AC Sources—Operating

3.8.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

-~

Verify the combustion
turbine generator
(CTG) is functional
by verifying the CTG
starts from-standby <
and
achieves steady state
voltage and frequency
within 10 minutes.

Verify the CTG
circuit breakers are
capable of being
aligned to each of
three 6.9 kV
essential AC buses.

Restore required
offsite circuit to
OPERABLE status.

72 hours

72 hours

AND

once per 8
hours
thereafter

7 days

AND

1 day from
discovery of
two divisions
with no power
available from
an OPERABLE
offsite circuit

AND

8 days from
discovery of
failure to meet
the LCO
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AC Sources—Operating

3.8.1

CONDITION REQUIRED ACTION COMPLETION TIME
--------- NOTE---~==--= | B.1 Perform SR 3.8.1.1 1 hour
Required Action B.3.1 for OPERABLE required
or B.3.2 shall be offsite circuit(s). AND
completed if this
Condition is entered. Once per
---------------------- 8 hours
thereafter
One required DG
inoperable. AND
B.2 Declare required 4 hours from
feature(s), supported | discovery of
by the inoperable DG, | Condition B
inoperable when the concurrent with
redundant required inoperability
feature(s) are of redundant
inoperable. required
feature(s)
AND
B8.3.1 Determine OPERABLE 24 hours
DG(s) are not
inoperable due to
common cause failure.
OR
B.3.2 Perform SR 3.8.1.2 24 hours
for OPERABLE DG(s).
AND
B.4 Verify the combustion | 72 hours
turbine generator
(CTG) is functional
by verifying the CTG
starts from standby <
and
achieves steady state
voltage and frequency
within 10 minutes.
AND
(continued)
ABWR TS 3.8-3 P&R, 08/31/93



AC Sources—Operating
3.8.1

Table 3.8.1-1 (page 1 of 1)
Diesel Generator Test Schedule

e e e S e e e s T ——— )

NUMBER OF FAILURES
IN LAST 25 VALID TEsTs(3) FREQUENCY
< 3 31 days
> 4 7 days(P) (but > 24 hours)

(a) Criteria for determining number of failures and valid tests shall be in
accordance with Regulatory Position C.2.1 of Regulatory Guide 1.9,
Revision 3, where the number of tests and failures is determined on 2
per DG basis.

(b) This test frequency shall be maintained until seven consecutive failure
free starts from standby conditions and load and run tests have been
performed. This is consistent with Regulatory Position [ ], of
Regulatory Guide 1.9, Revision 3. If, subsequent to the 7 failure free
tests, 1 or more additional failures occur such that there are again 4
or more failures in the last 25 tests, the testing interval shall again
be reduced as noted above and maintained until 7 consecutive failure

free tests have been performed e —

m— bty e ———— —

Note: 1If Rev151on 3 of Regulatory Guide 1.9 is not approved the above
table will be modified to be consistent with the existing version of
Regulatory Guide 1.108, GL 84-15, or other approved version.
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DC Sources—Operating

3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—Operating

3.8.4

LCO 3.8.4 The Division 1, Division 2, Division 3, and Division 4 DC
electrical power subsystems shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One DC electrical Al Restore inoperable 12 hours
power subsystem DC electrical power
(either Division 1, 2, subsystem to OPERABLE
or 3) inoperable. status.
AND
A.2 Determine OPERABLE DC | 2 hours
electrical subsystems
are not inoperable
due to common cause
failure.
N
B. Division 4 DC B.1 Restore Division 4 DC |/[12]/ hours
electrical power electrical power LA
subsystem inoperable. subsystem to OPERABLE B )
status. o
OR
B.2 Enter :pplicable +12}-hours <
Conditions and ;
Required Actions of 1 MMG“"““’?(
LCO 3.3.1.1.

e
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Inverters—Operating

3.8.7
3.8 ELECTRICAL POWER SYSTEMS
3.8.7 Inverters—Operating
LCO 3.8.7 The Division 1, Division 2, Division 3, and Division 4
inverters shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One inverter (either | -=--veee-- NOTE-~-==emmemmm
Division 1, 2, or 3) Immediately enter applicable
inoperable. Conditions and Required
Actions of LCO 3.8.9
"Distribution Systems -
Cperating,” for de-energized
AC Vital buses.
A.l Restore inverters to [gE:EEEEiD
OPERABLE status. V
" (continued)
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ACTIONS (continued)

Inverters —Operating

3.8.7

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. Division 4 inverter
inoperable.

Immediately enter applicable

Conditions and Required
Actions of LCO 3.8.9
"Distribution Systems -

Operating,"” for de-energized
AC Vital buses.

- -~

/774,'5 oF :"ADu/J
be consistet with
that i LeOs

j 2.8.0.] axd 3 .5.44

LJL;(L v 3 3() ;.’."275.

|

B.1  Restore Division 4  |([12] hours)
inverter tc OPERABLE | ——
status.

OR

B.2 Enter applicagle
Conditions an wrwatd, atel
Required Actions of Tuamediate Y
LCO 3.3.1.1 and
LCO 3.3.1.2.

C. One inverter (either G4l Restore inoperable 2 hours
Division 1, 2, or 3) inverter (other than
inoperable Division 4) to
OPERABLE status.
AND
- . R
Division 4 inverter
inoperable. c.2 Restore Division 4 2 hours
inverter to OPERABLE
status.
D. Required Action and D.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, AND
B, or C not met.
D.2 Be in MODE 4. 36 hours
ABWR TS 3.8-2 P&R, 08/31/93



ACTIONS (continued)

Distribution Systems-—Operating

3.8.9

CONDITION REQUIRED ACTION COMPLETION TIME
Division 4 AC vital c.1 Restore Division 4 AC |([12] hours |
bus inoperable. vital bus to OPERABLE \
status. } ‘
OR |
o Enter applicable t[lZ] hours /
Conditions and T S
Required Actions of s i o%
LCO 3.3.1.1 and grnZp¥ ot
LCo 3.3.1.2. LA TR
(v o Yo ? q
Lt
One AC vital bus D.1 Restore inoperable AC | 2 hours
electrical power vital bus (other than
distribution subsystem Division 4) to
(either Division 1, 2, OPERABLE status.
or 3) inoperable.
OR
AND
D.2 Restore inoperable 2 hours
Division 4 AC vital Division 4 AC vital
bus inoperable. bus to OPERABLE
status.
One DC electrical E.l Restore DC electrical | 12 hours
power distribution power distribution
subsystem (either subsystems to AND

Division 1, 2, or 3)
inoperable.

