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3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

SAFETY INJECTION TANKS

LIMITING CONDITION FOR OPERATION

3.5.1 Each reactor coolant system safety injection tank shall be OPERABLE |
with:

a. The isolation valve open,

b. A contained borated water volums of between 1413 and 1539 cubic
feet (equivalent to an indicated level between 80.1% and 87.9%,
respectively),

c. Between 2200 and 3000 ppm of boron, and

d. A nitrogen cover-pressure of between 600 and 624 psig.

APPLICABILITY: MODES 1, 2 and 3.*

ACTION:

a. With one safety injection tank inoperable, due to boron
concentration not within limits, restore the boron concentration
to within limits within 72 hours, or be in HOT STANDBY within
the next 6 hours and reduce pressurizer pressure to <700 psia
within the next 12 hours.

b. With one safety injection tank inoperable due to inability to verify
level or pressure, restore the SIT to OPERABLE status within 72 hours,
or be in HOT STANDBY within the next 6 hours and reduce pressurizer4

pressure to < 700 psia within the next 12 hours.

With one safety injection tank inoperable for reasons other thanc.
ACTION a or b, restore the SIT to OPERABLE status within 24 hours,
or be in HOT STANDBY within the next 6 hours and reduce pressurizer
pressure to <700 psia within the next 12 hours.

SURVEILLANCE REQUIREMENTS

4.5.1 Each safety injection tank shall be demonstrated OPERABLE:

a. At least once per 12 hours by:

1. Verifying the contained borated water volume and nitrogen
cover-pressure in the tanks, and

,

2. Verifying that each safety injection tank isolation valve
(2CV-5003, 2CV-5023, 2CV-5043 and 2CV-5063) is open.

P

*With pressurizer pressure 2 700 psia.
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EMERGENCY CORE COOLING SYSTEMS

BASES

NUREG-1366, " Improvements to Technical Specifications Surveillance
Requirements," Section 7.4 discusses surveillance requirements for the
instrumentation channels used in the measurement of water level and pressure
in SITS. It is the recommendation of the NUREG that when one SIT is inoperable
due only to the inability to verify water level and pressure, 72 hours be
allowed to restore SIT to an OPERABLE status.

If one SIT is inoperable, for a reason other than boron concentration
or the inability to verify level or pressure, the SIT must be returned to
OPERABLE status within 24 hours. In this condition, the total contents of
the three remaining SITS cannot be assumed to reach the core during a LOCA,
contrary to the assumptions of 10 CFR 50, Appendix K.

CEOG " Joint Applications Report for Safety Injection Tank AOT/STI Extension,"
CE NPSD-994, provides a series of deterministic and probabilistic findings that
support 24 hours as being either " risk beneficial" or " risk neutral" in
comparison to shorter periods for restoring the SIT to OPERABLE status. The
report discusses best-estimate analysis that confirmed that, during large-break
LOCA scenarios, core melt can be prevented by either operation of one LPSI pump
or the operation of one HPSI pump and a single SIT.

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS

The OPERABILITY of two separate and independent ECCS subsystems
ensures that sufficient emergency core cooling capability will be
available in the event of a LOCA assuming the loss of one subsystem
through any single failure consideration. Either subsystem operating in
conjunction with the safety injection tanks is capable of supplying
sufficient core cooling to limit the peak cladding temperatures within
acceptable limits for all postulated break sizes ranging from the
double-ended break of the largest RCS cold leg pipe downward. In
addition, each ECCS subsystem provides long term core cooling capability
in the recirculation mode during the accident recovery period.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the accident
analyses are met and that subsystem OPERABILITY is maintained.
Surveillance requirements of throttle valve position stops and flow
balance testing provide assurance that proper ECCS flows will be
maintained in the event of a LOCA. Maintenance of proper flow resistance
and pressure drop in the piping system to each injection point is
necessary to: (1) prevent total pump flow from exceeding runout conditions
when the system is in its minimum resistance configuration, (2) provide
the proper flow split between injection points in accordance with the
assumptions used in the ECCS-LOCA analyses, and (3) provide an acceptable
level of total ECCS flow to all injection points equal to or above that

t assumed in the ECCS-LOCA analyses. The acceptance criteria specified in
I the Surveillance Requirements for HPSI single pump flow, HPSI differential

pressure, and LPSI differential pressure does not account for instrument error.

3/4.5.4 REFUELING WATER TANK (RWT)

The OPERABILITY of the RWT as part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS and CSS in the
event of a LOCA. The limits on RWT minimum volume and boron concentration
ensure that 1) sufficient water is available within containment to permit
recirculation cooling flow to the core, and (2) the reactor will remain
suberitical in the cold condition following mixing of the RWT and the RCS
water volumes with all control rods inserted except for the most reactive
control assembly. These assumptions are consistent with the LOCA analyses.

i
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3/4.5 -EMERGENCY CORE COOLING SYSTEMS (ECCS)

,

SAFETY INJECTION TANKS'

LIMITING CONDITION FOR OPERATION

3.5.1 Each reactor coolant system safety injection tank shall be OPERABLE
'with -

a. The isolation valve open,

b. A contained borated water volume of between 1413 and 1539 cubic
feet (equivalent to an indicated level between 80.1% and 87.9%,
respectively),

c. Between 2200 and 3000 ppm of boron, and

d. A nitrogen cover pressure of between 600 and 624 psig.

