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

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

Dear Sir or Madam:

Pursuant to 10CFR50.90, Southern California Edison (SCE) hereby requests the
following amendment to operating licenses NPF-10 and NPF-15 for San Onofre

Units 2 and 3, respectively: revise Technical Specifications (TSs) 3.8.1, “AC

Sources — Operating,” 3.8.4, “DC Sources — Operating,” 3.8.5, “DC Sources —
Shutdown,” 3.8.6, “Battery Cell Parameters,” 3.8.7, “Inverters — Operating,” and

3.8.9, “Distribution Systems — Operating.” This change will also add a new Battery
Monitoring and Maintenance Program, section 5.5.2.16. This revised amendment
request completely supersedes our submittal of February 28, 2006, and incorporates
some further explanations of engineering judgement as the result of the meeting
between the industry’s Technical Specification Task Force (TSTF)-360 Working Group
(TSTF-360wg) and NRC personnel on July 12, 2006. SCE personnel participated in the
TSTF-360wg and have applied the lessons learned from that work in this proposed
Amendment Request. The changes from Revision 1 of this Amendment Request are
identified by side change bars in Enclosure 2.

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

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

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

The SONGS DC electrical system is an extremely robust design with four

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

SCE has evaluated these requests under the standards set forth in 10CFR50.92(c) and
determined that a finding of “no significant hazards consideration” is justified.

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

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

Sincerely,

o
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Enclosures:

1. Notarized Affidavits
2. Licensee’s Evaluation

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

representative for Unit 3)
G2. Proposed Licensee Controlied Specifications pages, Unit 2 (for
Information only and representative for Unit 3)
List of Regulatory Commitments
Probabilistic Risk Assessment (PRA) Evaluation
Review Aid

= =

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

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

S. Y. Hsu, Department of Health Services, Radiologic Health Branch
D.R

. Hoffman, Excel Services Corporation (TSTF-360wg Coordinator)
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA
EDISON COMPANY, ET AL. for a Class 103
~ 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 2

P R T g W N

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 10CFR50.90, hereby
submit Amendment Application No. 229, Revision 2. This amendment application
consists of Proposed Change No. 548, Revision 2 to Facility Operating License No.
NPF-10. Proposed Change No. 548, Revision 2 is a request to revise Technical
Specifications (TSs) 3.8.1, “AC Sources — Operating,” 3.8.4, “DC Sources — Operating,”
3.8.5, “DC Sources — Shutdown,” 3.8.6, “Battery Cell Parameters,” 3.8.7, “Inverters —
Operating,” and 3.8.9, “Distribution Systems — Operating.” This change will also add a
new Battery Monitoring and Maintenance Program, section 5.5.2.16. This change will
extend the Completion Time for an inoperable subsystem battery by allowing manual
cross-connect of distribution subsystems, include improvements included in Revision 1
to Technical Specification Task Force (TSTF) — 360, and make editorial modifications
more consistent with industry use.

State of California
County of San Diego

Brian Katz, Vice President=

Subscribed and sworn to (eraffirmed) before me this %O‘H«\ day of

Moz 2007 ,

personally known to me erproved-te-me-on-the-basis-of-satisfactory-evidence-to be the
person who appeared before me.

DAWN A FARRELL
Commission # 1623108
Public -

Signature®()_,uﬂk/ 94 : éw,pé

Notary Public




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 )

Unit No. 3 of the San Onofre Nuclear )

Generating Station

Amendment Application
No. 213, Revision 2

SOUTHERN CALIFORNIA EDISON COMPANY, et al. pursuant to 10CFR50.90, hereby
submit Amendment Application No. 213, Revision 2. This amendment application
consists of Proposed Change No. 548, Revision 2 to Facility Operating License No.
NPF-15. Proposed Change No. 548, Revision 2 is a request to revise Technical
Specifications (TSs) 3.8.1, “AC Sources — Operating,” 3.8.4, “DC Sources — Operating,”
3.8.5, “DC Sources — Shutdown,” 3.8.6, “Battery Cell Parameters,” 3.8.7, “Inverters —
Operating,” and 3.8.9, “Distribution Systems — Operating.” This change will also add a
new Battery Monitoring and Maintenance Program, section 5.5.2.16. This change will
extend the Completion Time for an inoperable subsystem battery by allowing manual
cross-connect of distribution subsystems, include improvements included in Revision 1
to Technical Specification Task Force (TSTF) — 360, and make editorial modifications
more consistent with industry use.

State of California
County of San Diego

Brian Katz, Vice President™~’

Subscribed and sworn to (er-affirmedy before me this 3@& day of

Marcih . 2007,

personally known to me orpreved-te-me-on-the-basis_of satisfactory-evidence to be the
person who appeared before me.

Signaturem/«f\b%& '. QMIZ

Notary Public




ENCLOSURE 2

LICENSEE’S EVALUATION
PCN 548, Rev. 2

AC Sources, DC Sources, and Battery Parameters



LICENSEE’S EVALUATION
PCN 548, Rev. 2 |
AC Sources, DC Sources and Battery Parameters

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

INTRODUCTION
PROPOSED CHANGE
BACKGROUND
EVALUATION
REGULATORY SAFETY ANALYSIS
5.1 NO SIGNIFICANT HAZARDS CONSIDERATION
5.2 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA
ENVIRONMENTAL CONSIDERATION
7. REFERENCES
ATTACHMENTS

RN =

o

Existing Technical Specifications pages, Unit 2

Existing Technical Specifications pages, Unit 3

Proposed Technical Specifications pages, Redline and

Strikeout, Unit 2 :

Proposed Technical Specifications pages, Redline and

Strikeout, Unit 3

E. Proposed Technical Specifications pages, Unit 2

F. Proposed Technical Specifications pages, Unit 3

G1. Proposed Bases pages, Unit 2 (for information only and
representative for Unit 3)

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

H. List of Regulatory Commitments

|. Probabilistic Risk Assessment (PRA) Evaluation

J. Review Aid

o owp
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1.0

INTRODUCTION

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

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

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

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

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

1. The inoperable subsystem can be cross-connected within 2 hours.

2. Required battery charger(s) and DC buses are operable.

3. Batteries are sized and tested to accommodate the combined connected
load.

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

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

Specific description of changes:

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

LCO 3.8.1

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

LCO 3.8.4

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

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

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

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

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

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

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

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

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

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

New Condition D is modified by the same note included in new optional Required |

Action C.2 to ensure this feature is not used until the appropriately sized battery
is in place:
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“Requires a battery with a rated capacity of greater than or equal to 1800
amp-hours.”

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

7. SR 3.8.4.1 is modified per TSTF-360, Rev. 1, to provide surveillance of
“greater than or equal to the minimum established float voltage” from the current
requirement of “>129V on float charge.” Also, the frequency is restored to the
current interval of 7 days following engineering review and the recommendation
of the battery manufacturer, EnerSys Inc. The draft Licensee Controlled
Specifications (LCS), Attachment G.2, contain the minimum established float
voltage.

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

9. Existing SR 3.8.4.6 is renumbered to SR 3.8.4.2 and

a. The NOTE “Credit may be taken for unplanned events that satisfy this
SR.” is deleted as pragmatically unhelpful,

b. In accordance with the recommendations of TSTF-360, Rev.1, the
required duration for this surveillance is reduced from 12 to 8 hours. This
change is appropriate since the proposed SR requires SONGS to verify
each battery charger supplies = rated amps at = the minimum established
float voltage for 8 hours. The current TS SR (3.8.4.6) requires this
surveillance performance test be conducted at the charger's rated output
at the float voltage for 12 hours. When at rated output, steady state
maximum temperature of all components within a charger will be reached
much sooner than the 12-hour interval. Continuous operation for two
hours after reaching the maximum steady state temperature will
demonstrate a charger's rated capability. A conservative estimate is that
a battery charger would reach a maximum steady state temperature under
rated output at a float voltage near its rated voltage in 6 hours or less.
Therefore, testing for 8 hours is sufficient for the charger temperature to
stabilize and be maintained for approximately 2 hours.

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

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

d. Also, specified in TSTF-360, Rev. 1 for this SR is “Verify each battery
charger can recharge the battery to the fully charged state while supplying
the largest combined demands of the various continuous steady state
loads, after a battery discharge to the bounding design basis event
discharge state.” This is not adopted for SONGS as it is not required for
anticipated SONGS testing.

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

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

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

b. The following change is made per the recommendations of IEEE 450:

NOTE 1 is changed to specify “The modified performance
discharge test in SR 3.8.6.6 may be performed in lieu of SR
3.8.4.3” (the reference SR numbers are changed consistent with
this amendment request).

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

The extension of the surveillance test interval is considered permissible for the
following reasons:

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

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

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

For these reasons, SCE regards the extension of the test interval as justified and

desirable for long-term battery reliability.

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

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

LCO 3.8.5

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

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

3. SR 3.8.5.1 is modified to reflect changes previously described in 3.8.4, DC
Sources — Operating:
a. The DC sources are OPERABLE when the following SRs are satisfied:
3.8.4.1,3.8.4.2,and 3.8.4.3.
b. This SR is modified by a NOTE that the following SRs are not required to
be performed: 3.8.4.2 and 3.8.4.3.
LCO 3.8.6
1. General comment: LCO 3.8.6 undergoes significant editorial changes.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

9. Existing Condition B is relabeled as Condition F, and
a. Required Actions and associated Completion Times A through E not met
are added as a reason for entering this Condition, and
b. Technical parameter limits in the Condition are re-specified per the
recommendations of TSTF-360, Rev. 1:
¢ “One or more batteries” is reworded as “One or two batteries on
one train” for clarity since there are two required batteries on a
given train, and
e ‘“with average electrolyte temperature of the representative cells
<60°F” is replaced with “with one or more battery cells with float
voltage <2.07V and float current >2 amps.” The temperature
Condition is relocated to the proposed LCS.
¢ “OR One or more batteries with one or more battery cell
parameters not within Category C values.” is deleted consistent
with deleting Table 3.8.6-1.
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10. SR 3.8.6.1
a. In accordance with the recommendations of IEEE 450, this surveillance:

e rather than meet Table 3.8.6-1 category A limits, is re-specified to
verify <2 amps float current.

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

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

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

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

12. New SR 3.8.6.2 verifies pilot cell voltage >2.07 V every 31 days. This is in
accordance with TSTF-360, Rev.1.

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

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

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

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

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

LCO 3.8.7
1. For clarity, the LCO is restated from: “The required Train A, Train B, Train C,

and Train D inverters shall be OPERABLE.” to read: “The required Channel A,
B, C, and D, AC inverters shall be OPERABLE."” This is an editorial change.
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3.0

LCO 3.8.9

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

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

to read:

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

This is an editorial change.
§5.5.2.16

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

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

BACKGROUND

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

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

The DC system is currently being upgraded by SCE to replace each of the
existing batteries with larger 1800 AH rated batteries, add two 400 Amp rated
swing battery chargers and 600 Amp, 250 Volt rated disconnect switches, and
upgrade several circuit breakers in DC switchboards and distribution panels
(refer to attached Sketches 1 and 2 in Attachment J of Train A and Train B
systems, respectively). One swing battery charger will be shared between DC
subsystems A and C, and a second swing charger will be shared between DC
subsystems B and D. The second swing charger can be aligned to the non-
safety-related bus D5. Each swing battery charger will have mechanically
interlocked, dedicated DC circuit breakers to allow it to feed only one subsystem
at a time. An additional 600 Amp circuit breaker is interposed between the swing
battery charger and the associated battery bank for separation and isolation.
SCE has installed a new Class 1E 1800 AH rated spare battery bank (BOOX) so
that replacements of the existing batteries (e.g., at end of battery service life) can
also be performed online. When B0OOX is no longer needed, it will be removed
from the plant.

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

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

SR 3.8.4.7 currently requires a service test to be performed on a battery every
24 months to verify capability to meet the load profile (battery duty cycle) of the
most limiting Design Basis Accident (DBA). The discharge rate and test length
correspond to the design duty cycle requirements. There is a note to this SR
that allows substitution of the battery performance discharge test (SR 3.8.4.8) in
lieu of the service test every 48 months to allow not having to perform both a
service test and a performance discharge test in the same cycle.
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4.0

SR 3.8.4.8 currently requires a battery performance discharge test be performed
at a constant current to determine the battery capacity and detect/determine
overall battery degradation due to age and usage. The acceptance criteria for
this Surveillance are consistent with IEEE 450 and IEEE 485-1997. These
standards recommend that the battery be replaced if its capacity is below 80% of
the manufacturer rating. The frequency for this surveillance is every 60 months,
or more frequently if the battery shows signs of degradation or has reached 85%
of its expected life.

EVALUATION

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

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

1. The inoperable subsystem can be cross-connected within 2 hours.
2. Required battery charger(s) and DC buses are operable.

3. Batteries are sized and tested to accommodate the combined connected loads.

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

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

In order to implement the improvements provided by TSTF-360, Rev. 1, the

following identifies changes that are made to LCOs 3.8.4, 3.8.5, and 3.8.6 (n.b.:
these improvements, (1) through (8), are cited below from TSTF-360, Rev. 1):
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(6)

(7)
(8)

Provide a specific Action & increased Completion Time for an inoperable

battery charger (extended from 8 to 12 hours in LCO 3.8.4 Required

Action A.2).

Relocate preventative maintenance SRs to licensee controlled programs

(i.e., new Licensee Controlled Specifications (LCSs) 3.8.104 and 3.8.106).

Provide alternate testing criteria for battery charger testing.

Replace battery specific gravity monitoring with float current monitoring (at

SONGS, SR 3.8.6.1).

Relocate (to a licensee controlled program (at SONGS, new LCS 3.8.106)

based on IEEE 450 and/or the ISTS Bases) and create a program

(Battery Monitoring and Maintenance Program, new section 5.5.2.16) to

reference actions for cell voltage and electrolyte level:

(a)  Category A & B value limits for cell voltage and electrolyte level,
along with the associated compensatory actions;

(b)  Category C specific value limit for electrolyte level,

(c) The specific value limit for electrolyte temperature; and

(d)  Specific value for the minimum battery charging float voltage (at
SONGS, new LCS 3.8.104);

(e) Cell voltage, restoration, and testing of cells.

Provide specific Actions and increased Completion Times for out-of-limits

conditions for cell voltage, electrolyte level, and electrolyte temperature

(implemented in LCO 3.8.6).

Enhanced Bases are provided for each above change.

Eliminate the "once per 60 month" restriction on replacing the battery

service test with the battery modified performance discharge test

(implemented in SR 3.8.6.6).

The following is the rationale provided with TSTF-360, Rev. 1, as applicable to

SONGS 2 and 3 to justify the improvements specified in that document. These
changes are indexed to conform to implementation to TSTF-360, Rev. 1 (from

the “Description” section of TSTF-360, Rev. 1, cited above):

(1)

Current NUREG STS (reference: NUREG-1432, Rev. 3, published June
2004) limit restoration time for an inoperable battery charger to the same
time as for an inoperable battery or a completely deenergized DC
distribution subsystem. The primary role of the battery charger is in
support of maintaining OPERABILITY of its associated battery. This is
accomplished by the charger being of sufficient size to carry the normal
steady state DC loads, with sufficient additional capacity to provide some
minimal over-potential to the battery. A secondary safety significant
function can be attributed to carrying the post-accident DC load after
restoration of AC power (typically 10-15 seconds - the time required for
the Emergency Diesel Generator (EDG) to tie on). In analyzed
post-accident scenarios, there is no safety related criteria for recharging a
fully discharged battery in any specific time period.
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(2)

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

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

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

Per SR 3.0.1, when any SR is not met, the LCO is not met. This is based
on the premise that SRs represent the minimum acceptable requirements
for Operability of the required equipment. However, for SRs 3.8.4.2,-
3.8.4.3, 3.8.4.4, and 3.8.4.5, failure to meet the SR does not necessarily
mean that the equipment is not capable of performing its safety function,
and the corrective action is generally a routine or preventive maintenance
type activity. For example, the Bases for SR 3.8.4.4 identify removal of
visible corrosion and tightening of terminal connections as a preventive
maintenance SR (both of which are generally quicker than verifying
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©)

(4)

) (a)

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

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

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

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

NUREG STS (reference: NUREG-1432, Rev. 3, published June 2004)
LCO 3.8.6 on battery cell voltage and electrolyte level parameters
contains various levels (Categories) of limitations. The Category A and
B limits reflect nominal fully charged battery parameter values.
Significant margin above that required for declaration of an
OPERABLE battery is provided in these values. These Category A and
B values represent appropriate monitoring levels and appropriate
preventive maintenance levels for long term battery quality and
extended battery life. As such, they do not reflect the 10 CFR 50.36
criteria for LCOs of "the lowest functional capability or performance

17 of 39



(b)(c)

(d)

(e)

levels of equipment required for safe operation of the facility." It is
proposed that these values, and the actions associated with
restoration, be relocated to licensee-controlled programs that are
under the control of 10 CFR 50.59. These programs are to be based
on the recommendations of IEEE-450, 1995. The parameter values
will continue to be controlled at their current level, and actions will be
implemented in accordance with the plant corrective action program.
Furthermore, the battery and its preventive maintenance and
monitoring are under the regulatory requirements of the Maintenance
Rule. This relocation will continue to assure the battery is maintained
at current levels of performance, and allows the Technical
Specifications (and the licensed operators) to focus on parameter
value degradations that approach (but continue to provide some
margin to) levels that may impact battery operability.

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

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

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

The Actions related to: (1) cell voltage < 2.13 V, (2) restoration, and (3)
testing of cells that had electrolyte level below the top of the plates
are specified by a new Section 5.0 Program.

The remaining parameter limits are proposed to have more specific
actions associated with each parameter that recognizes its unique impact
on the battery and its continued operability. The proposed change
provides specific Actions and increased Completion Times for out-of-limits
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(8)

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

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

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

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

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

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

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

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

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

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

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

This makes the Condition more concordant with the STS and revises actions to
be taken when the battery charger is not OPERABLE. The revised condition
deletes “or associated control equipment or cabling” as these are included in the
definition of OPERABILITY. The Required Actions and Completion Times are
modified consistent with TSTF-360, Rev. 1 to validate battery OPERABILITY
while in this Condition. Required Action A.2 is to “Verify battery float current < 2
amps.” The threshold of < 2 amps has been verified with the manufacturer,
EnerSys Inc., as an appropriate threshold for determining OPERABILITY. A
digital multimeter of high accuracy in an average function mode will be used to
measure the steady state float charging current. The multimeter is capable of
measuring the low magnitude of DC current (less than 2 amps) and filtering the
induced AC noise from the connected inverter. A millivolt shunt located close to
the battery terminal provides the battery float charging current signal. It is
expected that the float current at a given float voltage will increase with age as
the plates open and have a greater effective surface area. Required Action A.3
is added as a ‘backstop’ to permit this Condition for not more than 7 days.

Note: San Onofre 2 and 3 converted to Revision 0 of NUREG 1432, Standard
Technical Specifications (STS), Combustion Engineering Plants, dated
September 1992, which did not include Required Action A.3. This change is
consistent with later STSs (e.g., Revision 3.0, Published June, 2004) which have
this 7-day Required Action.

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

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

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

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

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

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

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

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

7. SR 3.8.4.1 is modified per TSTF-360, Rev. 1, to provide surveillance of
“greater than or equal to the minimum established float voltage” from the current
requirement of “>129V on float charge.” Also, the frequency is restored to the
current interval of 7 days following engineering review and the recommendation of
the battery manufacturer, EnerSys Inc. The draft LCS contains the minimum
established float voltage.

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

9. Existing SR 3.8.4.6 is renumbered to SR 3.8.4.2 and

a. The NOTE, “Credit may be taken for unplanned events that satisfy this
SR.” is deleted as pragmatically unhelpful,

b. In accordance with the recommendations of TSTF-360, Rev. 1 the
required duration for this surveillance is reduced from 12 to 8 hours. This
change is appropriate since the proposed SR requires SONGS to verify
each battery charger supplies = rated amps at 2 the minimum established
float voltage for 8 hours. The current TS SR (3.8.4.6) requires this
surveillance performance test be conducted at the charger's rated output
at the float voltage for 12 hours. When at rated output, steady state
maximum temperature of all components within a charger will be reached
much sooner than the 12-hour interval. Continuous operation for two
hours after reaching the maximum steady state temperature will
demonstrate a charger's rated capability. A conservative estimate is that
a battery charger would reach a maximum steady state temperature under
rated output at a float voltage near its rated voltage in 6 hours or less.
Therefore, testing for 8 hours is sufficient for the charger temperature to
stabilize and be maintained for approximately 2 hours.

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

follows:

o The minimum specified current is changed from “300 amps” to
“rated amps”

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

minimum established float voltage”
d. Also, specified in TSTF-360, Rev. 1 for this SR is “Verify each battery
charger can recharge the battery to the fully charged state while supplying
the largest combined demands of the various continuous steady state
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loads, after a battery discharge to the bounding design basis event
discharge state.” This is not adopted for SONGS as it is not required for
anticipated SONGS testing.

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

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

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

b. The following change is made per the recommendations of IEEE 450:
¢ NOTE 1 is changed to specify “The modified performance
discharge test in SR 3.8.6.6 may be performed in lieu of SR
3.8.4.3" (the reference SR numbers are changed consistent with
this amendment request).

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

The extension of the surveillance test interval is considered permissible for the

following reasons:

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

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

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

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

For these reasons, SCE regards the extension of the test interval as justified and

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

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

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

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

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

3. SR 3.8.5.1 is modified to reflect changes previously described in 3.8.4, DC
Sources — Operating:
a. The DC sources are OPERABLE when the following SRs are satisfied:
3.8.4.1,3.8.4.2, and 3.8.4.3.
b. This SR is modified by a NOTE that the following SRs are not required to
be performed: 3.8.4.2 and 3.8.4.3.

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

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

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

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

To read:

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

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

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

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

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

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

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

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

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

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

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

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

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

9. Existing Condition B is relabeled as Condition F, and
a. Required Actions and associated Completion Times A through E not met
are added as a reason for entering this Condition, and
b. Technical parameter limits in the Condition are re-specified per the

recommendations of TSTF-360, Rev. 1:

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

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

e “OR One or more batteries with one or more battery cell parameters
not within Category C values.” is deleted consistent with deleting Table
3.8.6-1 as discussed in item 17 below.
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10. SR 3.8.6.1 :
a. Consistent with the recommendations of IEEE 450, this surveillance:
e rather than meet Table 3.8.6-1 category A limits, is re-specified to
verify <2 amps float current.
o for clarity, “each” is added to the Surveillance (as revised, this now
reads “Verify each battery float current...”).
¢ the specified frequency for this surveillance is maintained at 7 days.
b. This surveillance is modified by a NOTE that this does not need to be met
if the float voltage of SR 3.8.4.1 is not being met. That is, one is already
in a Condition in LCO 3.8.4, so further performance of this SR is not
required.

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

12. New SR 3.8.6.2 verifies pilot cell voltage >2.07 V every 31 days. Thisis in
accordance with TSTF-360, Rev. 1.

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

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

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

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

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

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

1. For clarity, the LCO is restated from: “The required Train A, Train B, Train C,

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

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

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

to read:

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

This is an editorial change.

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

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

ELECTRICAL DESIGN CHANGES

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

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

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

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

PROBABILISTIC RISK ASSESSMENT (PRA) ASSESSMENT

The SONGS 2/3 Living PRA was used to assess the risk impact of entering TS
3.8.4 for an extended period of 30 days for the configuration where two same train
DC subsystems are cross-connected with one battery supporting both buses. The
analysis was performed consistent with the guidelines of Regulatory Guides 1.174,
“An Approach For Using Probabilistic Risk Assessment In Risk-Informed Decisions
On Plant-Specific Changes To The Licensing Basis,” [Ref. 7.9]1 and 1.177, “An
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Approach For Plant-Specific, Risk-Informed Decision making: Technical
Specifications” [Ref. 7.10].

Methodology:

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

PRA Quality:

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

Conclusions:

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

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

Therefore, the flexibility of the enhanced DC system to allow cross-connection to
the other subsystem on the same train supports a TS 3.8.4 allowed outage time
extension to 30 days as measured against the risk acceptance guidelines of
References 7.9 and 7.10. '
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5.0

PRA Summary:

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

REGULATORY SAFETY ANALYSIS

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

1. The inoperable subsystem can be cross-connected within 2 hours.

2. Required battery chargers are operable.

3. Batteries are sized and tested to accommodate the combined connected
loads.

The regulatory basis for TS 3.8.4 is to assure, as required by 10CFR50, Appendix
A, General Design Criterion (GDC) 17, the DC electrical power system will provide
sufficient independence, redundancy, and testability to perform its safety
functions, assuming a single failure. This ensures the DC system is capable of
supporting systems critical to precluding or mitigating the release of fission product
radioactivity.

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

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

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

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

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

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

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

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

EVALUATION
Battery and Charger Sizing

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

The new 400A swing chargers and existing 300A chargers are adequate to
support the design bases load requirements for various operating scenarios. In all
cross-connect scenarios the required charger(s) can supply the buses’ steady
state loads and recharge the battery from a design minimum state within 24 hours.
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5.1

Protection (Breakers, Fuses, Switches)

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

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

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

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

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

2. Swing battery chargers will be installed in separate distribution rooms.

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

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

No Significant Hazards Consideration

The Commission has provided standards for determining whether a significant
hazards consideration exists as stated in 10CFR50.92(c). A proposed
amendment to an operating license for a facility involves no significant hazards
consideration if operation of the facility in accordance with a proposed amendment
would not: (1) Involve a significant increase in the probability or consequences of
an accident previously evaluated; or (2) Create the possibility of a new or different
kind of accident from any accident previously evaluated; or (3) Involve a significant
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reduction in a margin of safety. A discussion of these standards as they relate to
this amendment request follows:

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

Response: No

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

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

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

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

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

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

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

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

the possibility of new or different kind of accident from any accident
previously evaluated?

Response: No.

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

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

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

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

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

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

Response: No.
Changes in accordance with IEEE 450 and TSTF-360, Rev. 1 maintain the

same level of equipment performance stated in the UFSAR and the current
Technical Specifications.
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Swing battery chargers are added to increase the overall DC system
reliability. Administrative and mechanical controls will be in place to ensure
the design and operation of the DC systems continue to meet the UFSAR
design basis.

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

All remaining changes are editorial.

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

Summary

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

5.2 Applicable Regulatory Requirements/Criteria

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

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

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

10 CFR 50, Appendix A, General Design Criteria:

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

that provide protection from the effects of tornadoes, tornado missiles, and floods.
The new system configurations allowed by the proposed TS changes will continue
to meet the requirements of GDC 2.

