AC Sources - Operating
3.8.1

3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources - Operating

LCO 3.8.1 The following AC electrical power sources shall be OPERABLE:

a. Two qualified circuits between the offsite transmission network and
the onsite Class 1E AC Electrical Power Distribution System; and

b. Two diesel generators (DGs) each capable of supplying one train of
the onsite Class 1E AC Electrical Power Distribution System.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required offsite circuit |A.1 Perform SR 3.8.1.1 for 1 hour
inoperable. OPERABLE required offsite
circuit. AND
Once per 12 hours
thereafter
AND
A.2 Declare required feature(s) |24 hours from
with no offsite power discovery of no
available inoperable when | offsite power to one
its redundant required train concurrent with
feature(s) is inoperable. inoperability of
redundant required
feature(s)
AND
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AC Sources - Operating

3.8.1
CONDITION REQUIRED ACTION COMPLETION TIME
A  (continued) R NOTE------=--mmm=-
Startup Transformer No. 2
may be removed from
service for up to 30 days
for preplanned preventative
maintenance. This 30 day
Completion Time may be
applied not more than once
in any 10 year period. The
provisions of LCO 3.0.4 are
not applicable to Startup
Transformer No. 2 during
this 30 day preventative
maintenance period.
Restore required offsite 72 hours
circuit to OPERABLE
status. AND
10 days from
discovery of failure to
meet LCO
B. One DG inoperable. B.1 Perform SR 3.8.1.1 for 1 hour
OPERABLE required offsite
circuit(s). AND
Once per 12 hours
thereafter
AND
B.2 Declare required feature(s) |4 hours from
supported by the discovery of
inoperable DG inoperable | Condition B
when its redundant concurrent with
required feature(s) is inoperability of
inoperable. redundant required
feature(s)
AND
B.3.1 Determine OPERABLE DG |24 hours
is not inoperable due to
common cause failure.
OR
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AC Sources - Operating

3.8.1
CONDITION REQUIRED ACTION COMPLETION TIME
(continued) B.3.2 Perform SR 3.8.1.2 for 24 hours
OPERABLE DG.
AND
B.4 Restore DG to OPERABLE |7 days
status.
AND
10 days from
discovery of failure to
meet LCO
;Ir"]v;o éf;bLl'iered offsite circuits C.1 Declare required feature(s) | 12 hours from
P ' inoperable when its discovery of
redundant required Condition C
feature(s) is inoperable. concurrent with
inoperability of
redundant required
feature(s)
AND
C2 Restore one required 24 hours
offsite circuit to
OPERABLE status.
One required offsite circuit NOTE------==memememe--
inoperable. Enter applicable Conditions and
Required Actions of LCO 3.8.6,
AND "Distribution Systems - Operating,"
when Condition D is entered with no
One DG inoperable. AC power source to any train.
D.1 Restore required offsite 12 hours
circuit to OPERABLE
status.
OR
D.2 Restore DG to OPERABLE | 12 hours
status.
E. Two DGs inoperable. E.A Restore one DG to 2 hours
OPERABLE status.
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AC Sources - Operating

3.8.1
CONDITION REQUIRED ACTION COMPLETION TIME
F. Required Action and F.1 Be in MODE 3. 12 hours
Associated Completion
Time of Condition A, B, C, |AND
D, or E not met.
F.2 Be in MODE 5. 36 hours
G. Three or more required AC |G.1 Enter LCO 3.0.3. Immediately
sources inoperable.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.1.1 Verify correct breaker alignment and indicated power | 7 days
availability for each required offsite circuit.
SR 3.8.1.2 NOTE
All DG starts may be preceded by an engine prelube
period and followed by a warmup period prior to
loading.
31 days
Verify each DG starts from standby conditions and,
in < 15 seconds achieves "ready-to-load" conditions.
SR 3.8.1.3 NOTES
1. DG loadings may include gradual loading as
recommended by the manufacturer.
2.  Momentary transients outside the load range
do not invalidate this test.
3.  This Surveillance shall be conducted on only
one DG at a time.
4.  This SR shall be preceded by and follow,
without shutdown, a successful performance of
SR 3.8.1.2. 31 days
Verify each DG is synchronized and loaded and
operates for > 60 minutes at a load > 2475 kW and
< 2750 kW.
ANO-1 3.8.1-4 5/01/2001



AC Sources - Operating

3.8.1

SURVEILLANCE

FREQUENCY

SR 3.8.14

Verify each day tank contains > 160 gallons of fuel
oil.

31 days

SR 3.8.1.5

Check for and remove accumulated water from each
day tank.

31 days

SR 3.8.1.6

Verify the fuel oil transfer system operates to
transfer fuel oil from storage tanks to the day tank.

31 days

SR 3.8.1.7

NOTE
This Surveillance shall not normally be performed in
MODE 1 or 2. However, portions of the Surveillance
may be performed to reestablish OPERABILITY
provided an assessment determines the safety of
the plant is maintained or enhanced.

Verify automatic transfer of AC power sources to the
selected offsite circuit and manual transfer to the
alternate required offsite circuit.

18 months

SR 3.8.1.8

NOTE
All DG starts may be preceded by an engine prelube
period.

Verify on an actual or simulated loss of offsite power
signal:

a. De-energization of emergency buses;
b. Load shedding from emergency buses; and
c. DG auto-starts from standby condition and:

1. achieves "ready-to-load" conditions in
< 15 seconds,

2. energizes permanently connected loads,
3. energizes auto-connected shutdown load
through automatic load sequencing

timers, and

4. supplies connected loads for > 5 minutes.

18 months
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AC Sources - Operating

3.8.1
SURVEILLANCE FREQUENCY
SR 3.8.1.9 NOTE
All DG starts may be preceded by an engine prelube
period.

18 months
Verify on an actual or simulated loss of offsite power
signal in conjunction with an actual or simulated ESF
actuation signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses; and

c. DG auto-starts from standby condition and:

1. achieves "ready-to-load" conditions in
< 15 seconds,

2. energizes permanently connected loads,

3. energizes auto-connected emergency
loads through load sequencing timers,
and

4.  supplies connected loads for > 5 minutes.
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AC Sources - Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

e 3.8.2 AC Sources - Shutdown

LCO 3.8.2 The following AC electrical power sources shall be OPERABLE:

a. One qualified circuit between the offsite transmission network and
the onsite Class 1E AC electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems - Shutdown"; and

b. One diesel generator (DG) capable of supplying one train of the
onsite Class 1E AC electrical power distribution subsystem(s)
required by LCO 3.8.10.

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

ACTIONS
NOTE
LCO 3.0.3 is not applicable.
e CONDITION REQUIRED ACTION COMPLETION TIME
A. One required offsite circuit NOTE----------m~emm—---
inoperable. Enter applicable Conditions and

Required Actions of LCO 3.8.10,
with one required train de-energized
as a result of Condition A.

A1 Declare affected required | Immediately
feature(s) with no offsite
power available inoperable.

OR
A.21 Suspend CORE Immediately
ALTERATIONS.
AND
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AC Sources - Shutdown

3.82
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.
AND
A.2.3 Suspend operations Immediately

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

AND

A.2.4 Initiate action to restore Immediately
required offsite power
circuit to OPERABLE
status.

B. One required DG B.1 Suspend CORE Immediately
inoperable. ALTERATIONS.

AND

B.2 Suspend movement of Immediately
irradiated fuel assemblies.

AND

B.3 Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
boron concentration.

AND

B4 Initiate action to restore Immediately
required DG to OPERABLE
status.
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AC Sources - Shutdown
3.8.2

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.2.1 NOTES
1. SR 3.8.1.3 is not required to be performed.

2. The 15 second acceptance criteria of
SR 3.8.1.2 is not applicable.

For AC Sources required to be OPERABLE, the SRs | 31 days
of Specification 3.8.1, "AC Sources — Operating,”
except SR 3.8.1.4, SR 3.8.1.7, SR 3.8.1.8, and
SR 3.8.1.9, are applicable.

ANO-1 3.8.2-3 5/01/2001



Diesel Fuel Oil and Starting Air

3.8.3
3.8 ELECTRICAL POWER SYSTEMS
3.8.3 Diesel Fuel Qil and Starting Air
LCO 3.8.3 The stored diesel fuel oil and starting air subsystem shall be within limits
for each required diesel generator (DG).
APPLICABILITY:  When associated DG is required to be OPERABLE.
ACTIONS
NOTE
Separate Condition entry is allowed for each DG.
CONDITION REQUIRED ACTION COMPLETION TIME
A.  One or more DG fuel oil AA Restore fuel oil volume to | 48 hours
storage tank(s) with fuel within limits.
volume < 20,000 gallons
and > 17,140 gallons.
B.  One or more DGs with B.1 Restore fuel oil total 7 days
stored fuel oil total particulates to within limits.
particulates not within limit.
C. One or more DGs with new |C.1 Restore stored fuel oil 30 days
fuel oil properties not within properties to within limits.
limits.
D. One or more DGs with D.1 Restore required starting 48 hours
required starting air air receiver pressure to
receiver pressure within limits.
< 175 psig and > 158 psig.
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Diesel Fuel Qil and Starting Air

383
CONDITION REQUIRED ACTION COMPLETION TIME
E. Required Action and E.1 Declare associated DG Immediately
associated Completion inoperable.
Time not met.
OR
One or more DGs with
diesel fuel oil or required
starting air subsystem not
within limits for reasons
other than Condition A, B,
C, orD.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify each fuel oil storage tank contains 31 days
> 20,000 gallons of fuel.

SR 3.83.2 Verify fuel oil properties of new and stored fuel oil In accordance with
are tested in accordance with, and maintained within | the Diesel Fuel Qil
the limits of, the Diesel Fuel Oil Testing Program. Testing Program

SR 3.8.3.3 Verify each DG required air start receiver pressure is | 31 days
> 175 psig.

SR 3.8.3.4 Check for and remove accumulated water from each | 31 days

fuel oil storage tank.
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DC Sources - Operating

3.84
3.8 ELECTRICAL POWER SYSTEMS
— 3.8.4 DC Sources - Operating
LCO 384 Both DC electrical power subsystems shall be OPERABLE.
APPLICABILITY: MODES1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One DC electrical power A1 Restore DC electrical 8 hours
subsystem inoperable. power subsystem to
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 12 hours
Associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is > 124.7 V on float 7 days
charge.
SR 3.8.4.1 Verify battery capacity is adequate to supply, and 18 months
maintain in OPERABLE status, the required
emergency loads for the design duty cycle when
subjected to a battery service test or a modified
performance discharge test.

ANO-1 3.8.4-1 5/01/2001



DC Sources - Operating

3.84

SURVEILLANCE

FREQUENCY

SR 3.8.4.3

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

60 months
AND

12 months when
battery shows
degradation, or has
reached 85% of
the expected life
with capacity

< 100% of
manufacturer’s
rating

AND

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

> 100% of
manufacturer’'s
rating
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DC Sources - Shutdown

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
R 3.8.5 DC Sources - Shutdown
LCO 3.85 One DC electrical power subsystem shall be OPERABLE.
APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.
ACTIONS
NOTE
LCO 3.0.3 is not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required DC electrical {A.1.1 Suspend CORE Immediately
power subsystem ALTERATIONS.
inoperable.
AND
— A.1.2 Suspend movement of Immediately
irradiated fuel assemblies.
AND
A.1.3  Suspend operations Immediately
involving positive reactivity
additions that could resuit
in loss of required SDM or
boron concentration.
AND
A.1.4 Initiate action to restore Immediately
required DC electrical
power subsystems to
OPERABLE status.
AND
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DC Sources - Shutdown

3.8.5
CONDITION REQUIRED ACTION COMPLETION TIME
\\./"
A. (continued) A.1.5 Enter applicable Conditions | immediately
and Required Actions of
LCO 3.4.11, "Low
Temperature Overpressure
Protection (LTOP) System,"”
for LTOP features made
inoperable by Condition A.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.5.1 NOTE
The following SRs are not required to be performed:
SR 3.8.4.2 and SR 3.8.4.3.
For DC sources required to be OPERABLE, the In accordance with
following SRs are applicable: applicable SRs
o SR 3.8.4.1,
SR 3.8.4.2, and
SR 3.8.4.3.
N
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Battery Cell Parameters
3.86

3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Cell Parameters

LCO 3.8.6 Battery cell parameters shall be within limits.

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

ACTIONS

NOTE
Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more batteries with | A.1 Verify pilot cell electrolyte | 1 hour
one or more battery cell level and float voltage meet
parameters not within Table 3.8.6-1 Category C
Table 3.8.6-1 Category A limits.
or B limits.
AND
A2 Verify battery cell 24 hours

parameters meet
Table 3.8.6-1 Category C |AND

limits.
Once per 7 days
thereafter
AND
A.3 Restore battery cell 31 days

parameters to Table 3.8.6-1
Category A and B limits.
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Battery Cell Parameters
3.86

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

One or more batteries with
pilot cell or average
electrolyte temperature of
the representative cells

< 60°F.

OR

One or more batteries with
one or more battery cell
parameters not within
Table 3.8.6-1 Category C
values.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

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

SR 3.8.6.2 Verify electrolyte temperature of the pilot cell is 31 days
> 60°F.
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Battery Cell Parameters

3.86

SURVEILLANCE

FREQUENCY

SR 3.8.6.3

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

92 days
AND

Once within

24 hours after a
battery discharge
<110V

AND

Once within

24 hours after a
battery overcharge
> 145V

SR 3.86.4

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

92 days
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Battery Cell Parameters

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

Electrolyte Level

> Minimum level
indication mark, and
< 1/4 inch above
maximum level
indication mark®

> Minimum level
indication mark, and
< 1/4 inch above
maximum level
indication mark®

Above top of plates,
and not overflowing

Float Voltage >2.13V >213V >207V
Specific Gravity®® | > 1.195 >1.190 Not more than 0.020
below average
AND connected cells
Average of all AND
connected cells
>1.195 Average of all
connected cells
>1.190
(@) 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.

(c) A battery charging current of <2 amps when on float charge is acceptable for meeting
specific gravity limits following a battery recharge, for a maximum of 7 days. When
charging current is used to satisfy specific gravity requirements, specific gravity of each
connected cell shall be measured prior to expiration of the 7 day allowance.
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Inverters - Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters - Operating
LCO 387 The required Red Train and Green Train inverters shall be OPERABLE.

NOTE

One inverter may be disconnected from its associated DC bus for
< 2 hours to perform load transfer to or from the swing inverter, provided:

a. The associated 120 VAC vital bus is energized from its alternate AC
source; and

b. All other 120 VAC vital buses are energized from their associated
OPERABLE inverters.

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

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required inverter Al e NOTE--------=-=n---
inoperable. Enter applicable Conditions
and Required Actions of
OR LCO 3.8.9, "Distribution
Systems - Operating" with
Two required inverters in any 120 VAC vital bus de-
the same electrical power energized.
distribution subsystem
inoperable.
Restore inverter to 72 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
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Inverters - Operating
3.8.7

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage, frequency and 7 days
alignment to required 120 VAC vital buses.
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Inverters - Shutdown

3.8.8
3.8 ELECTRICAL POWER SYSTEMS
3.8.8 Inverters - Shutdown
LCO 3.88 One inverter shall be OPERABLE.
APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.
ACTIONS
NOTE
LCO 3.0.3 is not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required inverter A.2.1 Suspend CORE Immediately
inoperable. ALTERATIONS.
AND
A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.
AND
A.2.3 Suspend operations Immediately
involving positive reactivity
additions that could result
in loss of required SDM or
boron concentration.
AND
A.2.4 Initiate action to restore Immediately
required inverters to
OPERABLE status.
AND
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Inverters - Shutdown
3.8.8

CONDITION REQUIRED ACTION

COMPLETION TIME

A. (continued) A.2.5 Enter applicable Conditions
and Required Actions of
LCO 3.4.11, "Low
Temperature Overpressure
Protection (LTOP) System,"
for LTOP features made
inoperable by AC vital bus
inverter(s).

