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Industry/TSTF Standard Technical Specification Change Traveler

Delete Bases discussion of interlock wivth respect to accumulator isolation valves

Classification: 1) Correct Specifications

NUREGs Affected: 63 1430 i 1431 i 1432 0] 1433 0I 1434

Description:
Revise the Bases for LCO 3.5.1 (Background and SR 3.5.1.5) to delete the discussion related to the feature of the
interlock which sends an open signal to the accumulator isolation valves when RCS pressure increases to above the
permissive circuit setpoint.

Justification:
LCO 3.5.1 is applicable in MODES I and 2, and in MODE 3 with pressurizer pressure > [1000] psig. SR 3.5.1.5 require
that power is removed from each accumulator isolation valve operator when pressurizer pressure is > [2000] psig with a
frequency of 31 days. The discussions in the Background section of the Bases for LCO 3.5.1 and the Surveillance
Requirements section of the Bases for SR 3.5.1.5 include the fact that the interlock will send an open signal to the
accumulator isolation valves when RCS pressure increases to above the permissive circuit setpoint. However, the
interlock setpoint is 2000 psig. Therefore, LCO 3.5.1 (through SR 3.5.1.5) requires the isolation valves to be open with
power removed before the interlock would be present. NUREG-0452 included a surveillance that required verification of
this feature, but it was deleted during the development of NUREG-1431 because of the TS requirement for the valves to
be open with power removed at pressures > [2000] psig. Westinghouse Nuclear Safety Advisory Letter NSAL-97-003,
Operating Bypass, was issued to advise licensees that some plants are required to open the accumulator isolation valves at
1000 psi and may also have an operating bypass statement (automatic unblock as discussed in IEEE-279) in the Technica
Specifications (TS) bases for these valves. This Bases statement can introduce an apparent inconsistency in the TS. Whii
the auto-open feature of the accumulator isolation valves exists as a design feature, it is not a requirement for operability
as defined in the TS. The TS require that the accumulator isolation valves be verified open and power removed from the
operators prior to reaching 2000 psig. Therefore, this feature is effectively eliminated by the requirements of the TS since
it does not come into effect until after RCS pressure is above 2000 psig. This change to the NUREG proposes to delete
the Bases discussion of this feature to preclude the potential for confusion that this feature is required for operability of th
accumulator isolation valves.
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CFTs
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) T - 31k
B 3.5.1 Core Flood Tanks (CFTs)

BASES

BACKGROUND The function of the ECCS CFTs is to supply water to the
reactor vessel during the blowdown phase of a loss of
coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to
provide Reactor Coolant System (RCS) makeup for a small
break LOCA. Two .CFTs are provided for these functions.

The blowdown phase of a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

In the refill phase of a LOCA, which follows immediately,
reactor coolant inventory has vacated the core through steam
flashing and ejection through the break. The core is
essentially in adiabatic heatup. The balance of inventory
is then available to help fill voids in the lower plenum and
reactor vessel downcomer so as to establish a recovery level
at the bottom of the core and ongoing reflood of the core
with the addition of safety injection water.

The CFTs are pressure vessels partially filled with borated
water and pressurized with nitrogen gas. The CFTs are
passive components, since no operator or control actions are
required for them to perform their function. Internal tank
pressure is sufficient to discharge the contents of the CFTs
to the RCS if RCS pressure decreases below the CFT pressure.
Each CFT is piped separately into the reactor vessel
downcomer. The CFT injection lines are also utilized by the
Low Pressure Injection (LPI) System. Each CFT is isolated
from the RCS by a motor operated isolation valve and two
check valves in series.

The motor operated isolation valves are normally open, with
power removed from the valve motor to prevent inadvertent
closure prior to or during an accident Additi(ona te

Vave ae n1rl-kefi9 with P4-esle to e"'h ure that the
< <enallym as RCS~ze'ur e is increasp above

(continued)
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C FTs

CFTs
B 3.5.1

BASES i? 3& ' ?en I

BACKGROUND
(continued)

CFT pres re and to pre ent inadverte closure ior to ani
acciden . The valves so receive a Engineeref Safety I
Featur Actuation Sys in (ESFAS) si nal to opel. These
featur s ensure that he valves me the requ& ement of the1
Insti ute of Electr al and Elect onic Engin rs (IEEE)
Stan ard 279-1971 f r "operating ypasses" d that the CFTs
will be available for injection ithout rel ance on operator
action.

