
SOUTHERN CALIFORNIA Brian KatzI EDISON® 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 1OCFR50.90, Southern California Edison (SCE) hereby requests the
following amendment to operating licenses NPF-1 0 and NPF-1 5 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 I 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
I due to the most recent Request for Additional Information [Reference 2].

SCE has evaluated these requests under the standards set forth in 1OCFR50.92(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 any questions or require additional information, please contact Ms. Linda T.
Conklin at 949-368-9443.

Sincerely,
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Enclosures:

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

Attachments
A. Existing Technical Specifications pages, Unit 2
B. Existing Technical Specifications pages, Unit 3
C. Proposed Technical Specifications pages, Underline and Strikeout, Unit 2
D. Proposed Technical Specifications pages, Underline and Strikeout, Unit 3
E. Proposed Technical Specifications pages, Unit 2
F. Proposed Technical Specifications pages, Unit 3
G.1. Proposed Bases pages, Unit 2 (for information only and

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

Information only and representative for Unit 3)
H. Summary of Regulatory Commitments
I. Probabilistic Risk Assessment (PRA) Evaluation
J. Responses to Request for Additional Information dated August 10,

2007, annotated with location of responses in Enclosure 3

cc: E. E. Collins, Jr., Regional Administrator, NRC Region IV
C. C. Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 & 3
N. Kalyanam, NRC Project Manager, San Onofre Units 2 and 3
S. Y. Hsu, Department of Public Health, Radiologic Health Branch
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REFERENCES



1. 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

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

4. 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

5. 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. for a Class 103
License to Acquire, Possess, and Use
a Utilization Facility as Part of
Unit No. 2 of the San Onofre Nuclear
Generating Station

)
)
)
)
)
)

Docket No. 50-361

Amendment Application
No. 229, Revision 3

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

A"4<.
Brian Katz, Vice Preside"

Subscribed and sworn to (-affitmed before me this 30-i day of

personally known to me .-pfere-
person who appeared before me.

+9to me on tho basis of satisfactory e-identce to be the

Signature " _AA c%-2A Q.Q
Notary Public

DAWNA.FARRELL

Commission # 1623105
Notary Public California

San Diego County
0My ConMm. ExpreeNov20, 2009p



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 )
a Utilization Facility as Part of ) Amendment Application
Unit No. 3 of the San Onofre Nuclear ) No. 213, Revision 3
Generating Station

SOUTHERN CALIFORNIA EDISON COMPANY, etal. pursuant to 1OCFR50.90, 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-1 5. 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

Brian Katz, Vice Presiir

Subscribed and sworn toGe .f..f.... before me this - day of

Iyove...e.y ,.w..7

personally known to me or prrved to ... en the basis cf s"tisfaet .ei... "- to be the
person who appeared before me.

DAMN A. FARRL%J70dii2 1, Commbsson# 1#623105 f|
SignatureEito .• AA Notarry.PubCC omif

Notary Public j ,_ ACo€,y 4
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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.

1. INTRODUCTION
2. PROPOSED CHANGE
3. BACKGROUND
4. EVALUATION
5. REGULATORY SAFETY ANALYSIS

5.1 NO SIGNIFICANT HAZARDS CONSIDERATION
5.2 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA

6. ENVIRONMENTAL CONSIDERATION
7. REFERENCES
ATTACHMENTS

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

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

Unit 3
E. Proposed Technical Specifications pages, Unit 2
F. Proposed Technical Specifications pages, Unit 3
G.1. Proposed Bases pages, Unit 2

(for information only and representative for Unit 3)
G.2 Proposed Licensee Controlled Specification pages, Unit 2

(for information only and representative for Unit 3)
H. Summary of Regulatory Commitments
1. Probabilistic Risk Assessment (PRA) Evaluation
J. Responses to Request for Additional Information dated August 10,

2007, annotated with location of responses in Enclosure 3
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1. 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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2. 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 o.r asoiaed control equipment or
Gablin on one train inoperable."
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This Condition is modified by a new NOTE: Only applicable to 1800 amp-hour
rated batteries.

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.
CT: 7 days

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

AND
B.2 Verify battery float current < 0.75 amp.

CT: Once per 12 hours
AND
B.3.1 Restore required battery charger(s) to OPERABLE status.

CT: 72 hours
OR
B.3.2.1 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 batter; or a,-oiated -ntrol .quipmnt or
Gablig 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

OR
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:

"Verify battery terminal voltage is greater than or equal to the minimum
established float voltage - 129 V ,o float charge."

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 300 amps at > the minimum
established float voltage 1-29-V for _> 8 1-2-hours."

The NOTE is deleted:
Cr1dit may be taken for uInplanned events that satisfy this SR.

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

"Verify batteFy 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:
2. This SurNeilla•ne shall not be performed in MODE 1, 2, 3, or 4.
3. Credit may be taken for unplanned eVents that satisfy this SR.

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 btr o.....r. assoiated -ontrol equim .et Or cabling DC
electrical power subsystem(s) inoperable for reasons other than Condition A or
B."

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 .8.2, S .. 4.3 ,S R 3.8.44, S R-384., SR 3.8.4.26, SR
3.8.4.3-7, SR3.-.4.8, and SR 3.8.4.4."

The NOTE is modified: The following SRs are not required to be performed: SR
3.8.4.26, afa-SR 3.8.4.37, and SR 3.8.4.4 ad SR 3.84-.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 voltaqe
< 2.07 V."

Existing Condition A (and its associated Required Actions and CTs) is deleted:
"One or more batteries with ono or moero battier' cell parameters not Within limnitST"

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

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):

C.1 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 e•lectroyte
temperature of the representative colls <602-F.
QR

Ono or moere batteries with one or more batte' coil! parameters not within
Categor,' G values."

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.
Verify batter; cell paramctcrs meet Table 3.8.6-1 Category A limits,."
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-
hours.
Verify batteryG'ell parameters meet Table 3.8.6-1 Categor,' B limits."
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.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 eletroe•,.Y temperature is greater than or
equal to minimum established design limits of representatiV. oi.ls is >601 F."
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 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:
1. This S...,'illa ... shall nt be performed in MODE 1, 2, 3, or 4.
2. Credit m hay be taken for unplanned events thoat satisfy this SR.

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
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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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3. 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 1 E DC electrical power subsystems. Subsystems A and C
support the Train A Class 1 E Engineered Safety Features (ESF) equipment and
subsystems B and D support the Train B Class 1 E ESF equipment. Each
subsystem consists of one 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
forltemporarily cross-connecting DC subsystems of the same safety train during
Modes 5 and 6 to facilitate maintenance on batteries and to maintain operability
of the operating unit's 4.16kV Class 1 E ESF buses. The Mode 5 and 6 cross-
connect design includes permanently installed molded case isolation switches
provided for each DC bus that can be connected via temporarily installed cable to
a spare breaker on the DC bus. This spare breaker position is also utilized when
necessary to connect a spare non-Class 1 E battery charger via temporary cable
to the bus in the event the normal charger is inoperable.

The DC system is currently being upgraded by SCE to replace each of the
existing batteries with larger 1800 amp-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 1 E battery bank for
separation and isolation. SCE has installed a new Class 1 E 1800 amp-hour
rated spare battery bank (B00X) so that replacements of the existing batteries
(e.g., at end of battery service life) can also be performed online. When B00X 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

Swing charger can be aligned [I c" j
to either Subsystem A or C 003

in any Mode
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Proposed Train B DC System Reconf iquration
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in any Mode
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4. 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.

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." 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) or ..... t. control .quipment or
Gablh~ 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

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.
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
1 E 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. If 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 1 E
charger, is normally powered from a non-1 E 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-1 E
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

AND
B.2 Verify battery float current < 0.75 amp.

CT: Once per 12 hours
AND
B.3.1 Restore required battery charger(s) to OPERABLE status.

CT: 72 hours
OR
B.3.2.1 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 G A or B not
met."

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

"One DC electrical power subsystem batt, or.a..._ssociPtd control . ,uipment or
Gabl§ 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

OR
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:

"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 1 E 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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Table 1
SONGS Class IE Battery Load Profiles, Correction Factors and Margins

1800 AH Batteries (Subsystem A & B batteries presently are 1260 AH):

90-minute LOVSISIAS Profile Battery Correction Factor and IEEE 485 Sizing Margin

Amperes per Time (min) Correction Factors (CF)

Subsystem Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8 Amp-Hours removed Float Electrolyte Battery (udF) M50F)

0-1 1-29 29-30 30-89 89-90 90-120 120.239 239240 Current CF Temp CF Aging CF

A 461-.15 165.40 165.40 165.54 241.37 - - - 254.43 43.49% 39.42%

B 468.90_ 170:07 170.07 170.21 249.08 - - - 261.54 42.54% " " ,, 38.40%
2.0% 11%for60F 25.0%

C '130.201 107.38 107.38 62.38 76.56' - - - 116.69 19% for SOF 81.54% - - , - 80•21,%

0 101.686 93-04 93.04 55.04 55.04 - - - 101.70 85.90%: - f: ... 89% ..

A-C Cron-tie 591r35 272.76- 272.76 227.92 317.93 - - - 371.12 - 10.49% -
(MODE 1-4) 20% 11%for60F 25.0%

8-0 Cross-tie* 570.58 26311 2311 225.25 -30412 - - - 363.24 13.63% . -
(MODE 1-4) ,

4-hour SBO Profile Battery Correction Factor and IEEE 485 Sizing Margin

A 329.09 183.73 299.23 145.74 145.74 145.74 145,74 230.11 607.71 22.34%- . .16.74%'

B 336.43 .16688.10 306.64 149.57 149.57 149j57 149.57 -233.94 623.40 2.0% 11% for60F 25.0% 20.59% M • 4.6%,

C 130.20 107.36 107.38. 62.38 62.38 62.38 62.38 . 76.56 272.64 19% for 50F 70.77% 68.66%

0 101.68 93.04 93.04 55.04 65.04 55.04 55.04 . 55.04 239.30 76.51% - - 74.81%

A-C Cross-tie* 459.29' 291.11 420.79 208.12 208.12 208.12 151.88 250.43 768.10 8.66% .. ..
(MODE 1-4)

M-6 Cros-tie* 43811 261.14 399.68 204.61 204.61 204.61' 15,518 29.55 763.84 25 .10.27% ., -

(MODE 1-4) , , _ .. .-

1260 AH Batteries (Subsystem A & B):

90-minute LOVS/SIAS Profile Battery Correction Factor and IEEE 485 Sizing Margin

Amperes per Time (min) Correctien Factors (CF)

Subsystem Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8 Amp-Hours removed Float Electrolyte Battery (COl ) (50F)

0-1 1.29 2930 30689 89.90 90-120 120-239 239-240 Current CF Temp CF Aging CF

A 4361_15ý 165.40 165.40 165.54 241.37 - - - 254.43 9.48% --

B 468q • 170.07 170.07 170.21 249.08 - - - 261.54 2.0% :11%for60F 25.0__ 7.96% .. ,;

4-hour SBO Profile Battery Correction Factor and IEEE 485 Sizing Margin

A 3290.9 183.73 299.23 145.74 145.74 145.74 41145.74 1230.11 607.71 2 2.59% " -

S 133.43 ,168810 306.64 149.57 149.57 149.57, 1495 233.94 623.40 . 0.46%-. , -

For "Load Profile" and 'Margin" details refer to Calculation E4C-017 Rev 19, CCN-93.
Increase in loads during period 5 for LOVS/SIAS and period 8 for SBO reflect random loads.

Asterisk O) indicate that CPC calculator and inverter are isolated at 30 and 120 minutes respectively.

O
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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:

"Verify battery terminal voltage is .greater than or equal to the minimum
established float voltage ý; 129 V on float chargo ."

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 300 amps at > the minimum
established float voltagqe 1-2-9V for _> 8 1-2 hours."

The NOTE is deleted:
Credit may be takon for unplann.d events that satisfy this SR.

Renumbering SR 3.8.4.6 to SR 3.8.4.2 is editorial.

The rated amps and minimum established 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 Ž129.0 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 battey 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 discharqe test in SR 3.8.4-..6.7
may be performed in lieu of SR 3.8.4.73 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:
2. This uroiac shall not be performed in MODE 1, 2, 3, or 4.
3-. Credit may be taken forF unpl-anned events that satisfy this SR.

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 1 E 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.

iii. 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.

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. 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 bafttor or a..oiatod control , uip•n•.t or. cablfn•gi DC
electrical power subsystem(s) inoperable for reasons other than Condition A or
B."

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 342, SR3.8..3 SR 3••.4, S R3.8..5, SR 3.8.4.26, SR
3.8.4.3-7, S R .8.. 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 3.8.4.3-7, 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 parameters 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
< 2.07 V."

Existing Condition A (and its associated Required Actions and CTs) is deleted:
"Ono~ ~ ~~~~~~___F ormG atre ih n rmr atr ell parameters not within limit67"

The existing Condition A refers to limits in Table 3.8.6-1, which is being deleted,
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 > 2.07 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):

C.1 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 1 E battery is sized with correction factors

Page 36 of 57



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 electrolyte
tempcrature of the representative cellS< 602-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-
hours.
Verify battor' coil' parameters meet Table 3.8.6-1 Catogor,' A limits-."
Frequency: 7 days

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.
Verify batter' cell parameters meet Table 3.8.6 ,1 Categy B limits'."
Frequency: 7 days

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).

Page 39 of 57



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 sufferphysical 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 avc.ag. e!octrolyto temperature is greater than or
equal to minimum established design limits of r•,esn•tative o. ,ls is >60 0,."
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 discharqe test."

NOTES 1 and 2 are deleted:
1. This Sup.vrellance shall not be po.ormod in MODE 1, 2, 3, or, 4.
2. Credit mnay be taken for unplanned events that sati-sfy this SR.

The Frequency is modified:
60 months
AND
12 months -NTE-- O...nv,,,ly 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

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 > 10% below 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."

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 eubsystern-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 terminology 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:

"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."

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-i E bus D5. Electrical isolation and independence between subsystems
required by RG 1.75 is maintained by the isolation capability of the battery
charger itself and the 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-1 E 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 1 E 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 I.

PRA Quality:

The SONGS PRA has been subjected to extensive peer and regulatory review.
The PRA Model, assumptions, database changes, improvements, and computer
code are controlled and documented by administrative procedure. The Model
and database reflect the as-built design with enhancements that reflect design
changes to the 1 E DC system and the most recent historical data. Therefore, the
SONGS 2/3 Living PRA is of a quality consistent with that required to perform
accurate, thorough, and comprehensive evaluations for this application.
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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 1 E-7/year and
1 E-8/year, respectively. The changes in risk are small because a fully qualified
alternate power source is aligned when a battery is removed for maintenance.
The calculated incremental conditional core damage probability (ICCDP) and
incremental conditional large early release probability (ICLERP) are less than the
acceptance guidelines from NRC Regulatory Guide 1.177 of 5E-7 and 5E-8,
respectively.

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

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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5. 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 1 OCFR50,
Appendix A, General Design Criterion (GDC) 17, the DC electrical power system
will provide sufficient independence, redundancy, and testability to perform its
safety functions, assuming a single failure. This ensures the DC system is
capable of supporting systems critical to precluding or mitigating the release of
fission product radioactivity.

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

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

2. Adequate core cooling is provided, and containment integrity and other vital
functions are maintained in the event of a postulated Design Basis Accident
(DBA).

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 1 E AC and DC power
systems."

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

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

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 1 E battery from the swing battery charger.

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

5.1 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 1 0CFR50.92(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).

Page 50 of 57



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 1 E 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.

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

iii. 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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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 will not be endangered by the
proposed change.

5.2 Applicable Regulatory Requirements/Criteria

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

U.S. NRC Regulatory Guide 1.75, "Physical Independence of Electric Systems,"
describes a method acceptable to the NRC staff of complying with IEEE 279-
1971, "Criteria for Protection Systems for Nuclear Power Generating Stations,"
and Criteria 3, 17, and 21 of Appendix A to 10 CFR 50, with respect to the
physical independence of the circuits and electric equipment comprising or
associated with the Class 1 E power system, the protection system, systems
actuated or controlled by the protection system, and auxiliary or supporting
systems that must be operable for the protection system. The new system
configurations allowed by the proposed TS changes will continue to meet the
physical independence requirements of these systems.
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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, flood, tsunami, or
seiche without loss of capability to perform their intended safety functions.
Therefore, the DC power system and its components must normally be located in
Seismic Category I structures that provide protection from the effects of
tornadoes, tornado missiles, and floods. The new system configurations allowed
by the proposed TS changes will continue to meet the requirements of GDC 2.

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

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

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

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

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

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

EVALUATION CONCLUSIONS

10 CFR 50.36, "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 1OCFR50.71(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 functionality is maintained and that Criterion 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.

6. 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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AC Sources -Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

F.2 Be in MODE 5. 36 hours

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

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

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

(continued)
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DC Sources - Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

B.2 Be in MODE 5. 36 hours

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

Once per
8 hours
thereafter

(continued)
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DC Sources- Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

SR 3.8.4.2 Verify no visible corrosion at terminals 92 days

and connectors.

OR

Verify connection resistance is
< 150x10-6 ohm for inter-cell connections,
• 150x10-6 ohm for inter-rack connections,
< 150x10-6 ohm for inter-tier connections,
and • 150xI0-6 ohm for terminal connections.

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

(continued)
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DC Sources -Operating

3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

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

and • 150x10- 6 ohm for terminal connections.

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

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

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

SR 3.8.4.7 once per 48 months.

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

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

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

(continued)
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DC Sources-Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

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

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

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

60 months

AND

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

12 months
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DC Sources- Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5

APPLICABILITY:

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

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

AND
(continued)
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DC Sources -Shutdown

3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

Once per
8 hours
thereafter

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

SAN ONOFRE--UNIT 2 3.8-28 Amendment No. 127



DC Sources.-Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
4

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

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

In accordance
with applicable
SRs

SR 3.8.4.1
SR 3.8.4.2
SR 3.8.4.3

SR 3.8.4.4
SR 3.8.4.5
SR 3.8.4.6

SR 3.8.4.7
SR 3.8.4.8.
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6

APPLICABILITY:

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

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

AND

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

(continued)
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

One or more batteries
with average
electrolyte
temperature of the
representative cells
< 600F.

OR

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

(continued)
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Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

92 days

AND

Once within
7 days after
battery
discharge
< 110 V

AND

Once within
7 days after
battery
overcharge
> 150 V

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

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

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

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

Electrolyte Level > Minimum level > Minimum level Above top of
indication mark, indication mark, plates, and not
and _< . inch and < ¼ inch overflowing
above maximum above maximum
leve•aindication level indication
mar k~aj markka)

Float Voltage > 2.13 V > 2.13 V > 2.07 V

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

AND average of all
connected cells

Average of all
connected cells AND
> 1.205

Average of all
connected cells
> 1. 195

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

(b) Corrected for electrolyte temperature and level.
not required, however, when battery charging is <
charge.

Level correction is
2 amps when on float

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

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters-Operating

LCO 3.8.7

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

constant voltage
source transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

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

B.2 Be in MODE 5. 36 hours
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Distribution Systems-Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

status.
16 hours from
discovery of
failure to meet
LCO

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

status. AND

16 hours from
discovery of
failure to meet
LCO

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

16 hours from
discovery of
failure to meet
LCO

(conti nued)
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Distribution Systems-Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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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.1 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
loss of required SDM
or boron
concentration.

AND
(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
subsystems to
OPERABLE status.

AND

A.2.5 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)

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

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

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

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

(continued)
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Component Cooling Water (CCW)

Safety Related Makeup System ......
Salt Water Cooling (SWC) System
Not Used
Emergency Chilled Water (ECW) ........
Control Room Emergency Air Cleanup System

(CREACUS) . . . . . . . . . . . . . . . .
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 .........

ELECTRICAL POWER SYSTEMS ..... ..............
AC Sources-Operating ............
AC Sources-Shutdown .....................
Diesel Fuel Oil, Lube Oil, and Starting Air .
DC Sources-Operating ............
DC Sources-Shutdown ..... ..............
Battery Cell Parameters ...........
Inverters -Operating ..... ..............
Inverters -Shutdown . . . . . . . . . . . . .
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Distribution Systems-Shutdown ............
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. . . 3.8-1
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(continued)
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AC Sources -Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

F.2 Be in MODE 5. 36 hours

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

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

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

(continued)
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DC Sources -Operating

3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

B.2 Be in MODE 5. 36 hours

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

Once per
8 hours
thereafter

(continued)
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DC Sources- Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

SR 3.8.4.2 Verify no visible corrosion at terminals 92 days

and connectors.

OR

Verify connection resistance is
150x10-6 ohm for inter-cell connections,
150x10-6 ohm for inter-rack connections,
150xi0-6 ohm for inter-tier connections,

and • 150xi0-6 ohm for terminal connections.

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

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

SR 3.8.4.5 Verify connection resistance is 24 months
150x10O6 ohm for inter-cell connections,
150x10 6- ohm for inter-rack connections,
150x10 6- ohm for inter-tier connections,

and • 150xi0-6 ohm for terminal connections.

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

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

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

SR 3.8.4.7 once per 48 months.

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

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

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

(continued)
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DC Sources -Operating

3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

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

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

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

60 months

AND

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

12 months
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DC Sources- Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5

APPLICABILITY:

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

A.2.1 Suspend CORE Immediately

ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

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

AND
(continued)
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DC Sources- Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

Once per
8 hours
thereafter

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

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

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

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

In accordance
with applicable
SRs

SR 3.8.4.1
SR 3.8.4.2
SR 3.8.4.3

SR 3.8.4.4
SR 3.8.4.5
SR 3.8.4.6

SR 3.8.4.7
SR 3.8.4.8.
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6

APPLICABILITY:

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

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

AND

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

(continued)
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

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

OR

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet 7 days

Table 3.8.6-1 Category A limits.

(continued)
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Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

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

AND

Once within
7 days after
battery
discharge
< 110 V

AND

Once within
7 days after
battery
overcharge
> 150 V

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

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

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

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

Electrolyte Level > Minimum level > Minimum level Above top of
indication mark, indication mark, plates, and not
and • ' inch and • ¼ inch overflowing
above maximum above maximum
level indication level indication
mark a) markl'a)

Float Voltage Ž 2.13 V 2 2.13 V > 2.07 V

Specifi 1.200 Ž 1.195 Not more than
Gravity 0.020 below the

AND average of all
connected cells

Average of all
connected cells AND
> 1.205

Average of all
connected cells

1.195

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

(b) Corrected for
not required,
charge.

electrolyte temperature and level.
however, when battery charging is <

Level correction is
2 amps when on float

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

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters-Operating

LCO 3.8.7

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

constant voltage
source transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

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

B.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 3 3.8-34 Amendment No. 116



Distribution Systems -Operating

3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

status.
16 hours from
discovery of
failure to meet
LCO

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

status. AND

16 hours from
discovery of
failure to meet
LCO

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

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems- Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.
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Distribution Systems -Shutdown
3.8.10

3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems-Shutdown

LCO 3.8.10

APPLICABILITY:

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 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
loss of required SDM
or boron
concentration.