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

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

Compliance with GDC 17 requires that onsite and offsite electrical power be
provided to facilitate the functioning of structures, systems, and components
important to safety. Each electric power system, assuming the other system is not
functioning, must provide sufficient capacity and capability to ensure that specified
acceptable fuel design limits and the design conditions of the reactor coolant
pressure boundary are not exceeded as a result of anticipated operational
occurrences and that the core is cooled and containment integrity and other vital
functions are maintained in the event of postulated accidents. In addition, these
onsite power supplies and onsite electrical distribution systems have sufficient
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6.0

independence, redundancy, and testability to perform their safety functions
assuming a single failure. The proposed changes to the TS do not alter the basic
alignment and operation of the existing Class 1E 4kV, 480V, and 120VAC systems
nor the 125VDC systems.

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

Compliance with GDC 50 requires that the reactor containment structure, including
access openings, penetrations, and containment heat removal systems, be
designed so that the containment structure and its internal compartments can
accommodate, without .

exceeding the design leakage rate and with sufficient margin, the calculated
pressure and temperature conditions resulting from any Loss of Coolant Accident
(LOCA). The proposed changes to the TS continue to ensure systems and
components required to support safety systems during a LOCA will be available.

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

EVALUATION CONCLUSIONS

In conclusion, based on the considerations discussed above, (1) there is
reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, (2) such activities will be
conducted in compliance with the Commission’s regulations, and (3) the issuance
of the amendment will not be inimical to the common defense and security or to
the health and safety of the public.

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

38 of 39



7.0

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 —0Operating

3.8.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and F.l Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.
F.2 Be in MODE 5. 36 hours
G. Three or more required | G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.
SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY
SR 3.8.1.1  =--mememeemee - NOTES--~----mommmmm e
1. Buses 3A04 and 3D1 are required when
unit crosstie breaker 3A0416 is used
to provide a source of AC power.
2. Buses 3A06 and 302 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)

SAN ONOFRE--UNIT 2
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DC Sources —Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources - 0Operating
LCO 3.8.4 The Train A, Train B, Train C, and Train D DC electrical
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One battery or A.l Restore DC electrical | 2 hours
associated control power subsystem to
equipment or cabling OPERABLE status.
inoperable.
B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
C. One required battery C.1 Verify battery cell 1 hour
charger or associated parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A limits.
Once per
8 .hours
thereafter
(continued)
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DC Sources —QOperating

ACTIONS (continued)

3.8.4

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

associated Completion battery inoperable.

Time of Condition C

not met.

SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is > 129 V 7 days
on float charge.
SR 3.8.4.2 Verify no visible corrosion at terminals 92 days
and connectors.
OR
Verify connection resistance is
< 150x10® ohm for inter-cell connections,
< 150x10°® ohm for inter-rack connections,
< 150x10°® ohm for inter-tier connections,
and < 150x10® ohm for terminal connections.
SR 3.8.4.3 Verify cells, cell plates, and battery 24 months
racks show no visual indication of physical
damage or abnormal deterioration.
(continued)
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DC Sources - Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

SURVEILLANCE

FREQUENCY

SR

3.8.4.4

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

24 months

SR

3.8.4.5

Verify connection resistance is
150x10°% ohm for inter-cell connections,
150x10°® ohm for inter-rack connections,
150x10-°® ohm for inter-tier connections,
nd < 150x10° ohm for terminal connections.

DA IN A

24 months

SR

3.8.4.6

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

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

24 months

SR

3.8.4.7

ay be performed in Tieu of
nce per 48 months.

A
~ 00
o 3

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

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

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

24 months

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

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.4.8 @ cmemmmmmmmee NOTES---mmmmem e
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

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

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

----- NOTE------

Only applicable
when battery

| shows
degradation: or
has reached 85%
of the expected
life

12 months
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DC Sources — Shutdown

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

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

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One battery or A.l Declare affected Immediately
associated control required feature(s)
equipment or cabling inoperable.
inoperable.
OR
A.2.1  Suspend CORE Immediately
ALTERATIONS.
- AND
A.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

w‘3>
=
o

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

concentration.

x>
=2
o

|

(continued)
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ACTIONS (continued)

DC Sources — Shutdown

3.8.5

CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.2.4 Initiate action to 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 Timits.
Once per
8 hours
thereafter
C. Reguired Action and C.1 Declare associated Immediately

associated Completion
Time of Condition B

not met.

battery inoperable.

SAN ONOFRE--UNIT 2
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DC Sources —Shutdown

SURVETLLANCE REQUIREMENTS

3.8.5

SURVETLLANCE

FREQUENCY

SR 3.8.5.1

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

- - e e e e e e e e A e e e -

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

SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6

In accordance
with applicable
SRs

SAN ONOFRE--UNIT 2 3.8-29
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Battery Cell Parameters

3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Cell Parameters
LCO 3.8.6 Battery cell parameters for the Train A, Train B, Train C,

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

APPLICABILITY: When associated DC electrical power subsystems are required

to be OPERABLE.

ACTIONS

e o m . - - e fm = - s = e S Wm m e e e - e Em e e e e e e A M e e e e G S S e e

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

x>
(W]

|

x=
[a¢]

>
)

>
W)

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

Verify battery cell
parameters meet
Table 3.8.6-1
Category C values.

Restore battery cell
parameters to
Category A and B

1 hour

24 hours

31 days

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)

SURVETLLANCE FREQUENCY

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

Once within
7 days after
battery
discharge
<110 Vv

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

PARAMETER

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

CELL

CONNECTED CELL

CONNECTED CELL

Electrolyte Level

> Minimum level
indication mark,
and < % inch
above maximum

> Minimum level
indication mark,
and < % inch
above maximum

Above top of
plates, and not

overflowing

1eve} 3ndication 1eve} indication

mark\@ mark\d

Float Voltage > 2.13 V > 2.13 V > 2.07 V
Specifi > 1.200 > 1.195 Not more than

Gravity?b)(c)

AND

Average of all
connected cells
> 1.205

0.020 below the
average of all
connected cells

AND

Average of all
connected cells
> 1.195

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

overflowing.

(b) Corrected for electrolyte temperature and level.

Level correction is

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

charge.

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

the designated pilot cell.

7 days following a battery charge.

SAN ONOFRE--UNIT 2
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Inverters — Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters—O0Operating
LCO 3.8.7 The required Train A, Train B, Train C, and Train D
inverters shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ NOTE----~-------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter |A.l Power AC vital bus 2 hours
inoperable. from its Class 1E
constant voltage
source transformer.
AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

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



Inverters —Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systéms-—Operating

LCO 3.8.9 Train A and Train B AC; Trains A, B, C, and D DC; and Trains
A, B, C, and D AC vital bus electrical power distribution
subsystems shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
One AC electrical A.l Restore AC electrical | 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE | AND
status.
16 hours from
discovery of
failure to meet
LCO
One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable. subsystem to OPERABLE
status. AND
16 hours from
discovery of
failure to meet
LCO
One or more DC C.1 Restore DC electrical | 2 hours
electrical power power distribution
- distribution subsystem subsystem to OPERABLE | AND
inoperable. status.
16 hours from
discovery of
failure to meet
LCO

SAN ONOFRE--UNIT 2
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(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 distributio
subsystems. ’
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15

Containment Leakage Rate Testing Program (Continued)

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

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

2. Consistent with standard scheduling practices for Technical
Specifications Reguired Surveillances, intervals for the
recommended surveiliance 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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Proposed Change Notice (PCN) 548, Rev. 2
Batteries Upgrade and DC Cross-tie Capability
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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.
SURVETILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.1.1  ~-emmmmmmemmeee NOTES--—------———----;--
1. Buses 2A04 and 2D1 are required when
unit crosstie breaker 2A0417 is used
to provide a source of AC power.
2. Buses 2A06 and 2D2 are required when
unit crosstie breaker 2A0619 is used
to provide a source of AC power.
Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.
(continued)
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DC Sources —Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources —Operating
LCO 3.8.4 The Train A, Train B, Train C, and Train D DC electrical
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION | REQUIRED ACTION COMPLETION TIME

- A. One battery or A.l Restore DC electrical | 2 hours

associated control power subsystem to

equipment or cabling OPERABLE status.

inoperable.

B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion

Time not met. AND
B.2 Be in MODE 5. 36 hours
C. One required battery C.1 Verify battery cell 1 -hour
charger or associated parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A 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 1D.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition C
not met.

SURVETLLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY

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

SR 3.8.4.2 Verify no visible corrosion at terminals 92 days
and connectors.

OR

Verify connection resistance is
150x10® ohm for inter-cell connections,
150x10°® ohm for inter-rack connections,
150x10°® ohm for inter-tier connections,
nd < 150x10°® ohm for terminal connections..

UOIA A A

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

(continued)
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DC Sources -Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

SURVEILLANCE

FREQUENCY

SR

3.8.4.4

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

24 months

SR

3.8.4.5

Verify connection resistance is

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

< 150x10°° ohm for inter-rack connections,

< 150x10°® ohm for inter-tier connections,
and < 150x10-® ohm for terminal connections.

24 months

SR

3.8.4.6

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

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

24 months

SR

3.8.4.7

.4.8 may be performed in lieu of
4.7 once per 48 months.

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

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

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

24 months

SAN ONOFRE--UNIT 3 ' 3.8-25
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DC Sources —0Operating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
SR 3.8.4.8  ---meommmmmmememoo NOTES==-==mmmmmmmmmmmmm

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

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

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

60 months

AND

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

12 months

SAN ONOFRE--UNIT 3 3.8-26

Amendment No. 116



DC Sources — Shutdown
3.8.5

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

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

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One battery or A.l Declare affected Immediately-
associated control required feature(s)
equipment or cabling inoperable.
inoperable.
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
Toss of required SDM
or boron
concentration.

>
=
Law)

(continued)

SAN ONOFRE--UNIT 3 3.8-27 Amendment No. +16,166




DC Sources —Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.2.4 Initiate action to Immediately
restore required DC
electrical power
subsystems to
OPERABLE status.
B. ‘One required battery B.1 Verify battery cell 1 hour
charger or associted parameters meet
control equipment or Table 3.8.6-1 AND
cabling inoperable. Category A Timits.
: Once per
8 hours
thereafter
C. Required Action and C.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition B
not met.

SAN ONOFRE--UNIT 3

3.8-28

Amendment No.

116



SURVETLLANCE REQUIREMENTS

DC Sources — Shutdown
: 3.8.5

SURVETILLANCE

FREQUENCY

SR 3.8.5.1

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

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

SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6

In accordance
with applicable
SRs

SAN ONOFRE--UNIT 3

3.8-29

Amendment No. 116



Battery Cell Parameters

3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Cell Parameters
LCO 3.8.6 Battery cell parameters for the Train A, Train B, Train C,

and Train D batteries shall be within the Category A and B
Timits of Table 3.8.6-1.

APPLICABILITY: When associated DC electrical power subsystems are required

to be OPERABLE.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

pol]
o

>
N

Pt
o

p =
w

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

Verify battery cell
parameters meet
Table 3.8.6-1
Category C values.

Restore battery cell
parameters to
Category A and B
Timits of

Table 3.8.6-1.

1 hour

24 hours

31 days

SAN ONOFRE--UNIT 3

3.8-30

(continued)
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Declare associated 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

SURVETLLANCE FREQUENCY

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

(continued)

SAN ONOFRE--UNIT 3 3.8-31 Amendment No. 116



Battery Cell Parameters

3.8.6
SURVETLLANCE 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
<110V

>
o

N

Once within
7 days after
battery
overcharge

> 150 V

SR 3.8.6.3 Verify average electrolyte temperature of
representative cells is > 60°F.

92 days

SAN ONOFRE--UNIT 3 3.8-32

Amendment No.

116



Battery Cell Parameters

PARAMETER

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

CELL

CONNECTED CELL

CONNECTED CELL

Electrolyte Level

> Minimum level
indication mark,
and < % inch
above maximum

> Minimum Jevel
indication mark,
and < % inch
above maximum

Above top of
plates, and not
overflowing

]eve} ;ndication 1eve1 gndication

mark\d mark\d

Float Voltage > 2.13 ¥ > 2.13 V >2.07V

Specifi% > 1.200 > 1.195 Not more than

Gravity(b)(c) 0.020 below the
ND average of all

Average of all
connected cells
> 1.205

connected cells
AND

Average of all
connected cells
> 1.195

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

overflowing.

(b) Corrected for electrolyte temperature and level.

Level correction is

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

charge.

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

the designated pilot cell.

7 days following a battery charge.

SAN ONOFRE--UNIT 3

3.8-33

This is acceptable only during a maximum of
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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 Train A, Train B, Train C, and Train D
inverters shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ [0 S
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. b hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

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



Inverters —Operating
3.8.7

SURVETLLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

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

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



3.8 ELECTRICAL POWER SYSTEMS

Distribution Systems —Operating

3.8.9 Distribution Systems —Operating

3.8.9

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

LCO 3.8.9
A, B, C, and D AC vital bus electrical power distribution
subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
| CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical
power distribution

subsystem inoperable.

A.l

Restore AC electrical
power distribution
subsystem to OPERABLE
status.

8 hours
AND

16 hours from
discovery of
failure to meet
LCO

B. One or more AC vital

bus inoperable.

B.1

Restore AC vital bus
subsystem to OPERABLE
status.

2 hours

AND
16 hours from
discovery of

failure to meet
LCO

C. One or more DC
electrical power

distribution subsystem

inoperable.

C.1

Restore DC electrical
power distribution
subsystem to OPERABLE
status.

2 hours

A

[ws

16 hours from
discovery of
failure to meet
LCO

SAN ONOFRE--UNIT 3

3.8-38

(continued)
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Distribution Systems - Operating

3.8.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

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

associated Completion

Time of Condition A, AND

B, or C not met.

D.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days

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

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



-

Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15

Containment Leakage Rate Testing Program (Continued)

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

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

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

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

(continued)

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




ATTACHMENT C

Proposed Change Notice (PCN) 548, Rev. 2
Batteries Upgrade and DC Cross-tie Capability
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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  —-memmmmmeee e NOTES-==-=----mmmmmmeee -

1.  Buses 3A04amd—3Bt is are—required when |
unit crosstie breaker 3A0416 is used
to provide a source of AC power.

2. Buses 3A06amt—3D2 is 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)

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



DC Sources —Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—Operating
LCO 3.8.4 The Train A ands Train By—frarmts—amt—Traim D DC electrical |
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on one train greater than or equal
inoperable. to the minimum
established float
voltage.
AND
A.2 Verify battery float Once per 12
current < 2 amps. hours
AND
( A.3 Restore required 7_days
battery charger(s) to
OPERABLE status.
B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.
(continued)

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



DC Sources —Operating
3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
Ck. One DC electrical CA.1Restore DC electrical 2 hours
- power Subsystem power Subsystem to
gSSucTated—Tomtrot
inoperable_for _
reasons other than C.2 Cross connect with same 2 hours
Condition A. train DC subsystem.**
D. DC Subsystem Buses D.1 Restore DC Subsystem Buses 30 days
cross connected.** to non-cross-connected
configuration.
EB. Required Action and | EB.1Be in MODE 3. 6 hours |
Associated
Completion Time of AND
“Condition C or D not | —
met.
EB.2 Be in MODE 5. 36 hours l
€ OmeTequiTed—battery | EVYerfy tattery ettt tour
Tharger—or parameters meet
FSSUCTatedTomtToT Fabte3-8-6=tCtategory*
X 3 it AND
Omce—peT
8tours
thereafter
B——=ReguiTed—Actiomamd | bt Dectareassuriated—battery | tmmedtatety
gssvcTated TmopeTatteT
Comptetiomr—TFme—of
€omdttomr € motmet T
feomtmoedy |
** Note:

to 1800 amp-hours.

SAN ONOFRE--UNIT 2

3.8-24

Requires a battery with a rated capacity of greater than or equal )

Amendment No. 127 |



DC Sources—O0Operating
3.8.4
SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is greater 74
than or equal to the minimum established ays
float voltage »— 129 omrftoat—haryge:
SR—3-842 Yerfy o visThte torTosTomat—termtmats §2—days
gmToTmeTtoTS T
R
¢ . - .
<—150x 0 ot for—rter=cet—comectiuTsS
< 150x 0 ot —for—ter=TackcommeTtoTSS
< 150x 10 —otmr—for—ter=tier—CcoTmeCT oS
am—<—156x 0 —ohm—for—termimat—cormeT oSS
SR—3-84-3 Yerfy cetts,tetptates;—and—tbattery S4moTrHTS
racks—stow o visuat mTat o ofphysTcat
tamage o abmoTma deteriorationT
(continued)

SAN ONOFRE--UNIT 2 3.8-25

Amendment No. 2%



DC

SURVEILLANCE REQUIREMENTS (continued)

Sources —Operating
3.8.4

SURVETLLANCE

FREQUENCY

SR8 44— Remove visthtetermmat—corrosTom,—Vvertfy

TE—to e At terTri e T CoTTeEC LT OIS aTE
| L L L] 1 L L 1 L >

Tream et tigit—amt—arecoated—with

ATt =CoTTUS O e teTrTa Tt

2Amomths

) : * =f. 1 C. . n 13 P
< 150x 0 otmrfor—mter=ceHTommec oSS

=6, : " P
< 150x10 o for—mter=rack—commec oS

=, PR ot —
< tH5Oxt0 " —otmmfor—mter=tter—omectionsS

=1, I L " . 1 e,
a”d é~150XTO UM 10T " LeETHITIIAT CUITHTECLTOTTS .

SR 3.8.4.26 ===m==—==—==——=——== NOFE—=———eeee————"

Verify each battery charger supplies
> rated 306 amps at > the minimum
established float voltage 29— for
> 812 hours.

24 monthé

SR 3.8.4.37% —---mmmmmmmmeeee - NOTES-=-mmmmmmmme e -
1. The modified performance discharge
test in SR 3.8.4786.6 may be performed
in lieu of SR 3.8.4.73—omce—peET
#8&months.

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

N

oy ~ R L s | —
TTTS JUTveETrTTTdite STdtT Ul DE

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

30 2% months

SAN ONOFRE--UNIT 2 3.8-26

(continued)
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DC Sources —Operating
3.8.4
SURVETLLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR—3 8 === ROTEST=—reeeeeee====
t—Fhis—Surverttance—~shattTot—bE
2 Creditmay be—takemr—for—umptammed
events—that—satTsy this—SR+-
Yerify battery capacity s >—86% o —the
manmufactuTrer-s—Tratimywhenr subjectet—to—< 60—momths
performance dischargetests
AND
————— RO E=—=====
oty appticatte
whem battery
stows
tegradatiomror
s TEachedt—85%
of—theexpected
Hfe
t2—momtis
SAN ONOFRE--UNIT 2 3.8-26a Amendment No. 127




DC Sources —Shutdown
3.8.5

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

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

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.l Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable. greater than or equal
to the minimum
established float
voltage.
AND
A.2 Verify battery float Once per 12
current < 2 amps. hours
AND
A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.
B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

(continued)

SAN ONOFRE--UNIT 2 3.8-27 Amendment No. 1275175




DC Sources —Shutdown
3.8.5
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

#C. One or more required AC.1 Declare affected Immediately
tattery or—assouciated required feature(s)

Tomtrotequipment-or inoperable.
tabtimg—DC_electrical

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

>

ND

AC.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

>

ND

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

=

ND

|

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

feomtmued |

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




DC Sources —Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B—OmeTequiTEtbatteTry Bt Yerfytattery ettt +tHour
tharger—or—associted parameEteTS MEet
TomtTotequipment—oT Fabte—38-6=t AND
Tabtmg—imoperabtes CategoryA—tmrtsT
OrcepeT
&tHours
ttereafter
€ —Reguired—ATtiomand €t—bectare—asSUoTTated Tmmediatety
. . . :
= g A BT opeTatte
motmetT

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




DC Sources —Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.8.5.1  —-mmmmemee o NOTE------mmmmmmmmme
The following SRs are not required to be
performed: SR 3.8.4.265 and SR 3.8.4.37%

amt—SR—3864-8.

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

following SRs are applicable: with applicable
SRs

SR 3.8.4.1, SR=384% SR 3.8.4.37
3R—3‘8‘#—2 SR3845  SR3T848.
SR=3-874-3 SR 3.8.4.26, and

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



Battery €ettParameters |

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

€—amd—Traim B batteries shall be within limits. the
Category Aot B—Fmits—of—Fabte—3-86=1+

APPLICABILITY:  When associated DC electrical power subsystems are required

to be OPERABLE.

ACTIONS

CONDITION REQUIRED ACTION

COMPLETION TIME

t+toor

SAN ONOFRE--UNIT 2 3.8-30

(continued)

Amendment No. 127 |



Battery €ett—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two batteries A.1l Perform SR 3.8.4.1. 2 hours
on one train with one
or more battery cells | AND
with float voltage
<2.07 V. A.2 Perform SR 3.8.6.1. 2 hours
AND
A.3 Restore affected cell 24 hours
voltage > 2.07 V.
B. 0One or two batteries B.1 Perform SR 3.8.4.1 2_hours
on one train with
float current > 2 AND
amps.
B.2 Restore battery float 12 hours
current to < 2 amps.
(continued)

SAN ONOFRE--UNIT 2 3.8-30a Amendment No. 127 |



Battery €ett—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. One or two batterjes | ===--------- NOTES-----—-———---
on one train with one 1. Required Actions C.1
or more cells with and C.2 are only
electrolyte lTevel applicable if
Tess than minimum electrolyte Tevel was
established design below the top of the
Timits. plates.
2. Required Action C.2
shall be completed if
electrolyte Tevel was
below the top of the
plates.
C.1 Restore electrolyte 8 hours
level to above the top
of the plates.
AND
C.2 Verify no evidence of 12 hours
leakage.
AND
C.3 Restore electrolyte 31 days
level to greater than
or equal to minimum
established design
1imits.
D. One or two batteries D.1 Restore battery pilot 12 hours
on one train with cell temperature to
pilot cell electrolyte greater than or equal
temperature less than to minimum established
minimum established design limits.
design limits.
E. One or more batteries |E.l1 Restore battery 2 hours
in redundant trains Darameters_for .
with battery batteries in one train
parameters not within to within limits.
limits.
(continued)

SAN ONOFRE--UNIT 2

3.8-30b

Amendment No. 127 |



ACTIONS (Continued)

Battery €etH—Parameters |
3.8.6

CONDITION REQUIRED ACTION COMPLETION TIME
FB. Required Action and 8.1 Declare associated Immediately i
associated Completion battery inoperable.

Time of Condition A,
B, C, D, or E not met.

OR

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

> 2 amps. with—average
Ttectrotyte
temperature of—the
TEPTESEmtative Certs
<60-=FT

WitiromeormoTE
batteryTett
parameters ot Wit
€ategory € vatuess

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.8.6.1  =—=--cmcea--- NOTE--------~ccceee -
Not required to be met when battery
terminal voltage is less than the
minimum established float voltage of
SR 3.8.4.1.
(continued) |

SAN ONOFRE--UNIT 2 3.8-31

Amendment No. 127 |



Battery €eH—Parameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
Verify each battery float current is 7 days
< 2 amps. TeEttparameters meet
Tabte 386t Category A—Tmits-
SR8 62— VYerify battery tett—parametersmeet 2—days
Fabte 3-8 6=tCtategory B—THimits—
AND
5 -
Fdays after
b?tte'ﬁ
tistharge
=t
AND
5 L
Fdays—after
tattery
overcharge
>—156—+
SR 3.8.6.2 Verify each battery pilot cell voltage is 31 days
> 2.07 V.
SR 3.8.6.3 Verify each battery connected cell 31 days
electrolyte level is greater than or equal
to minimum established design limits.
SR 3.8.6.43 Verify each battery pilot cell average 31792 days
etectrotyte temperature is greater than or
equal to minimum established design limits.
: - — gy
SR 3.8.6.5 Verify each battery connected cell voltage 92 days
is > 2.07 V.
(continued)

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



Battery €ettParameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.6.6 Verify battery capacity is > 80% of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND

performance discharge test.

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

rating
AND

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

of the
manufacturer's

rating

SAN ONOFRE--UNIT 2 3.8-32a

Amendment No. 127




Battery €ett—Parameters |

3.8.6
T 11 N o8 o~ o4y PP
fabte 387 6=tpaget o1
Brttery-Survettance Requirements
CATEGORY AT CATEGORY €~
CATEGORY—B~
BARAMETER tIEFSTFORTEACH MEFS—FOR—FAEH ACCOWABTEYALUE
€Ett CONRECTER—CELE

d in L) 1 L kaY . 1 .
allu o FHUN altd FELLLL*L UVE'IIUW g

marktar mark T
Froat—YotHtage —p —3y 07—t
%a—rhrﬁm—rrtyfw —260 —t-195 Not—moTe—ttram
6026 tetow—tie

L AN Y > I i i n n L : >
tartt—s—<creptabte—for—the—etectrotytetevet—to—temporarty —mcrease—above
) 9 . : MR : ) s
the—speci et maximommdur g equa T Z Ty tharyes provided Tt ot

AT WY I I Vel | 4 1 I 4 5 Il | 2 I | P : e
(i Corrected—for—etectrotytetemperature amd—tevet—tevet—correctiom s ot

Ll L . .
TEQUTET; owWEVET; Wien battery Thargimy s <2 —amps—wherm o toat ciarges

(PSPE.C' i gﬂ'a“ty ikl BTt Ty b.E.SUbSIt't”tEd W'tF' tre Stabf 'I'ZEd battery

. L 1 L. Y 1 Tl . PR T 1 . . ~ o
destymated—pTiot e this s acceptabteomty durmg e max tmum o7 days

fottowrmg—abattery charge-
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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 FratmA;—TraimS;
Frartmt;—amdt—TraimD inverters shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ o) S
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter |[A.1 Power AC vital bus from 2 hours
inoperable. its Class 1E constant
voltage source
transformer.
AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

SAN ONOFRE--UNIT 2 3.8-34 Amendment No. 27



Inverters —0Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVETILLANCE FREQUENCY

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

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



3.8 ELECTRICAL POWER SYSTEMS

Distribution Systems —Operating

3.8.9 Distribution Systems —Operating

3.8.9

LCO 3.8.9 Train A and Train B AC,7 Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus Frarms—A; Bt D
BEs—amd—Fraims A Bt B AC—~vitatbus electrical power
distribution subsystems shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND
status.
16 hours from
discovery of
failure to meet
LCO
B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable. subsystem to OPERABLE
status. AND
16 hours from
discovery of
failure to meet
LCO
C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND

inoperable.

status.

16 hours from
discovery of
failure to meet
LCO

SAN ONOFRE--UNIT 2

3.8-38

(continued)

Amendment No. 127 |



Distribution

ACTIONS (continued)

Systems —Operating
3.8.9

CONDITION REQUIRED ACTION COMPLETION TIME

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

associated Completion

Time of Condition A, AND

B, or L not met.

D.2 Be in MODE 5. 36 hours
SURVETLLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days

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

SAN ONOFRE--UNIT 2 3.8-39
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

5.5.2.16

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

1.