OPERABLE status.

24 hours from
discovery of
failure to meet
LCO

ABWR TS
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(continued)
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Distribution Systems—Operating

3.8.9
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
One Division 4 DC F.d Restore inoperable (12 hours {.
electrical power Division 4 DC ( Nl
distribution subsystem electrical power t 4 o~
inoperable. distribution Lo -
subsystems to | 4% g 9,4'
OPERABLE status. | "o h
\ " L & 3 $,
OR / , ?b“g
F.2 Enter applicable /12 hours
Conditions and \ v
Required Actions of ST
LCO 3.3.1.1.
One DC electrical G.1 Restore inoperable DC | 2 hours
power distribution electrical power
subsystem (either distribution
Division 1, 2, or 3) subsystems (other
inoperable. than Division 4) to
OPERABLE status.
AND
OR
One Division 4 DC
electrical power G.2 Restore inoperable 2 hours
distribution subsystem Civision 4 DC
inoperable. electrical power
distribution
subsystenms to
OPERABLE status.
Required Action and H.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A, AND
B, C, D, E, F, or G
not met. H.2 Be in MODE 4 36 hours
ABWR TS 3.8-3 P&R, 08/31/93



AC Sources—Shutdown (Low Water Level)

3.8.11

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. One required DG
inoperable.

B.1

Verify the combustion
turbine generator
(CTG) is functional
by verifying the CTG
starts from-standby <
! and
achieves steady state
voltage and frequency
within 10 minutes.

Verify the CTG

circuit breakers are
aligned to the 6.9 kV
essential AC bus
associated with the
inoperable required
76G.

Restore required DG
to OPERABLE status.

' hour

1 hour

AND

once per
8 hours
thereafter

[30] days

ABWR TS
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AC Sources—OQOperating
B 3.8.1

BASES

BACKGROUND Distribution System. Initiating signals (i.e., load

(continued) shedding and buses-ready-to-load) for returning certain
plant loads to service are generated by the control system
for the electrical power distribution system. Individual
timers for each major load are reset and stasﬁg%fé!.thﬁlt\\ -
electrical power distribution system signal ter the  .4/¢
initiating signals are received, all automatic and pLA
permanently connected loads needed to recover the unit or <.

maintain it in a safe condition are returned to service in a
preset sequence via timer delays on each load.

The onsite standby power source for each 6.9 kV ESF bus is a
dedicated DG. A DG starts automatically on loss of coolant
accident (LOCA) si?nal (1.e., signal generated from low
reactor water level and high drywell pressure that are
arranged in two-out-of four logic combinations) or on an ESF
bus undervoltage signal (refer to LCO 3.3.8.1, "Loss of
Power (LOP) Instrumentation®). In addition, the CTG
provides another independent source of AC power that can be
manually aligned to any ESF bus. The CTG provides an extra
level of redundancy that can be utilized under certain
conditions.

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

—— R —— ye— — —————————— i

B S — _(

/ Certain required plant loads are returned to service in a
predetermined sequence in order to prevent overloading the
diesel generator power supply to the onsite Class 1E
Distribution System. Initiating signals (i.e., load
shedding and buses-ready-to-load signals) for returning
certain plant loads to service are generated by the control
“V pn 1T0F system for the electrical power distribution system.
‘ . Individual timers for each major load are reset and started
v %y ' by their electrical power distribution systems signals.
e - . After the initiating signals are received, all automatic and
| permanently connected loads needed to recover the unit or ,
' maintain it in a safe condition are returned to service in a
__preset sequence via tiuer delays on each Ioad e

R —~ B T — o S————————— e

(continued)
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AC Sources—Operating

B 3.8.1
BASES
BACKGROUND Ratings for DGs satisfy the requirements of Regulatory
(continued) Guide 1.9 (Ref. 3). The continuous service rating for each
DG is 5000 kW, with 10% overload permissibtle for up to
2 hours in any 24 hour period.
APPLICABLE The initial conditions of DBA and transient analy<es in the

SAFETY ANALYSES

./’

"The TG is required because it is the ABWR’s design source

SSAR, Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5), \ssume ESF
systems are OPERABLE. The AC electrical power souices are
designed to provide sufficient capacity, capability
redundancy, and reliabilily to ensure the availability of
necessary power to ESF systems so that the fuel, Reactor
Coolant System (RCS), and containment 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,
Containment Systems.

The OPERABILITY of the AC electrical power sources (not
including the CTG) is consistent with the initial
assumptions of the accident anaiyses and is based upon
meeting the design basis of the unit. This includes
maintaining the onsite or offsite AC sources OPERABLE during
accident conditions in the event of:

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

b. A worst case single failure.

AC sources satisfy the requirements of Criterion 3 of the
NRC Policy Statement.

of alternate AC power desi?nated to satisfy the requirements
of the station blackout rule, 10 CFR 50.63, "Loss of all
alternating current power."™ The CTG is also important
because verification of its functionality is the basis for
the 7 day restoration time allowed for an inoperable diesel

. generator or offsite circuit.

(continued)
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BASES

AC Sources—Operating
B 3.8.1

ACTIONS

A.2 (continued)

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.

