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3/4.7.1.5 WAIN STEAM LINE ISOLATION VALVES Fasert P’

== “The OPERABILITY of the main stear 1ine Tsolation valves ensures that no )
pore than one stean gensrator will blow down in the event of a steam 1ine
pupture. This restriction 4s required to: (1) ainfmize the positive reac-
tivity effects of tha Reactor Coolant Systes cooldown associated with the
blowdown, and (2) 1im‘t the pressure rise within containment in the event the
stean 1ine rupture occurs within containment. The OPERABILITY of the main

stean fsolation valves within the closure tises of the Surveillance Require-
ments are consistent with the assumptions wsed fn the safety analyses.

=

$/4.7.2 STEAM GEKERATOR PRESSURE/TEMPERATURE LIMITATION

The limitation on stear generator pressure and temperature ensures that
the pressure-induced stresses fn the stean generators do not exceed the saximum
ellowable fracture toughness stress 1imits. The 1imitations of 70°F and
200 psig are based on a stean generator IT“DT of 60°F and are sufficient to
prevent brittle fracture.

$/4.7.3 REACTOR PLANT COMPONENT COOLINC WATER SYSTEM

The OPERARILITY of the Reactor Plant Component Cooling Water System ensures
that sufficient cooling capacity s available for continved operation of safety~
related equipment during norma) and accident conditions. The redundant cooling
capacity of this system, assuming & single failure, fs consistent with the
assumptions used in the safety analyses.

3/4.7.4 SERVICE WATER SYSTEM

The OPERABILITY of the Service Water System ensures that sufficient
cooling capacity 1s avaflable for continued ration of safety-related equip-
pent during norma) and accident conditions. The redundant cooling capacity of
this systes, assuming a single failure, is consistant with the assumptions
used in the safety analyses.

3/4.7.5 ULTIMATE HEAT SINK

The 1imitation on the uitimate heat sink tasperature ensures that cooling
water at less than the design temperature 1imit is svailable to efither:
(1) provide normal cooldown of the facility or (2) mitigate the effects of
accident conditfons within acceptable Tisits.
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BACKGROUND

The main steam line fsolation valves (MSIVs) 4solate steam flow from the
secondary side of the steam generators following a high energy line break
(HiLB)i MSIV closure terminates flow from the unaffected (intact) steam
generators.

One MSIV 15 located 1n each main steam Tine outside, but close to,
conteinment. The MSIVs are downstream from the main steam safety valves
(MS5Vs) and auxiliary feedwater (AFW) pump turbine steam supply, to prevent
MSSV and AFW 1solation from the steam generators by MSIV closure. Closing the
MSIVs 1solates each steam generator from the others, and 1solates the turbine,
Steam Bypass System, and other auxiliary steam supplies from the steam
generators.

The MSIVs close on a main steam fsolation signal generated by low steam
generator pressure, high containment pressure, or steam 1ine pressure negative
rate (high). The MSIVs fail closed on loss of control or actuation power.

Each MSIV has an MSIV bypass valve. Although these bypass valves are normally
closed, they receive the same emergency closure signal as do their associated
MSIVs. The MSIVs may also be actuated manually.

A description of the MSIVs 1s found in the FSAR, Section 10.3.
APPLICABLE SAFETY ANALYSIS

The design basis of the MSIVs 1s established by the containment analysis for
the large steam 1ine break (SLB) inside containment, discussed in the FSAR,
Section 6.2. It is also affected by the accident analvsis of the SLB events
presented in the FSAR, Section 15.1.5. The design precludes the blowdown of

more than one steam generator, assuming a single active component failure
(e.g., the failure of one MSIV to close on demand).

The Vimiting temperature case for the containment analysis 1s the SLB inside
containment, with a loss of offsite power following turbine trip, and failure
of the MSIV on the affected steasm generator to close. At hot zero power, the
stean generator inventory and temperature are at their maximum, maximizing the
analyzed mass and energy release to the containment. Due to reverse flow and
failure of the MSIV to close, the additional mass and ene y in the steam
headers downstrean from the other MSIV contribute to the tot:? release. With
the most reactive rod cluster control assembly assumed stuck in the fullv
withdrawn position, there 1s an {increased poss1b111t{ that the core will
become critical and return to power. The reactor 1s ultimately shut down by
the boric acid injection delivered by the Emergency Core Cooling System.