The CFTs thus form a passive system for injection directly
into the reactor vessel. Except for the core flood line
break LOCA, a unique accident that also disables a portion
of the injection system, both tanks are assumed to operate
in the safety analyses for Design Basis Events. Because
injection is directly into the reactor vessel downcomer, and
because it is a passive system not subject to the single
active failure criterion, all fluid injection is credited
for core cooling.

The CFT gas/water volumes, gas pressure, and outlet pipe
size are selected to provide core cooling for a large break
LOCA prior to the injection of coolant by the LPI System.

APPLICABLE
SAFETY ANALYSES

The CFTs are taken credit for in both the large and small
break LOCA analyses at full power (Ref. 1). These Design
Basis Accident (DBA) analyses establish the acceptance
limits for the CFTs. Reference to the analyses for these
DBAs is used to assess changes in the CFTs as they relate tn
the acceptance limits. In performing the LOCA calculations,
conservative assumptions are made concerning the
availability of emergency injection flow. The assumption of
the loss of offsite power is required by regulations. In
the early stages of a LOCA with the loss of offsite power,
the CFTs provide the sole source of makeup water to the RCS.

This is because the LPI pumps and high pressure injection
(HPI) pumps cannot deliver flow until the emergency diesel
generators (EDGs) start, come to rated speed, and go through
their timed loading sequence.

The limiting large break LOCA is a double ended guillotine
cold leg break at the discharge of the reactor coolant pump.

(continued)
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CFTs

CFTs
B 3.5.1

BASES 37F '4 ,&V /

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.5.1.4

Surveillance once every 31 days is reasonable to verify that
the CFT boron concentration is within the required limits,
because the static design of the CFT limits the ways in
which the concentration can be changed. The Frequency is
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage. Sampling
within 6 hours after an 80 gallon volume increase will
identify whether inleakage from the RCS has caused a
reduction in boron concentration to below the required
limit. It is not necessary to verify boron concentration if
the added water inventory is from the borated water storage
tank (BWST), because the water contained in the BWST is
within CFT boron concentration requirements. This is
consistent with the recommendations of NUREG-1366 (Ref. 3).

SR 3.5.1.5

Verification every 31 days that power is removed from each
CFT isolation valve operator [when the RCS pressure is
2 [2000] psig ensures that an active failure could not
result in the undetected closure of a CFT motor operated
isolation valve coincident with a LOCA. If this closure
were to occur and the postulated LOCA is a rupture of the
redundant CFT inlet piping, CFT capability would be rendered
inoperable. The rupture would render the tank with the open
valve inoperable, and a closed valve on the other CFT would
likewise render it inoperable. This would cause a loss of
function for the CFTs. Since power is removed under
administrative control, the 31 day Frequency will provide
adequate assurance that the power is removed.

This SR is modified by a Note that allows power to be
supplied to the motor operated isolation valves when RCS
pressure is < [2000] psig, thus allowing operational
flexibility by avoiding unnecessary delays to manipulate the
breakers during plant startups or shutdowns. with,

ure is
ireventedJy the RCS pressure inter ck associated witb he
alves. hould closure of a valv ccuri in spite o he

interl~ck, the ESFAS signal provIded to the valves $~buld /
open closed valve in the even of a LOCAL.

(continued)
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Accumulators
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) T T F7 -314
B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown phase of a loss of
coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to
provide Reactor Coolant System (RCS) makeup for a small
break LOCA.

The blowdown phase of a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment-atmosphere.

In the refill phase of a LOCA, which immediately follows the
blowdown phase, reactor coolant inventory has vacated the
core through steam flashing and ejection out through the
break. The core is essentially in adiabatic heatup. The
balance of accumulator inventory is then available to help
fill voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bottom of the
core and ongoing reflood of the core with the addition of
safety injection (SI) water.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control actionsiare required in order for them to perform
their function. Internal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS,
if RCS pressure decreases below the accumulator pressure.