AND
(continued)
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Distribution Systems- Shutdown
3.8.10

ACTIONS

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
subsystems to
OPERABLE status.

AND

A.2.5 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)

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

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

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

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

(continued)

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 .............. .................... 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 .......... ................ 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 ........... ..................... ... 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) ............... ................... 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 ........... ............... 3.8-1
3.8.2 AC Sources-Shutdown .......... ................ 3.8-17
3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air . . . 3.8-20
3.8.4 DC Sources-Operating ........... ............... 3.8-23
3.8.5 DC Sources- Shutdown .......... ................ 3.8-27
3.8.6 Battery G&-± 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)

SAN ONOFRE--Unit 2 i v Amendment No. -59, -0Z8 I



AC Sources--Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

F.2 Be in MODE 5. 36 hours

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES----------------
1. Bus= 3AO4dad 3Dt is wnT required when

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

2. Bus= 3AO6drd 3D2 is wn•required when
unit crosstie breaker 3A0603 is used
to provide a source of AC power.

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

(continued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources -Operating

LCO 3.8.4

APPLICABILITY:

The Train A and7 Train B. Tfd1i e and T~idin DC electrical
power subsysT-¶s shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

t houiA.- NOTE-------
On]X applicable to
700 amp-hour rafed
Datferies.

One or two requiredbattery cnorqerS_jSL
UM adS SUIdaLt.U

uuIILIul I UyiuP1l ItL ur
rdbljtg on one
train inoperable.

,1 "I

U,. J. Vt I e, 6 UdLL 1Iy L )l I

J-o.6-1 ca Lg•lLJU
1 i Ini Ls .

A.1 Restore battery
terminal voltage to
qreater than or eaual
to tne minimum
established float
voltage.

U11 r [l I 8t-

2 hours

Once per 12
ours

72 hours

AND

A.2 Verify battery float
current L 1.50 amps.

AND

A.3.lRestore require,
battery cnarqerls) to
UPLRAbLL status.

OR

A.3.2.1 Provide ability topower the spare
Dafferiycnar•er from

72 hours

a dj esel-DaCKed
source.

AND

A.3.2.2 Restore reouired 7 days
DaizerX cnarqe.rts)
10 UFLKAbLL status.

lcontinuea)
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B --------NOTE------- B.1 Restore battery
Only applicable to
i7bU amp-hour rated
batteries.

terminal voltage to
greater than or equal
to the minimum
established float
voltage.One or two required

battery charger s)
on one train
inoperable. AND

B.2 Verify battery float
current • 0.75 amp.

AND

B.3.lRestore required
battery charger(s) to
OPERABLE status.

OR

B.3.2.1 Provide ability topower the spare
attery charqer from

2 hours

Once per 12
hours

72 hours

72 hours

7 days

a diesel-backed
source.

AND

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

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

(continued)
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

DA. One DC electrical DA.l Restore DC electrical 2 hours
power subsysem power subsystem tob1LL1ry ue OPERABLE status.

a.'ucidLed cuilLrU]
ýHuipillt=eiL ur cab]i y OR
inoperable for
reasons otTel-than D.2 Cross connect with same 2 hours
Condition A or B. train DC subsystem 0

amp-hour rated battery
requiredL.

E. DC Subsystem Buses E.1 Restore DC Subsystem Buses ----- NOTE ------
cross connected to non-cross-connected Completion Time
(1800 amp-hour rated contiquration, is J0 days when
battery required). cross connected

to upgrade to
1600 amp-hour
rated

a--TT--ries.

21 days

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

Ft.2Be in MODE 5. 36 hours
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater
than or equal to the minimum established 7 days
float voltage _- 129 V un FluaL clitr7y.

SR 3.8.4.2 Vei ify nu visible uuIIu5iuon dL teniInals 92 udys
duld ,Uc llluLur s.

Vel i fy LUIII tLLiuII e• ::i s e lllut
15- ,1xt -' uliiu Fur i nL el -Lel 1 LUIIIU L Lt uis,_-L--150t10-- uliui Fur iilLer - r a k LUrIrIeuL JUrIIs,
1-t50xti0 U1111 FUr i,1L, - Cif, LUIIIICL. i U1i17

't-" _'U- .L:U ..U U1I1I1 fu r Lit l -ýit ll LU IIIIt L Li u IrS b.

anrd -- t5Oxto ul11 fi U Lut[ I i na mil rid i.Ur iLL uris

SR 3.8.4.3 Ver 'Ify cLlil5 , Lull I lPLedt, duand bdLLtry 24 lUll
,dfkb Thiuw HU viudl indiLdLiuri uf PllytIal

da rni ur abaUir id] deLtm iurdLui i.

(continued)

SAN ONOFRE--UNIT 2 3.8-26 Amendment No. t2t I



DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Remouve visible Lelllhilld vurulul, eH fy 24 nui tilths
cel1 Lu cell da d Leriii ncI I ul uleLLIui drp e
LtInl dand LtiylrL, did d Ie LudLedL w itLi
adIIt i-L. [IusIru U II 111Q d C Ir Qd I

SR 3.8.4.5 Ver Fy cunleL unI re s tLdiLe I nluialltIF
*•- 15O•O ullIl Fur i ffLr -Lel 1 LUIIIlL LI umI)"<- 15t•1O - ulIIII Fur rluLer-l dLk ulUIIleLL !iuII-
-<- .H:.U I ulu Fur IrLer-l - c cUlllleLL iull ,

f I tel Fur Ler l lilild] tuuII L uriulsl

SR 3.8.4.2f T----------------------OE------------------
-C ed iL IIiray be Lt ken- Fui unpldilaied even::L
Lila L Z>d Li::, Lfly SR.

Verify each battery charger supplies 24 months
> rated 3Ot amps at > the minimum
es-t-blshed float voltaqe TTT- Tor
> fl- hours.

SR 3.8.4.3 ------------------- NOTES----------------
t.- The battery performance discharge test

in 5K J.b.7'rb./ may De performed in
lieu of SR 3.8•.FT3 once per 48 months
for batteries rated at 1260 amp-hours.

2. Tl iLs SurvvillanLe ,lictdll nuL be
per Fu iIIedII in MODE 1,2,3, ur 4.

3. Cr edi L illy be Ldkt el Fur uinl dlllCd
tvetiL LIIaL ZQLi Fy Llui* 41(.

Verify bc•aL capacity of the 1260 am - 24 months
hour rated battery is agequate to suppy,

ana maintamn in UMERABLE status, the
required emergency loads for the design
duty cycle when subjected to a battery
service test.

(continued)

SAN ONOFRE--UNIT 2 3. 8-26a Amendment No. t2t



DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEI LLANCE FREQUENCY

SR 3.8.4.4 NOTE------------------

The modified performance discharge test in
SK 5.b.b.l may De perTormeq in lieu OT Zl<
5.8.4.14 Tor Datteries rated at 18uU amp-
hours.

Verify capacity of the 1800-amp-hour rated 30 months
oatery is adequate to supply, an m-ain`ta-in

in UFPLAbLL status the requlred emergency
loads Tor the desigln duty cycle wnen
subijected to a Dattery service test.

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

1. T!IW Si , V ill i ILU b•dll InuL be
pe, Funned in MODE t, 2, 3, u, 4.

2. CiediL ,,ay be Laken Fui upilad ,ed
eventLs LthaL saLtify Lt hi SR.

Vein y baLtery LapauiLy is ->-- 80to-f the
,,,d,,uf d(.Lu ie '5 rdLily wM iiI subjecL•ed to Er 6b ,uLIts
pei funIldllce diclIa ye LestL.

------------------------------OTE ...

OnIly app Iuctibe
wli•,, bdLLtiy

deyiaddtLiui. u
Ildt CcL.dII 85t
f the expecILed

life
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DC Sources--Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources--Shutdown

LCO 3.8.5

APPLICABILITY:

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

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

ACTIONS
-- - - - - - ----------------------- NOTE- - - - - - - - - - - - - - - - - - -

LCO 3.0.3 is not applicable.

CONDITION I REQUIRED ACTION [COMPLETION TIME

A. ----- NOTE-------
Only applicable to
1800 amp-hour rated
batteries.

ti-houI I I I I I I I I I I

D . I V tI Iiy .U d LL IfIy .e U I

One or two required
bat terycharger(s )-r
'f uL1QLrd uL_ ulU

liiiiL•.

A.1 Restore battery
terminal voltaqe to
greater than or equal
to the minimum
established Tloat
voltage.

HuipIIJUHL ul Uau, Illy
on one train
inoperable.

AND

A.2 Verify battery float
current • 1.50 amps.

ft"~

2 hours

Once per 12
hours

72 hours

72 hours

7 days

AND

A.3.1 Restore required
battery charqer~s) to
OPERABLE status.

OR

A.3.2.1 Provide ability to
power the spare
battery charger from
a diesel-backed
source.

AND

A.3.2.2 Restore required
battery charoer(s) t(0
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 batterv 2 hours

Only applicable to
1260 amp-hour rated
batteries,

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

AND

B.2 Verify battery float

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

current _• 0.75 amp.

AND

B.3.1 Restore required
battery charger(s) to
OPERABLE status.

2.1 Provide ability to

Once per 12
hours

72 hours

72 hours

1 days

OR

B.3
.......... ii

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

AND

B.3.2.2 Restore required
battery charqer(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 I REQUIRED ACTION I COMPLETION TIME

DA. One or more required
bLLtery ur assuciaLed

DA. 1 Declare affected
required feature(s)
inoperable.LUIIL I U w •qU I L UT

cab!-rng-DC electrical
power subsystem(s)
inoperable for reasons
other than Condition A
or B.

OR

DA.2.1 Suspend CORE
ALTERATIONS.

AND

D•A.2.2 Suspend movement of
irradiated fuel
assemblies.

Immediately

Immediately

Immediately

Immediately

Immediately

DA. 2. 3

AND

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

AND

DA.2.4 Initiate action to
restore required DC
electrical power
subsystemjsl to
OPERABLE status.

(cui i t i i in ed)
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DC Sources--Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

S[JRVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.2, wTd'-SR 3.8.4.3i,
and SR 3.8.4.4 dId SR 3.8.4.8.

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

In accordance
with applicable
SRs

SR 3.8.4.1L
SR 3.8.4.2
SR 3.8.4.53

SR 3.8.4.4 SR 3.8.4.3t
SR 3.8.4.5 SR
SR 3.8.4.2fi, and SR 3.8.4.4

SAN ONOFRF--IJNTT 2 3.8-29 Amendment No. t2- I



Battery e-ll-Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery --ll-Parameters

LCO 3.8.6 Battery c-ellparameters for the Train Aand. Train B, Tr/di-l
C, ad Tici D batteries shall be within limits. tihe
dLCtyUr-y M-' dIIU D 1 11ill Lý U! !ILJue .J.O.U-i.

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. 0Oe u, ,,ure biLLte its A.I Vel iFy pHluL LcIlIi t lTuu
wiil uOut u0 1III= ele tl-ulyLe level dudd

bdLmy cell frludL vulLtyae It e L
paru•I•Ille i nuL wi L iI7 Tdble 3.8.6-1
l miLn . CsLdeyury C vdlutb.

A.2 Vef i Fy bdLLtiy Lll 24 huls
lidi dilleten s IiElEL
Tfblu 3.8.-6-
CdtLyuuy C vd!lub.

A.3 RsLuie b dLL ey Lll 3t ddy
paiaiuieLe i Lu

CdLtyu y A dlid B
l iIni L ouF
Tfble 3.8.6-t.

(continued)
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Battery e-el!Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two batteries A.1 Perform SR 3.8.4.1. 2 hours
on one train with one
or more battery cells AND
with float voltage
<2.07 V. A.2.1 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 Ž 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
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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Battery e-ll-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 level app licable 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
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 parameters for
with battery batteries in one train
parameters not within to within limits.
limits.

(continued)
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Battery t•t--Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. --------- NOTE ---------- Gt.lDeclare associated Immediately
Only applicable to battery inoperable.
1800 amp-hour rated
ba teries.

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

OR

One or two mrn
batteries on one train
with one or more
battery cells with
Tloat voltage < 2.07 V
and Tloat current
> 1.5U amps. L

•ge•IiLdL i v Lell•

0i• u lii~ag E bI LL i P
t iI uCI ui Iit U

bdLL•,y L•]]

It-P t ,d,,, I Lr 717,,u L w If 1 ,,

H. NOTE-------H.1 Declare associated ImmediatelyOny appicabe t battery inoperable.
120amp-hour r ated

batteries.

Re uired Action and
associaH e ompT e ion

lime ot Condition A,
C, U, E, or F not met.

OR
One or two batteries
on one train with one
or more batter cells

with tloat voltage
< ?.07 V and tloat
current > 0.15 amp.
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Battery -e-llParameters
3.8.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is 7 days
• 1.50 amps for batteries rated at 1800
amp-hours.

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

Verify each battery float current is 7 days

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

SR 3.8.6.3 Verify each battery pilot cell voltage is 31 days
Ž 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 3.8.6.53 Verify each battery pilot cell =vrdgu 31-9 days
elLt-utlytL temperature is greater than or
equal to minimum established design limits.
UfI tp e~I tblItdt i Vt Li ý i s -~ 6ftif-

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

(continued)
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Battery ee-l-Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8. #-.86.7 ---------------- 1 S-----------------
1. Tl is Sur vt ild Lue ldail niuL be

pI fru•ed ill MODE 1, 2, 3, ur 4.

2. CriediL jay be Lakeni Fui ul llallluid
EverrLZ LIICL aL I) Fy Llui R.

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

. .----- NOTE ------All 4 1 cab!blwhentg

batter Tshows
degradation or
has reached 85%
of the expected
life withcapacý #-< 100%
of themanuTacturer's

rating

AND

24 months when
the battery has
reach-ed 85y4 ot
the expected
lite with

capait ý: 100%
of the
manu acturer's
ratn

S R 3.8. 6.1 te Iy , tLtey L,51 PdrdII 5Lyrý rireet 7day s
TWle3,.8.-1 uaueyury tA I11111t7-

SRý 3...2ttFyb LLryL,5 1 Pd I 5111y~t!i b rireeL 92 days

Table ~~ ~ ~ Oc 3Wit1hinyr B1 uir~

UIILC d I Lii ii7

ba t er y

UvEILIIa F Le 7-
tbaLer
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Battery e-tf-Parameters
3.8.6

icLiei l..b -f JcYVty ±ul -17
Bdt t!I Y SUI ti 1 l I I(, t RteqUiiei lient] s

CATEGORIA. CATEGORY B. CATEGORY eC.
PARAMETER LIMITS FOR EACH ... i.....R EACe ALLOWABLE VALUE........... _____ L ,IMIT FO rr< EA H

UDESINTfED PILOT CONNECTED CELL OuR EACTE
COELELTED _E_ _

ElcuLtulyte Level -- MllililUellil vel > MillilUill level Above tupnTu
iidicatiuii icia k, ildi aýiun mark, .places, and nut
arid 3in, ai 3 iiicli uverl-luwiily
abUve IIIn i 'i UV- IId v t il Ulll
level iid caiuri lvl iriu Ldcatiu

Fluat VuItaye 2.13 v 2.13 V V2.O7V

SpueiL ic Gf i (_yb, -v " tytt -. 2.1 Nut Muuutr Lhi i
"(--- 0.020 beluw the

AvtN aVe dye uf dll
uuiuecLted nlls

Aveiaye uF all

Lcuunluc Led c.lls ft",
1.205

Aveliaygeu fll
cuiiiiec ted cells

(a) IL s dc.ep tdbl Fur the teuLr t ulyte ievei Lu teLuupu di ily ii ,cres abuve
Htu spec F fi d IIe d illUill dui i ly equal iL iily Uliard ye pi uv ided it it niut
uve Fluwiuiy.

((b)Cu, r eceLd Fur electiulytite t:uiip• aturfe and level. Level currect jiuin is nut
I equ red, huwevelr , wlhel bLtte•y chladyily h, -. 2 aIlllup WIlhel uil [luaLt lialrye.

(u)Specific ycivi ty Iel•dburemnent lIlay be substituted wilth the stabiliLed battely
chairyiny ui FluLt LuiI ueLt Fur dete-inininy the state uf L Ilary uf tle2
du igynated 1pilut cel1i . Till::t i, a e, ptralt Lble uuuly du ii y n a iiua, iuiuui uf 7 days
vU lUvvIlIly ai QuoLliy tud lay".
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Inverters-Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7

APPLICABILITY:

The requi red Channel A, B, C, and D AC T1 d il f, T ai n B,
T[idi1 C, did Ti ni D inverters shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours

OPERABLE status.

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

B.2 Be in MODE 5. 36 hours
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Distribution Systems--Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems--Operating

LCO 3.8.9

APPLICABILITY:

Train A and Train B ACj Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus Tidins A, B, C, did D
DC,; ad Tfdins A, B, C, add b AC viLal bu, electrical power
distribution s-snsystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
7-tsystem inoperable. -=bsystem 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. subsyteLin to OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

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

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems--Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
-scbsystems.
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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

APPLICABILITY:

The necessary portion of AC, DC, and AC vital bus electrical
power distribution 7atsystems shall be OPERABLE to support
equipment required to be OPERABLE.

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
7atsystems inoperable.

A.1 Declare associated
supported required
feature(s) inoperable.

OR

A.2.1 Suspend CORE
ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

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

AND

Immediately

Immediately

Immediately

Immediately

(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
•-tsystemjs) to
OPERABLE status.

AND

A.2.5 Declare associated Immediately
required shutdown
cooling 7--system(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
•-snbsystems.
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Procedures, Programs, and Manuals

5.5
5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

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

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

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

The provisions of Surveillance Requirement 3.0.3 are applicable to the

Containment Leakage Rate Testing Program.

5.5.2.16 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 electrolvte level below the too of the plates.
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Emergency Chilled Water (ECW) ........
Control Room Emergency Air Cleanup System

(CREACUS) . . . . . . . . . . . . . . . .
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 .........

ELECTRICAL POWER SYSTEMS ..... ..............
AC Sources-Operating . . . . . . . . . . . .
AC Sources -Shutdown ..... ..............
Diesel Fuel Oil, Lube Oil, and Starting Air
DC Sources-Operating . . . . . . . . . . . .
DC Sources-Shutdown ..... ..............
Battery -&-+- Parameters ...........
Inverters -Operating ..... ..............
Inverters - Shutdown . . . . . . . . . . . . .
Distribution Systems-Operating .......
Distribution Systems-Shutdown ............

3.7-1
3.7-1
3.7-5
3.7-7
3.7-9
3.7-11
3.7-16
3.7-18

3.7-19a

3.7-20

3.7-22

3.7-24

3.7-29
3.7-30
3.7-32
3.7-35

3.8-1
3.8-1
3.8-17
3.8-20
3.8-23
3.8-27
3.8-30
3.8-34
3.8-36
3.8-38
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.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 ------------------- NOTES----------------
1. Busrs5 2A04 •rd 2ti aijis required when

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

2. Bus= 2A06 and 252 djis 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.

(conti nued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources--Operating

LCO 3.8.4

APPLICABILITY:

The Traip A . iY • • B•.,d TAi,, D DC electricalpower SUDSYs3 an

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A.t NOTE------
Only applicable to
1890 amp-hour rated
batteries.

One or two required
batt4 erycharger{s)
LuiILI ul egu iiileiiL
ur Cbal 'jg on one
train inoperabTe.

U.1 v I I IY UdLLtry LYlf I
pd~o~nu-ei s•~~ me Abe

A.1 Restore battery
terminal voltage to
qreater than or equal
to the minimum
established tloat
voltage.

AND

A.2 Verify battery float
current S 1.50 amps.

AND

A.3.1Restore required
battery charqer s) to
OPERABLE status.

OR

A.3.2.1 Provide ability to
power the spare
attery charger from

a diesel-backed
source.

AND

A.3.2.2 Restore required

tliuui

ttd fL

2 hours

Once per 12
hours

72 hours

72 hours

7 days
battery charqerýs)
to UVERABLE status

kcontinued)
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. NOTE --------

Only applicable to
1260 amp-hour rated
batteries.

B.1 Restore battery
terminal voltage to
Qreater than or eaual
to the minimum
established float
voltage.

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

AND

B.2 Verify battery float
current • 0.75 amp.

AND

2 hours

Once per 12
hours

72 hours

72 hours

7 days

B.3.lRestore required
battery charqer(s) to
OPERABLE status.

OR

B.3.2.1 Provide ability to
power the spare
battery charger from
a diesel-backed
source.

AND

B.3.2.2 Restore reauired
battery charqer(s)to UPERABLE status.

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

(continued)
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D-A. One DC electrical DA.1 Restore DC electrical 2 hours
powe m power subsystem to

__Lt=y U, OPERABLE status.
da)')U ILted Lu[ILtul
Yqu I p,,,,L u c udbl imy OR
inoperable Tor
reasons ot than D.2 Cross connect with same 2 hours
Condition A or B. train DC subsystem (1800

amp-hour rated battery
required).

E. DC Subsystem Buses E.1 Restore DC Subsystem Buses ----- NOTE ------i cross connected to non-cross-connected Completion lime
(1800 amp-hour rated contiquration. is 30 days
battery required). when cross

connected toupqrade to
1800 amp-hour
rated
bFa-tfTries.

21 days

FL. Required Action and Ft.1 Be in MODE 3. 6 hours
Associated
Completion Time of AND
Condition D or E not
met. Ft.2Be in MODE 5. 36 hours
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DC Sources-Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater
than or equal to the minimum established 7 days
float voltage - 129 V ue FludL Ll ye.

SR 3.8.4.2 Verify Hu vit, iblt2 Lurru iur, i L LIII Idal 92 dayt.
and cannrirtiecs ~.