The accident analysis compares several different SLB events against different
acceptance criteria. The large SLB outside containment upstream of the MSIVs
1s Vimiting for offsite dose, although a break n this short section of main
steam header has a very low probability. The large SLB upstream of the MSIV
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at hot zero power is the limiting case for a post trip return to power. The
analysis inciudes scenarios with offsite power available and with a loss of
offsite power following turbine trip. With offsite power svailable, the
reactor coolant pumps continue to circulate coolant through the steam
generators, saximizing the Reactor Coolant System cooldown. With a loss of
offsite power, the response of mitigating systems 1s delayed. Significant
single fatlures considered include failure of an MSIV to close.

The MSIVs serve only a safety function and remain open during power operation.
These valves operate under the following situations:

8. An HELB inside containment. In order to maximize the mass and energy
release into containment, the analysis assumes that the MSIV in the
affected stean generator remains open. For this accident scenario, steam
is discharged 1into containment from all steam generators until the
remaining MSIVs close. After MSIV closure, steam 1s discharged into
containment only from the affected steanm generator and from the residua)
stean in the main steam header downstream of the closed MSIVs 1n the
unaffected loops. Closure of the MSIVs {solates the break from the
unaffected steam generators.

A break outside of containment and upstream from the MSIVs s not a
containment pressurization concern. The uncontrolled blowdown of more
than one steam generator must be prevented to limit the potential for
uncontrolled RCS cooldown and positive reactivity addition. Closure of
the HS:V: fsolates the break and limits the blowdown to 2 single steam
generator.

:S?;onk downstream of the MSIVs will be fsolated by the closure of the
§

Following a steam generator tube rupture, closure of the MSIVs isolates
the ruptured steam generator from the f{ntact steam generators. In
addition to minimizing radiological releases, this enables the operator
to maintain the pressure of the steam generator with the ruptured tube
below the MSSY setpoints, a mecessary step toward fisolating the flow
through the rupture.

The MSIVs are also utilized during other events, such as a feedwater line
break. dlhis event 1s less limiting so far as MSIV OPERABILITY is
concerned.

AL0

This LCO requires that four MSIVs 4n the steam lines be OPERABLE. The MSIVs
are considered CPERABLE when the isolation times are within Timits, and they
close on an 1solation actuation signal.

This LCO provides assurance that the MSIVs will perform their design safety
function to mitigate the consequences of accidents that could result f1n
offsite exposures comparable to the 10CFRI00 1imits or the NRC Staff approved
1icensing basis.
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APPLICARILITY

The MSIVs must be OPERABLE 1n MODE 1 and fn MODES 2 and 3, except when closed
and deactivated when there 15 significant mass and energy in the RCS and steam
onc::tors. ¥hen the MSIVs are closed, they are already performing the safety
unction.

In MODE 4, even though steam ‘cncntor energy 1s Tow, the MSIVs must be
operable in MODE 4 except when closed and deactivated.

I MODE § or 6, the steam generators do not contain much energy because their
temperature 15 below the boiling point of water; therefore, the MSIVs are not

required for 1solation of potential high energy secondary system pipe breaks
in these MODES.

ACTIONS
MORE L

¥With one MSIV {noperable in MODE 1, action must be taken to restore OPERABLE
status within B hours. Some repairs to the MSIV can be made with the unit
hot. The 8 hour Completion Time 1s reasonable, considering the low
probability of an accident eoccurring during this time period that would

require a closure of the MSIVs.

The 8 hour Completion Time 1{s greater than that normally allowed for
containment 1solation valves because the MSIVs are valves that fisclate a
closed system penetrating containment. These valves differ from other
containment d{solation valves in that the closed system provides a passive
barrier for containment {solation.

If the MSIV cannot be restored to OPERABLE status within 8 hours, the plant
must be placed in a MODE 1n which the LCO does mot apply. To achieve this
status, the unit must be placed in MODE 2 within 6 hours. The Completion
Times are reasonable, based on operating experience, to reach MODE 2 and to
close the MSIVs 1n an orderly manner and without challenging plant systems.