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor
operated isolation valve and two check valves in series.
ne motor op ated isclation vlwc dre interloced by -1I
with the pr ssurizer pressur measurement channA s to ensury
that the alves will autom ically open as RCipressure /
.increa s to above the pe issive circuit P741 setpoint/

(continued)
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Accumulators
B 3.5.1

7J7 5 ' f-J/6
BASES 7j'gji/

BACKGROUND
(continued)

s inte ock also prevents nadvertent closure the
ves ring normal operaton prior to an acci t. The
ves ill automatically pen, however, as a suit of an
si nal. These features ensure that the v yes meet the

rements of the In itute of Electrica and Electroni
neers (IEEE) Stan -rd 279-1971 (Ref. for "operating

iasses" and that e accumulators wil be available r
ection without Reliance on operator ction.

The accumulator size, water volume, and nitrogen cover
pressure are selected so that three of the four accumulators
are sufficient to partially cover the core before
significant clad melting or zirconium water reaction can
occur following a LOCA. The need to ensure that three
accumulators are adequate for this function is consistent
with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the
blowdown phase of the LOCA.

APPLICABLE
SAFETY ANALYSES

The accumulators are assumed OPERABLE in both large and
small break LOCA analyses at full power (Ref. . These are
the Design Basis Accidents (DBAs) that establish the
acceptance limits for the accumulators. Reference to the
analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA, with or without a loss
of offsite power, the accumulators provide the sole source
of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow
until the emergency diesel generators start, come to rated
speed, and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

The limiting large break LOCA is a double ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

(continued)
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Accumulators
B 3.5.1

BASES 73'TF- 3/14 R6V /

APPLICABLE
SAFETY ANALYSES

(continued)

As a conservative estimate, no credit is taken for ECCS pump
flow until an effective delay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively
set with an additional 2 seconds to account for SI signal
generation. During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a
large break LOCA.

The worst case small break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and
centrifugal charging pumps both play a part in terminating
the rise in clad temperature. As break size continues to
decrease, the role of the accumulators continues to decrease
until they are not required and the centrifugal charging
pumps become solely responsible for terminating the
temperature increase.

This LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46 (Ref.
will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 2200'F;

b. Maximum cladding oxidation is < 0.17-times the total
cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water
reaction is < 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase
of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

For both the large and small break LOCA analyses, a nominal
contained accumulator water volume is used. The contained

(continued)
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Accumulators

Accumulators
B 3.5.1

BASES Ti7 13 4 ) -

APPLICABLE
SAFETY ANALYSES

(continued)

water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once
discharged. For small breaks, an increase in water volume
is a peak clad temperature penalty. For large breaks, an
increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer
filling and subsequent spill through the break during the
core reflooding portion of the transient. The analysis
makes a conservative assumption with respect to ignoring or
taking credit for line water volume from the accumulator to
the check valve. The safety analysis assumes values of
[6468] gallons and [6879] gallons. To allow for instrument
inaccuracy, values of [6520] gallons and [6820] gallons are
specified.

The minimum boron concentration setpoint is used in the post
LOCA boron concentration calculation. The calculation is
performed to assure reactor subcriticality in a post LOCA
environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentration is used in determining the cold
leg to hot leg recirculation injection switchover time and
minimum sump pH.

The large and small break LOCA analyses are performed at the
minimum nitrogen cover pressure, since sensitivity analyses
have demonstrated that higher nitrogen cover pressure
results in a computed peak clad temperature benefit. The
maximum nitrogen cover pressure limit prevents accumulator
relief valve actuation, and ultimately preserves accumulator
integrity.

The effects on containment mass and energy releases from the
accumulators are accounted for in the appropriate analyses
(Refs. and

The ac ula satisfy Criterion 3 of the NRC Policy
Statement.

(continued)
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Accumul ators
B 3.5.1

BASES (continued) z 3a

LCO The LCO establishes the minimum conditions required to
ensure that the accumulators are available to accomplish
their core cooling safety function following a LOCA. Four
accumulators are required to ensure that 100% of the
contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumption that
the contents of one accumulator spill through the break. If
less than three accumulators are injected during the
blowdown phase of a LOCA, the ECCS acceptance criteria of
10 CFR 50.46 (Ref. could be violated.