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.8.8.1 Verify correct inverter voltage and alignments to
required 120 VAC vital buses.

7 days
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Distribution Systems - Operating

3.8.9
3.8 ELECTRICAL POWER SYSTEMS
3.8.9 Distribution Systems - Operating
LCO 3.8.9 Two AC, DC, and 120 VAC vital bus electrical power distribution
subsystems shall be OPERABLE.
APPLICABILITY: MODES1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
One or more AC electrical |A.1 Restore AC electrical power | 8 hours
power distribution distribution subsystem(s) to
subsystem(s) inoperable. OPERABLE status. AND
16 hours from
discovery of failure to
meet LCO
One or more 120 VAC vital | B.1 Restore 120 VAC vital bus |8 hours
bus electrical power electrical power
distribution subsystem(s) subsystem(s) to AND
inoperable. OPERABLE status.
16 hours from
discovery of failure to
meet LCO
One or more DC electrical |C.1 Restore DC electrical 8 hours
power distribution power distribution
subsystem(s) inoperable. subsystem(s) to AND
OPERABLE status.
16 hours from
discovery of failure to
meet LCO
Required Action and D.1 Be in MODE 3. 12 hours
associated Completion
Time not met. AND
D.2 Be in MODE 5. 36 hours
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Distribution Systems - Operating

3.8.9
CONDITION REQUIRED ACTION COMPLETION TIME
E. Two or more electrical E.1 Enter LCO 3.0.3. Immediately
power distribution
subsystems inoperable that
result in a loss of function.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.9.1 Verify correct breaker alignments to required AC, 7 days

DC, and 120 VAC vital bus electrical power
distribution subsystems.
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Distribution Systems - Shutdown

3.8.10
3.8 ELECTRICAL POWER SYSTEMS
3.8.10 Distribution Systems - Shutdown
LCO 3.8.10 The necessary portion of AC, DC, and 120 VAC vital bus electrical power

distribution subsystems shall be OPERABLE to support equipment
required to be OPERABLE by the following specifications:

LCO 3.3.9,
LCO 343,
LCO 3.4.7,
LCO 3.4.8,
LCO 3.4.11,
LCO 3.7.9,
LCO 3.7.10,

LCO 3.7.12,
LCO3.9.2,
LCO 3.9.4,

LCO 3.9.5,

"Source Range Neutron Flux,"

"RCS Pressure and Temperature (P/T) Limits,"

"RCS Loops - MODE 5, Loops Filled,"

"RCS Loops - MODE 5, Loops Not Filled,"

"Low Temperature Overpressure Protection (LTOP) System,"
"Control Room Emergency Ventilation System (CREVS),"
"Control Room Emergency Air Conditioning System
(CREACS),"

"Fuel Handling Area Ventilation System (FHAVS),"
"Nuclear Instrumentation,” for one monitor,

"Decay Heat Removal (DHR) and Coolant Circulation - High
Water Level," and

"Decay Heat Removal (DHR) and Coolant Circulation - Low
Water Level."

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

ACTIONS
NOTE
LCO 3.0.3 is not applicable.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more required AC, |A.1 Declare associated Immediately

DC, or 120 VAC vital bus
electrical power distribution
subsystems inoperable.

supported required
feature(s) inoperable.

A.2.1 Suspend CORE Immediately
ALTERATIONS.

ND
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Distribution Systems - Shutdown

3.8.10

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A22

>
bd
o

>
N
w

e
z
O

>
N
I

>
pd
o

>
N
)

>
pd
O

>
N
o

Suspend movement of
irradiated fuel assemblies.

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

Initiate actions to restore
required AC, DC, and

120 VAC vital bus electrical
power distribution
subsystems to OPERABLE
status.

Declare associated
required decay heat
removal subsystem(s)
inoperable.

Enter applicable Conditions
and Required Actions of
LCO 3.4.11, "Low
Temperature Overpressure
Protection (LTOP) System,"
for LTOP features made
inoperable by Electrical
Power Distribution System.

Immediately

Immediately

Immediately

Immediately

Immediately
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Distribution Systems - Shutdown
3.8.10

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments to required AC, 7 days
DC, and 120 VAC vital bus electrical power
distribution subsystems.
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AC Sources - Operating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources — Operating

BASES

BACKGROUND

The unit Class 1E AC Electrical Power Distribution System AC sources consist of
the offsite power sources (preferred power sources, normal and alternates) and the
onsite standby power sources (emergency diesel generators (DGs)). As required
by SAR, Section 1.4, GDC 17 (Ref. 1), the design of the AC electrical power system
provides independence and redundancy to ensure an available source of power to
the Engineered Safeguards (ES) systems.

The onsite Class 1E AC Distribution System is divided into redundant load groups
(trains) so that the loss of any one group does not prevent the minimum safety
functions from being performed. Each train has connections to two preferred offsite
power sources and a single DG.

Offsite power is supplied to the unit switchyard from the transmission network by
five transmission lines. From the switchyard, two electrically and physically
separated offsite circuits provide AC power, through either the Startup Transformers
or the Unit Auxiliary Transformer, to the 4.16 kV ES buses. A detailed description
of the offsite power network and the circuits to the Class 1E ES buses is found in
the SAR, Chapter 8 (Ref. 2).

During typical on-line operation, power for unit equipment is provided from the Unit
Auxiliary Transformer. When the unit is off-line, unit equipment is typically powered
from a Startup Transformer or from the Unit Auxiliary Transformer back fed from the
500 kV switchyard. A unit trip (i.e., generator lockout) initiates an automatic transfer
to an offsite power circuit (i.e., typically Startup Transformer No. 1). Startup
Transformer No. 2 is normally not selected for automatic transfer since it is the
backup for both Unit 1 and Unit 2. In the event of a loss of offsite power to the
Startup Transformer, an undervoltage condition trips its associated bus feeder
breakers. When the Startup Transformer bus feeder breakers open, the bus feeder
breakers for the alternate Startup Transformer automatically close (if available)
provided the generator lockout relays have not been reset. If the power source is
transferred to Startup Transformer No. 2, sufficient loads are automatically shed to
avoid a degraded voltage condition (since Startup Transformer No. 2 is not
sufficient to simultaneously provide power for full loading from both units.)

With an Engineered Safeguards Actuation System (ESAS) signal present, certain
required unit loads are placed in service in a predetermined sequence. Within

1 minute after the initiating signal is received by the load sequencing timers, all
automatic and permanently connected loads needed to recover the unit or maintain
it in a safe condition are in service.
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AC Sources - Operating
B 3.8.1

The onsite standby power source for each 4.16 kV ES bus is a dedicated DG.

DGs 1 and 2 are dedicated to ES buses A3 and A4, respectively. A DG starts
automatically on an applicable Engineered Safeguards Actuation System (ESAS)
signal or on an ES bus degraded voltage or undervoltage signal (see LCO 3.3.5,
"Engineered Safeguards Actuation System (ESAS) Instrumentation" and LCO 3.3.8,
"Diesel Generator (DG) Loss of Power Start (LOPS)"). After the DG has started, it
will automatically tie to its respective bus after offsite power is tripped as a
consequence of ES bus undervoltage or degraded voltage, independent of or
coincident with an ESAS signal. The DGs will also start and operate in the standby
mode without tying to the ES bus on an ESAS signal alone. Following the trip of
offsite power, an undervoltage signal strips nonpermanent loads from the ES bus.
When the DG is tied to the ES bus, loads are then sequentially connected to their
respective ES bus by the automatic load sequencing timers. The sequencing
timers control the permissive and starting signals to motor breakers to prevent
overloading the DG by automatic load application.

In the event of a loss of preferred power, the ES electrical loads are automatically
connected to the DGs in sufficient time to provide for safe reactor shutdown and to
mitigate the consequences of a concurrent Design Basis Accident (DBA) such as a
loss of coolant accident (LOCA).

Certain required unit loads are returned to service in a predetermined sequence in
order to prevent overloading the DG in the process. Within 1 minute after the
initiating signal is received by the load sequencing timers, all loads needed to
recover the unit or maintain it in a safe condition are returned to service.

Ratings for emergency DGs 1 and 2 satisfy the guidance of Regulatory Guide 1.9
(Ref. 3). The continuous service rating of each DG is 2600 kW with 10% overload
permissible for up to 2 hours in any 24 hour period. However, the “intended
service” rating provided by the manufacturer is 2750 kW. This is the value used in
postulated DG loading evaluations (Ref. 2). The ES loads that are powered from
the 4.16 kV ES buses are listed in Reference 2.

APPLICABLE SAFETY ANALYSES

The initial conditions of DBA and transient analyses in the SAR, Chapter 14

(Ref. 4), assume ES systems are OPERABLE. The AC electrical power sources
are designed to provide sufficient capacity, capability, redundancy, and reliability to
ensure the availability of necessary power to ES systems so that the fuel, Reactor
Coolant System (RCS), and reactor building design limits are not exceeded. These
limits are discussed in more detail in the Bases for Section 3.2, “Power Distribution
Limits;” Section 3.4, “Reactor Coolant System (RCS);” and Section 3.6, “Reactor
Building Systems.”

The OPERABILITY of the AC electrical power sources is consistent with the initial
assumptions of the accident analyses and is based upon meeting the design basis
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of the unit. This results in maintaining at least one train of the onsite or offsite AC
sources OPERABLE during accident conditions that consider:

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

In MODES 1 and 2, the AC sources satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5). In
MODES 3 and 4, the AC sources satisfy Criterion 4 of 10 CFR 50.36.

LCO

Two qualified circuits between the offsite transmission network and the onsite
Class 1E Electrical Power Distribution System and separate and independent DGs
for each ES train (emergency DGs 1 and 2) ensure availability of the required
power to shut down the reactor and maintain it in a safe shutdown condition after
an abnormality or a postulated DBA.

Qualified offsite circuits are those that are described in the SAR and are part of the
licensing basis for the unit.

Each required offsite circuit must be capable of maintaining rated frequency and
voltage, and accepting required loads during an accident, while connected to the
ES buses.

The power sources for the two required offsite power circuits shall consist of:

a. Startup Transformer No. 1 and its 22 kV supply from the switchyard bus tie
autotransformer, or the Unit Auxiliary Transformer and its supply from the
switchyard bus tie autotransformer via the 22 kV overhead swing leads, and

b. Startup Transformer No. 2 and its supply from the 161 kV switchyard ring bus.

An offsite circuit includes the necessary breakers and equipment to properly align
the circuit and transmit power from the transmission line source to a single 4160 V
ES bus. One offsite source shall be capable of supplying 4160 V ES bus A3 via
4160 V bus A1 and the second offsite source shall be capable of supplying 4160 V
ES bus A4 via 4160 V bus A2, at a minimum. Either source may be used to supply
either ES bus. If bus A1 or A2 is not capable of supplying Bus A3 or A4,
respectively, one of the offsite circuits must be considered inoperable.

One required offsite source shall be capable of accepting emergency loads in an
automatic transfer. Reference 1 requires one circuit to be available within a few
seconds following a LOCA to assure that core cooling, reactor building integrity, and
other vital safety functions are maintained. The other required offsite source may
be configured for manual transfer. In the event Startup Transformer No. 2 is
configured for automatic transfer, the selective load-shed features for automatic
shedding of loads to avoid a degraded voltage condition shall be OPERABLE.
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For the offsite AC sources, separation and independence are maintained to the
extent practical. An offsite source may be connected to more than one ES bus and
not violate the separation criteria provided each OPERABLE required offsite source
is capable of being aligned (manually or automatically, as appropriate) so that it is
separate and independent of the other required offsite source.

When the main generator is synchronized to the 500 kV system, AC power for the
ES loads may be supplied from either the Unit Auxiliary Transformer, Startup
Transformer No. 1, Startup Transformer No. 2, or a combination of these
transformers concurrently sharing the load. Power from the Unit Auxiliary
Transformer is not credited with meeting the requirements of LCO 3.8.1.a since it
cannot function under all conditions (i.e., following a turbine trip) except when
connected in the alternate configuration described above. However, powering the
ES buses from the Unit Auxiliary Transformer is permitted during normal unit
operation.

Each DG (DG1 and DG2) must be capable of starting, accelerating to rated speed
and voltage, and connecting to its respective ES bus on detection of bus
undervoltage. This will be accomplished within 15 seconds. Each DG must also be
capable of accepting required loads within the assumed loading sequence intervals,
and continue to operate until offsite power can be restored to the ES buses.

Proper sequencing of loads, including tripping of non-essential loads, is a required
function for DG OPERABILITY. Should the time intervals between two or more
loads be reduced such that the interval is less than that assumed in the SAR, the
associated diesel generator is considered to be inoperable. If one or more time
delays is inoperable (i.e., the associated component fails to load) then the
associated component is considered inoperable, and the appropriate Condition for
that component is entered.

The AC sources in one train must be separate and independent (to the extent
possible) of the AC sources in the other train. For the DGs, separation and
independence are complete.

This LCO does not apply to the Alternate AC DG nor to the security DG.

APPLICABILITY

The AC sources are required to be OPERABLE in MODES 1, 2, 3, and 4 to ensure
that:

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

b. Adequate core cooling is provided and reactor building OPERABILITY and
other vital functions are maintained in the event of a postulated DBA.
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The AC power requirements for MODES 5 and 6 are addressed by the definition of
OPERABILITY for each required supported load.

ACTIONS

A1l

To ensure a highly reliable power source remains with one offsite circuit inoperable,
it is necessary to verify the OPERABILITY of the remaining required offsite circuit
on a more frequent basis. Since the Required Action only specifies "perform," a
failure of SR 3.8.1.1 acceptance criteria does not result in a Required Action being
not met. However, if a second required circuit fails SR 3.8.1.1, the second offsite
circuit is inoperable, and Condition C, for two offsite circuits inoperable, is entered.

The Completion Time provides for a prompt confirmation of the OPERABILITY of
the remaining offsite circuit. This is considered to be acceptable because of other
indications, which are available in the control room for ioss of the remaining offsite
circuit.

A2

Required Action A.2, which only applies if the train cannot be powered from an
offsite source, is intended to provide assurance that an event coincident with a
single failure of the associated DG will not result in a complete loss of safety
function of critical redundant required features. These features are powered from
the redundant AC electrical power train.

The Completion Time for Required Action A.2 is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for beginning the allowed outage
time “clock.” In this Required Action, the Completion Time only begins on discovery
that both:

a. The train has no offsite power available to supply its loads; and
b. A required feature on the other train is inoperable.

If at any time during the existence of Condition A (one offsite circuit inoperable) a
redundant required feature subsequently becomes inoperable, this Completion
Time begins to be tracked.