MODES 2. 3. and 4

Since the NSIVs are required to be OPERABLE fn MODES 2, 3, and &, the
fnoperable MSIVs may efther be restored to OPERABLE status or closed. When
clesed, the MSIVs are already in the position required by the assumptions in
The safaty analysis.

The 8 hour Completion Time 15 consistent with that allowed in Mode 1.

For inoperable MSIVs that cannot be restored to OPERABLE status within the
specified Completion Time, but are closed, the fnoperable MSIVs must be
verified on a perfodic basis to be closed. This s necessary to ensure that
the assumptions in the safety analysis remain valid. The 7 day verification
time s reasonable, based on engineering Judgment, in view of MSIV status
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indications availabla in the control room, and other administrative controls,
to ensure that these valves are in the closed position.

IT the NSIVs cannot be restored te OPERABLE status or are mot closed within
the associated Completion Time, the unit must be placed 1n a MODE 1n which the
LCO does not upplg. Te achfeve this status, the unit must be placed at least
fn MODE 3 within € hours, and in MODE § within the next 30 hours. The allowed
Completion Times are reasonable, based on operating experience, to reach the
required unit conditions from MODE 2 conditions in an orderly manner and
without challenging unit systems. The Action Statement 1s wodified by a mote
indicating that separate condition entry 1s allowed for each MSIV. R

SURVEILLANCE REQUIREMENTS

4.7.1.5.1 This surveillance verifies thyff MSIV closure time 1s less than
10 seconds on an actua' or simulated actuatggon signal 4n MODES 1, 2, and 3
when tested pursuant to Specification 4.0.5.% The MSIV closure time 45 assumed
in the accident analyses. This surveillance {s normally performed wupon
returning the plant to operation following a refueling outage. The test is
conducted in MODE 3 with the plant at suitable (appropriate) conditions (e.g.,
pressure and temperature). his surveillance requirement is modified by an
exception which allows a delay of testing until MODE 3, to establish
conditions consistent with those under which the acceptance criterion was
enerated. This exception to Specificetion 4.0.4 would also allow the MSIVs
0 be cycle’ to demonstrate post repair OPERABILITY. Action requirements
shall not apply until OPERABILITY has been verified. In addition, §f the
closure time of the MSIY 10 seconds when verified in accordance

with Specific b 1
MODES 1, 15 not required E" Soecification
O™ GN cetiod cr Simvle &2 cediati gucl
4.7.1.5.2 This surveillance verifies that MS™ closure time s an
120 secondsiin MODE 4 when tested pursuant to Specification 4.0.5. §This MSIV
closure time 1s assumed in the analyses. This surveillance 1s mormally
erformec upon returning the plant to operation following a refueling outage.
he test {s conducted in MODE 4 with the plant at suitable (appropriate)
conditions (e.g., pressure and tnnrcntun). This surveillance requirement is
wmodified by an exception which allows a delay of testing unti) MODE 4, to
establish conditions consistent with those wunder which the acceptance
criterion was generated. This exception to Specification 4.0.4 would also
allow the MSIVs to be cycled to demonstrate post repair OPERABILITY. Action
requirements shall mot apply until OPERABILITY has been verified.
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BASES

3/4.2.1.5 MAIN STEAM LINE ISOLATION VALVES (continued)

If the MSIV cannot be restored to OPERABLE status within 8 hours, the plant
must be placed in a MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in MODE 2 within 6 hours. The Completion
Times are reasonable, based on operating experience, to reach MODE 2 and to
close the MSIVs in an orderly manner and without challenging plant systems.

MODES 2. 3. and 4

Since the MSIVs are required to be OPERABLE in MODES 2, 3, and 4, the
inoperable MSIVs may either be restored to OPERABLE status or closed. When
closed, the MSIVs are already in the position required by the assumptions in
the safety analysis.

The 8 hour Completion Time is consistent with that allowed in Mode 1.

For inoperable MSIVs that cannot be restored to OPERABLE status within the
specified Completion Time, but are closed, the inoperable MSIVs must be
verified on a periodic basis to be closed. This is necessary to ensure that
the assumptions in the safety analysis remain valid. The 7 day verification
time is reasonable, based on engineering judgment, in view of MSIV status
indications available in the control room, and other administrative controls,
to ensure that these valves are in the closed position.