For an accumulatog be considered OPERABLE, the isolation
valve must be fully open, power removed above [2000J psig,
and the limits established in the SRs for contained volume,
boron concentration, and nitrogen cover pressure must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure > 1000 psig,
the accumulator OPERABILITY requirements are based on full
power operation. Although cooling requirements decrease as
power decreases, the accumulators are still required to
provide core cooling as long as elevated RCS pressures and
temperatures exist.

This LCO is only applicable at pressures > 1000 psig. At
pressures < 1000 psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adequate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46 (Ref.
limit of 22000F.

In MODE 3, with RCS pressure < 1000 psig, and in MODES 4, 5,
and 6, the accumulator motor operated isolation valves are
closed to isolate the accumulators from the RCS. This allows
RCS cooldown and depressurization without discharging the
accumulators into the RCS or requiring depressurization of the
accumulators.

ACTIONS A.1

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within
72 hours. In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be

(continued)
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Accumulators
B 3.5.1

S FS 7Cr-J /-
BASES i~ Ii

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.5.1.4

The boron concentration should be verified to be within
required limits for each accumulator every 31 days since the
static design of the accumulators limits the ways in which the
concentration can be changed. The 31 day Frequency is
adequate to identify changes that could occur from mechanisms
such as stratification or inleakage. Sampling the affected
accumulator within 6 hours after a 1% volume increase will
identify whether inleakage has caused a reduction in boron
concentration to below the required limit. It is not
necessary to verify boron concentration if the added water
inventory is from the refueling water storage tank (RWST),
because the water contained in the RWST is within the
accumulator boron concentration requirements. This is
consistent with the recommendation of NUREG-1366 (Ref

SR 3.5.1.5

Verification every 31 days that power is removed from each
accumulator D valve operator when the pressurizer
pressure is (d9P isig ensures that an active failure could
not result kb7eidetected closure of an accumulator motor
operated isolation valve. If this were to occur, only two
accumulators would be available for injection given a single
failure coincident with a LOCA. Since power is removed under
administrative control, the 31 day Frequency will provide
adequate assurance that power is removed.

This SR allows power to be supplied to the motor operated
isolation valves when pressurizer pressure is < 2000 psig,
thus allowing operational flexibility by avoiding unnecessary
delays to ma reakers dunn lant startups or
.shutdows ,/Even with power supplied to the val-ve-s-, }--
ina verten closure is preven d by the RCS pressur interlock
associat with the valves.

Shoul closure of a valve ccur in spite of the nterlock, the
SI s nal provided to th valves would open a osed valve in
the/event of a LOCA. /

(continued)
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B 3.5.1

BASES (continued) T7 7f-- -/U

REFERENCES -. E-E Standad 279 HM.

1 'U FSAR, Chapter [6].

2. k;.. 10 CFR 50.46.

3 WS FSAR, Chapter [15].

M .\' NUREG-1366, February 1990.

En I
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SITs
B 3.5.1

BASES T75 - 3/f &gI./.

BACKGROUND
(continued)

Additionally, the isolation va ves re interlocked with the
pressurier pressure instrumentat n channels to ensure that
the va es will automatically op as RCS pressure increase
above IT pressure and to preve inadvertent closure prio
to accident. The valves al o receive a safety injecti n
ac ation signal (SIAS) to a n. These features ensure hat
t valves meet the require nts of the Institute of

ectrical and Electronic ngineers (IEEE) Standard -1971
(Ref. 1) for "operating passes" and that the SITs ill be
available for inlecti ithntO reliance on nppra actian

The SIT gas and water volumes, gas pressure, and outlet pipe
size are selected to allow three of the four SITs to
partially recover the core before significant clad melting
or zirconium water reaction can occur following a LOCA. The
need to ensure that three SITs are adequate for this
function is consistent with the LOCA assumption that the
entire contents of one SIT will be lost via the break during
the blowdown phase of a LOCA.