Discovering no offsite power to one train of the onsite Class 1E Electrical Power
Distribution System coincident with one or more inoperable required support or
supported features, or both, that are associated with the other train that has offsite
power, results in starting the Completion Times for the Required Action.
Twenty-four hours is acceptable because it minimizes risk while allowing time for
restoration before subjecting the unit to transients associated with shutdown.
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The remaining OPERABLE offsite circuit and DGs are adequate to supply electrical
power to both trains of the onsite Class 1E Distribution System. The 24 hour
Completion Time takes into account the component OPERABILITY of the
redundant counterpart to the inoperable required feature. Additionally, the 24 hour
Completion Time takes into account the capacity and capability of the remaining AC
sources, a reasonable time for repairs, and the low probability of a DBA occurring
during this period.

A3

With one offsite circuit inoperable, the reliability of the offsite system is degraded,
and the potential for a loss of offsite power is increased, with attendant potential for
a challenge to the unit safety systems. In this Condition, however, the remaining
OPERABLE offsite circuit and DGs are adequate to supply electrical power to the
onsite Class 1E Distribution System.

The 72 hour Completion Time takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the low probability of a
DBA occurring during this period.

The second Completion Time for Required Action A.3 establishes a limit on the
maximum time allowed for any combination of required AC power sources to be
inoperable during any single contiguous occurrence of failing to meet the LCO. If
Condition A is entered while, for instance, a DG is inoperable and that DG is
subsequently returned OPERABLE, the LCO may already have been not met for up
to 7 days. This could lead to a total of 10 days, since initial failure to meet the LCO,
to restore the offsite circuit. At this time, a DG could again become inoperable, the
circuit restored OPERABLE, and an additional 7 days (for a total of 17 days)
allowed prior to complete restoration of the LCO. The 10 day Completion Time
provides a limit on the time allowed in a specified condition after discovery of failure
to meet the LCO. This limit is considered reasonable for situations in which
Conditions A and B are entered concurrently. The AND connector between the

72 hour and 10 day Completion Times means that both Completion Times apply
simultaneously, and the more restrictive Completion Time must be met.

As in Required Action A.2, the Completion Time allows for an exception to the
normal "time zero" for beginning the allowed outage time "clock." This will result in
establishing the "time zero" at the time that the LCO was initially not met, instead of
at the time Condition A was entered.

Required Action A.3 has been modified by a Note extending the allowable outage
time for Startup Transformer No. 2 only, for up to 30 days. The 30-day allowance is
permitted not more than once in any 10-year period, which is considered sufficient
for proper maintenance of the transformer. The 30-day window should permit
extensive preplanned preventative maintenance without placing either unit in an
action statement of short duration and would allow both units to be operating during
such maintenance. Because this allowance assumes parts are prestaged,
appropriate personnel are available, and proper contingencies have been
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established, it is not intended to be used for an unexpected loss of the transformer.
Pre-established contingencies will consider the projected stability of the offsite
electrical grid, the atmospheric stability projected for the maintenance window, the
ability to adequately control other ongoing plant maintenance activities that coincide
with the window, projected flood levels, and the availability of all other power
sources. Since a station blackout is the most affected event that could occur when
power sources are inoperable, the steam driven emergency feedwater pump will
also be maintained available during the evolution.

B1

To ensure a highly reliable power source remains with an inoperable DG, it is
necessary to verify the availability of the offsite circuits on a more frequent basis.
Since the Required Action only specifies "perform," a failure of SR 3.8.1.1
acceptance criteria does not result in a Required Action being not met. However, if
a circuit fails to pass SR 3.8.1.1, it is inoperable. Upon offsite circuit inoperability,
additional Conditions and Required Actions must then be entered.

The Completion Time provides for a prompt confirmation of the OPERABILITY of
the remaining offsite circuit. This is considered to be acceptable because of other
indications, which are available in the control room for monitoring the status of the
remaining offsite circuit.

B.2

Required Action B.2 is intended to provide assurance that a loss of offsite power,
during the period that a DG is inoperable, does not result in a complete loss of
safety function of critical systems. These features are designed with redundant
safety related trains. Redundant required feature failures consist of inoperable
features associated with a train, redundant to the train that has an inoperable DG.

The Compiletion Time for Required Action B.2 is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for beginning the allowed outage
time "clock." In this Required Action, the Completion Time only begins on discovery
that both:

a. Aninoperable DG exists; and

b. A required feature on the other train is inoperable.

If at any time during the existence of this Condition (one DG inoperable) a required
feature subsequently becomes inoperable, this Completion Time begins to be
tracked.

Discovering one required DG inoperable coincident with one or more inoperable

required support or supported features, or both, that are associated with the
OPERABLE DG, results in starting the Completion Time for the Required Action.
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Four hours from the discovery of these events existing concurrently is acceptable
because it minimizes risk while allowing time for restoration before subjecting the
unit to transients associated with shutdown.

In this Condition, the remaining OPERABLE DG and offsite circuits are adequate to
supply electrical power to the onsite Class 1E Distribution System. Thus, on a
component basis, single-failure protection for the required feature's function may
have been lost; however, function has not been lost. The 4 hour Completion Time
takes into account the OPERABILITY of the redundant counterpart to the
inoperable required feature. Additionally, the 4 hour Completion Time takes into
account the capacity and capability of the remaining AC sources, a reasonable time
for repairs, and the low probability of a DBA occurring during this period.

B.3.1and B.3.2

Required Action B.3.1 provides an allowance to avoid unnecessary testing of
OPERABLE DG(s). If it can be determined that the cause of the inoperable DG
does not exist on the OPERABLE DG, SR 3.8.1.2 does not have to be performed.
If the cause of inoperability exists on the other DG, the other DG would be declared
inoperable upon discovery and Condition E of LCO 3.8.1 would be entered. Once
the failure is repaired, the common cause failure no longer exists and Required
Action B.3.1 is satisfied. If the cause of the initial inoperable DG cannot be
confirmed not to exist on the remaining DG, performance of SR 3.8.1.2 suffices to
provide assurance of continued OPERABILITY of that DG.

In the event the inoperable DG is restored to OPERABLE status prior to completing
either B.3.1 or B.3.2, the condition reporting program will continue to evaluate the
common cause possibility. This continued evaluation, however, is no longer under
the 24 hour constraint imposed while in Condition B.

According to Generic Letter 84-15 (Ref. 8), 24 hours is reasonable to confirm that
the OPERABLE DG(s) is not affected by the same problem as the inoperable DG.

B.4

Operation may continue in Condition B for a period that should not exceed 7 days.
In Condition B, the remaining OPERABLE DG and offsite circuits are adequate to
supply electrical power to the onsite Class 1E Distribution System. The 7 day
Completion Time takes into account the capacity and capability of the remaining AC
sources, a reasonable time for repairs, and the low probability of a DBA occurring
during this period.

The second Completion Time for Required Action B.4 establishes a limit on the
maximum time allowed for any combination of required AC power sources to be
inoperable during any single contiguous occurrence of failing to meet the LCO. If
Condition B is entered while, for instance, an offsite circuit is inoperable and that
circuit is subsequently restored OPERABLE, the LCO may already have been not
met for up to 72 hours. This could lead to a total of 10 days, since initial failure to
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meet the LCO, to restore the DG. At this time, an offsite circuit could again become
inoperable, the DG restored OPERABLE, and an additional 72 hours (for a total of
13 days) allowed prior to complete restoration of the LCO. The 10 day Completion
Time provides a limit on time allowed in a specified condition after discovery of
failure to meet the LCO. This limit is considered reasonable for situations in which
Condition A and Condition B are entered concurrently. The "AND" connector
between the 7 day and 10 day Completion Times means that both Completion
Times apply simultaneously, and the more restrictive Completion Time must be met.

As in Required Action B.2, the Completion Time allows for an exception to the
normal "time zero" for beginning the allowed time "clock." This will result in
establishing the "time zero" at the time that the LCO was initially not met, instead of
at the time Condition B was entered.

ClandC.2

Required Action C.1, which applies when two offsite circuits are inoperable, is
intended to provide assurance that an event with a coincident single failure will not
resuit in a complete loss of redundant required safety functions. The Completion
Time for this failure of redundant required features is reduced to 12 hours from that
allowed for one train without offsite power (Required Action A.2). The rationale for
the reduction to 12 hours is that a Completion Time of 24 hours is allowed for two
required offsite circuits inoperable, based upon the assumption that two complete
safety trains are OPERABLE. When a concurrent redundant required feature
failure exists, this assumption is not the case, and a shorter Completion Time of
12 hours is appropriate. These features are powered from redundant AC safety
trains.

The Completion Time for Required Action C.1 is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for beginning the allowed outage
time "clock." In this Required Action, the Completion Time only begins on discovery
that both:

a. Alirequired offsite circuits are inoperable; and
b. A required feature is inoperable.

If at any time during the existence of Condition C (two offsite circuits inoperable) a
required feature becomes inoperable, this Completion Time begins to be tracked.
This level of degradation means that the offsite electrical power system does not
have the capability to effect a safe shutdown and to mitigate the effects of an
accident; however, the onsite AC sources have not been degraded. This level of
degradation generally corresponds to a total loss of the immediately accessible
offsite power sources.

Because of the normally high availability of the offsite sources, this level of
degradation may appear to be more severe than other combinations of two AC
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sources inoperable that involve one or more DGs inoperable. However, two factors
tend to decrease the severity of this level of degradation:

a. The configuration of the redundant AC electrical power system that remains
available is not susceptible to a single bus or switching failure; and

b. The time required to detect and restore an unavailable offsite power source is
generally much less than that required to detect and restore an unavailable
onsite AC source.

With both of the required offsite circuits inoperable, sufficient onsite AC sources are
available to maintain the unit in a safe shutdown condition in the event of a DBA or
transient. In fact, a simultaneous loss of offsite AC sources, a LOCA, and a
worst-case single failure were postulated as a part of the design basis in the safety
analysis. Thus, the 24 hour Completion Time provides a period of time to effect
restoration of one of the offsite circuits commensurate with the importance of
maintaining an AC electrical power system capable of meeting its design criteria.

With the available offsite AC sources, two less than required by the LCO, operation
may continue for 24 hours. If two offsite sources are restored within 24 hours,
unrestricted operation may continue. If only one offsite source is restored within
24 hours, power operation would continue in accordance with Condition A.

D.1and D.2

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would not be entered
even if all AC sources to it were inoperable resulting in de-energization. Therefore,
the Required Actions of Condition D are modified by a Note to indicate that when
Condition D is entered with no AC source to any train (one or more trains), the
Conditions and Required Actions for LCO 3.8.6, "Distribution Systems - Operating,"
must be immediately entered. This allows Condition D to provide requirements for
the loss of one offsite circuit and one DG without regard to whether a train is
de-energized. LCO 3.8.6 provides the appropriate restrictions for a de-energized
train.

In Condition D, individual redundancy is lost in both the offsite electrical power
system and the onsite AC electrical power system. The 12 hour Completion Time
takes into account the capacity and capability of the remaining AC sources,
reasonable time for repairs, and the low probability of a DBA occurring during this
period.

E.1

With Train A and Train B DGs inoperable, there are no remaining standby AC
sources. Thus, with an assumed loss of offsite electrical power, insufficient standby
AC sources are available to power the minimum required ES functions. Since the
offsite electrical power system is the only source of AC power for this level of
degradation, the risk associated with continued operation for a very short time could
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be less than that associated with an immediate controlled shutdown (the immediate
shutdown could cause grid instability, which could result in a total loss of AC
power). Since any inadvertent generator trip could also result in a total loss of
offsite AC power, however, the time allowed for continued operation is severely
restricted. The intent here is to avoid the risk associated with an immediate
controlled shutdown and to minimize the risk associated with this level of
degradation.

With both DGs inoperable, operation may continue for a period that should not
exceed 2 hours.

F.1and F.2

If the inoperable AC electrical power sources 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 12 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 plant systems.

G1

Condition G corresponds to a level of degradation in which all redundancy in the AC
electrical power supplies has been lost. At this severely degraded level, any further
losses in the AC electrical power system will cause a loss of function. Therefore, no
additional time is justified for continued operation. The unit is required by

LCO 3.0.3 to commence a controlied shutdown.

SURVEILLANCE REQUIREMENTS

The AC sources are designed to permit inspection and testing of all important areas
and features, especially those that have a standby function, in accordance with
SAR, Section 1.4, GDC 18 (Ref. 7). Periodic component tests are supplemented by
extensive functional tests during outages (under simulated accident conditions).

Where the SRs discussed herein specify “ready-to-load” a minimum output voltage
of 3750 V (~90% of the nominal 4160 V output voltage) is applicable. This value
allows for voltage drop to the terminals of 4000 V motors whose minimum operating
voltage is specified as 90% or 3600 V. It also allows for voltage drops to motors
and other equipment down through the 120 V level where minimum operating
voltage is also usually specified as 90% of name plate rating. The required
minimum frequency for loading of the DG is 58.8 Hz (derived from Safety Guide 9);
however, this value is not routinely monitored to be within limit within 15 seconds.
Meeting minimum frequency is expected prior to the DG voltage reaching the
required minimum. This is administratively confirmed on an 18 month interval.
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SR 3.8.1.1

This SR ensures proper circuit continuity for the offsite AC electrical power supply
to the onsite distribution network and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its correct position to ensure that
distribution buses and loads are connected to their preferred power source, and
that appropriate independence of offsite circuits is maintained. The 7 day
Frequency is adequate since breaker position is not likely to change without the
operator being aware of it and because its status is displayed in the control room.

SR 3.8.1.2

These SRs help to ensure the availability of the standby electrical power supply to
mitigate DBAs and transients and to maintain the unit in a safe shutdown condition.

To minimize the wear on moving parts that do not get lubricated when the engine is
not running, this SR is modified by a Note to indicate that DG starts for this
Surveillance may be preceded by an engine prelube period and followed by a
warmup period prior to loading.

For the purposes of SR 3.8.1.2 testing with application of the Note, the DGs are
started from standby conditions. Standby conditions for a DG means that the diesel
engine oil is being continuously circulated and temperature is being maintained
consistent with manufacturer recommendations. The signal initiating the start of the
DG is varied from one test to another (start with handswitch at control room panel
and at DG local control panel) to verify all starting circuits are OPERABLE.

SR 3.8.1.2 requires that the DG starts from standby conditions and achieves
“ready-to-load” conditions (i.e., minimum volitage) within 15 seconds. The

15 second start requirement supports the assumptions of the design basis LOCA
analysis in the SAR, Chapter 14 (Ref. 4).

The 31 day Frequency provides adequate assurance of DG OPERABILITY, while
minimizing degradation resulting from testing.

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of synchronizing with the offsite
electrical system and accepting full rated load. The load test is conducted at 90 to
100 percent of the continuous rating, which is considered to be 90 to 100 percent of
the intended service rating, or > 2475 kW and < 2750 kW. These parameter values
contain all necessary allowances for instrument uncertainty. No additional
allowances for instrument uncertainty are required to be incorporated in the
implementing procedures. A minimum run time of 60 minutes ensures stabilized
engine temperatures, while minimizing the time that the DG is connected to the
offsite source.
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The 31 day Frequency for this Surveillance provides adequate assurance of DG
OPERABILITY, while minimizing degradation resulting from testing.

This SR is modified by four Notes. Note 1 indicates that diesel engine runs for this
Surveillance may include gradual loading, as recommended by the manufacturer,
so that mechanical stress and wear on the diesel engine are minimized. Note 2
states that momentary transients (e.g., because of changing bus loads) do not
invalidate this test. Note 3 indicates that this Surveillance should be conducted on
only one DG at a time in order to avoid common cause failures that might result
from offsite circuit or grid perturbations. Note 4 stipulates a prerequisite
requirement for performance of this SR. A successful DG start must precede this
test to credit satisfactory performance.

