life expectancy is
- optimized by using a 3@ m@n%h testnterval.
A battery service test or modw«”ed performance discharge
test shall be performed after vgégallation of a new battery
bank for Operability. Within 2 years af@er initial
installatio ﬁf‘“mod1f1ed battery pevﬁ@mmance discharge test
shall be pert; med; &for collecting ba5e11ne data for future

battery capacmty treﬁﬁm; rposes.’

REFERENCES S0 CFR. 50, ndix A, GOC 17.
' e/ 6, March 10, 1971.

£485-1997.
UFSAR, Chapter 8.

UFSAR, Chapter 6.

UFSAR, Chapter 15.

Regulatory Guide 1.93, December 1974.
Regulatory Guide 1.32, February 1977.
11. Regulatory Guide 1.129, April 1977.
12. SCE Calculation E4C- 017
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B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources —Shutdown
BASES |
BACKGROUND A description of the DC sources is pr v ﬁ%%n the Bases for

When TS%QLB 5 applies,
for LCO 3.8.4: |

1. Same train DC subsystem uses may be cross- t1ed¢;i an
1800 amp-hour rated b ﬁfgry This alignment akyews both
subsystems to remaipd@PERABLEZ., There is no time limit to
the duration DC su5?§%%@m bugg%%%gy be cross-tied with
the unit shutdown. y 5

2. With same train DC buses cross connegted, an OPERABLE
charger o chargers with a cgﬁbﬁnjg%}ated capacity
greaterh s9r equal to 300 Amps s required. A

charger is Qe of the following:

"swing bagt
”ded1cated arger" a&ﬂgned to cross-tied DC buses, or
"swing ba%%ery charger” aligned to cross-tied DC buses.

Pt

; The 1@§¢1a1 cond1tu®ns of Design Basis Accident (DBA) and
SAFETY ANAEYS t n“ﬂ@niwvna%yseQ%1n the UFSAR, Chapter 6 (Ref. 1) and
Nt (ReT™¥7), assume that Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
jdes normal and emergency DC electrical power for the
en ;g%ncy auxiliaries, and control and switching during
§" of operation.

nitial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6 and during movement of irradiated fuel
assemblies ensures that:

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

b. Sufficient instrumentation and control capability is

available for monitoring and maintaining the unit status;
and
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B 3.8.5
BASES  (continued)
APPLICABLE c. Adeguate DC electrical power is provided to mitigate
SAFETY ANALYSES events postulated during shutdown, such a fuel

handling accident.

The DC sources satisfy Criterion 3 of th
Statement. 4

LCO Each DC electrical power train
(unless cross connected), the

OPERABLE to support requ; d trai@s of d1str1but1o% systems
required OPERABLE by LEO 8E8. 10, ”lvstrwbutwon Systems -
Shutdown." This ensures th“iaga B¥1ity of sufficient DC
electrical power sources to m *1nta1n the unit in a safe
shutdown condition and to mitige %%%'the censequences of

APPLICABILITY The DC e]ectr1&\ 18 equired to be OPERABLE 1in
MODES 5 and 6, anﬁ Uring moyement of irradiated fuel
blies prov1d§§assurance%fhat
red featun S
vailable;

mitigate a fuel handling accident

e umentat1on and control capability is available for
mo£¥£6r1ng and maintaining the unit in a cold shutdown

cond1t1on or refueling condition.

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

LCO 3.0.3 is not applicable while in MODE 5 or 6. However,
since irradiated fuel assembly movement can occur in MODE 1,
2, 3, or 4, the ACTIONS have been modified by a NOTE stating
that LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6, LCO 3.0.3 would not specify
any action. If moving irradiated fuel assemblies while in
MODE 1, 2, 3, or 4, the fuel movement is independent of
reactor operations. Entering LCO 3.0.3, while in MODE 1, 2,
3 or 4 would require the unit to be shutdown unnecessarily.

ACTIONS
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DC Sources — Shutdown
B 3.8.5

BASES (continued)

ACTIONS
(continued)

A d1sc§“rged battery:

Conditions A and B represent one train with opg, or two
required battery chargers or associated con »ﬁ%ﬂ equipment or
cabling inoperable (e.g., the battery voé;age 11m%t of SR
3.8.4.1 is not ma1nta1ned) The ACTION ov1de a tiered
response that focuses on returning the Mbattégy to the ful)y
charged state and restoring the regq @%ed charger(s) t

OPERABLE status in a reasonable time™p m1od <

A.1, A.2, and A.3 (A.3.1 or AB%2 band A3.2. 2)

Condition A is modified b

OTE identifying thatf
only applicable to 1800ﬁ  =

4t
xated batteries.

Required Action A.1 requ1res%$hﬂ%/ ' battery terminal
voltage be restored to greatégithan or equal to the minimum
established float voltage (> 12920 V) wi thin 2 hours.  This
time provides for returning the Mo per #ie charger to
OPERABLE stadus%gﬁgprov1d1ng an alte nate means of restoring
battery Agﬁ%}nal vﬁ%%@ge to greateps: than or equal to the
minimum €stab¥ished f?ggg ép1tage Restorwng the battery
terminal vo]t;%%xto gneateﬁﬁ&haﬁ%or equal to minimum
established float ]&%ge prow1des good assurance that,
within 12 hours,% -batteryyw111 be restored to its fu11y
ChargQg%cond1t1on (Required Action A.2) from any discharge

L rred due to the charger inoperability.
Jﬁ§%1ng terminal voltage of at Teast the

tab]1she@§?1oat voltage indicates that the battery
( the<exponentsial charging current portion (the second

5 of its F??harge cycle. The time to return a battery
%gts fully charged state under this condition is simply a
fungtion of the amount of the previous d1scharge and the

%Svoidﬂﬁg a shutdown of refue11ng activities.
%If established battery terminal float voltage cannot be
restored to greater than or equal to the minimum established

7 float voltage within 2 hours, and the charger is not

operating in the current-1imiting 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 1imit mode that is necessary during
the recovery period following a battery discharge event that
the DC system is designed for.

The charger operating in the current 1imit mode in excess of
2 hours is an indication that the battery is partially
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DC Sources — Shutdown
B 3.8.5

BASES  (continued)

ACTIONS A.1, A.2, and A.3 (A.3.1 or A.3.2.1 and A.3.2.2) (continued)

discharged and its capacity margins will be reduced The
time to return the battery to its fully chaf%%d ¢ondition in
this case is a function of the battery c:ﬁrger caﬁ%c1ty, the
amount of loads on the associated DC }gﬁ’ Mi, the amount of
the previous discharge, and the recha acteristic of
%tens1i§%%and there is

not adequate assurance that it can be @41y rechggged w1tﬁ1n

the battery. The charge time can be%

Required Action A.2 require§’that the battery floatdeu
be verified as less thanﬁgf equa%&to 1.50 amps. Thds
indicates that, if thef% ; ery hadﬁggen d1scharged as the
chapger, it is now fully
«pected load requirement.

The battery manufacturer certf‘h
battery is at least 98% charged.

( ) has been used
‘ at the battery has
sufficie 7§capac1ty“%@ the maf%mum expected load
o ,.0f= the initial 12 hour period
the battery f]oat %%%1ess than or equal to 1.50
amps this 1nd1c§%, there may- be additional battery problems
battery must be declared inoperable.

%

2% capac1ty marg1n
h.the battery sizing

A-dig1ta1 multimet *high accuracy in an average function
mode 1ﬁgrequ1red t asure the steady state float charging
curren She mul iimeter must be capable of measuring the
10 ]

magn1tude BEIDC current (less than 1.50 amps) and

ditering the induced AC noise from the connected inverter.
ANmil1ivolt shunt Tocated close to the battery terminal

provides the battery float charging current signal.

Requiped Action A.3 (A.3.1 or A.3. 2.1 and A.3.2.2) is
applitable if an alternate means of restoring battery
rminal voltage to greater than or equal to the minimum
established float voltage has been used (e.g., balance of
£7plant non-Class 1E spare battery charger).

Required Action A.3.1 limits the restoration time for the

2 required battery charger to 72 hours if a non-1E charger

A with a non-1E power source is used. The restoration time
for the battery charger can be extended to 7 days (required
Action A.3.2.2) if the ability to power the spare battery
charger from a diesel-backed source has been established
within 72 hours (Required Action A.3.2.1). A1l preparations
to accomplish the ability to power the spare battery charger
must be complete within /2 hours. The purgose of this
provision is to facilitate connection of the spare battery
charger to a diesel-backed source in < 4 hours if non-1E
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DC Sources — Shutdown
B 3.8.5

BASES (continued)

ACTIONS A.l, A.2, and A.3 (A.3.1 or A.3.2.1 and A.3.2.2) (continued)

power is lost. The 7-day completion time r%gﬁ%gts a
reasonable time to effect restoration of thé”reqiiired
battery charger to operable status.

Condition B is modified by a NOTE
only applicable to 1260 amp- hou

04 k|
be verified to be 1e59§th§E or eqpakwto 0.75 amp. This
indicates that, if the battevy had Been d1scharged as the
result of the inoperable batte my charger, it is now fully
capable to supply the maximum expected 1@ad requirement.

easi 98% charged. A W%~capac1ty margin
(correct}@” fctorfghas been used in’ the battery sizing
calculati®n (Ref 3) %?/ nsures that the battery has
sufficient capacgty t%@meet «he@%ax1mum expected load
demand. If at Ege‘%xp1ratxon@of the initial 12 hour periad

, &attery float Urrent 1§ not less than or equal to 0.75
sthere may be additional battery problems
e be declared inoperable.

u1t1metewéef high accuracy in an average function
’enua%&d@@o measure the steady state float charging
The multimeter must be capable of measuring the

f1?£er1ngvthe indicated AC noise from the connected
1nve%%Em§§?A millivolt shunt located close to the battery
termwg@ﬁeprov1des the battery float charging current signal.

Required Action B.3 (B.3.1 or B.3.2.1 and B.3.2.2) basis is
the same as A.3 (A.3.1 or A.3.2.1 and A.3.2.2).