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

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

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

Battery Monitoring and Maintenance Program

This Program provides for restoration and maintenance, based on the

recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice

for Maintenance, Testing, and Replacement of Vented lLead-Acid

Batteries For Stationary Applications,”" of the following:

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

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

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

discovered with electrolyte level below the top of the plates.

SAN ONOFRE--UNIT 2 5.0-20b Amendment No. 4%
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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
SURVETLLANCE FREQUENCY
SR 3.8.1.1  —-memmmmeee e NOTES---------mmcee oo

1. Buses 2A04 amdt—2Bt—arEis required when
unit crosstie breaker 2A0417 is used
to provide a source of AC power.

2. Buses 2A00 amd—2B2—=areis required when
unit crosstie breaker 2A0619 is used
to provide a source of AC power.

Verify correct breaker alignment and power 7 days

availability for each required offsite

circuit.

SAN ONOFRE--UNIT 3

3.8-4

(continued)

Amendment No. 6149



DC Sources —O0Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—0Operating
LCO 3.8.4 The Train A_andy Train By—Frarmt;—anmd—FraimD DC electrical |
power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on _one train greater than or equal
inoperable. to the minimum
established float
voltage.
AND
A.2 Verify battery float Once per 12
current < 2 amps. hours
AND
A.3 Restore required 7 _days
battery charger(s) to
OPERABLE status.
B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.
(continued) |
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DC Sources —Operating
3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
CA. One DC electrical CA.1Restore DC electrical 2 hours
power subsystem power subsystem to
batteryor OPERABLE status.
FSSUCTTatedTomtTrot
. . R
inoperable_for
reasons other than C.2 Cross connect with same 2_hours
Condition A. train DC subsystem.**
D. DC Subsystem Buses D.1 Restore DC Subsystem Buses | 30 days
cross connected.** to non-cross-connected
configuration.
EB. Required Action and | EB-1Be in MODE 3. 6 hours |
Associated
Completion Time of AND
Condition C or D not
met. ,
EB.2 Be in MODE 5. 36 hours l
T OmeTequired—battery | t T Yertfy batterycett ttour
tharger—or parametersmeet—Tabte
eum e T—Cattg D
Orceper—8
toors
thereafter
B ReguiTed—ACtiOT ant btPectareassoTTatedbattery | Tmmediatety
gSSUCTated Troperatter
tomptretiom—time—of
Comtitiom € otmetT
** Note: Requires a battery with a rated capacity of greater than or equal

to 1800 amp-hours.

SAN ONOFRE--UNIT 3
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. DC Sources —Operating
3.8.4

SURVETLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is greater 7 d
than or equal to the minimum established ays-

float voltage >—1?29—Vomftoat—<harger

=0, PR 1.1 P
<ttt o for—mter=cetTtommec oSS

=6, el CRN e
<150t ot for—mter=rack—commec oSS

=f Ved e FE s
<1500 o for—mter=tier—commections;

=5. L fud . . 1 —_
a”d < 150X16 utmm 1O teriltimal CUNNECT TUITS .,

S{ 3-8-!03 UEII'F CEllS’ Tt l plates, a”d battE|9 ra: OTTtiTs
racks show o visuat—mhcatiomr o fphysicat

(continued)
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DC

SURVEILLANCE REQUIREMENTS (continued)

Sources —Operating
3.8.4

SURVETLLANCE

FREQUENCY

wh
i)
(& ]
ob
i 8
4

Remove—visTotetermmat—corrosTom,—verify
e toTettamdt—termma T TommeT oS —a e
o | 1 £ Al L L L L L Ll
Creamamdt—tigit—amt—are coatedt—with

ATt =CoTTOS UM aterTa T

2ATmoTths

p
p
“wp
op
-
(@ ]

Yer ity L(:)FIIIIC‘LLirUH l‘l:'blibi.dllt;g TS .

< 150x0ohmftor—mter=ceH—Tommectiomss
<150t —ohm—for—rter=rack—commec oSS
<~ 150x0  —ohm—for—mter=tTer—commectios

=1. 1 £ N 3 L1 —
a”d f-iSOXiO UTINT TOUT TETIHTITa T CUTIMEC L TUTTS .

SR 3.8.4.26

MATL

Verify each battery charger supplies
> _rated 360—amps at > the minimum
established float voltage—t?9—% for
> 812 hours.

24 months

SR 3.8.4.3%

1. The modified performance discharge
test in SR 3.8.4786.6 may be performed
in lieu of SR 3.8.4.73—onmcepeT
8momths.

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

—Thrs—Surverttamce—shattTot—te
performed—m MObEt5253or 4~

I Creditmaybetakemfor—umptammed

evemts—that—satisfy this—SRT

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

30 24 months

SAN ONOFRE--UNIT 3 3.8-26

(continued)

Amendment No. 16




DC

Sources —Qperating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY
SR—3 848" NOTES——e=
t— s Survertitamce—sta ot
& Credtmay e takemr—for—umptammed
evemts that—satisfy—this—SRT
Yeritfybattery capacity T5—>—80%ofthe
3 . - I

performance discharge testT
At
----- NOFE=———=
Oty apptitabte
whembattery
strows
degradatiomor
uf—the—expected
e
2-morrths

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

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown
LCO 3.8.5 The DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems —Shutdown."
APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.l Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable. greater than or equal
to the minimum
established float
voltage.
AND
A.2 Verify battery float Once per 12
current < 2 amps. hours
AND
A.3 Restore required 7_days
battery charger(s) to
OPERABLE status.
B. Reguired Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

(continued)
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ACTIONS {continued)

DC Sources —Shutdown
3.8.5

CONDITION

REQUIRED ACTION

COMPLETION TIME

AC. One or more required

tatteryor-—associated
TomtToteguTpmentoT
tabtmg—DC _electrical

power subsystem(s)
inoperable_for reasons

other than Condition
A.

2.1

=
=
L)

I
o

=
o

AC.2.4

Declare affected
required feature(s)
inoperable.

Suspend CORE
ALTERATIONS.

Suspend movement of
irradiated fuel
assemblies.

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

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

Immediately

Immediately

Immediately

Immediately

Immediately

SAN ONOFRE--UNIT 3

3.8-28

+romtioed ‘
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DC Sources —Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
charger—or—associted parameters meet
Tomtrotequipment—oT Fabte—3-8-6=t ARD
Tab gy moperattes tategory A tsT
OnceTpET
§tours
thereafter
E—RequiTet—ATtiomant €t Pectare—associated Tmmediatety
gssucTatet—tomptetion battery—TroperatteT
Fme—of—tomtitiom B
motmetT

SAN ONOFRE--UNIT 3 3.8-29 Amendment No. Tit6 |



DC Sources —Shutdown
3.8.5

SURVETLLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

SR 3.8.5.1  —-mmmmmmmmme - NOTE--------mmmmmmmeeem
The following SRs are not required to be
performed: SR 3.8.4.265 and SR 3.8.4.37% ‘

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

SR 3.8.4.1, SR3844—SR 3.8.4.37

SR3 84— SR 3845 —SR38+48+

SR=3843 SR 3.8.4.26, and

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



3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery €ett—Parameters

LCO 3.8.6

Battery €ettrParameters |

3.8.6

Battery tett—parameters for the Train A_andy Train By—Fraim

€—amd—TTram D batteries shall be within limits.the
Category A —amd—B—tHmits—of—Tfabte 386t

APPLICABILITY:

to be OPERABLE.

ACTIONS

When associated DC electrical power subsystems are required

CONDITION REQUIRED ACTION COMPLETION TIME
A—OmeormoTre batteries At —erify priot—etis ttour
withomeoTrmoTe
tattery ettt foat—Vvottagemeet
parametersTotwTti Tavte—3-8-6=ttategory €
HmrtsT vatuess
AND
A2 Yertfy btattery ettt 24—tours
PaTameEteTs Weet
Fabte 386t Ctategory ¢
VVH+UEST
AND
A 3—Restorebattery ettt 3It—days
pauaEeggls to Eategoly R
Tabrte 37861~
(continued)
SAN ONOFRE--UNIT 3 3.8-30 Amendment No. 116 |



Battery €eti—Parameters |

3.8.6
ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two batteries A.l Perform SR 3.8.4.1. 2 hours
on one train with one
or more battery cells | AND
with float voltage
<2.07 V. A.2 Perform SR 3.8.6.1 2 hours
AND
A.3 Restore affected cell 24 hours
voltage >2.07 V.
B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on one train with
float current AND
> 2 _amps.
B.2 Restore battery float 12 hours
current to < 72 amps.
{continued)
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ACTIONS

(Continued)

Battery €et—Parameters |

3.8.6

CONDITION

REQUIRED ACTION

COMPLETION TIME

One or two batteries

batteries in
redundant trains
with battery
parameters not
within Timits.

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

parameters for

batteries in one train

to within 1imits.

SAN ONOFRE--UNIT 3
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(continued)
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Battery €ettParameters |
3.8.6

ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

One or two moTE
batteries on one train
with one or more
battery cells with
float voltage < 2.07 V
and float current

> 2 _amps. wittraverage
stectrotyte
tempeTatureoftie
TEPTESENtative Terts
—60°F+

SURVETLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

(continued)
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Battery €ett—Parameters |

3.8.6
SURVETLLANCE REQUIREMENTS (continued)
SURVETILLANCE FREQUENCY
Verify each battery float current is
< 2 amps. Tertparameters meet 7 days
Fabte 3-8 6=tCategory A Hmmits—
SR—3862 Yerfy battery cett paTamEteTs meEt gdays
' AND
5 s
Fdays—after
bﬁtte'y
tisTtharge
A wyvan
aisj
6 s
Fdays—after
battery
overctharge
56—+
SR 3.8.6.°2 Verify each battery pilot cell voltage is 31 days
>2.07 V.
SR 3.8.6.3 Verify each battery connected cell 31 days
electrolyte level is greater than or equal
to minimum established design Timits.
SR 3.8.6.34 Verify each battery pilot cellaveraye 3192 days
vtectrotyte temperature is greater than or
equal to minimum established design
limits.ofTepresentative tetts—Ts—60=F.
SR 3.8.6.5 Verify each battery connected cell voltage 92 days
is »2.07 V.
(continued)
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Battery tettParameters |

3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.6.6 Verify battery capacity is >80% of the 60 months
manufacturer's rating when subjected to a
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
ND

24 months when
the battery has
reached 85% of
the expected

1ife with
capacity >100%
of the
manufacturer's
rating

SAN ONOFRE--UNIT 3 | 3.8-32a Amendment No. tt6 |



Battery ettParameters |

3.8.6
e OO s | o WY W <R | L El ol W ¥
Fabte—3-8- 6=t <page—tof1r
Battery SurvetrttanceRequiTemerts
.
€ttt CONRECTED—CEtt
M teved .

Erectrotytetevet S . . L.Il,q EVE AGVE—Up U
TmTatTommarky | Tcattomrmarks | prates; amdTot
am—<—Y—Tch amd—<—l4—mch overfiowimg

Ftoat VUltagE =2 T3 >—2 15 =267

Spetffft—ﬁTHvﬁty(b) >—17206 >=1195 Not—more—ttamn

<) 0 020betow—the

ARD average Ut —atT
TonmeTtetTE TS AND

L AY Td A i 11 L. i n i 4 u | L ha | 1 I i L | - L

ta—ftt—Tsatceptabte—for—theetectrotytetevet—to—temporarity—mcrease above

the—speciedmaximum dur g equa Tz iy charges provided—Tt s ot

Mot TEqUITES; ToweveT,;—whem battery Thargimg—s <2 —amps whemomftoat

1 Loud L > flia | I & L L L - - bl 4 L Vod L L

pattery chargimgor—Toat—corrent—fordetermimimy—the s tateof—<harge ot

thedestgmated—Tpiriot—cett—This s acceptabteorty durmg—amax oo f
Mg battery Ttharge:
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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 Fraim A, Traim 85
Framt—amd—FramD—inverters shall be OPERABLE.
APPLICABILITY:  MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
mmm— e N R
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter | A.1 Power AC vital bus from 2 hours
inoperable. its Class 1E constant
voltage source
transformer.
AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

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



Inverters —0Operating
3.8.7

SURVETLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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



Distribution Systems —Operating

3.8.9
3.8 ELECTRICAL POWER SYSTEMS
3.8.9 Distribution Systems —Operating
LCO 3.8.9 Train A and Train B AC,7 Subsystems A, B, €, and D DC, and

Channels A, B, C, and D AC vital bus Frams—AT———"—Ct—amtD
BEy—amd—TFrarms A B e D—AC—~vtatbus electrical power

distribution subsystems shall be OPERABLE.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One AC electrical A.1 Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND
status.
16 hours from
discovery of
failure to meet
LCO
B. One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable. subsystem to OPERABLE
status. AND
16 hours from
discovery of
failure to meet
LCO
C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable. status.
16 hours from
discovery of
failure to meet
LCO

(continued)
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ACTIONS (continued)

Distribution

Systems —Operating
3.8.9

CONDITION REQUIRED ACTION COMPLETION TIME

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

associated Completion

Time of Condition A, AND

B, or € not met.

D.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY
SR 3.8.9.1 Verify correct breaker alignments and 7 days

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

subsystems.

SAN ONOFRE--UNIT 3
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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 Impltementing Performance-Based Option Of
10CFR 50, Appendix J," as endorsed by Regulatory Guide 1.163.
Specifically, NEI 94-01 has these provisions for test freguencies
extension:

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

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

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

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

5.5.2.16 Battery Monitoring and Maintenance Program

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

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

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

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

SAN ONOFRE--UNIT 3 5.0-20b Amendment No. 135 |
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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  —-mmmmmmmmeeeeee o NOTES--------mmmmmemmm -
1. Bus 3A04 is required when unit |
crosstie breaker 3A0416 is used to
provide a source of AC power.
2. Bus 3A06 is required when unit ]
crosstie breaker 3A0603 is used to
provide a source of AC power.
Verify correct breaker alignment and power 7 days
availability for each required offsite
circuit.
(continued)
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DC Sources—Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—Operating
LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall |
be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION - REQUIRED ACTION COMPLETION TIME
A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
on one train greater than or equal
inoperable. to the minimum
established float
voltage.
AND
A.2 Verify battery float Once per 12
current < 2 amps. hours
AND
A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.
B. Required Action and B.1 Declare associated Immediately
associated battery inoperable.
Completion Time of
Condition A not met.

(continued)
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DC Sources —Operating

to 1800 amp-hours.

3.8.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

C. One DC electrical C.1 Restore DC electrical 2 hours

power subsystem power subsystem to -

inoperable for OPERABLE status.

reasons other than ,

Condition A. OR

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

D. DC Subsystem Buses D.1 Restore DC Subsystem Buses 30 days

cross connected.** to non-cross-connected

configuration.

E. Required Action and | E.1 Be in MODE 3. 6 hours |

Associated

Completion Time of ND

Condition C or D not | —

met .

E.2 Be in MODE 5. 36 hours |

** Note:  Requires a battery with a rated capacity of greater than or equal '

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



DC Sources —0Operating

SURVEILLANCE REQUIREMENTS

3.8.4

SURVEILLANCE

FREQUENCY

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

7 days

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

24 months

SR 3.8.4.3  ---mcemmmmeeeee- NOTES------cmmmcmce -
1. The modified performance discharge
test in SR 3.8.6.6 may be performed in
Tieu of SR 3.8.4.3.

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

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

30 months

SAN ONOFRE--UNIT 2 3.8-25

Amendment No.




DC Sources—0Operating
3.8.4

This page intentionally deleted.

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



DC Sources—Shutdown
3.8.5

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

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

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

ACTIONS
CONDITION | REQUIRED ACTION COMPLETION TIME
A. One or two required A.1 Restore battery 2 hours
battery charger(s) terminal voltage to
inoperable. greater than or equal
to the minimum
established float
voltage.
AND
A.2 Verify battery float Once per 12
current £ 2 amps. hours
AND
A.3 Restore required 7 days
battery charger(s) to
OPERABLE status.
B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A ‘
not met.

(continued)
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DC Sources—Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. One or more required C.1 Declare affected Immediately

DC electrical power required feature(s)
subsystem(s) inoperable.
inoperable for reasons :
other than OR
Condition A.

C.2.1  Suspend CORE Immediately

ALTERATIONS.
AND
C.2.2 Suspend movement of immediate]y

irradiated fuel
assembiies.

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

ACTIONS (continued)
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

following SRs are applicable: with applicable
SRs

SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3

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



Battery Parameters |
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Parameters l

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

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

ACTIONS

v -~ 0 - - —— i - - - A . - s v v - - - am - =

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 Perfqrm SR 3.8.6.1. 2 hours
AND |
A.3 Restore affected cell 24 hours

voltage = 2.07 V.

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

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

(continued)
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ACTIONS

(Continued)

Battery Parameters |
3.8.6

CONDITION

REQUIRED ACTION

COMPLETION TIME

One or two batteries
on one train with one
or more cells with
electrolyte level
lTess than minimum
established design
Timits.

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

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

.plates.

Restore electrolyte
level to above the top
of the plates.

Verify no evidence of
leakage.

Restore electrolyte
level to greater than
or equal to minimum
established design
1imits.

8 hours

12 hours

31 days

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

D.1

Restore battery pilot
cell temperature to
greater than or equal
to minimum established
design limits.

12 hours

One or more batteries
in redundant trains
with battery
parameters not within
Timits.

E.1

Restore battery
parameters for
batteries in one train
to within limits.

2 hour§

SAN ONOFRE--UNIT 2

3.8-31

(continued)
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Battery Parameters |
3.8.6

ACTIONS (Continued)
CONDITION f REQUIRED ACTION COMPLETION TIME

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

OR

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

< 2.07 V and float
current > 2 amps.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is < 2 7 days
amps.

(continued)
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SURVETLLANCE REQUIREMENTS

(continued)

Battery Parameters |
3.8.6.

SURVEILLANCE

FREQUENCY

SR

3.8.6.2

Verify each battery pilot cell voltage is
>2.07 V.

1 31 days

SR

3.8.6.3

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

31 days

SR

3.8.6.4

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

31 days

SR

3.8.6.5

Verify each battery connected cell voltage
is > 2.07 V.

92 days

SR

3.8.6.6

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

| reached 85% of the

1 the manufacturer's

60 months
AND

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

AND

24 months when the
battery has

expected life with
capacity = 100% of

rating

SAN ONOFRE--UNIT 2
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Inverters—-Operat1ng

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters—Operating
LCO 3.8.7 The required Channel A, B, C, and D AC inverters shall be
OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
------------ NOTE----~--=~---
Enter applicable Conditions
and Required Actions of
LCO 3.8.9 with one AC vital
bus de-energized.
A. One required inverter | A.l1 Power AC vital bus from 2 hours
inoperable. its Class 1E constant
: voltage source
transformer.
AND
A.2 Restore inverter to 24 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours

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



Inverters —Operating
3.8.7

SURVETLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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



Distribution Systems —Operating

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

(continued)
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ACTIONS (continued)

Distribution

Systems —Operating
3.8.9

CONDITION REQUIRED ACTION COMPLETION TIME

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

associated Completion

Time of Condition A, AND

B, or C not met.

D.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVETLLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days

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

subsystems.

SAN ONOFRE--UNIT 2

3.8-39

Amendment No. 127



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15

5.5.2.16

Containment Leakage Rate Testing Program (Continued)

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

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

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

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

Battery Monitoring and Maintenance Program

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

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

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

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

SAN ONOFRE--UNIT 2 5.0-20b Amendment No.
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AC Sources—Operating

ACTIONS (continued)

3.8.1

CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D, or E not met.
F.2 Be in MODE 5. 36 hours
G. Three or more required | G.1 Enter LCO 3.0.3. Immediately
AC sources inoperable.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY::
SR 3.8.1.1  ~-memmmmmeee - NOTES-----------ommeeo-
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—0Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—0Operating
LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall |
be OPERABLE. ~
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

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

established float
voltage.

AND

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

AND

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

B. Required Action and B.1 Declare associated Immediately
associated battery inoperable. :
Completion Time of .

Condition A not met.

(continued)
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DC Sources—0Operating

3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

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

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

configuration.

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

** Note: Requires a battery with a rated capacity of greater than or equal

to 1800 amp-hours.

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




DC

SURVETLLANCE REQUIREMENTS

Sources —0Qperating
3.8.4

SURVETLLANCE

FREQUENCY

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

7 days

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

24 months

SR 3.8.4.3  —---mmmmmmmeee NOTES------------om -
1. The modified performance discharge
test in SR 3.8.6.6 may be performed in
Tieu of SR 3.8.4.3.

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

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

30 months

SAN ONOFRE--UNIT 3 3.8-25

Amendment No.




DC Sources —O0perating
3.8.4

This page intentionally deleted.
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DC Sources—Shutdown

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown
LCO 3.8.5 The DC electrical power subsystem shall be OPERABLE to
support the DC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems —Shutdown."
APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.
ACTIONS
CONDITION _ REQUIRED ACTION COMPLETION TIME
A. One or two required A.l Restore battery 2 hours
battery charger(s) terminal voltage to -
inoperable. greater than or equal
to the minimum
established float
voltage.
AND
A.2  Verify battery float Once per 12
current £ 2 amps. hours
AND
A.3 Restore required .
battery charger(s) to 7 days
OPERABLE status.
B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.
(continued)
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DC Sources—Shutdown

3.8.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. One or more required C.1 Declare affected Immediately
DC electrical power required feature(s)
subsystem(s) inoperable.
inoperable for reasons
other than {1 OR
Condition A. ‘
C.2.1  Suspend CORE Immediately
: ALTERATIONS.
AND
1c.2.2 Suspend movement of Immediately

irradiated fuel
assemblies.

w|3>
=
o

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

concentration.

[gp]

NS

= =
S

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

SURVETLLANCE FREQUENCY

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

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

SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3

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



3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Parameters

LCO 3.8.6

shall be within Timits.

APPLICABILITY:
to be OPERAB

ACTIONS

LE.

Battery Parameters |
3.8.6

Battery parameters for the Train A and Train B batteries

When associated DC electrical power subsystems are required

o L g i g S g L . e e e i i

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
g1§h0;]3?t voltage A.2 Perform SR 3.8.6.1 | 2 hours
AND
A.3 Restore affected cell 24 hours
voltage > 2.07 V.
B. One or two batteries B.1 Perform SR 3.8.4.1 2 hours
on one train with
float current AND
> 2 amps.
B.2 Restore battery float 12 hours
current to < 2 amps.
(continued)
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ACTIONS

(Continued)

Battery Parameters |
3.8.6

CONDITION

REQUIRED ACTION

COMPLETION TIME

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

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

Required Action C.2
shall be com?1eted if
electrolyte level was
below the top of the
plates.

Restore electrolyte
level to above the top
of the plates.

Verify no evidence of
leakage. :

Restore electrolyte
Tevel to greater than
or equal to minimum
established design
limits.

8 hours

12 hours

31 days

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

D.1

Restore battery pilot
cell temperature to
greater than or equal
to minimum established
design limits.

12 hours

One or more batteries
in redundant trains
with battery
parameters not within
Timits.

E.1

Restore battery
parameters for
batteries in one train
to within limits.

2 hours

SAN ONOFRE--UNIT 3
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Battery Parameters |
3.8.6

ACTIONS (Continued)
CONDITION REQUIRED ACTION COMPLETION TIME

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

0R

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

< 2.07 V and float
current > 2 amps.

SURVEILLANCE REQUIREMENTS

SURVETLLANCE FREQUENCY

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

Verify each battery float current is 7 days
< 2 amps.

(continued)
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SURVETLLANCE REQUIREMENTS

(continued)

Battery Parameters |
3.8.6

SURVETLLANCE

FREQUENCY

SR

3.8.6.2

Verify each battery pilot cell voltage is
>2.07 V.

31 days

SR

3.8.6.3

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

31 days

SR

3.8.6.4

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

31 days

SR

3.8.6.5

Verify each battery connected cell voltage
is > 2.07 V.

92 days

SR

3.8.6.6

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

60 months

he
o

N

|

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

AND

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

SAN ONOFRE--UNIT 3
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Inverters —0Operating

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

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



Inverters —Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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



Distribution Systems —Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems—Operating

LCO 3.8.9 Train A and Train B AC, Subsystems A, B, C, and D DC, and
Channels A, B, C, and D AC vital bus electrical power
distribution systems shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
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
One or more AC vital B.1 Restore AC vital bus 2 hours
bus inoperable. subsystem to OPERABLE
status. AND
16 hours from
discovery of
failure to meet
LCO
One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution
distribution subsystem subsystem to OPERABLE AND
inoperable. ' status.

. 16 hours from
discovery of
failure to meet
LCO

SAN ONOFRE--UNIT 3
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Distribution Systems —Operating

3.8.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

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

associated Completion

Time of Condition A, AND

B, or C not met.

D.2 Be in MODE 5. 36 hours
SURVETLLANCE REQUIREMENTS
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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5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program (Continued)

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

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

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

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

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

5.5.2.16 Battery Monitoring and Maintenance Program
This Program provides for restoration and maintenance, based on the
recommendations of IEEE Standard 450-2002, "IEEE Recommended Practice
for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries For Stationary Applications," of the following:
a. Actions to restore battery cells with float voltage < 2.13 V, and

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

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

SAN ONOFRE--UNIT 3 5.0-20b Amendment No.
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DC Sources —OQperating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources —Operating
BASES
BACKGROUND The station DC electrical power syste oviges the AC

er. Ithalso provides
both motive and control power to se]ected safeﬁ%ﬁ elated
equipment and preferred AC v1taw§% r (via 1 rtepgﬁ.

independence, redundancy ﬁ% testability to perfog
safety functions, assumi e failure. The DC
e’ ‘ to .the recommendations

The 125 VDC electrical power syste
independent and redundant safety &
electrical ewer%systems (Train A a .
consists WO subsystems each cog§%1n1ng one 125 VDC
battery,& he rggu1re£“b

ion, the 125 VDC load is powered from
charger with the batteries floating on
“loss of normal power to the required
C load is automatically powered from

Th? Train A and Train B DC electrical power systems provide
con%ro] power for their associated Class 1E AC power load
group@%%ﬁﬁ% kV switchgear, and 480 V load centers. The DC
power subsystems also provide DC electrical power
o other loads including inverters which in turn power the

C vital buses.

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

BASES (continued)

BACKGROUND Train A DC systems are capable of providing DC power to both
(continued) Channel A and Channel C loads when DC subsystems A and C are
manually cross-connected. This allows bot 2

remain operable during battery replacemen

maintenance of any one DC battery or baft

manually cross-connected. This
remain operable during batter

. Swing
Train Charger Charger
B0OO1
A B021
B0O3
B002
B B02Z
B0O4

be pafalleled for a short duration.
during that duration could exceed the
fathe protective devices. This is an
ing transfer of power sources and is

ed to be apfacceptable minimal risk. Once the
@ﬂciﬁgnmeﬁ% is complete, only one battery is aligned
oss-connected buses D1 and D3 or D2 and DA4.