A.3. A.4, and A.5 “’““?5 rf

If Condition A is entered, Required/Action A.5 allows 7 days
to restore the inoperable offsite £ircuit to OPERABLE
status, provided the combusti urbine generator (C7G) is
verified functional through testing within 72 hours and its
capability of being aligned to,the three 6.9 kV essential AC
buses is verified, initially within 72 hours, and once per 8
hours thereafter. This 7-day Completion Time is reasonable
because it accounts for the reliability and convenience of
the CTG. Since the CTG can be aligned as a temporary backup
offsite source, there are sufficient offsite sources
available if Required Actions A.3 and A.4 are completed.

The LCO is not completely satisfied at this pnint, but the
AC electrical nower system is verified to be sufficiently
reliable to allow for the 7-day Completion Time of Required
Action A.5. The 7-day Completion Time is also reasonable
because the capabilities of the remaining AC sources are
adequate for this time period, and because of the low
probability of a DBA occurring during this time period. See
the discussion for Required Action B.6 for additional
justification of this Completion Time.

If the CTG cannot be made available to function as a
temporary backup offsite circuit within 72 hours, the
configuration of the AC sources is as described in
Regulatory Guide 1.93 (Ref. 6), which states that operation
in the applicable modes may continue as described by
Condition A for a period that should not exceed 72 hours.
Therefore, if Required Actions A.3 and A.4 cannot be
completed within 72 hours of entering Condition A, then
Required Actions F.1 and F.2 must be followed. Upon
restoring the offsite circuit to OPERABLE status, the LCO is
met, Conditions A and F are exited, and operation may
continue.

(continued)
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BASES

AC Sources—Operating
B 3.8.1

ACTIONS

Ypreaker ¥
Hae 197

t

D.1 and D.2 (continued)

provided by two diverse sources of power, however, the
reliability of the power systems in this Condition may
appear higher than that in Condition C (loss of both
required offsite circuits). This difference in reliability
is offset by the susceptibility of this power system
configuration to a single bus or switching failure. The

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

The status of the CTG was not a consideration in
establishing the appropriate Completion Times for Required
Actions D.]1 and D.2.

El

With two DGs inoperable, there is one remaining standby AC
source. Thus, with an assumed loss of offsite electrical

power, insufficient standby AC sources are available to

power the minimum required ESF functions. Since the offsite
electrical power system is the only source of AC power for

the majority of ESF equipment at this level of degradation,

the risk associated with continued operation for a very

short time could be less than that associated with an

immediate controliled shutdown (the immediate shutdown could
cause grid instability, which could result in a totai loss

of AC power). (Since any inadvertent generator trip couls 4
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.

According to Regulatory Guide 1.93 (Ref. 6), with both DGs
inoperable, operation may continue for a period that should
not exceed 2 hours. This Completion Time assumes complete
loss of onsite (DG) AC capability to power the minimum loads
needed to respond to analyzed events.

(continued)
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BASES

AC Sources—Operating
B 3.8.1

ACTIONS

.1 (continued)

The status of the CTG was not a consideration in
establishing the appropriate Completion Time for Required
Action E.1l.

F.1l and F.2

1f the inoperable AC electrical power sources cannot be
restored to OPERABLE status within the associated 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 MODE 3 within 12 hours and to MODE 4 within

36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

6.1

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 controlled 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

10 CFR 50, GDC 18 (Ref. 8). Periodic ¢« wponent tests are
supplemented by extensive functional tests during refueling
outages under simulated accident conditions. The SRs for
demonstrating the OPERABILITY of the DGs are in accordance

with the recommendations of Regulatory Guide 1.9 (Ref. 3),
Regulz;é;y Guide (1.108)(Ref. 9), and Regulatory Guide 1.137

(Ref.

19
5 3

(continued)
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BASES

AC Sources—Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS
(continued)

\0
Where the SRs discussed herein specify voltage and frequency
tolerances, the following summary is applicable. The
minimum steady state output voltage of 6210 V is 90% of the
nominal 6.9 kV output voltage. /This value, which is
specified in ANSI (84.1 (Ref. (1). allows for voltage drop
to the terminals of 6600 V motors whose minimum operating
voltage is specified as 90%, or 5980 V. It also allows for
voltage drops to motors and other equipment down through the
200 V level where minimum operating voltage is also usually
specified as 90% of name plate rating. The specified
maximum steady state output voltage of 6674 V is equal to
the maximum operating voltage specified for 6600 V motors.
It ensures that for a lightly loaded distribution system,
the voltage at the terminals of 6600 V motors is no more
than the maximum rated operating voltages. The specified
minimum and maximum frequencies of the DG are 58.8 Hz and
61.2 Hz, respectively. These values are equal to % 2% of
the 60 Hz nominal frequency and are derived from the
recommendations given in Regulatory Guide 1.9 (Ref. 3).

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 Freguency 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 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and
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, these SRs have
been modified by Notes (Note 1 for SR 3.8.1.7 and Note 2 for
SR 3.8.1.2) to indicate that all DG starts for these

(continued)
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AC Sources—Operating

B 3.8.1
BASES
SURVEILLANCE SR _3.8.1.2 and SR_3.8.1.7 (continued)
REQUIREMENTS

Surveillances may be preceded by an engine prelube period
and followed by a warmup period prior to loading.

For the purposes of this testing, the DGs are started from
standby conditions. Standby conditions for a DG mean that
the diesel engine crolant and oil are being continuously
circulated and temperature is being maintained consistent
with manufacturer recommendations.

In order to reduce stress and wear on diesel engines, some
manufacturers recommend that the starting speed of DGs be
limited, that warmup be limited to this lower speed, and
that DGs be gradually accelerated to synchronous speed prior
to loading. These start procedures are the intent of

Note 3, which is only applicable when such procedures are
recommended by the manufacturer.