APPLICABILITY: MODES 1, 2 and 3r*

ACTION:

a. With one safety injection tank inoperable, due to boron
concentration not within limits, restore the boron concentration
to within limits within 72 hours, or be in HOT STANDBY within
the next 6 hours and reduce pressurizer pressure to <700 psia
within the next 12 hours.

b. With one safety iniection tank inoperable due to inability to verify
level or Dressure, restore the SIT to OPERABLE status within 72 hours,
or be in HOT STANDBY within the next 6 hours and reduce cressurizer
pressure to < 700 osia within the next 12 hours.

bega With one safety injection tank inoperable for reasons other than
h:::n ::n :nt :tionACTION a or b, restore the SIT to OPERABLE status
within 4_2j_hourg, or be in HOT STANDBY within the next 6 hours and
reduce pressurizer pressure to <700 psia within the next 12 hours.

SURVEILLANCE REQUIREMENTS
__

4.5.1 Each safety injection tank shall be demonstrated OPERABLE:

a. At least once per 12 hours by:

1. Verifying the contained borsted water volume and nitrogen
cover-pressure in the tanks, and

2. Verifying that each safety injection tank isolation valve
(2CV-5003, 2CV-5023, 2CV-5043 and 2CV-5063) is open.

*With pressurizer pressure 2 700 psia.
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EMERGENCY CORE CCOLING SYSTEMS

BASES

NUREG-1366, " Improvements to Technical Specifications Surveillance
Recuirements," Section 7.4 discusses surveillance recuirements for the
instrumentation channels used in the measurement of water level and pressure
in SITS. It is the recommendation of the NUREG that when one SIT is inoperable
due only to the inability to verify water level and oressure, 72 hours be
allowed to restore SIT to an OPERABLE statust

If :n: S!T i; insp;; ble, f:: : :::::n :th:: th:n beren
::ncent:stici, the SIT :::t 5: :: turned t: OPEni!LE :t:tu: uithir 1
h:::. Ir thi: ::nditi:n, th ::quir:d ::ntent: ef th::: SIT: ::nn:t bc
:::umed t: ::: h th: :::: during : LOCA Ou t th: :: verity of th
::n::qu:n;; h uld : LOCA ::::: in th::: ::nditi:n:, the 1 heu:
::xpleti n tim: t: p;n the v:1v;, ::s v p:u:: to the valv: p:::ter,
:: :::t::: p::p : uste: vel =: :: nit::;;n :: :: p::::::= : ::::: th:2
p :;pt :stien uill be tchen t: ::tu r th: in:p:::bl: SIT t: OPERESLE
:tstu:. The ;;;pleti:n ti=: mini:d::: th np::::: Of the pl:nt t: :
LOCA uhil: : SIT i; in:p ::ble.

If one SIT is inoperable, for a reason other than boron concentration
or the inability to verify level or pressure, the SIT must be returned to
OPERABLE status within 24 hours. In this condition, the total contents of
the three remainino SITS cannot be assumed to reach the core durina a LOCA,
contrary to the assumptions of 10 CFR 50, Appendix K.

CEOG ' Joint Applications Report for Safety Iniection Tank AOT/STI Extension,"
CE NPSD-994, provides a series of deterministic and probabilistic findinas that

suoDort 24 hours as beina either " risk beneficial" or " risk neutral" in
comparison to shorter periods for restorina the SIT to OPERABLE status. The
report discusses best-estimate analysis that confirmed that, durina larce-break
LOCA scenarios, core melt can be prevented by either operation of one LPSI Dump

i

or the operation of one HPSI oump and a sinale SII.

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS

The OPERABILITY of two separate and independent ECCS subsystems
ensures that sufficient emergency core cooling capability will be
available in the event of a LOCA assuming the loss of one subsystem
through any single failure consideration. Either subsystem operating in
conjunction with the safety injection tanks is capable of supplying
sufficient core cooling to limit the peak cladding temperatures within
acceptable limits for all postulated break sizes ranging from the
double-ended break of the largest RCS cold leg pipe downward. In i

addition, each ECCS subsystem provides long term core cooling capability I

in the recirculation mode during the accident recovery period.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the accident
analyses are met and that subsystem OPERABILITY is maintained.
Surveillance requirements of throttle valve position stops and flow
balance testing provide assurance that proper ECCS flows will be
maintained in the event of a LOCA. Maintenance of proper flow resistance
and pressure drop in the piping system to each injection point is
necessary to (1) prevent total pump flow from exceeding runout conditions
when the system is in its minimum resistance configuration, (2) provide
the proper flow split between injection points in accordance with the
assumptions used in the ECCS-LOCA analyses, and (3) provide an acceptable
level of total ECCS flow to all injection points equal to or above that
assumed in the ECCS-LOCA analyses. The acceptance criteria specified in
the Surveillance Requirements for HPSI single pump flow, HPSI differential
pressure, and LPSI differential pressure does not account for instrument error.
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3/4.5.4 REP 11ELING WATER TANK (RWT)
,

The OPERABILITY of the RWT as part of the ECCS ensures that a .

'sufficient supply of borated water is available for injection by the
ECCS and CSS in the event of a LOCA. The limits on RWT minimum volume
and boron concentration ensure that 1) sufficient water is available
within containment to permit recirculation cooling flow to the core, and
.(2) the reactor will remain suberitical in the cold condition following
mixing of the RWT and the RCS water volumes with all control rods
inserted except for the most reactive control assembly. These
assumptions are consistent with the LOCA analyses.
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