Ver fy LUiiif i LLiu si s ti•Lalut= i:
_-t- 5x.',10 6 ulrii Fur i~iLer-cell cuuiriecL. Lurr•
_.C--- 58,' 8-e ul..r Fur i.Ler -r cik cuuIIrc.L urr•,15U,10 lul.Fu i11ttr-Lt1r (Uu[MtL~ium.,3

•TTd- _.-150 10 u11 iui f ur" Le t iI iidl 1 uiiiie LLiUW i

SR 3.8.4.3 Velify cdl i, uell PlaLet, arid baLL-ry 24 ,,,urlits•
raCks 5Iruw nu visual indicaLuin uf Plhyýical
d ilidy U1 •bIui,,al deL , iur tLiou,.

(continued)
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 Remouve visibit Le IIIiIrlal Lurru iUII, vvru I 24 mnuthi s
II 1-tu II ci aid te, iin lidn cUllln:L Liut , un di

l ri cl a dtLiyhL, t!id ar Lutcu ted vvi Lli
d llti-Lurru ý,I uiI iliat:r dllI

SR 3.8.4.5 Verilfy LUjIrIILL lull rI tf Lari:) l if I 24 ImuIIttrsJ.:.)UtJ.U ululFur I ritr - el. ]l uuir, UI Li L uI3,
15,.0 ulriii Fur il ritr-r dLk LUIiIICL Li uII,

"n _ 1Fullll I e r L ,uierlellt lli UII• ll .
~T~tt~---t1111 fulii u Lel 111i lid1  uurlller-t uri

SR 3.8.4.2f- N--------------------- TE--------------------
Credit iiiay be taken Fur unlplaniiied eveifts
LliatL aQL Ib ,yv I, li SR.

Verify each battery charger supplies 24 months
> rated 3•fOt-amps at > the minimum
esfablished float voltaqe_-tf5 ftor
> 8t- hours.

SR 3.8.4.3 ------------------- NOTE-----------------
t-I- The battery performance discharQe test

in SR 3.8.-4-.6.b. may be performed in
TTiu of SR 3.7_•T.--7.3 once per 48
months for batterie-s rated at 1260
amp-hours.

2. TIIit Su veillaliceL tlidll inut be
peiruriiitfd i~l MODE 1,1,,u 4.

3. ti Ed i L IIacy Lot tar:lk IFul uiilý alirit:
t=v1=1ILý Llicla t dt ,: i y Llt :: SR.

Verify bfLttmry capacity of the 1260 am - 24 months
hour rated battery is adequate to supp y,
and maintain i ERABLEstatus, the
required emergency loads for the design
duty.cycle when subjected to a battery
service test.

(continued)
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.4 NOTE---------------------

The modified performance discharge test in
SR 3.81.! may be pertormed in lieu ot SR
3.8.4.4 Tor batteries rated at 1800 amp-
hours.

Verify capacity of the 1800 amp-hour rated 30 months
battery is adequate to supply, and maintain
in OPERABLE status the required emergency
loads Tor the design duty cycle when
subjected to a battery service test.

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

1. Tflji SurIvtillaIM2 ThI] iUL bt
pme fun-iiined in MODE 1, 2, 3, ui 4.

*. Cbted mL ay be Lake•i Fur Ulpl lrLed
evenlLt LliaL saLtisfy Lltis SR.

Vtr ify baLLery Lapdoity ib !_tf80•o uftlTF
,,,dIU, fa, Lu,'r 's aL nily Wlhen subjected Lu t d 61 t umlTtts
pen FurniancLe dichlirar y e L -L.

------------------------------NOTE-.....
billy appl iLdbie
wilile ba Len•ty
!ý,Huwý,
deyradaLiuru,
12, ri Uednd 85t
of thre expeuted

t22nrurnLtrs
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DC Sources--Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources--Shutdown

LCO 3.8.5

APPLICABILITY:

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

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

ACTIONS
----------------------------NOTE

LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. ----- NOTE-------
Only applicable to
1800 amp-hour rated
batteries.

One or two required
battery, carger~s) T37

Eu Ipil•e tL ui cadbl i
on one train
inoperabFie.

a. W 0 r "

D.J. t huuiVtI I Iy UaL C!y 1~

LUgI4 5 4 IIIUUt fC1U I t!

A.1 Restore battery
terminal voltage to
Qreater than or equal
to the minimum
established Tloat
voitaqe.

Verify battery float

AND

A.2
current _ 1.50 amps.

AND

A.3. 1 Restore reouired
battery charqerts) toOPERABLE status.

OR

A.3.2.1 Provide ability to
power the spare
attery charger from

a diesel-backed
source.

AND

A.3.2.2 Restore required
battery charaer(s) to

lIUU I ýLIe•redFLer

2 hours

Once per 12
hours

72 hours

72 hours

7 daysOPERABLE status.

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION I COMPLETION TIME

B. NOTE-------

Only applicable to
1260 amp-hour rated
batteries.

One or two required
battery charqer(s) on

B. I Restore batterv 2 hours
terminal voltage to
Qreater than or eaual
to the minimum
established float
voltage.

one train inoperable.
AND

B.2 Verify battery float
current • 0.75 amp.

AND

B.3.1 Restore reauired
battery charger(s) to
OPERABLE status.

Once per 12
hours

72 hours

72 hours

7 days

OR

B.3.2.1 Provide ability to
power the spare
battery charger from
a diesel-backed
source.

AND

B.3.2.2 Restore required
battery charoer(s) t( 0

OPERABLE status.

C. Required Action and C.I 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 I REQUIRED ACTION I COMPLETION TIME

D-A. One or more required
UdLLtI Y UI d :)UL IdLtU

LuIILIu l e•Lul piiliL ur
cabl! y DC electrical
power subsystem(s)
inoperable for reasons
other than Condition A
or B.

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

OR

D__.2.1 Suspend CORE
ALTERATIONS.

AND

DA.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

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

AND

DA.2.4 Initiate action to
restore required DC
electrical power
subsystemis) to
OPERABLE status.

Immediately

Immediately

Immediately

Immediately

Immediately
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DC Sources -Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.2ti, m•T--SR 3.8.4.3_9
and SR 3.8.4.4 HUd SR 3.8.4.8.

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

In accordance
with applicable
SRs

SR 3.8.4.1. SR 3.8.4.4 SR 3.8.4.3t
3K T .,.h.L

SR 3.8.4.3
SR 3.O..4. • a O"nd iS 3..O.
SR 3.8.4.2t, and SR 3.8.4.4
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Battery e-el!Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery t-el-Parameters

LCO 3.8.6 Battery ce-llparameters for the Train A and- Train B, Tirai
C, dad Tiaini b batteries shall be within limits.t-Ith
UaUtyUfy h a[IU D 11111 Lý) U! !CIL) t j.O.U-1.

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. dim ui iiiui b tLL ri ie A.1 Velri fy Pr uL ell1 t ttrua
wi Lt1 Uil• U IrI el' eItLLi ulyL e I vel 0 id
bdtt L• .yUtl lu L vulLr tlyVe leL
PiadlllevL-1 t IuL w i lli Tfble 3.8.6-1 CaLeyuiy C1 indl Ls . Valuan .

A-. Vji iFy baLL ey e1ll 24 hum b
Pad Illli•eLe b IIetL
Tdble 3.8.6-1 CdLeyt y C
Val an .

A .3 ResLure biLLtey ntll 31 da
PdfdllieLeI3 Lu CdLeyUry A
dild B 1 hii tL uF
Table 3.8.6-t.

(continued)
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Battery te---Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two batteries A.1 Perform SR 3.8.4.1. 2 hours
on one train with one
or more battery cells AND
with float voltage
<2.07 V. A.2.1 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 Ž2.07 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
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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Battery -ell-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 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
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 greater than or equal
electrolyte to minimum established
temperature less design limits.
than minimum
established design
limits.

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

(continued)
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Battery te-llParameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. ---------NOTE ---------- G.1 Declare associated Immediately
- nly aplicable to battery inoperable.
ISUO amp-nour rated
bafferies.

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

OR

One or two nm=re
batteries on one train
with one or more
battery cells with
float voltaqe < 2.07 V
and TIoat current
> 1.bU amps.
LfrdgJpidLV uF ILI

b ne u i i n i v- b d Lt t l t
il ui;e ul I uI

0a ItoeI qliutf rL e iu Ii s I IU t
ý• ~ i Y v o l u c ý ,

H. NOTE --------- H.1 Declare associated Immediately
Only applicable to battery inoperaflie.1250 amp-hour rafed
ba eries.

Required Action and
associated Comple ion
lime of Condliion A,
U, U, L, or F not met.

OR

One or two batteries
on one train wilh one
or more battery cells
with fToat voltaqe
< .0U7 v andfl oaT
current > ./75 amp.
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Battery C-El-Parameters
3.8.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is 7 days
• 1.50 amps for batteries rated at 1800
amp-hours.

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

Verify each battery float current is 7 days
• 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 celluvrayg 31!t days
vletr-ulytL temperature is greater than or
equal to minimum established design
limits.uF jrepI-rLdLtve cells i a - .

SR 3.8.6.6 Verify each battery connected cell voltage 92 days
is Ž2.07 V.

(continued)
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Battery tt-l-Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8. " 6._7 ------------------- NOTES----------------
I1. I HI I) 3UFVUIf I i icIillt ý)Hl !i I IUL Ut

per Furned in MODE t, 2, 3, ui 4.,

L . Ur utU I 11dy Ut Ld(Kt( 1 (J UI 1iP 1C IfaIii U

events thatL satisfy this SR.

Verify battery capacity is Ž80% of t
manufacturer's rating when subjected
a performance discharge test or a
modified Derformance discharqe test.

he
to

60 months

AND

12 months

----- NOTE -----
Obily dpp i Lbl e
when the
battery shows
degradation or
has reached 85%
of the expected
life with
capacity <100%
of the
manufacturer's
rating

AND

24 months when
the battery has
reached 85% of
the expected
life with
capacity Ž100%
of the
manufacturer's
rating

SR 3 .8. 6.1t Vviify bdL~ey uei pardmeetrs inete Tablef
/ 3.8.-1 UCtL1yUryA 1 IiIHILD.

SR3 62 ver fy, b5Ler t f elYti pdnidIetm sn ieeL tab!le
3 .8.U-1 k.,LteyUy B Y L 11 1 t,:L. AN

Ue C1y W 1I L t Tn

Ouncey Wihi

UIILC W~I nr
bctL tt!
OvEnl IC11 ye
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Battery ee!-- Parameters
3.8.6

BaLtely sulvelllcmnice Rerjuhiuirlerlt

CATEGOR'r A. CATEGRY B. CATEGOR'r C.LIMITS FOR EACH _________ ALLOWABLE VALUE
PARAMETER Es TED TLIMITS FOR EACHDESIGNATtED PILTm Cbfiiffr-bU"-r- EL .... FOR EAC

CONCE EL CONNECTED CELL

1ecI fulyu Le Level , Mi ni,,un level - Mi,,hiluii Ievel Above• tup of
ind i caLtiuo iiaik, indicaLion niark, p]aL1 e , a,,d niuL
l-IrIrd'--ý4-i-rc'h Ud-a-5--t'--rTdT r uVerl uwimu
abuve IlI.AhIlUilu abuvtf inaxinium

l.vl• Ciahu,, v l.._•, id i u,,
ru~ttatm.rktat

PiunL Vul tage L .3V•21 .07 V'

Spci fiL GraviLy"b- --- 1 " -NuL t liure ian
O.020 6 beluw Hit

AN dver ayge uf dll
cunine• •ed cells

Avelay uF all
cuirulected cell -Ik"

A-v•, aye uF all

c uii.e...ed cll.,•

~U) IL UL~cLUU~~IUILI ~IU~iui LLI~~I U LII~U I J II~It UL UUV

3 uuuýp u U lu u k-1 vu J k.. K-ujý- U uvu

I1. . . . . ; I 2 , I .. . ".... . . .;. . . . . . I ; . ;. . .I.. . . . . ... . . .-,., I . .
LIIC: 3Vk I I :U IIIUA IIIIUiII UUI

Uvefluwilly .
i 11ýj UHULL I I L I 11ýj ullul ýJtffa V1 L)v 1 utu I L, 3 HUL

(b) Cu rI ectLd Fur ,leLciulyLte Lteiiptiaturie anid level. Level cuu I tcLiu, in
I uL r I.tu ired, I~uweve12r 1,,When baLtdLLer y cldiyc ny i 2 dllpb wltil uri rludl
W ict Iy u.

(c) SpcifiL YIc d rviLy edý, ur I ,rLI llldy be s ubsttutud w ith the sabil i,'d
bL tdtery clIhrliy.y U MUdi tLUIIIt f ur deteiii Ii Iii the ftact uf cliariy uF

Lilt ULIVýlYldLfU PI IUL ccIi. I iiI1•. IS accpLaUIe UiiiY UU1 lily a IIaAiiIUIII Ul

/ uJays .IUI Iuw Illy a UdLLery I rUIIyct.
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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 Tidil A, Tflin B,
Tldile C, dud Ti til 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

APPLICABILITY:

Train A and Train B AC - Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus Tidin A, B, C, dad D
DC; and Tidins A, B, C, and D AC vdl bus electrical power
distribution 7-nisystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
7-tsystem inoperable. 7-tsystem 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. subfsytm•,rto OPERABLE

status. AND

16 hours from
discovery of
failure to meet
LCO

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

16 hours from
discovery of
failure to meet
LCO

(continued)
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Distribution Systems--Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
-•rtsystems.
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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

APPLICABILITY:

The necessary portion of AC, DC, and AC vital bus electrical
power distribution 7-tsystems shall be OPERABLE to support
equipment required to be OPERABLE.

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
7-tsystems inoperable.

A.1 Declare associated
supported required
feature(s) inoperable.

OR

A.2.1 Suspend CORE
ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

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

AND

Immediately

Immediately

Immediately

Immediately

(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
=-irsystemis) to

OPERABLE status.

AND

A.2.5 Declare associated Immediately
required shutdown
cooling s-bsystem(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
-ntrsystems.

SAN ONOFRE--UNIT 3 3.8-41 Amendment No. ttt I



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

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

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

schedules have been changed to accommodate other factors.

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

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

5.5.2.16 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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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

F.2 Be in MODE 5. 36 hours

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

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

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

(conti nued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources--Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---------NOTE -------- A.1 Restore battery 2 hours

Only applicable to terminal voltage to
1800 amp-hour rated greater than or equal
1800bampe r rto the minimum
batteries, established float

voltage.

One or two required
battery charger(s) AND
on one train
inoperable. A.2 Verify battery float Once per 12

current • 1.50 amps. hours

AND

A.3.1 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.

(continued)
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DC Sources--Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. ---------NOTE -------

Only applicable to
1260 amp-hour rated
batteries.

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

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

AND

B.2 Verify battery float
current • 0.75 amp.

AND

B.3.1 Restore required
battery charger(s)
to OPERABLE status.

2 hours

OR

B.3.2.1 Provide ability
rower the spare
attery charger

a diesel-backed
source.

Once per 12
hours

72 hours

72 hours

7 days

to

from

AND

B.3.2.2 Restore required
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

ACTIONS (continued)

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 AND
Condition D or E not
met.

F.2 Be in MODE 5. 36 hours
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

SR 3.8.4.3 ------------------ NOTE-----------------
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 24 months
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.

SR 3.8.4.4 ----------------- 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.

Verify capacity of the 1800 amp-hour rated 30 months
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.
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DC Sources--Operating
3.8.4

This page intentionally deleted.
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DC Sources--Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources--Shutdown

LCO 3.8.5

APPLICABILITY:

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

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

ACTIONS
----------------------NOTE

LCO 3.0.3 is not applicable.

CONDITION R REQUIRED ACTION [COMPLETION TIME

A. --------- NOTE-------

Only applicable to
1800 amp-hour rated
batteries.

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

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

AND

2 hours

A.2

AND

Verify battery float
current _< 1.50 amps.

A.3.1 Restore required
battery charger(s)
OPERABLE status.

to

OR

Once per 12
hours

72 hours

72 hours

7 days

A.3.2.1 Provide ability
power the spare
attery charger

a diesel-backed
source.

to

from

AND

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

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION I COMPLETION TIME

B. --------- NOTE-------

Only applicable to
1260 amp-hour rated
batteries.

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

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

AND

B.2 Verify battery float
current • 0.75 amp.

AND

2 hours

B.3.1 Restore required
battery charger(s)
OPERABLE status.

OR

to

Once per 12
hours

72 hours

72 hours

7 days

B.3.2.1 Provide ability to
power the spare
attery charger from

a diesel-backed
source.

AND

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

C. Required Action and C.I 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.

AND

D.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

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

AND

D.2.4 Initiate action to Immediately
restore required DC
electrical power
subsystem(s) to
OPERABLE status.
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DC Sources--Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 --------- --------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.2, SR 3.8.4.3, and SR
3.8.4.4.

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

SR 3.8.4.1, SR 3.8.4.2, SR 3.8.4.3, and
SR 3.8.4.4.

In accordance
with applicable
SRs

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



Battery Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Parameters

LCO 3.8.6

APPLICABILITY:

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

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or two batteries A.1 Perform SR 3.8.4.1. 2 hours
on one train with one
or more batter 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 Ž 2.07 V.

B.---------NOTE --------- B.1 Perform SR 3.8.4.1. 2 hoursB.OWl applicable to

1800 amp-hour rated ANDbatteries.
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 ANDbatteries.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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Battery Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

---------- -NOTES----------
1. Required Actions D.1

and D.2 are only
applicable if
electrolyte level is
below the top of the
plates.

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

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

AND

D.2

AND

D.3

8 hours

12 hours

31 days

Verify no evidence of
leakage.

Restore electrolyte
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 parameters for
with battery batteries in one train
parameters not within to within limits.
limits.

(continued)
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Battery Parameters
3.8.6

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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.

OR

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. --------- 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.
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Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is 7 days
• 1.50 amps for batteries rated at 1800
amp-hours.

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

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

(continued)
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Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.3 Verify each battery pilot cell voltage is 31 days
Ž 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 Ž 2.07 V.

SR 3.8.6.7 Verify battery capacity is Ž 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test. 12 months when the

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

AND

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

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.I 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

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution 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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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 systems.
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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

APPLICABILITY:

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

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.1 Declare associated
supported required
feature(s) inoperable.

OR

A.2.1 Suspend CORE
ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

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

AND

Immediately

Immediately

Immediately

Immediately

(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
system(s) to OPERABLE
status.

AND

A.2.5 Declare associated Immediately
required shutdown
cooling system(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 systems.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

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

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

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

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

5.5.2.16 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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AC Sources--Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

F.2 Be in MODE 5. 36 hours

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

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

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

(continued)
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DC Sources--Operating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources--Operating

LCO 3.8.4

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---------NOTE -------- A.1 Restore battery 2 hours

Only applicable to terminal voltage to

1800 amp-hour rated greater than or equal
to the minimum

batteries, established float

voltage.

One or two required AND
battery charger(s)
on one train A.2 Verify battery float Once per 12
inoperable, current • 1.50 amps. hours

AND

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

OR

A.3.2.1 Provide ability to 72 hours
power the spare
attery charg er from

a diesel-backed
source.

AND

A.3.2.2 Restore required 7 days
battery charger(s)
to OPERABLE status.

(continued)
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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
to the minimum

batteries, established float

voltage.

One or two required AND
battery charger(s)
on one train 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 ability to 72 hours
power 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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DC Sources--Operating
3.8.4

ACTIONS (continued)

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 Time
(1800 amp-hour rated configuration. is 30 days when
battery required). 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 AND
Condition D or E not
met. F.2 Be in MODE 5. 36 hours
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DC Sources--Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

SR 3.8.4.3 ----------------- NOTE-----------------
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 24 months
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.

SR 3.8.4.4 ----------------- 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.

30 months
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.
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DC Sources--Operating
3.8.4

This page intentionally deleted.
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DC Sources--Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources--Shutdown

LCO 3.8.5

APPLICABILITY:

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

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

ACTIONS
-----------------------NOTE

LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. --------- NOTE --------- A.1 Restore battery 2 hours

Only applicable to terminal voltage to

1800 amp-hour rated greater than or equal
batteries. to the minimumestablished float

voltage.

One or two required
battery charger(s) on AND
one train inoperable. A.2 Verify battery float Once per 12

current • 1.50 amps. hours

AND

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

OR

A.3.2.1 Provide ability to 72 hours
power the spare
attery charger from

a diesel-backed
source.

AND

A.3.2.2 Restore required 7 days
battery harger(s) to
OPERABE stas.

(continued)
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DC Sources--Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. ---------NOTE------

Only applicable to
1260 amp-hour rated
batteries.

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

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

AND

B.2 Verify battery float
current •< 0.75 amp.

AND

2 hours

B.3.1 Restore required
battery charger(s)
OPERABLE status.

OR

B.3.2.1 Provide ability
rower the spare
attery charger

a diesel-bac.d
source.

t

to

0

rom

Once per 12
hours

72 hours

72 hours

7 days

AND

B.3.2.2 Restore required
batter har er(s)OPERABEcstatus. to

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.

AND

D.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

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

AND

D.2.4 Initiate action to Immediately
restore required DC
electrical power
subsystem(s) to
OPERABLE status.
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DC Sources--Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------------- NOTE----------------
The following SRs are not required to be
performed: SR 3.8.4.2, 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

APPLICABILITY:

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

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

ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME

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

B. ---------- NOTE --------- B.1 Perform SR 3.8.4.1. 2 hoursOnly applicable to180 amp-hour rated AND

batteries.
B.2 Restore battery float 12 hours

current to • 1.50 amps.One or two batteries
on one train with
float current
> 1.50 amps.

C ---------- NOTE --------- C.1 Perform SR 3.8.4.1. 2 hoursOnly 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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Battery 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 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
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 parameters for
with battery batteries in one train
arameters not within to within limits.
imits.

(continued)
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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.

OR

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. ---------- 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.
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Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is 7 days
• 1.50 amps for batteries rated at 1800
amp-hours.

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

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

(continued)
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Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.3 Verify each battery pilot cell voltage is 31 days
Ž 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 Ž 2.07 V.

SR 3.8.6.7 Verify battery capacity is Ž 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test.

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

AND

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

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters--Operating

LCO 3.8.7

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

voltage source
transformer.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

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

B.2 Be in MODE 5. 36 hours
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Distribution Systems--Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems--Operating

LCO 3.8.9

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital B.I 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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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 systems.
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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

APPLICABILITY:

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

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 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.

AND

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

AND

(continued)
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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
system(s) to OPERABLE
status.

AND

A.2.5 Declare associated Immediately
required shutdown
cooling system(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 systems.
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Procedures, Programs, and Manuals

5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

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

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

schedules have been changed to accommodate other factors.