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 associated DC battery
-must be declared inoperable immediately.
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DC Sources — Shutdown
B 3.8.5

BASES (continued)

ACTIONS D.1 or D.2.1, D.2.2, D.2.3 and D.2.4

Condition D represents one DC electrical powe
1noperab1e for reasons other than Conditio

dec]are required features inoperable j
associated DC power source(s) inope

If two trains are regquired per L
train with DC power available may
sufficient systems to allow Qﬁ*
and fuel movement. By all ummg the opt1on to declap
required features inoperabile with the associated DG power
source(s) inoperable, ap pmatW estrictions will be
implemented in accordance h thesaffected required
features LCO ACTIONS. In m fistances, this option may
involve undesired administrat ve efforts. Therefore, the
allowance for sufficiently con at1ve$gft1ons is made
(i.e., to sugpend CORE ALTERATIO movement of irradiated
fuel assembli®$s..and operations invedafing positive
reactivityga sy The Requiredi#Action to suspend
positivegrea i ons oes“not preclude actions to
maintain or in sel inventory, provided the
required SDM i

Suspgns1on of th ctivities shall not preclude completion
*'f”“%%i@ns to esta)]wsh a safe conservative condition.
g “brobability of the occurrence of

postu1§ged events.
initigtesaction t store the required DC electrical power

ontinue th1s action until restoration 15

. The g%\t1on Time of 1mmed1ate1y is consistent with the
lrequ1meé times for actions requiring prompt attention. The

' %@estoﬁat1on of the required DC electrical power subsystems
%shou]d be completed as quickly as possible in order to

inimize the time during which the unit safety systems may

e without sufficient power.
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DC Sources — Shutdown
B 3.8.5

BASES (continued)

SURVETLLANCE SR 3.8.5.1
REQUIREMENTS
SR 3.8.5.1 states that Surveillances requ1red§%y@SR 3.8.4.1
through SR 3.8.4.4 are applicable in these MODE S %%See the
corresponding Bases for LCO 3.8.4 for a diiscussionof each
SR.

This SR is modified by a NOTE. The“geason fOﬂ%¢he NOTE is
to preclude requiring the OPERABLE waseurces fRom being
discharged below their capab111ty§io prowide the%%;qUThﬂwg
power supply or otherwise rendered\gnoperable dur1nguwge
performance of SRs. It is th

still be capable of beingai
required.

REFERENCES
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Battery Parameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Parameters

BASES

BACKGROUND

the Bases for LCO 3.8.4, "DC4S ources - Operatwng,
3.8.5, "DC Sources - Shutd%wﬁ "I addition to the .
]1m1tat10ns of this Specvﬁacat1on, the licensee cgh rolled
program also implements v programbspec1f1ed in
Administrative Controﬁs &,v 5.5.2.17 for monitoring
various battery parameters Phgpgﬂs based on recommendations
of IEEE Standard 450-2002, "‘EEE Recommended Practice for
Maintenance, Testing, and Rep1ﬁcement o@?Vente? Lead-Acid

0 Ref. 3).

' reﬁgf flooded kead acid construction with
Eégof 1.215. This specific gravity

o7 C 1 el t%battery voltage of

Vifor a 58EC cell battery (i.e., cell

o1ts per{ce11 (Vpc)). The open circuit

age maintained when there is no charging

”Ju11y charged with its open circuit

fhe battery cell will maintain its

approx1mate?y
vo?tage of 2. 06§
e ;@ a2

W 1ned by ma1nta1n1ng a f]oat voltage of 2.20
%%2 28 Vpc. This provides adequate over-potential, which
1ML s the formation of lead sulfate and self-discharge.

The n%yyna1 float voltage of 2.267 Vpc corresponds to a
totd%ﬂ oat voltage output of 131.5 V for a 58-cell battery.

.—_l

G0

5 i
APR@%QABLE The initial conditions of Design Basis Accident (DBA) and
/ transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

SAFEF%%NALYSES

< 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 (continued)
APPLICABLE The QPERABILITY of the DC subsystems is consistent with the
SAFETY ANALYSES  initial assumptions of the accident analyse d is based
(continued) upon meeting the design basis of the unit. « includes
maintaining at least one train of DC soup BLE during

accident conditions, in the event of:

a. An assumed loss of all offsite A{ : 17 onsite AC
power; and <, ‘

b. A worst-case single failu

Battery parameters satisfy
Statement. !

thin acceptable Timits to
ired DC power to shut down
fe gondition after an
e a postulated DBA.
#imits are conseg,atwve]y established,
Lectr1ca1 &ystem function even w1th

LCO Battery parameters must rema
ensure availability of the r

Additional pré%%ntat ve ma1ﬁ’enance, testing, and monitoring
formed in acgordance with the Licensee Controlled

’ 104, 3.8.105, and 3.8.106 is conducted as
specw? d in Administpative Controls Section 5.5.2.17.

4 ”?ﬁ$%@§ﬁ%ters are required solely for the support
v he associated DC electrical power subsystems.

T erefore battery parameter Timits are only required when
therC power source is required to be OPERABLE. Refer to
3ﬂmab111ty discussion in the Bases for LCO 3. 8 4 and

A1, A2.1 or A.2.2 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 or

SR 3.8.6.2 as applicable). This assures that there is still
sufficient battery capacity to perform the intended
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BASES (continued)

‘Battery Parameters
B 3.8.6

ACTIONS

SAN ONOFRE--UNIT 2

%2 ;
One or two batten@es in oneﬁ

A.1, A.2.1 or A.2.2 and A.3 (continued)

function. Therefore, the affected batterygas neg, required
to be considered 1noperab]e solely as afesult ofone or
more cells in one or more batteries <2t@'%§” and continued

dwip to 24 hours

per Required Action A.3.

Since the Required Actions of /éxand AJZ 1 or A& 2 on]@
specify "perform”, a failure&f SRx3.8.4.1 or SR ﬁ@% 641 or
SR 3.8.6.2 acceptance crite does’not result in tp1%
Required Action not met.

However, if one of the SR% is
failed, the appropriate ondition(s ) depending of"the cause
of the failures, is en d. 1

3.8.6.1 or SR 3.8.6.2 is
tthat there is still

rform the intended function
red inoperable immediately.

failed then there is ot &s
sufficient battery cagac1tyw§
and the battery must

e decl

@,{
.a NOTE identifying that it is
holir rated batteries.

i rain with float current of
amps 1nd1cates that a partial discharge of the battery
y has occuzgedgg This may be due to a temporary loss

rfor possibly due to one or more battery
e condition reflecting some loss of

capac

%r1f1cat1on of the required battery charger OPERABILITY is
madg, by mon1tor1ng the battery terminal voltage within 2
S, If the terminal voltage is
foun f;o be less than the minimum established float voltage

ther&are two possibilities, the battery charger is

inoperable or is operating in the current Timit mode. The
harger operating in the current 1imit mode after 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 fully recharged within 12 hours (Required Action
B.2). The battery must therefore be declared inoperable.
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Battery Parameters

B 3.8.6
BASES  (continued)
ACTIONS B.1 and B.2 (continued)
If the float voltage is found to be satwsig but there
are one or more battery cells with float ¢ Ttageiless than

2.07 V, the associated "OR" statement nd1t1on G is
app11cab1e and the battery must be de ¥
immediately. If float voltage is s ;
good assurance that, within 12 hours;
restored to its fu11y charged conditi
Action B.2) from any dischargé that m1ght have o
to a temporary loss of thgfbattery “charger. A dis
battery with float voltag”b(the charger setpo1nt)§
terminals indicates t@p P
charging current portd ’
cycle. The time to retur y’to its fu]]y charged
mply a function of the
and the recharge

fire is good assurance
12 hours, avoiding a

of fu11y re ia@QJHg the battery W
: tdo ith its own a

If the cond1tg§n is
voltage cond1twan

'st111§4 %
‘be satilsfactory, this 15 not indication

i discharged battery and 12 hours is a

m B.1 only specifies "perform", a

4 i 8.4.1 acceptance criteria does not result in
x;the,Requ1red ion not met. However, if SR 3.8.4.1 is
“failed, the appropriate Condition(s), depending on the cause
oﬁ?the fa1]ure, is entered.

tCondiiion C is modified by a NOTE identifying that it is
~only applicable to 1260 amp-hour rated batteries.

One or two batteries in one train with float current of

> (.75 amp 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 Tow voltage condition reflecting some loss of
capacity.

The basis for C.1 and C.2 is the same as B.1 and B.2 except
for 1260 amp-hour rated batteries, Condition H applies
instead of Condition G.
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BASES (continued)

Battery Parameters
B 3.8.6

ACTIONS
(continued)

SAN ONOFRE--UNIT 2

D.1, D.2 and D.3

With one or two batteries on one train w1th%gn%§or more
cells with electrolyte Tevel above the topjﬁf ‘the. plates,
but below the minimum established desigp 4ﬁ1m1ts‘%¢he battery
still retains sufficient capacity to perf@xm the intended
function. Therefore, the affected ba&%ery%w% not reguired
to be considered 1noperab]e solely G5, a resuﬁt%gf
electrolyte Tevel not met. Elegtrol vek1eve1 TNimits are
visually indicated on each ce]ﬂ?ﬁ a minemum and
electrolyte level Tines. W}%%1n 3k days the minimumpé
established design limits g@* electrolyte level must
re-established. With e A;jctro1yte Tevel below theé&op of the
plates there is a poten: a] forﬁ%myout and plate
degradation. Requ1red Actgwns Détand D.2 address this
potential (as well as prov#snons in Administrative Controls
Section 5.5.2.17, Battery Mdﬁ§t0r1ng and Maintenance .
Program) . Act1ons for battery %% Aéwﬂth electrolyte
Tevel belowthe top of the p]ates% pepFAdministrative
Controls %.5.2.17.c, are %g§c1f1ed in LCS 3.8.106.

modified by two NOTES:

%%
The Required Attions
NOTE 1 1nd1cate§%} t Requgwed Actions D.1 and D.2 are only
appl@gab]e if eliectrolyte Tevel is below the top of the

XS shours, the electrolyte level is required

g% the top of the plates.

ne. Required Action D.2 reguirement to verify that there is
gmkkﬁge by visual inspection and the Administrative

Contr@%ﬁ&Sectwon 5.5.2.17.c initiate action to equalize and

S
test 4n accordance with manufacturer's recommendation and to
1mplement corrective actions in accordance with Annex D of

EEE Standard 450-2002 (Ref. 3). They are performed

%fo1low1ng the restoration of the electrolyte level to above

the top of the plates. Based on the results of the
manufacturer's recommended testing, the battery(ies) may
have to be declared inoperable and the affected cells
replaced.
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Battery Parameters
B 3.8.6

BASES  (continued)

ACTIONS .l
(continued)

With one or two batteries on one train w1tQ/‘
electrolyte temperature less than the minumum e
design 1imit (specified in LCS SR 3.8.106)
allowed to restore the temperature to greater than or equal

temperature 11m1ts the current and “pg . Since
the battery is sized with margiyp pacity is
degraded, sufficient capacwtyx x 1n§%nded
function and the affected ba o’

son non-feédundant batteries not within
re not appropriate, and the parameters
within Timits on at least one train

dition G is modified by a NOTE identifying that it is
icable to 1800 amp-hour rated batteries.