XKC power distribution system is described in more detail
§es for LCO 3.8.9, "Distribution Systems —
g," and for LCO 3.8.10, "Distribution Systems -

Fach 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution buses. Each
 subsystem is Tocated in an area separated physically and
electrically from the other subsystems to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing of equipment
between redundant Class 1E Subsystems, such as batteries,
battery chargers, or distribution panels. Subsystems A and
C or B and D share a battery and battery charger(s) when
cross-tied.
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B 3.8.4

BASES (continued)

BACKGROUND Each battery has adequate storage capacity to meet the duty
(continued) cycle(s) discussed in the UFSAR, Chapter 8 (Ref. 6). The
battery is designed with additional capacityg éxe that
required by the design duty cycle to allowéfor temperature
variations and other factors.

atteey voltage of
battery (i.e., cell

Vpc)). .The open circuit
11y charged cell

voltage of 2.065 volts per cell
voltage is the voltage maintaineds

when there Agpcharging or discha g. Once fully
charged %gth 1 rcuit vo]tage > 2.065 Vpc, the
battery ¢e i : %%ts capac1ty for 30 days without

tur€r's instructions. All cells

af: A ft on open circuit, but cells
uit for/some period of time (> 30 days,

urer's instruction for the maximum

any long-term performance

Tong-term performance however, is

ned by i@ing a float voltage of 2.20 to 2.28 Vpc.

Thisfrovidesuadeguate over-potential, which 1imits the

A&gﬁt1on of Tead sulfate and self- d1scharge The nominal

f&oat voltage of 2.267 Vpc corresponds to a total float

,age of 131.5 V for a 58-cell battery.

Each T@f; A and Train B DC electrical power subsystem

batteﬁwycharger has ample power output capacity for the

teady state operation of connected Toads required during

ormal operation, while at the same time maintaining its

/battery bank fully charged. Each battery charger also has

" sufficient excess capacity to restore the battery from the

design minimum charge to its fully charged state within 24

hours while supplying normal steady state loads discussed in

the UFSAR, Chapter 8 (Ref. 6).

further char91 ;
begin to self-di
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B 3.8.4

BASES (continued)

BACKGROUND Each subsystem has a dedicated battery charger that is rated
(continued) at 300 Amps. Each Train has a 400 Amp rated swing battery

charger that meets all the performance requigements of the
dedicated charger and can be manually a1ﬁ§ﬂed tozejther
subsystem. The swing charger breakers znnterconnect1ng
cables allow alignment to either sub;ysxem Within a train.
Key interlocks Timit swing charger a@@gnment 0, one
subsystem at a time. The Train B swvng§charger%gﬁn also he
aligned to non-1E 125 VDC BattepfaBus D&} E]ectrvaa] X
isolation and independence bef ’éen?subsystems requ7 ed 5§%
R.G. 1.75 is maintained byﬁg E isoldation capability ;ﬁ%he
battery charger itself andfthe kirk-key 1nter1ocked‘output
circuit breakers. If tw swing qutery charger is¥

requirements of 1ndependen¥“§
subsystems are maintained.

ircuit breakers The swing
2 ice indefinitely, and there
] " swing tery charger use. The swing
and dedicated ba§§ ¥ chargérs are designed to operate in
aradidel in any cqmb1nat1on The sw1ng battery charger is
’ powere%%from its respect1ve Train's common MCC which 1is

g

diesel jgenerator bg%%ﬁ% as required by LCO 3.8.1, "AC
Source?f— Operat1ng§’ or LCO 3.8.2, "AC Sources — Shutdown."”

i thY'same tra1n buses cross-connected, an OPERABLE
ger or chargers with a combined rated capacity greater
igpor equal to 400 Amps ‘is required.

d battery charger” is one of the following:

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

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

SAN ONOFRE--UNIT 2 B 3.8.4-4 Amendment No.




DC Sources —Operating

B 3.8.4
BASES (continued)
BACKGROUND When desired, the charger can be placed in the equalize
(continued) mode. The equalize mode is at a higher voltage than the

float mode and charging current is correspopdingly higher.
The battery charger is operated in the e ize made after a
battery discharge or for routine mainte pange . Following a
battery discharge, the battery rechargé: Chawvacteristic
accepts current at the current limi ery charger
(if the discharge was s1gn1f1cant
service test) until the battery (i B
the charger voltage setpoint. ha@igng current then
exponentially during the remaﬁﬁder 0f the recharge c) .
Lead-calcium batteries hééwﬁﬁecharge efficiencies ge;greater
than 95%, so once at Teast 105% Q%%the ampere-hours
discharged have been nétuw ed the battery capac1ty would be
restored to the same conditip 1tewas prior to the
discharge. This can be monitefed by direct observation of
the exponentially decaying charging current or by evaluating

the amp-hours_discharged from thedbattefy and amp-hours
returned tod v

APPLICABLE The initial co ggt1
SAFETY ANALYSES transient analysgé

gLf Basis Accident (DBA) and

. Chapter 6 (Ref. 7) and
Engineered Safety Feature
DC electrical power system
electrical power for the
DGs, eﬁprgency auxiti@ries, and control and switching during
all M S of 90

1a1 assumptions of the accident analyses and is based
g the design basis of the unit. This includes

An assumed loss of all offsite AC power or all onsite AC
power; and
b. A worst-case single failure.

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

BASES (continued)

LCO The DC electrical power trains, each train consisting of two
batteries, the requ1red battery charger for easg battery,

cabling supplying power to the associated n
train are required to be OPERABLE by LC .9 "Distribution

biliﬁy Qf ﬁhe

(AOO) or a postulated DBA.

power subsystem does not prevef
from being performed consisten
(Ref. 6).

An OPERABLE DC electrigal«

and required chargers to be
associated DC buses.

‘days, an OPERABLE
res one battery and
rger(s) to§§e‘operating and
i es A and C or B and D.

fower soufces are required to be OPERABLE
nd 4 to ensure safe unit operation and to

APPLICABILITY

¢Zdesign limits and reactor coolant
@ynd%ry Timits are not exceeded as a result of

he DC electrical power requirements for MODES 5 and 6 are
ddressed in the Bases for LCO 3.8.5, "DC Sources -
hutdown."

ACTIONS A.1, A.2 and A.3

&

Condition A represents one train with one or two required
battery chargers or associated control equipment or cabling
inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is
not maintained). The ACTIONS provide a tiered response that
focuses on returning the battery to the fully charged state
and restoring the required charger(s) to OPERABLE status in
a reasonable time period.
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B 3.8.4
BASES (continued)
ACTIONS A.1, A.2 and A.3 (continued)
Required Action A.1 requires that the batte orminal
voltage be restored to greater than or eq ﬁg minimum

established float voltage within 2 hour
provides for returning the inoperable
status or providing an alternate meaﬁ
terminal voltage to greater than or equa] to t
established float voltage. Reaporwng the battery term12%§
voltage to greater than or eq te the minimum es%@% hed
float voltage provides good suraﬁ%% that, within 12 hours,
the battery will be restope to its fully charged ebndition
(Required Action A.2) frém any digcharge that m1gh?yhave
occurred due to the chdrg ility. A d1scharged
battery having terminal volta 7 least the minimum
established float voltage 15&7 tes that the battery is on
the exponential charging curren«@gort1ogﬁgthe second part)
of its recharge cycle. The time o, retdrn a battery to its
fully charg%g%sﬂate under this con is simply a
function th f the previgus discharge and the
rechargeAfharvﬁter1stv “4@%£e bat{ery Thus, there is good
assurance of fully rechiargingatéie battery within 12 hours,
avoiding a premat th its own attendant risk.

his time
' toAOPERABLE

fZeStablished ba';ery term1na1 float vo1tage cannot be
restowg% to greater thap or equal to the minimum established
ours, and the charger is not

i@ta1n1ng estab]wshed battery terminal float voltage does
nQ&%provwde assurance that it can revert to and operate

prop%;1y in the current Timit mode that is necessary during
the P@Cové%y per1od following a battery discharge event that

. the D xjystem is designed for.

The charger operating in the current 1imit mode in excess of
? hours is an indication that the battery is partially
discharged and its capacity margins will be reduced. The
time to return the battery to its fully charged condition in
this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of
the previous discharge, and the recharge characteristic of
the battery. The charge time can be extensive, and there is
not adequate assurance that it can be recharged within 12
hours (Required Action A.2).
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B 3.8.4

BASES (continued)

ACTIONS A.l1, A.2 and A.3 (continued)

Required Action A.2 requires that the batteg

indicates that, if the battery had been=a/

harged as the
result of the 1noperab1e battery char .

has now heen

g @han or equal to the minimum
Ttage has been used (e.g., balance of
attery charger). The 7-day Completion

nable time to effect restoration of the

, ‘owances of the Required Actions for Condition A,
sufficient capacity to supply the maximum expected load

quirement is not assured and the corresponding DC battery
must be declared inoperable immediately.
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B 3.8.4

BASES (continued)

ACTIONS
(continued)

C.1 and C.2

d”DC electrical
or reasons other

Condition C represents one or more requir
power subsystem(s) on one train inopera
than Condition A. Any event that resi Q?

AC bus supporting the battery chargef will eventua]]y result
in loss of DC to that subsystem. Receyery of “the AC bus
especially if it is due to a 19@ f offisi :

for the recovery (e.g., di
flash, AC load shed and di
breaker, etc.) rely upop
battery(ies). In addig
transients that are beyond
charger and normally require" e

will not be able to be broughf%% ine.
allows sufficient time to effect é@Jo
inoperable ery, given that the maj
that lead o batte e
charger, éféttegy cel V¢
1dent1f1ed in tﬁOs 3

1 generator output cipf
e ope bi]ity of the ¥

e, D d 1th energization

11ty of the battery

ss1stance of the battery

4&Qe 2-hour limit

ation of an

ity of the conditions

.g., loss of battery

ge less than 2.07 V, etc.) are

8%5ﬁ?and 3.8.6 together with

i % Times.

) presents one train with a loss of ability
! /p@ an event, and a potential loss of
gized during normal operation. It is
that the operator's attention focus on
@?§%7g\u Ait, minimizing the potential for complete
DC power to the affected subsystem The 2-hour

> the required DC electrical power subsystems is
able for reasons other than Condition A or C (e.g.,
inoperable battery charger and associated inoperable
attery), the remaining DC electrical power subsystem has
he capacity to support a safe shutdown and to mitigate an

" accident condition. Since a subsequent worst case single

failure could, however, result in the loss of minimum
necessary DC electrical subsystems to mitigate a worst-case
accident, continued power operation should not exceed

2 hours. The 2-hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 9) and reflects a reasonable time to cross
connect with same train DC subsystem or assess unit status
as a function of the inoperable DC electrical power
subsystem and, if the DC electrical power subsystem is not
restored to OPERABLE status, to prepare to effect an orderly
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B 3.8.4

BASES (continued)

ACTIONS C.1 and C.2 (continued)

and safe unit shutdown. Either of Required
C.2 will restore the DC subsystem train t
Required Action C.2 includes a Note to
aligned to the cross-tied subsystem b
capacity. .

e the battery
adequate

Cross connection of two subsyst
been analyzed and is therefor

<
ot

Condition D represents one @%g
out of service and two subsys
battery. This alignment will
remain OPERABLE for 30 days.
(replacement of a battew: ank and performance
on11@§% in Modes 1 through 4.

to ensure the battery aligned to

ing rmined acceptable risk impact
eriod of 3Q@days while two same train DC subsystems
ss-connected.with one battery supporting both buses.
The ana%ys1s was pe ;grmed consistent with the guidelines of
R.G. 4 and R G Ki77.

g

§s connection®of two subsystems on two trains has not
analyzed and is therefore not permitted.

f the inoperable DC electrical power subsystem cannot be
estored to OPERABLE status within the required Completion
“Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems. The
Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 9).
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B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on charge for
the batteries helps to ensure the effecti

battery chargers, which support the abi

s
associated DC subsystem. O oat charge, batteryéﬁgx
will receive adequate cur to optimally charge thie
battery. The voltage requirements, are based on the nominal
design voltage of the @%? : consistent with the
minimum float voltage estabs by-the battery
manufacturer (2.20 Vpc). Thisivoltage maintains the battery
plates in a condition that suppar intaini i

life (expecteg to be approximate

pacity of the swing and
Regulatory Guide 1.32

1 ' battery charger supp]y is to be based on
the 1a§gest combinedidemands of the various steady state
lToads and the charg capacity to restore the battery from
. ;fﬁw,m charge state to the fully charged state,
ﬁspect1ve of ‘the status of the unit during these demand
rrences. The minimum required amperes and duration
en%%@e that these requirements can be satisfied. Each
d/ﬁattery charger .must be capable of supplying rated
he minimum established float voltage for 8 hours.
The ampere requirements are based on the output rating of
he chargers. The voltage requirements are based on the
harger voltage level after a response to a loss of AC
¢ power. The time period is sufficient for the charger
temperature to have stabilized and to have been maintained
for at lTeast 2 hours.
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B 3.8.4

BASES {continued)

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.2 (continued)

The Surveillance Frequency is acceptable,
conditions required to perform the test a
administrative controls existing to ens

performance during these 24-month integ

SR 3.8.4.3

A battery service test is gecua] test of battery
capability, as found, to ;é%ﬁsfy the design requxrggents
(battery duty cycle) of e DC electrical power system. The
discharge rate and te .d correspond to the
design duty cycle requ1reme pe ified in IEEE-450
(Ref 4) For 1800 AH rated er1es, the service test and
¢st will .use the combined
ems .

s in accordance with
s a service test at the
¢ times between the

11ows the\ggrfﬂ&mance of ‘a modified performance
e test 1in £

‘of SR 3 8 4f§. This substitution is acceptab1e because
.8.6.6 represents a more severe test of battery capacity
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B 3.8.4

BASES (continued)

SURVEILLANCE SR 3.8.4.3 (continued)

REQUIREMENTS &
‘ A battery service test or ‘modified performa ¢e fest shall be
N
% i
The app11cat1on of the modified perfowmance te
preferred choice at SONGS for Cl4 1E%§atter1es'
(refer to the Vendor and/or Epg ifi
below).
If for any reason a batfs has te, undergo a serv
performance test (e.g.4 one follow the other during
scheduled maintenance testi @ghe%serv1ce test shall be
completed first. Recharging of the battery is required
before the performance test is . The "as found"
condition prior to the performano& state of the
REFERENCES 1.

1.6, March 10, 1971.

g%?AR, Chapter 6.
UFSAR, Chapter 15.

Regulatory Guide 1.93, December 1974.
Regulatory Guide 1.32, February 1977.
11. Regulatory Guide 1.129, April 1977.
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DC Sources — Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources —Shutdown
BASES
BACKGRQOUND A description of the DC sources is p deé%an the Bases for

LCO 3.8.4, "DC Sources — Operatinga
there are two exceptions to what is
for LCO 3.8.4:

8.5 applies,
he Bases

2. With same train DC busest
charger or chargers with

e the "dedic
e the "swing b%%t
e one "dedicatéd

igned to the respective DC bus
gned to cross- t1ed DC buses, or

Basis Accident (DBA) and
Chapter 6 (Ref. 1) and

't ), assume that Engineered Safety Feature

) systems are OPERABLE. The DC electrical power system
pre ﬁﬂes normal and emergency DC electrical power for the
DGs, “émepgency auxiliaries, and control and switching during
all MODES of operation.

APPLICABL

he OPERABILITY of the DC subsystems is consistent with the
nitial assumptions of the accident analyses and the
equirements for the supported systems' OPERABILITY.

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

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

b. Sufficient instrumentation and control capability is

available for monitoring and maintaining the unit status;
and
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B 3.8.5

BASES (continued)

APPLICABLE
SAFETY ANALYSES

c. Adeguate DC electrical power is provided to mitigate
events postulated during shutdown, such as, a fuel
handling accident. -

The DC sources satisfy Criterion 3 of t
Statement.

LCO Each DC electrical power train,
(unless cross connected per
ava1]ab111ty of sufficient DC ,ectr1ca1 power sources to
maintain the unit in a safe shué%own condition and to
mitigate the ed
shutdown (e
g v
APPLICABILITY The DC e1ectr1‘

MODES 5 and 6,
a blies provide”

umentation and control capability is available for
m%£§40r1ng and maintaining the unit in a cold shutdown
condition or refueling condition.

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

4 are covered in LCO 3.8.4.

ACTIONS

A.1, A.2 and A.3

Condition A represents one train with one or two required
battery chargers or associated control equipment or cabling
inoperable (e.g., the battery voltage 1imit of SR 3.8.4.1 is
not maintained). The ACTIONS provide a tiered response that
focuses on returning the battery to the fully charged state
and restoring the required charger(s) to OPERABLE status in
a reasonable time period.
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B 3.8.5
BASES (continued)
ACTIONS A.1, A.2 and A.3 (continued)
Required Action A.l1 requires that the batte inal
voltage be restored to greater than or eq  minimum
established float voltage within 2 hourss Th1s time

rger to OPERABLE

of restﬁ£1ng battery
aminimum

rming

provides for returning the inoperable,
status or providing an alternate meaﬂé
terminal voltage to greater than or equa] to t
established float voltage. Re;;@ggng . battery
voltage to greater than or eg 7 t@aminimum estably é?
float voltage provides good & urante that, within 1%@hours
the battery will be resto to its fully charged eond1t1on
(Required Action A.2) frém any dvscharge that m1ght have
occurred due to the chdrg %%Jnopegab111ty A discharged
battery having terminal voltage a® least the minimum
established float voltage indiidates that the battery is on
the exponential charging currentiportion (the second part)
of its recharge cycle. The time “tp, r‘gyrn a battery to its
ed St i tﬁ@n is simply a
f the preV*eus discharge and the
e battery. Thus, there is good
gutfie battery within 12 hours,
sng activities.

function the amol;
recharge%%har cter1stf
assurance of f k]y rech
avoiding a shuté@wnu

ery terminal float voltage cannot be
sthap or equal to the minimum established
"

mwg in the cuprent-limiting mode, a faulty charger is
1ndleatedu- %au@%y charger that is incapable of
ifitaining established battery terminal float voltage does

the Dcﬁgistem is des1gned for.
he charger operating in the current 1imit mode in excess of
hours is an indication that the battery is partially
ischarged and its capacity margins will be reduced. The
ime to return the battery to its fully charged condition in
this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of
the previous discharge, and the recharge characteristic of
the battery. The charge time can be extensive, and there is
not adequate assurance that it can be recharged within 12
hours (Required Action A.2).
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DC Sources — Shutdown

B 3.8.5
BASES (continued)
ACTIONS A.1, A.2 and A.3 (continued)
Required Action A.2 requires that the batte at current

be verified as less than or equal to 2 am Thrs indicates
that, if the battery had been discharged{as, the result of
the 1n0perab1e battery charger, it ha, n fully
recharged. If at the expiration Of@%be 1n1tﬁak~12 hour
period the battery float current 1s neg, less thﬁaxor equal
to 2 amps this indicates there e aéd1t1ona1A”

attery.
problems and the battery must .

; electr power subsystem battery

5ed control equipment or cabling outside
| quired Actions for Condition A,
upply the maximum expected load
ured and the corresponding DC battery
perable immediately.

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

If two trains are required per LCO 3.8.10, the remaining
train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS
and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCO ACTIONS. In many instances, this option may
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DC Sources — Shutdown
B 3.8.5

BASES (continued)

ACTIONS c.1, €.2.1, €.2.2, €C.2.3, C.2.4 (continued)
involve undesired administrative efforts. T /%)
allowance for sufficiently conservative agﬁw S

S,
(i.e., to suspend CORE ALTERATIONS, movemént of irradiated
fuel assemblies, and operations 1nvo]v1mg jesitive
reactivity additions). The Re u1red ct1on?t9 suspend
positive reactivity additions does prec]ud%ﬁact1ons to
maintain or increase reactor vesse1 1 ventory, prov1ded the
required SDM is maintained. ; ; )

Suspension of these activiti Aﬁ*sha]% not preclude com 1et1on
of actions to establish a sa 4fe conservative cond1twdﬁV

These actions minimize r@bab111by of the occurren€é of
postulated events. Itgi ﬁ%ﬁurther>requ1red to immediately
initiate action to restore%the *Ted DC electrical power
subsystems and to continue thiss act1on until restoration is
accomplished in order to provide the necessary DC electrical

The Complet it i f 1mmed1ate1y onsistent with the
required «¥m ) ns requirip@”prompt attention. The
restoratiler t d DC electrical power subsystems
il possible in order to

SURVEILLANC
REQUIREMENT,
ates.fhat Surveillances regquired by SR 3.8.4.1

78453 are applicable in these MODES. See the
ponding Bases for LCO 3.8.4 for a discussion of each

! 1%%m0d1f1ed by a Note. The reason for the Note is
to pré%?gae requiring the OPERABLE DC sources from being
discharged below their capability to provide the required

ower supply or otherwise rendered inoperable during the
erformance of SRs. It is the intent that these SRs must
ti11 be capable of being met, but actual performance is not
equired.

Verification of the battery terminal voltage and battery
charger output amps is addresses by LCS 3.8.105.

REFERENCES 1. UFSAR, Chapter 6.
2. UFSAR, Chapter 15.
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Battery Parameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Parameters
BASES
loat current as

BACKGROUND This LCO delineates the Timits on ba

the Bases for LCO 3.8.4, , & - Operating, "
3.8.5, "DC Sources — Shutd, In addition to th
11m1tat1ons of this Speci fcation, the licensee cgy
program also implementsia program pecified in
Administrative Contr '
various battery parameters®
of IEEE Standard 450-2002,

S based on recommendations
Recommended Practice for
Vented Lead-Acid

Y “ ad acid construction with
a nomindl" spegifi ayiy of 1.215. This specific gravity
corresponds to: ( )
approximately

<cell battery (i.e., cell
olts per ce11 (Vpc)). The open circuit

tage maintained when there is no charging
' :u1]y charged w1th its open. c1rcu1t

_ s without further charging per

e Ynstruct1ons Optimal long-term performance
s 1s'f%%%1ned by maintaining a float voltage of 2.20
2 28 Vpc. This provides adequate over-potential, which
LS the formation of lead sulfate and self-discharge.

imal float voltage of 2.267 Vpc corresponds to a
ffoat voltage output of 131.5 V for a 58-cell battery.

The initial conditions of Design Basis Accident (DBA) and

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

B 3.8.6
BASES (continued)
APPLICABLE The OPERABILITY of the DC subsystems is consistent with the
SAFETY ANALYSES initial assumptions of the accident analyses.and is based
(continued) upon meeting the design basis of the unit . includes

maintaining at least one train of DC souptes OPBQQBLE during

accident conditions, in the event of:

a. An assumed loss of all offsite AE

ower ovzall onsite AC
power; and ) <

b. A worst-case single fa11um

LCO Battery parameters must rema w1th1n acceptable limits to
ed DC power to shut down
anticipated, ~p}e___atmna] occurrenc postulated DBA.
Battery p ' imits are conse ively established,

' A ectrical §ystem function even w1th
ventative maintenance,

testing, and m ng :
Licensee Contr pecifigations 3.8.104, 3.8.105, and
3:8+106 is conducted as specified in Administrative Controls

DC electrical power subsystems.

refore, battery parameter limits are only required when
DC power source is required to be OPERABLE. Refer to
ppldaeability discussion in the Bases for LCO 3.8.4 and

A1, A.2, and A3

A battery cell is degraded when the cell float voltage is
<2.07 V. A battery bank may not be degraded with one or
more degraded battery cells. Within 2 hours, verification
of the required battery charger OPERABILITY is made by
monitoring the battery terminal voltage (perform SR 3.8.4.1)
and of the overall battery state of charge by monitoring the
battery float charge current (perform SR 3.8.6.1). This
assures that there is still sufficient battery capacity to
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Battery Parameters
B 3.8.6

BASES (continued)

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

erform the intended function. Therefore
attery is not required to be considered
as a result of one or more cells in qn
<2.07 V, and continued operation is
period up to 24 hours per Required A

e ‘ahfected
operab®e solely
more batteries
for a limited

Since the Required Actions of AL
"perform," a failure of SR 3,84
criteria does not result i é§‘1s Required Action not met
However, if one of the SRs s failed, the approprigte
Condition(s), dependingZon the cause of the fai u¥ss, is
entered. If SR 3.8.640Gs failedithen there is not
assurance that there 1 suffigient battery cagac1ty to
perform the intended functie the battery must
declared inoperable immediated

ge cond1t1on reflecting some loss of
ty. 1%ﬁ of the required battery charger
OPERABILITY is mad hﬂy monitoring the battery terminal
vo]tage within 2 hours (perform SR 3.8.4.1). If the
minal-=volitageis found to be less than the minimum
fablished float voltage there are two possibilities, the
tery charger is inoperable or is operating in the current
mode. The charger operating in the current 1limit mode
jJurs is an indication that the battery has been
ally discharged and 1ikely cannot perform its
required design functions. The time to return the battery
to its fully charged condition in this case is a function of
the battery charger capacity, the amount of loads on the
associated DC system, the amount of the previous discharge,
and the recharge characteristic of the battery. The charge
time can be extensive, and there is not adequate assurance
that it can be recharged within 12 hours (Required Action
B.2). The battery must therefore be declared inoperable.
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Battery Parameters
B 3.8.6

BASES {continued)

ACTIONS B.1 and B.2 {continued)

If the float voltage is found to be sat1sfg
are one or more battery cells with float yo
2.07 V, the associated "OR" statement nfC
app11cab1e and the battery must be d
immediately. If float voltage is saf
good assurance that, within 12 hour Y
restored to its fu1]y charged condi (requ1r‘dd
Action B.2) from any discharg m1ght have olcu
to a temporary loss of the attery harger. A d1s@é@§§ed
battery with float vo]tagee‘the charger setpoint) C
terminals indicates tha
charging current porti
cycle. The time to retu
state under this condition
amount of the previous disch
characteristic of the battery.X&lhus there is good assurance
of fully recharging the battery Ath1 2 hours, avoiding a
premature sHufidewn with its own at¢endant risk.

noperab]e
there is a
ery will be

the sé@g@d part) of 1ts"recharge
bat;ery to its fully charged

j“p1y’a function of the

e _and the recharge

e,

If the »@nd1&%pn is di W{o one or-more cells in a low

on@B.1 only specifies “perform," a
cceptance criteria does not result in
v not met. However, if SR 3.8.4.1 is

C.2, and C.3

or two batteries on one train with one or more
cel1§ with electrolyte level above the top of the plates,
but below the minimum established design Timits, the battery
still retains sufficient capacity to perform the intended
function. Therefore, the affected battery is not required
to be considered inoperable solely as a result of
electrolyte level not met. Electrolyte level limits are
visually indicated on each cell via minimum and maximum
electrolyte Tevel lines. Within 31 days the minimum
established design 1imits for electrolyte Tevel must be
re-established. With electrolyte level below the top of the
plates there is a potential for dryout and plate
degradation. Required Actions C.1 and C.2 address this
potential (as well as provisions in Administrative Controls
Section 5.5.2.16, Battery Monitoring and Maintenance
Program) . Verification of electrolyte level below the top
of the plates, per Administrative Controls Section
5.5.2.16.c, is addressed by LCS 3.8.106.
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BASES (continued)

Battery Parameters
B 3.8.6

ACTIONS

SAN ONOFRE--UNIT 2

C.1, C.2, and C.3 (continued)

The Required Actions are modified by two Notés
indicates that Required Actions C.1 and C
applicable if electrolyte level is below
plates. Within 8 hours, the electrolyte

P
i 1 is required
to be restored to above the top of the platey

Note 2

indicates that Required Action C.2 must be co%@%;ted if
electrolyte level was below theastop ofgthe plates. The

o, verify that t

prer's %gcommendation ar

450 (R 3). They are performed
efedectrolyte level to above

the results of the

following the restor
the top of the plates.
manufacturer's recommended t

_than the minimum established design limit,
wed to restore the temperature to within

A Tow e]gzgjgayte temperature limits the current
and pawer avai]ab1§%§?81nce the battery is sized with
margj: ile batt¥ery capacity is degraded, sufficient

caP'”

fifected battery is not required to be considered inoperable
olely as a result of the pilot cell temperature not met.