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

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

5.5.2.16 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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AC Sources - Operating
B 3.8.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(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 relays (Ref. SR
3.3.7). Achieving a voltage at or above 4297V, ensures that
the LOVS/SDVS/DGVSS relay logic will reset lollwng
sequencing of the ESF loads on to the ES~Fbus if'~one or more
ESF actuation signals is present. Thijs m=•imum voltage
limit, which is consistent with ANSI 84.12982 (Ref. 11),
is above the allowed voltage drop to the termlinals of 4160 V
motors whose minimum steady state operating vo.ltage is 3744
V (90% of 4160 V). This minimuýmvoltage requirement also
ensures that adequate voltageryts piovided to motor' and
other equipment down through'the 12•0 V level. The s.pecified
maximum steady state outp#ut voltage of 4576 V ensures that,
for a lightly loaded distribution system, the voltage at the
terminals of 4160 V nmotorS i ndinore than the maximum
allowable steady stat op'rating _ýtage (110% of 4160V).
The specified minimum and maximum frequencies of the DG are
59.7 Hz and 61.2 Hz, respectiv•eiy. The upper frequency
limit is equal to + 2% of the 60 Hz nomrnal frequency and is
derived from the recommendations -givet in Regulatory
Guide 1.9(ýf.& 3). The lower freque'ncy limit is equal to
- 0.5% of•the 60Hz Hnominal frequenicy and is based on
maintain•Png acceptabhle-i!gh pressure safety injection system
performance aiassume, in th 6(e-cident analyses.

During a DG survei'llance teas-t, steady state DG voltage of
-t297 -o 4576 volts and steady state frequency of 59.7 to
6i.2 ,H shall bev•erified. For the lower voltage and
freque•ncy limits, <t~he<Total Loop Uncertainty (TLU) of the
measurement device -(Reference Calculation E4C-098) shall be

'SR 3.8.1.1
Thi -SR 'assures proper circuit continuity for the offsite AC
elect•2 -cal power supply to the onsite distribution network
and a'vailability of offsite AC electrical power. The
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 independent offsite circuits is maintained.
The 7 day Frequency is adequate since breaker position is
not likely 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

BASES

DC Sources--Operating

BACKGROt UND The station DC electrical power system pro'oi4des the AC
emergency power system with control<pwer. It also provides
both motive and control power to selected safetf5related
equipment and preferred AC vita- bus po•:r (via inv~erte )r
As required by 10 CFR 50, Apvqei" ,f A.., GDC 17 (Ref. I thý, DC
electrical power system is gnedaio have sufficiei..
independence, redundancy and testability to perform) its
safety functions, assum-Inc a single failure. The
electrical power systemi all0o confrs to the recommendations
of Regulatory Guide 1.6 (Ref. )an-IEEE-308 (Ref. 3).

The 125 VDC electrical power s•stim consi-sts of two
independent and redundant safety re eat'e'dlass 1E DC
electrical rstems (Train A an'Train B). Each train
consists o) 'w,,,sub.systems each coatýi ning a DC bus, one 125
VBC battg{y, tbe requ•irdi attery charger for each battery,
and all the asso.iciae uipment and interconnecting
cabling. qp t d t o i

<ur'Ingqnormal operi-ation, the 125 VDC load is powered from
ýthe re-ired batter,\ charger with the batteries floating on

the system. In case r;f loss of normal power to the required
batteryp:charger, th( bDC load is automatically powered from
the station battei es.

Th Train A and Train B DC electrical power systems provide
• con# ?yo 1power for their associated Class 1E AC power load
groupX k switchgear, and 480 V load centers. The DC

7• el ect•i!1 power subsystems also provide DC electrical power
!to oth•r loads including inverters which in turn power the
jAC vital buses.

•Train A DC systems (Subsystems A and C) provide power to the
Channel A and C inverters feeding the 120 VAC vital bus 1
and 3 electrical power distribution subsystems (Channel A
and C). Train B DC system (Subsystems B and D) provide
power to the Channel B and D inverters feeding the 120 VAC
vital bus 2 and 4 electrical power distribution subsystems
(Channel B and D). DC subsystem C also provides DC power to
the Auxiliary Feedwater Pump (AFWP) P 140 steam inlet valve
HV-4716 and the AFWP electric governor.
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B 3.8.4

BASES (continued)

BACKGROUND
(continued)

Train A DC systems are capable of providing DC power to both
Channel A and Channel C loads when DC subsystem.s A and C are
manually cross-connected. This allows both,D'C'buses to
remain operable during battery replacemen~t'-testLg, or
maintenance of any one DC battery. A d-Ji•ated battery
charger(s) can be replaced, tested orma'int-aaned when the
swing charger is OPERABLE.

Train B DC systems are capable p, rov'4i~ng DC power to both
Channel B and Channel D loads LrDýC subsystem B adr, 5 are
manually cross-connected. Thi'i all6'bvs both DC buses tt5
remain operable during ba tti-y replacement, testing,, or
maintenance of any one VQ,,batterw, A dedicated ba-ttery
charger(s) can be repl tested, or maintained when the
swing charger is OPERABLE. '

•r• Chare• •Swing
Train Subsystem DC Bus Battery CCharger Srg

_________ _______Charger

PI• B007 B001•

A DlC ' B021

C 3 B.009 B003

B ~L u2B~8 B002
B B022

D F)4 B010 B004

During c;ross-connec tii of subsystem buses A and C or B and
D, tw, ýbatteries willy'be paralleled for a short duration.
An ele(- Qr•rll-alFaut during that duration could exceed the

\'>in tecrupting duties of the protective devices. This is an
;*rf~pni-crI nr~r'±icp ripiinn tr~n~fPr nf nnwpr •nujrrpg •nrI i•

conSIdered to be an acceptable minimal risk. Once the
cros',-ie'i lignment is complete, only one battery is ali
to cross-connected buses D1 and D3 or D2 and D4.

An OPERABLE Class 1E battery bank BOOX may replace B007,
3008, B009 or B010 battery to allow battery maintenance
(including replacement) activities.

The DC power distribution system is described in more de
in the Bases for LCO 3.8.9, "Distribution Systems -

II 11 -A f in 1 0 1 n lln4,.+ 4k +4- -.- C

gned

tail

yciaeLIY H AI. lulo LU .U.U LI2IU U"II JY.L)IIIý

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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BASES (continued)

BACKGROUND
(continued)

between redundant Class 1E subsystems, such as batteries,
battery chargers, or distribution panels. Sub'systems A and
C or B and D share an 1800 amp-hour rated bat•tery, and
battery charger(s) when cross-tied.

Each battery has adequate storage capacity ••o meet the duty
cycle(s) discussed in the UFSAR, Chaji-t'-r 8 (Ref. 6). The
battery is designed with additional adpacity abov-e that
required by the design duty cycl4 to allpw for teimp-eratur-e
variations and other factors.-`

The batteries for Train A/and Train B DC electricalpower
subsystems are sized to,produce the.e required capacity at 80%
of nameplate rating, srrepondiniiot the warranted capacity
at end of life cycles and 1'0e67lO de-sign demand. The
minimum design voltage limit 'athe supplied loads is 105 V.

The battery cells are of floodedN Iad e-acf construction with
a nominal spf6er0iic gravity of 1.21' jhis specific gravity
correspond, to an P'ejr circuit batt-ery voltage of
approxima~elyI20 V y 1-158-cel I battery (ie. cell
voltage of 2.065 volts -, I -(Vpc)) . The open circuit
voltage is the v oltg* - maintatý ed by a fully charged cell
when there is no ch@iarging ofrdischarging. Once fully

•h e with its qpen circuit voltage >_ 2.065 Vpc, the
•batterS'cell will wiiaintain its capacity for 30 days without
further charging pe•r m'Ilihfacturer's instructions. All cells
begin r self-disch1a.ge when left on open circuit, but cells
catn Ieeflt Qper, n.rcuit for some period of time (> 30 days,

to the maýnuacturer's instruction for the maximum
cto'rage periods) without any long-term performance
d1tadation. Optimal long-term performance however, is
obtaiInped b maintaining a float voltage of 2.20 to 2.28 Vpc.
This p'rvides adequate over-potential, which limits the

•format on of lead sulfate and self-discharge. The nominal
ufloat 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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BACKGROUND
(continued)

Each subsystem has a dedicated battery charger that is rated
at 300 Amps. Each Train has a 400 Amp rated s w'ng battery
charger that meets all the performance requi 'enIets of the
dedicated charger and can be manually aligned to ther
subsystem. The swing charger breakers and interconnecting
cables allow alignment to either subsystem •ithin a train.
Key interlocks limit swing charger alThgnment't,,I one
subsystem at a time. The Train B swv'n charge;K (an also be
aligned to non-iE 125 VDC Batte Bus D5.1 Electrial
isolation and independence betlweeslw subsystems requirPedt)y
R.G. 1.75 is maintained by tI e'isolftion capability -the
battery charger itself and•the key interlocked output
circuit breakers. If te swing key intery charger ise

substituted for one ofJut#h7ededicae #battery chargers, the
requirements of independence -n1dAfe;dndancy between
subsystems are maintained. •

The swing battery charger and the:dedicted battery charger
are equally qoli•fied. When required t'he swing battery
charger cn rep1&cý_e the dedicated bat'ery charger using the
provided -. rcIt brear,- u The swing battery charger can
stay in service ,indefn- e irmiand there are no restrictions
on swing battery ch-aiger use. The swing and dedicated
battery chargers t're designed to operate in parallel in any
comfi-niation. The swlng battery charger is powered from its

7 respectve Train's {common MCC which is diesel generator
backeda as required bTS 3.8.1, "AC Sources - Operating," or
TS 3.8P,.?, "AC Sour,-es - Shutdown."

"Kwi Atb 'same train DC buses cross-connected, an OPERABLE
rer or chargers with a combined rated capacity greater
n th'awor equal to 400 Amps is required.

A "re !Jr'-d battery charger" is one of the following:

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

* the "swing battery charger" aligned to cross-tied DC buses.

The battery charger is normally in the float-charge mode.
Float-charge is the condition in which the charger is
supplying the connected loads and the battery cells are
receiving adequate current to optimally charge the battery.
This assures the internal losses of a battery are overcome
and the battery is maintained in a fully charged state.
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BACKGROUND
(continued)

When desired, the charger can be placed in the equalize
mode. The equalize mode is at a higher voltag-e, than the
float mode and charging current is correspondtngly higher.
The battery charger is operated in the eq0Ual•ize iode after a
battery discharge or for routine mainte•'n&re. Following a
battery discharge, the battery recharg'echa•acteristic
accepts current at the current limitf the battery charger
(if the discharge was significant, e.'g., follov'nig a battery
service test) until the battery,4erminilIvoltage approaches
the charger voltage setpoint. £hý&Ijing current the;n reiuces
exponentially during the rermiafider &bf the recharge c&lYe.
Lead-calcium batteries have recharge efficiencies _ýfgreater
than 95%o, so once at lea't 105% of the ampere-hours•
discharged have been ret urned, th~eiJattery capacity would be
restored to the same conditln 71s it was prior to the
discharge. This can be moni'ored' by direct observation of
the exponentially decaying charing current or by evaluating
the amp-hours discharged from the batteýry and amp-hours
returned to thIe Lttery.

APPLICABL
SAFETY AN.

E The initial coiitýon - 1-:3 Tecs Basis Accident (DBA) and
ALYSES transient analyse-s nrithe UFEAF, Chapter 6 (Ref. 7) and

Chapter 15 (Ref. 0'.) assume t'hat Engineered Safety Feature
(ISF,)s sistems are• PERABLE. The DC electrical power system
ýprov•d•s normal any ,em ergency DC electrical power for the

'Y DGs, emergency auxiia+ies, and control and switching during
all MODES of operat!i n.

Tle hPERABILITY of the DC sources is consistent with the
t assumptions of the accident analyses and is based

upon(meeting the design basis of the unit. This includes
Smainti•'an4 the DC sources OPERABLE during accident
" conditIris in the event of:

I'a. An assumed loss of all offsite AC power or all onsite AC

power; and

b. A worst-case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.
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BASES (continued)

LCO The DC electrical power trains, each train consisting of two
DC buses, two batteries, the required battery, charger for
each battery, and the corresponding control, eq~ipment and
interconnecting cabling supplying power to'the asociated
bus within the train are required to beOP ERABLE by LCO
3.8.9 "Distribution Systems - Operatinr." 'This ensures the
availability of the required power to;2shut down the reactor
and maintain it in a safe condition after an ant.,cipated
operational occurrence (AO0) or apostul$jated DBA.!)Loss o~f
any train DC electrical power, •.sý_ystem does not preyCervt the
minimum safety function from being performed consisT{Owith
UFSAR Chapter 8 (Ref. 6). .

An OPERABLE DC electriCal' [pwer - requires two batteries
and required chargers to be (opema`-ingA and connected to the
associated DC buses.

During the cross-connection perio dof 21 days (30 days for
upgrade to 1,8O0 am,-hour rated batteries) , an OPERABLE DC
electrica],p6~v~r ! t~a:inm (A or B) req, ures one battery and the
requiredc btt char s to be operating and connected to
subsystem DC bujes A ain# C'n r'Diand D.

APPLICABILITY [MO.c DCelectrical 'power sources are required to be OPERABLE
ýn MODESi, 2, 3, aird 4;to ensure safe unit operation and to
ensure nhat:

~a. cc~p't'ab½ue1 design limits and reactor coolant
#i'' )pressure bounidary limits are not exceeded as a result of

7, AGOjs or abnormal transients; and

b. AJee,-ite core cooling is provided, and containment
in'rity and other vital functions are maintained in the

Sevent of a postulated e BA.

The DC electrical power requirements for MODES 5 and 6 are
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 limit of SR
3.8.4.1 is not maintained). The ACTIONS provide a tiered
response that focuses on returning the battery to the fully
charged state and restoring the required charger(s) to
OPERABLE status in a reasonable time period.

SAN ONOFRE--UNIT 2 B 3.8-51 Amendment No.



DC Sources -Operating
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 identifyir't it is
only applicable to 1800 amp-hour rated ba teries.

Required Action A.1 requires that the 'yterminal
voltage be restored to greater than or e tn the minimum
established float voltage (> 129.0 h urs. This
time provides for returning the operable charg-r,'o
OPERABLE status or providing a, il.ernate means of r•'et'6ring
battery terminal voltage to yg-eatervthan or equal to: eth
minimum established float vfl,-tage. Restoring the battery
terminal voltage to gre,ý, thano!r equal to the minimum
established float voltiage>prov qdesgood assurance that,
within 12 hours, the battery w•i-i restored to its fully
charged condition (Required Ac&ton A.2) from any discharge
that might have occurred due t'b•the- charg~er inoperability.
A discharged)battery having a terminal v;itage of at least
the minimum /e1stabl ished float volta' gidicates that the
battery is s nth eixponential chargiiiýg current portion (the
second part) t,-its redha!rge cycle. --The-time to return a
battery to its -;ul.ly ,_h, d-(s#tfte under this condition is
simply a function 'f *he amoupitof the previous discharge
and the recharge cFi~'aracteris~tiic of the battery. Thus, there
isý gd assurance of fully recharging the battery within 12
nours,&voiding a pemature shutdown with its own attendant

r isk.

:If , hlbaef•tery terminal float voltage cannot be
re 'tred to greater than or equal to the minimum established

at voltage within 2 hours, and the charger is not
p peiating in the current-limiting mode, a faulty charger is

indi c&a'eý tj A faulty charger that is incapable of
mainta -nig established battery terminal float voltage does
not prrvide assurance that it can revert to and operate
iproperly in the current limit mode that is necessary during
the recovery peri~od following a battery discharge event that
the DC system is designed for.

The charger operating in the current limit mode in excess of
2 hours is an indication that the battery is partially
discharged and its capacity margins will be reduced. The
time to return the battery to its fully charged condition in
this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of
the previous discharge, and the recharge characteristic of
the battery. The charge time can be extensive, and there is
not adequate assurance that it can be fully recharged within
12 hours (Required Action A.2).
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ACTIONS A.1, 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 f-loat current
be verified to be less than or equal to 1.5'05:iam;s. This
indicates that, if the battery had been dT•'charged as the
result of the inoperable battery chargqe#<r , is now fully
capable to supply the maximum expectedlJoadrequirement.
The battery manufacturer certified that at1.5• amps the
battery is at least 98% charged. A 2mapacityi#margin
(correction factor) has been used in thz battery •szi .ng,;
calculation (Ref. 12) which ensures that the battery5' 4'as':
sufficient capacity to meetthe maximum expected loa,!
demand. If at the expira7'-oin of the initial 12 hour- period
the battery float current is not -,,ess than or equa`i to 1.50
amps this indicates therei<may be -diditional battery problems
and the battery must be dec'ýlered jRo.perable.

A digital multimeter of high ad.-uracy in an average function
mode is required to measure the 'teady 5state float charging
current. The:imultimeter must be cpabl:,IFtof measuring the
low magnitud"e -J DC current (less tia' 1.50 amps) and
filtering.the •,indu(ei_ AC noise frooj.the connected inverter.
A mil i vol•t stunt l oc••d cl ose to the battery terminalprovides the bait~tery 1 ! c ;ia

provides te lging current signal

Required Action A'. (A.3.1 r' A.3.2.1 and A.3.2.2) is
ap£pl•ctable if an alternate means of restoring battery
termina- voltage to greater than or equal to the minimum
>established float vol~tage has been used (e.g., balance of
plant non-Class 1E spare battery charger).

• •'• eReq A'e i11t1',' ).1 limits the restoration time for the
re.•!uired battery charger to 72 hours if a non-lE charger
WJt•h a non-lE power source is used. The restoration time
,, or the rp .ui red battery charger can be extended to 7 days
(Requi•ei •Action A.3.2.2) i f the ability to power the spare

1. atteý nharger from a diesel-backed source has been
44estab-,•shed within 72 hours (Required Action A.3.2.1). All
" preparations to accomplish the ability to power the spare
5battery charger must be complete within 72 hours. The
j purpose of this provision is to facilitate connection of the

/ spare battery charger to a diesel-backed source in < 4 hours
if non-lE power is lost, 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.I.
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ACTIONS B.1, B.2, and B.3 (B.3.1 or B.3.2.1 and B.3.2.2) (continued)

Required Action B.2 requires that the battey' vF}Qoat current
be verified to be less than or equal to O.7'5 amp• This
indicates that, if the battery had been d cichargeu'as the
result of the inoperable battery charge, e it, is now fully
capable to supply the maximum expect ed i}iqoad"equirement.
The battery manufacturer certified that at 0.•75 amp the
battery is at least 98% charged., A 2•c, apacity ,margin
(correction factor) has been use~b in th--'battery sizing
calculation (Ref. 12) which ensure-,that the batteryv h'ýs
sufficient capacity to meet ' the maximum expected loa•d
demand. If at the expira(,Jon of the initial 12 hour period
the battery float currept!its notless than or equal to 0.75
amp this indicates the;ff#•ay be aQddltional battery problems
and the battery must bý detl¶red; !,noperable.

A digital multimeter of high aThcuracy in an average function
mode is required to measure the s{eady state float charging
current. Themultimeter must be ca"pab{leý of measuring the
low magnitude o•-f KC, current (less tharn 0.75 amp) and
filtering9,thrieindut!edAC noise fropilthe connected inverter.
A millivd-Tt s-tint locht - ,ed ose to the battery terminal
provides the battery 11oat-%•h.•rg•ng current signal.

Reqird Atin WI(.3.. 1 ~< . .1 an,...)bssi

Required Action F3 ýB.3.1 cr B.3.2.1 and B.3.2.2) basis is
the scme as A.3 (A3.1 or A.3.2.1 and A.3.2.2).

(.1

";Wi!tWt reu ired electrical power subsystem battery
"<baiaer or associated control equipment or cabling outside
the allowances of the Required Actions for Condition A or B,
suffi.cient capacity to supply the maximum expected load
requiremenýt is not assured and the associated DC battery
must bý declared inoperable immediately.
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ACTIONS D.1 and D.2

Condition D represents one train with one o- tý'%,o C
electrical power subsystems inoperable for i-easonsýs other
than Condition A or B including when a sry is
inoperable. With a battery inoperable,-h'-associated DC
bus is being supplied by the required battery ý-charger. Any
event that results in a loss of the At•bus supporting the
battery charger will eventually loss fC to that

'A I Ii • ;. o s o " o t a

subsystem. Recovery of the ACuusespecially if i aeis•4 ]e
to a loss of offsite power, --ilI be'hampered by the
that many of the component.s necessary for the recov-ery
(e.g., diesel generator Ccntrol and field flash, AC load
shed and diesel genera -ooutput >-irncuit breaker, etc.) rely
upon the operability of th-batter'y(<Ves). In addition, DC
loads with energization transi.tffs that are beyond the
capability of the battery chrg' and no-,rmally require the
assistance of the battery will not be a,•e to be brought
online. Thh-*hour limit allows suffiCJent time to effect
restorationrf al) e. lectrical power s ' ubsystem or an
inoperabi balttery that the ajority of the conditions
that lead to battery t1per ] y (e.g., loss of battery
charger, battery ceI oltage• ss than 2.07 V, etc.) are
identified in LCOs, ".8.4, 3..6.5, and 3.8.6 together with
aJdJd.i+onal specific completion times.

Condit n D also repi-esents one train with a loss of ability
to completely respond to an event, and a potential loss of
abilityt raeamainliergized during normal operation. It is
th e efore, imperctive that the operator's attention focus on
stab ilizing the unit, minimizing the potential for complete
los •of DC power to the affected subsystem. The 2-hour
limiýit is c6nsistent with the allowed time for an inoperable
DC distribution system.

if one of the required DC electrical power subsystems is
-inoperable for reasons other than Condition A or 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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ACTIONS D.1 and D.2 (continued)

status, to pre are to effect an orderly and safe unit
shutdown. Either of Required Actions D.1 orD.2 .will

restore the DC subsystem train to OPERABL~Estatus.: Required
Action D.2 includes a requirement to ensure the battery
aligned to the cross-tied subsystem es hd- ;;- adequate
capacity.

Cross connection of two subsys.em~s on- to trains ,,s not•
been analyzed and is thereforenot K! permitted.

E.1

Condition E represents one :ain' ith one subsystem battery
out of service and two subsys:te cross-connected with one
1800 amp-hour rated battery. 1his alignment will allow both
subsystems to remain OPERABLE for 21 dayf (30 days for
upgrade to 1800 amp-hour rated batteries'). The 21-day
duration is aae for in-kind replacement of a battery
bank or otu-h -maiýntenance activities such as performance of
battery wi'schge testt-g.2i(nline) in MODES 1 through 4.
The 30-day durton it -ad4au -,•for upgrade/replacement of a
battery bank to a8pOmnp-houvrýincluding replacement of
battery racks anýd [),ttery room modifications to accommodate
tJi aýrger batter v cells. The Completion Time includes a

•NOTE -o allow an ctensjon to 30 days for upgrade to 1800
amp-hoiir rated batt.-is•,s.