APPLICABLE
SAFETY ANALYSES

The SITs are taken credit for in both the large and small
break LOCA analyses at full power (Ref. 9). These are the
Design Basis Accidents (DBAs) that establish the acceptance
limits for the SITs. Reference to the analyses for these
DBAs is used to assess changes to the SITs as they relate to
the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of SI flow.
These assumptions include signal generation time, equipment
starting times, and delivery time due to system piping. In
the early stages of a LOCA with a loss of offsite power, the
SITs provide the sole source of makeup water to the RCS.
(The assumption of a loss of offsite power is required by
regulations.) This is because the LPSI pumps, HPSI pumps,
and charging pumps cannot deliver flow until the diesel
generators (DGs) start, come to rated speed, and go through
their timed loading sequence. In cold leg breaks, the
entire contents of one SIT are assumed to be lost through
the break during the blowdown and reflood phases.

The limiting large break LOCA is a double ended guillotine
cold leg break at the discharge of the reactor coolant pump.

(continued)
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SITs
B 3.5.1

BASES 77V57F34, Age/

APPLICABLE During this event, the SITs discharge to the RCS as soon as
SAFETY ANALYSES RCS pressure decreases to below SIT pressure. As a

(continued) conservative estimate, no credit is taken for SI pump flow
until the SITs are empty. This results in a minimum
effective delay of over 60 seconds, during which the SITs
must provide the core cooling function. The actual delay
time does not exceed 30 seconds. No operator action is
assumed during the blowdown stage of a large break LOCA.

The worst case small break LOCA also assumes a time delay
before pumped flow reaches the core. For the larger range
of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the SITs, with pumped flow then providing continued cooling.
As break size decreases, the SITs and HPSI pumps both play a
part in terminating the rise in clad temperature. As break
size continues to decrease, the role of the SITs continues
to decrease until they are not required, and the HPSI pumps
become solely responsible for terminating the temperature
increase.

This LCO helps to ensure that the following cetance
criteria, established by 10 CFR 50.46 (Ref. for the ECCS,
will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 22000F;

b. Maximum cladding oxidation is < 0.17 times the total
cladding thickness before oxidation;

c. Maximu7.. hydrogen generation from a zirconium water
reaction is < 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. The core is maintained in a coolable geometry.

Since the SITs discharge during the blowdown phase of a
LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

Since the SITs are passive components, single active
failures are not applicable to their operation. The SIT
isolation valves, however, are not single failure proof;

(continued)
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B 3.5.1

BASES 5 77-13/ ,V/ /

APPLICABLE
SAFETY ANALYSES

(continued)

therefore, whenever the valves are open, power is removed
from their operator _5 d the switch is key locked open.

These precautions ensure that the SITs are available during
an accident (Ref. . With power supplied to the valves, a
single active failure could result in a valve closure, which
would render one SIT unavailable for injection. If a second
SIT is lost through the break, only two SITs would reach the
core. Since the only active failure that could affect the
SITs would be the closure of a motor operated outlet valve,
the requirement to remove power from these eliminates this
failure mode.

The minimum volume requirement for the SITs ensures that
three SITs can provide adequate inventory to reflood the
core and downcomer following a LOCA. The downcomer then
remains flooded until the HPSI and LPSI systems start to
deliver flow.

The maximum volume limit is based on maintaining an adequate
gas volume to ensure proper injection and the ability of the
SITs to fully discharge, as well as limiting the maximum
amount of boron inventory in the SITs.

A minimum of 25% narrow range level, corresponding to
[1790] cubic feet of borated water, and a maximum of 75%
narrow range level, corresponding to [1927] cubic feet of
borated water, are used in the safety analyses as the volume
in the SITs. To allow for instrument inaccuracy, a [28]%
narrow range (corresponding to [1802] cubic feet) and a
[72]% narrow range (corresponding to [1914] cubic feet) are
specified. The analyses are based upon the cubic feet
requirements; the percentage figures are provided for
operator use because the level indicator provided in the
control room is marked in percentages, not in cubic feet.

The minimum nitrogen cover pressure requirement ensures that
the contained gas volume will generate discharge flow rates
during injection that are consistent with those assumed in
the safety analyses.

The maximum nitrogen cover pressure limit ensures that
excessive amounts of gas will not be injected into the RCS
after the SITs have emptied.

(continued)
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than three tanks are injected during the blowdown phase of a
LOCA, the ECCS acceptance criteria of 10 CFR 50.46 (Ref.Pe
could be violated.