§%@
Lne or more batteries with any battery parameter
outs¥de the allowances of the Required Actions for Condition
ﬁ»A B, D, E or F, sufficient capacity to supply the maximum
xpected load requirement is not assured and the
corresponding DC battery must be declared inoperable.
Additionally, discovering one or two batteries in one train
with one or more battery cells with float voltage less than
2.07 V and float current greater than 1.50 amps indicates
that the battery capacity may not be sufficient to perform
the intended functions. The battery must therefore be
declared inoperable immediately.

on‘%yﬁgpm
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Battery Parameters
B 3.8.6

BASES (continued)

ACTIONS H.1
(continued)

ag
outside the allowances of the Requ14$dect§%ns for Condition
A, C, D, E, or F, suff1c1ent capacré‘ to supp?y the maximum
U h

corresponding DC battery must
Additionally, discovering on
with one or more battery ce;
2.07 V and float curreq}ﬁgreater(than 0.75 amp ingdfic
that the battery capacd 0t

the intended functions.
declared inoperable immedi

' %&

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

Ver1fy1ng§% ;

used to“determine the te. ofgcharge of the battery. Float
charge 1s thegb nd1tﬂ9n in'w f%ﬁ the charger is supplying
the continuous ge requiged to overcome the internal

y and maintain the battery in a charged
current requirements are based on the

iwe of a charged battery. Use of float
>the state of charge of the battery and
" is consistent with the battery

‘s less than the minimum established float voltage
8.4.1. When this float voltage is not maintained
- the Required Actions of LCO 3.8.4 Action A are being taken,
“which provide the necessary and appropriate verifications of
the battery condition. Furthermore, the float current Timit
of £ 1.50 amps for batteries rated at 1800 amp-hours is
established based on the nominal float voltage value and is
not directly applicable when this voltage is not maintained.
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B 3.8.6
BASES (continued)
SURVETLLANCE SR 3.8.6.2
REQUIREMENTS
(continued) Verifying battery float current while on flo rge is

used to determine the state of charge of “he battery Float

internal
s a charged

state. A séa L "
float current indicative of 3 xged battery. Ust of 4l oat
current to determine the stabe of “eharge of the ba /

“&tates the float current
met when battery terminal
established float voltage
tageffis not maintained

on B are being taken,
riate ver1f1cat1ons of

requirement is not requwred&

voltage is less than the mini

of SR 3.8.4.1. When this float

the Required@Actions of LCO 3.8.4

which pro) k enecessary and app
Boee T

established ba
not directly a

4

;‘,orggonnected“tw T float vo]tages are equal to or greater
“%&han the short term absolute minimum voltage of 2.07 V.

{ This prov1des adequate over-potential, which
imits the formation of lead sulfate and self- d1scharge
hich could eventually render the battery inoperable. Float
- voltage less than the administrative 1imit in LCS 3.8.106,
but greater than 2.07 Vpc, is addressed in LCS 3.8.106 as
required by Administrative Controls Section 5.5.2.17 a and
b. The frequency for cell voltage verification every 31
days for pilot cell and 92 days for each connected cell is
consistent with IEEE-450-2002 (Ref. 3).
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B 3.8.6

BASES (continued)

SURVETLLANCE SR 3.8.6.4
REQUIREMENTS
(continued) The Timit specified for electrolyte level e s that the

plates suffer no physical damage and ma1nia1n adequate
electron transfer capability. The min] estabTished
design 1imit is the minimum mark on the celd Jar which is
above the top of the plates. The 3 4 ;
consistent with IEEE-450-2002 (Ref.™

in LCS 3.8.106.

SR 3.8.6.5

opilot cell temperature
inimum established des1gn
3.8.106. The LCS requires
awneé@at > 50°F for

e not cross- connected

This Surveillance ver
is greater than or equal t

e1ectro]yte temperature to bem i
1800 amp-hours thé&

the battery ca
meet the des1g

%1rement§e Temperatures Tower than
/ sizing calculations act to inhibit or
pac1ty The 31-day freguency is consistent
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Battery Parameters

B 3.8.6

BASES (continued)

SURVEILLANCE SR 3.8.6.7

REQUIREMENTS g

(continued) A battery performance discharge test is a he f constant

current capacity of a battery, norma?ly dgne in“ghe "as
found" condition, after having been in_sService, to detect
any change in the capacity determineds e, acceptance

test. The test is intended to detefmine onera1] battery

degradation due to age and usage. Fo¥:.1800 aﬁbwgour rated
batteries, the modified performance disgharge test will use
the combined duty cycle of tggg g§s -connected subkﬁgggms.

Either the battery perfor@ﬁhce d1scharge test or ghe
modified performance df§£harge st 1s acceptab?e%for
satisfying SR 3.8.6.7

test or modified performanae
SR 3.8.106.8. '

%ﬁa@@nd its ability
short duna;mo 1@a¢g@usua11y the ha@hest rate of the duty
cycle). é%Thws will confimm the battery s ability to meet the
critical per1od of Egé%%oaﬁ%duty cycle, in addition to
determining 1tsape oéntage ggated capacity. Initial
conditions for @hewmod1f1e performance discharge test
#Sholkd be identical to those specified for a service test.
The ﬁ%dwfwed perfgrmapce discharge test is conducted in
accordﬁnce with IEEE §450-2002 Annex I1.3. The battery
vo1tage ﬁ@r the modified performance discharge test
QJ%EQQOW' the minimum battery terminal voltage
ied in the battery service test for the duration of

decefitance criteria for this Surveillance are consistent
s with LEFE-450-2002 (Ref. 3) and IEEE-485-1997 (Ref. 4).
O Thesegieferences recommend that the battery be rep]aced if
> its capacity is below 80% of the manufacturer rating. A
¢ capacity of 80% shows that the battery rate of deterioration
4/ is increasing, even if there is ample capacity to meet the
&+ load requirements. Furthermore, the battery is sized to
4 meet the assumed duty cycle loads when the battery design
capacity reaches this 80% limit.
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B 3.8.6

BASES (continued)

SURVEILLANCE SR 3.8.6.7 (continued)
REQUIREMENTS

The Surveillance Frequency for this test 1;fnorma11y

60 months. If the battery shows degradatﬁ@n, &%? f the
battery has reached 85% of its expected%@ﬂfe and capacwty is
<100% of the manufacturer's rating, Ahé’Su rveillance
Frequency is reduced to 12 months. However <
shows no degradation but has reached 85/ of 1
1ife, the Surveillance Frequeney S onﬂ reduce
24 months for batteries that. havg%%apac1ty 2 100%
manufacturer's rating. Deg?adat1on is indicated, ace
to TEEE-450-2002 (Ref. 3)5;when the battery capacify

performance test or whe y
manufacturer's rating. The
with the recommendations i

Spare cell(s are norma11y ma1n§%§ned¢qua71f1ed by
installing shemsin 45

sddey  float charge»and surveilled as if they
were OPERABLE spare, cells are included during battery
discharge testing to demg%fggaﬁe their adequacy under the
discharge conditi hat e P be present if they were
OPERABLE.

ot v bﬁétery has to undergo a service and
perfogmance test 7, one following the other during
schedufled maintenanee test1ng) the service test shall be
= 4§Recharg1ng of the battery is required
rmance test is conducted. The "as found"

. ition prior to the performance test is state of the
batery immediately prior to the performance test.

AR, Chapter 6.

UFSAR, Chapter 15.
[EEE-450-2002.
[EEE-485-1997.

5. SCE Calculation E4C-017.

SAN ONOFRE-~UNIT 2 : B 3.8-66d Amendment No.




Distribution Systems — Operating

B 3.8.9
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.9 Distribution Systems — Operating
BASES
BACKGROUND The onsite Class 1E AC, DC, and AC vig
power distribution systems are divige Train A

£

SAN ONOFRE--UNIT 2

and Train B for AC Subsystems A, B, DC Channe]s

systems

The AC primary electri
divided into two trai
Safety Feature (ESF) ¢
separate and independent 0 &
a dedicated onsite diesel gen ator (DG) source. Each
4,16 kV ESF bus is normally conm cted to. ; preferred offsite
source. After a loss of the preferr :
to a 4.16 k
source i h:
undervoi: agegre1ay

the onsite eme@gencyﬁmG
bus. Control powerif

from the Class

cgg”bower_d1str1but1on system”

éurce of power as well as

ﬁ%a time delayed bus
1.1 offs1te sources are unavailable,
i

?%16 kV breakers is supplied
< Additional description of this
ases for LCO 3.8.1, "AC Sources-

Bases for LCO 3.8.4, "DC Sources-

L
gﬁ?buses are arranged into four channels and
normally powered from its own channel
The alternate power supply for the vital buses
ass 1E constant voltage source transformers powered
46f the trains in the same load group (one
'mer per load group) which is governed by LCO 3.8.7,
ters — Operating." Each constant voltage source
ransformer is powered from a Class 1E AC bus.

There are four independent 125 VDC electrical power
distribution subsystems (two for each Train). 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 AC systems, DC subsystems, and the AC vital buses are
further defined in Table B 3.8.9-1,

B 3.8-75 Amendment No.




Distribution Systems — Operating
B 3.8.9

BASES (continued)

APPLICABLE The initial conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES  transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), assume ESF systems aref@PE
AC, DC, and AC vital bus electrical powerfdT

y oJensure the

capability, redundancy, and reliabil; &n:
systemagso that the

availability of necessary power to
fuel, Reactor Coolant System, and co
are not exceeded.
in the Bases for Section 3.2
Section 3.4, Reactor Coolant
Containment Systems.

The OPERABILITY of thé
distribution systems and
the initial assumptions of

) ses are consistent with
éraccident analyses and is
asis of he unit. This

LCO i
~8 9-1 ensure the ava11ab111ty of AC, DC, and AC vital bus
e1ee¢r1c 1 power for the systems requ1red to shut down the

Jpated operat1ona1 occurrence (A0O) or a postulated
.%The AC, DC, and AC vital bus electrical power
istribution subsystems are required to be OPERABLE.

Maintaining the 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 OPERABLE ensures that the
redundancy incorporated into the design of ESF is not
defeated. Therefore, a single failure within any system or
within the electrical power distribution subsystems will not
prevent safe shutdown of the reactor.

(continued)

SAN ONOFRE--UNIT 2 B 3.8-76 Amendment No.



