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"~ REACTIVITY CONTROL SYSTEMS
( ﬁi‘ .
CONTR0L_ROD PROGR/M CONTROLS (Continued)

The RPCS pruvide automatic supervision to assure that out-of-sequence rods
will not be withdrawn or irserted.,

The analysis of the rod @rop accident is presented in Section 15.4 of
the FSAK and the technigues of the analysis are presented in a topical renort,
Reference 1, and two supplements, References ? and 3.

The RPCS is also designed to automatically prevent fue! damage in the event

of erroneous rod withdraw | from locations of high power density during higher
power operation,

A dual channe! system is provided that, above the low power setpoint,
restricts the withdraval distances of 411 control rods. This restriction s
greatest at highest power levels.

/4,15 STANOBY LIQUID CONTROL SYSTEM

The standby 11quid control System provides a backup capability tor bringing
the reactor from full power to a cold, Xenon-free shutdown, assuming that the
withdrawn control rods remain fixed in the rated power patte n.  To meet this
objective it is necsssary to inject a quantity of boron whi~' »roduces a concen-
tration of 660 ppm in the reactor core. To allow for =tan,, ., leakage and

iupo:foct mixing this concentration is Increased by 25%. The fred concen-
tratic hieved b

vi infmum available quantity of 420
sodium pentavera olutiol ?!!!EQQSby weight, containing a minTmum of 5236 1bs. -
of sadium pentaborate. This quantity of solution fs the net amount above the

pump suction, thus allowing for the portion that cannot be injected. The pump-
ing rate of 41,2 gpm provides a negative reactivity insertion rate over th-
permissible sodium pentaborate solution volume range which adequately compensates
for the nositive reactivity effects iue to temperature and xenon during shutdown.
The temperature requirement for the soudium pentaborate solution is necessary to
ensure Lhat the sodium pevtaborate ramains in solution,

With redundant pusps and explosive injection valves and with a highly
reliable contrel rod scram system, operation of the reactor is permitted to
contirue lor smart periods of time with the system incperable or for longer
periocL of time with one of the redundant components inoperadle.

Surveillance requirements are established on a frequency th vt assures a
high reliability o1 the system. Once the solution is established, boron con
centration will not vary unless more boron or water is added, thus a check on
the temperature and volume once each 24 hours assures that the solution is
dvailable for use,

Replacement of the explosive charges in the valves at reguiar .ntervals
will assure that these valves will not fail becsuse of deterioration of the
charges.

1. C. J. ‘aone, -, C. Stirn and J. A. woulley, "Rod Drop Accrdent Analysis
for Large Bwi's," G, £, Topical Report NEDO-10527, March 1972
; €. C, J. Paone, R. C, Stirn and R. M. Young, Supplement 1 to NEDO-10527, Jul
1972
3 J. M. Haun, C. J. Paone and R. C. Stirn, Addendum 2, “Fxposed Cores "
Supplement 2 to NEDO- 10827, January 1972
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3/4.8 ELECTRICAL POWER SYSTEMS

BASES

3/4.8,1: J/d‘a.zvi;g 3/4 8.3 A C. SOURCES, D.C. SOURCES and ONSITE POWER
| AN

The OPERABILITY of the A.C. and D.C. power sourcy. and associated
distribution systems during operation ensures that sufficient power will be
tvailaple to supply the safety related equipment required for (1) the safe
shutdown of the facility and (2) the mitigation and control of accident condi«
tions within the facility. The minimum specified independent and redundant
A.C. and D.C. power sources and distribution systems satisfy the requirements
ef General Design Criteria 17 of Appendix “A" to 10 CFR 50.

The ACTION requirements specified for the l.vels of degradation of the
power sources provide restriction upon continuved facility operation
commensurate with the leve! of degradation. The OPERABILITY of the power
vources are consistent with the initial condition assumptions of the safety
analyses and are based upon maintaining at least Division 1 or 2 of the
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. or D.C. source. DNivision 3
supplies the high pressure core spray (HPCS) system only.

The A.C. and D.C. source allowable oui-of-service times «:« based on
Regulatory Guide 1.93, "Availability of i'.ctrical Power Sources," December
1574 as modified by plant specific analysis sn2 diese! generator manufacturer
recommendations. When diesel generator Oivis.un 1 or Division & ‘s inoperable,
there 15 an additional ACTION requirement to verify that al) required systems,
subsystems, trains, components and devices, that depend on the remaining OPER-
ABLE diese! generator Divisfon 1 or Division 2 as a source of emergency power,
are alsn OPERABLE., This requirem~nt is intended to provide assurance that a
loss of offsite power ev 11l not result in a complete loss of safety func-
tion of critical systems ring)the period diesel generator Division 1 or
Division 2 1s inoperable. e term verify as used in this context means to
administratively check by examining logs or othar information to determine if
certain components are out-of-service for maintenance or other reasons. It
does not mean to perform the surveillance requirements needed to demonstrate
tha OPERABILITY of the component.

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 *he shutdown or refueling condition for
extended time periods and (2) sufficient iastrumentation and contro)
capabiiity is available for monitoring and maintaining the unit status.

The surveillance requirements for demonstrating the OPERABILITY of the
diese] generators are in acLordance with the recommendations of Regulatory
Guide 1.9, "Selection of Diesel Generator Set Capacity for Standby Power
Supplies," March 10, 1971, and Regulatory Guide 1.108, "Periodic Testing of
Olese! Generator Units Used as Onsite Electric Power Systems at Nuclear Power
Plants,” Revision 1, August 1977 as modified by plant specific analysis and
diese! generalor manufacturer recommendations.
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