If the MSIVs cannot be restored to OPERABLE status or are not closed within
the associated Completion Time, the unit must be placed in a MODE in which the
LCO does not apply. To achieve this status, the unit must be placed at least
in MODE 3 within & hours, and in MODE 5 within the next 30 hours. The allowed
Completion Times are reasonable, based on operating experience, to reach the
required unit conditions from MODE 2 conditions in an crderly manner and
without challenging unit systems. The Action Statement is modified by a note
indicating that separate condition entry is allowed for each MSIV.

SURVEILLANCE REQUIREMENTS

§:7.1:8:1 This surveillance verifies that MSIV closure time is less than
10 seconds on an actual or simulated actuation signal in MODES 1, 2, and 3
when tested pursuant to Specification 4.0.5. A simulated signal is defined as
any of the following engineered safety features actuation system
instrumentation functional units per Technical Specification Table 4.3-2:
4.a.1) manual initiation, individual, 4.a.2) manual initiation, system, 4.c.
containment pressure high-2, 4.d. steam line pressure low, and 4.e. steam !
pressure - negative rate high. The MSIV closure time is assumed in the
accident analyses. This surveillance is normally performed upon returning the
plant to operation following a refueling outage. The test is conducted in
MODE 3 with the plant at suitable (appropriate) coaditions (e.g., pressure and
temperature). This surveillance requirement is modified by an exception which
allows a delay of testing until MODE 3, to establish conditions consistent
with those under which the acceptance criterion was generated. This exception
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BASES

SURVEILLANCE REQUIREMENTS (continued)

to Specification 4.0.4 would also allow the MSIVs to be cycled to demonstrate
post repair OPERABILITY. Action requirements shall not apply until
OPERABILITY has been verified. In addition, if the closure time of the MSIV
is less than 10 seconds when verified in accordance with Specification
4,7.1.5.2, the OPERABILITY demonstration of the MSIV in MODES 1, 2, or 3 is
not required per Specification 4.7.1.5.1.

4.7.1.5.2 This surveillance verifies that MSIV closure time is less than
120 seconds on an actual or simulated actuation signal in MODE 4 when tested
pursuant to Specification 4.0.5. A simulated signal is defined as any of the
following engineered safety features actuation system instrumentation
functional units per Technical Specification Table 4.3-2: 4.a.l1) manual
initiation, individual, 4.a.2) manual initiation, system, 4.c. containment
pressure high-2, 4.d. steam line pressure low, and 4.e. steam line pressure -
negative rate high. This MSIV closure time is assumed in the analyses. This
surveillance is normally performed upon returning the plant to operation
following a refueling outage. The test is conducted in MODE 4 with the plant
at suitable (appropriate) conditions (e.g., pressure and temperature). This
surveillance requirement is modified by an exception which allows » delay of
testing until MODE 4, to establish conditions consistent with thosc under
which the acceptance criterion was generated. This exception to Specification
4.7.4 would also allow the MSIVs to be cycled to demonstrate post repair
0PER¢BILITY. Action requirements shall not apply until OPERABILITY has been
verified.

3/4.7.2 STEAM GENERATOR PRESSURE/TEMPERATURE LIMITATION

The limitation on steam generator pressure and temperature ensures that
the pressure-induced stresses in the steam generators do not exceed the maximum
allowable fracture toughness stress limits. The limitations of 70°F and
200 psig are based on a steam generator RT,,y of 60°F and are sufficient to
prevent brittle fracture.

3/4.7.3 REACTOR PLANT COMPONENT COOLING WATER SYSTEM

The OPERABILITY of the Reactor Plant Component Cooling Water System ensures
that sufficient cooling capacity is available for continued operation of safety-
related equipment during normal and accident conditions. The redundant cooling
capacity of this system, assuming a single failure, is consistent with the
assumptions used in the safety analyses.

3/4.7.4 SERVICE WATER SYSTEM

The OPERABILITY of the Service Water Syst-m ensures that sufficient
cooling capacity is available for continued operation of safety-related equip-
ment during normal and accident conditions. The redundant cooling capacity of
this system, assuming a single failure, is consistent with the assumptions
uszd in the safety analyses.
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