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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

LCO 3.5.1 Three ECCS accumulators shall be OPERABLE.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS pressure > 1000 psig.

Accumulators
3.5.1

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One accumulator A.l Restore boron 72 hours
inoperable due to concentration to
boron concentration within Timits.
not within limits.
B. One accumulator B.1 Restore accumulator to | 1 hour
inoperable for reasons OPERABLE status.
other than
Condition A.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
or B not met.
C.2 Reduce RCS pressure to | 12 hours
< 1000 psig.
D. Two or more D.1 Enter LCO 3.0.3. Immediately

accumulators
inoperable.

North Anna Units 1 and 2
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Accumulators

3.5.1
- SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.1.1 verify each accumulator isolation valve is 12 hours
fully open.
SR 3.5.1.2 Verify borated water volume in each 12 hours
accumulator is = 7580 gallons and
< 7756 gallons.
SR 3.5.1.3 Verify nitrogen cover pressure in each 12 hours
accumulator is = 599 psig and < 667 psig.
SR 3.5.1.4 verify boron concentration in each 31 days
accumulator is = 2200 ppm and < 2400 ppm. AND
----- NOTE------
Only required
to be performed
for affected
~— accumulators
Once within
6 hours after
each solution
volume increase
of = 50% of
indicated level
that is not the
result of
addition from
the refueling
water storage
tank
SR 3.5.1.5 Verify power is removed from each 31 days

accumulator isolation valve operator when
RCS pressure is = 2000 psig.

North Anna Units 1 and 2 3.5.1-2 Rev 0 (Draft 2), 09/05/00



3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS—Operating

LCO 3.5.2 Two ECCS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ECCS—-Operating
3.5.2

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more trains A.l Restore train(s) to 72 hours
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours
C. Less than 100% of the |C.1 Enter LCO 3.0.3. Immediately

ECCS flow equivalent
to a single OPERABLE
ECCS train available.

North Anna Units 1 and 2
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ECCS—Operating

3.5.2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.2.1 verify the following valves are in the 12 hours
1isted position with power to the valve
operator removed.
Unit 1
Number Position Function
1-SI-MOV-1890A Closed LHSI to Hot Leg
1-SI-MOV-1890B Closed LHSI to Hot Leg
1-SI-MOV-1836 Closed HHSI Pump to Cold
Leg
1-SI-MOV-1869A Closed HHSI Pump to Hot
Leg
1-SI-MOV-1869B Closed HHSI Pump to Hot
Leg
Unit 2
Number Position Function
2-SI-MOV-2890A Closed LHSI to Hot Leg
2-SI-MOV-2890B Closed LHSI to Hot Leg
2-SI-MOV-2836 Closed HHSI Pump to Cold
Leg
2-SI-MOV-2869A Closed HHSI Pump to Hot
Leg
2-SI-MOV-28698B Closed HHSI Pump to Hot
Leg
SR 3.5.2.2 verify each ECCS manual, power operated, 31 days
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.
SR 3.5.2.3 verify ECCS piping is sufficiently full of 92 days
water.
SR 3.5.2.4 Verify each ECCS pump's developed head at In accordance

the test flow point is greater than or
equal to the required developed head.

with the
Inservice
Testing Program

North Anna Units 1 and 2
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SURVEILLANCE REQUIREMENTS

ECCS—-Operating
3.5.2

SURVEILLANCE

FREQUENCY

SR 3.5.2.5

SR 3.5.2.6

Verify each ECCS automatic valve in the
flow path that is not locked, sealed, or
otherwise secured in position, actuates to
the correct position on an actual or
simulated actuation signal.

18 months

Verify each ECCS pump capable of starting
automatically starts automatically on an
actual or simulated actuation signal.

18 months

SR 3.5.2.7

Verify each ECCS throttle valve listed
below is secured in the correct position.

Unit 1 Valve Number Unit 2 Valve Number

1-SI-188 2-SI-89
1-S1-191 2-S1-97
1-S1-193 2-S1-103
1-S1-203 2-SI-116
1-SI-204 2-SI-111
1-SI1-205 2-SI-123

18 months

SR 3.5.2.8

Verify, by visual inspection, each ECCS

train containment sump suction inlet is not
restricted by debris and the suction inlet
trash racks and screens show no evidence of
structural distress or abnormal corrosion.

18 months

North Anna Units 1 and 2 3.5.2-3 Rev 0 (Draft 1), 06/05/00
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.3 ECCS—Shutdown

LCO 3.5.3 One ECCS train shall be OPERABLE.

APPLICABILITY: MODE 4.

ECCS-Shutdown
3.5.3

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Required ECCS train A.l Restore required ECCS 1 hour
inoperable. train to OPERABLE
status.
B. Required Action and B.1 Be in MODE 5. 24 hours
associated Completion
Time not met.
SURVETILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.5.3.1 The following SRs are applicable for all
equipment required to be OPERABLE:

SR 3.5.2.1 SR 3.5.2.7
SR 3.5.2.3 SR 3.5.2.8
SR 3.5.2.4

In accordance
with applicable
SRs
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 The RWST shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

RWST
3.5.4

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. RWST boron A.l Restore RWST to 8 hours
concentration not OPERABLE status.
within Timits.
OR
RWST borated water
temperature not within
Timits.
B. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
c.2 Be in MODE 5. 36 hours
North Anna Units 1 and 2 3.5.4-1 Rev 0 (Draft 1), 06/05/00



RWST

3.5.4
- SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.5.4.1 Verify RWST borated water temperature is 24 hours

> 40°F and < 50°F.
SR 3.5.4.2 verify RWST borated water volume is 7 days

> 466,200 gallons and < 487,000 gallons.
SR 3.5.4.3 verify RWST boron concentration is 7 days

> 2300 ppm and < 2400 ppm.

North Anna Units 1 and 2 3.5.4-2 Rev 0 (Draft 1), 06/05/00



Seal Injection Flow

3.5.5
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.5 Seal Injection Flow
LCO 3.5.5 Reactor coolant pump seal injection flow shall be < 30 gpm

with RCS pressure > 2215 psig and < 2255 psig and the seal
injection hand control valve full open.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Seal injection flow A.l Adjust manual seal 4 hours
not within Timit. injection throttle
valves to give a flow
within Timit with RCS
pressure > 2215 psig
and < 2255 psig and
the seal injection
hand control valve
full open.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours

North Anna Units 1 and 2 3.5.5-1 Rev 0 (Draft 1), 06/05/00



Seal Injection Flow
3.5.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.5.1  —-==-----smmmmmmeo-o- NOTE----==m=mmmm—mmm=mem
Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at > 2215 psig and < 2255 psig.

o o - = A - - = " T Gm e S eSS

Verify manual seal injection throttle 31 days
valves are adjusted to give a flow within
1imit with RCS pressure > 2215 psig and
< 2255 psig and the seal injection hand
control valve full open.

North Anna Units 1 and 2 3.5.5-2 Rev 0 (Draft 1), 06/05/00



3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.6 Boron Injection Tank (BIT)

LCO 3.5.6 The BIT shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

BIT

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. BIT inoperable. A.l Restore BIT to 1 hour
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.
B.2 Borate to an SDM 6 hours
within the 1imit
provided in the COLR.
AND
B.3 Restore BIT to 7 days
OPERABLE status.
C. Required Action and C.1 Be in MODE 4. 12 hours

associated Completion
Time of Condition B
not met.

North Anna Units 1 and 2 3.5.6-1 Rev 0 (Draft 1), 06/05/00



3.5.6
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.5.6.1 Verify BIT borated water temperature is 24 hours

> 115°F.
SR 3.5.6.2 Verify BIT borated water volume is 7 days

> 900 gallons.
SR 3.5.6.3 Verify BIT boron concentration is 7 days

> 12,950 ppm and < 15,750 ppm.
North Anna Units 1 and 2 3.5.6-2 Rev 0 (Draft 1), 06/05/00
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Accumulators
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

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 large break 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 actions are 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.

The accumulator size, water volume, and nitrogen cover
pressure are selected so that two of the three accumulators
are sufficient to partially cover the core before
significant clad melting or zirconium water reaction can
(continued)
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BASES

Accumulators
B 3.5.1

BACKGROUND
(continued)

occur following a large break LOCA. The need to ensure that
two accumulators are adequate for this function is
consistent with the large break LOCA assumption that the
entire contents of one accumulator will be lost via the RCS
pipe break during the blowdown phase of the large break LOCA.

APPLICABLE
SAFETY ANALYSES

The accumulators are assumed OPERABLE in both the large and
small break LOCA analyses at full power (Ref. 1). 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 large break LOCA, with or
without a loss of offsite power, the accumulators provide
the sole source of makeup water to the RCS. The assumption of
Joss 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 energize their respective buses. In
cold leg large 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.

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 Toaded
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 High

(continued)
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BASES

Accumulators
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

Head Safety Injection (HHSI) 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
HHSI 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. 2)
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 LBLOCA, 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. For small
breaks, the accumulator water volume only affects the mass
flow rate of water into the RCS since the tanks do not empty
for most break sizes analyzed. The assumed water volume has
an insignificant effect upon the peak clad temperature. 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
safety analysis supports operation with a contained water
volume of between 7580 gallons and 7756 gallons per
accumulator.

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

(continued)
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BASES

Accumulators
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

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 peak clad temperature
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
(Ref. 1). The large break LOCA containment analyses assume
that the accumulator nitrogen is discharged into the
containment, which affects transient subatmospheric
pressure.

The accumulators satisfy Criterion 3 of 10 CFR
50.36(c)(2)(ii).

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. Three
accumulators are required to ensure that 100% of the
contents of two of the accumulators will reach the core
during a large break LOCA. This is consistent with the
assumption that the contents of one accumulator spill
through the break. If less than two accumulators are
injected during the blowdown phase of a large break LOCA, the
ECCS acceptance criteria of 10 CFR 50.46 (Ref. 2) could be
violated.

For an accumulator to be considered OPERABLE, the isolation
valve must be fully open, power removed above 2000 psig, and
the 1imits established in the SRs for contained volume,
boron concentration, and nitrogen cover pressure must be
met.

North Anna Units 1 and 2 B 3.5.1-4 Rev 0 (Draft 1), 06/05/00



BASES

Accumulators
B 3.5.1

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. 2) limit of 2200°F.

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.l

If the boron concentration of one accumulator is not within
limits, it must be returned to within the Timits within

72 hours. In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be
reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large
break LOCA is sufficient to keep that portion of the core
subcritical. One accumulator below the minimum boron
concentration limit, however, will have no effect on
available ECCS water and an insignificant effect on core
subcriticality during reflood. Boiling of ECCS water in the
core during reflood concentrates boron in the saturated
liquid that remains in the core. In addition, the
accumulators do not discharge following a large main steam
line break. Thus, 72 hours is allowed to return the boron
concentration to within limits.