The 2S1?/Liv3i. PRA determined acceptable risk impact_for period of•3• days while two same train DC subsystems
ar-ldross-connected with one 1800 amp-hour rated battery
ssporting both buses. The analysis was performed consistent
witijhe guidelines of Regulatory Guides 1.174 and 1.177.

Cross aiiection of two subsystems on two trains has not
been a.ýnalyzed and is therefore not permitted.

!7.1I and F.2.

Y If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
ord erly manner and without challenging unit systems. The
Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 9).
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SURVEILLANCE
REQUIREMENTS

SR 3.8.4.1

Verifying battery terminal voltage while on • charge for
the batteries helps to ensure the effectiv-enreob s f the
battery chargers, which support the abil•ity of the batteries
to perform their intended function. Flr,'t_ cýbarge is the
condition in which the charger is suq'pl1yng sýhie continuous
charge required to overcome the interiB:al losse-'s' ýf a battery
and maintain the battery in a ful-hy cha'ir-ged state,4while,
supplying the continuous stead,y, s'aLte loads of the °
associated DC subsystem. On'float charge, battery c&e•ll
will receive adequate curier# to optimally charge tnhe
battery. The voltage r!UIrement's are based on the nominal
design voltage of the tey andare consistent with the
minimum float voltage estabishe-dby_ the battery
manufacturer (2.20 Vpc). Th•ix.voltage maintains the battery
plates in a condition that suppor maintaining the grid
life (expected to be approximate ly 20 s). The 7-day
frequency i, sr oistent. with manufadtUrer recommendations.

SR 3.8.4.2

This SR verifies-h, design 'mapacity of the swing and
Jd-e.-ca~ted batteryý chargers. Regulatory Guide 1.32 (Ref. 10)
c'ecomm-erds that the bat-tery charger supply is to be based on
the larest combined demands of the various steady state
loads -and the charging capacity to restore the battery from
the di'gn imu i#harge state to the fully charged state,

>irres4pective of the status of the unit during these demand
ourrences. The minimum required amperes and duration
enu•ure that these requirements can be satisfied. Each
requi•red bAttery charger must be capable of supplying rated
amps atithe minimum established float voltage for 8 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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DC Sources -Operating
B 3.8.4

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.3

A battery service test is a special test of, bat~ry
capability, as found, to satisfy the desi7Ti ýequirements
(battery duty cycle) of the DC electricr pwer system. The
discharge rate and test length should i-orr-pond to the
design duty cycle requirements as spfeýcified iTIEEE 450
(Ref. 4). Prior to a battery service,' Tst or •erformance
discharge test, perform SR 3.8.1,06.8..

For batteries with a rated @apacity of 1260 amp-hour@•<•='the
service test will be perfored at 24-month intervallýi. The
performance discharge tet1 may be- used in lieu of the
service test at 48-monVJ'ir Ttervalsa,s stated in the NOTE.

This SR is modified by a NOTE týb:t allows the battery
performance discharge test in SP 71.8.6.7 to be performed in
lieu of the service test in SR 3.8.4 3.once per 48 months
for batteries raed at 1260 amp-hour-s-' The substitution is
acceptabl- teaust battery performance discharge test in
SR 3.8.6,7 rep-esents amo@re severe test of battery capacity
than the servie. tesU,43 S. 43 The NOTE is in
accordance withtohe %,fst TSIloiicensing bases.

"it for any reasona battery has to undergo a service and
perfor'ince test (,e.g.,%.one following the other during

•7 scheduled maintenan'&fasting), the service test shall be
completfed first. Rezharging of the battery is required
befor ',-PF p'ýrriance test is conducted. The "as found"
L-'ýýoizion priorLo the performance test is state of the
&,at-ery immediately prior to the performance test.

SR 3.8'4'.'4

•A battery service test is a special test of battery
.ýapability, as found, to satisfy the design requirements
(battery duty cycle) of the DC electrical power system.
discharge 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.

The
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DC Sources -- Operating
B 3.8.4

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.4 (continued)

This SR is modified by a NOTE that allows the'ri'dified
performance discharge test in SR 3.8.6.7 to p',"Pformed in
lieu of the service test in SR 3.8.4.4 f batterie's rated
at 1800 amp-hours. The substitution i . raptable because
modified performance discharge test ii 3 6.7 represents
a more severe test of battery capacithan t'he service test
in SR 3.8.4.4. The modified performan.ce dischar-qýe test is
described in the Bases for SR 3,8i>6.7.

For 1800 amp-hour rated bat ies, the modified perfor-..nce
discharge test will use th'?, combined duty cycle of Ahfe
cross-connected subsysteerf. Battery life expectant 'y is
optimized by using a 3,0mncth tes• nterval

A battery service test or modia•ljed performance discharge
test shall be performed after riilstallatiqnn of a new battery
bank for Operability. Within 2 years a.Ftker initial
installatio a 3modified battery p •i-mmance discharge test
shall be ýeoforme~dA•,r collecting b line data for future
battery ;•'p aac it•Y t re-[i-ing-purposes".

REFERENCES CFR.50, GDC 17.

I atory 10, 1971.

IEEE-450-2002.

5. ýI cf485-1997.

6. dfSAR, Chapter 8.

-'7 UFSAR, Chapter 6.

8. IUFSAR, Chapter 15.

9. Regulatory Guide 1.93, December 1974.

10. Regulatory Guide 1.32, February 1977.

11. Regulatory Guide 1.129, April 1977.

12. SCE Calculation E4C-017.
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DC Sources - Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources--Shutdown

BASES

BACKGROUND A description of the DC sources is proývide1Id n the Bases for
LCO 3.8.4, "DC Sources - Operating."When TS 3.8.5 applies,
there are two exceptions to what is' scribed ilv the Bases
for LCO 3.8.4:

1. Same train DC subsystem•.•ses may be cross-tied an
1800 amp-hour rated b #&`ery. This alignment a-itows both
subsystems to remailn,`@PERABLE.. There is no time limit to
the duration DC subysem busesmay be cross-tied with
the unit shutdown.

2. With same train DC buses c-hds-conneoted, an OPERABLE
charger orz chargers with a coýbine,-rated capacity
greaterht,ý or equal to 300 Ampusees required. A
requ ieTh'bat ̀  charger" i s ci e of the fol l owing:

• the "dedicaed chat-- g aI ,igg''d to its respective DC bus
• the "swing _ýttry charge al-igned to the respective DC bus
* one "dedicatd arger"' aLl 'gned to cross-tied DC buses, or

~e "swing bat-ery charger" aligned to cross-tied DC buses.

APPLICABLE The i iilal conditicn's of Design Basis Accident (DBA) and
SAFETY AN -translyse in the UFSAR, Chapter 6 (Ref. 1) and

h'er 15 (Ref. 2), assume that Engineered Safety Feature
(-ESF) systems are OPERABLE. The DC electrical power system
riodes normal and emergency DC electrical power for the

DGs,-e ncy auxiliaries, and control and switching during
all M1E S'of operation.

-The OPERABILITY of the DC subsystems is consistent with the
nitial assumptions of the accident analyses and the

.requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6 and during movement of irradiated fuel
assemblies ensures that:

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

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit status;
and
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DC Sources - Shutdown
B 3.8.5

BASES (continued)

APPLICABLE c. Adequate DC electrical power is provided to mitigate
SAFETY ANALYSES events postulated during shutdown, such a-s a fuel

handling accident.

The DC sources satisfy Criterion 3 of theNRC Policy
Statement.

LCO Each DC electrical power train, .eonsistliig of two batteri'es
(unless cross connected), theequied charger for•each,
battery, and the correspond-ing control equipment and
interconnecting cabling wiithin the train, are requ~red to be
OPERABLE to support requiýed trains of distribution systems
required OPERABLE by L(CO ').".10, "Di-tribution Systems -
Shutdown." This ensures the aaabqity.of sufficient DC
electrical power sources to mrtntain the unit in a safe
shutdown condition and to mitigate the consequences of
postulated ev nts during shutdown (e...... fuel handlingaccidents).• •

APPLICABILITY The DC electri a] po 'r es required to be OPERABLE in
MODES 5 and 6, &nd-ý di ;g rmrceient of irradiated fuel

sblies provide assurance that:

a.bReqUired featu:s/- t mitigate a fuel handling accident

[. e-qt featiures necessary to mitigate the effects of
events that can lead to core damage during shutdown are

--available; and

Ic. Ins TUmentation and control capability is available for
moxiiioring and maintaining the unit in a cold shutdown
co dition or refueling condition.

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

ACTIONS ( 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.
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DC Sources - Shutdown
B 3.8.5

BASES (continued)

ACTIONS
(continued Conditions A and B represent one train with one or two

required battery chargers or associated conpti .quipment or
cabling inoperable (e.g., the battery voltt•(fe linit of SR
3.8.4.1 is not maintained). The ACTIONS rovide a tiered
response that focuses on returning th býattr,_],y to the fully
charged state and restoring the requ red chairqr(s) to
OPERABLE status in a reasonable time ipe-riod.

A.1, A.2. and A.3 (A.3.1 or A,.2: *iand A.3.2.2)

Condition A is modified bý, NOTE identifying that t is
only applicable to 1800, p-hour rated batteries.

Required Action A.1 requirýs th -.ie battery terminal
voltage be restored to greater t~han or equal to the minimum
established float voltage (> 12ý1,-' V) within 2 hours. This
time provides for returning the i.per•b)le charger to
OPERABLE staus providing an alter6.ate means of restoringbattery t ;•Inal 4bl't~age to greaterithan or equal to the
minimum stab ,$shed f]o tl I oltage. Restoring the battery
terminal voltagC-teh~apor equal to minimum
established float v2itage pri,ýtdes good assurance that,
within 12 hours, e battery/will be restored to its fully

'igld condition (Required Action A.2) from any discharge
9that nfight have occurr,,ed due to the charger inoperability.

SA disc;arged batter i~aving terminal voltage of at least the
minimum established float voltage indicates that the battery
7 So o h e expqri ýiý ntal charging current portion (the second
atof its recharge cycle. The time to return a batteryI o<its fully charged state under this condition is simply a

furii'(on of the amount of the previous discharge and the
recaeqe'haracteristic of the battery. Thus, there is good
assurahce of fully recharging the battery within 12 hours,
avoidig a shutdown of refueling activities.

-If established battery terminal float voltage cannot be
restored to greater than or equal to the minimum established
float voltage within 2 hours, and the charger is not
operating in the current-limiting mode, a faulty charger is
indicated. A faulty charger that is incapable of
maintaining established battery terminal float voltage does
not provide assurance that it can revert to and operate
properly in the current limit mode that is necessary during
the recovery period following a battery discharge event that
the DC system is designed for.

The charger operating in the current limit mode in excess of
2 hours is an indication that the battery is partially
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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 re4 tutced. The
time to return the battery to its fully chared -ýndition in
this case is a function of the battery c 'rger cap city, the
amount of loads on the associated DC -•syTe, the amount of
the previous discharge, and the recha.ic 1ha•acteristic of
the battery. The charge time can b6e',xtensiv e,•and there is
not adequate assurance that it can be h -uly rechaged within
12 hours (Required Action A.2)."

Required Action A.2 requires that the battery floatdcrrent
be verified as less than or equal to 1.50 amps. T'h>is
indicates that, if the bat'tery had been discharged as the
result of the inoperabl'e uaTteryv charger, it is now fully
capable to supply the maximum expected load requirement.
The battery manufacturer certFified that at 1.50 amps the
battery is at least 98% charged. 2t % capacity margin
(correction It or) has been used ýN.f t4- battery sizing
calculatio which ensures tiit the battery has
sufficiept capaacity t•, eet the ma-imum expected load
demand. If athe expir ofthe initial 12 hour period
the battery float c~rnt i less than or equal to 1.50
amps this indicates here ma)•'be additional battery problems
a.dtLhe battery ýiit be declared inoperable.Adbgtter mul

tA digihl gh accuracy in an average function
mode is required toi'measure the steady state float charging
curre0t. rhe mult '--eter must be capable of measuring the
low magnitcuude ' FDC current (less than 1.50 amps) and
•:ering the induced AC noise from the connected inverter.
Apihllivolt shunt located close to the battery terminal
proviIes1 -he battery float charging current signal.

Requi Wd, Action A. 3 (A.3. 1 or A. 3.2. 1 and A. 3.2.2) is
applicable if an alternate means of restoring battery
t-aerminal voltage to greater than or equal to the minimum
established float voltage has been used (e.g., balance of

,plant non-Class 1E spare battery charger).

Required Action A.3.1 limits the restoration time for the
required battery charger to 72 hours if a non-lE charger
with a non-lE power source is used. The restoration time
for the battery charger can be extended to 7 days (required
Action A.3.22) 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). All preparations
to accomplish the ability to power the spare battery charger
must be complete within 72 hours. The purpose 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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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)

power is lost. The 7-day completion time rep,-'ects a
reasonable time to effect restoration of the' retuqred
battery charger to operable status.

B.1, B.2, and B.3 (B.3.1 or B.3.2.1 a,6d 8 .3.2)

Condition B is modified by a NOT identifying that it is
only applicable to 1260 amp-hou,ý ated •bAtteries.

Required Action B.1 basis s he same as A.I.

Required Action B.2 reqo'iis that. the battery float current
be verified to be less''ha4i or e-qpajto 0.75 amp. This
indicates that, if the batterý..iad' been discharged as the
result of the inoperable battery charger, it is now fully
capable to supply the maximum expcted lead requirement.
The battery maufacturer certifit0.75 amp the

battery is 'a 1'•k:ast 98% charged A 2. capacity margin
(correctlnehasfctor) ila•s been used Ji 'the battery sizing
calculation (Ref. 3) w -ensures that the battery has
sufficient capcicity ,to i teet -lh-i aximum expected load
demand. If at te 4'piration f the initial 12 hour periqd
th battery float 'L-'rrent is not less than or equal to 0.75
a ii!p t-s indicates, there may be additional battery problems

land th~batte ry must hAEradeclared inoperable.

A digit••ultimete'r of high accuracy in an average function
m mode. ` measure the steady state float charging

ý urint. The multimeter must be capable of measuring the
iW magnitude of DC current (less than 0.75 amp) and

fili'tbering the indicated AC noise from the connected
invelr er>A millivolt shunt located close to the battery
terminaj provides the battery float charging current signal.

Required Action B.3 (8.3.1 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).

C.1

With the required DC electrical power subsystem battery
charger or associated control equipment or cabling outside
the allowances of the Required Actions for Condition A,
sufficient capacity to supply the maximum expected load
requirement is not assured and the associated DC battery
must be declared inoperable immediately.
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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 poý su bsystem
inoperable for reasons other than Conditio.f A Bo . The
ACTIONS provide a tiered response allowilr ,the- option to
declare required features inoperable ,mmed'ia-tely with the
associated DC power source(s) inopeile.

If two trains are required per H-09 3 the rem~ining
train with DC power avaclableapmayhe of S) Irti'g
sufficient systems to allow c{on'tin'lation of CORE ALTr•kTiONS
and fuel movement. By all ping the option to declae 7

required features inoper-1•e with the associated DJ' ower
source(s) inoperable, -po priateo restrictions will be
implemented in accordanc-- with th~ef fected required
features LCO ACTIONS. In mrany Jnista ces, this option may
involve undesired administra#iv•e efforts. Therefore, the
allowance for sufficiently cons'-ervative actions is made
(i.e., to suspend CORE ALTERATIONS, movyerfent of irradiated
fuel assemblieand operations invol•••ng positive
reactivity dicL1'6nh,,. The Require, Action to suspend
positive eatity> d ons does'not preclude actions to
maintain or irnrv-easer ~rý y•s-el inventory, provided the
requi red SDM is Zmai?`n ed.

Sus~pension of these activities shall not preclude completion
'ofEctipns to estab"ish a safe conservative condition.

'These ations minimi-zepi~robability of the occurrence of
postulated events. i•iis further required to immediately
initd aft•,•action to- restore the required DC electrical power
subs--Ystems and.. ý continue this action until restoration is
-dacomplished in order to provide the necessary DC electrical
power to the unit safety systems.

The Cdmp'•ion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems

Vshould be completed as quickly as possible in order to
:iminimize the time during which the unit safety systems may
be without sufficient power.
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BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1

SR 3.8.5.1 states that Surveillances required hbySR 3.8.4.1
through SR 3.8.4.4 are applicable in thes MODES>f, See the
corresponding Bases for LCO 3.8.4 for a dicussio- of each
SR.

This SR is modified by a NOTE. The reason foi' the NOTE is
to preclude requiring the OPERABLE DC •sources firom being
discharged below their capabiIi pr&ýVide t he'' ire ,
power supply or otherwise rened& e inoperable durir'ite
performance of SRs. It is t intent that these SRs .n1&st
still be capable of being-m ,e1, but actual performance is not
required.

Verification of the bat'teryý -ermýna ivoltage and battery
charger output amps is addres esdby yLCS 3.8.105.

N
REFERENCES 1. UFSAR, a•pter 6.

2.aper 1.

3. SCE Calculition •4C-01
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Parameters

BASES

BACKGROUND This LCO delineates the limits on bat/t e fo,)at current as
well as electrolyte temperature, leýl', and flbat voltage
for the DC power subsystem batteries., A discu•s•1on of these
batteries and their OPERABILITYirequiremilents is Yrovided in
the Bases for LCO 3.8.4, "DC ,urý-es - Operating," LCO
3.8.5, "DC Sources - Shutdo,•'. In addition to the 7
limitations of this SpecJi~fcation, the licensee cnp•rolled
program also implements#( prograr specified in
Administrative Controcizi S ction,5.5.2.17 for monitoring
various battery parameters, týjt`h,'is based on recommendations
of IEEE Standard 450-2002, "1E'EE Recommended Practice for
Maintenance, Testing, and Rep•lcment oýf.Vented Lead-Acid
Batteries for Stationary Appl i c"ins"'Ref. 3).

The batter''( ells, re of flooded "-,d acid construction wJith
a nomincilspeific of 1.215. This specific gravity
corresponds to an o-i cUit.attery voltage of
approximately 120 V for a 56 -eI I battery (i.e., cell
voltage of 2. 065 olts per'-cell (Vpc)). The open circuit
'votg;e is the veltage maintained when there is no charging
or dic.harging. bncegfully charged with its open circuit
voltaqge >_ 2.065 Vpc, t-:he battery cell will maintain its
capack"yi for 30 days without further charging per
man a•'• 'i'structions. Optimal long-term performance

er, is obt00ined by maintaining a float voltage of 2.20
2.28 Vpc. This provides adequate over-potential, which

l the formation of lead sulfate and self-discharge.
The omi•'ral float voltage of 2.267 Vpc corresponds to a
total,,f:1at voltage output of 131.5 V for a 58-cell battery.

A P PLIABLE The initial conditions of Design Basis Accident (DBA) and
SAFET.ANALY SE 5 transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.
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BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

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

a. An assumed loss of all offsite <Abower oRVall onsite AC
power; and

b. A worst-case single failur-e . W,

Battery parameters satisi,-, Ci'rterion 3 of the NRC/Policy
Statement.

LCO Battery parameters must rermi,[n ,ithin acceptable limits to
ensure availability of the re[pired DC power to shut down
the reactor and maintain it in aýs-afe condition after an
anticipated op•erational occurrencyp•r ax postulated DBA.
Battery pEaranmete Lr tm its are conseoivztively established,
allowing n" d elctrical " tem function even with
limits 6ot met.

Additional prev~en--t~ve maiaitefnance, testing, and monitoring
opeformed in accordance with the Licensee Controlled
Spe•t•,ications 3.8 104, 3.8.105, and 3.8.106 is conducted as
speci•if.ed in Admirnist ative Controls Section 5.5.2.17.

APPLICABIL TY Thr [td~ameters are required solely for the support
(-I the associated DC electrical power subsystems.
lThlrefore, battery parameter limits are only required when

JJthC, b-7 power source is required to be OPERABLE. Refer to
the ýrppljYability discussion in the Bases for LCO 3.8.4 and

s.LCO ~5

ACTTUNS LA.1, A.2.1 *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)

ACTIONS A.1, A.2.1 or A.2.2 and A.3 (continued)

function. Therefore, the affected battery'•is not required
to be considered inoperable solely as a ýfsult of one or
more cells in one or more batteries <2.OTV, and continued
operation is permitted for a limited. period-up to 24 hours
per Required Action A.3. (7.

Since the Re uired Actions of A".1and uA#2.1 or Ah..2 on-ly
specify "perform", a failure,,f' SRi.3.8.4.1 or SR '.8.6:•,1'or
SR 3.8.6.2 acceptance criteri•Ja does' not result in tbi"
Required Action not met. 'However, if one of the SP,, is
failed, the appropriat-Co-ndition(s), depending oithe cause
of the failures, is enteýred. If SR 3.8.6.1 or SR 3.8.6.2 is
failed then there is i'Ot' is!surancý That there is still
sufficient battery capacitto perftorm the intended function
and the battery must be decla:e.d. inoperable immediately.

B.1 and B.2 ?9

Condition B is modifi• I bý y a NOTE identifying that it is
only applicable to 1800 amp•gh•our rated batteries.

One or two batteies in one train with float current of
-1.5Pamps indicates that a partial discharge of the battery

capaci-y, has occurred This may be due to a temporary loss
of a hattery charge•r 6'r possibly due to one or more battery
cells, in a low vol,,tage condition reflecting some loss of

erification of the required battery charger OPERABILITY is
mae by monitoring the battery terminal voltage within 2
hoursi(,p'gerform SR 3.8.4.1). If the terminal voltage is
foundfou& be less than the minimum established float voltage
therelare two possibilities, the battery charger is
inoperable or is operating in the current limit mode. The
charger operating in the current limit mode after 2 hours is
an indication that the battery has been substantially
discharged and likely cannot perform its required design
functions. The time to return the battery to its fully
charged condition in this case is a function of the battery
charger capacity, the amount of loads on the associated DC
system, the amount of the previous discharge, and the
recharge characteristic of the battery. The charge time can
be extensive, and there is not adequate assurance that it
can be fully recharged within 12 hours (Required Action
B.2). The battery must therefore be declared inoperable.
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BASES (continued)

ACTIONS B.1 and B.2 (continued)

If the float voltage is found to be satisfacttioy, but there
are one or more battery cells with float )tag&'l]ess than
2.07 V, the associated "OR" statement -ni Conditio~n G is
applicable and the battery must be denlaredd inoperable
immediately. If float voltage is sA{+sfact-T there is a
good assurance that, within 12 hours, the battýeryv will be
restored to its fully charged rondition_(required
Action B.2) from any discharge -,that might have occure-d_-Tue
to a temporary loss of theDI-ttery"charger. A disch,•fged
battery with float voltagjen(the charger setpoint)> a'oss its
terminals indicates that the battery i s on the exponential
charging current port j'on ,;he second part) of its recharge
cycle. The time to returr~a bte to its fully charged
state under this condition is simply a function of the
amount of the previous discharg~je and the, recharge
characteristic of the battery. -1hus there is good assurance
of fully recharging the battery within 12 hours, avoiding a
prematur •s•ud ow wt h its own attendant risk.