Distribution Systems — Operating

B 3.8.9
BASES
ACTIONS c.1
(continued) G,
With one or more DC electrical power d1steru¢ _subsystems |
in one train inoperable, the remaining DC eﬂect 1

distribution subsystems are capable of 1P
minimum safety functions necessary to S
and maintain it in a safe shutdown cor ition

single failure. The overall re11ab1w{wy is re
however, because a single fa11%§e n tﬁe@rema1n1

within 2 hours.

Condition C representsé né%gr mo srains without adequate
DC power; potentially both W %I@@K e battery significantly
degraded and the associated charger nonfunctioning. In this
situation, the unit is signific ni]y moregvulnerab1e to a
complete loss, of all DC power. Ft therefore, 1mperat1ve

This 2 hour 1imi
a1jowed for the

of requ1red distribution subsystems to be
during any single contiguous occurrence of

o meet the LCO. If Condition C is entered while,

f istance, and AC bus is inoperable and subsequently
trestored OPERABLE, the LCO may already have been not met for
p to 8 hours. This could Tead to a total of 10 hours,
“since initial failure of the LCO, to restore the DC
distribution system. At this time, an AC train could again
become inoperable, and DC distribution restored OPERABLE.
This could continue indefinitely.

(continued)

SAN ONOFRE--UNIT 2 B 3.8-80 Amendment No.



Distribution Systems — Operating
B 3.8.9

BASES (continued)

BACKGROUND (continued)

Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution

TYPE VOLTAGE TRAIN A
4160 v ESF Bus AO4 F Bus A06
AC
480 v Load Center BO4 Load Center BO6
SUBSYSTEM A SUBSYSTEM D
be 125V Bus D1 Bus D4
Panel D1P1 Panel D3P1 Panel D4P1
. CHANNEL A CHANNEL C CHANNEL D
AC vital
bus 120 v - -
Bus Y04
SAN ONOFRE--UNIT 2 B 3.8-83 Amendment No.




Distribution Systems — Shutdown

B 3.8.10
B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.10 Distribution Systems — Shutdown
BASES
BACKGROUND A description of the AC, DC, and AC g 15%@5 electrical
~ power distribution systems is proviged in t Bases for
LCO 3.8.9, "Distribution Systems-—Oﬁ%%@t1ng nd. the Bases

for LCO 3.8.5, "DC Sources — sfu%%;wn%@

APPLICABLE The initial conditions %géDes1gn Basis Accident ag%

SAFETY ANALYSES  transient analyses in th e UFSAR%%ghapter 6 (Ref. I) and
Chapter 15 (Ref. 2), @ssume Enngeered Safety Feature (ESF)
systems are OPERABLE. Thes JAC ‘gc " Gnd AC vital bus
electrical power d1str1but1§%‘systems are designed to
provide sufficient capacity, capab1]1tz§§redundancy, and
reliability to ensure the ava11§% 1t%§of necessary power to

ﬂgyat the fuel, Reacéwy Coolant System, and
' ’%'wggﬁs are notégxceeded

distribution syi

S ens¢énd A%ﬁ&ﬂtal buses is consistent with
the initial ass

ons of &he accident analyses and the
e supported systems' OPERABILITY

The unit can be maintained in the shutdown or
f,refuelwng condition for extended periods;

éS-‘ufﬁcwent instrumentation and control capability is
Cdvailable 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.

SAN ONOFRE--UNIT 2 B 3.8-84 Amendment No.



Distribution Systems — Shutdown
B 3.8.10

BASES (continued)

LCO Various combinations of subsystems, equipment, and
components are required OPERABLE by other LCOs, depending on
the specific unit condition. Implicit in '9egrequ1rements
is the required OPERABILITY of necessarys pp :
features. This LCO explicitly requiresden
portions of the electrical d1str1but1@n SY's;
support OPERABILITY of required systems, equiipment and
components —all specifically addresse d, in eacﬁ%&CO and
implicitly required via the deﬁ@q&t1on€wf OPERAB@LJTY

consequences of postw@' 1
fuel handling accidents). ™

APPLICABILITY The AC and DL _electrical power di
to be OPE&%§L n MODES 5 and 6,
1rrad1ated‘ﬁu§1 assembli i

&

a. Systems é@Aproyéde adecyaf
are ava1]ab]e@§or theéggrad1ated fuel in the core;

. :

“S%%;ems nece y to mitigate the effects of events

?@ha?&@ang@&”ﬂ to core damage during shutdown are
available; and

X, Instrumentation and control capability is available
40§5m0n1tor1ng and maintaining the unit in a cold
éWutdown condition and refueling condition.

he AC and DC electrical power distribution systems, and AC

ital buses requirements for MODES 1, 2, 3, and 4 are
covered in LCO 3.8.9.

SAN ONOFRE--UNIT 2 B 3.8-85 Amendment No.



Distribution Systems — Shutdown
B 3.8.10

BASES (continued)

ACTIONS A.l, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5

Although redundant required features may requ e redundant
trains of electrical power distribution %fstems'to be
OPERABLE, one OPERABLE distribution system may be capable of
supporting sufficient required featuy es tog@l Tow
continuation of CORE ALTERATIONS and fue] MOV,
allowing the option to declare requf‘
with an inoperable dlstr1but1on{

could result in loss of requ1ked SDM (Mode 5) or boron
concentrat1A§$(Mode 6)). Suspen @%g pos1t1ve reactivity
additions thatizgould result in fan

: hat™h '-‘°~
% e ‘%hu1re ’/the RCS for minimum SDM or
. ﬁ%%entrat1§%i This may result in an
gBveral] reductioniin RCS boron concentration, but provides
'accep@%ble marginyto maintaining subcritical operation.
Introdiction of temperature changes including temperature

' s when opggat1ng with a positive MTC must also be
bedgiaﬂeqégre they do not result in a Toss of required

Su s@gns1on of these activities shall not precltude completion
of a%%lg#s to establish a safe conservative condition.
tions minimize the probability of the occurrence of

;‘ postuﬂated events. It is further required to immediately

‘1power distribution systems 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) system I
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.

SAN ONOFRE--UNIT 2 B 3.8-86 : Amendment No.



Distribution Systems — Shutdown
B 3.8.10

BASES (continued)

ACTIONS A.l, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 (continued)

Therefore, the_Required Actions of Conditigﬁ

SURVEILLANCE SR_3.8.10.1
REQUIREMENTS

This Surveillance verifies th the AC DC, and AC vital bus
electrical power distribution system 1;§funct1on1ng
properly, with all the required bises«energized. The
verificatip ﬂwproper voltage av ility on the buses
ensures ; . rey d power 1§§read1]y available for
motive &% wek% as con functgons for critical system
loads connected to th ] ;

p
,systemsfgnd other indications available
that alert the operator to system

SAN ONOFRE--UNIT 2 B 3.8-87 Amendment No.
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Proposed Change Notice (PCN) 548, Rev. 3
Battery and DC Sources Upgrades and Cross-Tie

San Onofre Nuclear Generating Station, Units 2 and 3

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



DC Sources —Operating
3.8.104

3.8 ELECTRICAL POWER SYSTEMS
LCS 3.8.104 DC Sources —Operating

The Train A and Train B DC electrical power tems shall

be OPERABLE.

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to b

ted within
120 days :

APPLICABILITY: MODES 1, 2, 3, and 4

ACTIONS

COMPLETION TIME
Immediately

CONDITION ¢
A. SR 3.8.104.1 not met

B. 8 hours
SURVETILLANCE FREQUENCY
rify battery terminal voltage is ' SR 3.8.4.1
129.0 V (minimum established float (7 days)

v voltage).

Credit may be taken for the performance of
SR 3.8.105.2.

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

SAN ONOFRE--UNIT 2 ' 3.8-104-1 Rev. 0



DC Sources —Shutdown
3.8.105

3.8 ELECTRICAL POWER SYSTEMS
LCS 3.8.105 DC Sources—Shutdown
DC electrical power subsystems shall be OPERAB A%%%io support

the DC electrical power distribution subsys%em(s)@gequ1red
by LCO 3.8.10, "Distribution Systems - 'hlﬁdown.

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to b%g'
120 days

APPLICABILITY: MODES 5 and 6,

ACTIONS

CONDITION COMPLETION TIME
A. SR 3.8.105.1 not met Immediately
B. i 1ate action to 8 hours
pexfonrn an engineering
evf%ﬁ%%1on and
opewab111ty assessment of
;@he associated DC system.
~ SURVEILLANCE FREQUENCY
Nerify required battery terminal voltage is | SR 3.8.4.1
> 129.0 V (minimum established fioat (7 days)
£~ voltage).
-------------------- NOTE-~---=-mmmmmmm e
Credit may be taken for the performance of

SR 3.8.104.2.

Verify each required battery charger output | 31 days
is < rated amps with float voltage
> 131.0 V.

SAN ONOFRE-~UNIT 2 3.8-105-1 Rev. 0



Battery Parameters

3.8.106
3.8 ELECTRICAL POWER SYSTEMS
LCS 3.8.106 Battery Parameters
Battery parameters for the Train A and Train Blbatteries

shall be within Jimits.

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to b
120 days

APPLICABILITY: When the batteries are regliine

ACTIONS

- - e = e ae - - =

- - . - - — - - - - -t - - - - Em vw tm e implem mN Gm em N e e A R e e e A Se e e e e -

COMPLETION

CONDITION TIME

N %E@B%ED ACTIO

A.? Initié%% a?%i?ﬁgio perform | 8 hours
idengineerding evaluation
an operability assessment
oﬁ%the battery bank.

A N -

A. SR 3.8.106.1 or
SR 3.8.106.2 not met

B.1 Ré%%ﬁ%?ce11(s) with 24 hours

i el€ctrolyte level below
Smedfhe top of the plates.

B.2 Egualize and test the 48 hours
affected cell(s) per the
manufacturer's

o recommendation.

‘ =
SR 3.8.106.44 or
.8.1066 not met.

o
—

Perform SR 3.8.6.6. 8 hours

>
=
o

]
nNO

Initiate action for 12 hours
engineering to trend cell
performance and restore -
the affected cell(s) to
>2.13 V.

(continued)

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



Battery Parameters

3.8.106
ACTIONS (continued)
COMPLETION
CONDITION REQUIRED ACTION TIME
D. SR 3.8.106.5 or D.1 Perform SR 3.8.6.5 on
SR 3.8.106.7 not met remaining OPERABLE

batteries.