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG
starts from standby conditions and achieves required voltage
and frequency within 20 seconds. The 20 second start
requirement supports the requirements set forth in the SSAR
Chapter 8 (Ref. 2). The 20 second start requirement may not
be appiicable to SR 3.8.1.2 (see Note 3 of SR 3.8.1.2), when
a modified start procedure as described above is used. If a
modified start is not used, the 20 second start reguirement
of SR 3.8.1.7 applies. Since SR 3.8.1.7 does reguire a

20 second start, it is more restrictive than SR 3.8.1.2, and
it may be performed in lieu of SR 3.8.1.2. This procedure
is the intent of Note 1 of SR 3.8.1.2. -

P

L9 f = X ‘

N L oaani
The normal 31 day Frequency for|SR 3.8.1.2 (see > ot vs

Table 3.8.1-1, "Diesel Generato Schedule®) is ' 5ur,r,«hd
consistent with Reguiatory Guide(1.108)(Ref. 9). The . | "9

/

184 day Frequency for SR 3.8.1.7 75 a reduction in cold 3
testing consistent with Generic Letter 84-15 (Ref. 7). « wev '
These Frequencies provide adequate assurance of DG ( e
OPERABILITY, while minimizing degradation resulting from
testing.

(continued)
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BASES

AC Sources—Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.8.1.%

This Surveillance demonstrates that the DGs are capable of
synchronizing and accepting greater than or equal to the
equivalent of the maximum expected accident loads. A
minimum run time of 60 minutes is required to stabilize
engine temperatures, while minimizing the time that the DG
is connected to the offsite source.

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor
less than or equal to 0.9. This power factor is chosen to
be representative of the actual design basis inductive
loading that the DG would experience. The load band is
provided to avoid routine overloading of the DG. Routine
overloading may result in more frequent tear down
inspections in accordance with vendor recommendations in
order to maintain DG OPERABILITY.

The normal 31 day Frequency for this Surveillance (see

Table 3.8.1-1) is consistent with Regulatory Guide lélgg,"”/-9

(Ref. 9).

Note 1 modifies this Surveillance to indicate 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 modifies this Surveillance by statinc that momentary
transients 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. Similarly, momentary power factor transients
above the 1imit do not invalidate the test.

Note 4 stipulates a prerequisite requirement for performance

of this SR. A successful DG start must precede this test to
credit satisfactory performance.

(continued)
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BASES

AC Sources-—Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.8.1.4

This SR provides verification that the level of fuel o0il in
the day tank is at or above the level at which fuel oil is
automatically added. The level is expressed as an
equivalent volume in liters, and is selected to ensure
adequate fuel o0il for a minimum of 1 hour of DG operation at
full load plus 10%.

The 31 day Frequency is adequate to assure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and facility operators would be aware of any large
uses of fuel o0il 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 tanks once every 31 days eliminates the
necessary environment for bacterial survival. This is most
effective means in controlling microbiclogical fouling. In
addition, it eliminates the potential for water entrainment
in the fuel o0il during DG operation. Water may come from
any of several sources, including condensation, ground
water, rain water, contaminated fuel oil, and breakdown of
the fuel oil by bacteria. Freguent checking for and removal
of accumulated water minimizes fouling and provides data
regarding the watertight integrity of the fuel o0il system.
The Surveillance Frequencies are established by Regulatory
Guide 1.137 (Ref. (19). This SR is for prevantive
maintenance. The /presence of water does not necessarily
represent a failyre of this SR provided that accumulated
water is removed during performance of this Surveillance.

Yo
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. It is
required to support the continuous operation of standby
power sources. This Surveillance provides assurance that
the fuel o1l transfer pump is OPERABLE, the fuel o0il piping

(continued)
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AC Sources—Operating
B 3.8.1

BASES

SURVEILLANCE SR _3.8.1.6 (continued)
REQUIREMENTS
system is intact, the fuel delivery piping is not
obstructed, and the controls and control systems for
\ automatic fue! transfer systems are OPERABLE;:57

o ,//”/’/?;;“}requency for this SR is variable, depending on
/4 individual system design, with up to a 92 day interval. The
A o 92 day Frequency corresponds to the testing requirements for
¢ ! 2l ™\ pumps as contained in the ASME Boiler and Pressure Vessel
ba? Code, Section XI (Ref. ; however, the design of fuel
k; ho* J transfer systems is such that pumps operate automatically or
ML L must be started manually |in order to maintain an adequate
St / volume of fuel oil in the day tanks during or following DG
testing. In such a case,/ a 31 day Frequency is appropriate.
w?‘ ! / Since proper operation of fuel transfer systems is an L
+d inherent part of DG OPERABILITY, the Frequency of this ;5/’
o should be modified to reflect individual designs. - b

6” "{cf ¥ (4 ‘t0d¢-ﬂ
R A7 o —_ wt Y b
i_l;g_l_. //__, ' }y) "“" ﬂof

§ ? “\ .. /
See SR 3.8.1.2. Ay )i
//’ fiifav’“( l"‘J’ 3 e« ) -

SR_3.8.1.8 LI e \
Manual transfer of each 6.9 kV ESF bus power supply from the,)
normal offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate cir;g%},/’”
distribution network to power the shutdown loads.p The

/7118 month} Frequency of the Surveillance is based on
engineering judgment taking into consideration the plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.
Operating experience has shown that these components usually
pass the SR when performed on the.[18 month}*Frequency.
Therefore, the Frequency was conciuded to be acceptable from
a reliability standpoint.

This SR is modified by two Notes. The reason for Note I is
that, during operation with the reactor critical,
performance of this SR could cause perturbations to the
electrical distribution systems that could challenge
entwined steady state operation and, as a result, plant

(continued)
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AC Sources—Operating
B 3.8.1

SURVETLLANCE
REQUIREMENTS

SR _3.8.1.8 (continued)

safety systems. Note 2 acknowledges that credit may be
taken for unplanned events that satisfy this SR.

