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3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES

LlHlUhG CONDITlQL,1,QILQEERAUQN_,
,

3.8.1.1 As a minimum, the following A.C. electrical p;wer sources shall be
_ OPERABLE:

|

a. Two physically independent circuits between the offsite
transmission network and the onsite Class IE distribution system
and

i

b. Two separate and independent diesel generators each with: ~!

1. A day fuel tank containing a minimum volume of 280 gallons
of fuel (equ..alent to 50% of indicated tank volume),

2 .- A separate fuel storage system containing a minimum volume
of 22,500 gallons of fuel (equivalent to 100% of indicated
-tank level), and

I

3. A separate fuel transfer pump. i

AEELJCABILITY: MODES 1, 2, 3 and 4.

ACTIOY

a. With one offsjte A.C. circuit of the above required A.C. electrical
power sources inoperable _, demonstrate the OPERABILITY of the
remaining offsite A.C. circuit by performing Surveillance
Requirement 4.8.1.1.1 o within I hour and at least once per 8
hours thereafter. If either diesel generat ar has not been
successfully tested within the past 24 hours,' demonstrate its

'OPERABILITY by performing Surve111snee Requirement 4.8.1.1.2.a.4
separately for each diesel generator (unless it is already opera-

tin 3) within 24 hours. Restore the offsite A.C. circuit to OPERABLE
status within 72 hours or be in at least 110T STANDBY within the.

next 6 hours and in COLD SilUTDOWN within the following 30 hours. '

'b. With one diesel generator of the above required A.C. electrical
power source inoperable, demonstrate the OPERABILITY.of both the
offsite A.C. circuits by perform 3ng Surveillance Requirement
4.8.1.1.1.a within I hour and at least once per 8 hours thereafter.
-If.the diesel-generator became inoperable due to any cause otner~

than preplanned preventive maintenance or testing, demenscrate
the OPERABILITY of the remaining OPERABLE diesel generator (unless
it has been successfully tested in the last 24 hours or is already
operating) by performing Surveillance Requirement 4.8.1.1.2.a.4-
within 24 hours. Res tr,r a the diesel generator to OPERABLE status
within 72 hours or be in at 1 cast IIOT STANDBY within the next 6

. hours and in COLD SilVTDOWN within the following 30 hours.

-
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ELECTRICAL POWER SYSTEMS

ACTION (Continued)

c. With one of fsite A.C. circuit and one diesel generator of the above
required A.C. electrical power sources inoperabic, demonstrate the
OPERABLITY of the remaining offsite A.C. circuit by performing Scr- '

veillance Requirnment 4.8.1.1.1.a within 1 hour and at least once
per 8 hours thereaf ter; and, if the diesel generator became inoperable
due to any cause other than preplanned preventive maintenance or test-
ing, demonstrate the OPERABILI!? of the remaining OPERABLE diesel
generator by performing Surveillance Requirement 4.8.1.1.2.a.4 within
8 hours (unless it is already operating or has been tested within
the last 8 hours). Restore at least one of the Inoperable sources
to OPERABLE status within 12 hours or be in at least IIOT STANDBY
within the next ' hours and in COLD SilUTDOWN within the following
30 hours. Restore both offsite circuits and both diesel generators

.'

to OPERABLE status within 72 hours of the initiating event or be
in at Icast 110T STANDBY within the next 6 hours and in COLD SilUTDOWN
within the following 30 hours,

d. Wi'.h two offsite A.C. circuits of the above required A.C.
electrical power sources inoperabia perform Surveillance Require-
ment 4.8.1.1.2.a.4 on the diesel generators within the next 8
hours (unless the diesel generators are already operating or have
been successfully tested within the past 8 hours). Restore one
of the inoperable offsite A.C. circuits to OPERABLE status within
24 hours or be in at least !!OT STANDBY within the next 6 hours
and in COLD SilUTDOWN within the following 30 hours. Restore both
A.C. circuits within 72 hours of the initiating event or be in at
least IlOT STANDBY sithin the next 6 hours and in COLD SiiUTDOWN
within the following 30 nours.

,

e. With two diesel generators of the above required A.C. electrical
power sources inoperabic, demonstrate the OPERABILITY of the two

j offsite A.C. circuits by performing Surveillance Requirement

i 4.8.1.1.1.a within I hour and at least once per 8 hours

| thereafter. Restore one of the inoperable diesel generators to
OPERABLE status within 2 hours or be in at least il0T STANDBY:

within the next 6 hours and in COLD SIIUTDOWN within the following
30 hours. Restore both diesel generators within 72 hours of the
initiating event or be in at Icast }{0T STANDBY within the next 6
hours and in COLD S!!UTDOWN within the following 30 hours.

_
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ELECTRICAL POWER SYSTEM

SURVEILLANCE REQUIREMENTS
_

4.8.1.1.1 Each of the above required independent circilts between the
offsite transmission network and the onsite Class 1E distribution system

' shall be:

e. Determined OPERABLE at least once per 7 days by verifying correct
breaker alignments, indicated power availability, and

b. Domonstrated OPERABLE at least once per 18 months during shutdown
by transferring (manually and automatically) unit power supply
from the norme! circuit to the alternate circuit.