B 3.8.6-5 Amendment No.




Battery Parameters
B 3.8.6

BASES (continued)

ACTIONS E.l
(continued)

With one or more batteries in redundant trains with battery
parameters not within limits there is notssufficient
assurance that battery capacity has notgbeen affected to the
degree that the batteries can still pefform their_ required
function, given that redundant batt >~ involved. MWith
redundant batteries involved this p 11d result in
a total Toss of function on multipl / ¥
the batteries. The longer compdetion™times specifie
battery parameters on non-redyndant batteries not“with
Timits are therefore not appfopriate, and the param
must be restored to withi mits on at least one
within 2 hours.

F.1

With one or more batteries h any battery parameter
outside the allowances of the Required Actions for Condition
A, B, C, D, 31 gté‘supplﬁ the maximum
expected 1odi the

r E, sufficient cagaggty
equirement is not assy
battery must be declared inoperable.

Vi g one or more batterjes in_one train

with one or more bat
2.07 V and float cure

St

great@r than 2 amps indicates that

the battery capacit¥ may notfbe sufficient to perform the
intended functions.” The babtery must therefore be declared
Y] e imme .

REQUIREMENT & i

. attery float current while on float charge is
rmine the state of charge of the battery. Float
arge is the condition in which the charger is supplying
the, continuous charge required to overcome the internal
Toss ..a battery and maintain the batterg in a charged

he float current requirements are based on the
irrent indicative of a charged battery. Use of float
currént to determine the state of charge of the battery and
he 7-day frequency is consistent with battery vendor
ecommendation.

This SR is modified by a Note that states the float current
requirement is not required to be met when battery terminal
voltage is less than the minimum established float vo]tage
of SR"3.8.4.1. When this float voltage is not maintaine

the Required Actions of LCO 3.8.4 Action A are being taken,
which provide the necessary and appropriate verifications of
the battery condition. Furthermore, the float _current Timit
of < 2 amps is established based on the nominal float
voltage value and is not directly applicable when this
voltage is not maintained.
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Battery Parameters

B 3.8.6
BASES (continued)
SURVETLLANCE SR 3.8.6.2 and SR 3.8.6.5
REQUIREMENTS
(continued) SRs 3.8.6.2 and 3.8.6.5 require verification 'that the pilot
or connected cell float vo1tages are equad _greater
than the short term absolute minimum !ggf .07 V.
Optimal long-term battery performanc ’ ined by
maintaining a float voltage greater . egua] to the
minimum estab]1shed des1gn 11m1ts provided byf%he battery

Adm1n1strat1ve Controg ection
cell voltage ver1f1cat10nﬂever
92 days for each connected ce%
(Ref. 3). The administrative ¥
is specified in LCS 3.8.106.

%%ays for pilot cell and
is consistent with IEEE-450
it for cell minimum voltage

i 5,/01yte Tevel ensures that the

physical damage and maintain adequate
capab111ty The minimum established

e minimum mark on the cell jar, which is

th fgﬂates The 31-day frequency 1is

450 (Ref. 3). Battery cells with

ASurveillance verifies that the pilot cell temperature
is greater than or equal to the minimum established design
Timit, which is specified in LCS 3.8.106. Pilot cell
e]ectro]yte temperature is maintained above this temperature
© to assure the battery can provide the required current and
voltage to meet the design requirements. Temperatures lower
than assumed in battery sizing calculations act to inhibit
or reduce battery capacity. The 31-day frequency is
consistent with IEEE-450 (Ref. 3).
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Battery Parameters

B 3.8.6

BASES (continued)

SURVETLLANCE SR 3.8.6.6

REQUIREMENTS

(continued) A battery performance discharge test is a pe: f constant

current capacity of a battery, norma11y Sne e "as
found" condition, after having been in _Service, to detect
any change in the capacity determine

e acceptance

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

ip
short ddratia
cycle). This
meet the crit
to determ1n1ng

41y the highest rate of the duty
fen confiifn the battery's ability to
périod oféghe load duty cycle, in addition
ercentdge of rated capacity. Initial
odified performance discharge test

those specified for a service test.

e discharge test is conducted in

A£F 450-2002 Annex I1.3. The battery
tegmf i @%&gef\or the modified performance discharge test
t remain above the minimum battery terminal voltage
c1f1ed in the battery serv1ce test for the duration of

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

B 3.8.6
BASES (continued)
SURVEILLANCE SR 3.8.6.6 (continued)
REQUIREMENTS
The Surveillance Frequency for this test is4 ally

60 months. If the battery shows degrada on, o %1f the
battery has reached 85% of its expect '
<100% of the manufacturer's rating, |
Frequency is reduced to 12 months. «

manufacturer's rating.
to IEEE-450 (Ref. 3),

he battery capacity dg@
more than 10% re]ativew ) ity on the previous
performance test or when<it below the

manufacturer's rating. ’ZfA queﬂcaes are consistent
with the recommendations in “(E

Y. The spare cells are
yof the 60-cell battery bank
nder the configuration
nt if they were required for

regu]ar Prév nti
included durwﬁ@ batte

tery has to undergo a service and
., one following the other during
tel e testing), the service test shall be
g #% Recharging of the battery is requied
ore the performance test is conducted. The "as found"
condition prior to the performance test is state of the
batt mediately prior to the performance test.

FSAR Chapter 6.
UFSAR, Chapter 15.
IEEE-450-2002.
IEEE-485-1997.

SAN ONOFRE--UNIT 2
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Distribution Systems — Operating
B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems — Operating
BASES
BACKGROUND The onsite Class 1E AC, DC, and AC v

bus. electrical
by t?%ﬁm into
gAC vitals

power distribution systems are divi
redundant and independent AC, DC, an
electrical power dwstr1but10nx 7]

deggo]tage re]ay ;
e onsite emergency @& supplies power to the

supplied from a Batferies. Additional
description o i ay be found in the Bases for
LCOW3 8.1, "AC “ and the Bases for

each hannel is nqgma11y powered from its own channel
hezalternate power supply for the vital buses

4C1ass 1E constant voltage source transformers powered

m one of the trains in the same load group (one

former per load group), and 1ts use is governed by

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

The Class 1E AC electrical power distribution system for
each train and the 1list of all required distribution buses
are presented in Table B 3.8.9-1.

SAN ONOFRE--UNIT 2 B 3.8.9-1 Amendment No.




Distribution Systems — Operating
B 3.8.9

BASES (continued)

BACKGROUND (continued)

Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution S

TYPE VOLTAGE TRAIN A

AC 4160 V ESF Bus AQ4
safety 480 Vv Load Center B0O4
buses

SUBSYSTEM D
Bus D4 from

battery B0O10
and required

SUBSYSTEM A SUBSYST

Bus D1 from

DC buses 125 v battery B00O7
and required

and requ1res

battery battery battery
charger charger charger
CHANNEL A . CHANNEL D

CHANNEL €

Bus Y04 from
inverter Y004
connected to
bus D4

AC vital

buses 120 V

bus D1

1E battery bank BOOX (1800 AH rated) may replace B007,

(2)AMEOPERABLE CTas:
:hO vQ dgttery to allow battery maintenance (including

battery charger" is described in the Bases for LCO 3.8.4,
Operating" and LCO 3.8.5, "DC Sources — Shutdown."

A and C (or B and D) share a battery and battery charger(s)
whe* buses D1 and D3 (or D2 and D4) are cross-connected as described in
des of LCO 3.8. 4,."DC Sources — Operating."
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Distribution Systems — Shutdown
~ B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems — Shutdown
BASES
BACKGROUND A description of the AC, DC, and AC ) e]ectr1ca]

power distribution systems is provi
LCO 3.8.9, "Distribution Systems—O0Op
for LCO 3.8.5, "DC Sources — S

APPLICABLE The initial conditions o sign Basis Accident ap
SAFETY ANALYSES  transient analyses in the hapter 6 (Ref. I
Chapter 15 (Ref. 2), @ssuf ered Safety Feature (ESF)

electrical power distributio ystems are designed to
provide sufficient capacity, ;

reliability to ensure the availab
the fuel, Reactef Coolant System, and
imits are notfﬁxceeded

%yénd AC vital bus electrical
sconsistent with the initial
analyses and the requirements
' OPERABILITY.

The OPERABILI
power distrib

i}minimum AC, DC, and AC vital bus
ribution subsystems during MODES 5

The unit can be maintained in the shutdown or
refue1ing condition for extended periods;

Sufficient instrumentation and control capab111ty is
@@vailable 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)

Distribution Systems — Shutdown
B 3.8.10

LCO

Various combinations of subsystems, equipment, and
components are required OPERABLE by other LCQs, depending on
the specific unit condition. Implicit in - quirements
is the required OPERABILITY of necessary uppor equired

features. This LCO explicitly require \@@rg1zat1on of the
portions of the electrical d1str1but1, Sy gem necessary to
support OPERABILITY of required sysiems, equ g@ent and
components —all specifically addressed xCO and

the d1str1but1on sysggv :
energized ensures the ava@&%b111ty of sufficient péwer to
operate the unit in a ; -

consequences of post ,
fuel handling accidents).

Same-train DC subsystem Buses mg
AH rated battery. This alignmenty
remain OPE" There is no tim

Vi cross-tied Wﬂih the Unit shutdown.
Egas suff1c1ent capacity to allow

APPLICABI

SAN ONOFRE--UNIT 2

Systems needed to mitigate a fue] hand11ng accident
are available;

Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refue]ing‘condition. '

The AC, DC, and AC vital bus electrical power distribution

subsystem requwrements for MODES 1, 2, 3, and 4 are covered
in LCO 3.8.9.
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Distribution Systems — Shutdown
B 3.8.10

BASES (continued)

ACTIONS A1, A2.1. AL2.2. A2.3, A.2.4, and A.2.5

Although redundant required features may
trains of electrical power distribution s

capable of supporting sufficient re
continuation of CORE ALTERATIONS an .
allowing the option to declare required featu es associated

ubsystem 1noperagé§, .
D /mented in accor%ance~ 1th

the affected distribution
In many instances, this
administrative efforts

ion may 1nvo1ve undes1%
e, the a11owance for

could result in loss of requir
concentrat1qp (Mode 6)). Suspe
1

Introduct1on of coolant inventory
) boron concentration greater
the RCS for minimum SDM or

; This may result in an

in RCS boron concentration, but provides

rature changes including temperature
ng with a positive MTC must also be

ctions minimize the probability of the occurrence of
, ated events. It is further required to immediately

initiate action to restore the required AC and DC electrical
-~ power distribution subsystems and to continue this action
~until restoration is accomplished in order to provide the
necessary power to the unit safety systems.

Notwithstanding performance of the above conservative
~Required Actions, a reguired shutdown cooling (SDC)
subsystem may be inoperable. In this case, these Required
Actions of Condition A do not adequately address the
concerns relating to coolant circulation and heat removal.
Pursuant to LCO 3.0.6, the SDC ACTIONS would not be entered.
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Distribution Systems — Shutdown

B 3.8.10
BASES (continued)
ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 (continued)
Therefore, the Required Actions of Conditio rect

§%ak

declaring SDC inoperable, which results
appropriate SDC actions.

The Completion Time of immediately

restoration of the required d}
be completed as quickly as po$
time the unit safety syst

SURVEILLANCE SR 3.8.10.1
REQUIREMENTS '

zeQMf The verification of
ises ensures that the
for motive as well as

, eﬁcy takes into account the
i ectr1ca1 power distribution

redundant capag
systems and o
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Proposed Change Notice (PCN) 548, Rev. 2
Batteries Upgrade and DC Cross-tie Capability
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DC Sources—(Qperating
3.8.104

3.8 ELECTRICAL POWER SYSTEMS
LCS 3.8.104 DC Sources —0Qperating

stems shall

The Train A and Train B DC electrical powe S
. &

be OPERABLE.

ited within

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to
90 days

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

ACTIONS

COMPLETION TIME
Immediately

CONDITION
A. SR 3.8.104.1 not met

B. SR 3.8.104.2 8 hours
SURVEILLAN?‘ :
SURVEILLANCE FREQUENCY
flery terminal voltage is SR 3.8.4.1
> 129.0 (7 days)

ﬁ@rify@%éch required battery charger output | 31 days
is < rated amps with float voltage
> 131.0 V.
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DC Sources —Shutdown

3.8.105
3.8 ELECTRICAL POWER SYSTEMS
LCS 3.8.105 DC Sources —Shutdown
DC electrical power subsystems shall be OPE %ﬁg support
the DC electrical power distribution subsysite (s required

by LCO 3.8.10, "Distribution Systems -

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to
90 days

APPLICABILITY: Modes 5 and 6,

ACTIONS

=
K

COMPLETION TIME
Immediately

CONDITION
A. SR 3.8.105.1 not met

B. 8 hours
SURVEILLA
SURVETILLANCE FREQUENCY
ffired battery terminal voltage is | SR 3.8.4.1
(7 days)

Verify each required battery charger output [ 31 days
ﬁ% < rated amps with float voltage
£ 131.0 V.
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Battery Parameters

3.8.106
3.8 ELECTRICAL POWER SYSTEMS
LCS 3.8.106 Battery Parameters
Battery parameters for the Train A and TraingB<b tteries

shall be within Timits.

VALIDITY STATEMENT: Rev. 0 effective 00/00/07, to b
: 90 days

APPLICABILITY: When the batteries are r quired to be OPERABLE

ACTIONS

COMPLETION
CONDITION TIME
A. SR 3.8.106. jate Action Request 8 hours
B. Remove affected cell(s) 24 hours
*om the connected cells
OR | OR
B.2 Equalize and test the 48 hours
affected cell(s) per the
manufacturer's
recommendation.
not met C.1 Initiate Action Request 8 hours
D. or D.1 Enter LCO 3.8.6 Condition D | Immediately
not met
E. SR 3.8.106.6 or E.1 Initiate Action Request 8 hours
SR 3.8.106.8 or '
SR 3.8.106.9 or
SR 3.8.106.10 or
SR 3.8.106.11 not met

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



SURVETLLANCE REQUIREMENTS

Battery Parameters

3.8.106

SURVEILLANCE

FREQUENCY

SR 3.8.106.1

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

SR 3.8.106.2

Verify no visible corrosion at terminals
and connectors.

OR

Perform SR 3.8.106.10.

SR 3.8.106.3 Verify electrolyte level is abé@éx he to SR 3.8.6.3

of the plates. ’ (31 days)
SR 3.8.106.4 SR 3.8.6.2

(31 days)

SR 3.8.106.5 :

Maintain e]ectro]@t; remperaluxe = 50°F for

b jes rated 1800° AH that are not cross-

“for batteries rated
‘¢gﬁﬁt are cross-

) SR 3.8.6.4
ba*iery p11ot cell (cell averaging not (31 days)
a11owed) issabove the 1imit specified in

6 Ver1fy€gbttery connected cell voltage is SR 3.8.6.5
> 2.13 V. (92 days)
3.8-106-2 Rev. 0

SAN ONOFRE--UNIT 2



SURVEILLANCE REQUIREMENTS

(continued)

Battery Parameters
3.8.106

SURVEILLANCE

FREQUENCY

SR 3.8.106.7

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

connected.

Verify the average electrolyteftemperature
for the specified connected ;attery cells

is above the limit specifi@d in the NOTE
above,

10% of connected cells

AND

SR 3.8.106.8

92 days
AND
12 months

eed§’ to be ,corrected for
dture and Tevel. Level
quired, however, when
mps when on float

¢

y the spec1f1c gravity for each
cted battery cell is > 1.200.

12 months

, nﬁpect1on of the battery
fation in accordance with

12 months

< 150x10°®

ohm for each inter-cell,
inter-rack, inter-tier, and term1na1

connection.

12 months

SR 3.8.106.11

Verify each battery float current is within
the vendor recommended limiting current:

> (0 and = 0.75 amps for 1260 AH rated
batteries and

>0 and = 1.5 amps for 1800 AH rated
batteries.

SR 3.8.6.1
(7 days)

SAN

ONOFRE~--UNIT 2

3.8-106-3

Rev. 0



ATTACHMENT H

Proposed Change Notice (PCN) 548, Rev. 2
Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

List of Regulatory Commitments



1.

List of Regulatory Commitments

Relocate the requirements of existing Surveillance Requirements (SRs)
3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 from the Technical Specifications to the
Licensee Controlled Specifications (LCS).

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

Promulgate LCS for upgrade of the battery maintenance practices to
conform to industry standard IEEE 450.



ATTACHMENT I

Proposed Change Notice (PCN) 548, Rev. 2
Batteries Upgrade and DC Cross-tie Capability

San Onofre Nuclear Generating Station, Units 2 and 3

PRA Evaluation



OBJECTIVE

The objective of this risk-informed analysis is to support an extension of the Completion Time (CT) of
Technical Specification (TS) 3.8.4 for San Onofre Nuclear Generating Station (SONGS) 2/3 1E DC
Power System.

BACKGROUND

The SONGS 125V DC Class 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 BO07
from bus D1, D1 is to be cross-tied to bus D3 that is supported by battery B0O09.

This analysis evaluates the increase in risk between the normal alignment and the maintenance
alignment with a battery removed from service and the upgraded realignments implemented.

This allowed outage time extension request is unique because the out-of-service component is to be
replaced by a designed and installed ‘compensatory’ measure. The compensatory measure is an
alternate power source that can meet the functional requirements of the unavailable component.

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

METHODOLOGY

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



Regulatory Guide 1.177:

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

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

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

*nominal maintenance unavailabilities are assumed for all other equipment

To demonstrate that the change in risk is small for TS 3.8.4, ICCDP and ICLERP are calculated for a
battery out-of-service as follows:

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

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

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

Regulatory Guide 1.174:

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

PRA Model:

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

"'Core Damage Frequency (CDF)
2 Large Early Release Frequency (LERF)



ANALYSIS

The proposed design change only impacts the electrical power system fault tree of the SONGS 2/3
Living PRA. The expected usage of the extended allowed outage time is provided by the electrical
engineering group within the SONGS Maintenance Engineering Division and listed in Table 1.

The relevant calculations are performed with the following notes and assumptions.

Notes and Assumptions:

1.

As part of the proposed design change, each battery is to be replaced with one of a larger
capacity. By design, each new 1800 amp-hour (AH) rated 1E DC battery, while cross-
connected, will supply sufficient power to support two 1E DC buses. For example, when bus D1
1s cross-connected to D3 with Battery BOO7 removed from service, Battery BO0O9 can meet the
concurrent design load requirements for both DC buses D1 and D3.

When performing preventive maintenance of a battery, the cross-connect between buses is
completed prior to removing the battery from service (i.e., ‘make before break’). The probability
of operator failure to properly align the cross-tie is zero. If the action is unsuccessful, the TS
action to align the cross-tie within two hours will not have been met and therefore the extension
to 30 days is not permitted. The order of restoration of the battery to the bus is done in reverse
(i.e., the battery breaker is closed to the bus prior to opening the cross-tie breakers). -

Emergent unavailability (i.e., corrective maintenance) of a battery requires operators to perform
local actions to close breakers to cross-connect buses. If the alignment is not performed within 2
hours or performed incorrectly, then the TS action to align has not been met and the extension to
30 days is not permitted. Only when the alignment is properly performed is the extension to 30
days granted. Once aligned, the 1E DC system is identical to the preventive maintenance
alignment. Therefore, except for common-cause failure probability considerations, the
corrective maintenance calculation is similar to the preventive maintenance calculation.

The PRA model reflects the proposed design as described in Document 90090, “Scope:
Replacement of Class 1E Batteries And Associated Equipment,” SONGS Design Engineering,
June 2003.

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

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

Credit for cross connecting DC buses is limited to maintenance activities. Without post-initiator
specific procedures, credit for successful post-initiator alignment of the DC bus cross-tie is
difficult to assess. Although such credit would improve the baseline risk (i.e., reduce risk), this
improvement is minimal since the likelihood of post-initiator failure of a battery is extremely
small.



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

Data Analysis:

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

The initiating event frequencies for fire are increased for rooms containing DC bus D1 and D2 to
account for the addition of the swing battery chargers BO21 and B022, respectively, which provide an
additional fire source in those rooms. Therefore, the fire frequencies in these rooms increase from 2.1E-
S/yrto 4.2E-5/yr.

Maintenance Data:

Table 1 shows the expected maintenance activities for batteries. The activities are shown with the
expected frequency and duration. The shaded activities are those activities that require the cross-tie and
therefore require entry into TS 3.8.4 action statement. This data is used to assess the expected annual
risk impact for comparison to risk acceptance guidelines in RG 1.174.



Table 1
List of Battery Maintenance Activities

Batteries — Requires Cross-tie? | Frequency Duration
Preventive Maintenance (yes/no)

Pilot cell re-designation No Annual 1 hr/battery
Spare cell inspections

No 0.5/year 2 hrs/battery
Monthly battery inspection

No Monthly 1 hr/battery
Quarterly battery inspection

No Quarterly 8 hr/battery
Physical inspection of
battery No Annual 8 hrs (or 1 shift)/battery
Equalize charge No Annual 7 days/battery
Single cell equalize charge

No 4-8 years 7 days/battery

Acid adjustment on low
spemﬁc grav1ty cells
nce-or Modified” "
st

1 day/ battery
0T :

15 20 ’years i

‘ 10‘y§:ars

Human Reliability Analysis (HRA):
The additional operator actions required for this design change are:

Basic Event Operator Action Description

U-HCDITOD3-V  Operator Fails To Cross-tie Bus D1 and D3 (Train A)
U-HCD2TOD4-V  Operator Fails To Cross-tie Bus D2 and D4 (Train B)

This design change also required the addition of operator actions to align the swing battery charger. The
likelihood of operator failure to align the swing battery charger in the base and maintenance cases was
set to 1.0 (i.e., no credit for swing battery chargers).

When performing preventive maintenance on a battery, operators will align the crosstie to the other bus
prior to removing the battery to be serviced (also known as “make before break™). Pre-alignment of the
crosstie will be proceduralized and successfully implemented prior to removing equipment from service
and entering the TS 3.8.4 action statement. Since a revised TS 3.8.4 would allow a CT extension to 30

days only if the bus cross-tie is closed within 2 hours, alignment failure precludes a CT extension. That
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is, the extension to operate in the cross-tied alignment for 30 days is permitted only upon successful
alignment of the alternate power source. Therefore, during preventive maintenance, the probability of
failure for operator actions to align the alternate power source is set to zero.

Common-Cause Failure (CCF) Analysis:

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

Uncertainty Analysis:

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

Sensitivity Analysis:

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

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

Operator Action: Sensitivity analysis on operator action values was not performed for alignments.
Operator actions to align the cross-tie to another DC bus to perform preventive maintenance were
assumed to be successful since alignment must be successful prior to removing equipment for preventive
maintenance (1.e., also known as “make before break). Successful alignment will be based on an
approved step-by-step procedure with independent verification (second checker). Also, the completion
time extension to 30 days is dependent on successful alignment to the other bus within 2 hours. If
successful alignment is not or cannot be performed in 2 hours, then the extension is not permitted and
the allowed outage time remains at 2 hours (as it is in the current TS). Therefore, since operator success
is a condition of the extension, no sensitivity analysis is required.




Bounding Sub-system: To determine the most limiting of the four sub-systems to be assessed for this
application, sensitivity calculations were performed to assess which sub-system, when aligned to its
alternate power source, would result in the highest risk increase. The differences in the core damage and
large early release frequencies between each of the sub-systems were calculated to be very small and
insignificant. Therefore, sub-system A was arbitrarily chosen for all calculations.

Impact of Peer Review Comments: Sensitivity calculations were performed in response to several facts
and observations (F & O’s) from the pilot peer review of the SONGS 2/3 Living PRA against the ASME
PRA Standard [4]. These sensitivity analyses are discussed in the PRA Quality Section.

Operations in Modes 2 — 4: The requested TS is applicable in Modes 1 — 4. Although it is unlikely that
SONGS would operate in Mode 2 — 4 for 30 days, sensitivity calculations were also performed for
Modes 2 — 4. The results are provided in the following Table:

CDF base| CDF maint | delta CDF | ICCDP LERF base | LERF maint | delta LERF | ICLERP
Mode 2startup 3.457E-05 3.458E-05 1E-§| 8E-10 1.226E-06| 1.226E-06 <1E-9 <1E-10]
|Mode 3|Hot Standby | 2.786E-05 2.786E-05 <1E-9 <1E-10)] 7.702E-07| 7.702E-7| <1E-10 <1E-11
AFW cooling
Mode 4|(no TDAFWP)| 5.014E-05 5.030E-05 1.6E-7 1E-08| 3.037E-06 3.037E-06] <1E-9 <1E-10

In Modes 2 - 4, the ICCDP and ICLERP are consistent with RG 1.177 risk acceptance guidelines of 5E-
7 and 5E-8 for ICCDP and ICLERP, respectively. Calculation of impact on an annual frequency (for
comparison with RG 1.174 acceptance guidelines), based on intended annual usage, was not performed
since the AOT extension is not expected to be used in Modes 2 - 4.



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 I, then technical adequacy for the
application is deemed sufficient when the peer review ‘facts & observations,’ that are the basis of the
reduced capability category determination, can be shown to have little or no impact on the calculated
results and no impact on the decisions and conclusions of the application. The assessment of impact is
addressed by either 1) sensitivity calculations or 2) bounding risk-informed arguments.