AND
D.2 Restore battery‘@e11 &
‘temperature §9 greaier than
or equal toémnn1mum
estab]1shed¢%es1gn Timits.
A

Immediately

E. Required Action and E.1 Dec]a@ﬁgﬁg ociat
associated Completion inoperable%y
Time of Condition D
not met.
F. SR 3.8.106.8 not met. 3@;Inﬂnate action forg 12 hours
A %%E%
enguneer1ng to tredd the.
: performance of the
7%affecﬁ%d ceJ ég
G. SR 3.8.106.9 or : §%Wate acfﬁon to perform | 8 hours
noty ag%eng1neer1ng evaluation
andsgperab111ty assessment
of \tdie battery bank.
SAN ONOFRE--UNIT 2 Rev. 0"
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SURVEILLANCE REQUIREMENTS

Battery Parameters
3.8.106

SURVETLLANCE

FREQUENCY

SR 3.8.106.1 Verify cells, cell plates, and battery

racks show no visual indication of physical 4

damage or abnormal deterioration or crack%?f

in cells or evidence of electrolyte

Teakage.
SR 3.8.106.2 Verify no visible corrosion at t
and connectors. ¢
OR
Perform SR 3.8.106.10. ,
SR 3.8.106.3 Verify electrolyte level is above§;he top SR 3.8.6.4
of the plates. \%%k A | (31 days)
y
SR 3.8.106.4 Verify batte / SR 3.8.6.3
>2.13 V., £ ¥ ' (31 days)
SR 3.8.106.5 ~-eemmmmmcmmeto-
Ma1nta1n electrolytect i
atteries rated 1800 amp-hours that are not
bcross eonnected 0 60°F for batteries
ated 1%60 amp-hours :opdbatteries that are
Cross- cannected
Veg?fy the e1ectro1yte temperature for each | SR 3.8.6.5
bat@%ry p11ot cell (cell averaging not (31 days)
allowed) issabove the 1imit specified in
the NOR@yabove
r1fy@battery connected cell voltage is SR 3.8.6.6
2.13 V. (92 days)
SAN ONOFRE--UNIT 2 3.8-106-3 Rev. 0



Battery Parameters
3.8.106

SURVETLLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.8.106.7 -c--mmmmcmemmaeoes NOTE-=mmmm e e oo
Maintain electrolyte temperature > 50°F for/¢§”
batteries rated 1800 amp-hours that are n045§
cross-connected or > 60°F for batteries ,
rated 1260 amp-hours or batteries tha
cross-connected.

Verify the average electro]ytefﬁgg%erature
for the specified connected bqﬁtery\ﬁﬁ11s
18 above the Timit spec1f1ed§%n the NOTE
above. _

10% of connected cells € 92 days
AND AND
A1l connectedA%%%]§ 12 months
SR 3.8.106.8
Sgec1f1c grathy&needs foﬁb %corrected for
ectrolyte temperat Lé%%nd 1eveﬂ Level
correction is notgreguired when battery is
float charge (@§&”50 amps “for batteries
L ed&at 1800 amp-hoeurs and < 0.75 amp for
1es 04amp-hours) .
12 months
AND
Prior to a

battery service
test,
performance
discharge test
or modified
performance
discharge test.

SR 3.8.%@6.9 Perform, to the extent possible, a detailed 12 months
visual inspection of the battery

installation in accordance with
IEEE 450-2002, Annex E.

(continued)
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Battery Parameters
3.8.106

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.106.10

Total connection resistance for each
battery should not exceed the maximum limit
specified in Calculation E4C-017.

]

Verify connection. resistance is ]2 months

< 150x10°® ohm for each inter-cell,
inter-rack, inter-tier, and terminal
connection.

SAN ONOFRE--UNIT 2 3.8-106-5 Rev. 0
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Proposed Change Notice (PCN) 548, Rev. 3
Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

Summary of Regulatory Commitments



Summary of Regulatory Commitments

The following table identifies commitments made in this document. (Any other actions
discussed in the submittal represent intended or planned actions. They are described to the

NRC for the NRC’s information and are not regulatory commitments.)

voltage, electroiyte level, electrolyte
temperature, and float voltage from TS
3.8.6 to the proposed Battery Monitoring
and Maintenance Program.

Amendment
implementation date.

COMMITTED DATE COMMITMENT TYPE
COMMITMENT OR
“OUTAGE” One-Time Programmatic
Action (Yes/No)
(Yes/No)
. Include minimum established float Implemented by TS Yes Yes
voltage of 2129.0 V in proposed Amendment
Technical Specification (TS) Bases and | implementation date.
Licensee Controlled Specifications
(LCS).
Relocate the requirements of existing Implemented by TS - Yes Yes
Surveillance Requirements (SRs) 3.8.4.2 | Amendment
(connection resistance, visible implementation date.
corrosion), 3.8.4.3 (physical damage or
deterioration), 3.8.4.4 (terminal
connections), and 3.8.4.5 (connection
resistance) from the TSs to the LCS.
Change frequency of existing SR 3.8.4.2
from 92 days to 31 days in LCS.
Relocate specific gravity monitoring to Implemented by TS Yes Yes
the proposed Battery Monitoring and Amendment
Maintenance Program. This specific implementation date.
gravity monitoring will be performed prior
to each battery discharge test.
Relocate battery parameters of cell Implemented by TS Yes Yes




Maintain a capacity margin (presently Calculation approved Yes Yes
2%) to account for the uncertainty in the | 9/5/2007 and issued by
battery capacity assigned by the Corporate Document
manufacturer for allowed float current Management.
limit of 1.50 amps for 1800 amp-hour
batteries and 0.75 amp for 1260 amp-
hour batteries. :
Appropriate design features will be Implemented per Yes Yes
added to measure float charging current | Engineering Change
when a swing battery charger is aligned | Package (ECP) by TS
to a Class 1E subsystem battery. Amendment
' implementation date.
Include appropriate battery maintenance | Implemented by TS Yes Yes
practices from industry standard IEEE Amendment
450-2002 in new LCS. implementation date.
Relocate rated amps and minimum Implemented by TS Yes Yes
established float voltage values for the Amendment
battery charger from TS 3.8.4 to the new | implementation date.
LCS Bases.
Revise Operations procedure to provide | Implemented by TS Yes Yes

ability to power a spare battery charger
from a diesel-backed source. This
includes having all preparations in place
prior to the 72-hour CT.

Amendment
implementation date.




ATTACHMENT |

Proposed Change Notice (PCN) 548, Rev. 3
Battery and DC Sources Upgrades and Cross-Tie

~ San Onofre Nuclear Generating Station, Units 2 and 3

PRA Evaluation



OBJECTIVE

The objective of this risk-informed analysis is to support an extension of the Completion Time (CT) of
Technical Specification (TS) 3.8.4 for San Onofre Nuclear Generating Station (SONGS) 2/3 1E DC
Power System.

BACKGROUND

The SONGS 125V DC Class 1E (1E) batteries have a design life of 20 years. IEEE Standard and NRC
regulations require batteries to be tested annually when a battery reaches 85% of service life or falls
below 90% of its rated capacity. These batteries will approach their 85% service life within the next two
fuel cycles and some batteries are approaching their 90% capacity. In order to avoid the need for annual
tests that cannot be completed online within the current CT, SONGS is replacing these batteries.

In addition to replacing 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 BOO7
from bus D1, D1 is to be cross-tied to bus D3 that is supported by battery BO09.

This analysis evaluates the increase in risk between the normal alignment and the maintenance
alignment with a battery removed from service and the upgraded realignments implemented.

This allowed outage time extension request is unique because the out-of-service component is to be
replaced by a designed and installed ‘compensatory’ measure. The compensatory measure is an
alternate power source that can meet the functional requirements of the unavailable component.

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

METHODOLOGY

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



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:

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

ICLERPpanery =  [(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) 1s modified to reflect the proposed design
change to the 1E DC system. All calculations are performed with this modified model.

! Core Damage Frequency (CDF)
2 Large Early 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 BOO7 removed from service, Battery BO0O9 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 TS action to align has not been met and the extension to
30 days is not permitted. Only when the alignment is properly performed is the extension to 30
days granted. Once aligned, the 1E DC system is identical to the preventive maintenance
alignment. Therefore, except for common-cause failure probability considerations, the
corrective maintenance calculation is similar to the preventive maintenance calculation.

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 maintenance 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.



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-
S/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 (yes/no)

Pilot cell re-designation No Annual 1 hr/battery
Spare cell inspections

No 0.5/year 2 hrs/battery
Monthly battery inspection

No Monthly 1 hr/battery
Quarterly battery inspection

No Quarterly 8 hr/battery
Physical inspection of
battery No Annual 8 hrs (or 1 shift)/battery
Equalize charge No Annual 7 days/battery
Single cell equalize charge

No 4-8 years 7 days/battery
Acid adjustment on low
specific gravity cells ~___No 4-8 years 1 day/battery

orNIaied

Human Reliability Analysis (HRA):

The additional operator actions required for this design change are:

Basic Event Operator Action Description

U-HCDITOD3-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 upon successful
alignment of the alternate power source. Therefore, during preventive maintenance, the probability of
failure for operator actions to align the alternate power source is set to zero.

Common-Cause Failure (CCF) Analysis:

Common-cause failures of swing and dedicated battery chargers are directly modeled in the electrical
power system fault tree and quantified using the alpha factor method [S]. 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/LERF are very small and less than 1E-7/yr and 1E-8/yr, respectively. Reducing the cull levels did
not change the single AOT risk from that calculated using a cull level of 5E-10/yr (CDF) and 5E-11/yr
(LERF).

Operator Action: Sensitivity analysis on operator action values was not performed for alignments.
Operator actions to align the cross-tie to another DC bus to perform preventive maintenance were
assumed to be successful since alignment must be successful prior to removing equipment for preventive
maintenance (i.e., also known as “make before break™). Successful alignment will be based on an
approved step-by-step procedure with independent verification (second checker). Also, the completion
time extension to 30 days is dependent on successful alignment to the other bus within 2 hours. If
successful alignment is not or cannot be performed in 2 hours, then the extension is not permitted and
the allowed outage time remains at 2 hours (as it is in the current TS). Therefore, since operator success
is a condition of the extension, no sensitivity analysis is required.




Bounding Sub-system: To determine the most limiting of the four sub-systems to be assessed for this
application, sensitivity calculations were performed to assess which sub-system, when aligned to its
alternate power source, would result in the highest risk increase. The differences in the core damage and
large early release frequencies between each of the sub-systems were calculated to be very small and
insignificant. Therefore, sub-system A was arbitrarily chosen for all calculations.

Impact of Peer Review Comments: Sensitivity calculations were performed in response to several facts
and observations (F & O’s) from the pilot peer review of the SONGS 2/3 Living PRA against the ASME
PRA Standard [4]. These sensitivity analyses are discussed in the PRA Quality Section.