If the conditin is dtie to•;olnE or more cells in a low
voltage condition buýitstllgareater than 2.07 V and float
voltage is found to be sati-,actory, this is not indication
o a<substantiali& discharged battery and 12 hours is a
reaso able time pir _-t•to declaring the battery inoperable.

Since FRequired Actief, B.1 only specifies "perform", a
fai-uli )fSR '3.8i.4.1 acceptance criteria does not result in
th>Required Acion not met. However, if SR 3.8.4.1 is

fliled, the appropriate Condition(s), depending on the cause
of the failure, is entered.

& CI. anC .2

, Condition C is modified by a NOTE identifying that it is
only applicable to 1260 amp-hour rated batteries.

SOne or two batteries in one train with float current of
> 0.75 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 low 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)

ACTIONS D.1, D.2 and D.3
(continued)

With one or two batteries on one train with/on'e or more
cells with electrolyte level above the top Tf tiie> plates,
but below the minimum established desig3 ]Jiimits, the battery
still retains sufficient capacity to pterfm the intended
function. Therefore, the affected bst tery•is not required
to be considered inoperable solelya resul f
electrolyte level not met. Ele#trol te level limits are
visually indicated on each cell 'ija mirtmum and maximum<
electrolyte level lines. W41tiýin 3idays the minimum
established design limits-r electrolyte level mustbe
re-established. With e)ectrolyte level below the top of the
plates there is a pot eýit~al for d.rvyout and plate
degradation. Required Ac'tiions DI' and D.2 address this
potential (as well as prov-isiq in Administrative Controls
Section 5.5.2.17, Battery Monit-oring and Maintenance
Program). Actions for battery GelI(s) ,~ith electrolyte
level below/be top of the plates,- p,, 'Administrative
Controls S~e on .;.5.2.17.c, are s.e•cified in LCS 3.8.106.

The Requ'i red ctios e odif i.ed by two NOTES:

NOTE 1 indicates t-haY Requr'd Actions D.1 and D.2 are only

--ap,4p:Pcable if e Lrolyte level is below the top of the
ia:3ts . Within 8 hours, the electrolyte level is required

to beerestored to boV the top of the plates.

NOTE -,"ii ates that Required Action D.2 must be completed
ifPlr(tL'b~Tyre level was below the top of the plates.

Te. Required Action D.2 requirement to verify that there is
n;l•-,kage by visual inspection and the Administrative
Con.ti Section 5.5.2.17.c initiate action to equalize and
test •ýý accordance with manufacturer's recommendation and to
imple•ient corrective actions in accordance with Annex D of
IEEE Standard 450-2002 (Ref. 3). They are performed
following the restoration of the electrolyte level to above
the top of the plates. Based on the results of the
manufacturer's recommended testing, the battery(ies) may
have to be declared inoperable and the affected cells
replaced.
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BASES (continued)

ACTIONS E.1
(continued)

With one or two batteries on one train with/pilot cell
electrolyte temperature less than the minimum,ý -stablished
design limit (specified in LCS SR 3.8.106), 12 hours is
allowed to restore the temperature to g1Leater than or equal
to minimum established design limits,. low electrolyte
temperature limits the current and tower available. Since
the battery is sized with margin, wh!ilIe battery capacity is
degraded, sufficient capacity, e'is ts rmacity is

function and the affected battery'S not required to b~e
considered inoperable solely as a result of the pil-t cell
electrolyte temperature nbth met.

With one or more batteries -irn/redundant trains with battery
parameters not within limits there is no£ sufficient
assurance that battery capacity has n',jt been affected to the
degree tha•''he h]atteries can sti] 1perform their required
functio o•en, itt --edundant batteries are involved. *With
redundar1•t batteries - •#:•:ed this potential could result in
a total loss ofun-i on o <Mu~tiple systems that rely upon
the batteries. '<The-onger •completion times specified for
battery parameters on non-redundant batteries not within

JI:iit4s are therefore not appropriate, and the parameters
ust Ibe restored wi within limits on at least one train

K£ withili 2 hours.

Gondition G is modified by a NOTE identifying that it is
V on applicable to 1800 amp-hour rated batteries.

'; With un- or more batteries with any battery parameter
outs-ie the allowances of the Required Actions for Condition

, A, B, D, E or F, sufficient capacity to supply the maximum
expected load requirement is not assured and the

" corresponding DC battery must be declared inoperable.
Additionally, discovering one or 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.
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BASES (continued)

ACTIONS
(continued)

H._ 1

Condition H is modified by a NOTE identifying that it is
only applicable to 1260 amp-hour rated battý!eis.

With one or more batteries with any bafttery parameter
outside the allowances of the Required Acti{ons for Condition
A, C, D, E, or F, sufficient capacity• to supply the maximum
expected load requirement is not assLPted and thex.
corresponding DC battery must biei'declared inoperable.
Additionally, discovering one or tqp batteries in onFKt-'ain
with one or more battery cells with float voltage li•e's than
2.07 V and float curren>Agreater than 0.75 amp indicates
that the battery capait-V 'may n6otbe sufficient to perform
the intended functionis•. T-Tie bat~tery must therefore be
declared inoperable immedi zttejy

SURVEILLANCE
REQUIREMENTS

/7

SR 3.8.6.1

Verifyinf eryf:i#t•current while on float charge is
used to detern.n th.ei ofcharge of the battery. Float
charge is the 'co!dit:n in h the charger is supplying
the continuous •,cýce requsreud to overcome the internal
1:sse•s. of a batter,, and maintain the battery in a charged
tafeŽ. The floa ý urrent requirements are based on the

float. .. rrent indi1ga )ve of a charged battery. Use of float
current to determi]e the state of charge of the battery and
the 7-JEaY f;equency is consistent with the battery
man~u~c•iu~r~y>recommendati on.

"TIhtis SR is modified by a NOTE that states the float current
re~u•reme•t ~is not required to be met when battery terminal
volta4ge -s less than the minimum established float voltage
of Sý.3'.8.4.1. When this float voltage is not maintained
the required Actions of LCO 3.8.4 Action A are being taken,
which provide the necessary and appropriate verifications of
the battery condition. Furthermore, the float current limit
of _< 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)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.8.6.2

Verifying battery float current while on Chioat cearge is
used to determine the state of charge oflthe battery. Float
charge is the condition in which therger is supplying
the continuous charge required to vercom-, the internal
losses of a battery and maintain th.battery< ia charged
state. The float current requiiemen-t.sre basedJon the
float current indicative of a O-iýrged battery. Us-e of float
current to determine the sta-te of `harge of the batYer and
the 7-day Frequency is corn'istent with the battery
manufacturer's recommenrdtion.

This SR is modified by a "N.! IEthat states the float current
requirement is not required7 tobe met when battery terminal
voltage is less than the minimum established float voltage
of SR 3.8.4.1. When this float voltag~e-s not maintained
the Require~ ctions of LCO 3.8. 4 ction B are being taken,
which prov id• •le , necessary and aporopriate verifications, of
the batper-y conditi<om.,urthermor:e, the float current limit
of < 0.75 amp, or bat, re ed at 1260 amp-hours is
established based o ne ni-i-'l float voltage value and is
not directly app, cable when this voltage is not maintained.

SR 3.3.6.3 and SR 3 8•6.6

A

SRs 1.•:C;•end J. 6.6 require verification that the pilot
_oro•cinnected ce-}T] float voltages are equal to or greater

't'hran the short term absolute minimum voltage of 2.07 V.
Opitimal long-term battery performance is obtained by
• maint~a~inig a float voltage greater than or equal to the
mininmfti _ýstablished design limits provided by the battery
manutagdturer. This provides adequate over-potential, which
limits the formation of lead sulfate and self-discharge,
which could eventually render the battery inoperable. Float
voltage less than the administrative limit in LCS 3.8.106,

' but greater than 2.07 Vpc, is addressed in LCS 3.8.106 as
#,2:' 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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BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.8.6.4

The limit specified for electrolyte level e-,nsures that the
plates suffer no physical damage and mainvt:ain adeduate
electron transfer capability. The mini murn established
design limit is the minimum mark on te c--1 , jar, which is
above the top of the plates. The 3•1,:ýay fr'ruency is
consistent with IEEE-450-2002 (Ref. 3;) . Battery cells with
electrolyte level below the tor oýf thplates are addres'ed
in LCS 3.8.106.

SR 3.8.6.5

This Surveillance ver ifi&s•ithat th, pilot cell temperature
is greater than or equal to thlie minimum established design
limit, which is specified in LCS 3.8.106. The LCS requires
electrolyte temperature to be maintainere at > 50'F for
batteries rattied 1800 amp-hours th-amt r not cross-connected
or > 600F fc attreies rated 1260, aiip-hours or batteries
that are ro connei Pilot c-cll electrolyte
temperature is mint a ýo this temperature to assure
the battery can prv, Ide th•ne>quired current and voltage to
meet the design _-quirement.s Temperatures lower than

,ssunled in batte, sizing calculations act to inhibit or
oredýmc ~battery capacity. The 31-day frequency is consistent

W it, T -EEE-450-2002IR;ý' . 3).

4

J
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B 3.8.6

BASES (continued)

SURVEILLA
REQUIREME

(contin

NCE SR 3.8.6.7
IN I[,
ued) A battery performance discharge test is a tt'eaF f constant

current capacity of a battery, normally d're in")e "as
found" condition, after having been in ýs ice, to detect
any change in the capacity determinei•P te, acceptance
test. The test is intended to deteymmne oveiýajl battery
degradation due to age and usage. Fr r800 amI.o-ýur rated
batteries, the modified performar!ce dis:bharge te15t will use
the combined duty cycle of theIc-pQjsCs-connected sub<Syslehrs.

Either the battery performunce discharge test or tn'e
modified performance diýharge test is acceptable for
satisfying SR 3.8.6.7 i Pior to' performance discharge
test or modified performane d•schge test, perform
SR 3.8.106.8.

A modified performance discharge test- is a test of the
battery cap4 -itY and its ability Lc)o•prbvide a high rate,
short dul-- n, ýl (usually the bdhtiest rate of the duty
cycle).6 'hi will cof•i•m the ba•tery's ability to meet the
critical period of,,lie' 6dbduty cycle, in addition to
determining its prep•c,&ntagep;f rated capacity. Initial
conditions for the ýiodified performance discharge test

be identi'&al to those specified for a service test.
The mbified perfr)mace discharge test is conducted in
accordance with IE•E•E;450-2002 Annex 1.3. The battery
termi..al voltage f."rW the modified performance discharge test
mus•t/iT ,a~vte'- the minimum battery terminal voltage
•p•eified in the battery service test for the duration of

time equal to that of the service test.

aThe Oce'•ance criteria for this Surveillance are consistent
with 'EPE-450-2002 (Ref. 3) and IEEE-485-1997 (Ref. 4)..
These references recommend that the battery be replaced if
its capacity is below 80% of the manufacturer rating. A
capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements. Furthermore, the battery is sized to
meet the assumed duty cycle loads when the battery design
capacity reaches this 80% limit.
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BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.6.7 (continued)

The Surveillance Frequency for this test iridiomally
60 months. If the battery shows degradatlfb'n, o,, .f the
battery has reached 85% of its expectepd.lfe and capacity is
<100% of the manufacturer's rating, ths'e St,{veillance
Frequency is reduced to 12 months. -1weve f the battery
shows no degradation but has reached 85 of1it pexpected
life, the Surveillance Frequenc7,(is o reduced oL-
24 months for batteries that -avapacity : 100% o•f%•h
manufacturer's rating. Deg-adatidn is indicated, ac-crding
to IEEE-450-2002 (Ref. 3) ,when the battery capac>ty drops
by more than 10% relati•? to its, apacity on the previous
performance test or whenjt is _ 10¶o below the
manufacturer's rating. Tse runcies are consistent
with the recommendations in ImE'E-450-2002 (Ref. 3).

Spare cell(s) are normally main-tinedqu-alified by
installing them in a seismic batterry.Ick where the OPERABLE
cells resid1e keft on.loat charge•'nd surveilled as if they
were OPPRABLE, Thepire cells ar1e included during battery
discharge tes-ng to demubnsýtra•• e their adequacy under the
discharge condfliot sLhat woyild be present if they were
OPERABLE.

If fý-zrany reason, ca battery has to undergo a service and
perforiiiance test • one following the other during
sched•&ed maintenai,•e testing), the service test shall be
com) e 1 teEd iTf r.st.1- s 'echarging of the battery is required

b re the performance test is conducted. The "as found"
.con0dition prior to the performance test is state of the
,ttery immediately prior to the performance test.

AR, Chapter 6.

,2. UFSAR, Chapter 15.

3. IEEE-450-2002.

4. IEEE-485-1997.

5. SCE Calculation E4C-017.
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Distribution Systems - Operating
B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems - Operating

BASES -

BACKGROUND The onsite Class IE AC, DC, and AC v>i al bý'•s electrical
power distribution systems are dividled as fotrdlows: Train A
and Train B for AC Subsystems A, B, Cand foi'DC Channels
A, B, C and D for AC vital bus PpectriAal powerm&i'stribution
systems.

The AC primary electrical power distribution system is
divided into two train-s [-onsisting of two 4.16 kV<Engineered
Safety Feature (ESF) e each haying at least one
separate and independent o(ffsite sou'rce of power as well as
a dedicated onsite diesel gen'erator (DG) source. Each
4.16 kV ESF bus is normally coninected to.a preferred offsite
source. After a loss of the prefdrred iffsite power source
to a 4.16 kV/ ESF bus, a transfer Iore alternate offsite
source •isacmp#•bsed by utilizin -a time delayed bus
undervoltage relay, " a'fa-1 offsite sources are unavailable,
the onsite emergency 'vDG I power to the 4.16 kV ESF
bus. Control powrerfor the 4.'16 kV breakers is supplied
from the Class 1E batteriesT. Additional description of this
sY•stem is in theý'.Bases for LCO 3.8.1, "AC Sources-
Operating," and th'e Bases for LCO 3.8.4, "DC Sources-
Operatin1 ýg

The,1?0 'AC ;vY-il Dbuses are arranged into four channels and
eaalh channel is normally powered from its own channel
inverter. The alternate power supply for the vital buses
are Class mE constant voltage source transformers powered
from' one of the trains in the same load group (one
transformer per load group) which is governed by LCO 3.8.7,

m "Inverters - Operating." Each constant voltage source
transformer is powered from a Class 1E AC bus.

SThere 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.
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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 are OPE'RABLE. The
AC, DC, and AC vital bus electrical power distribution
systems are designed to provide suffic-ent -#capacity,
capability, redundancy, and reliabilit-v .to iensure the
availability of necessary power to4ýSF systems so that the
fuel, Reactor Coolant System, and con'tainment deýign limits
are not exceeded. These limits are discussed i" more detail
in the Bases for Section 3.2,,iPowr Distribution Limitms
Section 3.4, Reactor Coolanti SystemJ (RCS); and Sectbion 3.6,
Containment Systems.

The OPERABILITY of thte AC and DC electrical power
distribution systems and AC vital bIUses are consistent with
the initial assumptions of thieaccident analyses and is
based upon meeting the design ýbasis of the unit. This
includes maintaining power distr•butiorŽsystems OPERABLE
during acci•dent conditions in the eveint of:

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

electricalpowera

b. A worst case shingle faillure.

The di stribution systems satisfy Criterion 3 of the NRC
Policy.Statement,

LCO The required power distribution subsystems listed in Table B
"3.8.9-1 ensure the availability of AC, DC, and AC vital bus
electricaj power for the systems required to shut down the
reactor nd maintain it in a safe condition after an
anticitpated operational occurrence (AOO) or a postulated

" DBA.:• The AC, DC, and AC vital bus electrical power
Si distribution 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)
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BASES

ACTIONS
(contin

II
C.1

ued)
With one or more DC electrical power distrihbt O6n. subsystems
in one train inoperable, the remaining DC e;Ilectrical power
distribution subsystems are capable of supporting the
minimum safety functions necessary toshu'odovwn the reactor
and maintain it in a safe shutdown c&V.dition ,assuming no
single failure. The overall reliabiht yv is reduced,
however, because a single failu ' nin the•remaining DC
electrical power distribution ý•subsybtem could resul t i n the
minimum required DC bus mustbe restored to OPERABLEs@tatus
within 2 hours.

Condition C representsone or more trains without adequate
DC power; potentially bothwith4tthe battery significantly
degraded and the associated cihrger nonfunctioning. In this
situation, the unit is significantly more, vulnerable to a
complete loss of all DC power. it isetherefore, imperative
that the opeator's attention focus on'stabilizing the unit,
minimizingthPe poterit~al for loss of power to the remaining
trains and restoring power to the affected train.

This 2 hour limit islore servative than Completion Times
allowed for the vast majorit4 of components which would be

W ou~ power.

The 2 ho•ur Completion Time for DC buses is consistent with
Regulatorry Guide 1.93 (Ref. 3).

'Thh second CompleTtion Time for Required Action C.1
establýishes a limit on the maximum time allowed for any
coribination of required distribution subsystems to be
inoperab]•e"during any single contiguous occurrence of

•\ failingito meet the LCO. If Condition C is entered while,
ifor ins'tance, and AC bus is inoperable and subsequently
#restored OPERABLE, the LCO may already have been not met for

Lup to 8 hours. This could lead 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)
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BASES (continued)

BACKGROUND (continued)

Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution S•y•stems

TYPE VOLTAGE TRAIN A TRAIN B'•,

4160 V ESF Bus A04 ESF Bus A06

AC

480 V Load Center B04 , Load Center B06

SUBSYSTEM A SUBSS•IY$'TM C SUBSYSTEM B SUBSYSTEM D
DC 125 V Bus D1 Bus D3 ... 02 Bus D4

Panel DIPi Panel D3P1 'Panel D2P1 Panel D4P1

AC vital CHANNEL A CHANNEL C CHANNEL CHANNEL D
120 V

bus Bus, 'i<O1 -Bs Y03 Bus ý02 Bus Y04
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10

BASES

Distribution Systems - Shutdown

BACKGROUND A description of the AC, DC, and AC !ifa ,s electrical
power distribution systems is providýd in th, <ases for
LCO 3.8.9, "Distribution Systems-Op•er"ating" adV the Bases
for LCO 3.8.5, "DC Sources - Slhit downr.`"

APPLICABLE
SAFETY ANALYSES

The initial conditions of;1Desig Basis Accident and
transient analyses in~t,1e UFSAR, ýChapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), Engineered Safety Feature (ESF)
systems are OPERABLE. ThAC, e Dand AC vital bus
electrical power distribution 'systems are designed to
provide sufficient capacity, c p&ability, redundancy, and
reliability ,to ensure the availahility of necessary power to
ESF systems s tat the fuel, React-- Coolant System, and
containment d-sihn jimits are not xceeded.

The OPERABILITY of tIhe 'AC aidC electrical power
distribution s vste m and AC y-i•tal buses is consistent with
the initial as'su t#ons of, the accident analyses and the
•reqimrements for the supported systems' OPERABILITY.

The OPERABILITY oi the minimum AC and DC electrical power
distfrýjution systems••,, and AC vital buses during MODES 5
and.6 6eirsoires: that:

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

b. Suticient instrumentation and control capability is
Cvailable for monitoring and maintaining the unit
status; and

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

The AC and DC electrical power distribution systems satisfy
Criterion 3 of the NRC Policy Statement.
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BASES (continued)

LCO Various combinations of subsystems, equipment, and
components are required OPERABLE by other LC~s, depending on
the specific unit condition. Implicit in h requirements
is the required OPERABILITY of necessary :tpportequired
features. This LCO explicitly require er(nrgization of the
portions of the electrical distributjono D)st•iiem necessary to
support OPERABILITY of required sys~tem-s, equppment and
components-all specifically addresse-dL in each L-CO and
implicitly required via the defnitiohf OPERA&ILJTY.

Maintaining these portionsof' the cdstribution systefri
energized ensures the availability of sufficient p•ower to
operate the unit in a s4Tf'e mannemr to mitigate the"
consequences of postuk1ate(,, eventsdiuring shutdown (e.g.,
fuel handling accidents).@

APPLICABILITY The AC and DC electrical power dlitrihution systems required
to be OPERA1B'Ein MODES 5 and 6, and<during movement of
irradiat-d el u emblies, provide assurance that:

a. Systems to. pro-vde adequate coolant inventory makeup
are available for the i4+adiated fuel in the core;

b.--stems needed to mitigate a fuel handling accident
a r e availIabl'e;

c. Systems nece 'ary to mitigate the effects of events
that-cdnaImeg to core damage during shutdown are
available; and

d.Instrumentation and control capability is available
•',Wonitoring and maintaining the unit in a cold
.s itdown condition and refueling condition.