SR 3.8.14

This SR provides verification that the level of fuel oil in the engine mounted day
tank is being properly maintained. The level is expressed as an equivalent volume
in gallons, and is selected to ensure adequate fuel , when combined with the
volume contained in one fuel oil storage tank, for not less than 3.5 days operation
of one DG loaded to full capacity (Ref. 2).

The 31 day Frequency is adequate to assure that a sufficient supply of fuel oil is
available, since low level alarms are provided and unit operators would be aware of
any large uses of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil degradation. There are numerous
bacteria that can grow in fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the fuel oil day [and engine
mounted] tanks once every [31] days eliminates the necessary environment for
bacterial survival. This is the most effective means of controlling microbiological
fouling. In addition, it eliminates the potential for water entrainment in the fuel oil
during DG operation. Water may come from any of several sources, including
condensation, ground water, rain water, contaminated fuel oil, and from breakdown
of the fuel oil by bacteria. Frequent checking for and removal of accumulated water
minimizes fouling and provides data regarding the watertight integrity of the fuel oil
system. The Surveillance Frequencies are established by Regulatory Guide 1.137
(Ref. 10). This SR is for preventive maintenance. The presence of water does not
necessarily represent failure of this SR, provided the accumulated water is removed
during the performance of this Surveillance.

SR 3.8.1.6
This Surveillance demonstrates that each required fuel oil transfer pump operates

and transfers fuel oil from its associated storage tank to its associated day tank.
This is required to support continuous operation of standby power sources. This
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Surveillance provides assurance that the fuel oil transfer pump is OPERABLE, the
fuel oil piping system is intact, and the fuel delivery piping is not obstructed.

The design of the fuel transfer systems is such that pumps operate automatically or
must be started manually in order to maintain an adequate volume of fuel oil in the
day tanks during DG monthly testing. Therefore, a 31 day Frequency is specified to
correspond to the interval for DG testing.

SR 3.8.1.7

Transfer of each 4.16 kV ES bus power supply from the normal offsite circuit to the
alternate offsite circuit demonstrates the OPERABILITY of the alternate circuit
distribution network to power the shutdown loads. Reference 1 requires that only
one of the two offsite power circuits be capable of automatic transfer. The second
(alternate) circuit must be capable of manual transfer, as a minimum. Typically,
Startup Transformer No. 1 is aligned for automatic transfer and Startup Transformer
No. 2 is aligned to allow manual transfer. In this alignment, the Surveillance verifies
the automatic transfer of loads to Startup Transformer No. 1 and the manual
transfer of loads to Startup Transformer No. 2. In the event that Startup
Transformer No. 2 is aligned for automatic transfer and Startup Transformer No. 1
is aligned for manual transfer, the Surveillance verifies the automatic transfer of
loads to Startup Transformer No. 2 and the manual transfer of loads to Startup
Transformer No. 1.

For Startup Transformer No. 2, this test also demonstrates the selective load
shedding interlock function. (Note: This load shedding function is only required
when Startup Transformer No. 2 is selected for automatic transfer.) These features
provide protection of required equipment from a sustained degraded grid voltage
situation.

The 18 month Frequency of the Surveillance takes into consideration the unit
conditions required to perform the Surveillance (i.e., during refueling shutdown),
and is intended to be consistent with expected fuel cycle lengths. Operating
experience has shown that these components usually pass the SR when performed
at the 18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

This SR is modified by a Note. The reason for the Note is that during operation with
the reactor critical, performance of this SR could cause perturbations to the
electrical distribution systems that could challenge continued steady state operation
and, as a result, unit safety systems. This restriction from normally performing the
Surveillance in MODE 1 or 2 is further amplified to allow portions of the Surveillance
to be performed for the purpose of reestablishing OPERABILITY (e.g., post work
testing following corrective maintenance, corrective modification, deficient or
incomplete surveillance testing, and other unanticipated OPERABILITY concerns)
provided an assessment determines plant safety is maintained or enhanced. This
assessment shall, as a minimum, consider the potential outcomes and transients
associated with a failed partial Surveillance, a successful partial Surveillance, and a
perturbation of the offsite or onsite system when they are tied together or
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independently for the partial Surveillance; as well as the operator procedures
available to cope with these outcomes. These shall be measured against the
avoided risk of a plant shutdown and startup to determine that plant safety is
maintained or enhanced when portions of the Surveillance are performed in
MODES 1 or 2. Risk insights or deterministic methods may be used for this
assessment.

SR 3.8.1.8

This Surveillance demonstrates the as designed operation of the standby power
sources during loss of the offsite source. This test verifies all actions encountered
from the loss of offsite power, including shedding of the non-essential loads and
energization of the emergency buses and respective loads from the DG. It further
demonstrates the capability of the DG to automatically achieve “ready-to-load”
conditions (i.e., minimum required voltage) within the specified time.

The DG auto-start time of 15 seconds is derived from requirements of the accident
analysis to respond to a design basis large break LOCA. The Surveillance should
be continued for a minimum of 5 minutes in order to demonstrate that all starting
transients have decayed and stability has been achieved.

The requirement to verify the connection and power supply of permanent and
auto-connected loads, e.g., the running service water pump(s), is intended to
satisfactorily show the relationship of these loads to the DG loading logic. In certain
circumstances, many of these loads can not actually be connected or loaded
without undue hardship or potential for undesired operation. In lieu of actual
demonstration of connection and loading of loads during this test, testing that
adequately shows the capability of the DG system to perform these functions is
acceptable. This testing may include any series of sequential, overlapping, or total
steps so that the entire connection and loading sequence is verified.

If the component start time delays are outside of those assumed by the SAR,
component OPERABILITY and DG OPERABILITY must be evaluated.

The Frequency of 18 months takes into consideration unit conditions required to
perform the Surveillance, and is intended to be consistent with expected fuel cycle
lengths.

This SR is modified by a Note. The reason for the Note is to minimize wear and
tear on the DGs during testing. For the purpose of this testing, the DGs must be
started from standby conditions, that is, with the engine oil continuously circulated
and temperature maintained consistent with manufacturer recommendations.
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SR 3.8.1.9

In the event of a DBA coincident with a loss of offsite power, the DGs are required
to supply the necessary power to ES systems so that the fuel, RCS, and reactor
building design limits are not exceeded.

This Surveillance demonstrates the DG operation, as discussed in the Bases for
SR 3.8.1.7, during a loss of offsite power actuation test signal in conjunction with an
ES actuation signal. This test is typically conducted by simulating an ESAS signal
and either simultaneously or subsequently simulating a LOOP. In certain
circumstances, many loads can not actually be connected or loaded without undue
hardship or potential for undesired operation. For instance, DHR systems
performing a DHR function are not desired to be interrupted from this mode of
operation. In lieu of actual demonstration of connection and loading of loads during
this test, testing that adequately shows the capability of the DG system to perform
these functions is acceptable. This testing may include any series of sequential,
overlapping, or total steps so that the entire connection and loading sequence is
verified.

Should the time intervals between two or more loads be reduced such that the
interval is less than that assumed in the SAR, the associated DG is conservatively
considered to be inoperable unless an evaluation of the condition shows the
loading of the DG, with the reduced time interval, to be acceptable. If one or more
time delays is inoperable (i.e., the associated component fails to load) or the time
interval between two or more loads is greater than assumed in the SAR, then the
associated component is considered inoperable, and the appropriate Condition for
that component is entered.

The Frequency of 18 months fakes into consideration unit conditions required to
perform the Surveillance and is intended to be consistent with an expected fuel
cycle length of 18 months.

This SR is modified by a Note. The reason for the Note is to minimize wear and
tear on the DGs during testing. For the purpose of this testing with application of
the Note, the DGs are started from standby conditions, that is, with the engine oil
continuously circulated and temperature maintained consistent with manufacturer
recommendations for DGs.

REFERENCES
1. SAR, Section 1.4, GDC 17.
2. SAR, Chapter 8.
3. Regulatory Guide 1.9, “Selection, Design, and Qualification of Diesel Generator

Units Used as Standby (Onsite) Electric Power Systems at Nuclear Power
Plants,” Rev. 3, July 1993.
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SAR, Section 1.4, GDC 18.
SAR, Chapter 14.
10 CFR 50.36.

Generic Letter 84-15, “Proposed Staff Actions to Improve and Maintain Diesel
Generator Reliability,” July 2, 1984 (OCNAQ078423).

Regulatory Guide 1.137, Rev. 1, October 1979.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources - Shutdown

BASES

BACKGROUND

The unit shutdown Electrical Power Distribution System AC sources consist of the
offsite power sources (preferred power sources, normal and alternates) and the
onsite standby power sources (emergency diesel generators (DGs) and the
Alternate AC (AAC) DG).

Offsite power is supplied to the unit switchyard from the transmission network by
five transmission lines. From the switchyard, two electrically and physically
separated offsite circuits provide AC power, through either the startup transformers
or the unit auxiliary transformer, to the 4.16 kV ES buses. ES buses A3 and A4
may be cross-tied during operation in shutdown conditions. A description of the
offsite power network and the circuits to the Class 1E ES buses is found in the
SAR, Chapter 8 (Ref. 1).

When the unit is off-line, unit equipment is typically powered from a startup
transformer or from the unit auxiliary transformer back fed from the 500 kV
switchyard. If the power source is transferred to startup transformer No. 2,
sufficient loads are automatically shed or procedurally limited to avoid a degraded
voltage condition (since startup transformer No. 2 is not sufficient to simultaneously
provide power for full loading from both units.)

The normal onsite standby power source for each 4.16 kV ES bus is a dedicated
DG. DGs 1 and 2 are dedicated to ES buses A3 and A4, respectively. ES buses
A3 and A4 may be cross-tied during operation in shutdown conditions. Ratings for
emergency DGs 1 and 2 satisfy the guidance of Regulatory Guide 1.9 (Ref. 2). The
continuous service rating of each DG is 2600 kW with 10% overload permissible for
up to 2 hours in any 24 hour period. However, the “intended service” rating
provided by the manufacturer is 2750 kW. This is the value used in postulated DG
loading evaluations (Ref. 3).

The AAC DG is an additional onsite power source. The AAC DG was installed to
meet the requirements of 10 CFR 50.63(c)(iii)(2) (Ref. 4). The AAC DG and its
associated power supply system is designed to provide vital and non-vital 4160 V
power to either ANO-1, ANO-2, or both units simultaneously. The design
considerations for the AAC DG assumed the engine would be started from the
control room and be at rated speed and voltage within 10 minutes after the onset of
a station blackout condition. The AAC DG has a continuous rating of 4400 kW at
4160 V. The machines prime rating, which equates to a 2 hour rating is 4840 kW
(110% of the continuous rating) (Ref. 5).
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APPLICABLE SAFETY ANALYSES

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

a. The unit can be maintained in MODES 5 or 6 for extended periods;

b. Sufficient instrumentation and control capability is available for monitoring and
maintaining the unit status; and

c. Adequate AC electrical power is provided to mitigate a postulated fuel handling
accident.

In general, when the unit is shut down, the Technical Specifications requirements
ensure that the unit has the capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and concurrent loss of all offsite or
all onsite power is not required. The rationale for this is based on the fact that
many Design Basis Accidents (DBAs) that are analyzed in MODES 1 and 2 have no
specific analyses in MODES 3, 4, 5, and 6. Worst-case bounding events are
deemed not credible in MODES 3, 4, 5 and 6 because the energy contained within
the reactor coolant pressure boundary, reactor coolant temperature and pressure,
and the corresponding stresses result in the probabilities of occurrence being
significantly reduced or eliminated, and in minimal consequences. These
deviations from DBA analysis assumptions and design requirements during
shutdown conditions are allowed by the LCO for required systems.

During MODES 1 and 2, various deviations from the analysis assumptions and
design requirements are allowed within the Required Actions. This allowance is in
recognition that certain testing and maintenance activities must be conducted
provided an acceptable level of risk is not exceeded. During MODES 5 and 6,
performance of a significant number of required testing and maintenance activities
is also required. In MODES 5 and 6, the activities are planned and administratively
controlled. Relaxations from MODE 1, 2, 3, and 4 LCO 3.8.1 requirements are
acceptable during shutdown MODES based on:

a. The fact that time in an outage is limited;

b. Requiring appropriate compensatory measures for certain conditions which
may include administrative controls, reliance on systems that do not
necessarily meet typical design requirements applied to systems credited in
operating MODE analyses, or both;

c. Prudent utility consideration of the risk associated with multiple activities that
could affect multiple systems;

d. Maintaining, to the extent practical, the ability to perform required functions

(even if not meeting MODE 1, 2, 3, and 4 OPERABILITY requirements) with
systems assumed to function during an event; and
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e. The unit, while in a shutdown condition, can not affect the power grid in a
manner that would result in a loss of offsite power due to a turbine trip.

The shutdown Technical Specification requirements are designed to ensure that the
unit has the capability to mitigate the consequences of certain postulated accidents.
Worst case DBAs which are analyzed for operating MODES are generally viewed
not to be a significant concern during shutdown MODES due to the lower energies
involved. The Technical Specifications therefore require a lesser complement of
electrical equipment to be available during shutdown than is required during
operating MODES. More recent work completed on potential risks associated with
shutdown, however, have found significant risk associated with certain shutdown
evolutions. As a result, in addition to the requirements established in the Technical
Specifications, the industry has adopted NUMARC 91-06, "Guidelines for Industry
Actions to Assess Shutdown Management," as an industry initiative to manage
shutdown tasks and associated electrical support to maintain risk at an acceptable
low level. This may require the availability of additional equipment beyond that
required by the shutdown Technical Specifications.

In MODES 5 and 6, the AC sources satisfy Criterion 4 of 10 CFR 50.36 (Ref. 6).
During handling of irradiated fuel, the AC sources satisfy Criterion 3 of
10 CFR 50.36.

LCO

One offsite circuit capable of supplying the onsite Class 1E power distribution
subsystem(s) of LCO 3.8.10, "Distribution Systems - Shutdown," ensures that all
required loads are powered from offsite power. An OPERABLE DG, associated
with a distribution system train required to be OPERABLE by LCO 3.8.10, ensures
a diverse power source is available to provide electrical power support, assuming a
loss of the offsite circuit. Together, OPERABILITY of the required offsite circuit and
DG ensures the availability of sufficient AC sources to operate the unit in a safe
manner and to mitigate the consequences of a postulated fuel handling accident.

The qualified offsite circuit must be capable of maintaining rated frequency and
voltage, and accepting required loads during an accident, while connected to the
Engineered Safeguards (ES) bus(es). Qualified offsite circuits are those that are
described in the SAR and are part of the licensing basis for the unit.

One offsite circuit consists of startup transformer No. 1, its supply from the
switchyard bus tie autotransformer, either the 4160 V bus A1 or A2, and the feeder
breaker providing power to the required 4160 V ES bus(es). An aiternative for this
offsite circuit consists of the unit auxiliary transformer, its supply from the switchyard
bus tie autotransformer and the overhead swing leads, either the 4160 V bus A1

or A2, and the feeder breaker providing power to the required 4160 V ES bus(es).
A second offsite circuit consists of startup transformer No. 2, its supply from the

161 KV switchyard ring bus, either the 4160 V bus A1 or A2, and the feeder breaker
providing power to the required 4160 V ES bus(es). Another alternative for the
above described offsite circuits consists of the unit auxiliary transformer, its supply
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from the 500 kV switchyard via backfeed through the main transformer (with the
main generator disconnects removed), either the 4160 V bus A1 or A2, and the
feeder breaker providing power to the required 4160 V ES bus(es). An offsite
circuit includes the necessary breakers and equipment to properly align the circuit
from the transmission line sources to the required 4160 V ES bus(es). Only one of
the possible offsite circuits is “required” provided it can supply the required

Class 1E AC electrical power distribution subsystem(s) required by LCO 3.8.10. Ifa
single offsite circuit cannot provide all the required distribution subsystem(s), a
second offsite circuit is also “required.”