B.1

If one accumulator is inoperable for a reason other than
boron concentration, the accumulator must be returned to
OPERABLE status within 1 hour. In this Condition, the
required contents of two accumulators cannot be assumed to

(continued)

North Anna Units 1 and 2 B 3.5.1-5 Rev 0 (Draft 1), 06/05/00



BASES

Accumulators
B 3.5.1

ACTIONS

B.1 (continued)

reach the core during a large break LOCA. Due to the severity
of the consequences should a large break LOCA occur in these
conditions, the 1 hour Completion Time to open the vaive,
remove power to the valve, or restore the proper water volume
or nitrogen cover pressure ensures that prompt action will
be taken to return the inoperable accumulator to OPERABLE
status. The Completion Time minimizes the time the unit is
exposed to a LOCA under these conditions.

C.1 and C.2

If the accumulator cannot be returned to OPERABLE status
within the associated Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To achieve
this status, the unit must be brought to MODE 3 within

6 hours and RCS pressure reduced to < 1000 psig within

12 hours. The allowed Completion Times are reasonable, based
on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner
and without challenging unit systems.

D.1
If more than one accumulator is inoperable, the unit is in a

condition outside the accident analyses; therefore,
LCO 3.0.3 must be entered immediately.

SURVEILLANCE
REQUIREMENTS

SR _3.5.1.1

Each accumulator isolation valve should be verified to be
fully open every 12 hours. This verification ensures that
the accumulators are available for injection and ensures
timely discovery if a valve should be less than fully open.
If an isolation valve is not fully open, the rate of
injection to the RCS would be reduced. Although a motor
operated valve position should not change with power
removed, a closed valve could result in not meeting accident
analyses assumptions. This Frequency is considered
reasonable in view of other administrative controls that
ensure a mispositioned isolation valve is unlikely.

North Anna Units 1 and 2 B 3.5.1-6 Rev 0 (Draft 1), 06/05/00



Accumulators

B 3.5.1
BASES
SURVEILLANCE SR _3.5.1.2 and SR 3.5.1.3
REQUIREMENTS
(continued) Every 12 hours, borated water volume and nitrogen cover

pressure are verified for each accumulator. This Frequency
is sufficient to ensure adequate injection during a LOCA.
Because of the static design of the accumulator, a 12 hour
Frequency usually allows the operator to identify changes
before 1imits 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

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. Sampiing the
affected accumulator within 6 hours after a 50% increase of
indicated level will identify whether inleakage has caused a
reduction in boron concentration to below the required
1imit. 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.
{his is)consistent with the recommendation of NUREG-1366
Ref. 3).

Although the run of piping between the two accumulator
discharge check valves is credited in demonstrating
compliance with Technical Specification 3.5.1 minimum
accumulator volume requirement, the minimum boron
concentration requirement does not apply to this run of
piping. Applicable accident analyses have explicitly
considered in-leakage from the RCS, and the resulting
reduction in boron concentration in this run of piping,
which is not sampled.

SR_3.5.1.5

Verification every 31 days that power is removed from each
accumulator isolation valve operator when the RCS pressure
is = 2000 psig ensures that an active failure could not
result in the closure of an accumulator motor operated
jsolation valve. If this were to occur, only one accumulator
would be available for injection given a single failure

(continued)
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Accumulators
B 3.5.1

BASES

SURVEILLANCE SR 3.5.1.5 (continued)

REQUIREMENTS
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
jsolation valves when RCS pressure is < 2000 psig, thus
allowing operational flexibility by avoiding unnecessary
delays to manipulate the breakers during unit startups or
shutdowns.

REFERENCES 1. UFSAR, Chapter 6 and Chapter 15.
2. 10 CFR 50.46.
3. NUREG-1366, February 1990.
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ECCS—Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS—Operating

BASES

BACKGROUND

The function of the ECCS is to provide core cooling and
negative reactivity to ensure that the reactor core is
protected after any of the following accidents:

a. Loss of coolant accident (LOCA), coolant leakage greater
than the capability of the normal charging system;

b. Rupture of a control rod drive mechanism-control rod
assembly ejection accident;

c. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater; and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily
for the MSLB where primary cooldown could add enough
positive reactivity to achieve criticality and return to
significant power.

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. In the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water is
removed from the RWST to ensure that enough boron has been
added to maintain the reactor subcritical and the
containment sumps have enough water to supply the required
net positive suction head to the ECCS pumps, suction is
switched to the containment sump for cold leg recirculation.
After approximately 10 hours, the ECCS flow is shifted to
the hot leg recirculation phase to provide a backflush,
which would reduce the boiling in the top of the core and any
resulting boron precipitation.

The ECCS consists of two separate subsystems: High Head

Safety Injection (HHSI) and Low Head. Safety Injection

(LHSI). Each subsystem consists of two redundant, 100%
capacity trains. The ECCS accumulators and the RWST are also
part of the ECCS, but are not considered part of an ECCS flow
path as described by this LCO.

(continued)
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BASES

ECCS-Operating
B 3.5.2

BACKGROUND
(continued)

The ECCS flow paths consist of piping, valves, and pumps such
that water from the RWST can be injected into the RCS
following the accidents described in this LCO. The major
components of each subsystem are the HHSI pumps and the LHSI
pumps. Each of the two subsystems consists of two 100%
capacity trains that are interconnected and redundant such
that either train is capable of supplying 100% of the flow
required to mitigate the accident consequences. This
jnterconnecting and redundant subsystem design provides the
operators with the ability to utilize components from
opposite trains to achieve the required 100% flow to the
core.

During the injection phase of LOCA recovery, a suction
header supplies water from the RWST to the ECCS pumps. Water
from the supply header enters the LHSI pumps through
parallel, normally open, motor operated valves. Water to the
HHSI pumps is supplied via parallel motor operated valves to
ensure that at least one valve opens on receipt of a safety
injection actuation signal. The supply header then branches
to the three HHSI pumps through normally open, motor
operated valves. The discharge from the HHSI pumps combines
prior to entering the boron injection tank (BIT) and then
divides again into three supply lines, each of which feeds
the injection line to one RCS cold leg. The discharge from
the LHSI pumps combine and then divide into three supply
lines, each of which feeds the injection line to one RCS cold
leg. Control valves in the HHSI lines are set to balance the
flow to the RCS. This balance ensures sufficient flow to the
core to meet the analysis assumptions following a LOCA in one
of the RCS cold legs and preclude pump runout.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the LHSI pumps, the HHSI pumps supply
water until the RCS pressure decreases below the LHSI pump
shutoff head. During this period, the steam generators are
used to provide part of the core cooling function.

During the recirculation phase of LOCA recovery, LHSI pump
suction is transferred to the containment sump. The LHSI
pumps then supply the HHSI pumps. Initially, recirculation
is through the same paths as the injection phase.
Subsequently, recirculation alternates injection between the
hot and cold legs.

(continued)
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BACKGROUND
(continued)

The HHSI subsystem of the ECCS also functions to supply
borated water to the reactor core following increased heat
removal events, such as an MSLB. The limiting design
conditions occur when the negative moderator temperature
coefficient is highly negative, such as at the end of each
cycle.

HHSI pumps A and B are capable of being automatically started
and are powered from separate emergency buses. HHSI pump C
can only be manually started, but can be powered from either
of the emergency buses that HHSI pumps A and B are powered
from. An interlock prevents HHSI pump C from being powered
from both emergency buses simultaneously. For HHSI pump C to
be OPERABLE, it must be running since it does not start
automatically. In the event of a Safety Injection signal
coincident with a loss of offsite power, interlocks prevent
automatic operation of two HHSI pumps on the same emergency
bus to prevent overloading the emergency diesel generators.
HHSI pump C is normally either running, or available but not
running. HHSI pump C is normally running if either HHSI
pump A or B is inoperable or both are otherwise preferred to
not be in operation. HHSI pump C is normally available but
not running when either HHSI pump A or B is running.

The ECCS subsystems are actuated upon receipt of an SI
signal. The actuation of safeguard loads is accomplished in
a programmed time sequence. If offsite power is available,
the safeguard loads start immediately in the programmed
sequence. If offsite power is not available, the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency diesel generators (EDGs).
Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting and
pump starting determines the time required before pumped
flow is available to the core following a LOCA.

The active ECCS components, along with the passive
accumulators and the RWST covered in LCO 3.5.1,
"Accumulators,” and LCO 3.5.4, "Refueling Water Storage Tank
(RWST)," provide the cooling water necessary to meet
Reference 1.
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APPLICABLE
SAFETY ANALYSES

The LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 2),
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;

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

d. Core is maintained in a coolable geometry; and
e. Adequate long term core cooling capability is maintained.

The LCO also limits the magnitude of post trip return to
power following an MSLB event and ensures that containment
temperature 1imits are met.

Each ECCS subsystem is taken credit for in a large break LOCA
event at full power (Refs. 3 and 4). This event establishes
the maximum flow requirement for the ECCS pumps. The HHSI
pumps are credited in a small break LOCA event. This event
relies upon the flow and discharge head of the HHSI pumps.
The SGTR and MSLB events also credit the HHSI pumps. The
OPERABILITY requirements for the ECCS are based on the
following LOCA analysis assumptions:

a. A large break LOCA event, with lToss of offsite power and a
single failure disabling one LHSI pump (both EDG trains
are assumed to operate due to requirements for modeling
full active containment heat removal system operation);
and

b. A small break LOCA event, with a Toss of offsite power and
a single failure disabling one Emergency Diesel
Generator.

During the blowdown stage of a large break LOCA, the RCS
depressurizes as primary coolant is ejected through the
break into the containment. The nuclear reaction is
terminated either by moderator voiding during large breaks

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

or control rod insertion for small breaks. Following
depressurization, emergency cooling water is injected into
the cold legs, flows into the downcomer, fills the lower
plenum, and refloods the core.

The effects on containment mass and energy releases are
accounted for in appropriate analysis (Ref. 3). The LCO
ensures that an ECCS train will deliver sufficient water to
match boiloff rates soon enough to minimize the consequences
of the core being uncovered following a large LOCA. It also
ensures that the HHSI pumps will deliver sufficient water
and boron during a small LOCA to maintain core
subcriticality. For smaller LOCAs, the HHSI pump delivers
sufficient fluid to maintain RCS inventory. For a small
break LOCA, the steam generators continue to serve as the
heat sink, providing part of the required core cooling.

The ECCS trains satisfy Criterion 3 of 10 CFR
50.36(c) (2) (ii).

LCO

In MODES 1, 2, and 3, two independent {and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally, individual components within the ECCS trains
may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2, and 3, an ECCS train consists of an HHSI
subsystem and a LHSI subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the RWST upon an SI
signal and automatically transferring suction to the
containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the RWST
to the RCS via the ECCS pumps and their respective supply
headers to each of the three cold leg injection nozzles. In
the long term, this flow path may be switched to take its
supply from the containment sump and to supply its flow to
the RCS hot and cold legs.