The AC and DC electrical
vital buses requirements
covered in LCO 3.8.9.

power distribution systems, and AC
for MODES 1, 2, 3, and 4 are
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BASES (continued)

ACTIONS A.1, A.2.1. A.2.2. A.2.3, A.2.4. and A.2.5

Although redundant required features may reqr ,e redundant
trains of electrical power distribution s1 tem-• to be
OPERABLE, one OPERABLE distribution systtenmmay be capable of
supporting sufficient required features' to ,alow
continuation of CORE ALTERATIONS ani' fuel mooV'erment. By
allowing the option to declare required features associated
with an inoperable distribution s.yster2inoperable,
appropriate restrictions are impli-mented in accord'nace with
the affected distribution s'Ytem LCO's Required Actio9nis. In
many instances, this option.may involve undesired.,
administrative efforts ;Therefeor, the allowance for
sufficiently conservat veactions is made (i.e., to suspend
CORE ALTERATIONS, movementrf irracdiiated fuel assemblies,
and operations involving posit"ive reactivity additions that
could result in loss of required SDM (Mode 5) or boron
concentration (Mode 6)). Suspe''ding positive reactivity
additions haco~uld result in fa<ilure to meet the minimum
SDM or borcon etjtration limit VS required to assure
continued saf, operati-hn, Introduction of coolant inventory
must be from aourceszt•Wat h,.e: boron concentration greater
than what would erequired -In the RCS for minimum SDM or
refueling boron concentrati~on. This may result in an
cwxll reductio>i in RCS boron concentration, but provides
acceptable margin to aintaining subcritical operation.
Introduction of temperature changes including temperature
increases when operating with a positive MTC must also be
eva, - to ,nsuie they do not result in a loss of required

Susp..nsion of these activities shall not preclude completion
of dlt)ýc s to establish a safe conservative condition.
These "acions minimize the probability of the occurrence of
postiI'ated events. It is further required to immediately
initiate action to restore the required AC and DC electrical
power 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
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.1, A.2.1, A.2.2, A.2.3. A.2.4, and A.2.5 (continued)

Therefore, the Required Actions of ConditionA<•direct
declaring SDC inoperable, which results i!6 taklni•gthe
appropriate SDC actions.

The Completion Time of immediately % consjstent with the
required times for actions requiringp prompt attention. The
restoration of the required disý.trbution systems should be
completed as quickly as possibl½ ir order to miniim ze 4h e
time the unit safety systeýs may be without power.

®
SURVEILLANCi
REQUIREMENT

E SR 3.8.10.1S

This Surveillance verifies tha• the AC, DC, and AC vital b
electrical power distribution system is functioning
properly, wijth all the required buses-,n~ergized. The
verificat o oper voltage avaialility on the buses
ensures ;,ht'-thl rqi~red power is readily available for
motive a•s well as coi ll functions for critical system
loads connected, to tesebtces The 7-day frequency takes
into account the re'dundant ,caiability of the electrical
power distributi(Db4 systems and other indications available
nhcontrol room that alert the operator to system

malfuttions.

us

REFERENCES JF1. FARChapter 6.

UFSAR, Chapter 15.

SAN ONOFRE--UNIT 2 B 3.8-87 Amendment No.
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DC Sources-Operating
3.8.104

3.8 ELECTRICAL POWER SYSTEMS

LCS 3.8.104

VALIDITY STATEMEN

APPLICABILITY:

DC Sources--Operating

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

T: Rev. 0 effective 00/00/07, to bemImpl-emented within
120 days

MODES 1, 2, 3, and 4.

J
ACTIONS

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

CONDITION RE(. T1RED ACTION COMPLETION TIME
A. SR 3.8.104.1 not met A 1 Entep [CO 3.('"4 Condition ImmediatelyA or' B. I•

B. SR 3.8.104.21not- Tet B 1 Inlitiate action to 8 hours
per foram anengineering
evaluation and
operability assessment of

____. ...___ _t he associated DC system.

SURELLA$NCE R EDUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.104.1 Verify battery terminal voltage is SR 3.8.4.1
' 129.0 V (minimum established float (7 days)

.<•,• •7v oIt a ge).

SR 3.8.14.2 -------------------- NOTE----------------

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 OPERABLE to support
the DC electrical power distribution subsy"-s required
by LCO 3.8.10, "Distribution Systems - Sh'utiown."

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to 1beimplemenited within
.120 days

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

ACTIONS

-------------------------------------.NOTE ----............................
Separate Condition entry is allowed for ea.ch subsystem battery.

CONDITION REQOUIREDA CTON COMPLETION TIME
A. SR 3.8.105.1 not met A.1 Ente.Er LCO 3.B8.5'Condition Immediately

B. SR 3.8.105.,2 dno6tmlet B.1 Initiate action to 8 hours
p ", i'f orýoMm an engineering
eval•ation and
u_• op erability assessment of

I ýle associated DC system.

M

SURVEILLANCE FREQUENCY

I Verify required battery terminal voltage is
_ 129.0 V (minimum established float

• voltaqe).

SR 3.8.4.1
(7 days)

.2 ------------------- NOTE
Credit may be taken for the performance of
SR 3.8.104.2.

Verify each required battery charger output
is < rated amps with float voltage
Ž 131.0 V.

31 days

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 R batteries
shall be within limits.

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to be mpleeinted within
120 days

APPLICABILITY: When the batteries are reqifriYed to be OPERABLE

ACTIONS

------------------ -- ------------N_ 5P ---- • - -- --7 --,, ----- -----

Separate Condition entry is allowed for each'ubysvtem battery.

COMPLETION
CONDITION • R£E1.UIRE ACTION• TIME

A. SR 3.8.106.1 or A. Initiate actfo to perform 8 hours
SR 3.8.106.2 not met an ,gni neer"i.i evaluation

an-d operability assessment
of the battery bank.

• • 24 hours
B. SR 3.8.1•O'6.3 not met B.1 Rewove cell(s) with

electrolyte level below
the top of the plates.

OR

B.2 Equalize and test the 48 hours~affcted cell(s) per the
• manufacturer's

recommendation.

C."R 3.8.106 4or C.1 Perform SR 3.8.6.6. 8 hours
SPR 3.8.106.6 not met.

AND

C.2 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 ,2 hpurs
SR 3.8.106.7 not met remaining OPERABLE

batteries.

AND
1~2 hours

D.2 Restore battery, relltemperature the t an

or equal to fin, 1imumnA
establisheý design limits.

E. Required Action and E.1 Declaý hssociatedJattery Immediately
associated Completion inoperable,
Time of Condition D
not met.

F. SR 3.8.106.8 not met. 'F. Initiate action 12 hours

• einqneering to tren&d the
• performan~ce of theSa f f e e gl' S c l ) .

G. SR 3.8.106.9 or G.1\ I iate ac<iron to perform 8 hours
SR 3.8.106. -0'n', met an engineering evaluation

an4 operability assessment
of A'he battery bank.

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



Battery Parameters
3.8.106

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
I

FREQUENCY

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

SR 3.8.106.2 Verify no visible corrosion at ti
and connectors.

OR

Perform SR 3.8.106.10.

J

SR 3.8.106.3 Verify electrolyte level is above•ethe top SR 3.8.6.4
of the plates. (31 days)

SR 3.8.106.4 Verify battery pi-plot cell voltage is SR 3.8.6.3
Ž2.13 V. (31 days)

SR 3.8.106.5

Maintain electroly'te "emperat-Lffe 50'F for
ba tteres rated 18,0f) amp-hours that are not
Coss--•nnected or\. 60'F for batteries
rated 1240 amp-hours oD batteries that are
cross-connected.

7--- -----------------------------------

Verify the electrolyte temperature for each
baotery pilot cell (cell averaging not
alloed~) >isabove the limit specified in
the NOT•E above.

SR 3.8.6.5
(31 days)

rify.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

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.106.7 ------------------ NOTE-----------------
Maintain electrolyte temperature Ž 50'F for
batteries rated 1800 amp-hours that are no:t
cross-connected or Ž 60'F for batteries
rated 1260 amp-hours or batteries that are
cross-connected.

Verify the average electrolyte
for the specified connected bal
is above the limit specified ir
above.

10% of connected cells

AND

All connected,,cell s

92 days

AND

12 months
-.4-

SR 3.8.106.8

Specific gravit tneeds y f corrected for
electrolyte temp•ratu-A' nd le V. Level
correction is notre red, wien battery is
on oat charge (•4.50 amps for batteries
arýed ýt 1800 amp-uchý,urs and < 0.75 amp for

ratterileý rated at 'I260 omp-hours).

,gVerif travity for each
cKon•#c bated cell is Ž 1.200.

12 months

AND

Prior to a
battery service
test,
performance
discharge test
or modified
performance
discharge test.

±

SR 3.8.106.9 Perform, to the extent possible, a detailed
visual inspection of the battery
installation in accordance with
IEEE 450-2002, Annex E.

12 months

(continued)
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Battery Parameters
3.8. 106

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.106.10 ----------------- NOTE-----------------
Total connection resistance for each
battery should not exceed the maximum limit
specified in Calculation E4C-017.

Verify connection. resistance is 12 months
_• 150x10"6 ohm for each inter-cell, •s
inter-rack, inter-tier, and terminal <7
connection.

SAN ONOFRE--UNIT 2 3.8-106-5 Rev. 0
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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.)

COMMITTED DATE COMMITMENT TYPE
COMMITMENT OR

"OUTAGE" One-Time Programmatic
Action (Yes/No)

(Yes/No)

1. Include minimum established float Implemented by TS Yes Yes
voltage of >1 29.0 V in proposed Amendment
Technical Specification (TS) Bases and implementation date.
Licensee Controlled Specifications
(LCS).

2. 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.

3. 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.

4. Relocate battery parameters of cell Implemented by TS Yes Yes
voltage, electrolyte level, electrolyte Amendment
temperature, and float voltage from TS implementation date.
3.8.6 to the proposed Battery Monitoring
and Maintenance Program.



5. 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.

6. 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 1 E subsystem battery. Amendment

implementation date.

7. Include appropriate battery maintenance Implemented by TS Yes Yes
practices from industry standard IEEE Amendment
450-2002 in new LCS. implementation date.

8. 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.

9. Revise Operations procedure to provide Implemented by TS Yes Yes
ability to power a spare battery charger Amendment
from a diesel-backed source. This implementation date.
includes having all preparations in place
prior to the 72-hour CT.
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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 lE DC batteries, the 1E DC power system is to be upgraded to include the
capability to 1) cross-tie subsystems A and C (as well as sub-systems B and D) when a battery is
removed from service, and 2) align a permanently installed swing charger (one for each train) to either
of two DC buses on a single train. The first added feature permits an operator to align two DC buses
from the same train together and remove a battery from service for testing or maintenance. This
configuration would allow all four DC buses to remain energized with sufficient battery support. The
second added feature permits online battery charger testing or maintenance by first aligning the swing
battery charger to the supported bus.

The proposed technical specification change would permit a battery to be removed for up to 30 days
provided that the supported DC bus is realigned within 2 hours via the new cross-tie capability to its
companion same train bus that is supported by a battery. For example, prior to removing battery B007
from bus D1, DI is to be cross-tied to bus D3 that is supported by battery B009.

This analysis evaluates the increase in risk between the normal alignment and the maintenance
alignment with a battery removed from service and the upgraded realignments implemented.

This allowed outage time extension request is unique because the out-of-service component is to be
replaced by a designed and installed 'compensatory' measure. The compensatory measure is an
alternate power source that can meet the functional requirements of the unavailable component.
Without the alternate power source, the TS extension is not allowed and the TS reverts to a format that is
effectively the same as the current allowed outage time of 2 hours.

METHODOLOGY

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

Regulatory Guide 1.177 requires the licensee to demonstrate that the proposed TS CT change has only a
small quantitative impact on plant risk. An incremental conditional core damage probability (ICCDP) of
less than 5.OE-7 is considered small for a single TS CT change. An incremental conditional large early
release probability (ICLERP) of less than 5.OE-8 is also considered small. As defined in RG 1.177,

ICCDP* =

ICLERP* =

[(conditional CDF1 with the subject equipment out of service) - (baseline CDF
with subject equipment in service)] X (duration of the single CT under
consideration)

[(conditional LERF2 with the subject equipment out of service) - (baseline LERF
with subject equipment in service)] X (duration of the single CT under
consideration)

*nominal maintenance unavailabilities are assumed for all other equipment

To demonstrate that the change in risk is small for TS 3.8.4, ICCDP and ICLERP are calculated for a
battery out-of-service as follows:

ICCDPbattery =

ICLERPbattery =

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

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

[1]

[2]

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

Regulatory Guide 1.174:

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

PRA Model:

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

Core Damage Frequency (CDF)
2 Large Early Release Frequency (LERF)
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ANALYSIS

The proposed design change only impacts the electrical power system fault tree of the SONGS 2/3
Living PRA. The expected usage of the extended allowed outage time is provided by the electrical
engineering group within the SONGS Maintenance Engineering Division and listed in Table 1.

The relevant calculations are performed with the following notes and assumptions.

Notes and Assumptions:

1. As part of the proposed design change, each battery is to be replaced with one of a larger
capacity. By design, each new 1800 amp-hour (AH) rated 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 B007 removed from service, Battery B009 can meet the
concurrent design load requirements for both DC buses D1 and D3.

2. When performing preventive maintenance of a battery, the cross-connect between buses is
completed prior to removing the battery from service (i.e., 'make before break'). The probability
of operator failure to properly align the cross-tie is zero. If the action is unsuccessful, the TS
action to align the cross-tie within two hours will not have been met and therefore theextension
to 30 days is not permitted. The order of restoration of the battery to the bus is done in reverse
(i.e., the battery breaker is closed to the bus prior to opening the cross-tie breakers).

3. Emergent unavailability (i.e., corrective maintenance) of a battery requires operators to perform
local actions to close breakers to cross-connect buses. If the alignment is not performed within 2
hours or performed incorrectly, then the TS action to align has not been met and the extension to
30 days is not permitted. Only when the alignment is properly performed is the extension to 30
days granted. Once aligned, the lE DC system is identical to the preventive maintenance
alignment. Therefore, except for common-cause failure probability considerations, the
corrective maintenance calculation is similar to the preventive maintenance calculation.

4. The PRA model reflects the proposed design as described in Document 90090, "Scope:
Replacement of Class lE Batteries And Associated Equipment," SONGS Design Engineering,
June 2003.

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

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

7. Credit for cross connecting DC buses is limited to maintenance activities. Without post-initiator
specific procedures, credit for successful post-initiator alignment of the DC bus cross-tie is
difficult to assess. Although such credit would improve the baseline risk (i.e., reduce risk), this
improvement is minimal since the likelihood of post-initiator failure of a battery is extremely
small.
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8. Components other than the affected battery are set to their nominal maintenance unavailabilities.

Data Analysis:

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

The initiating event frequencies for fire are increased for rooms containing DC bus D1 and D2 to
account for the addition of the swing battery chargers B021 and B022, respectively, which provide an
additional fire source in those rooms. Therefore, the fire frequencies in these rooms increase from 2.1E-
5/yr to 4.2E-5/yr.

Maintenance Data:

Table 1 shows the expected maintenance activities for batteries. The activities are shown with the
expected frequency and duration. The shaded activities are those activities that require the cross-tie and
therefore require entry into TS 3.8.4 action statement. This data is used to assess the expected annual
risk impact for comparison to risk acceptance guidelines in RG 1.174.
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Table 1
List of Battery Maintenance Activities

Human Reliability Analysis (HRA):

The additional operator actions required for this design change are:

Basic Event Operator Action Description

U-HCD1TOD3-V
U-HCD2TOD4-V

Operator Fails To Cross-tie Bus DI and D3 (Train A)
Operator Fails To Cross-tie Bus D2 and D4 (Train B)

This design change also required the addition of operator actions to align the swing battery charger. The
likelihood of operator failure to align the swing battery charger in the base and maintenance cases was
set to 1.0 (i.e., no credit for swing battery chargers).

When performing preventive maintenance on a battery, operators will align the crosstie to the other bus
prior to removing the battery to be serviced (also known as "make before break"). Pre-alignment of the
crosstie will be proceduralized and successfully implemented prior to removing equipment from service
and entering the TS 3.8.4 action statement. Since a revised TS 3.8.4 would allow a CT extension to 30
days only if the bus cross-tie is closed within 2 hours, alignment failure precludes a CT extension. That
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is, the extension to operate in the cross-tied alignment for 30 days is permitted only upon successful
alignment of the alternate power source. Therefore, during preventive maintenance, the probability of
failure for operator actions to align the alternate power source is set to zero.

Common-Cause Failure (CCF) Analysis:

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

Uncertainty Analysis:

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

Sensitivity Analysis:

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

Cull Level: Analyses to assess sensitivity to cull level for both CDF and LERF were performed. The
base analysis was performed at a cull level of 5E-10/yr and 5E-1 1/yr for CDF and LERF, respectively.
Sensitivity runs for CDF with cull levels of 1E-10/yr and lE-1 1/yr were performed. Similar runs for
LERF were performed at 1E-1 1/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-1/yr
(LERF).

Operator Action: Sensitivity analysis on operator action values was not performed for alignments.
Operator actions to align the cross-tie to another DC bus to perform preventive maintenance were
assumed to be successful since alignment must be successful prior to removing equipment for preventive
maintenance (i.e., also known as "make before break"). Successful alignment will be based on an
approved step-by-step procedure with independent verification (second checker). Also, the completion
time extension to 30 days is dependent on successful alignment to the other bus within 2 hours. If
successful alignment is not or cannot be performed in 2 hours, then the extension is not permitted and
the allowed outage time remains at 2 hours (as it is in the current TS). Therefore, since operator success
is a condition of the extension, no sensitivity analysis is required.
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Bounding Sub-system: To determine the most limiting of the four sub-systems to be assessed for this
application, sensitivity calculations were performed to assess which sub-system, when aligned to its
alternate power source, would result in the highest risk increase. The differences in the core damage and
large early release frequencies between each of the sub-systems were calculated to be very small and
insignificant. Therefore, sub-system A was arbitrarily chosen for all calculations.

Impact of Peer Review Comments: Sensitivity calculations were performed in response to several facts
and observations (F & O's) from the pilot peer review of the SONGS 2/3 Living PRA against the ASME
PRA Standard [4]. These sensitivity analyses are discussed in the PRA Quality Section.

Operations in Modes 2 - 4: The requested TS is applicable in Modes 1 - 4. Although it is unlikely that
SONGS would operate in Mode 2 - 4 for 30 days, sensitivity calculations were also, performed for
Modes 2 - 4. The results are provided in the following Table:

CDF base CDF maint delta CDF {ICCDP4[ LERF base LERF maint delta LERF -ICLERP

Mode 2 startup 3.457E-05 3.458E-05 1 E-8 6, 4 aE-1O 1.226E-06 1.226E-06 <1 E-9 > <1E-1O

Mode 3 Hot Standby 2.786E-05 2.786E-05 <1 E-9 E•iVE10 7.702E-07 7.702E-7 <1E-10 _<1 E-1 E
AFW cooling

,Mode 4 (no TDAFWP) 5.014E-05 5.030E-05 I .6E-7 •I E_08 3.037E-06 3.037E-06 <1 E-9, ',<1E-10

In Modes 2 -4, the ICCDP and ICLERP are consistent with RG 1.177 risk acceptance guidelines :of 5E-
7 and 5E-8 for ICCDP and ICLERP, respectively. Calculation of impact on an annual frequency (for
comparison with RG 1.174 acceptance guidelines), based on intended annual usage, was not performed
since the AOT extension is not expected to be used in Modes 2 - 4.
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PRA QUALITY:

PRA Adequacy Determination Process:

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

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

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

Baseline PRA Adequacy:

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

A comprehensive independent peer review of the SONGS 2 and 3 Level 1 and Level 2 internal events
living PRA for full power and shutdown operations was conducted between August 1996 and April
1997 by an outside consultant (Scientech, Inc.). During this review, documents, procedures, and
supporting calculations and analyses were examined. The review was based primarily on the guidance
provided in the PRA procedure guides such as NUREG/CR-2300, "PRA Procedures Guide: A Guide to
the Performance of PRAs for Nuclear Power Plants," and NUREG/CR-4550, Revision 1, "Analysis of
Core Damage Frequency," as well as PRA applications documents such as EPRI TR-105396, "PSA
Applications Guide," and NUREG-1489, "Review of NRC Staff Uses of PRA." The results of all
independent review activities performed by internal and external reviewers were documented in the
SONGS PRA Change Package process and tracked in the PRA Punch List Database. In June 2003, a
pilot application of the ASME PRA Standard peer review process for the SONGS 2/3 Living PRA was
performed [4]. The results of this pilot application are documented in WCAP-16165 Rev. 0 [3].
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Adequacy Of The PRA Calculation For The Application:

The ASME peer review team provided a list of comments (known as 'facts and observations' or F &
O's). These F & O's were identified based on a review of the SONGS 2/3 Living PRA versus the high
level and supporting requirements of the ASME PRA Standard. Each F & 0 was graded based on the
type of finding (i.e., technical adequacy or correctness, editorial, suggestion, or complementary).
Seventy-five (75) comments are of type A/B. By definition, A/B F & O's are:

"Important and necessary to address to assure the technical adequacy of the PRA, the capability of the
PRA or the robustness of the PRA update process."

All type A/B F & O's (75) were reviewed for possible impact on the results and conclusions of this
report. These F & O's cover supporting requirements with all capability categories. Almost all SRs
with capability category of less than II have an associated F & 0. Ten F & O's were determined to
potentially have an impact on the results and are included at the end of this attachment. Sensitivity
calculations were performed on each of these ten F & O's. The results of these calculations show that
none of the F & O's impact the results or conclusions.

There are three (3) supporting requirements with capability category I that did not have an associated F
& 0 from the peer review. These three supporting requirements were assessed to determindthe impact,
if any, on the application.

Supporting Requirement AS-A9:

Capability Category I Capability Category II
USE generic thermal hydraulic analyses USE realistic, applicable (i.e., from similar
(e.g., as performed by a plant vendor for plants) thermal hydraulic analyses to
a class of similar plants) to determine the determine the accident progression
accident progression parameters (e.g., parameters (e.g., timing, temperature,
timing, temperature, pressure, steam) that pressure, steam) that could potentially affect
could potentially affect the operability of the operability of the mitigating systems.
the mitigating systems.

SONGS uses plant-specific thermal/hydraulic (T/H) analyses (MAAP and RETRAN) in lieu of
generic design basis T/H analyses when such analyses is deemed overly conservative. SCE
believes that the SONGS living PRA meets capability category II for the supporting requirements.
Additionally, more extensive use of realistic, applicable T/H analyses would equally impact the
base and maintenance (cross-tied) calculations for the application. Therefore, capability category I
for this supporting requirement is considered sufficient for this application.
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Supporting Requirement DA-C10:

Capability Category I Capability Categories II & III
When using surveillance test data, REVIEW When using surveillance test data, REVIEW
the test procedure to determine whether a the test procedure to determine whether a test
test should be credited for each possible should be credited for each possible failure
failure mode. COUNT only completed tests mode. COUNT only completed tests or
or unplanned operational demands as unplanned operational demands as success for
success for component operation. component operation. If the component

failure mode is decomposed into sub-
elements (or causes) that are fully tested,
then USE tests that exercise specific sub-
elements in their evaluation. Thus, one
sub-element sometimes has many more
successes than another

The requirements for capability category II, as written, state that if the component failure mode is
decomposed, then the PRA should include those tests that exercise the specific elements. Since
decomposing failure modes into sub-elements is not required, it could be argued that SONGS does
in fact meet capability category II. Interpretation notwithstanding, rigorous decomposition of
failure modes would be applicable to both the base and maintenance cases and therefore are
equally affected by it. Consequently, capability category I for this supporting requirement is
considered acceptable for this application.