SR _3.8.1.9

Each DG is provided with an engine overspeed trip to prevent
damage to the engine. Recovery trom the transient caused by
the loss of a large load could cause diesel engine
overspeed, which, if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the
largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to
the overspeed trip. The load referenced for Division 2 and
Division 3 DGs is the 1400 kW high pressure core flooder
(HPCF) pump; for the Division 1 DG, the 540 kW residual heat
removal (RHR) pump. The Reactor Building Cooling Water
(RCW) system load was not used. Even though the load to DG
1 is 640 kW, that value consists of 2 RC4 pumps of 320 kW
each. As required by IEEE-308 (Ref. , the load rejection
test is acceptable if the increase in/diesel speed does not
exceed 75% of the difference between /synchronous speed and
the overspeed trip setpoint, or 15% above synchronous speed,
whichever is lower. 2

The time, voltage, and frequency tolerances specified in

this SR are derived from Regulatory Guide 1.9 (Ref. 3)
recommendations for response during load sequence intervals.
The 3 seconds specified is equal to 60% of the 5 second load
sequence interval associated with sequencing of this largest
load. The voltage and frequency specified are consistent
with the design range of the equipment powered by the DG.

SR 3.8.1.9.a corresponds to the maximum fregquency excursion,
while SR 3.8.1.9.b and SR 3.8.1.9.c are steady state voltage
and frequency values to which the system must recover
following load rejection. Thef18 month]“Frequency is ~—_
consistent with the recommenagation of Regulatory Guide/1.108

(Ref. 9). 79

In order to ensure that the DG is tested under lnad
conditions that are as close to design basis conditions as
possible, testing must be performed using a power factor
<[ 1. This power factor is chosen to be representative

(continued)
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AC Sources—Operating
B 3.8.1

SURVE 1 LLANCE
REQUIREMENTS
(continued)

SR 3.8.] “/a-?~‘/ o 1

As require¢/by Regulatory Guide(1.108)(Ref. 9),
paragraph(2.a. (1), 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
energization of the emergency buses and respective loads
from the DG. It further demonstrates the capability of the
DG to automatically achieve the required voltage and
frequency within the specified time.

The DG auto-start time of 20 seconds is derived from
requirements stated in the SSAR Chapter 8 (Ref. 2). The
frequency should be restored to within 2% of nominal
following a load sequence step. 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 is intended to
satisfactorily show the relationship of these loads to the
DG loading logic. In certain circumstances, many of these
loads cannot actually be connected or loaded without undue
hardship or potential for undesired operation. For
instance, ECCS injection valves are not desired to be
stroked open, high pressure injection systems are not
capable of being operated at full flow, or RHR systems
performing a decay heat removal function are not desired to
be realigned to the ECCS mode of operation. In lieu of
actua) demonstration of the connection and loaging of these
loads, testing that adequately shows the cavability 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. /.9

*
The Frequency of [18 monthsf’?é consistent /with the
recommendations of Regulatory Guide(1.108) (Ref. 9),

takes into consideration unit conditions

{continued)
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AC Sources—Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS

SR_3.8.1.13 (continued)

Frequency was concluded to be acceptable from a reliability
standpoint.

The SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance removes a required DG from
service. Note 2 acknowledges that credit may be taken for
unplanned events that satisfy this SR.

Reviewer’s Note: The above MODE restrictions may be deleted
if it can be demonstrated to the staff, on a plant specific
basis, that performing the SR with the reactor in any of the
restricted MODES ca,~ satisfy the following criteria, as
applicable:

a. Performance of the SR will not render any safety
system or component inoperable;

b. Performance of the SR will not cause perturbations to
any of the electrical distribution systems that could
result in a challenge to steady state operation or to
plant safety systems; and

¢. Performance of the SR, or failure of the SR, will not
cause, or result in, an ADO with attendant challenge

to plant safety systems. il
522;431/

SR_3.8.1.14 1.9

3 2.9 ¢
Regulatory Guide(l.loa;(Ref.)‘).\paragraph i717f3;T requires
demonstration once pér 18 months\that the DGs can start and
run continuously at full 1cad capability for an interval of
not less than 24 hours—22 hours of\which is at a load

eguiva1ent tosthe continuous rating;of the DG, and 2 hours

of which 1s at a load equivalent to,110% of the continuous

/ —gduty rating of the DG. The DG starts for this Surveillance

can be performed either from standby or hot conditions. The
provisions for prelube and warmup, discussed in SR 3.8.1.2,
and for gradual loading, discussed in SR 3.8.1.3, are
applicable to this SR.

In order to ensure that the DG is tested under load

conditions that are as close to design conditions as
possidle, testing must be performed using a power factor

(continued)
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AC Sources--Operating
B 3.8.1

SURVETLLANCE
REQUIREMENTS

SR_3.8.1.14 (continued)

< 0.9. This power factor is chosen to be representative of
the actual design basis inductive loading that the DG could
experience. L L.9

-
The 118 monthiﬁ;;equency is consistelt’g;th t?e‘ii
recommendations of Regulatory Guide(1.108)(Ref. 8),
para rah takes into consi&eﬁ'ﬁon plant conditions

~required to perform the Surveillance; and is intended tc be

consistent with expected fuel cycle lengths.

This Surveillance is modified by three Notes. Note 1 states
that momentary transients due to changing bus loads do not
invalidate this test. The load band is provided to avoid
routine overloading of the DG. Routine overloading may
result in more frequent tear down inspections in accordance
with vendor recommendations in order to maintain DG
OPERABILITY. Similarly, momentary power factor transients
above the limit do not invalidate the test. The reason for
Note 2 is that during operation with the reactor critical,
performance of this SR could cause perturbations to the
electrical distribution systems that would challenge
continued steady state operation and, as a result, plant
safety systems. Note 3 acknowledges that credit may be
taken for unplanned events that satisfy this SR.

SR_3.8.1.15

This Surveillance demonstrates that the diesel engine can
restart from a hot condition, such as subsequent to shutdown
from normal Surveillances, and achieve the required voltage
and frequency within 20 seconds. The 20-second time is
deriv:d from the requirements set forth in the SSAR Chapter
8 (Ref. 2).

Théflls monthI/Frequency is consistent with the
recommenda of Regulatory Guide 1.19’;(Ref.,§).
e D

paragraph (2.a. (5).