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.
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APPLICABILITY

In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for
the limiting Design Basis Accident, a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements
in the lower MODES. MODE 2 and MODE 3 requirements are
bounded by the MODE 1 analysis.

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint has already been manually
bypassed by operator control, and system functional
requirements are relaxed as described in LCO 3.5.3,
"ECCS-Shutdown."”

In MODES 5 and 6, unit conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled." MODE 6
core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation—Low Water Level."

ACTIONS

A.l

With one or more trains inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS train
available, the inoperable components must be returned to
OPERABLE status within 72 hours. The 72 hour Completion Time
is based on an NRC reliability evaluation (Ref. 5) and is a
reasonable time for repair of many ECCS components.

An ECCS train is inoperable if it is not capable of
delivering design flow to the RCS. Individual components are
inoperable if they are not capable of performing their
design function or supporting systems are not available.

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one active
component in a train does not render the ECCS incapable of
performing its function. Neither does the inoperability of
two different components, each in a different train,
necessarily result in a lToss of function for the ECCS (e.g.,
an inoperable HHSI pump in one train, and an inoperable LHSI

(continued)
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ACTIONS

A.1 (continued)

pump in the other). This allows increased flexibility in
unit operations under circumstances when components in
opposite trains are inoperable.

An event accompanied by a loss of offsite power and the
failure of an EDG can disable one ECCS train until power is
restored. A reliability analysis (Ref. 5) has shown that the
impact of having one full ECCS train inoperable is
sufficiently small to justify continued operation for

72 hours.

B.1 and B.2

If the inoperable trains cannot be returned to OPERABLE
status within the associated Completion Time, the unit must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to MODE 3
within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

C.1

Condition A is applicable with one or more trains
inoperable. The allowed Completion Time is based on the
assumption that at least 100% of the ECCS flow equivalent to
a single OPERABLE ECCS train is available. With less than
100% of the ECCS flow equivalent to a single OPERABLE ECCS
train available, the facility is in a condition outside of
the accident analyses. Therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE
REQUIREMENTS

SR _3.5.2.1

Verification of proper valve position ensures that the flow
path from the ECCS pumps to the RCS is maintained.
Misalignment of these valves could render both ECCS trains
inoperable. Securing these valves in position by removal of
power or by key locking the control in the correct position
ensures that they cannot change position as a result of an
active failure or be inadvertently misaligned. These valves
are of the type that can disable the function of both ECCS

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.5.2.1 (continued)

trains and invalidate the accident analyses. A 12 hour
Frequency is considered reasonable in view of other
administrative controls that will ensure a mispositioned
valve is unlikely.

SR _3.5.2.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are locked,
sealed, or otherwise secured in position, since these were
verified to be in the correct position prior to locking,
sealing, or securing. A valve that receives an actuation
signal is allowed to be in a nonaccident position provided
the valve will automatically reposition within the proper
stroke time. This Surveillance does not require any testing
or valve manipulation. Rather, it involves verification that
those valves capable of being mispositioned are in the
correct position. The 31 day Frequency is appropriate
because the valves are operated under administrative
control, and an improper valve position would only affect a
single train. This Frequency has been shown to be acceptable
through operating experience.

SR_3.5.2.3

With the exception of the operating charging pump, the ECCS
pumps are normally in a standby nonoperating mode. As such,
some flow path piping has the potential to develop pockets of
entrained gases. Plant operating experience and analysis has
shown that after proper system filling (following
maintenance or refueling outages), some entrained
noncondensable gases remain. These gases will form small
voids, which remain stable in the system in both normal and
transient operation. Mechanisms postulated to increase the
void size are gradual in nature, and the system is operated
in accordance with procedures to preclude growth in these
voids.

To provide additional .assurances that the system will
function, a verification is performed every 92 days that the
system is sufficiently full of water. The system is
sufficiently full of water when the voids and pockets of
entrained gases in the ECCS piping are small enough in size

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.5.2.3 (continued)

and number so as to not interfere with the proper operation
of the ECCS. Verification that the ECCS piping is
sufficiently full of water can be performed by venting the
necessary high point ECCS vents outside containment, using
NDE, or using other Engineering-justified means. Maintaining
the piping from the ECCS pumps to the RCS sufficiently full
of water ensures that the system will perform properly,
injecting its full capacity into the RCS upon demand. This
will also prevent water hammer, pump cavitation, and pumping
of excess noncondensable gas (e.g., air, nitrogen, or
hydrogen) into the reactor vessel following an SI signal or
during shutdown cooling. The 92 day frequency takes into
consideration the gradual nature of the postulated void
generation mechanism.

SR_3.5.2.4

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by Section XI of
the ASME Code. This type of testing may be accomplished by
measuring the pump developed head at only one point of the
pump characteristic curve. This verifies both that the
measured performance is within an acceptabie tolerance of
the original pump baseline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the safety analysis. SRs are
specified in the Inservice Testing Program, which
encompasses Section XI of the ASME Code. Section XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

SR_3.5.2.5 and SR 3.5.2.6

These Surveillances demonstrate that each automatic ECCS
valve actuates to the required position on an actual or
simulated SI signal and that each ECCS pump capable of
starting automatically starts on receipt of an actual or
simulated SI signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the
required position under administrative controls. The

18 month Frequency is based on the need to perform these
Surveillances under the conditions that apply during a unit
outage and the potential for unplanned unit transients if
the Surveillances were performed with the reactor at power.

(continued)

North Anna Units 1 and 2 B 3.5.2-9 Rev 0 (Draft 3), 09/18/00



BASES

ECCS-Operating
B 3.5.2

SURVETLLANCE
REQUIREMENTS

SR 3.5.2.5 and SR 3.5.2.6 (continued)

The 18 month Frequency is also acceptable based on
consideration of the design reliability (and confirming
operating experience) of the equipment. The actuation Togic
is tested as part of ESF Actuation System testing, and
equipment performance is monitored as part of the Inservice
Testing Program.

SR _3.5.2.7

Proper throttle valve position is necessary for proper ECCS
performance and to prevent pump runout and subsequent
component damage. The Surveillance verifies each lTisted ECCS
throttle valve is secured in the correct position. The

18 month Frequency is based on the same reasons as those
stated in SR 3.5.2.5 and SR 3.5.2.6.

SR 3.5.2.8

Periodic inspections of the containment sump suction inlet
ensure that it is unrestricted and stays in proper operating
condition. The 18 month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a unit outage and on the need to have access to the
location. This Frequency has been found to be sufficient to
detect abnormal degradation and is confirmed by operating
experience.

REFERENCES

1. UFSAR, Section 3.1.31.

2. 10 CFR 50.46.

3. UFSAR, Section 15.4.1.

4, UFSAR, Section 6.2 and Chapter 15.

5. NRC Memorandum to V. Stello, Jr., from R.L. Baer,

"Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS-Shutdown

BASES

BACKGROUND

The Background section for Bases 3.5.2, "ECCS-Operating,"” is
applicable to these Bases, with the following modifications.

In MODE 4, the required ECCS train consists of two separate
subsystems: High Head Safety Injection (HHSI) and Low Head
Safety Injection (LHSI).

The ECCS flow paths consist of piping, valves and pumps such
that water from the refueling water storage tank (RWST) can
be injected into the Reactor Coolant System (RCS) following
the accidents described in Bases 3.5.2.

APPLICABLE
SAFETY ANALYSES

The Applicable Safety Analyses section of Bases 3.5.2 also
applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that certain
automatic safety injection (SI) actuation is not available.
In this MODE, sufficient time exists for manual actuation of
the required ECCS to mitigate the consequences of a DBA. The
safety analysis assumes that flow from one HHSI pump is
manually initiated 10 minutes after the DBA.

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation.

The ECCS trains satisfy Criterion 3 of 10 CFR
50.36(c) (2) (ii).

LCO

In MODE 4, one of the two independent (and redundant) ECCS
trains is required to be OPERABLE to ensure that sufficient
ECCS flow is available to the core following a DBA.

In MODE 4, an ECCS train consists of an HHSI subsystem and an
LHSI subsystem. Each train includes the piping, instruments,
and controls to ensure an OPERABLE flow path capable of

(continued)
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LCO
(continued)

taking suction from the RWST and transferring suction to the
containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the RWST
to the RCS via the ECCS pumps and their respective supply
headers to each of the three cold leg injection nozzles. In
the long term, this flow path may be switched to take its
supply from the containment sump and to deliver its flow to
the RCS hot or cold legs.

APPLICABILITY

In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

In MODE 4 with RCS temperature below 350°F, one OPERABLE ECCS
train is acceptable without single failure consideration, on
the basis of the stable reactivity of the reactor and the
limited core cooling requirements.

In MODES 5 and 6, unit conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled." MODE 6
core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level,” and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation—Low Water Level."

ACTIONS

A.l

With no ECCS train OPERABLE, due to the inoperability of the
ECCS flow path, the unit is not prepared to respond to Design
Basis Events requiring SI. The 1 hour Completion Time to
restore at least one ECCS train to OPERABLE status ensures
that prompt action is taken to provide the required cooling
capacity or to initiate actions to place the unit in MODE 5,
where an ECCS train is not required.

B.1

When the Required Actions of Condition A cannot be completed
within the required Completion Time, the unit should be
placed in MODE 5. Twenty-four hours is a reasonable time,
based on operating experience, to reach MODE 5 in an orderly
manner and without challenging unit systems or operators.
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B 3.5.3
BASES
SURVEILLANCE SR _3.5.3.1
REQUIREMENTS
The applicable Surveillance descriptions from Bases 3.5.2
apply.
REFERENCES The applicable references from Bases 3.5.2 apply.
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B 3.5.4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refueling Water Storage Tank (RWST)

BASES

BACKGROUND

The RWST supplies borated water to the Chemical and Volume
Control System (CVCS) during abnormal operating conditions,
to the refueling pool during refueling, and to the ECCS and
the Quench Spray System during accident conditions.

The RWST supplies water to the ECCS pumps through a common
supply header. Water from the supply header enters the low
head safety injection (LHSI) pumps through parallel,
normally open, motor operated valves. Water to the High Head
Safety Injection (HHSI) pumps is supplied via parallel motor
operated valves to ensure that at least one opens on receipt
of a safety injection actuation signal. The supply header
then branches to the three HHSI pumps. The RWST supplies
water to the Quench Spray pumps via separate, redundant
lines. A motor operated isolation valve is provided in each
header to isolate the RWST from the ECCS once the system has
been transferred to the recirculation mode. The
recirculation mode is entered when pump suction is
transferred to the containment sump either manually or
automatically following receipt of the RWST-Low Low Tevel
signal. Use of a single RWST to supply both trains of the
ECCS and Quench Spray System is acceptable since the RWST is
a passive component used for a short period of time foliowing
an accident, and passive failures are not required to be
assumed to occur during the time the RWST is needed following
Design Basis Events.