Supporting Requirement QU-D3:

Capability Category I Capability Categories II & III
No requirement to compare results to those COMPARE results to those from similar
from similar plants plants and IDENTIFY causes for differences

in significant contributors.

SCE believes that the SONGS 2/3 Living PRA meets capability category 11/111. A comparison of
PRA cutsets and dominant contributors for all Combustion Engineering (CE) pressurized water
reactors (PWRs) was performed and documented in CE NPSD-1029, Supplement 1, "Summary
Report for Comparison of PSA Cutsets for Dominant Contributors for CE PWRs, Phase 5, CEOG
Task 1046." San Onofre's results compare favorably with similar CE plants.
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RESULTS:

Table 2 provides results for removing a 1E DC battery for preventive maintenance. Lines 4 and 5 show
CDF/LERF results when a battery is out of service (OOS) and in-service, respectively. The results show
that the cross-tie alignment yields minimal change in risk. This result is expected because of the availability
and high reliability of an alternate aligned qualified source of power.

TABLE 2
SONGS Conditional CDF & LERF Contributions for Preventive Maintenance (PM)

TS 3.8.4

CDFd I LERFd
1 Present Allowed Outage Time (AOT) 2 hours

2 Proposed AOT - aligned to alternate power source 30 ays
3 Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr 1. 425E-6/vr

Conditional CDF/LERF for PM (Component
4 UNAVAILABLE, others nominal maintenance) 3.237E-5/yr 1.425E-6/yr

Conditional CDF/LERF for PM (Component
5 AVAILABLE, others nominal maintenance) 3.235E-5/yr 1.425E-6/yr

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

Single AOT Risk (ICCDP/ICLERP) for PM -
proposed AOT (RG 1.177): 30 days

7 (Line 6)'30/365 2E-9 <9E-11
Downtime Frequency for PMa

8 (from Table 1) 3.07 /yearb

9 Mean Duration of PM 10.69 daysc
Single AOT Risk for PM - based on mean duration

10 (Line 6) * (line 9)1365 <6E-10 <3E-11
Yearly AOT Risk for PM - based on mean duration
(RG 1.174)

11 (Line 10)*(Line8) <2E-9/yr <1 E-1 0/yr

a Frequency represents the combined downtime frequency of all four sub-systems.
b Preventive maintenance consists of tests and proactive battery replacements: 2

performance tests in 10 years and 4 service tests in 10 years. This is a total of 6
tests in 10 years times 4 batteries. 6 tests * 4 batteries/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

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

d Cull level = 5E-10/yr CDF, 5E-1 1/yr LERF
Bolded values are measured against RG 1.174/1.177 acceptance guidelines

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

Regulatory Guide 1.177:

From line 7, the single CT risk for the removal of a battery is much less than the RG 1.177 guideline of 5E-7
for ICCDP and 5E-8 for ICLERP. Line 7 is calculated by taking the increase in risk in line 6 and integrating
over the proposed AQT 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 IE-7/yr for LERF.

Corrective Maintenance:

Since initial commercial operation, battery maintenance has been predominantly preventive maintenance.
Except in one case, corrective battery maintenance has been limited to activities that did not require entry
into a TS action statement and/or did not involve a battery that would be unable to perform its design
functions. One case involving a single cell's voltage below TS limits was corrected within thelcurrent TS
CT of 2 hours. The corrective action was to jumper in an available spare cell. Battery maintenance
activities are otherwise proactive in anticipation of degrading cell capacity or to correct potential personnel
safety concerns. In all instances of past battery or jar replacement, the batteries would have been able to
meet their design requirement at the time of replacement. Batteries, by their nature, do not exhibit rapid,
immediate failure but rather degrade over time. With the SONGS trending and surveillance program,
degradation to the degree in which a battery is unable to perform (i.e., fail) is predictable and can be
maintained through proactive replacement. Although immediate failure requiring corrective maintenance is
unlikely, such a calculation with conservative assumptions for frequency and duration is included in this
analysis.

For the purposes of assessing the sensitivity of risk to corrective maintenance, a bounding standby failure
frequency of a battery must be developed. It's conservatively assumed that one battery failure has occurred
since commercial operation of Units 2 and 3 (approximately 42 years of operation). The results of this
sensitivity evaluation are included in Table 3.
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TABLE3

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

TS 3.8.4

CDFd LERFd

1 Present Completion Time (CT) 2 hours

2 Proposed CT - aligned to alternate power source 30 ays
3 Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr 1.425-06

Conditional CDF/LERF for CM (Component

4 UNAVAILABLE, others nominal maintenance) 7.811 E-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 4-•7-3.76E-06 4.04E-7

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

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

10 (Line 6) *(line 9)1365 3.76E-06 4.04E-7
Yearly AOT Risk for CM - based on mean duration

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

a Frequency represents the combined downtime frequency of all four sub-systems.
b Downtime frequency: In one instance, corrective maintenance was required to

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

c Mean duration: Battery replacement and testing requires 30 days
d Cull level = 5E-10/yr CDF, 5E-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 withthe 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.

REFERENCES:

[1] U.S. NRC Regulatory Guide 1.174, "An Approach For Using Probabilistic Risk Assessment In Risk-
Informed Decisions On Plant-Specific Changes To The Licensing Basis," July 1998.
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Decisionmaking: Technical Specifications," August 1998.
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FACTS & OBSERVATIONS (F & O's) FROM THE PILOT APPLICATION
OF THE ASME PRA STANDARD PEER REVIEW PROCESS

When assessing the impact of a Fact & Observation, the impact on the delta or difference in the non-aligned case versus the aligned
case was assessed. With the 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.

t apabiit~y .Pooe

'CatgoryPropsedResolution
Category SIRbservation' from 7 DC CT Extension Impact

~Peer 1evidvwTeam -

DA-C3-02 NM Some significant components (e.g., LPSI pumps, AFW pumps, None provided Turbine driven AFW pump P140 sensitivity
and Service Water pumps) were assumed some demand rate was tested by doubling the failure to start
as 12 years ago and adopted the demand data collected from probability and testing with Sub-system A
1985 to 1991 as current demand data. battery B007 in-service and out-of-service.

The calculation shows a delta risk with the
Especially, the demand data of Tank 121 was adopted from doubled failure rate of P140 to be 1 E-7/year
the P140 demand data from control room log from 1997 to CDF. A very minimal increase that does not
2001, but, P140 did not apply its own data, instead of, P140 impact the conclusions or the request for a
applied the demand data from 1985 to 1991. TS 3.8.4 CT extension. Pumps from other

systems are expected to have an even
Furthermore, most of the components applied a time period 54 smaller impact on a delta risk calculation.
months, but P140 applied 10 months only without reasonable
reason documented.
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Cateory - , Proposed Resolktion,
F&O o f -SR IObservation -. fonD TEteso npýo ronC xbisoIpc

- . -P~eer Reiie'$i Team

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

the conclusions.
Furthermore, there is no justification to apply this recoverable
credit to failure to start not the failure to run. (Note that Failure
to start has higher failure rate than failure to run.)

DA-C14-01 NM Recovery of common cause failure of AFW and Diesel Review plant specific data Sensitivity calculations were performed by
Generators does no use plant-specific data and the applicable to identify actual or adjusting the recovery of CCF of AFW
Common Cause has not been reviewed. Common cause potential common cause pumps and EDGs. When setting these
failure to run events for the EDGs and AFW pumps are failure of the AFW and recoveries to 1.0 together, the base case
recovered using data from an EPRI report. It is not clear that diesel generators and CDF (LERF) increased from 3.24E-5/yr
the data from that reference report (NSAC-161) applies to document that these (1.12E-6/yr) to 3.25E-5 (1.13E-6/yr). The
common cause failure events, failures can be recovered, cross-tied case went from 3.24E-5/yr

Update recovery rates (1.12E-6/yr) to 3.26E-5 (1.13E-6/yr). The
and common cause failure ICCDP and ICLERP for 30 days are 8E-9
factors using plant- and 8E-10, respectively.
specific data.

DA-D3-01 III Consider modifying the SONGS 2/3 Generic Data for TP and Review current PRA data The failure rate of the battery chargers was
BC. A mean of 3.OE-2 for turbine driven pump failure to start studies and update increased by a factor of 16.7 to 1 E-5/hr with
on demand appears to be significantly conservative before generic data for these a 24 hour failure probability = 2.4E-4. The
factoring the SONGS failure experience with condensate trips, components. CCF values of battery chargers were also
PLG-500 has a value of 1.3E-7 EF 4. The SONGS experience increased by a factor of 16.7.
that is included in the generic data should be removed for
determining the generic component, as long as it is included in X-tied CDF= 3.227E-5/y
the Bayesian update. A mean of 6.0E-7 for battery charger Base CDF = 3.226E-5/y
failure to operate appears to be non-conservative since a ACDF = 1 E-8/y

value of 1 E-5 EF 5 is available from EGGSSRE-8875. ICCDP = 8E-10

X-tied LERF= 1.125E-6/y
Base LERF= 1.125E-6/y
ALERF < 1 E-9/y
ICLERP < 1E-10
Note: cull level for CDF and LERF set to 5E-10.
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F C tery >...Proposed Resolution C
of S _Obsrvtion ~ 'from DC CTExtension Impact

..... ,.. ~ .Peer Review Team n

TP: Reducing the failure rate of the turbine
driven pump by several orders of magnitude
as suggested by the F & 0 would reduce the
frequencies of all cutsets involving the pump
and DC power. This essentially eliminates
any contribution of the TD AFW pump to this
application. Therefore, this F&O has no
impact on the conclusions.

HR-G4-05 11 Human action should only be used as interviewed. This
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). Therefore, the
loss of indication was already accounted for in
the calculation for the main report.

Also, with the above settings, the following
results were calculated:

X-tied CDF= 1.79E-5/y
Base CDF = 1.79E-5/y
ACDF < 1E-7/y
ICCDP < 8E-9

X-tied LERF= 9.61 E-6/y
Base LERF= 9.61 E-6/y
ALERF < 1 E-8/y
ICLERP < 8E-10
Note: cull level for CDF and LERF set to 5E-

__________ .1. _________ .L _________________________________________________ a _____________________ u
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ýCapAbility .

gyO iObeivoi DC CT Extension I n6ct
of SR i. eer.RevieW.Tearn

10.

No impact from this F&O.

QU-A2-01 1I The uncertainty analysis attempting to address the correlation Make sure that inputs for No impact. Resolution of this F & 0 will
of parameter inputs does appear to yield results that would be both cases are equally affect the base and maintenance
expected. The results of the case accounting for the impact of appropriate and/or case. Therefore, a delta risk calculation is
parameter correlation yielded a reduction in the mean CDF as benchmark code to unaffected by this F&O.
compared to the uncorrelated results. This should not be the assure appropriate
case. It appears that either the inputs are incorrect (for treatment to resolve
example, the translation from the histogram to code inputs) or problem.
there is a computational problem.
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Categority Proposed Resoluitiion '~

F& fSjObserva~tion f from.<Q.- DC'CT Extension Imipact

~~ Peer Review Ti~m Ž

QU-A4-01 1/11/111 Recoveries - Post Processing (Appendix A-7 Post Processing Incorporate these No impact.
Explanation Report) - a number of post processing action (9 corrections into the fault Truncation limit dropped to 1 E-1 2 for CDF
of 23) increase the basic event probability in the minimum trees. Missing cutsets will and LERF.
cutset, some by significant factors (i.e., multiplication factors of impact both the overall X-tied CDF= 3.753E-5/y
34.2 and 90.9). Applying increasing factors after solution will solution of CDF/LERF as Base CDF = 3.746E-5/y
allow cutsets which should have been above the truncation well as individual ACDF = 7E-8/y

limit and part of the solution to be missing from the final importances. ICCDP = 6E-9

analysis, since they were dropped by the truncation and were X-tied LERF= 1.723E-6/y
not present to have the multiplier applied. This also impacts Base LERF= 1.719E-6/y
the importance of components for applications such as the ALERF = 4E-9/y
Maintenance Rule. ICLERP = 3E-10

QU-B3-01 NM The truncation limits selected for CDF and LERF were not My experience is that Sensitivity analysis was performed to
selected sufficiently low enough to capture an adequate truncation usually falls assess the impact of lower truncation levels
number of cutsets, especially for applications involving between 5 to 6 decades (1 E-1 1, 1 E-12). Lower truncation levels did
component importance such as the Maintenance Rule. One below the CDF or LERF not impact the results and conclusions.
industry rule of thumb is to use a truncation that captures 90% value. The industry Therefore, this F & 0 will equally affect the
of the CDF obtained when 1% change in CDF occurs when thumb-rule can be used. base and maintenance case. Therefore, a
dropping the truncation one decade. From the figures provided Since a fast analysis delta risk calculation is unaffected by this
in IPE-MR-000, there was a 4.2% drop at 5E-12 truncation for engine is being used the F&O.
CDF and 9.0% drop at 1 E-12 truncation for LERF for the time needed for the
lowest solved analyses. Therefore the value assumed to be solutions should not be
,close" to the final value was not valid. Even though the excessive. Enough
selected truncation captures 94% of the lowest analyzed value calculations need to be
for CDF and 92% for LERF, it is capturing a much lower ratio performed that it is clear
of the actual CDF and LERF. The statement in the reports that that the "curve" has truly
95% of the CDF is being captured is not accurate. This is also flattened and the selected
why the number of minimum cutsets is less than usually value adequately captures
observed at other utilities. From experience, the truncation CDF and LERF.
would be expected to be about a decade lower for CDF and
between 1-2 decades for LERF.

(Note: SR QU-B3 requires that truncation be such that no
significant accident sequences are inadvertently eliminated.
The NRC quantitative interpretation of significant is that you
need to have enough cutsets such have 95% of final
CDF/LERF for solution with convergence sufficient to
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Peer Reviewf eam -

demonstrate the 95% of CDF/LERF.

- 21 -



Cateory~' ~Ob~rva~on ~..Proposed Resolution
ofSR ý'-from, ~D TEtnsion Impact_

QU-F3-01 NM There was some discussion in Section 12.5 of the Main Report The presence of impacts Sensitivity analyses were performed on
of the assessment of impact of assumptions that could impact of such assumptions and specific assumptions that may affect the
PRA results. This focused on results of a series of sensitivity sources of uncertainties base case differently than the maintenance
cases that were run. Within this set of cases, the impacts of can affect risk-informed case. These are discussed in the sensitivity
selected modeling assumptions were quantified and evaluated decisions made using the analysis section of this report.
individually. However, SR QU-F3 (and also SR PRA. Consider
QU-E2 and QU-E4) of the ASME Standard should be developing a process for
interpreted as requiring a more structured approach to: (a) identifying key
identifying what the key assumptions and key sources of assumptions and key
uncertainty are, and (b) for evaluating and documenting both sources of uncertainty in
individual and, to the extent practical, cumulative or the PRA, and developing
overlapping impacts. meaningful sets of
Some items of particular interest would be assumptions that sensitivity cases to
may introduce significantly conservative bias into the results identify their impacts.
(e.g., the simplifying assumptions made for loss of control
room HVAC), and assumptions that result in the screening of
potential contributors from the model (e.g., the process used in
the internal flooding analysis), or assumptions and
uncertainties associated With success criteria. Some
additional guidance is provided in the SRs noted above..

QU-F6-01 NM The main report describes the overall results and provides Add a section to the main Sensitivity analyses were performed on
some sensitivity analyses. No description of the limitations of report that discusses specific assumptions that may affect the
the PRA model was identified. In the self-assessment, the limitations of the PRA base case differently than the maintenance
focus of SCE's response was on limitations in scope (i.e., model. case. These are discussed in the sensitivity
shutdown, Level 3, etc.). However, the internal events analysis section of this report.
CDF/LERF model has limitations in and of its self.
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F&O CfeSR Observation from DC CT Extension Impact
Peer Review~ Team

SY-Al 1-01 1/111111 The DG mission time is limited to 8 hrs. This is based on the Model the full spectrum of No impact.
data that no LOOP in excess of 8 hrs have occurred in this possible LOOP durations The run times were extended to 24 hrs with
region. There is some likelihood that a LOOP in excess of 8 up to 24 hrs. If the 8 hour the following results:
hrs. Assigning a zero likelihood to this possibility seems mission time is retained, X-tied CDF= 3.221E-5/y
overly optimistic. add an operator action Base CDF = 3.220E-5/y

with this recovery to ACDF = 1 E-8/y
In Recoveries, Post Processing Basis Code #1, Changes the account for restoration of ICCDP = 8E-10

Mission Time of the Diesel Generators from 24 hours to 8 offsite power. X-tied LERF= 1.121E-6/y
hours for internal initiators. The basis for this change is Base LERF= 1.121 E-6/y
recovery of offsite power having a high probability of recovery ALERF < 1 E-9/y
within 8 hours. However, recovery of offsite power requires ICLERP < 1E-10
manual operator action and such action is not being added to Note: cull level for CDF and LERF set to 5E-1 0.
the recovered cutset to account for failure to restore power.
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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



SL 1 A. Edward SchererS O U TH E R N C A L IF O R N IA 
b i a f e fEDISON"e of

NFL E ISON" Nuclear Regulatory Affairs
At, ED)SOKI JATERJATION.AIc 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 949-368-7575



Document Control Desk -2- August 10, 2007

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

Sincerely,

Enclosure

cc: 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



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, 2006,
Technical Specifications Task Force (TSTF)-360 public meeting.

SCE Response:

A letter from the battery manufacturer, EnerSys, is provided as Attachment 1 to this ,
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, 2006, TSTF-360 public meeting.

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 c P'l",_<
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.
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:

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-i E 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. -cv,,-

S C E R esponse: .r- Ile, I

SCE is proposing to add TS 3.8.4 Required Action A.3, "Restore required battery charger(s) \9
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 supplyring 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 1 E 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 1E charger, is normally
powered from a non-i E 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 1 E 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-1 E-powered battery charger can support a Class 1 E 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 quantitative 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. Zk,

SCE Response: -.

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) requires:
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 batteries that would be affected by the
proposed TS changes.

SCE Response:

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.

SCE Response:

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 at 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 resolution
that was reached following the July 12, 2006, TSTF-360 public meeting.
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SCE Response:

SCE will relocate 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
battery discharge test.

NRC Question 9:

On page 18 of the license amendment request dated March 30, 2007 (Agency-wide
Documents Access and Management System Accession No. ML070950192), the licensee
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 131.5 V (2.267 Vpc) that keeps
the battery cells at the maximum state-of-charge and capacity which provides a qualitativemargin. . .• "

The electrolyte level is monitored to battery manufacturer's recommendations to maintain theqo'_ 0
electrolyte level between the high and low electrolyte level mark on the battery jar. Battery /X-
cells maintained at the recommended electrolyte level retain the maximum capacity which
provides a qualitative margin.

The electrolyte temperature of the pilot cells is an accurate representation of the. temperature
of the battery bank because: 1) batteries have a very large thermal inertia, 2) SONGS Units
2 and 3 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
temperatures when an alarm is received at 66 degrees F (low limit is 60 degrees F).
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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 1 E 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
8.3.2.2.1.4)."

Describe the discrepancy in the capability of the Class 1 E battery chargers.
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SCE Response:

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.

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 license
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



:Ein arS ys
P.O. Box 14145
Reading, PA 19612-4145

me BDD-53B-3627 X 168D
TM Fax 61 0-208-197i

Email: ian.rebe r~denersvs.com

Jan C. Reber
Director of Engineering
RP Flooded Products
Technology & Engineeang

June 4,2007

Mr. Ashok Wadhwa
Design Engineering Organization
San Onofre Nuclear Generating Station
14300 Mesa Road, G5OB
San Clemente, CA 92672

Re: Float current's relationship to battery state of charge.

Dear Mr. Wadhwa,
EnerSys states the follo-ing with respect to float current monitoring:

1. A stabilized float current is a necessary condition of a fully charged battery. EnerSys believes that.
specific values of float current, which are relatively stable throughout the -battery's use-ful life, are
normally indicative of the battery's state of charge whaen the battery is near fuli charge and the
pilot cell parameters of voltage, temperature, and izval are within bounds,

2. Under these conditions, float current can be substituted for specific gravity verification to
represent the approach of end of charge.

3. These float current -values are specific to a unique installation., but can be sufficiently
approximated for a type of battery construction so as to allow a specified -value to indicate.that the
battery has achieved at least a noted percentage of its full capacity. For EnerSys systems, this
limiting value of float currentfor the 2GN-15 batteries is 0.75 amps and for 2GN-23 batteries it is
1.50 amps when the batteries have reached a state of charge in excess of 95% of the batteries
available capacity.

4. Aging does impact the float current, but it is expected to be within the noted rangesfor the
batteries serviceable life.

If you have any further question, please contact me.

cc: I. Gagge, S Weik. B, Ross, File 352



Attachment 2 to Enclosure

SONGS Class IE Battery Load Profiles



NGS Class 1E Battery Load Profiles, Correction Factors and Margins

1800 AH Batteries (Subsystem A & B batteries presently are 1260 AH):

90-minute LOV SJSIAS Profile Battery Capacity Battery Correction Factor and IEEE 485 Si7ing Margin

,........... 06A ipeiesiiin(ai. . Correction Factors (CF)
Sub.systemu' Period I Period 2 Period) Peri•8§od ,8erid S• iid b Perio, 3 n 239 p r C at requhied required ratedil Float Electrolyte Battery Calculated Margin Calculated Mar6)F n
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4-hour S IO Profile Battery Capacity Battery Correction Factor and IEEE 485 Sizing Margin
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1260 AH Batteries (Subsystem A & B):

90-minute LO VSISIAS Profile Battery Capacity Battery Correction Factor and IEEE 485 Sizing Margin
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For 'Lo ad Profile and Mairgin details refer to Cato utation E4 C-0 17:1 Rev 3 6 nd EA C-0 17 PRev 19 1 CCN 92.

Increase in loads during period 5 for LOVS/SIAS and periods 3 and 8 for S60 reflect randorn toads.

Asterisk-s n~ indicate thai CPC calculator and inverter are isolated at 30 and 120 minutes respectively.

Calculated margins with asterisk (*) are prelimninary and subject to final review- & approval.