It is acceptable for trains to be cross tied during shutdown conditions, allowing a
single offsite power circuit to supply the required equipment.

The DG (DG 1, DG 2, or AAC DG) must be capable of being started, accelerating to
rated speed and voltage, and being connected to its respective ES bus on
determination of a loss of offsite power. The DG must be capable of accepting all
required loads, and must continue to operate until offsite power can be restored to
the ES buses. These capabilities are required to be met from a variety of initial
conditions such as DG in standby with the engine hot and DG in standby at ambient
conditions.

It is acceptable for trains to be cross tied during shutdown conditions, allowing a
single onsite power source to supply the required equipment.

APPLICABILITY

The AC sources required to be OPERABLE in MODES 5 and 6 and during
movement of irradiated fuel assemblies in either the reactor building or fuel
handling area provide assurance that:

a. Systems to provide adequate decay heat removal are available for the
irradiated fuel assemblies in the core;

b. Systems needed to mitigate a fuel handling accident involving handling
irradiated fuel are available;

c. Systems necessary to mitigate the effects of events that can lead to core
damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring and
maintaining the unit in MODE 5 or 6.

The AC power requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.1.
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ACTIONS

LCO 3.0.3 is not applicable while in MODE 5 or 6. However, since irradiated fuel
assembly movement can occur in MODE 1, 2, 3, or 4, the ACTIONS have been
modified by a Note stating that LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6, LCO would not specify an action. If moving
irradiated fuel assemblies while in MODE 1, 2, 3, or 4, the fuel movement is
independent of reactor operations. Entering LCO 3.0.3, while in MODE 1, 2, 3, or 4
would require the unit to be shutdown unnecessarily.

A1l

An offsite circuit would be considered inoperable if it were not available to one
required ES train. Although two trains may be required by LCO 3.8.10, the one
train with offsite power available may be capable of supporting sufficient required
features to allow continuation of CORE ALTERATIONS and irradiated fuel
movement. By the allowance of the option to declare features inoperable with no
offsite power available, appropriate restrictions will be implemented in accordance
with the affected required features LCO's ACTIONS.

A21,A22 A23 A24 B.1,B2 B3 andB4

With the offsite circuit not available to all required trains, the option would still exist
to declare all required features inoperable. Since this option may involve undesired
administrative efforts, the allowance for sufficiently conservative actions is made.
With the required DG inoperable, the minimum required diversity of AC power
sources is not available. It is, therefore, required to suspend CORE
ALTERATIONS, movement of irradiated fuel assemblies in both the reactor building
and the fuel handling area, and operations involving positive reactivity additions that
could result in loss of required SDM (MODE 5) or boron concentration (MVODE 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 that which 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 does not preclude completion of actions to establish
a safe conservative condition. These actions minimize the probability of the
occurrence of a fuel handling accident. it is further required to immediately initiate
action to restore the required AC sources and to continue this action until
restoration is accomplished in order to provide the necessary AC power to the unit
safety systems.
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The Completion Time of immediately is consistent with the required times for
actions requiring prompt attention. The restoration of the required AC electrical
power sources should be completed as quickly as possible in order to minimize the
time during which the unit safety systems may be without sufficient power.

Pursuant to LCO 3.0.6, the Distribution System's ACTIONS are not entered even if
all AC sources to it are inoperable, resulting in de-energization. Therefore, the
Required Actions of Condition A are modified by a Note to indicate that when
Condition A is entered with no AC power to any required ES bus, the ACTIONS for
LCO 3.8.10 must be immediately entered. This Note allows Condition A to provide
requirements for the loss of the offsite circuit, whether or not a train is de-energized.
LCO 3.8.10 provides the appropriate restrictions for the situation involving a
de-energized train.

SURVEILLANCE REQUIREMENTS

SR 3.8.2.1

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are necessary for ensuring the
OPERARBILITY of the AC sources in other than MODES 1, 2, 3, and 4. SR 3.8.1.4
is not required to be met since crediting manual start of the required DG provides
sufficiently opportunity to ensure that the fuel oil transfer system is operating
properly. SR 3.8.1.7 is not required to be met since only one offsite circuit is
required to be OPERABLE. SR 3.8.1.8 and SR .8.1.9 are not required to be met
because they provide for testing of engineered safeguards actuation signals which
are not required to be OPERABLE except on MODES 1, 2, 3, and 4. Automatic
actuation and loading of the DGs is not assumed in MODES 5 and 6.

This SR is modified by two Notes. The reason for Note 1 is to preclude requiring
the OPERABLE DG from being paralleled with the offsite power network or
otherwise rendered inoperable during performance of SRs, and to preclude
deenergizing a required 4160 V ES bus or disconnecting a required offsite circuit
during performance of this SR. With limited AC sources available, a single event
could compromise both the required circuit and the DG. [t is the intent that this SR
must be capable of being met, but actual performance is not required during
periods when the DG and offsite circuit are required to be OPERABLE. When
Note 1 is considered, SR 3.8.2.1 requires the following:

SR 3.8.1.1 must be performed and met,

SR 3.8.1.2 must be performed and met,

SR 3.8.1.3 must be met, but does not have to be performed,
SR 3.8.1.4 does not have to be performed or met,

SR 3.8.1.5 must be performed and met,

SR 3.8.1.6 must be performed and met,

SR 3.8.1.7 does not have to be performed or met,

SR 3.8.1.8 does not have to be performed or met, and

SR 3.8.1.9 does not have to be performed or met.
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Note 2 exempts the 15 second start acceptance criteria for SR 3.8.1.2. In

MODES 5 and 6, there is sufficient time to manually start a DG in the event the
offsite power source is lost. The required DG must be capable of being started
from standby conditions and achieving ready-to-load conditions. Although the time
to reach ready-to-load conditions is not a part of the acceptance criteria, this time is
trended to help determine if a condition exists that is degrading the starting
capabilities of the DG.

Refer to the corresponding Bases for LCO 3.8.1 for a discussion of each SR.

REFERENCES

1.  SAR, Chapter 8.

2. Regulatory Guide 1.9, "Selection, Design, and Qualification of Diesel Generator
Units used as Standby (Onsite) Electric Power Systems at Nuclear Power
Plants," Rev. 3, July 1893.

3. Calculation 86-E-0002-01.

4. 10 CFR 50.63(c)(iii}(2).

5. ANO-2 SAR Section 8.3.3.

6. 10CFR 50.36.
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B 3.8.3 Diesel Fuel Oil and Starting Air

BASES

BACKGROUND

Each diesel generator (DG) is provided with fuel oil storage capacity sufficient to
operate that diesel for a period of 3.5 days while the DG is supplying maximum post
loss of coolant accident load demand discussed in the SAR, Section 8.3 (Ref. 1).
The maximum load demand is calculated using the assumption that at least two
DGs are initially available. This onsite fuel oil capacity is sufficient to operate the
DGs for longer than the time needed to replenish the onsite supply from outside
sources.

Fuel oil is transferred from either storage tank to either day tank by either transfer
pump (one pump is associated with each storage tank). Redundancy of pumps and
piping precludes the failure of one pump, or the rupture of any pipe, valve or tank to
result in the loss of more than one DG. All required outside tanks, pumps, and
piping are located underground.

For proper operation of the standby DGs, it is necessary to ensure the proper
quality of the fuel oil. Regulatory Guide 1.137 (Ref. 2) addresses the recommended
fuel oil practices. The fuel oil properties governed by these SRs are the water and
sediment content, the kinematic viscosity, specific gravity (or API gravity), and
impurity level. See Specification 5.5.13, “Diesel Fuel Qil Testing Program,” for
details.

Each DG has a designed air start system consisting of two redundant banks of two
tanks (receivers) each. One bank of the two tanks contains adequate capacity (i.e.,
design margin) for five successive start attempts on the DG without recharging the
air start receivers.

APPLICABLE SAFETY ANALYSES

The applicable Design Basis Accident (DBA) and transient analyses for the Diesel
Fuel Oil and Starting Air systems are the same as for the DGs which they support.
See the appropriate discussions in the Bases for LCO 3.8.1, “AC Sources —
Operating” and LCO 3.8.2, "AC Sources — Shutdown."

Since diesel fuel oil and the air start subsystem support the operation of the
standby AC power sources, they satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).
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LCO

Stored diesel fuel oil is required to have sufficient supply for 3.5 days of full load
operation. It is also required to meet specific standards for quality. This
requirement supports the availability of DGs required to shut down the reactor and
to maintain it in a safe condition for an abnormality or a postulated DBA with loss of
offsite power. DG day tank fuel requirements, as well as transfer capability from the
storage tank to the day tank, are addressed in LCO 3.8.1 and 3.8.2.

The starting air system is required to have a minimum capacity for five successive
DG start attempts without recharging the air start receivers.

APPLICABILITY

The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to ensure the availability
of the required power to shut down the reactor and maintain it in a safe shutdown
condition after an abnormality or a postulated DBA. Since stored diesel fuel oil and
the starting air subsystem support LCO 3.8.1 and LCO 3.8.2, stored diesel fuel oil
and starting air are required to be within limits when the associated DG is required
to be OPERABLE.

ACTIONS

The ACTIONS Table is modified by a Note indicating that separate Condition entry
is allowed for each DG. This is acceptable, since the Required Actions for each
Condition provide appropriate compensatory actions for each inoperable DG
subsystem. Complying with the Required Actions for one inoperable DG subsystem
may allow for continued operation, and subsequent inoperable DG subsystem(s)
are governed by separate Condition entry and application of associated Required
Actions.

A1l

In this Condition, the required fuel oil supply for a DG of 20,000 gallons (i.e.,

138 inches) is not available. However, the Condition is restricted to fuel oil level
reductions, that maintain at least a 3 day supply of 17,140 gallons (i.e., 118 inches).
These circumstances may be caused by events, such as full load operation
required after an inadvertent start while at minimum required level. This restriction
allows sufficient time for obtaining the requisite replacement volume and performing
the analyses required prior to addition of fuel oil to the tank. A period of 48 hours is
considered sufficient to complete restoration of the required level prior to declaring
the DG inoperable. This period is acceptable based on the remaining capacity

(> 3 days), the fact that procedures will be initiated to obtain replenishment, and the
low probability of an event during this brief period.
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B1

This Condition is entered as a result of a failure to meet the acceptance criterion of
Specification 5.5.13. Normally, trending of particulate levels allows sufficient time to
correct high particulate levels prior to reaching the limit of acceptability. Poor
sample procedures (bottom sampling), contaminated sampling equipment, and
errors in laboratory analysis can produce failures that do not follow a trend. Since
the presence of particulates does not mean failure of the fuel oil to burn properly in
the diesel engine, particulate concentration is unlikely to change significantly
between Surveillance Frequency intervals, and proper engine performance has
been recently demonstrated (within 31 days), it is prudent to allow a brief period
prior to declaring the associated DG inoperable. The 7 day Completion Time allows
for further evaluation, resampling, and re-analysis of the DG fuel oil.

C1

With the new fuel oil properties defined in the Bases for SR 3.8.3.2 not within the
required limits, a period of 30 days is allowed for restoring the stored fuel oil
properties. This period provides sufficient time to test the stored fuel oil to
determine that the new fuel oil, when mixed with previously stored fuel oil, remains
acceptable, or to restore the stored fuel oil properties. This restoration may involve
feed and bleed procedures, filtering, or combinations of these procedures. Even if
a DG start and load was required during this time interval and the fuel oil properties
were outside limits, there is a high likelihood that the DG would still be capable of
performing its intended function.

D1

With starting air receiver pressure < 175 psig in the required receivers, sufficient
capacity for five successive DG start attempts does not exist. However, as long as
the receiver pressure is > 158 psig, there is adequate capacity for at least one start
attempt, and the DG can be considered OPERABLE while the air receiver pressure
is restored to the required limit. A period of 48 hours is considered sufficient to
complete restoration to the required pressure prior to declaring the DG inoperable.
This period is acceptable based on the remaining air start capacity, the fact that the
credited DG start is accomplished on the first attempt, and the low probability of an
event during this brief period.

EA1

With a Required Action and associated Completion Time not met, or one or more
DGs with fuel oil or required starting air subsystem not within limits for reasons
other than addressed by Conditions A through D, the associated DG may be
incapable of performing its intended function and must be immediately declared
inoperable.
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SURVEILLANCE REQUIREMENTS

SR 3.8.3.1

This SR provides verification that there is an adequate inventory of fuel oil in the
storage tanks, when combined with the volume contained in the DG fuel oil day
tanks, to support each DG's operation for 3.5 days at full load. The 3.5 day period
is sufficient time to place the unit in a safe shutdown condition and to bring in
replenishment fuel from an offsite location. An indicated tank level of 138 inches of
fuel oil assures the required volume of 20,000 gallons for tanks T-57A and T-57B.

The 31 day Frequency is adequate to ensure that a sufficient supply of fuel oil is
available, since low level alarms are provided and unit operators would be aware of
any large uses of fuel oil during this period.

SR 3.8.3.2

The tests of fuel oil prior to addition to the storage tanks are a means of
determining whether new fuel oil is of the appropriate grade and has not been
contaminated with substances that would have an immediate, detrimental impact on
diesel engine operation. If results from these tests are within acceptable limits, the
fuel oil may be added to the storage tanks without concern for contaminating the
entire volume of fuel oil in the storage tanks. These tests are to be conducted prior
to adding the new fuel to the storage tank(s), but in no case is the time between
sampling (and associated results) of new fuel and addition of new fuel oil to the
storage tank(s) to exceed 31 days. The tests, limits, and applicable ASTM
Standards for the tests listed in Specification 5.5.13, “Diesel Fuel Qil Testing
Program,” are as follows:

a. Sample the new fuel oil in accordance with ASTM D4057-88 (Ref. 4); and

b. Verify in accordance with the tests specified in ASTM D975-81 (Ref. 4) that the
sample has:

1. an absolute specific gravity at 60/60°F of > 0.83 and < 0.89 or an AP
gravity at 60°F of > 27°, < 39°,

2. a kinematic viscosity at 40°C of > 1.9 centistokes and < 4.1 centistokes,
3. a flash point of > 125°F, and

4, water and sediment within limits.
Failure to meet any of the above limits is cause for rejecting the new fuel oil, but

does not represent a failure to meet the LCO since the fuel oil is not added to the
storage tanks.
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Following the initial new fuel oil sample, the fuel oil is analyzed to establish that the
other properties specified in Table 1 of ASTM D975-81 (Ref. 4) are met for new fuel
oil when tested in accordance with ASTM D975-81 (Ref. 4), except that the analysis
for sulfur may be performed in accordance with ASTM D1552-90 (Ref. 4) or

ASTM D2622-87 (Ref. 4). These additional analyses are required by Specification
5.5.13, “Diesel Fuel Oil Testing Program,” to be performed within 31 days following
sampling and addition. This 31 days is intended to assure: 1) that the sample
taken is not more than 31 days old at the time of adding the fuel oil to the storage
tank, and 2) that the results of a new fuel oil sample (sample obtained prior to
addition but not more than 31 days prior to) are obtained within 31 days after
addition. For circumstances where multiple fuel oil additions are made within a
short period of time, the samples taken for each batch added to the storage tank
can be composited for a single follow-up analysis. The 31 day period is acceptable
because the fuel oil properties of interest, even if they were not within stated limits,
would not have an immediate effect on DG operation. This Surveillance ensures
the availability of high quality fuel oil for the DGs.