The switchover from normal operation to the injection phase
of ECCS operation requires changing HHSI pump suction from

the CVCS volume control tank (VCT) to the RWST through the

use of isolation valves.

During normal operation, the LHSI pumps are aligned to take
suction from the RWST.

The ECCS pumps are provided with recirculation lines that
ensure each pump can maintain minimum flow requirements when
operating at -or near shutoff head conditions.

(continued)
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BACKGROUND
(continued)

When the suction for the ECCS pumps is transferred to the
containment sump, the recirculation lines are isolated to
prevent a release of the containment sump contents to the
RWST, which could result in a release of contaminants to the
atmosphere and the eventual loss of suction head for the ECCS
pumps.

This LCO ensures that:

a. The RWST contains sufficient borated water to support the
ECCS during the injection phase and Quench Spray System;

b. Sufficient water volume exists in the containment sump to
support continued operation of the ECCS and Recirculation
Spray System pumps following transfer to the
recirculation mode of cooling; and

c. The reactor remains subcritical following a loss of
coolant accident (LOCA).

Insufficient water volume in the RWST could result in
insufficient cooling capacity when the transfer to the
recirculation mode occurs. Improper boron concentrations
could result in a reduction of SDM or excessive boric acid
precipitation in the core following the LOCA, as well as
excessive caustic stress corrosion of mechanical components
and systems inside the containment.

APPLICABLE
SAFETY ANALYSES

During accident conditions, the RWST provides a source of
borated water to the ECCS and Quench Spray System pumps. As
such, it provides containment cooling and depressurization,
core cooling, and replacement inventory to the RCS and is a
source of negative reactivity for reactor shutdown (Ref. 1).
The design basis transients and applicable safety analyses
concerning each of these systems are discussed in the
Applicable Safety Analyses section of B 3.5.2,
"ECCS-Operating"; B 3.5.3, "ECCS-Shutdown"; and B 3.6.6,
*Quench Spray System." These analyses are used to assess
changes to the RWST in order to evaluate their effects in
relation to the acceptance limits in the analyses.

The RWST must also meet volume, boron concentration, and
temperature requirements for certain non-LOCA events. The
volume is not an explicit assumption in non-LOCA events
since the required volume is a small fraction of the

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

available volume. The deliverable volume Timit is assumed by
the Large Break LOCA containment analyses. For the RWST, the
deliverable volume is different from the total volume
contained. Because of the design of the tank, more water can
be contained than can be delivered. The upper RWST volume
1imit is assumed for pH control after a LBLOCA. The minimum
boron concentration is an explicit assumption in the main
steam line break (MSLB) analysis to ensure the required
shutdown capability. The importance of its value is small
because of the boron injection tank (BIT) with a high boron
concentration. The maximum boron concentration is an
explicit assumption in the inadvertent ECCS actuation
analysis, although it is typically a nonlimiting event and
the results are very insensitive to boron concentrations.
The maximum RWST temperature ensures that the amount of
containment cooling provided from the RWST during
containment pressurization events is consistent with safety
analysis assumptions. The minimum RWST temperature is an
assumption in the inadvertent Quench Spray actuation
analyses.

For a large break LOCA analysis, the minimum water volume
1imit of 466,200 gallons and the lower boron concentration
1imit of 2300 ppm are used to compute the post LOCA sump
boron concentration necessary to assure subcriticality. The
large break LOCA is the limiting case since the safety
analysis assumes that all control rods are out of the core.

The upper limit on boron concentration of 2400 ppm is used to
determine the maximum allowable time to switch to hot leg
recirculation following a LOCA. The purpose of switching
from cold leg to hot leg injection is to avoid boron
precipitation in the core following the accident.

In the ECCS analysis, the quench spray temperature is
bounded by the RWST lower temperature 1imit of 40°F. If the
lTower temperature limit is violated, the quench spray
further reduces containment pressure, which decreases the
rate at which steam can be vented out the break and increases
peak clad temperature. The upper temperature 1imit of 50°F is
bounded by the values used in the small break LOCA analysis
and containment OPERABILITY analysis. Exceeding this
temperature will result in a higher peak clad temperature,
because there is less heat transfer from the core to the
injected water for the small break LOCA and higher
containment pressures due to reduced quench spray cooling
capacity. For the containment response following an MSLB,

(continued)
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APPLICABLE the Tower 1imit on boron concentration and the upper limit on
SAFETY ANALYSES  RWST water temperature are used to maximize the total energy
(continued) release to containment.

The RWST satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The RWST ensures that an adequate supply of borated water is
available to cool and depressurize the containment in the
event of a Design Basis Accident (DBA), to cool and cover the
core in the event of a LOCA, to maintain the reactor
subcritical following a DBA, and to ensure adequate level in
the containment sump to support ECCS and Recirculation Spray
System pump operation in the recirculation mode.

To be considered OPERABLE, the RWST must meet the water
volume, boron concentration, and temperature limits
established in the SRs.

APPLICABILITY In MODES 1, 2, 3, and 4, RWST OPERABILITY requirements are
dictated by ECCS and Quench Spray System OPERABILITY
requirements. Since both the ECCS and the Quench Spray
System must be OPERABLE in MODES 1, 2, 3, and 4, the RWST
must also be OPERABLE to support their operation. Core
cooling requirements in MODE 5 are addressed by LCO 3.4.7,
"RCS Loops—MODE 5, Loops Filled," and LCO 3.4.8, "RCS
Loops-MODE 5, Loops Not Filled." MODE 6 core cooling
requirements are addressed by LCO 3.9.5, "Residual Heat
Removal (RHR) and Coolant Circulation-High Water Level," and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level."

ACTIONS A.l
With RWST boron concentration or borated water temperature
not within limits, they must be returned to within limits
within 8 hours. Under these conditions neither the ECCS nor
the Quench Spray System can perform its design function.
Therefore, prompt action must be taken to restore the tank to
OPERABLE condition. The 8 hour limit to restore the RWST
temperature or boron concentration to within limits was
developed considering the time required to change either the
boron concentration or temperature and the fact that the
contents of the tank are still available for injection.
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BASES

RWST
B 3.5.4

ACTIONS
(continued)

B.1

With the RWST inoperable for reasons other than Condition A
(e.g., water volume), it must be restored to OPERABLE status
within 1 hour.

In this Condition, neither the ECCS nor the Quench Spray
System can perform its design function. Therefore, prompt
action must be taken to restore the tank to OPERABLE status
or to place the unit in a MODE in which the RWST is not
required. The short time 1imit of 1 hour to restore the RWST
to OPERABLE status is based on this condition simultaneously
affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the unit must be brought to a
MODE in which the LCO does not apply. To achieve this status,
the unit must be brought to at least MODE 3 within 6 hours
and to MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR_3.5.4.1

The RWST borated water temperature should be verified every
24 hours to be within the limits assumed in the accident
analyses band. This Frequency is sufficient to identify a
temperature change that would approach either Timit and has
been shown to be acceptable through operating experience.

SR 3.5.4.2

The RWST water volume should be verified every 7 days to be
above the required minimum level in order to ensure that a
sufficient initial supply is available for injection and to
support continued ECCS and Recirculation Spray System pump
operation on recirculation. Since the RWST volume is
normally stable and is protected by an alarm, a 7 day
Frequency is appropriate and has been shown to be acceptable
through operating experience.
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BASES

RWST
B 3.5.4

SURVEILLANCE
REQUIREMENTS

(continued)

SR _3.5.4.3

The boron concentration of the RWST should be verified every
7 days to be within the required 1imits. This SR ensures that
the reactor will remain subcritical following a LOCA.
Further, it assures that the resulting sump pH will be
maintained in an acceptable range so that boron
precipitation in the core will not occur and the effect of
chloride and caustic stress corrosion on mechanical systems
and components will be minimized. Since the RWST volume is
normally stable, a 7 day sampling Freguency to verify boron
concentration is appropriate and has been shown to be
acceptable through operating experience.

REFERENCES

1. UFSAR, Chapter 6 and Chapter 15.
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Seal Injection Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 Seal Injection Flow

BASES

BACKGROUND

The function of the seal injection throttle valves during an
accident is similar to the function of the ECCS throttle
valves in that each restricts flow from the High Head Safety
%njegtion (HHSI) pump header to the Reactor Coolant System
RCS).

The restriction on reactor coolant pump (RCP) seal injection
flow 1imits the amount of ECCS flow that would be diverted
from the injection path following an accident and precludes
HHSI pump runout due to excessive seal injection flow. This
limit is based on safety analysis assumptions that are
required because RCP seal injection flow is not isolated
during safety injection (SI).

APPLICABLE
SAFETY ANALYSES

A1l ECCS subsystems are assumed to be OPERABLE in the large
break loss of coolant accident (LOCA) at full power

(Ref. 1). The LOCA analysis establishes the minimum flow for
the HHSI pumps. The HHSI pumps are also credited in the small
break LOCA analysis. This analysis establishes the flow and
discharge head requirements at the design point for the HHSI
pumps. The steam generator tube rupture and main steam line
break event analyses also credit the HHSI pumps, but are not
limiting in their design. Reference to these analyses is
made in assessing changes to the Seal Injection System for
evaluation of their effects in relation to the acceptance
limits in these analyses.

This LCO ensures that seal injection flow of < 30 gpm, with
RCS pressure = 2215 psig and < 2255 psig and seal injection
(air operated) hand control valve full open, will be limited
in such a manner that the ECCS trains will be capable of
delivering sufficient water to provide adequate core cooling
following a large LOCA, and protect against HHSI pump
runout. The analysis conservatively neglects the
contribution from seal injection to the RCS. This
conservatism bounds the minor effect of instrument

uncertainty, so instrument uncertainties have not been

included in the derivation of the flow (30 gpm) and RCS
pressure (= 2215 psig and < 2255 psig) setpoints. The flow
1imit also ensures that the HHSI pumps will deliver

(continued)
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BASES

Seal Injection Flow
B 3.5.5

APPLICABLE
SAFETY ANALYSES
(continued)

sufficient water for a small LOCA and sufficient boron to
maintain the core subcritical. For smaller LOCAs, the HHSI
pumps alone deliver sufficient fluid to overcome the Toss
and maintain RCS inventory.

Seal injection flow satisfies Criterion 2 of 10 CFR
50.36(c)(2) (ii).

LCO

The intent of the LCO limit on seal injection flow is to make
sure that flow through the RCP seal water injection line is
Jow enough to ensure that sufficient HHSI pump injection
flow is directed to the RCS via the injection points and to
prevent pump runout.