Operations in Modes 2 — 4: The requested TS is applicable in Modes 1 — 4. Although it is unlikely that
SONGS would operate in Mode 2 — 4 for 30 days, sensitivity calculations were also performed for
Modes 2 - 4. The results are provided in the following Table:

CDF base| CDF maint LERF base | LERF maint | delta LERF

{Mode 2|startup 3.457E-05 3.458E-05 1.226E-06| 1.226E-06 <1E-

lMode 3|Hot Standby | 2.786E-05 2.786E-05 7.702E-07! 7.702E-7| <1E-1
AFW cooling

Mode 4i{(no TDAFWP){ 5.014E-05 5.030E-05 3.037E-06) 3.037E-06 <1E-

In Modes 2 — 4, the ICCDP and ICLERP are consistent with RG 1.177 risk acceptance guidelines.of 5E-
7 and 5E-8 for ICCDP and ICLERP, respectively. Calculation of impact on an annual frequency (for
comparison with RG 1.174 acceptance guidelines), based on intended annual usage, was not performed
since the AOT extension is not expected to be used in Modes 2 - 4.




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 mode] 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 determiné€ thie impact,

if any, on the application.

Supporting Requirement AS-A9:

Capability Category 1 Capability Category I1
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 I Capability Categories 11 & 111
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 11, as written, state that if the component failure mode is
decomposed, then the PRA should include those tests that exercise the specific elements. Since
decomposing failure modes into sub-elements is not required, it could be argued that SONGS does
in fact meet capability category II. Interpretation notwithstanding, rigorous decomposition of
failure modes would be applicable to both the base and maintenance cases and therefore are
equally affected by it. Consequently, capability category I for this supporting requirement is
considered acceptable for this application.

Supporting Requirement QU-D3:

Capability Category 1 Capability Categories 11 & II1
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 II/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
cort | LERF
1 |Present Allowed Outage Time (AOT) 2 hours
Proposed AOT - aligned to alternate power source 30 days
3 Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr 1.425E-6/yr
Conditional CDF/LERF for PM (Component
4 UNAVAILABLE, others nominal maintenance) 3.237E-5/yr 1.425E-6/yr
Conditional CDF/LERF for PM (Component
5 AVAILABLE, others nominal maintenance) 3.235E-5/yr | 1.425E-6/yr
Increase in CDF/LERF for PM
6 |(Line 4 - Line 5) 2E-8/yr <1E-9/yr
Single AOT Risk (ICCDP/ICLERP) for PM -
proposed AOT (RG 1.177): 30 days
7 |(Line 6)*30/365 2E-9 <9E-11
Downtime Frequency for PM®
8 |(from Table 1) 3.07 /year”
9 {Mean 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

¢ Culllevel = 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 1s much less than the RG 1.177 guideline of 5E-7
for ICCDP and SE-8 for ICLERP. Line 7 is calculated by taking the increase in risk in line 6 and integrating
over the proposed AOT duration of 30 days.

Regulatory Guide 1.174:

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

Corrective Maintenance:

Since initial commercial operation, battery maintenance has been predominantly preventive maintenance.
Except in one case, corrective battery maintenance has been limited to activities that did not require entry
into a TS action statement and/or did not involve a battery that would be unable to perform its design
functions. One case involving a single cell’s voltage below TS limits was corrected within the.current TS
CT of 2 hours. The corrective action was to jumper in an available spare cell. Battery maintenance
activities are otherwise proactive in anticipation of degrading cell capacity or to correct potential personnel
safety concerns. In all instances of past battery or jar replacement, the batteries would have been able to
meet their design requirement at the time of replacement. Batteries, by their nature, do not exhibit rapid,
immediate failure but rather degrade over time. With the SONGS trending and surveillance program,
degradation to the degree in which a battery is unable to perform (i.e., fail) is predictable and can be
maintained through proactive replacement. Although immediate failure requiring corrective maintenance is
unlikely, such a calculation with conservative assumptions for frequency and duration is included in this
analysis.

For the purposes of assessing the sensitivity of risk to corrective maintenance, a bounding standby failure
frequency of a battery must be developed. It’s conservatively assumed that one battery failure has occurred
since commercial operation of Units 2 and 3 (approximately 42 years of operation). The results of this
sensitivity evaluation are included in Table 3.
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TABLE 3

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

T7S53.84
CDF* 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/yr 1.425-06
Conditional CDF/LERF for CM (Component
4 UNAVAILABLE, others nominal maintenance) 7.811E-5/yr 6.345E-6/yr
Conditional CDF/LERF for CM (Component
5 AVAILABLE, others nominal maintenance) 3.235E-5/yr 1.425E-6/yr
Increase in CDF/LERF for CM
6 |(Line 4 ~line 5) 4.576E-5/yr 4.920E-6/yr
Single AOT Risk (ICCDP/ICLERP) for CM
7 |{Line 6)30/365 1.873.76E06 |  4.04E-7
Downtime Frequency for CM®
8 | (From Table 1) 0.024/y"
Mean Duration of CM 30 days®
Single AOT Risk for CM - based on mean duration
10 |(Line 6) " (line 9)/365 3.76E-06 4.04E-7
Yearly AOT Risk for CM - based on mean duration
Line 10) * (Line 8
11 |(Line 10)* (Line &) 9.03E-8/yr 9.71E-9iyr

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

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

Corrective maintenance requiring 30 days to complete represents replacement of a failed battery. Although
the ICCDP/ICLERP (line 7) are greater than the RG 1.177 guidelines, the conservative assumption on
frequency of usage/duration provides results that are consistent with the RG 1.174 guidelines.
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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
LERF for the proposed TS change. The results are compared against NRC RG 1.174 and RG 1.177
acceptance guidelines.

Regulatory Guide 1.177:

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

Regulatory Guide 1.174:

In line 11 of Table 2, the expected frequency of TS 3.8.4 usage and duration are combined with.the core
damage frequency while in the TS to assess the expected annual risk impact of the TS change. The
expected annual risk impact is measured against NRC Regulatory Guide 1.174. The expected annual
increase in risk is < 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

NM

Some significant components (e.g., LPSI 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 components applied a time period 54
months, but P140 applied 10 months only without reasonable
reason documented.

None provided

Turbine driven AFW pump P140 sensitivity
was tested by doubling the failure to start
probability and testing with Sub-system A
battery BO07 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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" DA-C3-03

TNM

) SCE aésumed that 70% T/D AFW pump failed to run is due to

The non-recovery probability for P140 (L-

None provided
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 O failure shows a delta risk of less than 1E-7/year
to run in 295 hours and O failure to start on 38 demands. CDF. Therefore, this F&O has no impact on
the conclusions.
Furthermore, there is no justification to apply this recoverable
credit to failure to start not the failure to run. (Note that Failure
to start has higher failure rate than failure to run.)
DA-C14-01 NM Recovery of common cause failure of AFW and Diesel Review plant specific data |Sensitivity calculations were performed by
Generators does no use plant-specific data and the applicable |to identify actual or adjusting the recovery of CCF of AFW
Common Cause has not been reviewed. Common cause potential common cause [pumps and EDGs. When setting these
failure to run events for the EDGs and AFW pumps are failure of the AFW and recoveries to 1.0 together, the base case
recovered using data from an EPRI report. Itis 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-8/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 1l Consider modifying the SONGS 2/3 Generic Data for TP and |Review current PRA data

BC. A mean of 3.0E-2 for turbine driven pump failure to start
on demand appears to be significantly conservative before

factoring the SONGS failure experience with condensate trips.
PLG-500 has a value of 1.3E-7 EF 4. The SONGS experience

that is included in the generic data should be removed for

determining the generic component, as long as it is included in

the Bayesian update. A mean of 6.0E-7 for battery charger
failure to operate appears to be non-conservative since a
value of 1E-5 EF 5 is available from EGGSSRE-8875.

studies and update
generic data for these
components.

The failure rate of the battery chargers was
increased by a factor of 16.7 to 1E-5/hr with
a 24 hour failure probability = 2.4E-4. The
CCF values of battery chargers were also
increased by a factor of 16.7.

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

X-tied LERF= 1.125E-6/y

Base LERF= 1.125E-6/y

ALERF < 1E-9/y

ICLERP < 1E-10

Note: cull level for COF and LERF set to 5E-10.
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TP: Reducing the failure rate of the turbine
driven pump by several orders 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 lost (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 set to 1.0.
All resulting cutsets were reviewed for any
operator actions (HC events, that is: post-
initiator operator actions). The only operator
actions that are relevant are operator manually
closing breakers for AFW pumps P141 and
P504. The probability of these actions is 0.1,
but they are multiplied by 10 to account for loss
of indication (from loss of DC). Theretfore, the
loss of indication was already accounted for in
the calculation for the main report.

Also, with the above settings, the following
results were calculated:

X-tied CDF= 1.79E-5/y
Base CDF = 1.79E-5/y
ACDF < 1E-7/y
ICCDP < 8E-9

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

Note: cull level for CDF and LERF set to 5E-
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10.

No impact from this F&O.

QU-A2-01

The uncertainty analysis attempting to address the correlation |Make sure that inputs for
of parameter inputs does appear to yield results that would be |both cases are
expected. The results of the case accounting for the impact of |appropriate and/or
parameter correlation yielded a reduction in the mean CDF as |benchmark code to
compared to the uncorrelated results. This should not be the |assure appropriate
case. It appears that either the inputs are incorrect (for treatment to resolve
example, the translation from the histogram to code inputs) or |problem.

there is a computational problem.

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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No impact.

selected sufficiently low enough to capture an adequate
number of cutsets, especially for applications involving
component importance such as the Maintenance Rule. One
industry rule of thumb is to use a truncation that captures 80%
of the CDF obtained when 1% change in CDF occurs when
dropping the truncation one decade. From the figures provided
in IPE-MR-000, there was a 4.2% drop at 5E-12 truncation for
CDF and 9.0% drop at 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 COF 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-BS3 requires that truncation be such that no
significant accident sequences are inadvertently eliminated.
The NRC quantitative interpretation of significant is that you
need to have enough cutsets such have 95% of final

CDF/LERF for solution with convergence sufficient to

QU-A4-01 VIVIII  |Recoveries - Post Processing (Appendix A-7 Post Processing [Incorporate these
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 of impact both the overall X-tied CDF= 3.753E-5/y
34.2 and 90.9). Applying increasing factors after solution will  |solution of CDF/LERF as |Base CDF =3.746E-6/y
allow cutsets which should have been above the truncation  |well as individual ACDF = 7E-8/y
limit and part of the solution to be missing from the final importances. ICCDP =6&-9
analysis, since they were dropped by the truncation and were . _ :
not present to have the multiplier applied. This also impacts )B(:;dLLEEFI?FE_11_'771%3EE_6?§,V
the importance of components for applications such as the ALERF = 4E-9/y
Maintenance Rule. ICLERP = 3E-10
QuU-B3-01 NM The truncation limits selected for CDF and LERF were not My experience is that Sensitivity analysis was performed to

truncation usually falls
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 lower 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 CDF/LERF.
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QU-F3-01

NM

There was some discussion in Section 12.5 of the Main Report
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: (&)
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
potential contributors from the model (e.g., the process used in
the internal flooding analysis), or assumptions and
uncentainties associated with success criteria. Some
additional guidance is provided in the SRs noted above..