Fuel oil degradation during long term storage shows up as an increase in
particulate, due mostly to oxidation. The presence of particulate does not mean the
fuel oil will not burn properly in a diesel engine. The particulate can cause fouling of
filters and fuel oil injection equipment, however, which can cause engine failure.

Particulate concentrations should be determined in accordance with

ASTM D2276-88, Method A (Ref. 4). This method involves a gravimetric
determination of total particulate concentration in the fuel oil and has a limit of

10 mg/l. It is acceptable to obtain a field sample for subsequent laboratory testing
in lieu of field testing. Each tank is considered and tested separately.

The Frequency of this test takes into consideration fuel oil degradation trends that
indicate that particulate concentration is unlikely to change significantly between
Frequency intervals.

SR 3.8.3.3

This Surveillance ensures that, without the aid of the refill compressor, sufficient air
start capacity for each DG is available. The system design requirements provide for
a minimum of five engine start cycles without recharging. The pressure specified in
this SR is intended to reflect the lowest value at which the five starts can be
accomplished.

The 31 day Frequency takes into account the capacity, capability, redundancy, and

diversity of the AC sources and other indications available in the control room,
including alarms, to alert the operator to below normal air start pressure.
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SR 3.8.34

Microbiological fouling is a major cause of fuel oil degradation. There are numerous
bacteria that can grow in fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the fuel storage tanks once
every 31 days eliminates the necessary environment for bacterial survival. This is
the most effective means of controlling microbiological fouling. In addition, it
eliminates the potential for water entrainment in the fuel oil during DG operation.
Water may come from any of several sources, including condensation, ground
water, rain water, contaminated fuel oil, and from breakdown of the fuel oil by
bacteria. Frequent checking for and removal of accumulated water minimizes
fouling and provides data regarding the watertight integrity of the fuel oil system.
The Surveillance Frequencies are established by Regulatory Guide 1.137 (Ref. 2).
This SR is for preventive maintenance. The presence of water does not necessarily
represent failure of this SR, provided the accumulated water is removed during
performance of the Surveillance.

REFERENCES
1. SAR, Section 8.3.
2. Regulatory Guide 1.137.
3. 10CFR 50 36.

4. ASTM Standards: D4057-88; D975-81; D4176-86; D1552-90; D2622-87;
D2276-88, Method A.
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B 3.8 ELECTRICAL POWER SYSTEMS

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 120 VAC vital bus power (via inverters). As required
by SAR, Section 1.4, 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 subsystems (Red Train and Green
Train). Each subsystem consists of one 125 VDC battery, the associated battery
charger for each battery, and all the associated control equipment and
interconnecting cabling.

Additionally, there is one spare battery charger per subsystem, which provides
backup service in the event that a battery charger is out of service. If the spare
battery charger is substituted, then the requirements of independence and
redundancy between subsystems are maintained.

During normal operation, each 125 VDC subsystem is powered from the inservice
battery charger with the battery floating on the system. In case of a loss of normal
power to the battery charger, the DC load is automatically powered from the station
battery. This results in a discharge of the associated battery (and may affect both
the system and cell parameters).

The Red Train and Green Train DC electrical power subsystems provide the control
power for its 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 the inverters, which in turn power the 120 VAC vital buses.

The DC power distribution system is described in more detail in Bases for
LCO 3.8.6, "Distributions System — Operating."

Each battery has adequate storage capacity to carry the required load continuously
for at least 2 hours in addition to supplying power for the operation of momentary
loads during the 2 hour period as discussed in the SAR, Chapter 8 (Ref. 4).

Each 125 VDC battery is separately housed in a ventilated room apart from its

charger and distribution centers. Each subsystem is located in an area separated
physically and electrically from the other subsystem to ensure that a single failure in
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one subsystem does not cause a failure in a redundant subsystem. There is no
sharing between redundant Class 1E subsystems, such as batteries, battery
chargers, or distribution panels.

The batteries for Red Train and Green Train 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 Red
Train and Green Train batteries are C&D type LCR-21 (58 cell). This size of battery
was required before the black battery was added because of the large non-1E lift oil
and seal oil pump motors fed from the 1E batteries. The LCR-21 batteries have 10
positive plates and with the present loads the calculated positive plate requirement
for the Red Train battery is 6 and for the Green Train battery is 5 (this includes
temperature correction for 60° F and 1.25 for end-of-life). This provides an
approximate 65% design margin for Red Train battery and an approximate 100%
design margin for the Green Train battery. |EEE 485 (Ref. 5) recommends a 10-
15% design margin. IEEE 485 is used as a reference in the battery sizing
calculation which is the document, along with the battery test procedure, used to
determine that the batteries are adequately sized.

Each 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 is also
designed with sufficient capacity to restore the battery from the design minimum
charge to its fully charged state while supplying normal steady state loads.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the
SAR, Chapter 14 (Ref. 6), assume that Engineered Safeguards (ES) 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 that
consider:

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

b. A worst-case single failure.

In MODES 1 and 2, the DC sources satisfy Criterion 3 of 10 CFR 50.36 (Ref. 7). In
MODES 3 and 4, the DC sources satisfy Criterion 4 of 10 CFR 50.36.
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LCO

The DC electrical power subsystems, each subsystem consisting of one battery,
one of two battery chargers and the corresponding control equipment and
interconnecting cabling supplying power to the associated bus within the train are
required to be OPERABLE to ensure the availability of the required power to shut
down the reactor and maintain it in a safe condition after an abnormality or a
postulated DBA. Loss of any train DC electrical power subsystem does not prevent
the minimum safety function from being performed (Ref. 4).

An OPERABLE DC electrical power subsystem requires the associated battery to
be OPERABLE and connected to the associated DC bus and one of its respective
chargers to be operating and connected to the associated DC bus.

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 abnormalities; and

b. Adequate core cooling is provided, and reactor building OPERABILITY 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 by the
definition of OPERABILITY for each required supported load.

ACTIONS

Al

Condition A 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 train. The

8 hour limit is consistent with the allowed time for an inoperable DC distribution
system train.

If one of the required DC electrical power subsystems is inoperable (e.g.,

inoperable battery, inoperable battery chargers, or inoperable battery chargers 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 would, however, result in the
complete loss of the remaining 125 VDC electrical power subsystems with attendant
loss of ES functions, continued power operation should not exceed 8 hours. The
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8 hour Completion Time reflects a reasonable time to 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.

B.1 and B.2

If the inoperable DC electrical power subsystem cannot be restored to OPERABLE
status within the required Completion Time, the unit must be brought to a MODE in
which the LCO does not apply. To achieve this status, the unit must be brought to
at least MODE 3 within 12 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.

SURVEILLANCE REQUIREMENTS

SR 3.8.4.1

Verifying battery terminal voltage while on float charge helps to ensure the
effectiveness of the charging system and 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. The voltage requirements are based
on the nominal design voltage of the battery (2.15 V per cell average) and are
consistent with IEEE-450 (Ref. 8). The 7 day Frequency is consistent with
manufacturer recommendations and IEEE-450 (Ref. 8).

A battery service test is a special test of the 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.

The Surveillance Frequency of 18 months is consistent with considerations that the
battery service test should be performed during refueling outages, or at some other
outage.

A modified performance discharge test may be performed in lieu of a service test.
The modified performance discharge test (Ref. 8) is a simulated duty cycle
consisting of just two rates; the one minute rate published for the battery or the

largest current load of the duty cycle, followed by the test rate employed for the
performance test, both of which envelope the duty cycle of the service test. Since
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the ampere-hours removed by a rated one minute discharge represents a very
small portion of the battery capacity, the test rate can be changed to that for the
performance test without compromising the results of the performance discharge
test. The battery terminal voltage for the modified performance discharge test
should 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.

A modified performance discharge test is a test of the battery capacity, as found,
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 and the test discharge rate must envelope the duty
cycle of the service test if the modified performance discharge test is performed in
lieu of a service test.

SR 3.843

A battery performance discharge test is a test of constant current capacity of a
battery 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 (Ref. 8).

A battery modified performance discharge test is described in the Bases for

SR 3.8.4.2. Either the battery performance discharge test or the modified
performance discharge test is acceptable for satisfying SR 3.8.4.3; however, only
the modified performance discharge test may be used to satisfy SR 3.8.4.3 while
satisfying the requirements of SR 3.8.4.2 at the same time.

The acceptance criteria for this Surveillance are consistent with IEEE-450 (Ref. 8),
which recommends that the battery be replaced if its capacity is below 80% of the
manufacturer's 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.

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 retain capacity > 100% of the manufacturer's ratings. Degradation is
indicated, according to IEEE-450 (Ref. 8), 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. 8).
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2. Regulatory Guide 1.6, “Independence Between Redundant Standby (Onsite)
Power Sources and Between Their Distribution Systems,” March, 1971.
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6. SAR, Chapter 14.

7. 10CFR 50.36.
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Replacement of Vented Lead-Acid Batteries for Stationary Applications.”
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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.”

APPLICABLE SAFETY ANALYSES

The DC electrical power system provides normal and emergency DC electrical
power for the DGs, emergency auxiliaries, and control and switching.

The OPERABILITY of the DC subsystems is consistent with the initial assumptions
of the fuel handling accident and the requirements for the supported systems'
OPERABILITY.

In general, when the unit is shutdown, the Technical Specifications requirements
ensure that the unit has the capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and concurrent loss of all offsite or
all onsite power is not required. The rationale for this is based on the fact that
many Design Basis Accidents (DBAs) that are analyzed in MODES 1 and 2 have no
specific analyses in MODES 3, 4, 5 and 6. Worst case bounding events are
deemed not credible in MODES 5 and 6 because the energy contained within the
reactor pressure boundary, reactor coolant temperature and pressure, and the
corresponding stresses result in the probabilities of occurrence being significantly
reduced or eliminated, and in minimal consequences. These deviations from DBA
analysis assumptions and design requirements during shutdown conditions are
allowed by the LCO for required systems.

The shutdown Technical Specification requirements are designed to ensure that the
unit has the capability to mitigate the consequences of certain postulated accidents.
Worst case DBAs which are analyzed for operating MODES are generally viewed
not to be a significant concern during shutdown MODES due to the lower energies
involved. The Technical Specifications therefore require a lesser complement of
electrical equipment to be available during shutdown than is required during
operating MODES. More recent work completed on potential risks associated with
shutdown, however, have found significant risk associated with certain shutdown
evolutions. As a result, in addition to the requirements established in the Technical
Specifications, the industry has adopted NUMARC 91-06, "Guidelines for Industry
Actions to Assess Shutdown Management," as an industry initiative to manage
shutdown tasks and associated electrical support to maintain risk at an acceptable
low level. This may require the availability of additional equipment beyond that
required by the shutdown Technical Specifications.
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In MODES 5 and 6, the DC sources satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1).
During handling of irradiated fuel, the DC sources satisfy Criterion 3 of
10 CFR 50.36.

LCO

One DC electrical power subsystem consisting of one battery, one battery charger,
and the corresponding control equipment and interconnecting cabling within the
train, is required to be OPERABLE to support one train of the distribution systems
required OPERABLE by LCO 3.8.10, "Distribution Systems - Shutdown." This
ensures the availability of sufficient DC electrical power sources to operate the unit
in a safe manner and to mitigate the consequences of a fuel handling accident.

An OPERABLE DC electrical power subsystem requires the associated battery to
be OPERABLE and connected to the associated DC bus and one of its respective
chargers to be OPERABLE and capable of being connected to the associated

DC bus.

APPLICABILITY

The DC electrical power sources required to be OPERABLE in MODES 5 and 6 and
during movement of irradiated fuel assembilies in either the reactor building or fuel
handling area, provide assurance that:

a. Required features to provide adequate decay heat removal are available for
the irradiated fuel assemblies in the core;

b. Required features needed to mitigate a fuel handling accident in either the
reactor building or fuel handling area are available;

c. Systems necessary to mitigate the effects of events that can lead to core
damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring and
maintaining the unit in MODE 5 or 6.

The DC electrical power requirements for MODES 1, 2, 3, and 4 are covered in
LCO 3.84.

ACTIONS

LCO 3.0.3 is not applicable while in MODE 5 or 6. However, since irradiated fuel
assembly movement can occur in MODE 1, 2, 3, or 4, the ACTIONS have been
modified by a Note stating that LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6, LCO would not specify an action. If moving
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irradiated fuel assemblies while in MODE 1, 2, 3, or 4, the fuel movement is

independent of reactor operations. Entering LCO 3.0.3, while in MODE 1, 2, 3, or 4
would require the unit to be shutdown unnecessarily.

A11, A12 A13 A14 andA.1.5

With the required DC electrical subsystem inoperable (e.g., inoperable battery, no
OPERABLE battery charger, or both) there may be insufficient capability to mitigate
the consequences of a fuel handling accident. Therefore, conservative actions
must be taken (i.e., to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies in both the reactor building and the fuel handling area, 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 that which 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 probability of the occurrence
of a fuel handling accident. It is further required to immediately initiate action to
restore the required DC electrical power subsystem and to continue this action until
restoration is accomplished in order to provide the necessary DC electrical power to
the unit safety systems.

Notwithstanding performance of the above conservative Required Actions, a
required low temperature overpressure protection (LTOP) System feature may be
inoperable. In this case, Required Actions A.1.1 through A.1.4 do not adequately
address the concerns relating to LTOP. Pursuant to LCO 3.0.6, the LTOP
ACTIONS would not be entered. Therefore, Required Action A.1.5 is provided to
direct entry into the appropriate LTOP Conditions and Required Actions, which
results in taking the appropriate LTOP actions.

The Completion Time of immediately is consistent with the required times for
actions requiring prompt attention. The restoration of the required DC electrical
power subsystem should be completed as quickly as possible in order to minimize
the time during which the unit safety systems may be without sufficient power.
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SURVEILLANCE REQUIREMENTS
SR 3.8.5.1

SR 3.8.5.1 requires the DC Sources to be capable of meeting the requirements of
SR 3.8.4.1 through SR 3.8.4.3.

This SR is modified by a Note. The reason for the Note is to preclude requiring the
OPERABLE DC source from being discharged below its capability to provide the
required power supply or otherwise rendered inoperable during the performance of
SRs. ltis the intent that these SRs must still be capable of being met, but actual
performance is not required during periods when the DC Source is required to be
OPERABLE. Refer to the corresponding Bases for LCO 3.8.4 for discussion of
each SR.

When the Note is considered, SR 3.8.5.1 requires the following for an OPERABLE
DC Source:

SR 3.8.4.1 must be performed and met,
SR 3.8.4.2 must be met, but does not have to be performed, and
SR 3.8.4.3 must be met, but does not have to be performed.