The LCO is not strictly a flow 1imit, but rather a flow Timit
based on a flow line resistance. In order to establish the
proper flow line resistance, a pressure and flow must be
known. The flow line resistance is determined by assuming
that the RCS pressure is at normal operating pressure as
specified in this LCO. The HHSI pump discharge header
pressure remains essentially constant through all the
applicable MODES of this LCO. A reduction in RCS pressure
would result in more flow being diverted to the RCP seal
injection line than at normal operating pressure. The valve
settings established at the prescribed RCS pressure result
in a conservative valve position should RCS pressure
decrease. The additional modifier of this LCO, the seal
injection (air operated) hand control valve being full open,
is required since the valve is designed to fail open for the
accident condition. With the discharge pressure and control
valve position as specified by the LCO, a flow path
resistance 1imit is established. It is this resistance limit
that is used in the accident analyses.

The 1imit on seal injection flow, combined with the RCS
pressure limit and an open wide condition of the seal
injection hand control valve, must be met to render the ECCS
OPERABLE. If these conditions are not met, the ECCS flow to
the core could be less than that assumed in the accident
analyses.

APPLICABILITY

In MODES 1, 2, and 3, the seal injection flow limit is
dictated by ECCS flow requirements, which are specified for
MODES 1, 2, 3, and 4. The seal injection flow limit is not
applicable for MODE 4 and lower, however, because high seal

(continued)
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BASES

Seal Injection Flow
B 3.5.5

APPLICABILITY
(continued)

injection flow is less critical as a result of the lower
initial RCS pressure and decay heat removal requirements in
these MODES. Therefore, RCP seal injection flow must be
limited in MODES 1, 2, and 3 to ensure adequate ECCS
performance.

ACTIONS

A.l

With the seal injection flow exceeding its limit, the amount
of charging flow available to the RCS may be reduced or,
following a LOCA, pump runout could occur. Under this
Condition, action must be taken to restore the flow to below
its 1imit. The operator has 4 hours from the time the flow is
known to be above the 1imit to correctly position the manual
valves and thus be in compliance with the accident analysis.
The Completion Time minimizes the potential exposure of the
unit to a LOCA with insufficient injection flow and provides
a reasonable time to restore seal injection flow within
limits. This time is conservative with respect to the
Completion Times of other ECCS LCOs; it is based on operating
experience and is sufficient for taking corrective actions
by operations personnel.

B.1 and B.2

When the Required Actions cannot be completed within the
required Completion Time, a controlled shutdown must be
initiated. The Completion Time of 6 hours for reaching

MODE 3 from MODE 1 is a reasonable time for a controlled
shutdown, based on operating experience and normal cooldown
rates, and does not challenge unit safety systems or
operators. Continuing the unit shutdown begun in Required
Action B.1, an additional 6 hours is a reasonable time,
based on operating experience and normal cooldown rates, to
reach MODE 4, where this LCO is no longer applicable.

SURVEILLANCE
REQUIREMENTS

SR_3.5.5.1

Verification every 31 days that the manual seal injection
throttle valves are adjusted to give a flow within the Timit
ensures that proper manual seal injection throttle valve
position, and hence, proper seal injection flow, is
maintained. The Frequency of 31 days is based on engineering

(continued)

North Anna Units 1 and 2 B 3.5.5-3 Rev 0 (Draft 2), 09/06/00



BASES

Seal Injection Flow
B 3.5.5

SURVEILLANCE
REQUIREMENTS

SR 3.5.5.1 (continued)

judgment and is consistent with other ECCS valve
Surveillance Frequencies. The Frequency has proven to be
acceptable through operating experience.

As noted, the Surveillance is not required to be performed
until 4 hours after the RCS pressure has stabilized within a
+ 20 psi range of normal operating pressure. The RCS
pressure requirement is specified since this configuration
will produce the required pressure conditions necessary to
assure that the manual valves are set correctly. The
exception is limited to 4 hours to ensure that the
Surveillance is timely.

REFERENCES

1. UFSAR, Chapter 6 and Chapter 15.
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BIT
B 3.5.6

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.6 Boron Injection Tank (BIT)

BASES

BACKGROUND

The BIT is the primary means of quickly introducing negative
reactivity into the Reactor Coolant System (RCS) on a safety
injection (SI) signal.

The main flow path through the Boron Injection Tank is from
the discharge of the High Head Safety Injection (HHSI) pumps
through lines equipped with a flow element and two valves in
parallel that open on an SI signal. The valves can be
operated from the main control board. The valves and flow
elements have main control board indications. Downstream of
these valves, the flow enters the BIT (Ref. 1).

The BIT is a stainless steel clad tank containing
concentrated boric acid. Two trains of strip heaters are
mounted on the tank to keep the temperature of the boric acid
solution above the precipitation point. The strip heaters
are controlied by temperature elements located near the
bottom of the BIT. The temperature elements also activate
High and Low temperature alarms in the Control Room. In
addition to the strip heaters on the BIT, there is a
recirculation system with a heat tracing system, including
the piping section between the motor operated isolation
valves, which further ensures that the boric acid stays in
solution. The entire contents of the BIT are injected when
required; thus, the contained and deliverable volumes are
the same.

During normal operation, a boric acid transfer pump provides
recirculation between the boric acid tank and the BIT. On
receipt of an SI signal, the recirculation line valves
close. Flow to the BIT is then supplied from the HHSI pumps.
The solution of the BIT is injected into the RCS through the
RCS cold legs.

APPLICABLE
SAFETY ANALYSES

During a main steam line break (MSLB) or loss of coolant
accident (LOCA), the BIT provides an immediate source of
concentrated boric acid that quickly introduces negative
reactivity into the RCS.

(continued)
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BASES

BIT
B 3.5.6

APPLICABLE
SAFETY ANALYSES
(continued)

The contents of the BIT are not credited for core cooling or
immediate boration in the LOCA analysis, but are for post
LOCA recovery. The BIT maximum boron concentration of
15,750 ppm is used to determine the minimum time for hot leg
recirculation switchover. The minimum boron concentration of
12,950 ppm is used to determine the minimum mixed mean sump
boron concentration for post LOCA shutdown requirements.

For the MSLB, the BIT is the primary mechanism for injecting
boron into the core to counteract the positive increases in
reactivity caused by an RCS cooldown. The MSLB core response
analysis conservatively assumes a 0 ppm minimum boron
concentration of the BIT, which also affects the departure
from nucleate boiling design analysis. The MSLB containment
response analysis conservatively assumes a 2000 ppm minimum
boron concentration of the BIT. Reference to the LOCA and
MSLB analyses is used to assess changes to the BIT to
evaluate their effect on the acceptance limits contained in
these analyses.

The minimum temperature limit of 115°F for the BIT ensures
that the solution does not reach the boric acid
precipitation point. The temperature of the solution is
monitored and alarmed on the main control board.

The BIT boron concentration 1imits are established to ensure
that the core remains subcritical during post LOCA recovery.
The BIT will counteract any positive increases in reactivity
caused by an RCS cooldown.

The BIT water volume of 900 gallons is used to ensure that
the appropriate quantity of highly borated water with
sufficient negative reactivity is injected into the RCS to
shut down the core following an MSLB, to determine the hot
leg recirculation switchover time, and to safeguard against
boron precipitation.

The BIT satisfies Criteria 2 and 3 of 10 CFR
50.36(c) (2) (ii).

LCO

This LCO establishes the minimum requirements for contained
volume, boron concentration, and temperature of the BIT
inventory. This ensures that an adequate supply of borated
water is available in the event of a LOCA or MSLB to maintain
the reactor subcritical following these accidents.

(continued)
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BIT

B 3.5.6
BASES
LCO To be considered OPERABLE, the limits established in the SR
(continued) for water volume, boron concentration, and temperature must
be met.
APPLICABILITY In MODES 1, 2, and 3, the BIT OPERABILITY requirements are
consistent with those of LCO 3.5.2, "ECCS-Operating."
In MODES 4, 5, and 6, the respective accidents are less
severe, so the BIT is not required in these lower MODES.
ACTIONS A.l

If the required volume is not present in the BIT, both the
hot leg recirculation switchover time analysis and the boron
precipitation analysis may not be correct. Under these
conditions, prompt action must be taken to restore the
volume to above its required limit to declare the tank
OPERABLE, or the unit must be placed in a MODE in which the
BIT is not required.

The BIT boron concentration is considered in the hot Teg
recirculation switchover time analysis, the boron
precipitation analysis, and may effect the reactivity
analysis for an MSLB. If the concentration were not within
the required limits, these analyses could not be relied on.
Under these conditions, prompt action must be taken to
restore the concentration to within its required limits, or
the unit must be placed in a MODE in which the BIT is not
required.

The BIT temperature 1imit is established to ensure that the
solution does not reach the boric acid crystallization
point. If the temperature of the solution drops below the
minimum, prompt action must be taken to raise the
temperature and declare the tank OPERABLE, or the unit must
be placed in a MODE in which the BIT is not required.

The 1 hour Completion Time to restore the BIT to OPERABLE

status is consistent with other Completion Times established
for loss of a safety function and ensures that the unit will
not operate for long periods outside of the safety analyses.
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BASES

BIT
B 3.5.6

ACTIONS
(continued)

B.1, B.2, and B.3

When Required Action A.1 cannot be completed within the
required Completion Time, a controlled shutdown should be
initiated. Six hours is a reasonable time, based on
operating experience, to reach MODE 3 from full power
conditions and to be borated to the required SDM without
challenging unit systems or operators. Borating to the
required SDM assures that the unit is in a safe condition,
without need for any additional boration.

After determining that the BIT is inoperable and the
Required Actions of B.1 and B.Z2 have been completed, the
tank must be returned to OPERABLE status within 7 days.
These actions ensure that the unit will not be operated with
an inoperable BIT for a lengthy period of time. It should be
noted, however, that changes to applicable MODES cannot be
made until the BIT is restored to OPERABLE status pursuant to
the provisions of LCO 3.0.4.

C.1

Even though the RCS has been borated to a safe and stable
condition as a result of Required Action B.2, either the BIT
must be restored to OPERABLE status (Required Action C.1) or
the unit must be placed in a condition in which the BIT is
not required (MODE 4). The 12 hour Completion Time to reach
MODE 4 is reasonable, based on operating experience and
normal cooldown rates, and does not challenge unit safety
systems or operators.

SURVEILLANCE
REQUIREMENTS

SR_3.5.6.1

Verification every 24 hours that the BIT water temperature
is at or above the specified minimum temperature is frequent
enough to identify a temperature change that would approach
the acceptable limit. The solution temperature is also
monitored by an alarm that provides further assurance of
protection against low temperature. This Frequency has been
shown to be acceptable through operating experience.
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)

BIT
B 3.5.6

SR _3.5.6.2

Verification every 7 days that the BIT contained volume is
above the required limit is frequent enough to assure that
this volume will be available for quick injection into the
RCS. The 900 gallon 1limit corresponds to the BIT being
completely full. Methods of verifying that the BIT is
completely full include venting from the high point vent,
and recirculation flow with the Boric Acid Storage Tanks. If
the volume is too low, the BIT would not provide enough
borated water to ensure subcriticality during recirculation
or to provide additional core shutdown margin following an
MSLB. Since the BIT volume is normally stable, a 7 day
Frequency is appropriate and has been shown to be acceptable
through operating experience.