Baseline PRA Adequacy:

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

A comprehensive independent peer review of the SONGS 2 and 3 Level 1 and Level 2 internal events
living PRA for full power and shutdown operations was conducted between August 1996 and April
1997 by an outside consultant (Scientech, Inc.). During this review, documents, procedures, and
supporting calculations and analyses were examined. The review was based primarily on the guidance
provided in the PRA procedure guides such as NUREG/CR-2300, “PRA Procedures Guide: A Guide to
the Performance of PRAs for Nuclear Power Plants,” and NUREG/CR-4550, Revision 1, “Analysis of
Core Damage Frequency,” as well as PRA applications documents such as EPRI TR-105396, “PSA
Applications Guide,” and NUREG-1489, “Review of NRC Staff Uses of PRA.” The results of all
independent review activities performed by internal and external reviewers were documented in the
SONGS PRA Change Package process and tracked in the PRA Punch List Database. In June 2003, a
pilot application of the ASME PRA Standard peer review process for the SONGS 2/3 Living PRA was
performed [4]. The results of this pilot application are documented in WCAP-16165 Rev. 0 [3].



Adequacy Of The PRA Calculation For The Application:

The ASME peer review team provided a list of comments (known as ‘facts and observations’ or F &
O’s). These F & O’s were identified based on a review of the SONGS 2/3 Living PRA versus the high
level and supporting requirements of the ASME PRA Standard. Each F & O was graded based on the
type of finding (i.e., technical adequacy or correctness, editorial, suggestion, or complementary).
Seventy-five (75) comments are of type A/B. By definition, A/B F & O’s are:

“Important and necessary to address to assure the technical adequacy of the PRA, the capability of the
PRA or the robustness of the PRA update process.”

All type A/B F & O’s (75) were reviewed for possible impact on the results and conclusions of this
report. These F & O’s cover supporting requirements with all capability categories. Almost all SRs
with capability category of less than II have an associated F & O. Ten F & O’s were determined to
potentially have an impact on the results and are included at the end of this attachment. Sensitivity
calculations were performed on each of these ten F & O’s. The results of these calculations show that
none of the F & O’s impact the results or conclusions.

There are three (3) supporting requirements with capability category I that did not have an associated F
& O from the peer review. These three supporting requirements were assessed to determine the impact,

if any, on the application.

Supporting Requirement AS-A9:

Capability Category I Capability Category 11
USE generic thermal hydraulic analyses | USE realistic, applicable (i.e., from similar
(e.g., as performed by a plant vendor for | plants) thermal hydraulic analyses to
a class of similar plants) to determine the | determine the accident progression
accident progression parameters (e.g., parameters (e.g., timing, temperature,
timing, temperature, pressure, steam) that pressure, steam) that could potentially affect
could potentially affect the operability of the operability of the mitigating systems.
the mitigating systems.

SONGS uses plant-specific thermal/hydraulic (T/H) analyses (MAAP and RETRAN) in lieu of
generic design basis T/H analyses when such analyses is deemed overly conservative. SCE
believes that the SONGS living PRA meets capability category II for the supporting requirements.
Additionally, more extensive use of realistic, applicable T/H analyses would equally impact the
base and maintenance (cross-tied) calculations for the application. Therefore, capability category I
for this supporting requirement is considered sufficient for this application.



Supporting Requirement DA-C10:

Capability Category 1 Capability Categories 11 & 111

When using surveillance test data, REVIEW | When using surveillance test data, REVIEW
the test procedure to determine whether a the test procedure to determine whether a test
test should be credited for each possible should be credited for each possible failure
failure mode. COUNT only completed tests | mode. COUNT only completed tests or

or unplanned operational demands as unplanned operational demands as success for
success for component operation. component operation. If the component

failure mode is decomposed into sub-
elements (or causes) that are fully tested,
then USE tests that exercise specific sub-
elements in their evaluation. Thus, one
sub-element sometimes has many more
successes than another

The requirements for capability category 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 & 111
No requirement to compare results to those | COMPARE results to those from similar
from similar plants plants and IDENTIFY causes for differences
in significant contributors.

SCE believes that the SONGS 2/3 Living PRA meets capability category II/III. A comparison of
PRA cutsets and dominant contributors for all Combustion Engineering (CE) pressurized water
reactors (PWRs) was performed and documented in CE NPSD-1029, Supplement 1, "Summary
Report for Comparison of PSA Cutsets for Dominant Contributors for CE PWRs, Phase 5, CEOG
Task 1046." San Onofre's results compare favorably with similar CE plants.
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RESULTS:

Table 2 provides results for removing a 1E DC battery for preventive maintenance. Lines 4 and 5 show
CDF/LEREF results when a battery is out of service (OOS) and in-service, respectively. The results show
that the cross-tie alignment yields minimal change in risk. This result is expected because of the availability
and high reliability of an alternate aligned qualified source of power.

TABLE 2
SONGS Conditional CDF & LERF Contributions for Preventive Maintenance (PM)

TS3.84
cor | LERF
1 [Present Allowed Outage Time (AQT) 2 hours
Proposed AQT - aligned to alternate power source 30 days
3 |Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr | 1.425E-6/yr

Conditional CDF/LERF for PM (Component
4 UNAVAILABLE, others nominal maintenance)

Conditional CDF/LERF for PM (Component
5 AVAILABLE, others nominal maintenance)

Increase in CDF/LERF for PM
6 |(Line4-Line 5) 2E-8/yr <1E-9/yr
Single AOT Risk (ICCOP/ACLERP) for PM -
proposed AOT (RG 1.177): 30 days

3.237E-5/yr 1.425E-6/yr

3.235E-5/yr 1.425E-6/yr

7 |(Line 6)*30/365 2E-9 <9E-11
Downtime Frequency for PM*

8 |(from Table 1) 3.07 /year’

9 |Mean Duration of PM 10.69 days’
Single AOT Risk for PM - based on mean duration

10 |(Line 6) * (line 9)/365 <B6E-10 <3E-11
Yearly AOT Risk for PM - based on mean duration
(RG 1.174)

11 |(Line 10) * (Line 8) <2E-9/yr <1E-10/yr

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

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

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

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

Regulatory Guide 1.177:

From line 7, the single CT risk for the removal of a battery is much less than the RG 1.177 guideline of S5E-7
for ICCDP and 5E-8 for ICLERP. Line 7 is calculated by taking the increase in risk in line 6 and integrating
over the proposed AOT duration of 30 days.

Regulatory Guide 1.174:

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

Corrective Maintenance:

Since initial commercial operation, battery maintenance has been predominantly preventive maintenance.
Except in one case, corrective battery maintenance has been limited to activities that did not require entry
into a TS action statement and/or did not involve a battery that would be unable to perform its design
functions. One case involving a single cell’s voltage below TS limits was corrected within the current TS
CT of 2 hours. The corrective action was to jumper in an available spare cell. Battery maintenance
activities are otherwise proactive in anticipation of degrading cell capacity or to correct potential personnel
safety concerns. In all instances of past battery or jar replacement, the batteries would have been able to
meet their design requirement at the time of replacement. Batteries, by their nature, do not exhibit rapid,
immediate failure but rather degrade over time. With the SONGS trending and surveillance program, .
degradation to the degree in which a battery is unable to perform (i.e., fail) is predictable and can be
maintained through proactive replacement. Although immediate failure requiring corrective maintenance is
unlikely, such a calculation with conservative assumptions for frequency and duration is included in this
analysis.

For the purposes of assessing the sensitivity of risk to corrective maintenance, a bounding standby failure
frequency of a battery must be developed. It’s conservatively assumed that one battery failure has occurred
since commercial operation of Units 2 and 3 (approximately 42 years of operation). The results of this
sensitivity evaluation are included in Table 3.
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TABLE 3

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

TS 3.8.4
CDF* LERF
1 {Present Completion Time (CT) 2 hours
2 Proposed CT - aligned to alternate power source 30 days
3 Baseline (CDF/LERF) - nominal maintenance 3.235E-5/yr 1.425-06

Conditional CDF/LERF for CM (Component
4 UNAVAILABLE, others nominal maintenance)

Conditional CDF/LERF for CM (Component
5 AVAILABLE, others nominal maintenance)

Increase in CDF/LERF for CM

7.811E-5/yr 6.345E-6/yr

3.235E-5/yr | 1.425E-6/yr

6 |(Line 4 —line 5) 4.576E-5/yr 4.920E-6/yr
Single AOT Risk (ICCDP/ICLERP) for CM
7 |(Line 6)30/365 . 1.873.76E-06 4.04E-7
Downtime Frequency for CM®
(From Table 1) 0.024/yr"
Mean Duration of CM 30 days®
Single AOT Risk for CM - based on mean duration
19 [(Line 6) " (ine 9)/365 3.76E-06 4.04E-7
Yearly AOT Risk-for CM - based on mean duration
Line 10) * (Li
19 |(Hne 100" (Line 8) 9.03E-8/yr 9.71E-9/yr
! Frequency represents the combined downtime frequency of all four sub-systems.
b

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

Mean duration: Battery replacement and testing requires 30 days

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

Corrective maintenance requiring 30 days to complete represents replacement of a failed battery. Although

the ICCDP/ICLERP (line 7) are greater than the RG 1.177 guidelines, the conservative assumption on
frequency of usage/duration provides results that are consistent with the RG 1.174 guidelines.
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CONCLUSIONS:

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

Regulatory Guide 1.177:

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

Regulatory Guide 1.174:

In line 11 of Table 2, the expected frequency of TS 3.8.4 usage and duration are combined with the core
damage frequency while in the TS to assess the expected annual risk impact of the TS change. The
expected annual risk impact is measured against NRC Regulatory Guide 1.174. The expected annual
increase in risk is < 1E-7/year for CDF and <1E-8/year for LERF, which are less than the RG 1.174
acceptance guidelines.

Therefore, the flexibility of the enhanced DC system to allow cross-connection to the other sub-system on
the same train supports a Technical Specification 3.8.4 allowed outage time extension to 30 days as
measured against the risk acceptance guidelines of RG 1.174 [1] and RG 1.177 [2].

SUMMARY:

The PRA results compare favorably against Regulatory Guides 1.174 and 1.177 in large part because a

qualified alternate source of power is aligned prior to removing a battery. When aligned to the alternate
power source, each DC bus remains energized with a highly reliable source.

REFERENCES:

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

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

3] “Pilot Application of ASME PRA Standard Peer Review Process For the San Onofre Nuclear
Generating Station Units 2 and 3 PRA,” WCAP-16165, CEOG Task 1037, November 2003.
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4] “Standard for Probabilistic Risk Assessment for Nuclear Power Plant Applications,” ASME RA-S-
2002, ASME, April 2002.

[5] “Common-Cause Failure Parameter Estimations,” NUREG/CR-5497, October 1998.
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FACTS & OBSERVATIONS (F & O’s) FROM THE PILOT APPLICATION
OF THE ASME PRA STANDARD PEER REVIEW PROCESS

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

Capability _
Category Proposed Resolution
F&O of SR Observation from DC CT Extension Impact
Peer Review Team
DA-C3-02 NM Some significant components (e.g., LPSI pumps, AFW pumps,| None provided Turbine driven AFW pump P140 sensitivity

and Service Water pumps) were assumed some demand rate
as 12 years ago and adopted the demand data collected from
1985 to 1991 as current demand data.

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

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

was tested by doubling the failure to start
probability and testing with Sub-system A
battery B007 in-service and out-of-service.
The calculation shows a delta risk with the
doubled failure rate of P140 to be 1E-7/year
CDF. A very minimal increase that does not
impact the conclusions or the request for a
TS 3.8.4 CT extension. Pumps from other
systems are expected to have an even
smaller impact on a delta risk calculation.
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Capability

Proposed Resolution

ategor .
F&O Cof gR y Observation from 'DC CT Extension Impact
- Peer Review Team : -
DA-C3-03 NM SCE assumed that 70% T/D AFW pump failed o fun 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 O failure shows a delta risk of less than 1E-7/year

to run in 295 hours and 0 failure to start on 38 demands. CDF. Therefore, this F&O has no impact on

the conclusions.

Furthermore, there is no justification to apply this recoverable

credit to failure to start not the failure to run. (Note that Failure

to start has higher failure rate than failure to run.)

DA-C14-01 NM Recovery of common cause failure of AFW and Diesel Review plant specific data |Sensitivity calculations were performed by

Generators does no use plant-specific data and the applicable |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 1l Consider modifying the SONGS 2/3 Generic Data for TP and |Review current PRA data (The failure rate of the battery chargers was

BC. A mean of 3.0E-2 for turbine driven pump failure to start
on demand appears to be significantly conservative before
factoring the SONGS failure experience with condensate trips.
PLG-500 has a value of 1.3E-7 EF 4. The SONGS experience
that is included in the generic data should be removed for
determining the generic component, as long as it is included in
the Bayesian update. A mean of 6.0E-7 for battery charger
failure to operate appears to be non-conservative since a
value of 1E-5 EF 5 is available from EGGSSRE-8875.

studies and update
generic data for these
components.

increased by a factor of 16.7 to 1E-5/hr with
a 24 hour failure probability = 2.4E-4. The
CCF values of battery chargers were also
increased by a factor of 16.7.

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

X-tied LERF= 1.125E-6/y

Base LERF= 1.125E-6/y

ALERF < 1E-9y

ICLERP < 1E-10

Note: cull level for CDF and LERF set to 5E-10.
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F&O

Capability
Category
of SR

Observation

Proposed Resolution
from
Peer Review Team

DC CT Extension Impact

TP: Reducing the failure rate of the turbine
driven pump by several orders of magnitude
as suggested by the F & O would reduce the
frequencies of all cutsets involving the pump
and DC power. This essentially eliminates
any contribution of the TD AFW pump to this
application. Therefore, this F&O has no
impact on the conclusions.

HR-G4-05

Human action should only be used as interviewed. This
means scenarios where indication is lost (e.g., Loss of 125
VDC pre-trip and post trip) the human actions that credited this
indication should not be used.

Use human actions as
interviewed

All Initiating events (IE's) except for Loss of DC
(LDC1 & LDC2) were set to 0.0. The initiating
frequency for LDC1 & LDC2 were set to 1.0.
All resulting cutsets were reviewed for any
operator actions (HC events, that is: post-
initiator operator actions). The only operator
actions that are relevant are operator manually
closing breakers for AFW pumps P141 and
P504. The probability of these actions is 0.1,
but they are multiplied by 10 to account for loss
of indication (from loss of DC). 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-7ly
ICCDP < 8E-9

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

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

- 18 -




Capability

Proposed Resolution |

: Categor , : I
F&O of gR y Observation . -~ from . ."BC CT Extension.Impact
- L Peer Review Team : ' :
10.
No impact from this F&O.
QU-A2-01 ] The uncertainty analysis attempting to address the correlation [Make sure that inputs for |No impact. Resolution of this F & O will

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

both cases are equally affect the base and maintenance
appropriate and/or case. Therefore, a delta risk calculation is
benchmark code to unaffected by this F&O.

assure appropriate
treatment to resolve
problem.
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Capability

Category Proposed Resolution
F&O of SR Observation from DC CT Extension Impact
Peer Review Team
QU-A4-01 I/I/TII  |Recoveries - Post Processing (Appendix A-7 Post Processing (Incorporate these No impact.
Explanation Report) - a number of post processing action (9 |corrections into the fault | Truncation limit dropped to 1E-12 for CDF
of 23) increase the basic event probability in the minimum trees. Missing cutsets will [and LERF.
cutset, some by significant factors (i.e., multiplication factors of{impact both the overall  |X-tied CDF= 3.753E-5/y
34.2 and 90.9). Applying increasing factors after solution will  [solution of CDF/LERF as |Base CDF =3.746E-5/y
allow cutsets which should have been above the truncation well as individual ?C%DDFp:jeEéséy
limit and part of the solution to be missing from the final importances. _ -
analysis, since they vr\:ere dlr_oplped by 'the trupcatlon .and were X-tied LERF= 1.723E-6ly
not present to have the multiptier appllgd. Thls also impacts Base LERF= 1.719E-6/y
the importance of components for applications such as the ALERF = 4E-9fy
Maintenance Rule. ICLERP = 3E-10
NM The truncation limits selected for CDF and LERF were not My experience is that Sensitivity analysis was performed to

QU-B3-01

selected sufficiently low enough to capture an adequate
number of cutsets, especially for applications involving
component importance such as the Maintenance Rule. One
industry rule of thumb is to use a truncation that captures 90%
of the CDF obtained when 1% change in CDF occurs when
dropping the truncation one decade. From the figures provided
in IPE-MR-000, there was a 4.2% drop at 5E-12 truncation for
CDF and 9.0% drop at 1E-12 truncation for LERF for the
lowest solved analyses. Therefore the value assumed to be
“close" to the final value was not valid. Even though the
selected truncation captures 94% of the lowest analyzed value
for CDF and 92% for LERF, it is capturing a much lower ratio
of the actual CDF and LERF. The statement in the reports that
95% of the CDF is being captured is not accurate. This is also
why the number of minimum cutsets is less than usually
observed at other utilities. From experience, the truncation
would be expected to be about a decade lower for CDF and
between 1-2 decades for LERF.

(Note: SR QU-B3 requires that truncation be such that no
significant accident sequences are inadvertently eliminated.
The NRC quantitative interpretation of significant is that you
need to have enough cutsets such have 95% of final

CDF/LERF for solution with convergence sufficient to

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

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

Capability
Category
of SR

Observation

Proposed Resolution |

from
Peer Review Team

DCCT Extension Impact .

demonstrate the 95% of CDF/LERF.
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Capability

Proposed Resoluti'cjn

Category S S S
F&O of SR - Observation " - from , ..» BC CT Extension-Impact
‘ ‘ _ oo e _ Peer Review Team S :
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 o 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 resuits  |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
the PRA model was identified. In the self-assessment, the
focus of SCE’s response was on limitations in scope (i.e.,
shutdown, Level 3, etc.). However, the internal events
CDF/LERF model has limitations in and of its self.

report that discusses
limitations of the PRA
model.

specific assumptions that may affect the
base case differently than the maintenance
case. These are discussed in the sensitivity
analysis section of this report.
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Capability

Proposed Resolution

Category . v , . :
F&O of SR " Observation _ from DC CT Extension Impact
Peer Review Team ‘
SY-A11-01 VII/IIT  |The DG mission time is limited to 8 hrs. This is based on the Modél the full spectrum of |No impact.

data that no LOOP in excess of 8 hrs have occurred in this
region. There is some likelihood that a LOOP in excess of 8
hrs. Assigning a zero likelihood to this possibility seems
overly optimistic.

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

the recovered cutset to account for failure to restore power.

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

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

X-tied CDF= 3.221E-5/y

Base CDF = 3.220E-5/y

ACDF = 1E-8/y

ICCDP = 8E-10

X-tied LERF= 1.121E-6/y

Base LERF= 1.121E-6/y

ALERF < 1E-9/y

ICLERP < 1E-10

Note: cull level for CDF and LERF set to 5E-10.
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TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 1 of 38

PCN 548 Rev 2
Review Aid for March 2007 NRC Submittal

Updated 3/19/07

Markup
of
Common Technical Specification Pages,

Licensee Controlled Specification Pages,
And
Bases Technical Specification Pages

LEGEND:

TSTF-360 Technical Specification Task Force, “"DC Electrical Rewrite”

IEEE-450 IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary
Applications

BLUE Proposed SONGS Tech Spec wording same as TSTF-360, Rev 1.
Note: Verbatim wording from TSTF-360, Rev 1 used on SONGS.
RED Proposed SONGS Tech Spec wording not used in TSTF-360, Rev 1.

Note: Modified wording for clarification purposes and/or added
wording to describe specific/alternate methods used on SONGS.

BLACK Existing SONGS Tech Spec wording (or clarification comments).
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Background:

The proposed change revises terminology of trains, channels, systems and subsystems to
make the San Onofre Nuclear Generating Station (SONGS) licenses consistent with industry
convention.

The proposed change includes improvements to the various electrical specifications reflected in
Technical Specification Task Force (TSTF) — 360, Revision 1, “"DC Electrical Rewrite” and
additional requirements developed by the TSTF-360 industry working group in 2006.

The proposed change revises battery surveillance frequencies to follow the battery
maintenance practices accepted by the NRC mainly using the guidelines of TSTF-360 and
industry standard IEEE 450-2002.

Note:
Where prudent, engineering evaluation and concurrence from the battery manufacturer have

been used to justify the proposed changes; i.e., it is recognized that IEEE 450-2002 is not of
itself approved by the NRC for use and application.

Attachments:

1) Battery Maintenance Requirements and LCO/LCS References (Table 1)
2) DC System Configuration Diagrams (Sketch 1 and 2).



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS

DC Sources — Operating

Page 3 of 38

LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A.  One or two required A.1 Restore battery terminal voltage to greater | 2 hours
battery charger(s) on one than or equal to the minimum established float
train inoperable. voltage. (Sarme-asTSTF-360,R1}

different-fromFSTH366,RL)
AND
Once per 12 hours
A.2  Verify battery float current < 2 amps. he
Same-as-FSTH366,RYH
{Sarme-as-TSH—360,R1y
AND
7 days
A.3 Restore required battery charger(s) to
OPERABLE status. (Same-as-FSTF-360,R)
B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time
of Condition A not met. tAdded;-not-deseribed-nFSH—360, R} tAddednotinFSH360,Rt)
C.  One DC electrical C.1 Restore DC electrical power subsystem to 2 hours
power subsystem inoperable | OPERABLE status
for reasons other than Rame-as TR0,
Condition A. (Same-as-TSTF-360,R1)
(Same-asFSH—360,RY OR
? 3 2 hours
C.2  Cross connect with same train DC
subsystem. ** thRadedRetinTST366, R}
D. DC Subsystem Buses D.1  Restore DC Subsystem Buses to non-cross- | 30 days
cross connected. ** connected configuration.
{Added-to-allow-alternate
Geuration, not deseribed-




TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS

Page 4 of 38

E. Required Action and E.1 Bein MODE 3. 6 hours
Associated Completion Time
of Condition C or D not met. | (Same-asTSTH360,RH) (Same-asTSTF360,RY)
(Sarme-as TSTF-360,R1—added AND
Condition-D-applicability
E.2 Be in MODE 5. 36 hours
{Same-asFSH—366, Ry
(Same-asFSH—360,RY
**Note: Requires a battery with a rated capacity of greater than or equal to 1800 Amp-hours.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.84.1 Verify battery terminal voltage is greater than or equal to the 7 days
minimum established float voltage.
F-days-perTSH360,R+—3+
(Same-asFSH—360, R days-perIEEE-450-2002)
SR 3.8.4.2 Verify each battery charger supplies > rated amps at > the 24 months
minimum established float voltage for > 8 hours.
{18-months-per FSTF-360,R1-24
fenths-perIEEE-450-2002)
SR 3.8.4.3 NOTES
1. The modified performance discharge test in SR 3.8.6.6 may be
performed in lieu of SR 3.8.4.3.
(Same-asFSTH—360;RY)
A—Thig-Surveillanee-shatbnotbepedformed-in-MOBE1 3074
However—credirmay-be-tokep-forunphnped-events-that-satisly
Ehis-SR:
A FSH360;,-Ri—Net-necessary-for-SONGS)
2. The battery performance discharge test in SR 3.8.6.6 may be
performed in lieu of SR 3.8.4.3 once per 48 months.
30 months
Verify battery capacity is adequate to supply, and maintain in r8-enths-per TSH360,Ri-—36
OPERABLE status, the required emergency loads for the design fenths-perIEEE-450-2002)
duty cycle when subjected to a battery service test.
{Same-asF5H—360, R
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3.8.5 DC Sources — Shutdown
LCO 3.8.5 The DC electrical power subsystem shall be OPERABLE to support the DC electrical power
distribution subsystem(s) required by LCO 3.8.10, "Distribution Systems-Shutdown."
APPLICABILITY: MODES 5 and 6, ,
During movement of irradiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two required A.1  Restore battery terminal voltage to 2 hours
battery charger(s) inoperable. | greater than or equal to the minimum
established float voltage. (Sarpe-as-TSTF-360;-Ri)
s biectivet "
different-from TST360,RY) (Same-asFSTH—360; Rty
AdES AND
) Once per 12 hours
Fhe-redundant-Train-battery A.2  Verify battery float current < 2 amps.
and-charger-ORERABLE (Same-as-FSTF-360,R1)
Same-asFSH366,RYH
AR | S
A3 Restore required battery charger(s) to 7 days
OPERABLE status.
B. Required Action and B.1 Declare associated battery inoperable. Immediately
associated Completion Time of
Condition A not met. (Added,-Condition-B-& C-combined-in TSTF-360,-R1) {Added-Condition B-2-C
(Added- Conition-B-8-C-combinedt
FSFH-360,Rb)
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CONDITION REQUIRED ACTION COMPLETION TIME
C. One or more required DC C.1 Declare affected required feature(s) Immediately
electrical power subsystem(s) inoperable.
inoperable for reasons other (Same-as-THH-366,R1)
than Condition A. {(Same-as-TST360,RE)
R C.2.1 Suspend CORE ALTERATIONS. Immediately
- : : - onditi
pot-met: AND
(AR TSTF-360,-Ri-See-Condition-B-n C.2.2 Suspend movement of irradiated fuel Immediately
SONGS+CO) assemblies.
{Seme-asFSH—360RY
{Same-asFSH—366,RY
AND
C.2.3 Suspend operations involving positive Immediately
reactivity additions that could result in loss of
required SDM or boron concentration. (Same-as-TSTF368,RE)
SONGSHECO-used)
AND
C.2.4 Initiate action to restore required DC Immediately
electrical power subsystem(s) to OPERABLE
status. Same-as FEFR-560 13
(Same-asT5T-360, R
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.5.1
NOTE

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

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

applicable:

SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3.