2.2,70
This SR has been modified by two Notes. Note ] ensures that
the test is performed with the diesel sufficiently hot. The
requirement that the diesel has operated for at least
2 hours at full load conditions prior to performance of this
Surveillance is based on manufacturer recommendations for

(continued)
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AC Sources—Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS

SR_3.8.1.15 (continued)

achieving hot conditions. The lcad band is provided to
avoid routine overioading of the DG. Routine overloads may
result in more frequent tear down inspections in accordance
with vendor recommendations in order to maintain DG
OPERABILITY. Momentary transients due to changing bus loads
do not invalidate this test. Note 2 allows all DG starts to
be preceded by an engine prelube period to minimize wear and
tear on the diesel during testing.

SR_3.8.1.16 _z.2./ g 3

As required by/Regulatory Guide (1.108)(Ref. f),
paragraph(Z.a. this Surveillance ensures that the manual
synchronization and automatic load transfer from the DG to
the offsite source can be made and that the DG can be
returned to ready-to-load status when offsite power is
restored. It also ensures that the auto-start logic is
reset to allow the DG to reload if a subsequent loss of
offsite power occurs. The DG is considered to be in
ready-to-load status when the DG is at rated speed and
voltage, the output breaker is open and can receive an
auto-close signal on bus undervoltage, and the lToad timers
are reset. L9

)

P g )
The Frequency of [18 months] is consistent /with t 3
recommendations of Regulatory Guide (J.I08) (Ref. 4),
paragraph(2.a.(6), and takes into consideration plant

conditions requ: r,e/d to perform the Surveillance.

2.2.
This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a reguired
o’fsite circuit rrom service, perturb the electrical
d.stribution system, and challenge safety systems. Note 2
acknowledges that credit may be taken for unplanned events
that catisfy this SR.

SR _3.8.1.17

Demonstration of the test mode override ensures that the DG
availability under accident conditions is not compromised as
the result of testing. Interlocks to the LOCA sensing
circuits cause the DG to automatically reset to

(continued)
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B 3.8.1

BASES

SURVEILLANCE SR_3.8.1.17 (continued) o%

REQUIREMENTS -

ready-to-load operation (if/ an ECCS initiation signal is
received during operation in the test mode. Ready-to-load
operation is defined as the DG running at rated speed and
voltage with the DG output breaker open. These provision
for automatic switchover are required by IEEE-308 (Ri:;(:f»,
paragraph 6.2.6(2). 12

The requirement to automatically energize the emergency
loads with offsite power is essentially identical to that of
SR 3.8.1.12. The intent in the requirement associated with
SR 3.8.1.17.b is to show that the emergency loading is not
affected by the DG operation in test mode. In lieu of
actual demonstration of connection and loading of loads,
testing that adequately shows the capability of the
erergency loads 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. 1.9

/ +

wi

The*%ls monthj)?;equency is consisteffﬁ th the

recommendations of Regulatory Guide (Ref. 8),
paragraph(2.a.(8)s takes into consideration plant conditions

__—"required to perform the Surveillance; and is intended to be

3 consistent with expected fuel cycle lengths.
2.1
4 This SR has been modified by two Notes. The reason for

Note 1 is that performing the Surveillance would remove a
required offsite circuit from service, perturb the
electrical distribution system, and challenge safety
systems. Note 2 acknowledges that cre it may be taken for
unplanned events that satisfy this SR.

SR_3.8.1.18 240 1.9
- ;

As required/by Regulatory Guide(l.lOB)(Ref.Aﬁ,
paragraph/i.a.(zp, each DG is required to demonstrate proper
operation‘?EF“fﬂe DBA loading sequence to ensure that
voltage and frequency are maintained within the required
limits. Under accident conditions, prior to connecting the
DGs to their respective bus, all loads are shed except load
center feeders and those motor control centers that power

Class 1t loads (referred to as "permanently connected”
loads). Upon reaching 90% rated voltage and frequency, the

(continued)
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B 3.8.1

BASES

SURVEITLLANCE SR _3.8.1.18 (continued)

REQUIREMENTS
DGs are then connected to their respective bus. Load
shedding and buses-ready-to-load signal: are generated by
the control systems for the electrical |ower distribution
system. Individual timers for each majcr load are reset and
started by their electrical power distrijution systems
signals (Ref. 2). The 10% load sequence time interval
tolerance ensures that sufficient time exists for the DG to
restore frequency and voltage prior to ap 1ying the next
load and that safety analysis assumptions -egarding ESF
equipment time delays are not violated. Rejulatory
Guide 1.9 (Ref. 3) provides a summary of the automatic
loading of ESF buses.

The Frequency o?efla monthsl 1s consis n fwit. the

recommenda 1ons of Pegulatory Guide (i (Ref.
paragrap f) takes into considef‘f‘on plan: conditions
-yequired to per orm the Surveillance; and is intended to be

4 consistent with expected fuel cycle lengths.

35
53

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance during these MODES would
remove a required offsite circuit from service, perturb the
electrical distribution system, and challenge plant safety
systems. Note 2 acknowledges that credit may be taken for
unplanned events that satisfy this SR.
Reviewer’'s Note: The above MODE restrictions may be deleted-_
if it can be demonstrated to the staff, on a plant specific
basis, that performing the SR with the reactor in any of the
restricted MODES can satisfy the following criteria, as
applicable:

a. Performance of the SR will not render any safety
system or component inoperable;

b. Performance of the SR will not cause perturbations to
any of the electrical distribution systems that could
result in a challenge to steady state operation or to
plant safety systems; and

¢. Performance of the SR, or failure of the SR, will not
cause, or result in, an AOO with attendant challenge
=5 to plant safety systems.

(continued)

ABWR TS B 3.8-33 P8R, 08/31/93




BASES

AC Sources—Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR._3.8.1.19

In the event of a DBA coincident with a Joss of offsite
power, the DGs are required to supply the necessary power to
ESF systems so that the fuel, RCS, and containment design
1imits are not exceeded.