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 internal 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

IV

The DG mission time is limited to 8 hrs. This is based on the

data that no LOOP in excess of 8 hrs have occurred in this
region. There is some likelihood that a LOOP in excess of 8
hrs. Assigning a zero likelihood to this possibility seems
overly optimistic.

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

the recovered cutset to account for failure to restore 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.

No impact.

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

X-tied CDF= 3.221E-5/y

Base CDF = 3.220E-5/y

ACDF = 1E-8fy

ICCDP = 8E-10

X-tied LERF=1.121E-6/y

Base LERF=1.121E-6/y

ALERF < 1E-9y

ICLERP < 1E-10

Note: cull level for CDF and LERF set to 5E-10.
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ATTACHMENT J

Proposed Change Notice (PCN) 548, Rev. 3
Battery and DC Sources Upgrades and Cross-Tie

San Onofre Nuclear Generating Station, Units 2 and 3

Responses to Request for Additional Information dated August 10, 2007,
annotated with location of responses in Enclosure 3



SOUTHERN CALIFORNIA A. Edward Scherer

E D E S O N ;\\?j:le‘;i?ﬁ;gu]alor;\' Alffairs

An EDISOR INTERNATIONALE Company

August 10, 2007

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Docket Nos. 50-361 and 50-362
Response to Request for Additional Information on the Proposed
Amendment Regarding Revision to DC Sources - TSTF-360
San Onofre Nuclear Generating Station, Units 2 and 3

References: 1. July 18, 2007, letter from N. Kalyanam (NRC) to Southern California
Edison (SCE), Subject: Meeting with Representatives of SCE for
SONGS 2 and 3

2. May 3, 2007 letter from N. Kalyanam (NRC) to R. M Rosenblum
(SCE), Subject: San Onofre Nuclear Generating Station, Units 2 and 3
Request for Additional Information on the Proposed Amendment
Regarding Revision to DC Sources - TSTF-360 (TAC NOS. MD5140
and MD5141) :

3. March 30, 2007 letter from B. Katz (SCE) to Document Control Desk
(NRC), Subject: Docket Nos. 50-361 and 50-362, Proposed Change
Number (PCN) 548, Revision 2, Battery and DC Sources Upgrades
and Cross-Tie, San Onofre Nuclear Generating Station, Units 2 and 3

Dear Sir or Madam:

By letter dated May 3, 2007, the Nuclear Regulatory Commission issued a request for
additional information (Reference 2) regarding Proposed Change Number (PCN) 548,
Revision 2, Battery and DC Sources Upgrades and Cross-Tie (Reference 3). The
enclosure provides Southern California Edison’s (SCE'’s) response. SCE's response
reflects discussions between SCE and the NRC by phone and at NRC headquarters
(Reference 1). :

SCE plans to submit a new revision to PCN-548 in September 2007 which incorporates.
the enclosed responses and identifies all of the regulatory commitments. New
regulatory commitments are made in the responses to NRC Questions 2 and 8.

P.O. Box 128

San Clemente, CA 92672
949-368-7501

Fax 948-368-7575



Document Control Desk - August 10, 2007

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

Sincerely,

Enclosure

B. S. Mallett, Regional Administrator, NRC Region IV
N. Kalyanam, NRC Project Manager, San Onofre Units 2 and 3
C. C. Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 and 3

cC.



ENCLOSURE

Response to Request for Additional Information (RAI)
on the Proposed Amendment Regarding Revision to DC Sources

NRC Question 1:

Provide an endorsement letter from your Battery Manufacturer(s) to show that float current
monitoring can be used to identify a battery's state-of-charge and that the proposed float
current value will remain adequate throughout the expected service life of the battery. This is
consistent with the industry resolution that was reached following the July 12, 20086,
Technical Specifications Task Force (TSTF)-360 public meeting.
SCER AN

esponse: ’ ‘

| R &

A letter from the battery manufacturer, EnerSys, is provided as Attachment 1 to this Q ;>"<V
Enclosure. '

NRC Question 2:

Does the proposed 2 ampere float current limit indicate a fully charged battery? If not,
provide a regulatory commitment to maintain a design margin to ensure that 2 amperes is
indicative of a fully charged battery. This is consistent with the industry resolution that was
reached following the July 12, 2008, TSTF-360 public meeting.

Ko
2 . B
= % Eidl

SCE Response: < !

A 2 ampere float current limit does not indicate a fully charged battery. Southern California

Edison (SCE) is revising the float current limit to 1.5 amperes which indicates the battery is

greater than 98 percent charged based on the manufacturer’s letter provided in Attachment 1. %
SCE is making a regulatory commitment to maintain a capacity margin (presently 2%) to (""" ,<
account for the uncertainty in the battery capacity assigned by the manufacturer associated /)
with the allowed float current limit (presently 1.5 amps) for 1800 amp-hour (AH) batteries. S
This new commitment will be added to the list of regulatory commitments in the revised

submittal. The Licensee Controlled Specification (LCS) will require 0.75 amps or less

.charging current for the 1260 AH batteries until they are upgraded to 1800 AH batteries.

’

NRC Question 3:

Identify the values for the minimum established design limits for float voltage and temperature
in the Technical Specification (TS) Bases. This is consistent with the industry resolution that
was reached following the July 12, 2006, TSTF-360 public meeting.
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SCE Response: Pl V,{(p“, - \

The values for the minimum established design limits for float voltage and temperature will be
added to the proposed TS Bases in the revised submittal.

NRC Question 4

Provide the basis for the proposed 7-day battery charger Completion Time. Consistent with
the industry resolution that was reached following the July 12, 2006, TSTF-360 public
meeting, the staff requires that a risk-informed evaluation be performed in accordance with
Regulatory Guides (RGs) 1.174 and 1.177 to support extending the battery charger
Completion Time beyond 72 hours when using a non-1E battery charger that is not capable
of being supplied power from a source independent of the offsite power system (e.g., diesel
generator). Furthermore, describe the ‘alternate means’ that is being credited for the
proposed extended Completion Time. "

'd -

» v . % ) V (//S(

SCE Response: s % /g({,,/q A e
SCE is proposing to add TS 3.8.4 Required Action A.3, "Restore required battery charger(s) \7
to OPERABLE status” to establish a finite time limit of 72 hours or 7 days for the battery
charger Completion Time (CT) depending on the 480 VAC power source that is powering the
spare battery charger. The basis for the proposed CTs is provided below.

The battery discharge is terminated when the charger is operating with an output voltage
greater than what it would be if the battery were supplying the load. With charger output
voltage greater than battery voltage, the charger will supply all of the load current as well as
supply current back into the battery which, given sufficient time, will restore the battery to a

fully charged state.

The “required” battery charger(s) (i.e., the existing dedicated battery chargers and the new
swing battery chargers associated with the Train A and B 125 VDC system) are fully qualified
chargers that are powered from a diesel-backed Class 1E distribution system and are fully -
capable of supporting system design requirements. These 100 percent capacity battery
chargers are the preferred means for supporting the Train A and B 125 VDC subsystems.

If the "required" battery charger is inoperable, a spare battery charger will be used to restore
the associated 125 VDC battery terminal voltage within 2 hours. The 100 percent capacity
spare battery charger, which is identical to the dedicated Class 1k charger, is normally
powered from a non-1E source and requires a 72-hour CT for restoration of the “required”

battery charger.

The alternate means, consisting of when the spare battery charger can be powered from a
Class 1E diesel-backed source within 4 hours, allows the 72-hour CT to be extended to 7

days.
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The proposed TS adds a restriction to the CT. There is currently no TS restriction on how
long a spare non-1E-powered battery charger can support a Class 1E 125 VDC bus at the
San Onofre Nuclear Generating Station (SONGS). The current TS 3.8.4, DC Sources -
Operating, Condition C, states “One required battery charger or associated control equipment
or cabling inoperable.” The corresponding Required Action C.1 states “Verify battery cell
parameters meet Table 3.8.6-1 Category A limits” with a Completion Time of 1 hour AND
Once per 8 hours thereafter.”

Adding a proposed completion time for an aligned spare battery charger that requires plant
shutdown where one does not currently exist is a positive risk improvement. Currently, an
alignment where the spare battery charger maintains the battery's cell parameters within
acceptable limits is permitted indefinitely. Qualitatively, with the proposed CT, the risk
improves because the spare battery charger must be capable of being powered from an
independent source (e.g., diesel generator) beyond 72 hours up to 7 days. Plant
management awareness also increases since the normal plant battery charger alignment
must be restored in the proposed CT to avoid shutting down the unit. These are positive risk
improvement contributors. Other than the risk of shutting down the unit, there are no other
identified negative risk contributors. As such, this qualitative assessment is considered
sufficient, and a guantitative risk evaluation has not been performed.

NRC Question 5:

Per RGs 1.174 and 1.177, provide the deterministic basis for the proposed battery
Completion Time extension. o
D o

- Vv

> s

SCE Res : s
esponse 29 /g,«@‘/ ;7\"?/

The Probabilistic Risk Assessment (PRA) evaluation submitted previously concluded that a
30-day battery CT is acceptable. Battery replacement CT is 21 days as described in item 1
below. - Upgrade to 1800 AH batteries also requires construction activities as described in
item 2 below for a total CT of 30 days. The 21 -day CT and the one-time 30-day CT will be
provided in the revised submittal.

1. Battery Replacement (bounding time for any maintenance activity) requlres
a. Remove all cells and refurbish (repaint) the racks.
b. Install new cells.
c. Equalize charge.
d. Perform discharge test.
e. Equalize charge.
f. Perform Return-To-Service surveillances.
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2. Battery Upgrade requires item 1 above and:
a. Remove battery racks and shower.
b. Relocate battery room temperature instruments.
c. Paint room.
d. Install new battery racks.

NRC Question 6:

Provide the load profiles for all safety-related battenes that would be affected by the
proposed TS changes.

S~ ' 1/0(
SCE Response: % &
< I>

Load profiles for affected safety-related batteries, with battery capacity allocation, are
provided in Attachment 2 to this Enclosure. Some values are preliminary and are subject to
final review and approval. These will be provided with the revised submittal.