Same-asFSH366,RYH

In accordance with
applicable SRs

{Same-asFSH360;Rb
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3.8.6 Battery Parameters
LCO 3.8.6 Battery parameters for the Train A and Train B batteries shall be within limits.
APPLICABILITY: When associated DC electrical power subsystems are required to be OPERABLE.
NOTE
Separate Condition entry is allowed for each battery.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or two batteries on A.1 Perform SR 3.8.4.1. 2 hours
one train with one or more (Same-as-TSTE-360, 1) (Sorme-as-TSTR-360,-R1)
battery cells with float voltage
<2.07 V. AND
(Same-as-TSTF-360,-R1) A.2 Perform SR 3.8.6.1. 2 hours
(Same-asTSTF-360RY) (Same-asTSTF-360,-R1)
AND
A.3 Restore affected cell voltage > 2.07 V. 24 hours
(Same-as-TSH366; Rty (Same-as-TSTR-360,R1)
B. One or two batteries on B.1 Perform SR 3.8.4.1 2 hours
one train with float current > 2 | (Seme-asFSTHF360,RH) (Same-as-FSTR-360-R1)
amps.
AND
(Same-asTSH—368,RY
B.2 Restore battery float current to < 2 amps. 12 hours
Same-asFSH366;RH (Same-asF5H366,RH)
C. Oneortwobatierieson: | ——————r=mwer NOTES
one train with one or more 1. Required Actions C.1 and C.2 are only
cells with electrolyte level less applicable if electrolyte level was below the top
than minimum established of the plates.
design limits. {Same-asTSTF-360,R1}
2. Required Action C.2 shall be completed if
(Sarme-as FSTF-360,RY) electrolyte level was below the top of the plates.
g\'lOTE  IARL™ .,. = ‘.. - OVea NOtC-THFO- ORI OR-COoOtHMmA
e C.1 Restore electrolyte level to above the top of | 8 hours
below-the-top-of-plates: the plates. (Same-asFSTF-360,Rt) (Same-as TST-360,-RY)
(Meved-text-to-Required-Action-Nete2) | AND
C.2 Verify no evidence of leakage. 12 hours
{Same-asTSH366; Rty (Saraeas-TSH-300, i)
AND
C.3 Restore electrolyte level to greater than or 31 days
equal to minimum established design limits. (Same | (Same-asTSH360,RH)

asFSFF-360,-RE)
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CONDITION REQUIRED ACTION COMPLETION TIME

D. Oneortwo batterieson | D.1 Restore battery pilot cell temperature to 12 hours

one train with pilot cell greater than or equal to minimum established

electrolyte temperature less design limits. {(Same-as-TSTR-360-R1

than minimum established

design limits. (Same-as-TSTR-360-RY)

Same-asFSH366; RY

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

redundant trains with battery in one train to within limits.

parameters not within limits. {Same-asTSTF360,RY)
(Same-asTSH—360,RY

(Same-asFSTH360,RY

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

associated Completion Time of

Condition A, B, C, D, or E not (Same-as-TSTF-360,-R1) (Same-as TSTF-360,R1)

met.

(Same-asFST360,RE)

OR

One or two batteries on one
train with one or more battery

cells with float voltage < 2.07
V and float current > 2 amps.

Same-as-FSTH—360, R
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SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.6.1
NOTE
Not required to be met when battery terminal voltage is less than the
minimum established float voltage of SR 3.8.4.1.
Verify each battery float current is < 2 amps. 7 days
Same-asTSH-360,RY {Fdays-per TETR 360 Rd-2-days
perIEEE-450-2002)
SR 3.8.6.2 Verify each battery pilot cell voltage is > 2.07 V. 31 days
(Same-asFSH360,RY) (Same-as TETF-360,-R1)
SR 3.8.6.3 Verify each battery connected cell electrolyte level is greater than or | 31 days
equal to minimum established design limits.
(Same-as-TSTR-360,RY)
SR 3.8.6.4 Verify each battery pilot cell temperature is greater than or equal to 31 days
minimum established design limits.
{Seme-asTSH—360,RY
(Same-as-FSH-360,RY
SR 3.8.6.5 Verify each battery connected cell voltage is > 2.07 V. 92 days
(Same-asTSH—366;R1} (Same-asTSTF-360,R1)
SR 3.8.6.6 Verify battery capacity is > 80% of the manufacturer’s rating when 60 months
subjected to a performance discharge test or a modified performance
discharge test. (Same-as-TSTR-360,R1)
Same-asFSH360; RY
AND
Neote:

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

Same-asFSH—360,R1)

AND

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

{Same-asT5H—360, Ry
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5.5 Procedures, Programs, and Manuals

55.2.16

Battery Monitoring and Maintenance Program

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

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

{Same-asTSH360,RY

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
minimum-established-design-imit top of the plates.

(Clarification,-wording-different from TSTF-360, R1)
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LCS 3.8.104 DC Sources - Operating
The Train A and Train B DC electrical power subsystems shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.
NOTE
Separate Condition entry is allowed for each subsystem battery.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SR 3.8.104.1 not met A.1 Enter LCO 3.8.4.A Immediately
B. SR 3.8.104.2 not met B.1 Initiate action request 8 hours

SURVEILLANCE REQUIREMENTS LCS 3.8.104

SURVEILLANCE FREQUENCY
SR 3.8.104.1 Verify battery terminal voltage is > 129.0 V. SR 3.8.4.1 (7 days)
(Per TSTF360,-31-days-perIEEE
450-2002)
SR 3.8.104.2 Verify each required battery charger output is < rated amps 31 days
with float voltage > 131.0 V.
(perIFEE450-2002)
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LCS 3.8.105 DC Sources - Shutdown
DC electrical power subsystems shall be OPERABLE to support the DC electrical power
distribution subsystem(s) required by LCO 3.8.10, "Distribution Systems — Shutdown.”

APPLICABILITY: MODES 5 and 6, and during movement of irradiated fuel assemblies.
Separate Condition entry is allowed for each subsystem battery.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SR 3.8.105.1 not met A.1 Enter LCO 3.8.5.A Immediately
B. SR 3.8.105.2 not met B.1 Initiate action request 8 hours

SURVEILLANCE REQUIREMENTS LCS 3.8.105

SURVEILLANCE FREQUENCY
SR 3.8.105.1 Verify required battery terminal voltage is > 129.0 V. SR 3.8.4.1 (7 days)
{Per TSTF360,31-days-perIEEE
450-2002)
SR 3.8.105.2 Verify each required battery charger output is < rated amps 31 days
with float voltage > 131.0 V.
{(perIEEE-450-2002)
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LCS 3.8.106 Battery Parameters

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

APPLICABILITY: When the batteries are required to be OPERABLE.
NOTE
Separate Condition entry is allowed for each subsystem battery.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SR 3.8.106.1 or A.1 Initiate action request 8 hours
SR 3.8.106.2 not met
B. SR 3.8.106.3 not met B.1 Remove affected cell(s) from the 24 hours
connected cells
= R
B.2 Equalize and test the affected cell(s) per 48 h
the manufacturer’s recommendation. RS
SR 3.8.106.4 not met C.1 Initiate action request 8 hours
SR 3.8.106.5 or D.1 Enter LCO 3.8.6 Condition D Immediately
SR 3.8.106.7 not met
E. SR 3.8.106.6 or E.1 Initiate action request 8 hours
SR 3.8.106.8 or
SR 3.8.106.9 or
SR 3.8.106.10 or
SR 3.8.106.11 not met
SURVEILLANCE REQUIREMENTS LCS 3.8.106
SURVEILLANCE FREQUENCY
SR 3.8.106.1 Verify cells, cell plates, and battery racks show no visual 31 days
indication of physical damage or abnormal deterioration or cracks
in cells or evidence of electrolyte leakage. (perIEEE-450-2002)
SR 3.8.106.2 Verify no visible corrosion at terminals and connectors. 31 days
{(perIEEE-450-2002)
OR
Perform SR 3.8.106.10.
SR 3.8.106.3 Verify electrolyte level is above the top of the plates SR 3.8.6.3 (31 days)
SR 3.8.106.4 Verify battery pilot cell voltage is > 2.13 V SR 3.8.6.2 (31 days)
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| SR 3.8.106.5 NOTE
| Maintain electrolyte temperature > 50°F for batteries rated 1800
| AH that are not cross-connected or = 60°F for batteries rated
<1800 AH or batteries that are cross-connected.
:
| Verify the electrolyte temperature for each battery pilot cell (cell | SR 3.8.6.4 (31 days)
averaging not allowed) is above the limit specified in the NOTE (per-IEEE450-2002)
above.
| SR 3.8.106.6 Verify battery connected cell voltage is > 2.13 V. SR 3.8.6.5 (92 days)
|
| SR 3.8.106.7 NOTE
‘ Maintain electrolyte temperature > 50°F for batteries rated 1800
‘ AH that are not cross-connected or = 60°F for batteries rated
| <1800 AH or batteries that are cross-connected.
Verify the average electrolyte temperature for the specified
| connected battery cells is above the limit specified in the NOTE
| above.
‘ 10% of connected cells 92 days
| (perIEEE-450-2002)
AND
| AND
i All connected cells. 12 months
| SR 3.8.106.8 NOTE
’ Specific gravity needs to be corrected for electrolyte temperature
and level. Level correction is not required, however, when
battery charging current is < 2 amps when on float charge.
Verify the specific gravity for each connected battery cell is > 12 months
1.200. (perIEEE450-2002)
SR 3.8.106.9 Perform, to the extent possible, a detailed visual inspection of the | 12 months
battery installation in accordance with IEEE 450-2002, Annex E.
(perIEEE-450-2002)
SR 3.8.106.10 Verify connection resistance is <150x10° ohm for each inter-cell, | 12 months
inter-rack, inter-tier, and terminal connection.
{perIEEE-450-2002)
SR 3.8.106.11 Verify each battery float current is within the vendor SR 3.8.6.1 (7 days)
recommended limiting current:
{per-battery-manufacturer)

> 0 and < 0.75 amps for 1260 AH rated batteries and
> 0 and < 1.5 amps for 1800 AH rated batteries.




TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 15 of 38

B 3.8.4 DC Sources — Operating
BASES

BACKGROUND

The station DC electrical power system provides the AC emergency power system with control power. It also
provides both motive and control power to selected safety related equipment and preferred AC vital bus power (via
inverters). As required by 10 CFR 50, Appendix A, GDC 17 (Ref.1), the DC electrical power system is designed to
have sufficient independence, redundancy, and testability to perform its safety functions, assuming a single failure.
The DC electrical power system also conforms to the recommendations of Regulatory Guide 1.6 (Ref. 2) and
IEEE-308 (Ref. 3).

The 125 VDC electrical power system consists of two independent and redundant safety related Class 1E DC electrical
power systems (Train A and Train B). Each subsysterm-consists-ef-twe-125-VDC-batteres train consists of two

subsystems each containing one 125 VDC battery (each-battery-with-50%-capacity), the asseciated required battery
chargerés) for each battery, and all the associated control equipment and interconnecting cabling.

During normal operation, the 125 VDC load is powered from the required battery charger with the batteries floating
on the system. In case of loss of normal power to the required battery charger, the DC load is automatically powered
from the station batteries.

The Train A and Train B DC electrical power stbsystems provide control power for their is associated Class 1E AC
power load group, 4.16 kV switchgear, and 480 V load centers. The DC electrical power subsystems also provide DC
electrical power to other loads, including the inverters; which in turn power the AC vital buses.

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

Train A DC systems are capable of providing DC power to both Channel A and Channel C loads when DC subsystems
A and C are manually cross-connected. This allows both DC buses to remain operable during battery replacement,
testing, or maintenance of any one DC battery or battery charger.

Train B DC systems are capable of providing DC power to both Channel B and Channel D loads when DC subsystem B
and D are manually cross-connected. This allows both DC buses to remain operable during battery replacement,
testing, or maintenance of any one DC battery or battery charger.

Train | Subsystem | DCBus | Vital Bus | Battery | Charger | Swing Charger
A D1 Y01 B007 B0OO1
A B021
L D3 Y03 B009 B0O3
B D2 Y02 B0O8 B002
B B022
D D4 Y04 B010 B0O04

During cross connecting of subsystem buses A and C, or B and D, two batteries will be paralleled for a short duration.
An electrical fault during that duration could exceed the interrupting duties of the protective devices. This is an
accepted practice during transfer of power sources and is considered to be an acceptable minimal risk. Once the
cross-tie alignment is complete, only one battery is aligned to cross connected buses D1 and D3 or D2 and D4.
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The DC power distribution system is described in more detail in the Bases for LCO 3.8.9, "Distribution Systems -
Operating,” and for LCO 3.8.10, "Distribution Systems - Shutdown.”

Each 125 VDC battery is separately housed in a ventilated room apart from its charger and distribution eenters buses.
Each subsystem is located in an area separated physically and electrically from the other subsystems to ensure that a
single failure in one subsystem does not cause a failure in a redundant subsystem. There is no sharing of equipment
between redundant Class 1E subsystems, such as batteries, battery chargers, or distribution panels. Subsystems A
and C, or B and D share a battery and battery charger(s) when cross-tied.

Each battery has adequate storage capacity to meet the duty cycle(s) discussed in the UFSAR, Chapter 8 (Ref. 6).
The battery is designed with additional capacity above that required by the design duty cycle to allow for temperature
variations and other factors.

The batteries for Train A and Train B DC electrical power subsystems are sized to produce required capacity at 80%
of nameplate rating, corresponding to warranted capacity at end of life cycles and the 100% design demand. The
minimum design voltage limit at the supplied loads is 105 V.

The battery cells are of flooded lead acid construction with a nominal specific gravity of 1.215. This specific gravity
corresponds to an open circuit battery voltage of approximately 120 V for a 58-cell battery (i.e., cell voltage of 2.065
Volts per cell (Vpc)). The open circuit voltage is the voltage maintained of a fully charged cell when there is no
charging or discharging. Once fully charged with its open circuit voltage > 2.065 Vpc, the battery cell will maintain its
capacity for 30 days without further charging per manufacturer’s instructions. All cells begin to self-discharge when
left on open circuit, but cells can be left open circuit for some period of time (>30 days, refer to the manufacturer’s
instruction for the maximum storage periods) without any long-term performance degradation. Optimal long-term
performance however, is obtained by maintaining a float voltage of 2.20 to 2:25 2.28 Vpc. This provides adequate
over-potential, which limits the formation of lead sulfate and self-discharge. The nominal float voltage of 2:25 2.267
Vpc corresponds to a total float voltage eutput of 131.5 V for a 58-cell battery as-diseussed-in-the-FSAR-Chapter-8
Ref-63-.

Each Train A and Train B DC electrical power subsystem battery charger has ample power output capacity for the
steady state operation of connected loads required during normal operation, while at the same time maintaining its
battery bank fully charged. Each battery charger also has sufficient excess capacity to restore the battery from the
design minimum charge to its fully charged state within 24 hours while supplying normal steady state loads discussed
in the UFSAR, Chapter 8 (Ref. 6).

Each subsystem has a dedicated battery charger that is rated at 300 amps. Each Train has a 400 amp rated swing
battery charger that meets all the performance requirements of the dedicated charger and can be manually aligned to
either subsystem. The swing charger breakers and interconnecting cables allow alignment to either subsystem within
a train. Key interlocks limit swing charger alignment to one subsystem at a time. The Train B swing charger can also
be aligned to non-1E 125 VDC Battery Bus D5. Electrical isolation and independence between subsystems required
by R.G. 1.75 is maintained by the isolation capability of the battery charger itself and the kirk-key interlocked output
circuit breakers. If the swing battery charger is substituted for one of the dedicated battery chargers, the
requirements of independence and redundancy between subsystems are maintained.

The swing battery charger and the normal dedicated battery charger are equally qualified. When required, the swing
battery charger can replace the normal dedicated battery charger using the provided circuit breakers. The swing
battery charger can stay in service indefinitely, and there are no restrictions on swing battery charger use. The swing
and dedicated battery chargers are designed to operate in parallel in any combination. The swing battery charger is
powered from its respective Train’s common MCC which is diesel generator backed as required by Technical
Specification 3.8.1 or 3.8.2.

With same train DC buses cross-connected, an OPERABLE charger or chargers with a combined rated capacity greater
than or equal to 400 amps is required.
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A “required battery charger” is one of the following:

the “dedicated charger” aligned to its respective DC bus,

the “swing battery charger” aligned to the respective DC bus,
two “dedicated chargers” aligned to cross-tied DC buses, or
the “swing battery charger” aligned to cross-tied DC buses.

e & @&

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

When desired, the charger can be placed in the equalize mode. The equalize mode is at a higher voltage than the
float mode and charging current is correspondingly higher. The battery charger is operated in the equalize mode
after a battery discharge or for routine maintenance. Following a battery discharge, the battery recharge
characteristic accepts current at the current limit of the battery charger (if the discharge was significant, e.g.,
following a battery service test) until the battery terminal voltage approaches the charger voltage setpoint. Charging
current then reduces exponentially during the remainder of the recharge cycle. Lead-calcium batteries have recharge
efficiencies of greater than 95%, so once at least 105% of the ampere-hours discharged have been returned, the
battery capacity would be restored to the same condition as it was prior to the discharge. This can be monitored by
direct observation of the exponentially decaying charging current or by evaluating the amp-hours discharged from the
battery and amp-hours returned to the battery.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the UFSAR, Chapter 6 (Ref. 7) and
Chapter 15 (Ref. 8), assume that Engineered Safety Feature (ESF) systems are OPERABLE. The DC electrical power
system provides normal and emergency DC electrical power for the DGs, emergency auxiliaries, and control and
switching during all MODES of operation.

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

a. An assumed loss of all offsite AC power or all onsite AC power; and
b. A worst-case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy Statement.

LCO

The DC electrical power trains, each train consisting of two batteries, the required battery charger for each battery,
and the corresponding control equipment and interconnecting cabling supplying power to the associated bus within
the train are required to be OPERABLE by LCO 3.8.9 “Distribution Systems — Operating.” This te ensures the
availability of the required power to shut down the reactor and maintain it in a safe condition after an anticipated
operational occurrence (AOO) or a postulated DBA. Loss of any train DC electrical power subsystem does not prevent
the minimum safety function from being performed consistent with UFSAR Chapter 8 (Ref. 6).

An OPERABLE DC electrical power train requires two batteries and required respective chargers to be operating and
connected to the associated DC buses.

During the cross-connection period of 30 days, an OPERABLE DC electrical power train (A or B) requires one battery
and the required battery charger(s) to be operating and connected to subsystem DC buses A and C or B and D.



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 18 of 38
APPLICABILITY

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

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

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

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

ACTIONS
Al A2andA.3

Condition A represents one train with one or two required battery chargers or associated control equipment or cabling
inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is not maintained). The ACTIONS provide a tiered response
that focuses on returning the battery to the fully charged state and restoring a-fully-guatified the required charger(s)
to OPERABLE status in a reasonable time period.

Required Action A.1 requires that the battery terminal voltage be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time provides for returning the inoperable charger to OPERABLE status
or providing an alternate means of restoring battery terminal voltage to greater than or equal to the minimum
established float voltage. Restoring the battery terminal voltage to greater than or equal to the minimum established
float voltage provides good assurance that, within 12 hours, the battery will be restored to its fully charged condition
(Required Action A.2) from any discharge that might have occurred due to the charger inoperability. A discharged
battery having terminal voltage of at least the minimum established float voltage indicates that the battery is on the
exponential charging current portion (the second part) of its recharge cycle. The time to return a battery to its fully
charged state under this condition is simply a function of the amount of the previous discharge and the recharge
characteristic of the battery. Thus there is good assurance of fully recharging the battery within 12 hours, avoiding a
premature shutdown with its own attendant risk.

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

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

Required Action A.2 requires that the battery float current be verified to be less than or equal to 2 amps. This
indicates that, if the battery had been discharged as the result of the inoperable battery charger, it has now been
fully recharged. If at the expiration of the initial 12 hour period the battery float current is not less than or equal to 2
amps this indicates there may be additional battery problems and the battery must be declared inoperable.

A digital multimeter of high accuracy in an average function mode will be used to measure the steady state float
charging current. The multimeter is capable of measuring the low magnitude of DC current (less than 2 amps) and
filtering the induced AC noise from the connected inverter. A millivolt shunt located close to the battery terminal
provides the battery float charging current signal.
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Required Action A. 3 limits the restoration time for the required ineperable battery charger to 7 days. This action is
applicable if an alternate means of restoring battery terminal voltage to greater than or equal to the minimum
established float voltage has been used (e.g., balance of plant non-Class 1E battery charger). The 7 day
completion time reflects a reasonable time to effect restoration of the required guatified battery charger to operable
status.

B.l

With the required DC electrical power subsystem battery charger or associated control equipment or cabling outside
the allowances of the Required Actions for Condition A, sufficient capacity to supply the maximum expected load
requirement is not assured and the corresponding DC battery must be declared inoperable immediately.

ClandC2

Condition C represents one or more required DC electncal power subsystem(s) on one tram moperable for reasons
other than Condition A &rair

busa&bam%eé—by—ﬁ%e—@%&ba&ew—amer{s) Any event that r&eults ina Ioss of the AC bus supportmg
the battery charger will eventually aise result in loss of DC to that Subsystem Frain. Recovery of the AC bus,
especially if it is due to a loss of offsite power, will be hampered by the fact that many of the components necessary
for the recovery (e.g., diesel generator control and field flash, AC load shed and diesel generator output circuit
breakers, etc.) fikely rely upon the operability of the battery(ies). In addition, DC loads with the energization
transients ef-ary-BE-eads that are beyond the capability of the battery charger and normally require the assistance
of the battery will not be able to be brought online. The 2-hour limit allows sufficient time to effect restoration of an
inoperable battery given that the majority of the conditions that lead to battery inoperability (e.g. loss of battery
charger, battery cell voltage less than 2.07 V, etc.) are identified in LCOs Specifications 3.8.4, 3.8.5, and 3.8.6
together with additional specific completion times.

Condition C also represents one train with a loss of ability to completely respond to an event, and a potential loss of
ability to remain energized during normal operation. It is therefore, imperative that the operator's attention focus on
stabilizing the unit, minimizing the potential for complete loss of DC power to the affected subsystem &rain. The 2
hour limit is consistent with the allowed time for an inoperable DC distribution system tais.

If one of the required DC electrical power subsystems is inoperable for reasons other than Condition A or C (e.g.,
inoperable battery charger and associated inoperable battery), the remaining DC electrical power subsystem has the
capacity to support a safe shutdown and to mitigate an accident condition. Since a subsequent worst case single
failure could, however, result in the loss of minimum necessary DC electrical subsystems to mitigate a worst-case
accident, continued power operation should not exceed 2 hours. The 2-hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 9) and reflects a reasonable time to cross connect with same train DC subsystem or assess unit
status as a function of the inoperable DC electrical power subsystem and, if the DC electrical power subsystem is not
restored to OPERABLE status, to prepare to effect an orderly and safe unit shutdown. Either of Required Actions C1
or C.2 will restore the DC subsystem train to OPERABLE status. Required Action C.2 includes a Note to ensure the
battery aligned to the cross tied subsystem buses has adequate capacity.

Cross connection of two subsystems on two trains has not been analyzed and is therefore not permitted.
D1

Condition D represents one train with one subsystem battery out of service and two subsystems cross-connected
with one battery. This alignment will allow both subsystems to remain OPERABLE for 30 days. The 30-day duration
is adequate for replacement of a battery bank and performance of battery discharge testing (online) in Modes 1
through 4. Condition D includes a Note to ensure the battery aligned to the cross-tied subsystem buses has adequate
capacity.

The SONGS 2/3 Living PRA determined acceptable risk impact for a period of 30 days while two same train DC
subsystems are cross-connected with one battery supporting both buses. The analysis was performed consistent with
the guidelines of R.G. 1.74 and R.G 1.177.
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Cross connection of two subsystems on two trains has not been analyzed and is therefore not permitted.

ElandE2

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

SURVEILLANCE REQUIREMENTS

SR3.84.1

Verifying battery terminal voltage while on float charge for the batteries helps to ensure the effectiveness of the
battery chargers, which support the ability of the batteries to perform their intended function. Float charge is the
condition in which the charger is supplying the continuous charge required to overcome the internal losses of a
battery and maintain the battery in a fully charged state, while supplying the continuous steady state loads of the
associated DC subsystem. On float charge, battery cells will receive adequate current to optimally charge the battery.
The voltage requirements are based on the nominal design voltage of the battery and are consistent with the
minimum float voltage established by the battery manufacturer (2.20 Vpc er127-6-V-at-the-batters-terminals). This
voltage maintains the battery plates in a condition that supports maintaining the grid life (expected to be
approximately 20 years). The 7-day Frequency is consistent with manufacturer recommendations.

SR3.84.2

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

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. s

4 Tt reorto-o & » * -

SR3.8.4.3

A battery service test is a special test of battery capability, as found, to satisfy the design requirements (battery duty
cycle) of the DC electrical power system. The discharge rate and test length should correspond to the design duty
cycle requirements as specified in IEEE 450 (Ref. 4). For 1800 AH rated batteries, the service test and modified
performance discharge test will use the combined duty cycle of the cross-connected subsystems. The 30 month
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service test Frequency is in accordance with IEEE 450-2002, which requires a service test at the discretion of the user
at periodic times between the 60 month performance tests.

This SR is modified by two Notes: Note 1 allows the performance of a modified performance discharge test in lieu of
a service test. Note 2 continues to allow the once per 48 month performance of the battery performance discharge
test in SR 3.8.6.6 in lieu of SR 3.8.4.3. This substitution is acceptable because SR 3.8.6.6 represents a more severe
test of battery capacity than does SR 3.8.4.3.

The modified performance discharge test is described in the Bases for SR 3.8.6.6.

A battery service test or modified performance test shall be performed after installation of a new battery bank for
Operability. Within 2 years after initial installation, a battery performance test shall be performed for collecting
baseline data for future battery capacity trending purposes. The application of the modified performance test is the
preferred choice at SONGS for Class 1E batteries >1800 AH (refer to the Vendor and/or Engineering justification
below).

If for any reason a battery has to undergo a service and performance test (e.g., one following the other during
scheduled maintenance testing), the service test shall be completed first. Recharging of the battery is required before
the performance test is conducted. The “as found” condition prior to the performance test is state of the battery
immediately prior to the performance test.

1. 10 CFR.50, Appendix A, GDC 17.

2 Regulatory Guide 1.6, March 10, 1971.
3. IEEE-308-1978.

4 IEEE-450-2002.

5.  IEEE-485-1997.

6. UFSAR, Chapter 8.

7. UFSAR, Chapter 6.

8.  UFSAR, Chapter 15.

9. Regulatory Guide 1.93, December 1974.
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10.  Regulatory Guide 1.32, February 1977.

11.  Regulatory Guide 1.129, April 1977.
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B 3.8.5 DC Sources — Shutdown

BASES

BACKGROUND

A description of the DC sources is provided in the Bases for LCO 3.8.4, "DC Sources - Operating." When TS 3.8.5
applies, there are two exceptions to what is described in the Bases for LCO 3.8.4:

1. The DC subsystem cross-connect configuration and use is described in the bases for LCO 3.8.10, ‘Distribution
Systems — Shutdown”

2 With same train DC buses cross-connected, an OPERABLE charger or chargers with a combined rated
capacity greater than or equal to 300 amps is required. When cross tied, there are no restrictions on battery
charger operation. A “required battery charger” is one of the following:

® the “dedicated charger” aligned to its respective DC bus,

® the “swing battery charger” aligned to the respective DC bus,

e one “dedicated charger” aligned to cross-tied DC buses, or

° the “swing battery charger” aligned to cross-tied DC buses.
APPLICABLE SAFETY ANALYSES

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

The OPERABILITY of the DC subsystems is consistent with the initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

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

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

b. Sufficient instrumentation and control capability is available for monitoring and maintaining the unit status;
and

C Adequate DC electrical power is provided to mitigate events postulated during shutdown, such as a fuel
handling accident.