As an example, typical operation during a refueling shutdown (in MODES 5 and 6)
requires only one OPERABLE battery. However, the SRs with an 18 month
Frequency which are not required to be performed on the OPERABLE battery
should be conducted on each battery during that portion of the refueling shutdown
that it is not required to be OPERABLE so that the SRs are current when it is time
to enter MODES 1, 2, 3, and 4. This is to allow continued OPERABILITY of the
battery during MODES 5 and 6 even if the Frequency for SR 3.8.4.2 or SR 3.8.4.3
is not met.

REFERENCES

1. 10CFR 50.36
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Cell Parameters

BASES

BACKGROUND

This LCO delineates the limits on electrolyte temperature, level, float voltage and
specific gravity for the DC power source 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."

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the
SAR, Chapter 14 (Ref. 1), assume Engineered Safeguards 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 that consider:

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

b. A worst-case single failure.

Battery cell parameters satisfy Criterion 3 of 10 CFR 50.36 (Ref. 2).

LCO

Battery cell 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 abnormality or a postulated DBA. The limits are conservatively established,
allowing continued DC electrical system function even with Category A and B limits
not met.

APPLICABILITY

The battery cell parameters are required solely for the support of the associated DC
electrical power subsystems. Therefore, battery cell parameters are only required
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to be within limits when the DC power source is required to be OPERABLE. See
the Applicability discussion in Bases for LCO 3.8.4 and LCO 3.8.5.

ACTIONS

The Actions Table is modified by a Note, which indicates that separate Condition
entry is allowed for each battery. This is acceptable, since the Required Actions for
each Condition provide appropriate compensatory actions for each inoperable DC
subsystem. Complying with the Required Actions for one inoperable DC subsystem
may allow for continued operation, and subsequent inoperable DC subsystem(s)
are governed by separate Condition entry and application of associated Required
Actions.

A1, A2 andA.3

With one or more cells in one or more batteries not within limits (i.e., Category A
limits not met or Category B limits not met or Category A and B limits not met) but
within the Category C limits specified in Table 3.8.6-1 in the accompanying LCO,
the battery is degraded but there still is sufficient capacity to perform the intended
function. Therefore, the affected battery is not required to be considered
inoperable solely as a result of Category A or B limits not met, and continued
operation is permitted for a limited period.

The pilot cell electrolyte level and float voltage are required to be verified to meet
the Category C limits within 1 hour (Required Action A.1). These checks will
provide a quick representative indication of the status of the remainder of the
battery cells. One hour provides time to inspect the electrolyte level and to confirm
the float voltage of the pilot cell. One hour is considered a reasonable amount of
time to perform the required verification.

Verification that the Category C limits are met (Required Action A.2) provides
assurance that during the time needed to restore the parameters to within the
Category A and B limits, the battery will still be capable of performing its intended
function. A period of 24 hours is allowed to complete the initial verification because
parameter measurements must be obtained for each connected cell. Taking into
consideration both the time required to perform the required verification and the
assurance that the battery cell parameters are not severely degraded, this time is
considered reasonable. The verification is repeated at 7 day intervals until the
parameters are restored to within Category A and B limits. This periodic verification
is consistent with the increased potential to exceed these battery cell parameter
limits during these conditions.

Continued operation is only permitted for 31 days before battery cell parameters
must be restored to within Category A and B limits. With the consideration that,
while battery capacity is degraded, sufficient capacity exists to perform the intended
function and to allow time to fully restore the battery cell parameters to normal
limits, this time is acceptable prior to declaring the battery inoperable.
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B.1

With one or more batteries with one or more battery cell parameters outside the
Category C limit for any connected cell, sufficient capacity to supply the maximum
expected load requirement may not be available. Therefore, the battery must be
immediately declared inoperable and the corresponding DC electrical power
subsystem must be declared inoperable. Additionally, other potentially extreme
conditions, such as the Required Actions and associated Completion Time of
Condition A not met or average electrolyte temperature of representative cell falling
below 60°F, are also cause for immediately declaring the associated DC electrical
power subsystem inoperable.

SURVEILLANCE REQUIREMENTS

SR 3.8.6.1

This SR verifies that Category A battery cell parameters are consistent with
IEEE-450 (Ref. 3), which recommends regular battery inspections (at least one per
month) including voltage, specific gravity, and electrolyte level and temperature of
pilot cells.

SR 3.86.2and SR 3.86.4

This Surveillance verification that the average temperature of representative cells is
> 60°F is consistent with a recommendation of IEEE-450 (Ref. 3), which states that
the temperature of electrolytes in the pilot cell should be determined at least once
per month and that the temperature in representative cells (~10% of all connected
cells) should be determined on a quarterly basis.

Lower than normal temperatures act to inhibit or reduce battery capacity. This SR
ensures that the operating temperatures remain within an acceptable operating
range. This limit is based on manufacturer recommendations.

SR 3.8.6.3

The quarterly inspection of specific gravity and voltage is consistent with IEEE-450
(Ref. 3). In addition, within 24 hours of a battery discharge < 110 V or a battery
overcharge > 145 V, the battery must be demonstrated to meet Category B limits.
Transients, such as motor starting transients, which may momentarily cause battery
voltage to drop to < 110 V, do not constitute a battery discharge provided battery
terminal voltage and float current return to pre-transient values. This inspection is
also consistent with IEEE-450 (Ref. 3), which recommends special inspections
following a severe discharge or overcharge, to ensure that no significant
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degradation of the battery occurs as a consequence of such discharge or
overcharge.

Table 3.8.6-1

This table delineates the limits on electrolyte level, float voltage, and specific gravity
for three different categories. The meaning of each category is discussed below.

Category A defines the normal parameter limit for each designated pilot cell in each
battery. The cells selected as pilot cells are those whose temperature, voltage and
electrolyte specific gravity approximate the state of charge of the entire battery.

The Category A limits specified for electrolyte level are based on manufacturer
recommendations and are consistent with the guidance in IEEE-450 (Ref. 3), with
the extra 1/4 inch allowance above the high water level indication for operating
margin to account for temperatures and charge effects. In addition to this
allowance, footnote (a) to Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided it is not overflowing.
These limits ensure that the plates suffer no physical damage and that adequate
electron transfer capability is maintained in the event of transient conditions.
IEEE-450 (Ref. 3) recommends that electrolyte level readings should be made only
after the battery has been at fioat charge for at least 72 hours.

The Category A limit specified for float voltage is > 2.13 V per cell. This value is
based on a recommendation of IEEE-450 (Ref. 3), which states that prolonged
operation of cells < 2.13 V can reduce the life expectancy of cells.

The Category A limit specified for specific gravity for each pilot cell is > 1.195 (0.020
below the manufacturer fully charged nominal specific gravity). This value is
characteristic of a charged cell with adequate capacity. According to IEEE-450
(Ref. 3), the specific gravity readings are based on a temperature of 77°F (25°C).

The specific gravity readings are corrected for actual electrolyte temperature. For
each 3°F (1.67°C) above 77°F (25°C), 1 point (0.001) is added to the reading;
1 point is subtracted for each 3°F below 77°F.

Category B defines the normal parameter limits for each connected cell. The term
"connected cell" excludes any battery cell that may be jumpered out.

The Category B limits specified for electrolyte level and float voltage are the same
as those specified for Category A and have been discussed above. The Category B
limit specified for specific gravity for each connected cell is > 1.190 (0.025 below
the manufacturer fully charged, nominal specific gravity) with the average of all
connected cells > 1.185 (0.020 below the manufacturer fully charged, nominal
specific gravity). These values are based on manufacturer's recommendations.
The minimum specific gravity value required for each cell ensures that the effects of
a highly charged or newly installed cell will not mask overall degradation of the
battery.
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Category C defines the limits for each connected cell. These values, although
reduced, provide assurance that sufficient capacity exists to perform the intended
function and maintain a margin of safety. When any battery parameter is outside
the Category C limits, the assurance of sufficient capacity described above no
longer exists and the battery must be declared inoperable.

The Category C limits specified for electrolyte level (above the top of the plates and
not overflowing) ensure that the plates suffer no physical damage and maintain
adequate electron transfer capability. The Category C limits for float voltage is
based on |IEEE-450 (Ref. 3), which states that a cell voltage of 2.07 V or below,
under float conditions and not caused by elevated temperature of the cell, indicates
internal cell problems and may require cell replacement.

The Category C limits of average specific gravity > 1.190 is based on manufacturer
recommendations (0.025 below the manufacturer recommended fully charged,
nominal specific gravity). In addition to that limit, it is required that the specific
gravity for each connected cell must be no less than 0.020 below the average of all
connected cells. This limit ensures that the effect of a highly charged or new cell
does not mask overall degradation of the battery.

Footnotes (b) and (c) to Table 3.8.6-1 are applicable to Category A, B, and C
specific gravity. Footnote (b) to Table 3.8.6-1 requires the above mentioned
correction for electrolyte temperature.

Because of specific gravity gradients that are produced during the recharging
process, delays of several days may occur while waiting for the specific gravity to
stabilize. A stabilized charger current is an acceptable alternative to specific gravity
measurement for determining the state of charge. This phenomenon is discussed
in IEEE-450 (Ref. 3). Footnote (c) to Table 3.8.6-1 allows the float charge current
to be used as an alternate to specific gravity for up to 7 days following a battery
recharge. Within 7 days each connected cell's specific gravity must be measured to
confirm the state of charge. Following a minor battery recharge (such as equalizing
charge that does not follow a deep discharge) specific gravity gradients are not
significant, and confirming measurements may be made in less than 7 days.

REFERENCES
1. SAR, Chapter 14.
2. 10 CFR 50.36.

3. |EEE-450-1995, "Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary Applications."
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Inverters — Operating

BASES

BACKGROUND

The inverters are the preferred source of power for the 120 VAC vital buses
because of the stability and reliability they achieve. The function of the inverter is to
provide AC electrical power to the vital bus. The inverters are normally powered
from the 125 VDC Electrical Power System. The inverters provide an
uninterruptible power source for the safety significant instrumentation and controls,
including the Reactor Protection System (RPS), the Engineered Safeguards
Actuation System (ESAS), and the Emergency Feedwater Initiation and Control
(EFIC) system. Additionally, there are two swing inverters (one per train) which
provide backup service in the event that an inverter is out of service. If the swing
inverter is placed in service, requirements of independence and redundancy
between trains are maintained. Specific details on inverters and their operating
characteristics are found in SAR, Chapter 8 (Ref. 1).

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the
SAR, Chapter 14 (Ref. 2), assume Engineered Safeguards systems are
OPERABLE. The inverters are designed to provide the required capacity,
capability, redundancy, and reliability to ensure the availability of necessary power
to the safety significant instrumentation and controls so that the fuel, Reactor
Coolant System, and reactor building design limits are not exceeded. These limits
are discussed in more detail in the Bases for Section 3.2, “Power Distribution
Limits;” Section 3.4, “Reactor Coolant System (RCS);” and Section 3.6, “Reactor
Building Systems.”

The OPERABILITY of the inverters is consistent with the initial assumptions of the
accident analyses and is based on meeting the design basis of the unit. This
includes maintaining required AC vital buses OPERABLE during accident conditions
that consider:

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

b. A worst-case single failure.
Inverters are a part of the distribution system and, as such, satisfy Criterion 3 of

10 CFR 50.36 (Ref. 3) in MODES 1 and 2. In MODES 3 and 4, the inverters satisfy
Criterion 4 of 10 CFR 50.36.
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LCO

The inverters ensure the availability of AC electrical power for the instrumentation
required to shut down the reactor and maintain it in a safe condition after an
abnormality or a postulated DBA.

Maintaining the required inverters OPERABLE ensures that the redundancy
incorporated into the design of the safety significant instrumentation and controls is
maintained. The four required inverters (two per train) ensure an uninterruptible
supply of AC electrical power to the 120 VAC vital buses even if the 4.16 kV safety
buses are de-energized.

OPERABLE inverters require the associated 120 VAC vital bus to be powered by
the inverter with output voltage within tolerances, and power input to the inverter
from a 125 VDC Electrical Power System with associated OPERABLE station
battery.

This LCO is modified by a Note that allows one required inverter to be disconnected
from its associated DC bus for < 2 hours to allow load transfer to or from a swing
inverter, if the 120 VAC vital bus is powered from an alternate AC source during the
period and all other inverters are OPERABLE.

APPLICABILITY

The inverters are required to be OPERABLE in MODES 1, 2, 3, and 4 to ensure
that:

a. Acceptable fuel design limits and reactor coolant pressure boundary limits are
not exceeded as a result of abnormalities; and

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

Inverter requirements for MODES 5 and 6 are addressed by the definition of
OPERABILITY for each required supported load.

ACTIONS

A1

With a required inverter inoperable or two inverters in the same electrical
distribution subsystem inoperable, the associated 120 VAC vital bus is automatically
transferred to its alternate AC source and remains OPERABLE. In the event the
automatic transfer fails, and the associated 120 VAC vital bus is deenergized, the
120 VAC vital bus is considered to be inoperable.
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For this reason, a Note has been included in Condition A requiring entry into the
Conditions and Required Actions of LCO 3.8.9, "Distribution Systems - Operating."
This ensures the vital bus is re-energized within 8 hours. Required Action A.1
allows 72 hours to fix the inoperable inverter and return it to service. The 72 hour
limit takes into consideration the time required to repair an inverter and the
additional risk to which the unit is exposed because of the inverter inoperability.
This has to be balanced against the risk of an immediate shutdown, along with the
potential challenges to safety systems such a shutdown might entail. When the
120 VAC vital bus is powered from its alternate AC source, it is relying upon
interruptible AC electrical power sources (offsite and onsite). The uninterruptible
inverter source to the 120 VAC vital buses is the preferred source for powering
instrumentation trip setpoint devices.

B.1and B.2

If the Required Actions and associated Completion Time are not met, 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 12 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 plant systems.

SURVEILLANCE REQUIREMENTS

SR 3.8.7.1

This Surveillance verifies that the inverters are functioning properly with all required
circuit breakers closed and 120 VAC vital buses energized from the inverter. The
verification of proper voltage and frequency output ensures that the required power
is readily available for the instrumentation connected to the 120 VAC vital buses.
The 7 day Frequency takes into account the redundant capability of the inverters
and other indications available in the control room that alert the operator to inverter
malfunctions.

REFERENCES
1. SAR, Chapter 8.
2. SAR, Chapter 14.

3. 10CFR 50.36.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.8 Inverters - Shutdown

BASES

BACKGROUND

A description of the inverters is provided in the Bases for LCO 3.8.7,
"Inverters - Operating."

APPLICABLE SAFETY ANALYSES

The DC to AC inverters are designed to provide the required capacity, capability,
and reliability to ensure the availability of necessary power to safety significant
instrumentation and controls.

The OPERABILITY of the inverters is consistent with the requirements for the
supported systems' OPERABILITY.

The OPERABILITY of the required inverters to each required 120 VAC vital bus
during MODES 5 and 6 ensures that:

a. The unit can be maintained in MODE 5 or 6 for extended periods;

b. Sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status; and

C. Adequate power is available to mitigate a postulated fuel handling
accident.

In general, when the unit is shutdown, the Technical Specifications requirements
ensure that the unit has the capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and concurrent loss of all offsite or
all onsite power is not required. The rationale for this is based on the fact that
many Design Basis Accidents (DBAs) that are analyzed in MODES 1 and2 have no
specific analyses in MODES 3, 4, 5 and 6. Worst case bounding events are
deemed not credible in MODES 5 and 6 because the energy contained within the
reactor pressure boundary, reactor coolant temperature and pressure, and the
corresponding stresses result in the probabilities of occurrence being significantly
reduced or eliminated, and in minimal consequences. These deviations from DBA
analysis assumptions and design requirements during shutdown conditions are
allowed by the LCO for required systems.