SR 3.5.6.3

Verification every 7 days that the boron concentration of
the BIT is within the required band ensures that the reactor
remains subcritical following a LOCA; it 1imits return to
power following an MSLB, and maintains the resulting sump pH
in an acceptable range so that boron precipitation will not
occur in the core. In addition, the effect of chloride and
caustic stress corrosion on mechanical systems and
components will be minimized.

The BIT is in a recirculation loop that provides continuous
circulation of the boric acid solution through the BIT and
the boric acid tank (BAT). There are a number of points along
the recirculation loop where local samples can be taken. The
actual location used to take a sample of the solution is
specified in the unit Surveillance procedures. Sampling from
the BAT to verify the concentration of the BIT is not
recommended, since this sample may not be homogenous and the
boron concentration of the two tanks may differ.

The sample should be taken from the BIT or from a point in
the flow path of the BIT recirculation Toop.

REFERENCES

1. UFSAR, Chapter 6 and Chapter 15.

North Anna Units 1 and 2 B 3.5.6-5 Rev 0 (Draft 2), 09/06/00



Intentionally Blank



SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

SECTION 3.5 - EMERGENCY CORE COOLING
SYSTEMS (ECCS)

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS

MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna Units 1 and 2 Revision 0
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3.5.14

New

A ;14'0&

New

New

3.5.1 Accumulators

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

Accumulators
3.5.1

@

Lco 3.5.1 (FFpdr]) ECCS accumulators shall be OPERABLE.
) 2 ' TFN7
APPLICABILITY:  MODES 1 and 2, BGes) 75
MODE 3 with (pPEssdrjzér) pressure > ({1000f) psig. D)
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
One accumulator A.l Restore boron 72 hours
inoperable due to concentration to
boron concentration within limits.
not within limits.
One accumulator B.1 Restore accumulator 1 hour
inoperable for reasons to OPERABLE status.
other than
Condition A.
Required Action and c.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND @
or B not met. / TITFIT
c.2 Reduce fpreSsurized 12 hours
pressure to
< (1000 psig. @
Two or more D.1 Enter LCO 3.0.3. Immediately
accumulators :
inoperable.
WOG STS 3.5-1 Rev 1, 04/07/95
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Accumulators

~.

3.5.1
CTS  SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.1.1 Verify each accumulator isolation valve is 12 hours
Y5/ a 2 fully open. _
SR 3.5.1.2 Verify borated water volume in each 12 hours
L, Sla.l accumulator is > gallons (7Y%) and
R < (B¥X)gallons Gz>
T75¢
SR 3.5.1.3 - Verify]nitrogen cover pressuredin each 12 hours
accumulator is 2 psig an
‘I.S. I a. I < wpsig. t@
.5 1. £> SR 3.5.1.4  Verify boron concentration in each 31 days
accumulator is > ([¥360%) ppm and
< [2790]) ppm. AND
@22 NOTE
- Only required
to be performed
for affected
accumulators
Once within
6 hours after
each solution
volume increase
level¥ that is
not the result
of addition
from the
refueling water
storage tank
{continued)
WOG STS 3.5-2 Rev 1, 04707795
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Accumulators
3.5.1

CTs SURVEILLANCE REQUIREMENTS (continued)
' SURVEILLANCE

FREQUENCY

SR 3.5.1.5 Verify power is removed from each
Ll 5 l C accumulator isolation valve operator when

W préssure is 2 @2000@ psig.

31 days

WOG STS 3.5-3

Rev 1, 04/07/95

Rev.0
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.1 - ACCUMULATORS

1. The brackets are removed and the proper plant specific information/value is provided.

North Anna Units 1 and 2 Page 1 Revision 0



3.5.2

AC /lol"l @.

Action a.

New

ECCS—Operating

3.5.2
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.2 ECCS—Operating
LCO 3.5.2 Two ECCS trains shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
f: JRN—
L D <Lt NOTES--cecrmee ol
1./1In MODE 3, h safety injection (S} pump flow
paths may/be isolated by closing $iHfe isolation
L/ va]ves r up to 2 hours to pergdrm pressure (:)
on valve testing per Sp”3.4.14.1
2. Opération in MODE 3 with S pumps declared 1
¥noperable pursuant to 3.4.12, Low Temperatur
Overpressure Protectiop”(LTOP) System,” is allo (::)
Tor up to 4 hours or Mdntil the temperature of
1 4 RCS cold legs excepds [375]1°F. whichever ¢
first.
S A——— S
ACTIONS
= CONDIITION
REQUIRED ACTION COMPLETION TIME
A. One or more trains A.l  Restore train(s) to 72 hours
inoperable. OPERABLE status.
@ 1ess 4han
¢. (atAeasd) 100% of the
ECCS flow equivalent
. to a single OPERABLE
ECCS train available.
Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours
(.|l Entr LCo 20.3. ImmtJ{afcl’ TITF-325"
WOG STS 3.5-4 Rev 1, 04/07/95
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ECCS—OQperatin

3.5.2
_QE/ SURVEILLANCE REQUIREMENTS
~ SURVEILLANCE
FREQUENCY
rS_'ri-3.5.2.1 Verify the following valves are in the 12 hours
listed position with power to the
- L\ valve operator removed. })
qt g.z\q ] 7
SR 3.5.2.2 Verify each ECCS manual, power operated, 31 days
S 2b and automatic valve in the flow path, that
®.5. is nct locked, sealed. or otherwise secured
in position, is in the correct position.
G
i
Noﬂ" %3.5.2.3 Verify ECCS piping is-l~fuﬂ of water. @days _«"/o/
SR 3.5.2.4 Verify each ECCS pump’'s developed head at In accordance
4572.¢ the test flow point is greater than or with the
’ equal to the required developed head. Inservice
Testing Program
SR 3.5.2.5  Verify each ECCS automatic valve in the @18@ months
i 52 ‘ flow path that is not locked. sealed; or
L. C. otherwise secured in position, actuates to
. the correct-position on an actual or
simulated actuation signal.
(continued)
WOG STS 3.5-5 Rev 1, 04/07/95
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ITS 3.5.2 - ECCS - OPERATING

Unit 1

Number
1-SI-MOV-1890A
1-SI-MOV-1890B
1-SI-MOV-1836
1-SI-MOV-1869A
1-SI-MOV-1869B

Unit 2

Number
2-SI-MOV-2890A
2-SI-MOV-2890B
2-S1-MOV-2836
2-SI-MOV-2869A
2-S|-MOV-2869B

Position

Closed
Closed
Closed
Closed
Closed

Position

Closed
Closed
Closed
Closed
Closed

INSERT

Function

LHSI to Hot Leg

LHSI to Hot Leg

HHSI pump to Cold Leg
HHSI pump to Hot Leg
HHSI pump to Hot Leg

Function

LHSI to Hot Leg

LHSI to Hot Leg

HHSI pump to Cold Leg
HHSI pump to Hot Leg
HHS! pump to Hot Leg

North Anna Units 1 and 2

Insert to Page B3.5-5

Revision 0



(Z.(,m o starting ECCS—~Operating
e @o e at {‘qugy

LT3 SURVEILLANCE REQUIREMENTS (continued) /
L2 SURVEILLANCE / FREQUENCY

SR 3.5.2.6 Verify each ECCS pumpjstarts automatically months
H4.52e2 on an actual or simulated actuation signal. @1@

f5R 3.5.2.7 Ven'fy@ each ECCS throttle valve months
y listed beTow( Z&Ch pasition stop 1's GIW

! in the correct position.

/0
id Valve Number (ihnit 2 Valve Aunber

.S- . ~2 - 2‘51’8‘7
529 s L1 2-51-91
2-5/-103
) 251114
14 2-5I-1t1
A l\Z <51-/133

4s52.d.l SR 3.5.2.8  Verify, by visual inspection. each ECCS (@187 months

train containment sump suction inlet is not
restricted by debris and the suction inlet
trash racks and screens show no evidence of
structural distress or abnormal corrosion.

WOG STS 3.5-6 Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.2 - ECCS - OPERATING

1. Pressure isolation valve testing on the safety injection flow paths is performed outside of
MODES 1, 2, and 3. Note 1 provides an exception to LCO 3.5.2 for the performance of
the testing in MODE 3. Therefore, Note 1 is not needed and has been removed.

9. The brackets are removed and the proper plant specific information/value is provided.

3. The North Anna LTOP system enable temperatures are 235 °F for Unit 1 and 270 °F for
Unit 2. These temperatures are outside of the ECCS Applicability of MODES 1 - 3.

Note 2 provides an exception for ECCS pumps inoperable pursuant to LTOP controls.
Note 2 is not needed and had been removed.

4. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

5. Surveillance Requirement (SR) 3.5.2.3 is modified to add the word “sufficiently,” so that
the SR reads, “Verify ECCS piping is sufficiently full of water.” Unit operating
experience and engineering analysis has shown that after initial filling of the ECCS
piping, some noncondensible gases remain. These gases will form voids and pockets in
the ECCS piping. The ECCS piping contents are stable and the ECCS will perform its
function when required. Performing the SR every 92 days does not verify the ECCS
piping completely filled with water, but provides an added degree of assurance that the
piping is sufficiently full of water to allow the ECCS to perform its function when
required. There is no requirement for this Surveillance in the CTS.

6. A Frequency of 92 days is adopted for SR 3.5.2.3 to verify that ECCS piping is
sufficiently full of water. The 92 day Frequency has been determined to be adequate
based on plant operating experience and engineering analysis. Performing the SR every
92 days does not verify the ECCS piping completely filled with water, but provides an
added degree of assurance that the piping is sufficiently full of water to allow the ECCS
to perform its function when required. There is no requirement for this Surveillance in
the CTS.

North Anna Units 1 and 2 Page 1 Revision 0



e

35.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS—Shutdown

LCo 3.5.3

APPLICABILITY:  MODE 4.

-

ACTIONS

One ECCS train shall be OPERABLE.

ECCS —Shutdown
3.5.3

REQUIRED ACTION

COMPLETION TIME

residual

(RHR)
1nopera?:j>///

2

Initiatg”action to

restopé required ECCS
RHR Aubsystem to
LE status.

/fgmediate1y

3.1

oe—

e required ECCS
%%%ne;g’&slaggys‘cem]

to OPERABLE status.

1 hour

Required Action and

associated Completion
Tine (oF CandrTon &)

not met.

B
@
@1

Be in MODE 5.