This Surveillance demonstrates the DG operation, as
discussed in the Bases for SR 3.8.1.11, during a loss of
offsite power actuation test signal in conjunction with an
cCCS initiation signal. In lieu of actual demonstration of
connection and loading of loads, 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.

The Fregquency of(}la monthslj:;kes into consideraticn plant
conditions required to perform the Surveillance and is
intended to be consistent with an expected fuel cycle length

037118 months -2

This SR is modified by three Notes. The reason for Note 1
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 coolant and oil
being continuously circulated and temperature maintained
consistent with manufacturer recommendations. The reason
for Note 2 is that performing the Surveillance would remove
a required offsite circuit from service, perturb the
electrical distribution system, and challenge plant safety
systems. Note 3 acknowledges that credit may be taken for
unplanned events that satisfy this SR.

SR_3.8.1.20

This Surveillance demonstrates that the DG starting
independence has not bzen compromised. Also, this
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
ctarted simultanecusly.

(continued)
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B 3.8.1

SURVEILLANCE
REQUIREMENTS

Regulatory Guide 1.137 (Ref. £O)’ paragraph C.2.f. \
SR_3.8.1.20 (continue&}n‘ ?
—

’ -
//l9 >

P
The 10 year Frequency, is consistent /with the recommendations

of Regulatory Guide(1.108) (Ref. 9), paragraph b} and s
N, AT

&

e e i

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

Diesel Generator Test Schedule

The DG test schedule (Table 3.8.1-1) implements the
recommendations of Revision 3 to Regulatory Guide 1.9

(Ref. 3). The purpose of this test schedule is to provide
timely test data to establish a confidence level associated
with the goal to maintain DG reliability at > 0.95 per test.

According to Regulatory Guide 1.9 (Ref. 3), Revision 3, each
DG unit should be tested at least once every 31 days.
Whenever a DG has experienced 4 or more valid failures in
the last 25 valid tests, the maximum time between tests is
reduced to 7 days. Four failures in 25 valid tests is a
failure rate of 0.16, or the threshold of accejtable DG
performance, and hence may be an early indication of the
degradation of DG reliability. When considered in the light
of a long history of tests, however, 4 failures in the last
25 valid tests may only be a statistically probable
distribution of random events. Increasing the test
Frequency allows a more timely accumulation of additional
test data upon which to base judgment of the reliability of
the DG. The increased test Frequency must be maintained
until seven consecutive failure free tests have beea
performed.

The Frequency for accelerated testing is 7 days, but no less
than 24 hours. Therefore, the interval between tests should
be no less than 24 hours, and no more than 7 days. A
successful test at an interval of less than 24 hours should
be considered an invalid test and not count towards the
seven consecutive failure free starts. A test interval in
excess of 7 days constitutes a failure to meet SRs.

(continued)
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Diesel Fuel 0il, Lube 0il, and Starting Air Subsystem
B 3.8.3

APPLICABLE
SAFETY ANALYSES

The initial conditions of Desi¢ ‘asis Accident (DBA) and
transient analyses in SSAR, Chap.er 6 (Ref. 4) and

Chapter 15 (Ref. 5), assume Engineered Safety Feature (ESF)
systems are OPERABLE. The DGs are designed to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to ESF systems
so that fuel, reactor coolant system, and containment design
Timits 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, Containment Systems.

Since diesel fuel oil, lube 0il, and starting air subsystem
support the operation of the standby AC power sources, they
satisfy Criterion 3 of the NRC Policy Statement.

LCO

Stored aiesel fuel o0il is required to have sufficient supply
for 7 days of full load operation. It is also reguired to
meet specific standards for quality. Additionally,
sufficient Jube oil supply must be available to ensure the
capability to operate at full load for 7 days. This
requirement, in conjunction with an ability to obtain
replacement supplies within 7 days, supports the
availability of DGs required to shut down the reactor and to
maintain it in a safe condition for an anticipated
operational occurrence (AOO) 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, "AC Sources—Operating," and

LCO 3.8.2, "AC Sources—wzﬁ e/
— - 7} lv?j

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 AOO or a postulated DBA. Since stored diesel fuel
0il, lube 0il, and starting air subsystem support LCO 3.8.1

(continued)
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(continued)

DC Sources-—Operating
B 3.8.4

ACTIONS

A.l and A.2

Condition A represents one of the Division I, II, or III DC
electrical power subsystems 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 division. The 12 hour
limit is consistent with the allowed time for one DC
distribution subsystem (either Division I, II, or I11) being
inoperable.

If one of the required Division I, II, or III DC electrical
power subsystems is inoperable (e.g., inoperable battery,
inoperable battery char?er, or inoperable battery charger
and associated inoperable battery), the remaining OC
electrical power subsystems have the capacity to support a
safe shutdown and to mitigate an accident condition. Since
a subsequent worst case single failure could, however,
result in the loss of minimum necessary DC electrical
subsystems, continued power operation should not exceed

12 hours. The 12 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 orderiy and safe unit shutdown.

Completion of Required Action A.2 within 2 hours provides
further assurance that operation in Condition A for 12 hours
is acceptable by determining that no common cause failure
exist among the OPERABLE DC electrical power subsystems.
Because of its potential safety significance, only 2 hours
are allowed to verify that no common cause failure exists.