4.8.1.1.2 Each diesel generator shall be demonstrated OPERABLE: (Note 1)

a. In accordance with-the frequency specified in Table 4.8-1 on a
STAGGERED TEST BASIS by:

1. Verifying the fuel level in the day fuel tank.

| 2. Verifylt.g the fuel level in the fuel storage tank.
|
'

3. Verifying the fuel transfer pump can be started and
transfers fuel from the storage system to the day tank.

|
4. Verifying the diesel starts from a standby condition and

accelerates to at 1 cast 900 rpm in 5 15 seconds. (Note 2)

5. Verifying the generate * is synchronized, loaded to an indicated
p 2600 to 2850 Kw and operates for 2 60 minutes. (Notes 3 & 4)

6. Verifying the diesel generator is aligned to provide standby
power to the associated emergency busses,

b. At least once pet 92 days by verifying that a sample of diesel
fuel from the fuel storage tank obtained in accordance with
ASTM-D270-65, is within the acceptable limits specified in Table
1 of ASTM D975-74 when checked for viscosity, water and sediment.

Note 1
-All planned diesel generator starts for the purposes of these survell-
lances may.be preceded by prelube procedures.
Note _2
This. diesel generator start from a standby condition in 5 15 sec.
shall be accomplished at least once every 184 days. All other dicael 1

generator starts for this surveillance may be in accordance with
vendor recommendations.
Note 3
Diesel generator loading may be accomplished in accordance with vendor
recommendations such as gradual loading.
Note 4
Momentary transients outside this load band due to changing loads will
not-invalidate the test. Load ranges are allowed to preclude over-
loading' the diesel generators.

: ARKANSAS - UNIT 2 3/4 8-2a
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ELECTRICAL p0WER SYSIE}i

SURVE1LLANCE REQUIREMENTS (Continuad)

c. At least once per 18 months during shutdown by:,

1. Subjecting the dioaal to an inspection in accordance with
procedures pr; pared in conjunction with its manufacturer's
recommendations for this class of standby service.

2. Verifying that the automatic sequence time delay relays are
OPERABLE at their setraint i 10% of the elapsed time for
each load block.

3. Verifying the generator capability to reject a load of 2596
kw and maintain voltage at 4160 1 500 volts and frequency

.:

at 60 1 3 Hz. 1

4. Verifying the generator capability to reject a load of 2850
Kw without exceeding 75% of the difference between nominal
speed and th,, overspeed trip set oint, or 15% above
nominal, whichever is lower.

1

5 Simulating a loss of offsite power by itself, and: i

a. Verifying de-energization of the emergency busses and
load shedding from the emergency busses,

b. Verifying the diesci starts from a standby condition on
the undervoltage auto-start signal, energizes the j

emergenc; busses with permanently connected loads,i

energizes the auto-connected shutdown loads through the
time delay relays and operates for 2 5 minutes while
its generator is loaded with the shutdown loads.

6. Verifyir,g that on a Safety Injection Accuation Signal
(SIAS) actuation test signal (without loss of offsite
power) the diesel 3enerator starts-on the auto-start signal
and operates on standby for 2 5 minutes,

i

!
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ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) '

7. Verifying that all diesel generator trips, except engine
overspeed, lube oil pressure, and generator differential,
are automatically bypassed upon a Safety injection *

Actuation Signal.

8. Simulating a loss of offstte power in conjunction with SIAS
and:

a) Verifying de-energization of the emergency busses and
load shedding from the emergency busses.

b) ' Verifying the diesel starts from a standby condition on
the auto-start signal, energizes the emergency busses
with permanently connected loads, energizes the
auto-connected emergency (accident) loads through the
Time Delay Relays and operates for 2 5 minutes while
its generator is loaded with the emergency loads.

9. Verifying the diesel generator operates for at least
24 hours. During the first 2 hours of this test, the
diesel-generator shall be loaded to an Indicated 3000 to
3200 Kw and during the remaining 22 hours of this test, the
diesel generator shall be loaded to en indicated 2600 to 2850
Kw (Nof.es 3 & 4). Within 5 minutes aftar completing this

[ 24 hour test, perform Specification 4.8.1.1.2.c.5. (Note 5)

10. . Verifying that the auto-connected loads to each diesel
generator ~do not exceed the 2 hour rating of 3135 Kw,

Note 3
Diesel generator loading may be' accomplished in accordance with
vendor recommendations, such as gradual loading.

Note 4
Momentary transients outside this load band due to changing
-loads will not invalidate the test. Load ranges are allowed

,

to preclude overloading tha diesel generators.
l

. Note 5
_ .If this test is not satisfactorily completed, it is not

. .__
-

necessary to repeat the preceding 24 hour test, instead, the
diesel generator may be operated at 2600 to_2850 Kw until
internal temperatures stabilize bat not less than 2 hours,
.then perform test 4.8.1.1.2.c.5 within 5 minutes.