The DC sources satisfy Criterion 3 of the NRC Policy Statement.
LCO

Each DC electrical power train, each-subsystem consisting of two batteries (unless cross connected per LCO 3.8.10),
the required ere-battery charger for each per battery, and the corresponding control equipment and interconnecting
cabling within the train, are required to be OPERABLE to support required trains of distribution systems required
OPERABLE by LCO 3.8.10, "Distribution Systems — Shutdown." This ensures the availability of sufficient DC electrical
power sources to maintain eperate the unit in a safe shutdown condition manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling accidents).
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APPLICABILITY

The DC electrical power sources required to be OPERABLE in MODES 5 and 6, and during movement of irradiated fuel
assemblies provide assurance that:

a. Required features needed to mitigate a fuel handling accident are available;

b. Required features necessary to mitigate the effects of events that can lead to core damage during shutdown
are available; and

¢ Instrumentation and control capability is available for monitoring and maintaining the unit in a cold shutdown
condition or refueling condition.

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

A.l,A2andA.3

Condition A represents one train inoperable with one or two required battery chargers or associated control
equipment or cabling inoperable (e.g., the battery voltage limit of SR 3.8.4.1 is not maintained). The ACTIONS
provide a tiered response that focuses on returning the battery to the fully charged state and restoring a-fully
quatified the required charger(s) to OPERABLE status in a reasonable time period.

Required Action A.1 requires that the battery terminal voltage be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time provides for returning the inoperable charger to OPERABLE status
or providing an alternate means of restoring battery terminal voltage to greater than or equal to the minimum
established float voltage. Restoring the battery terminal voltage to greater than or equal to minimum established
float voltage provides good assurance that, within 12 hours, the battery will be restored to its fully charged condition
(Required Action A.2) from any discharge that might have occurred due to the charger inoperability. A discharged
battery having terminal voltage of at least the minimum established float voltage indicates that the battery is on the
exponential charging current portion (the second part) of its recharge cycle. The time to return a battery to its fully
charged state under this condition is simply a function of the amount of the previous discharge and the recharge
characteristic of the battery. Thus there is good assurance of fully recharging the battery within 12 hours, avoiding a
premature shutdown of refueling activities-with-is-own-attendant-risk,

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

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

Required Action A.2 requires that the battery float current be verified as less than or equal to 2 amps. This indicates
that, if the battery had been discharged as the result of the inoperable battery charger, it has now been fully
recharged. If at the expiration of the initial 12 hour period the battery float current is not less than or equal to 2
amps this indicates there may be additional battery problems and the battery must be declared inoperable.

Required Action A.3 limits the restoration time for the required neperable battery charger to 7 days. This action is
applicable if an alternate means of restoring battery terminal voltage to greater than or equal to the minimum
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established float voltage has been used (e.g., balance of plant non-Class 1E battery charger). The 7 day completion
time reflects a reasonable time to effect restoration of the qualified battery charger to operable status.

Bl

With the required DC electrical power subsystem battery charger or associated control equipment or cabling outside
the allowances of the Required Actions for Condition A, sufficient capacity to supply the maximum expected load
requirement is not assured and the corresponding DC battery must be declared inoperable immediately.

C1.C2.1,C22,C23.C24

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

If two trains are required per LCO 3.8.10, the remaining train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS and fuel movement. By allowing the option to
declare required features inoperable with the associated DC power source(s) inoperable, appropriate restrictions will
be implemented in accordance with the affected required features LCO ACTIONS. In many instances, this option may
involve undesired administrative efforts. Therefore, the allowance for sufficiently conservative actions is made (i.e.,
to suspend CORE ALTERATIONS, movement of irradiated fuel assemblies, and operations involving positive reactivity
additions). The Required Action to suspend positive reactivity additions does not preclude actions to maintain or
increase reactor vessel inventory, provided the required SDM is maintained.

Suspension of these activities shall not preclude completion of actions to establish a safe conservative condition.
These actions minimize probability of the occurrence of postulated events. It is further required to immediately
initiate action to restore the required DC electrical power subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical power to the unit safety systems.

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may be without sufficient power.

SURVEILLANCE REQUIREMENTS

SR3.8.5.1

SR 3.8.5.1 states that Surveillances required by SR3.8.4.1 through SR 3.8.4.3 are applicable in these MODES. See
the corresponding Bases for LCO 3.8.4 for a discussion of each SR.

This SR is modified by a Note. The reason for the Note is to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must still be capable of being met, but actual performance is not
required.

Verification of the battery terminal voltage and battery charger output currentamps is addressed by LCS 3.8.105.
REFERENCES

1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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B 3.8.6 Battery Parameters

BASES

BACKGROUND

This LCO delineates the limits on battery float current as well as electrolyte temperature, level, and float voltage,
specific-gravity for the DC power subsystem batteries. A discussion of these batteries and their OPERABILITY
requirements is provided in the Bases for LCO 3.8.4, "DC Sources — Operating,” and LCO 3.8.5, "DC Sources —
Shutdown." In addition to the limitations of this Specification, the licensee controlled program also implements a
program specified in Administrative Controls Section Specification 5.5.2.16 for monitoring various battery parameters
that is based on recommendations of IEEE Standard 450-2002, “IEEE Recommended Practice for Maintenance,
Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications” (Ref. 3).

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

APPLICABLE SAFETY ANALYSES

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

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

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

b. A worst-case single failure.

Battery parameters satisfy Criterion 3 of the NRC Policy Statement.

LCO

Battery parameters must remain within acceptable limits to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an anticipated operational occurrence or a postulated DBA.
Battery parameter limits are conservatively established, allowing continued DC electrical system function even with
limits not met.

Additional preventative maintenance, testing, and monitoring performed in accordance with the Licensee Controlled

Specifications 3.8.104, 3.8.105 and 3.8.106 is conducted as specified in Administrative Controls Section Specification
5.5.2.16.

APPLICABILITY
The battery parameters are required solely for the support of the associated DC electrical power subsystems.

Therefore, battery parameter limits are only required when the DC power source is required to be OPERABLE. Refer
to the Applicability discussion in the Bases for LCO 3.8.4 and LCO 3.8.5.
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ACTIONS

Al. A2 andA3

A battery cell is degraded when the cell ﬂoat vottage ns <2 07 V A battery bank may not be degraded with one or

A = A cgraded. Within 2
hours, verification of the requnred battery charger OPERABILITY is made by momtonng the battery terminal voltage
(perform SR 3.8.4.1) and of the overall battery state of charge by monitoring the battery float charge current
(perform SR 3.8.6.1). This assures that there is still sufficient battery capacity to perform the intended function.
Therefore, the affected battery is not required to be considered inoperable solely as a result of one or more cells in
one or more batteries <2.07 V, and continued operation is permitted for a limited period up to 24 hours per Required
Action A.3.

Since the Required Actions of A.1 and A.2 only specify “perform,” a failure of SR 3.8.4.1 or SR 3.8.6.1 acceptance
criteria does not result in this Required Action not met. However, if one of the SRs is failed, the appropriate
Condition(s), depending on the cause of the failures, is entered. If SR 3.8.6.1 is failed then there is not assurance
that there is still sufficient battery capacity to perform the intended function and the battery must be declared
inoperable immediately.

BlandB2

One or two mere batteries in one train with float current of >2 amps indicates that a partial discharge of the battery
capacity has occurred. This may be due to a temporary loss of a battery charger or possibly due to one or more
battery cells in a low voltage condition reflecting some loss of capacity. Within-2-heurs; Verification of the required
battery charger OPERABILITY is made by monitoring the battery terminal voltage within 2 hours (perform SR
3.8.4.1). If the terminal voltage is found to be less than the minimum established float voltage there are two
possibilities, the battery charger is inoperable or is operating in the current limit mode. Cendition-A-adearessed
charger-inoperability: 1 The charger is operating in the current limit mode after 2 hours that is an indication that the
battery has been substantially discharged and likely cannot perform its required design functions. The time to return
the battery to its fully charged condition in this case is a function of the battery charger capacity, the amount of loads
on the associated DC system, the amount of the previous discharge, and the recharge characteristic of the battery.
The charge time can be extensive, and there is not adequate assurance that it can be recharged within 12 hours
(Required Action B.2). The battery must therefore be declared inoperable.

If the float voltage is found to be satisfactory but there are one or more battery cells with float voltage less than 2.07
V, the associated “OR” statement in Condition F is applicable and the battery must be declared inoperable
immediately. If float voltage is satisfactory and-there-are-ne-cellsless-than-2-07- there is a good assurance that,
within 12 hours, the battery will be restored to its fully charged condition (required Action B.2) from any discharge
that might have occurred due to a temporary loss of the battery charger. A discharged battery with float voltage (the
charger setpoint) across its terminals indicates that the battery is on the exponential charging current portion (the
second part) of its recharge cycle. The time to return a battery to its fully charged state under this condition is simply
a function of the amount of the previous discharge and the recharge characteristic of the battery. Thus there is good
assurance of fully recharging the battery within 12 hours, avoiding a premature shutdown with its own attendant risk.

If the condition is due to one or more cells in a low voltage condition but still greater than 2.07 V and float voltage is
found to be satisfactory, this is not indication of a substantially discharged battery and 12 hours is a reasonable time
prior to declaring the battery inoperable.

Since Required Action B.1 only specifies “perform,” a failure of SR 3.8.4.1 acceptance criteria does not result in the
Required Action not met. However, if SR 3.8.4.1 is failed, the appropriate Condition(s), depending on the cause of
the failure, is entered.
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Ca.Cl.andC.3

With one or two mere batteries on i one train with one or more cells with electrolyte level above the top of the
plates, but below the minimum established design limits, the battery still retains sufficient capacity to perform the
intended function. Therefore, the affected battery is not required to be considered inoperable solely as a result of
electrolyte level not met. Electrolyte level limits are visually indicated on each cell via minimum and maximum
electrolyte level lines. Within 31 days the minimum established design limits for electrolyte level must be
re-established. With electrolyte level below the top of the plates there is a potential for dryout and plate degradation.
Required Actions C.1 and C.2 address this potential (as well as provisions in Administrative Controls Section
Speeification 5.5.2.16, Battery Monitoring and Maintenance Program). Verification of electrolyte level below the top
of the plates, per Administrative Controls Section 5.5.2.16.c, is addressed by LCS 3.8.106.

The Required Actions are modified by & two Notes: Note 1 that indicates that they Required Actions C.1 and C.2 are
only applicable if electrolyte level is below the top of the plates. Within 8 hours, the electrolyte level is required to be
restored to above the top of the plates. Note 2 indicates that Required Action C.2 must be completed if electrolyte
level was below the top of the plates. The Required Action C.2 requirement to verify that there is no leakage by visual
inspection and the Administrative Controls Section Specification 5.5.2.16.c iter-te initiate action to equalize and test
in accordance with manufacturer’'s recommendation are taken from Annex D of IEEE Standard 450 (Ref. 3). They are
performed following the restoration of the electrolyte level to above the top of the plates. Based on the results of the
manufacturer’s recommended recemmendation testing, the battery(ies) may have to be declared inoperable and the
affected cells replaced.

D.1

With one or two mere batteries on one train with pilot cell temperature less than the minimum established design
limit, 12 hours is allowed to restore the temperature to within limits. A low electrolyte temperature limits the current
and power available. Since the battery is sized with margin, while battery capacity is degraded, sufficient capacity
exists to perform the intended function and the affected battery is not required to be considered inoperable solely as
a result of the pilot cell temperature not met.

El

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

El

With one or more batteries with any battery parameter is outside the allowances of the Required Actions for
Condition A, B, C, D, or E, sufficient capacity to supply the maximum expected load requirement is not assured and
the corresponding DC battery must be declared inoperable. Additionally, discovering one or more batteries in one
train with one or more battery cells with float voltage less than 2.07 V and float current greater than 2 amps indicates
that the battery capacity may not be sufficient to perform the intended functions. The battery must therefore be
declared inoperable immediately.

SURVEILLANCE REQUIREMENTS

SR3.8.6.1

Verifying battery float current while on float charge is used to determine the state of charge of the battery. Float
charge is the condition in which the charger is supplying the continuous charge required to overcome the internal
losses of a battery and maintain the battery in a charged state. The float current requirements are based on the float
current indicative of a charged battery. Use of float current to determine the state of charge of the battery is
consistent-with-TEEE-450-(Ref-3)- and the 7-day Frequency is consistent with battery vendor recommendation.
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This SR is modified by a Note: The Note that states that the float current requirement is not required to be met when
battery terminal voltage is less than the minimum established float voltage of SR 3.8.4.1. When this float voltage is
not maintained the Required Actions of LCO 3.8.4 Action ACHON-A are being taken, which provide the necessary and
appropriate verifications of the battery condition. Furthermore, the float current limit of < 2 amps is established
based on the nominal float voltage value and is not directly applicable when this voltage is not maintained.

SR 3.8.6.2 and SR 3.8.6.5

SRs 3.8.6.2 and 3.8.6.5 require verification that the pilot or connected cell float voltages are equal to or greater than
the short term absolute minimum voltage of 2.07 V. Optimal long-term battery performance is obtained by
maintaining a float voltage greater than or equal to the minimum established design limits provided by the battery
manufacturer—which-corresponds-teo-136:-5-V-at-the-battery-termipals-er225-¥pe. This provides adequate
over-potential, which limits the formation of lead sulfate and self-discharge, which could eventually render the battery
inoperable. Float voltage less than the administrative limit in-this-range-orless, but greater than 2.07 Vpc, are is
addressed m LCS 3 8 106 as requrred by Admmrsh*atwe Controls Secbon%eeerﬁaﬂen 5. 5 2 16 SRs—}S—G—}aﬁd

ve%ageef—%e?-V——The Frequency for cell voﬂ:age venﬂcatton every 31 days for pllot cell and 92 days for each
connected cell is consistent with IEEE-450 (Ref. 3). The administrative limit for cell minimum voltage is specified in
LCS 3.8.106.

SR 3.8.6.3

The limit specified for electrolyte level ensures that the plates suffer no physical damage and maintains adequate
electron transfer capability. The minimum established design limit is the minimum mark on the cell jar, which is
above the top of the plates. The 31 day Frequency is consistent with IEEE-450 (Ref. 3). Battery cells with electrolyte
level below the top of the plates are addressed in LCS 3.8.106.

SR3.8.64

This Surveillance verifies that the pilot cell temperature is greater than or equal to the minimum established design
limit, which is specified in LCS 3.8.106. Pilot cell electrolyte temperature is maintained above this temperature to
assure the battery can provide the required current and voltage to meet the design requirements. Temperatures
lower than assumed in battery sizing calculations act to inhibit or reduce battery capacity. The 31 day Frequency is
consistent with IEEE-450 (Ref. 3).

SR3.8.6.6

A battery performance discharge test is a test of constant current capacity of a battery, normally done in the "as
found" condition, after having been in service, to detect any change in the capacity determined by the acceptance
test. The test is intended to determine overall battery degradation due to age and usage. For 1800 AH rated
batteries, the modified performance test will use the combined duty cycle of the cross-connected subsystems.

Either the battery performance discharge test or the modified performance discharge test is acceptable for satisfying
SR 3.8.6.6; however, only the modified performance discharge test may be used to satisfy the battery service test
requirements of SR 3.8.4.3 for the 1800 AH rated batteries.

A modified performance discharge test is a test of the battery capacity and its ability to provide a high rate, short
duration load (usually the highest rate of the duty cycle). This will often confirm the battery’s ability to meet the
critical period of the load duty cycle, in addition to determining its percentage of rated capacity. Initial conditions
for the modified performance discharge test should be identical to those specified for a service test. The modified
performance dtscharge tst ns conducted in accordance wuth IEEE 450-2002 Annex 1. 3 —It-may—eeas:st—ef-)eeb-eve
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discharge-test: The battery terminal voltage for the modified performance discharge test must remain above the
minimum battery terminal voltage specified in the battery service test for the duration of time equal to that of the
service test.

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

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

Spare cell(s) are normally maintained qualified by installing them in the same seismic battery rack where the
OPERABLE cells reside, kept on float charge and surveilled as if they were OPERABLE. The spare cells are included
during battery discharge testing to demonstrate their adequacy under the discharge conditions that would be present
if they were OPERABLE.

If for any reason a battery has to undergo a service and performance test (e.g., one following the other during
scheduled maintenance testing), the service test shall be completed first. Recharging of the battery is required before
the performance test is conducted. The “as found” condition prior to the performance test is state of the battery
immediately prior to the performance test.

REFERENCES

1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
3. 1IEEE-450-2002.
4, IEEE-485-1997.
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5.5 Procedures, Programs, and Manuals
The following section was added to the Procedures, Programs, and Manuals Section of the Technical Specifications:
5.5.2.16 Battery Monitoring and Maintenance Program
This Program provides for restoration and maintenance, based on the recommendations of IEEE
Standard 450-2002, “IEEE Recommended Practice for Maintenance, Testing, and Replacement of
Vented Lead-Acid Batteries for Stationary Applications,” of the following:
a. Actions to restore battery cells with float voltage < 2.13 V, and

b. Actions 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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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems — Operating

BASES

BACKGROUND

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

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

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

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

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

The Class 1E AC electrical power distribution system for each train and the list of all required distribution buses are
presented in Table B 3.8.9-1.



TECHNICAL SPECIFICATION - 3.8 ELECTRICAL POWER SYSTEMS Page 33 of 38
Table B 3.8.9-1 (Page 1 of 1)
AC and DC Electrical Power Distribution Systems
TYPE VOLTAGE TRAIN A TRAIN B
AC 4160 V ESF Bus A04 ESF Bus A06
safety
buses 480 V Load Center B04 Load Center B06
SUBSYSTEM A SUBSYSTEM C SUBSYSTEM B SUBSYSTEM D
DCbuses | 125V Bus D1 from Bus D3 from Bus D2 from Bus D4 from
battery B007 and : battery BO09 and : battery BOO8 and : battery B010 and
required battery required battery | required battery required battery
charger charger charger charger
CHANNEL A CHANNEL C CHANNEL B CHANNEL D
ACvital 155y Bus Y01 from Bus Y03 from Bus Y02 from Bus Y04 from
buses inverter Y001 inverter Y003 inverter Y002 inverter YO04
connected to bus : connected to bus | connected to bus | connected to bus
D1 D3 D2 D4
NOTES:

(1) If a support system (e.g., charger or inverter) is declared inoperable and it has its own LCO, entry
into LCO 3.8.9 is not required. Only entry into its LCO is required.

(2) An OPERABLE Class 1E battery bank BOOX may replace BO07, BO0O8, BO0O9 or BO10 battery to allow
battery maintenance (including replacement) activities.

(3) The “required battery charger” is described in the bases for LCO 3.8.4, “DC Sources — Operating” and
LCO 3.8.5, "DC Sources ~ Shutdown”.

(4) Subsystems A and C (or B and D) share a battery and battery charger(s) when buses D1 and D3 (or

D2 and D4) are cross-connected as described in the bases of LCO 3.8.4, "DC Sources ~ Operating”
and LCO 3.8.5, "DC Sources — Shutdown”.
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B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.10 Distribution Systems- Shutdown

BASES

BACKGROUND

A description of the AC, DC, and AC vital bus electrical power distribution systems is provided in the Bases for
LCO 3.8.9, "Distribution Systems - Operating" and the Bases for LCO 3.8.5, "DC Sources - Shutdown”.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident and transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15
(Ref. 2), assume Engineered Safety Feature (ESF) systems are OPERABLE. The AC, DC, and AC vital bus electrical
power distribution systems are designed to provide sufficient capacity, capability, redundancy, and reliability to
ensure the availability of necessary power to ESF systems so that the fuel, Reactor Coolant System, and containment
design limits are not exceeded.

The OPERABILITY of the AC, DC, and AC vital bus electrical power distribution system is consistent with the initial
assumptions of the accident analyses and the requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum AC, DC, and AC vital bus electrical power distribution subsystems during MODES 5
and 6 ensures that:

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

b. Sufficient instrumentation and control capability is available for monitoring and maintaining the unit status;
and

C. Adequate power is provided to mitigate events postulated during shutdown, such as a fuel handling
accident.

The AC and DC electrical power distribution systems satisfy Criterion 3 of the NRC Policy Statement.
LCO

Various combinations of subsystems, equipment, and components are required OPERABLE by other LCOs, depending
on the specific unit condition. Implicit in those requirements is the required OPERABILITY of necessary support
required features. This LCO explicitly requires energization of the portions of the electrical distribution system
necessary to support OPERABILITY of required systems, equipment and components —all specifically addressed in
each LCO and implicitly required via the definition of OPERABILITY.

Maintaining these portions of the distribution system energized ensures the availability of sufficient power to operate
the unit in a safe manner to mitigate the consequences of postulated events during shutdown (e.g., fuel handling
accidents).

Same-train DC subsystem Buses may be cross-tied to an 1800 AH rated battery. This alignment allows both
subsystems to remain OPERABLE. There is no time limit to the duration DC subsystem buses may be cross-tied with
the Unit shutdown. An 1800 AH rated battery has sufficient capacity to allow both of the associated vital bus
inverters to remain OPERABLE. The “required charger” with the Unit shutdown is described in the Bases for LCO
3.8.5, "DC Sources — Shutdown”.
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APPLICABILITY

The AC and DC electrical power distribution subsystems required to be OPERABLE in MODES 5 and 6, and during
movement of irradiated fuel assemblies, provide assurance that:

a. Systems to provide adequate coolant inventory makeup are available for the irradiated fuel in the core;
b. Systems needed to mitigate a fuel handling accident are available;
o Systems necessary to mitigate the effects of events that can lead to core damage during shutdown are

available; and

d. Instrumentation and control capability is available for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

The AC, DC, and AC vital bus electrical power distribution subsystem requirements for MODES 1, 2, 3, and 4 are
covered in LCO 3.8.9.

ACTIONS
Al,A21,A22 A23 A24 and A2.5

Although redundant required features may require redundant trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be capable of supporting sufficient required features to
allow continuation of CORE ALTERATIONS and fuel movement. By allowing the option to declare required features
associated with an inoperable distribution subsystem inoperable, appropriate restrictions are implemented in
accordance with the affected distribution subsystems LCO's Required Actions. In many instances, this option may
involve undesired administrative efforts. Therefore, the allowance for sufficiently conservative actions is made (i.e.,
to suspend CORE ALTERATIONS, movement of irradiated fuel assemblies, and operations involving positive reactivity
additions that could result in loss of required SDM (Mode 5) or boron concentration (Mode 6)). Suspending positive
reactivity additions that could result in failure to meet the minimum SDM or boron concentration limit is required to
assure continued safe operation. Introduction of coolant inventory must be from sources that have a boron
concentration greater than what would be required in the RCS for minimum SDM or refueling boron concentration.
This may result in an overall reduction in RCS boron concentration, but provides acceptable margin to maintaining
subcritical operation. Introduction of temperature changes including temperature increases when operating with a
positive MTC must also be evaluated to ensure they do not result in a loss of required SDM,

Suspension of these activities shall not preclude completion of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of postulated events. It is further required to immediately
initiate action to restore the required AC and DC electrical power distribution subsystems and to continue this action
until restoration is accomplished in order to provide the necessary power to the unit safety systems.

Notwithstanding performance of the above conservative Required Actions, a required shutdown cooling (SDC)
subsystem may be inoperable. In this case, these Required Actions of Condition A do not adequately address the
concerns relating to coolant circulation and heat removal. Pursuant to LCO 3.0.6, the SDC ACTIONS would not be
entered.

Therefore, the Required Actions of Condition A direct declaring SDC inoperable, which results in taking the
appropriate SDC actions.

The Completion Time of immediately is consistent with the required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should be completed as quickly as possible in order to minimize
the time the unit safety systems may be without power.
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SURVEILLANCE REQUIREMENTS
SR 3.8.10.1

This Surveillance verifies that the AC, DC, and AC vital bus electrical power distribution system is functioning properly,
with all the buses energized. The verification of proper voltage availability on the buses ensures that the required
power is readily available for motive as well as control functions for critical system loads connected to these buses.
The 7 day Frequency takes into account the redundant capability of the electrical power distribution subsystems, and
other indications available in the control room that alert the operator to subsystem malfunctions.

REFERENCES
1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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|

Attachmen!_: 1:ABagte__ __Maintenanqe R _uirements_g_gayng_d __LC9 V“I.CS Refeyences_ a_b_le 1_

-
-

Description of Parameter Surveillances 1to5Yrs
(92 days) | (12 months) | (12 to 60 months)
Float voltage measured at battery terminals 33:33:;;.}. 1
General appearance and cleanliness of the
battery, the battery rack and/or SR 3.8.106.1
battery cabinel, and the baltery area
Charger output current and voltage SR 3.8.104.2
Electrolyte level of all cells B bt
Cracks in cells or
evidence of electrolyte leakage SHaso0
Any evidence of corrosion at terminals, SR 3.8.106.1
connectors, racks, or cabinets SR 3.8.106.2
Ambient temperature and ventilation See Note 1
Pilot cell voltage B .
ahe SR3.8.6.4 i
electrolyte temperature SR3.8.106.5 e
Battery float charging current or SR3.86.1 | \’ )
pilot cell specific gravity (Not Used) SR3.8.106.11] =
Unintentional battery grounds See Note 1 i)
All battery monitoring systems are NA K)
operational, if installed
Voltage of each cell SIS?'?338813656
Specific gravity of 10% of the cells of the
battery if battery float charging current is not NA b)
used to monitor state of charge
Electrolyte temperature of 10% or o
more of the battery cells il . :{_c) i
Specific gravity and temperature of each | SR 3.8.106.8 o T
cell. SR 3.8.106.7 e
Cell condition e —_— o 4 A
(See Note 2 & IEEE Annex E) o b
Cell to cell and terminal connection = g
resistance. (See IEEE Annex F) SR SA 10010 f ’Jc}
Structural integrity of the battery rack and/or e
cabinet. sRasine , '\iﬂ) L
Battery Charger Test (IEEE Section 6.3) SR3.84.2
Battery Service Test (IEEE Section 6.3) SR3.84.3
Battery Performance Discharge Test
(IEEE Section 6.2) PHARG0
Modified Performance Discharge Test SR 3.86.6
|(Service & Performance test- IEEE Sect 6.4)] ik

Notes (V indicates applicable to SONGS):

1) Parameters are monitored during operator’s shift and alarmed in the SONGS Control Room.

2) Detailed annual visual inspection of each cell in contrast to the monthly inspection of general appearance and cleanliness of the battery.

3) Separate battery service and performance tests will be performed for batteries less than 1800 AH.

4) Only the “Modified Performance Discharge Test” is intended to be used for the 1800 AH batteries to establish consistent trend data throughout
the battery life.
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Attachment 2: DC System Configuration Diagrams (Sketch 1 and 2)

Proposed Train A DC System Reconfiguration

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

Sketch 1

Swing charger can be aligned m
to either Subsystem B or D {or X)
in any Mode

Sketch 2