B.1 and B.2

In Condition B, Division IV DC electrical power subsystem is
inoperable. Required Actions B.1 and B.2 allow 12 hours to
either restore this subsystem to OPERABLE status or enter
the applicable Conditions and follow the Reguired Actions of
LCO 3.3.1.1 " N
Division IV is'less critical than the other three DC
electrical power subsystems because of its limited role in
actuating safety}related functions. Division IV does not

> 550 C Senseor Zastrumen {b Eion
(continued)
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B 3.8.7

B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.7 Inverters—Operating

BASES

ll

e e e T I

BACKGROUND The inverters are the preferred source of power to the four
AC vital buses. The inverter fo~ each division is normally
supplied power from the divisional 480 V AC motor control
center (MCC) via an AC to DC rectifier. Because there are
only three divisions of 480 V AC divisional power, the
Division IV inverter is powered by the Division Il 480 V AC
MCC via an AC to DC rectifier. Each of the four divisions
has access to its own Class 1E 125 V battery that provides a
backup source of 125 V DC power through a transfer switch.
The transfer switch automatically switches power from the AC

rectified normal power supply to the 125 V DC backup
3 pwoer supply when AC power failure is sensed (Ref. 1). The

" “inverter converts DC electrical power to AC electrical
gowey power. The transfer switch and inverter thus provide an

uninterruptible AC power supply for

controts—fer—the Reactor Protection System (RPS)-and the
(ECESY +nitiation, Class 1E
c.ﬁ-—g - M—M’%ﬁ—-};ﬂ-‘wﬁ{ S’L: cF

APPLICABLE The initial conditions of Dzsign Basis Accident (DBA)

SAFETY ANALYSES and transient analyses in the SSAR, Chapter 6 (Ref. 2) and
Chapter 15 (Ref. 3), assume Engircered Safety Feature
systems are OPERABLE. The inverters are designed to provide
the required capacity, capability, redundancy, and

¥ S reliability to ensure the availability of necessary power to

7 Class LE e-4he RPS -and-ECLS-instrumentation and contrels- so that the

\ CveF leads ) fuel, Reactor Coolant System, and containment design Timits

gy " 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,
Containment 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

(continued)
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B 3.8.7
. BASES

APPLICABLE maintaining electrical power sources OPERABLE during
SAFETY ANALYSIS accident conditions in the event of:
(continued)

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

b. A worst case single failure.

Inverters are a part of the distribution system and, as
such, satisfy Criterion 3 of the NRC Policy Statement.

LCO The invertars ensure the availability of AC electrical power
for the RPS and ECCS instrumentation and controls required
to shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence (AOQ) or a
postulated DBA.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ECCS
instrumentaticn and controls is maintained. Each of the
four inverters has a 125 V battery backup power source to

. ensure an uninterruptible supply of AC electrical power to
the AC vital buses even if the 6.9 kV and 480 V safety buses
are de-energized.

OPERABLE inverters require that the AC vital bus be powered
by the inverter via an inverted DC voltage. This assumes
correct DC voltages are applied from the AC to DC rectified
and 125 V DC power supplies, a correct AC voltage is at the
output, and these voltages are within the design voltage and
frequency tolerances. If the vital AC bus is powered from
the AC power supply through the 480 V/120 V bypass
transformer, orsthe inverter is—powered-by only its

supplies, then the in.erter 1;\fons1dered ]
inoperable.
From AL
/ Souvce

pewer /s avaslable €o

‘ (continued)
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‘. Inverters—Operating

B 3.8.7

BASES

ACTIONS A.l,  B.1, and B.2 ({(continued)

interruptible AC electrical power sources (offsite and
onsite). The uninterruptible, battery backed, inverter
source to the AC vital buses is the preferred source for
powering instrumentation trip setpoint devices. In Condition
B, the Division IV inverter is inoperable. Required Actions
B.1 and B.2 allow 12 hours to either restore this inverter
s COmEB to OPERABLE status or enter the applicable Conditions and
$5L ¢ S€n follow the Required Actions of LCO 3.3.1.1, " s
T strumeata? o7 < . proteetionSystem-Instrumentation,™ and LCO 3.3 "Source
, .* Division IV is less
" critical than the other three inverters because of its
& limited role in actuating safety related functions. Its
) loss is not as critical as a less of one of the other

, M2V inverters, and the less restrictive ACTIONS of LCO 3.3.1.1
'f7§ @”f. ; and LCO 3.3.1.2 are appropriate.
Lt
‘{;4“
€.l and C.2

In Condition C, the Division IV inverter and one other
inverter are inoperable. Because this condition is more
severe than that of Condition A or B, only 2 hours are
allowed to restore one of the inoperable inverters to
CPERABLE status. This 2 hour Compietion Time reflects a
reasonable time to assess unit status as a function of the
two inoperable inverters and, if one of the inverters is not
restored to OPERABLE status, to prepare to effect an orderly
and safe unit shutdown.

D.1and D.2

If the inoperable devices or components cannol be restored
to OPERABLE status within the associated Complction Time,
the plant must be brought to a MODE in which thy LCO does
not apply To achieve this status, the plant must be
brought to at least MODE 3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant condition. from full power conditions in an
orderly manner and without challenging plant systems.

(continued)
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o v Inverters—Shutdown
B 3.8.8

BASES (continued)

LCO The inverters ensure the availability of AC electrical power
for the RPS and ECCS instrumentation and controls required
to shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence or postulated
DBA.

Maintaining the required inverter(s) OPERABLE ensures the
availability of sufficient inverter power sources to operate
the plant in a safe manner and to mitigate the consequences
of postulated events during shutdown (e.g., fuel handling
accidents and inadvertent reactor vessel drain down). Each
inverter has a 125 V battery backup power source to ensure
an uninterruptible supply of AC electrical power to the AC
vital buses even if the 6.9 kV safety buses are
de-energized.

OPERABLE inverters require the AC vital bus be powered by

the inverter through inverted DC voitage. This assumes

correct DC voltages are applied from the AC to DC rectified

and 125 V DC power supplies, a correct AC voltage is at the
output, and these voltages are within the design voltage and
frequency tolerances. If the vital AC bus is powered from

the AC power supply through the 480 V/120 V bypass

transformer or the inverter is-powered-by only M‘ts,‘ﬁ(_
supplies, then the inverterQs considered SeUvee.

inoperable. T

Vower 15 ava. lable +o

APPLICABILITY The inverters required to be OPERABLE in MODES 4 and 5 and
also any time during movement of irradiated fuel assemblies
in the secondary containment provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core in
case of an inadvertent drain down of the reactor
vessel;

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

(continued)
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