24 hours

WOG STS

3.5-7

Rev 1. 04/07/95
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(AL

Y,5.3.1

ECCS—Shutdown

3.5.3
SURVEILLANCE REQUIREMENTS
SORVETCLARCE FREQUENCY
SR 3.5.3.1
The following SRs are applicable for all In accordance
equipment required to be OPERABLE: g;th applicable
s
%R 3.5.2.% @R 3.5.2.7)
R 3.5.2. SR 3.5.2.8
SR 3.5.2.4 :
WOG STS 3.5-8 Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.3 - ECCS - SHUTDOWN

1. ISTS 3.5.3, Action A, provides ACTIONS to take when a required ECCS residual heat
removal (RHR) subsystem is inoperable. ISTS 3.5.3, Action B, provides ACTIONS to
take when the remaining portion of the required ECCS train, the high head subsystem, is
inoperable. These ACTIONS are not appropriate for the North Anna ITS. The North
Anna ECCS Low Head Safety Injection (LHSI) system does not share components with
the RHR system. The Bases for ISTS Action A states that the Action is needed because it
is unwise to require the plant to go to MODE 5 with both RHR and pumps and heat
exchangers inoperable. This logic does not apply to North Anna since RHR is not an
ECCS system, and cooldown to MODE 35 if the system cannot be restored to OPERABLE
status is an appropriate action. As a result, ISTS Action A is eliminated in the North
Anna ITS and Action B is revised to apply to the required ECCS train inoperable. The
bracketed related option in Action C is also eliminated. SR 3.5.3.1 contains a Note that
allows an RHR train to be considered OPERABLE during alignment and operation for

decay heat removal. This Note does not appear in the North Anna ITS as the RHR trains
are not used for ECCS.

2. The brackets are removed and the proper plant specific information/value is provided.

North Anna Units 1 and 2 Page 1 Revision O
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New

355
Aection

355
Action

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.4 Refueling Water Storage Tank (RWST)

Lco 3.5.4 The RWST shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3. and 4.

ACTIONS

RWST
3.5.4

= CONDITION
REQUIRED ACTION COMPLETION TIME
A. RWST boron A.l Restore RWST to 8 hours
concentration not OPERABLE status.
within limits.
OR
RWST borated water
temperature not within
limits.
B. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.
€. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
C.2 Be in MODE 5. 36 hours
WOG STS 3.5-9 Rev 1, 04/07/95
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RWST

3.5.4
TS
PR SURVEILLANCE REQUIREMENTS
FREQUENCY
SR 3.5.4.1
] §5.b

Verify RWST borated water temperature is:‘
LC035S.¢c o
@ > ([35J°F and s,

24 hours

SR 3.5.4.2 Verify RWST borate volume is 7 days
455a,l z!l?&%;ﬂﬁ' g;}‘ron;% )ﬁ.
10356, o . He 6 -7-002&7]0“' and = 4 Zaana/oE

SR 3.5.4.3 rify RWST boron concentration is | 7 days
4.5.5‘.a.2 2 (#0071 ppm and s
Lc0 3.55. b 2402

WOG STS 3.5-10 Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.4 - REFUELING WATER STORAGE TANK

1. The brackets are removed and the proper plant specific information/value is provided.

7 A bracketed Note for SR 3.5.4.1 associated with the effect of ambient air temperature on
RWST temperature is not adopted. NAPS RWST borated water is cooled and not
maintained at ambient temperature.

North Anna Units 1 and 2 Page 1 Revision 0
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/

LCo
3.496.2.e

Action b

A»;‘)(bﬂ b

Seal Injection Flow
3.5.5

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.5 Seal Injection Flow

LC0 3.5.5 a1 injection flow shall be < {47 gpm
RAraTNg pump discharge REXdep) pressure -

the ({charging-Tlow]Jcontrol valve full

&Seql ; vu‘_cr,"'t\on L\ ""g

27205 peg
\_ae £ 2255

APPLICABILITY:  MODES 1, 2, and 3.

ACTIONS
REQUIRED ACTION ' COMPLETION TIME
A. Seal injection flow A.l Adjust manual seal 4 hours
nct within limit. injection throttle
valves to give a flow
within 1imit with i
J 2256 5 a2
) Py || ——a2g N sed;m-“ on
rd € 2288 control valve full and
open.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2  Be in MODE 4. 12 hours
WOG STS 3.5-11 Rev 1. 04/07/95
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CTS SURVEILLANCE REQUIREMENTS

Seal Injection Flow

3.5.5

~SORVETTTANCE

FREQUENCY

H4.¢621.¢

------------------- NOTE-------vecccmannnnns
Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at >@R2:15 psig and

< 2255 ps*ig@.

..........................................

Verify manual seal injectton throttle
valves are adjusted to)give a flow within
limit with

S al ars‘cc‘l';w\‘ ham

WOG STS

?.Zlgp;:s
andd 2255

31 days

3.5-12

Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.5 - SEAL INJECTION FLOW

1. The brackets are removed and the proper plant specific information/value is provided.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the

plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

North Anna Units 1 and 2 Page 1 Revision 0
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3541

AC 'lfbn.

Ac’ftbn

/4: 1‘/’ on

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.6 Boron Injection Tank (BIT)

LCO 3.5.6

and 3.

The BIT shall be OPERABLE.

BIT
3.5.6

APPLICABILITY: MODES 1, 2,
ACTIONS
REQUIRED ACTION COMPLETION TIME
A. BIT 1inoperable. Al Restore BIT to 1 hour
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion .
Time of Condition A AND
not met.
B.2 Borate to an SDM 6 hours
rient
w,'”’ﬁn dhe Limit Akﬂ/a:b °F,
Fra\h‘JCJ n ‘“'IC AND
COLK B.3 Restore BIT to 7 days
OPERABLE status.
C. Reguired Action and C.1 + Be in MODE 4. 12 hours
associated Completion
Time of Condition B
not met.
WOG STS 3.5-13 Rev 1, 04/07/95
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(T8

454).c
LLo3.SH.).c

454] a
LW32.S 4.}

L.84.1 b
Leo3.5.4.0 b

BIT

3.5.6
SURVEILLANCE REQUIREMENTS
" SURVEILLARCE
FREQUENCY
SR 3.5.6.1 Verif BET borated water temperature is 24 hours
-3 . : '
?3.5.6.2 Verify BIT borated water volume is 7 days
@ b3 galions.
& 'Lqu)
SR 3.5.6.3 Verify BIT boron concentration is 7 days
> (50060 ppm and < ([ZZ5087 ppn.
VFYCD) AT
WOG STS 3.5-14 Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.6 - BORON INJECTION TANK

1. TSTF-9, Rev. 1, relocated the specific values for Shutdown Margin (SDM) located
throughout the Technical Specifications to the Core Operating Limits Report (COLR).
SDM is a cycle-specific variable similar to Moderator Temperature Coefficient, Rod
Insertion Limits, Axial Flux Difference, Heat Flux Hot Channel Factor, and Nuclear
Enthalpy Rise Hot Channel Factor, which are currently contained in the COLR. In
addition, there is an NRC-approved methodology for calculating SDM. Relocating SDM
to the COLR will provide core design and operational flexibility that can be used for
improved fuel management and to solve plant specific issues. If the SDM were contained
in the COLR, the core design could be finalized after shutdown, when the actual end of
cycle burnup is known. This would save redesign efforts if the actual burnup differs from
the projected value. Current reload design efforts and the resolution of plant specific
issues are restricted by the guidelines to not change the SDM, since it would result in a
License Amendment request. TSTF-9, Rev. 1, was approved by the NRC on September
18, 1996. However, it inadvertently omitted relocating some of the SDM values in the

ITS, such as LCO 3.5.6, Boron Injection Tank. A generic change will be submitted
correcting this oversight.

2. The brackets are removed and the proper plant specific information/value is provided.

North Anna Units 1 and 2 Page 1 Revision 0



SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

SECTION 3.5 - EMERGENCY CORE COOLING
SYSTEMS (ECCS)

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS BASES

MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna Units 1 and 2 Revision 0



Accumulators
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the ECCS accumulators .are to supply water
. t6 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 thrat

of the containment atmos
In the refill phase of a*LOCA, which immediately follows thea

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
fi11l voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bgttom of the
core and ongoing reflood of the core with the addition of
safaty 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 actions are 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 11ne and is isolated from the]RCS by a motor

channels to en

as RCS pressur
¥ficreases to abovesthe permissive gifrcuit P-il setpo t.

{continued)

WOG STS B 3.5-1 . Rev 1, 04/07/95
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Accumulators

B 3.5.1
BASES
BACKGROUND prevents inadvertent closurg”of the
(continued) valves during al operation prior to an agcident. The T S57TF~
valves will afitomatically open, however, a result of an 32/6
SI signal,/” These features ensure that the valves meet the

ical and Electronic
ef. 1) for “"operati
s will be avaﬂab]e

hree
The accumulator size, water volume !and nitrogen/cover
pressure are selected so that@of the @D‘/ accumulators @
are sufficient to partially cover the core before

, significant clad melting or zirconium water reaction can
)Qrsg preak |—occur following a’LOCA. The need to ensure that @ .

accumulators are adequate for this function is cons*astent

with theVLOCA assumption that the entire contents of one

accumulator will be lost via the RCS pipe break during the
blowdown phase of the, LOCA. @

requireménts ‘of the Institute of Ele

APPLICASLE The accumulators are assumed QPERABLE in bo‘thQ he large and
SAFETY ANALYSES  small break LOCA analyses at full power (Ref. b These are 787F3/6
the Design Basis Accidents (DBAs) that establish the
acceptance limits for the accumulators. Reference to the
e analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

9 5

In performing the LOCA calculations,/conServative O
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 'e..eq;w%&;,-
of makeup water to the RCS. The assumption of loss of respective ous
offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow

until the emergency d1ese’l generators start, come to rated (3
_._..‘s_“s eed, and [§0_thrdug 3 imed_lgading sequence?  In cold @
led break scenarios, the entire contents of ore accumulator

are assumed to be 1ost 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)

WOG STS B 3.5-2 Rev 1, 04/07/95
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Accumulators
B 3.5.1

BASES

" APPLICABLE As a conservative estimate, no credit is taken for ECCS pump
SAFETY ANALYSES flow until an effective delay has elapsed. This delay

{continued) 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 actjon 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 fiow then providing continued

cooling. As break size decreases, the accumulators and
<:::::::)'§ i jxgiﬁﬁ?pumps both play a part in terminating

the rise in clad {emperature. As break size continues to

decrease, the role of the accumulators continues decrease

until they are not required and the@w

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. (@) T 7F-3/6

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;

¢. Maximum hydrogen generation from a zirconium water
reaction is < 06.01 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 ES
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. @

{continued)

WOG STS B 3.5-3 Rev 1, 04/07/95
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For Sna" Lreol(S) e ucwmuldaf‘ b'd‘,&r\ulum.&
Accumulators

on‘ aﬂ‘ech 1he mass ﬂow rq'“ 67(“""""‘"4° the B 3.5.1

RLS since T Junks do prot enr‘r for mos+
break sizes amalyped. The assumed waler vo lume

BASES has ani3igniFreant effect won +he peat clad tempenitore. |

APPLICABLE water volumg’ is the same as the dediverabie volume $6r the

SAFETY ANALYSES '} accumulatgr's, since the accumulafors are emptied, ghce
(continued) discharggtl. For small breaks,/an increase in wajér volume
is a p clad temperature pghalty. /[ For large breaks, an

increase in water volume can be either a3 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~analysi
makes a conservative assumptiog with respect t;a\%gri}o{
( N om bh

taking credit for lindwater volume fr e accumutator _to
the chack valv\(The safety analysisJassyme
.'.:V' /BE879] g ns. ) A

‘FSUPPOAS ,,Pera_‘\ron with

h Cﬂf\‘}dlhei wf‘er Vo‘V"( :
,o-F be‘fwetn 158034!«.\5

un& 77553u||oa5 p«-(‘ The minimum boron concentration setpoint is used in the post
led LOCA boron concentration calculation. The calculation is
iaccumelaior, 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. fuk qum*uvc @

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 vaive actuation, and ultimately preserves accumulator
integrity.