The shutdown Technical Specification requirements are designed to ensure that the
unit has the capability to mitigate the consequences of certain postulated accidents.
Worst case DBAs which are analyzed for operating MODES are generally viewed
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not to be a significant concern during shutdown MODES due to the lower energies

. involved. The Technical Specifications therefore require a lesser complement of

~ electrical equipment to be available during shutdown than is required during
operating MODES. More recent work completed on potential risks associated with
shutdown, however, have found significant risk associated with certain shutdown
evolutions. As a result, in addition to the requirements established in the Technical
Specifications, the industry has adopted NUMARC 91-06, "Guidelines for Industry
Actions to Assess Shutdown Management," as an industry initiative to manage
shutdown tasks and associated electrical support to maintain risk at an acceptable
low level. This may require the availability of additional equipment beyond that
required by the shutdown Technical Specifications.

In MODES 5 and 6, the inverters are part of the distribution system and, as such,
satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1). During handling of irradiated fuel, the
inverters satisfy Criterion 3 of 10 CFR 50.36.

LCO

The inverter provides an uninterruptible supply of AC electrical power to its

120 VAC vital bus even if the 4.16 kV safety buses are de-energized. This ensures
the availability of sufficient inverter power sources to operate the unit in a safe
manner and to mitigate the consequences of a postulated fuel handling accident.

An OPERABLE inverter must be supplied power from its associated Class 1E
125 VDC electrical power system, and supplying the associated AC vital bus with
acceptable output AC voltage.

APPLICABILITY
The inverter required to be OPERABLE in MODES 5 and 6, and during movement
of irradiated fuel assemblies in either the reactor building or fuel handling area
provides assurance that:

a. Systems to provide adequate decay heat removal are available for the
irradiated fuel in the core;

b. Systems needed to mitigate a fuel handling accident are available;

C. Systems necessary to mitigate the effects of events that can lead to
core damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring and
maintaining the unit in MODE 5 or 6.

Inverter requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.7.
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ACTIONS

LCO 3.0.3 is not applicable while in MODE 5 or 6. However, since irradiated fuel
assembly movement can occur in MODE 1, 2, 3, or 4, the ACTIONS have been
modified by a Note stating that LCO 3.0.3 is not applicable. If moving irradiated fuel
assemblies while in MODE 5 or 6, LCO would not specify an action. If moving
irradiated fuel assemblies while in MODE 1, 2, 3, or 4, the fuel movement is
independent of reactor operations. Entering LCO 3.0.3, while in MODE 1, 2, 3, or 4
would require the unit to be shutdown unnecessarily.

A11,A12 A13 A14 andA15

With the required inverter inoperable, there may be insufficient capability to mitigate
the consequences of a fuel handling accident. Therefore, conservative actions
must be taken (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 that which 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 a fuel handling accident. It is further required to immediately initiate
action to restore the required inverter and to continue this action until restoration is
accomplished in order to provide the necessary inverter power to the unit safety
systems.

Notwithstanding performance of the above conservative Required Actions, a
required low temperature overpressure protection (LTOP) system feature may be
inoperable. In this case, Required Actions A.1.1 through A.1.4 do not adequately
address the concerns relating to LTOP. Pursuant to LCO 3.0.6, the LTOP
ACTIONS would not be entered. Therefore, Required Action A.1.5 is provided to
direct entry into the appropriate LTOP Conditions and Required Actions, which
results in taking the appropriate LTOP actions.

The Completion Time of immediately is consistent with the required times for
actions requiring prompt attention. The restoration of the required inverter should
be completed as quickly as possible in order to minimize the time the unit safety
systems may be without power or powered from the alternate AC source.
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SURVEILLANCE REQUIREMENTS
SR 3.8.8.1

This Surveillance verifies that the inverters are functioning properly with all required
circuit breakers closed and 120 VAC vital buses energized from the inverter. The
verification of proper voltage output ensures that the required power is readily
available for the instrumentation connected to the 120 VAC vital buses. The 7 day
Frequency takes into account the redundant capability of the inverters and other
indications available in the control room that alert the operator to inverter
malfunctions.

REFERENCES

1. 10CFR 50.36.
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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 120 VAC vital bus electrical power distribution
systems are divided by train into two redundant and independent AC, DC, and
120 VAC vital bus electrical power distribution subsystems.

Each AC electrical power subsystem consists of an Engineered Safeguards (ES)
4.16 kV bus and 480 V buses. Each 4.16 kV ES bus has two offsite sources of
power as well as a dedicated onsite diesel generator (DG) source as described in
the Bases for LCO 3.8.1, “AC Sources - Operating.” If all offsite sources are
unavailable, the onsite emergency DG supplies power to the 4.16 kV ES bus.
Control power for the 4.16 kV breakers is supplied from the Class 1E batteries.

The secondary AC electrical power distribution system for each train includes the
safety related load centers and motor control centers shown in Table B 3.8.9-1.
Motor control center B55 is fed from motor control center B56. These motor control
centers are swing components, in that motor control center B56 may be energized
from either load center B5 or load center B6. Normally, motor control center B56,
and thus B55, are energized from load center B6. However, this alignment may be
switched to energize these motor control centers from load center B5, if needed to
support the configuration of the unit.

The 120 VAC vital distribution panels are arranged in two load groups per
subsystem and are normally powered from the inverters. Upon loss of the DC
supply, or in the event of an inverter failure, a static transfer switch automatically
transfers the 120 VAC vital load to an ES motor control center, and its use is
governed by LCO 3.8.7, "Inverters - Operating.”

There are two independent 125 VDC electrical power distribution subsystems (one
for each train).

The list of all required distribution buses is presented in Table B 3.8.9-1.

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in the
SAR, Chapter 14 (Ref. 1), assume ES systems are OPERABLE. The AC, DC, and
120 VAC vital bus electrical power distribution systems are designed to provide
sufficient capacity, capability, redundancy, and reliability to ensure the availability of
necessary power to ES systems so that the fuel, Reactor Coolant System, and
reactor building design limits are not exceeded. These limits are discussed in more
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detail in the Bases for Section 3.2, “Power Distribution Limits;” Section 3.4, “Reactor
Coolant System (RCS);” and Section 3.6, “Reactor Building Systems.”

The OPERABILITY of the AC, DC, and 120 VAC vital bus electrical power
distribution systems is consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the unit. This includes
maintaining power distribution systems OPERABLE during accident conditions that
consider:

a. An assumed loss of all offsite power or all onsite AC electrical power, and
b. A worst-case single failure.
In MODES 1 and 2, the distribution systems satisfy Criterion 3 of 10 CFR 50.36

(Ref. 2). In MODES 3 and 4, the distribution systems satisfy Criterion 4 of
10 CFR 50.36.

LCO

The required power distribution subsystems listed in Table B 3.8.9-1 ensure the
availability of AC, DC, and 120 VAC vital bus electrical power for the systems
required to shut down the reactor and maintain it in a safe condition after
abnormality or a postulated DBA. The AC, DC, and 120 VAC vital bus electrical
power distribution subsystems are required to be OPERABLE.

Maintaining the AC, DC, and 120 VAC vital bus electrical power distribution
subsystems OPERABLE ensures that the redundancy incorporated into the design
of ES is not defeated. Therefore, a single failure within any system or within the
electrical power distribution subsystems will not prevent safe shutdown of the
reactor. OPERABLE AC electrical power distribution subsystems require the
associated buses, load centers, and motor control centers to be energized to their
proper voltages. OPERABLE DC electrical power distribution subsystems require
the associated buses to be energized to their proper voltage from either the
associated battery or charger. OPERABLE 120 VAC vital electrical power
distribution subsystems require the associated distribution panels to be energized to
their proper voltage from the associated inverter via inverted DC voltage or from its
alternate AC source.

In addition, cross-tie breakers between redundant safety related AC, DC, and AC
vital bus power distribution subsystems must be open. This prevents any electrical
malfunction in any power distribution subsystem from propagating to the redundant
subsystem that could cause the failure of a redundant subsystem and a loss of
essential safety function(s). If any cross-tie breakers are closed, the affected
redundant electrical power distribution subsystems are considered inoperable. This
applies to the onsite, safety related redundant electrical power distribution
subsystems. It does not, however, preclude redundant Class 1E 4.16 kV buses
from being powered from the same offsite circuit.
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APPLICABILITY

The electrical power distribution subsystems are required to be OPERABLE in
MODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant pressure boundary limits are
not exceeded as a result of abnormalities; and

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

Electrical power distribution subsystem requirements for MODES 5 and 6 are
covered in the Bases for LCO 3.8.10, "Distribution Systems — Shutdown."

ACTIONS

A1

With one or more required AC electrical power distribution subsystems inoperable,
the remaining OPERABLE portions of the AC electrical power distribution
subsystem(s) may be capable of supporting the minimum safety functions
necessary to shut down the reactor and maintain it in a safe shutdown condition,
assuming no single failure. The overall reliability is reduced, however, because a
single failure in the remaining power distribution subsystems could result in the
minimum required ES functions not being supported. Therefore, the required AC
buses, load centers, and motor control centers must be restored to OPERABLE
status within 8 hours.

Condition A worst case scenario is one train without AC power (i.e., no offsite power
to the train and the associated DG inoperable). In this Condition, the unit is more
vulnerable to a complete loss of AC power. ltis, therefore, imperative that the unit
operator's attention be focused on minimizing the potential for loss of power to the
remaining train by stabilizing the unit, and on restoring power to the affected train.
The 8 hour time limit before requiring a unit shutdown in this Condition is acceptable
because of:

a. The potential for decreased safety if the unit operator's attention is diverted
from the evaluations and actions necessary to restore power to the affected
train to the actions associated with taking the unit to shutdown within this time
limit; and

b. The potential for an event in conjunction with a single failure of a redundant
component in the train with AC power.

The second Completion Time for Required Action A.1 establishes a limit on the
maximum time allowed for any combination of required distribution subsystems to

ANO-1 B3.8.9-3 5/01/2001



ANO-1

Distribution Systems - Operating
B3.8.9

be inoperable during any single contiguous occurrence of failing to meet the LCO.
If Condition A is entered while, for instance, a DC bus is inoperable and
subsequently restored OPERABLE, the LCO may already have been not met for up
to 8 hours. This could lead to a total of 16 hours, since initial failure of the LCO, to
restore the AC distribution system. At this time, a DC circuit could again become
inoperable, and AC distribution restored OPERABLE. This could continue
indefinitely.

The Completion Time allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock." This will result in establishing the "time
zero" at the time the LCO was initially not met, instead of the time Condition A was
entered. The 16 hour Completion Time is an acceptable limitation on this potential
to fail to meet the LCO indefinitely.

B1

With one or more 120 VAC vital bus electrical power distribution subsystems
inoperable, the remaining OPERABLE portions of the 120 VAC vital bus
subsystem(s) may be capable of supporting the minimum safety functions
necessary to shut down the unit and maintain it in the safe shutdown condition.
Overall reliability is reduced, however, since an additional single failure could result
in the minimum ES functions not being supported. Therefore, the 120 VAC vital
bus subsystem(s) must be restored to OPERABLE status within 8 hours by
powering the affected bus(es) from the associated inverter via inverted DC or from
its alternate AC source.

Condition B represents one or more 120 VAC vital bus subsystem(s) without power,;
potentially both the DC source and the associated alternate AC source are
nonfunctioning. In this situation the unit is significantly more vulnerable to a
complete loss of all un-interruptible power. It is, therefore, imperative that the
operator's attention focus on stabilizing the unit, minimizing the potential for loss of
power to the remaining vital bus subsystem(s) and restoring power to the affected
vital bus subsystem(s).

This 8 hour limit is more conservative than Completion Times allowed for the vast
majority of components that are without adequate vital AC power. Taking exception
to LCO 3.0.2 for components without adequate vital AC power, that would have the
Required Action Completion Times shorter than 8 hours if declared inoperable, is
acceptable because of:

a. The potential for decreased safety by requiring a change in unit conditions (i.e.,
requiring a shutdown) and not allowing stable operations to continue;

b. The potential for decreased safety by requiring entry into numerous applicable
Conditions and Required Actions for components without adequate vital AC
power and not providing sufficient time for the operators to perform the
necessary evaluations and actions for restoring power to the affected train; and

B3.8.94 5/01/2001



N

ANO-1

Distribution Systems - Operating
B3.8.9

c. The potential for an event in conjunction with a single failure of a redundant
component.

The 8 hour Completion Time takes into account the importance to safety of
restoring the 120 VAC vital bus subsystem(s) to OPERABLE status, the redundant
capability afforded by the other OPERABLE vital bus subsystem, and the low
probability of a DBA occurring during this period.

The second Completion Time for Required Action B.1 establishes a limit on the
maximum time allowed for any combination of required distribution subsystems to
be inoperable during any single contiguous occurrence of failing to meet the LCO.

If Condition B is entered while, for instance, an AC bus is inoperable and
subsequently returned OPERABLE, the LCO may already have been not met for up
to 8 hours. This could lead to a total of 16 hours, since initial failure of the LCQO, to
restore the 120 VAC vital bus subsystem(s). At this time, an AC train could again
become inoperable, and 120 VAC vital bus subsystem(s) restored to OPERABLE.
This could continue indefinitely.

This Completion Time allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock.” This will result in establishing the "time
zero" at the time the LCO was initially not met, instead of the time Condition B was
entered. The 16 hour Completion Time is an acceptable limitation on this potential
to fail to meet the LCO indefinitely.

g

With one or more DC subsystems inoperable, the remaining OPERABLE portions of
the DC electrical power distribution subsystems may be capable of supporting the
minimum safety functions necessary to shut down the reactor and maintain it in a
safe shutdown condition, assuming no single failure. The overall reliability is
reduced, however, because a single failure in the remaining DC electrical power
distribution subsystem could result in the minimum required ES functions not being
supported. Therefore, the DC buses must be restored to OPERABLE status within
8 hours by powering the bus from the associated battery or one of the two
associated chargers.

Condition C represents one or more DC subsystem(s) without adequate DC power;
potentially both with the battery significantly degraded and the associated charger
nonfunctioning. In this situation, the unit is significantly more vulnerable to a
complete loss of all DC power. ltis, therefore, imperative that the operator's
attention focus on stabilizing the unit, minimizing the potential for loss of power to
the remaining trains and restoring power to the affected train.

This 8 hour limit is more conservative than Completion Times allowed for the vast
majority of components that are without power. Taking exception to LCO 3.0.2 for
components without adequate DC power, which would have Required Action
Completion Times shorter than 8 hours, is acceptable because of:
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a. The potential for decreased safety by requiring a change in unit conditions (i.e.,
requiring a shutdown) while allowing stable operations to continue;

b. The potential for decreased safety by requiring entry into numerous applicable
Conditions and Required Actions for components without DC power and not
providing sufficient time for the operators to perform the necessary evaluations
and actions to restore power to the affected train; and

c. The potential for an event in conjunction with a single failure of a redundant
component.

The second Completion Time for Required Action C.1 establishes a limit on the
maximum time allowed for any combination of required distribution subsystems to
be inoperable during any single contiguous occurrence of failing to meet the LCO.

If Condition C is entered while, for instance, an AC bus is inoperable and
subsequently returned OPERABLE, the LCO may already have been not met for up
to 8 hours. This could lead to a total of 16 hours, since initial failure of the LCQ, to
restor