NRC Question 7:

Revise TS 5.5.2.16 wording to be consistent with the wording that was agreed upon at the

July 12, 2006, TSTF-360 public meeting. o A
) o 1 e
— < .é ) x
SCE Response: ~<é <&
<F

The wording for TS 5.5.2.16, Battery Monitoring and Maintenance Program, will be revised to
be consistent with the wording that was agreed upon af the July 12, 2006, TSTF-360 public
meeting, to read:

“This Program provides for battery restoration and maintenance, which includes the
following: '

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

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

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

NRC Question 8:
Provide a regulatory commitment to relocate specific gravity monitoring to the proposed

Battery Monitoring and Maintenance Program. This is consistent with the industry resolutlon
that was reached foliowing the July 12, 2006, TSTF-360 public meeting.
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SCE Response: ' ~ 5 o 2 v
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SCE will refocate specific gravity monitoring to the proposed Battery Monitoring and
Maintenance Program. This commitment will be added to the list of regulatory commitments

in the revised submittal. This specific gravity monitoring will be performed prior to each N/w){
battery discharge test. Nad
y"’/ >
e

NRC Question 9:

On page 18 of the license amendment request dated March 30, 2007 (Agency-wide
Documents Access and Management System Accession No. MLO70950192), the ficensee

stated the following:

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.

Describe ‘the margins available' portion of this statement.
SCE Response:

The proposed increased Completion Times pertain to out-of-limit conditions for cell voltage,
electrolyte level, and electrolyte temperature and recognize that there are available margins
in the battery design. :

Individual cell voltages are monitored, and actions are taken in accordance with the battery
maintenance program to restore battery cells with float voltage of < 2.13 V. The battery
terminal voltage is normally maintained at a float voltage of 131.5V (2.267 Vpc) that keeps

the battery cells at the maximum state-of-charge and capamty which provides a qualrtat(ve6 o 2
h (%4

margin. : .
d s 1’(@/

The electrolyte level is monitored to battery manufacturer's recommendations to maintain theg &=
electrolyte level between the high and low electrolyte level mark on the battery jar. Battery /xo
- cells maintained at the recommended electrolyte level retain the maximum capacity which
provides a qualitative margin. o e

. /‘_ S % /;/@/ o PL‘(?/
The electrolyte temperature of the pilot cells is an accurate representation of the temperaturé O
of the battery bank because: 1) batteries have a very large thermal inertia, 2) SONGS Units Z
2 and 3 batteries are designed with sufficient margins (i.e., temperature, aging, and desugn)
.and 3) procedures are available to monitor and correct the cause of low battery room
temperatures when an alarm is received at 66 degrees F (low limit is 60 degrees F).

—~ 5
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The maximum electrolyte temperature variation between individual cells is in the range of + 1
degree F due to evenly distributed air flow in the battery rooms. The electrolyte temperature
“is normally between 73 and 77 degrees F which provides up to 11% battery capacity margin.
Due to the very large thermal inertia of the battery, it is highly probable that the room
temperature excursion would be corrected prior to the battery electrolyte reaching its
minimum design limit of 60 degrees F.

NRC Question 10:

Consistency with TSTF-360 and the Standard TSs is not an adequate basis for granting an
amendment to the TSs. Provide a detailed justification for each proposed change that
included this rationale as the basis for approval. Examples include the basis provided for
proposed changes to limiting condition for operation (LCO) 3.8.4 (Change 2), LCO 3.8.5
(Change 2), and LCO 3.8.6 (Changes 3, 8, 12, 13,14, 16, and 17).

SCE Response:

Section 4.0, EVALUATION, and associated sections of the submittal will be revised in a new
submittal to provide a detailed justification for each proposed change. Reference to
“consistency with TSTF-360 or IEEE 450” will be minimized and used only when appropriate.

NRC Question 11:
On page 32 of the license amendment request, the licensee stated the following:

“The new 400 [ampere] (A) 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.”

However, the San Onofre Nuclear Generating Station Updated Final Safety Analysis states:

“The capacity of each Class 1E battery charger is based on the largest combined
demand of all the steady-state loads and the charging current required to restore the
battery from the design minimum charge state to a 95% charged state within 12 hours,
. irrespective of the status of the plant during which these demands occur. This is in
compliance with the requirements of Regulatory Guide 1.32 (See Paragraph
8.3.2.2.14)"

‘Describe the discrepancy in the capability of the Class 1E battery chargers.
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The Updated Final Safety Analysis Report (UFSAR) reflects the current design (non-cross-
tied buses) and licensing basis and safety analysis. This proposed amendment revises the
SONGS design basis to allow DC bus cross-tie operation and 24 hours to recharge a battery.

Following NRC approval of this proposed amendment, the UFSAR will be revised.

SCE Response:

Power is maintained to DC equipment during recharging of the batteries by the connected
battery charger(s). Since there is continuous DC power available to the required equipment,
the extended duration of the recharge does not impact availability or operability of electrical
or mechanical equipment credited in the safety analyses.

NRC Question 12:

The TS Bases are provided for information only and have no regulatory standing; therefore,
the staff cannot use them in evaluating the proposed changes. Provide a detailed justification
for each proposed change in lieu of referencing the TS Bases for additional supporting

- information. Examples include item (1) on page 15 and item (6) on page 18 of the ficense
amendment request.

SCE Response:

Section 4.0, EVALUATION, and associated sections of the submittal will be revised in a new
submittal to provide a detailed justification for each proposed change in lieu of referencing the
TS Bases for additional supporting information.
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Attachment 1 to Enclosure

June 4, 2007 letter from Jan G. Reber (EnerSys) to Ashok Wadhwa (SCE),
Subject: Float Current’s Relationship to Battery State of Charge



EnerSys

P.O. Box 14745

Reading, PA 18612-4145
BDO-538-3627 » 1880

Fax 610-208-1971

Emal: jan.rebar@enersvs.com
- www.ehersys.com

Jan C. Reber

Director of Engineering
RP Flooded Products
Technology & Engineering

Juns 4, 2007

Mr. Ashok Wadhwa

Design Engineering Organization

San Onofre Nuclear Geperating Station
14300 Mesa Road, G50B

San Clemente, CA 52672

Re: Float current’s relationship o battery state of charge.

Dear Mr. Wadhwe, - :
EnerSys states the following with respect to float current monitoring,;

1. A stabilized float current is 2 necessary condition of a fully charged batiery. EnerSys believes that
specific values of float current, which are relatively stable thronghout the battery’s useful 1ife, are
normally indicative of the battery’s state of charge when the battery is near full charge and the
pilot cell parameters of voltage, temperature, and lsvel are Withi_u bounds.

2. Under these conditions, float current can be substituted for specific gravfw verification to
*apresem the approach of end of charge.

(93]

These float cwrent values are specific to 2 unique installation, but can be sufficiently

" approximated for a type of battery construction so as fo allow 2 specified value to indicate that the
battery has achieved at least 2 noted‘percsntage of its full capacity. For EnerSys systems, tliis

- limiting value of fiozt current for the 2GN-15 batteries is G.75 amps and for 2GN-23 batteries it is
1.50 amps when the batteries have reached a state of charge in excess of 98% of the batteries
available capacity, : :

4. Aging does impact the float current, but it is expected to be within the noted ranges for the
batteries serviceable life.

Ifyou have any further guestion, please contact me.
" Sincere 77

Jan-G. Reber

cc: J. Gagge, S Weik, B. Ross, File 352



Attachment 2 to Enclosure

SONGS Class 1E Battery Load Profiles



SONGS Class 1E Battery Load Profiles, Correction Factors and Margins

1800 AH Batteries (Subsystem A & B batteries presently are 1260 AH):

90-minute LO {SISIAS Profile

Batltery Capacity

Battery Correction Factor and IEEE 485 Sizing Margin

L Amp H Capacity | Amp i <orrection Factors {CF) Calculated Margin | Calculated Margi
1 Amp-Hours | Capaci mp-Hours alculated Margin alculated Margin
Subsystem N Float Electrolyte | Battery
. F 50F
required required rated Gurent CF | Temp CF | Aging CF {60F) (50F)
A 254.43 14.1% 43.45%" 39.40%"
B 261.54 14.5% 11% far 6OF 42,54%" 38.38%"
Z e : : 1800 2.0% e e 25.0%
Y 116.69 B5% 19% for 50F 81.54%* 80.27%*
D 101.70 5.7% 85.90%" - 84.82%*
A-C Cioss-tie an, 20.6% 0.49%*
wiass 12 S 1800 20% | 11%r60F | 25.0% 10.49% NA
B-D Cross-tie : 363.24 20.2% 13.63%* | NA
4-hour SBO Profile Battery Capacity Battery Correction Factor and IEEE 485 Sizing Margin
A 606.41 237% 22.36%* - 16.75%*
B 622.10 34.6% 11% jor GOF 20.54%" 14.89%"
- 1801 20% oo 25.0%
C 27264 15.1% 0 0% 19% o1 50F 5.0% 60.68%" 67.52%"
D 239,30 13.3% 76.51%" 74.75%"
A-C Cross-tie™ 76810 427% 8.66%" NA
. . 1300 2.0% 119 0F | 25.0%
B-D Cross-lie™ 763.84 42.4% % 1% fore 0% 10.27%* NA

1260 AH Batteries (Subsystem A & B):

90-minute LOYS/SIAS Profile

Battery Capacily

Battery Correction Factor and |EEE 485 Sizing Margin

Y

Rl

Amp-Hours

Capacity

Correction Factors {CF)

) Amp-Hours Calculated Margin | Calculated Margin
Subsystem " . g Float Electralyte | Battery
required required rated Cunent OF | Temp GF | Aging CF (60F) (50F)
. 254,43 20,29 .
A 78443 20.2% 1260 20% | H%forBOF | 25.0% 9.48% NA
B 261.54 20.8% 7.96%" NA
i . . - R L R
4-hour SBO Profile Ballery Capacity Battery Correction Factor and IEEE 485 Sizing Margin
A 606.41 49'”‘,’ 1260 2.0% 11% for 60F | 25.0% 259%: - NA
B 622,10 49.4% 0.46%* NA

. For "Load Profile” and "Margin" details refer to Calculation EAC-017.1 Rev 3 and E4C-017 Rev 19; CCN 92.

Increase in loads during period 5 for LOVS/SIAS and perisds 3 and B for SBO reflect random loads.

Asterisks (™) indicate that CPC calculator and inverter are isolated at 30 and 120 minutes respectively.

Calculated marging with asterisk () are preliminary and subject to final review & approval.