For an SIT to be considered OPERABLE, the isolation valve
must be fully open, power removed above [2000] psig, and the
limits established in the SR for contained volume, boron
concentration, and nitrogen cover pressure must be met.

APPLICABILITY In MODES 1 and 2, and MODE 3 with RCS pressure > 700 psia,
the SIT OPERABILITY requirements are based on an assumption
of full power operation. Although cooling requirements
decrease as power decreases, the SITs are still required to
provide core cooling as long as elevated RCS pressures and
temperatures exist.

This LCO is only applicable at pressures 2 700 psia. Below
700 psia, the rate of RCS blowdown is such that the ECCS
pumps can provide adequate injection to ensure that peak
clad temperature remains below the 10 CFR 50.46 (Ref.Z)
limit of 22000F.

In MODE 3, at pressures < 700 psia, and in MODES 4, 5,
and 6, the SIT motor operated isolation valves are closed to
isolate the SITs from the RCS. This allows RCS cooldown and
depressurization without discharging the SITs into the RCS
or requiring depressurization of the SITs.

ACTIONS A.]

If the boron concentration of one SIT is not within limits,
it must be returned to within the limits within 72 hours.
In this condition, ability to maintain subcriticality or
minimum boron precipitation time may be reduced, but the
reduced concentration effects on core subcriticality during
reflood are minor. Boiling of the ECCS water in the core
during reflood concentrates the boron in the saturated
liquid that remains in the core. In addition, the volume of
the SIT is still available for injection. Since the boron
requirements are based on the average boron concentration of
the total volume of three SITs, the consequences are less
severe than they would be if an SIT were not available for

(continued)
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SURVEILLANCE SR 3.5.1.1
REQUIREMENTS

Verification every 12 hours that each SIT isolation valve is
fully open, as indicated in the control room, ensures that
SITs are available for injection and ensures timely
discovery if a valve should be partially closed. If an
isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor operated valve
should not change position with power removed, a closed
valve could result in not meeting accident analysis
assumptions. A 12 hour Frequency is considered reasonable
in view of other administrative controls that ensure the
unlikelihood of a mispositioned isolation valve.

SR 3.5.1.2 and SR 3.5.1.3

SIT borated water volume and nitrogen cover pressure should
be verified to be within specified limits every 12 hours in
order to ensure adequate injection during a LOCA. Due to
the static design of the SITs, a 12 hour Frequency usually
allows the operator sufficient time to identify changes
before the limits are reached. Operating experience has
shown this Frequency to be appropriate for early detection
and correction of off normal trends.

SR 3.5.1.4

Thirty-one days is reasonable for verification to determine
that each SIT's boron concentration is within the required
limits, because the static design of the SITs limits the
ways in which the concentration can be changed. The 31 day
Frequency is adequate to identify changes that could occur
from mechanisms such as stratification or inleakage.
Sampling the affected SIT within 6 hours after a 1% volume
increase will identify whether inleakage has caused a
reduction in boron concentration to below the required
limit. It is not necessary to verify boron concentration if
the added water is from the RWT, because the water contained
in the RWT is within the SIT boron concentration
requirements. This is consistent with the recommendations
of NUREG-1366 (Ref.

(continued)
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(continued)

SR 3.51.5

Verification every 31 days that power is removed from each
SIT isolation valve operator when the pressurizer pressure
is 2 2000 psia ensures that an active failure could not
result in the undetected closure of an SIT motor operated
isolation valve. If this were to occur, only two SITs would
be available for injection, given a single failure
coincident with a LOCA. Since installation and removal of
power to the SIT isolation valve operators is conducted
under administrative control, the 31 day Frequency was
chosen to provide additional assurance that power is
removed.

This SR allows power to be supplied to the motor operated
isolation valves when RCS pressure is < 2000 psia, thus
allowing operational flexibility by avoiding unnecessary
delays to manipulate the breakers during unit startups or
shutdowns.

closure is prevented the RCS pressure
nterloc ~associated with the v yes. Should closure
valve qcur in spite of the i erlock, the SI signa /

prov ed to the valves woul open a closed valve ir the
yeent ofana _
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