ARKANSAS . UNIT 2 3/4 8-4 Amendment No. $$, 94,
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ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

11. Verifying the diesel generator"s capability to:

L e) Synchronize with the offsite power source while the
generator is loaded with its emergency loads
upon a simulated restoration of offsite power,

b)- -Transfer its loads to the offsite power source, and i

i

L c) Proceed through its shutdown sequence.

12. Verifying that_with the diesel generator operating in
a test mode (connected to its bus), a simulated safety
injection _ signal overrides the test mode by (1) returning

I the diesel generator to standby-operation and (2) auto-
matica11y energizes the auto-connected emergency (accident)-
loads with offsite power.

13. Verifying that the fuel transfer pump transfers fuel j

from each fuel storage tank to the day tank of each |

| _- diesel via the instslied cross connection lines. I
i

d. At least once per 10 years or after any aciifice..ons which
,

could affect diesel generator interdependence by startingi

both diesel-generators simultaneously, during shutdown, and
verifying-that both diesel generators accelerate to at least
900 rpm in 5 15_ seconds.

4.8.1.1.3 Renorts See Specification 6.9.1.5.d.

|
t .

|
.
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TABLE 4.8-1

DIESEL GENERATOR TEST SCilEDULE

Number of Failures In Number of Failures In j
Last 20 Valid Tests * Last 100 Valid Tests * Test Freauency

5I s4 At least once per 31 days
22 25 At least once per 7 days

* Criteria for determining number of failures and number of valv! tests
shall be in accordance wEth Regulatory Guide 1.108, where the last 20/100
tests are determined on a per diesel generator unit basis,

j

l>

t

r

.
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3/4.8 ELECTRifAL POWER- SYSTEJ15
.

EASES ,

The OPERABILITY of the A.C. and D.C. power sources and associated
distribution systems during operation ensures that sufficient power will be
available to supply the aafety-related equipment required for 1) the safe
shutdown of the facility and 2) the mitigation and control of accident
conditions within the facility. The minimum specified independent and
redundant A.C. and D.C. power sources and distribution systems satisfy the
requirements of General Design Criteria 17 of Appendix "A" to 10 CFR 50. |

I

The aLTION requirements specified for the levels of degradation of the i

power sou;ces provide restriction upon continued facility operation
commensurate with the 1e"el of degradation. The OPERABILITY of the power
sources are consistent <;th the initial condition assumptions of the
accident analyses and are based upon maintaining at least one redundant set
of onsite A.C. and D.C. power sources and associated distribution systems :

OPERABLE during accident conditions coincident with an assumed loss.of
offsite power and single failure of the other onsite A.C. source. ACTION
requirements are consistent with Generic Letter 84-14, " Proposed Staff
Actions to Improve and Maintain Diesel Generator Reliability."

,

The OPERABILITY of the minimum specified A.C. and D.C. power sources
and associated distribution systems during shutdown and refueling ensures
that 1) the facility can be maintained in the shutdown or refueling
condition for extended time periods and 2) suf ficient instrumentation and
control capability is avmilable for monitoring and maintaining the unit
status.

,

The Surveillance Requirements for demanstrating the OPERABILITY of the
diesel generators are in accordance with the recommendations of Regulatory
Guides l.9 " Selection of Diesel Generator Get Capacity for Standby Power

,

Supplies", March 10, 1971, and 1.108 "Porlodic Testing of Diesel Generator
Units Used as Onsite Electric Power Systems at Nuclent Power Plants",
Revision 1, August 1977 and Generic Letter 84-15. Load Ranges provided in
surveillances are allowed to avoid routine overloading of diesel generators.
Load in excess of these load ranges for special testing, momentary variation
due to changing bus loads, or short term variations shall not invalidate,

surveillance tests. For the purpose of surveillance testing, the term
" standby condition" is defined as the approximate temperature range of the
jacket cooling water and engine lube oil sump normally maintained by the
engine keep warm nystems. An exception to this definition is the engine
conditions that exist when performing the hot restart test following the
24 hour EDG endurance run. When performing this test, the engine is near
normal operating temperature when in a " standby condition". Additionally,

| this definition includes the allowance to perform engine prelubsi:ation .

| prior to all planned test starts.

|:
The Diesel Generator Test Schedule, Table 4.8-1 has been developed for

the purpose of determining testing requirements based on the number of
failures and valid tests using the example provided in Generic Letter
84-15 using a per diesel generator unit basis. The criteria of R.G.1.108
position C.2.e is used for criteria determination.

Containment electrical penetrations and penetration conductors are ,

protected by alther de-energizing circuits not required during reactor
operation or by demonstrating the OPERABILITY of primary and backup :

overcurrent protection circuit breakers during periodic surveillance.

ARKANSAS - UNIT 2- B 3/4 8-1

- - - - - _ _- - . - _ _ - _ - - - - - - - - - . . , -