The effects on containment mass and energy releases from the

accumulators _are accounted for in the appropriate analyses T'STF-_?I[,
Dot 19 -9 @
The accumulators satisfy Criterion 3 of @

(fo crh 5030 (201D

(continued)
WOG STS B 3.5-4 Rev 1, 04/07/95
The ‘afge break, LOLA codlommest anal yses assumg
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Accumulators
B 3.5.1

BASES (continued)

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. QE§§§5{EEE££:) (j)
accumulators are required to ensure that 100% of the
@ ontents of thPes of the accumulators will reach the core
during aAlOCA.  This is consistent with the assumption that
. the contents of one-accumulator spill through the break. If
F) ess than accumulators are injected during the Z
Y blowdown ph of OCA, the ECCS acceptance criteria of
0 CFR 50.46 (Ref. could be violated. TS TF-26

Iar e brbﬂ

valve must be fully open, power removed above {2000)psig,
and the limits establiished in the SRs for contained volume,
boron concentration, and nitrogen cover pressure must be met.

For an accumulator to be considered OPERABLE, the é&g]ation <::>

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.@) TITF3l6
limit of 2200°F.

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 Al

If the boron concentration of one accumulator is not within
Timits, 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

BASES

ACTIONS A.l1 (continued)

reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large
break LOCA is sufficient to keep that portion of the core
subcritical. One accumulator below the minimum boron
concentratiorn limit, however, will have no effect on available
ECCS water and an insignificant effect on core subcriticality
during reflood. Boiling of ECCS water in the core during
reflood concentrates boron in the saturated liquid that

remains in the core. In addition, ant zlds t ues <::)

onstraf€ Bhat7the accumulators co not di

F of plants,” Even

cstheir imfact is mimdr and not a/desian
. /Thus, 72 hours 3is allowed to return the boron
concentration to within limits.

If one accumulator is inoperable for a reason other than boron
concentration, the accumulator must be returned to OPERABLE
: status within 1 hour. In this Condition, the required
@’accumu]ators cannot be assumed to reach the @
corg during asLOCA. Due to the severity of the consequences
ld 3, LOCA occur in these conditions, the 1 hour Completion
lar e break i 0 open the valve, remove power to the valve, or restore
2 the proper water volume or nitrogen cover pressure ensures
that prompt action will be taken to return the inoperable

accumulator to OPERABLE status. The Completion Time minimizes
plant)to a LOCA under these

conditions.

C.l and C.2

If the accumulator cannot be returned to OPERABLE status (L‘n,}} (:)
within the associated Completion Time, the must be

brought to a MODE in which the LCO oQifgganggglxé__lg_ggﬁiggg,/

this status, the must be brought to MODE 3 within _
6 hours and pressure reduced to . TSTFAHT

(continued)
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BASES

Accumulators
B 3.5.1

ACTIONS

C.1 and C.2 (continued)

< 1000 psig within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required (QIaft) conditions from full power conditions in an
orderly manner\and without challenging §Jlan?) systems.

D.1 A \(,Lm‘l

If more than one accumulator is inoperable, the is in a
condition outside the accident analyses; therefore, LCO 3.0.3
must be entered immediately.

SURVEILLANCE
REQUIREMENTS

SR _3.5.1.1 JC‘!!!!!I!I'
Each accumulatorevalve should be verified to be fully open

every 12 hours. This verification ensures that the
accumulators are available for injection and ensures timely
discovery if -a valve should be less than fully open. 1If an
isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor operated valve
position should not change with power removed, a closed valve
could result in not meeting accident analyses assumptions.
This Frequency is considered reasonable in view of other
administrative controls that ensure a mispositioned isolation
valve is unlikely.

SR 3.5.1.2 and SR _3.5.1.3

Every 12 hours, borated water volume and nitrogen cover
pressure are verified for each accumulator. This Frequency is
sufficient to ensure adequate injection during z LOCA.

Because of the static design of the accumulator, a 12 hour
Frequency usually allows the operator to identify changes
before 1imits are reached. Operating experience has shown
this Frequency to be appropriate for early detection and
correction of off normal trends.

(continued)
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BASES

Accumulators
B 3.5.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.5.1.4 (5D

The boron concentration should be verified to be within
required limits for each accumulator évery 31 days since the
static design- of . the accumulators 1imits the ways in which the
concentration can be changed. The 31/day Frequency is
adequate to identify changes that coulld occur from mechanisms

such as stratification or inleakage,/ Sampling the affected :
* increase m‘ﬂ @

accumulator within 6 hours after a (B3

" identify whether inleakage has caused a reduction in boron

concentration to below the reguired 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 r@
consistent with the recommendation of NUREG-1366 (Ref. (B).

SR_3.5.1.5 @

Verification every 31 days that power is removed from each
accumulator isolation valve operator when the(prassupizepe’ @ TSTF17

pressure is > 2000 psig ensures that an active failure could
not result in thec]osure of an accumulator mgtor
operated isglation valve.” If this were to occur, only GHdiGne) @

TITF3/6

accumulatorig)would be available for injection given a single
failure coincident with a LOCA. Since power is removed uncer
administrative control, the 31 day Frequency will provide
adequate assurance that power is removed.

TSTE-HT

isolation valves when pressure is < 2000 psig, ’

thus allowing operationa exibility by avoiding unnecessar @
delays to manipulate the breakers during@){Tartups a7

shutdowns. fEyén with power suppl¥ed to the valy

losure is preven
ed"with the valves.

QZ
This SR allows power to be suggh‘ed to the motor operated

WOG STS

{continued)
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ITS 3.5.1 BASES - ACCUMULATORS

INSERT

Although the run of piping between the two accumulator discharge check valves is credited
in demonstrating compliance with Technical Specification 3.5.1 minimum accumulator
volume requirement, the minimum boron concentration requirement does not apply to this
run of piping. Applicable accident analyses have explicitly considered in-leakage from the
RCS, and the resulting reduction in boron concentration in this run of piping, which is not
sampled.

North Anna Units 1 and 2 Insert to Page B 3.5-8 Revision 0



BASES (continued)

Accumulators
8 3.5.1

REFERENCES (1. ~1EEE Stantard 27929710
(O'®. @rsar, Chapt%{avﬁ”

@7B. 10 crr s0.46. V

(8.  NUREG-1366, February 1990.

TXTF-3E

0

@
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.1 BASES - ACCUMULATORS

_ The brackets have been removed and the proper plant specific information/value has been
provided.

. Changes are made (additions, deletions, and/or changes) to the ISTS that reflect the plant
specific nomenclature, number, reference, system description, analysis, or licensing basis
description.

. Changes are made to reflect those changes made to the ISTS.

_ The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(i1). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36(c)(2)(i1).

 The ISTS Bases do not always differentiate between Large Break and Small Break
LOCA. The ITS includes the addition of the term “large break”, as appropriate, to clarify
which accident the Bases is discussing. This deviation is appropriate because it reflects
the NAPS analysis.

. The ISTS Applicable Safety Analyses discussion regarding the accumulator volume is not
accurate with respect to the analysis for NAPS. The analysis employs the Westinghouse
methodology for both small and large break LOCA events. For both events, the analysis
assumes a total deliverable volume equal to 1000 ft3 per accumulator, which represents
the midpoint of the allowable range of 975 ft3 to 1025 ft3. Therefore, the Bases have
been revised to include a more accurate discussion of the safety analysis assumptions
regarding accumulator volume. This is a plant specific change to reflect the NAPS
analysis.

_ ISTS SR 3.5.1.5 states that verifying that removing the power from each accumulator
isolation valve operator...ensures that an active failure could not result in the undetected
failure of an accumulator motor operated isolation valve. The word “undetected” was not
included in the ITS because the verification that power is removed only ensures that the
valve does not have power. The requirements of ITS SR 3.5.1.1 and other administrative
controls help to ensure that a valve closure does not remain undetected.

" The NAPS EDGs do not have a timed loading sequence for the ECCS pumps. When the
EDG comes up to speed and ties on to the bus, the ECCS pumps are already connected to
the bus and become energized. This change is necessary to reflect the NAPS design.

 The ISTS Bases in the Background Section states that *...the entire contents of one
accumnulator will be lost via the RCS pipe break during the blowdown phase of the
LOCA.” The ITS revises the last phrase to specify “large break” LOCA because the
entire contents will not be lost for a small break LOCA. This change is made to reflect
the NAPS analysis.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.1 BASES - ACCUMULATORS

10. The ISTS Bases in the Applicable Safety Analysis Section states “In cold leg break
scenarios, the entire contents of one accumulator are assumed to be lost through the
break.” This is revised in the ITS to state “In cold leg large break scenarios...” This
clarification is necessary because for small break LOCA situations, the accumulators
injects to all lines. This change is made to reflect the NAPS analysis.

11. The ISTS Action B.1 states that the Completion Time minimizes the potential for
exposure of the plant to a LOCA under these conditions. In actuality, the Completion
Time minimizes the time the plant is exposed to a LOCA under these conditions, not the
potential for exposure. Therefore, the ISTS is revised to more accurately reflect the role
of the Completion Time.

12. Changes are made to the Bases incorporating information relocated from the CTS Bases.

13. The ISTS Bases in the Applicable Safety Analysis Section discuss the contained and
deliverable water volume and the impact of the volume on the peak clad temperature
(PCT) during a small break LOCA. The ITS includes revised wording which more
accurately reflects the NAPS analysis. For NAPS, most small break LOCAs do not result
in the accumulator completely emptying. In addition, for NAPS the assumed water

volume has an insignificant effect on the PCT and so the ISTS wording is revised to more
accurately reflect the analysis.

14. The ISTS Bases in the Applicable Safety Analysis Section discuss the large and small
break LOCA analyses and the fact that they are performed at the minimum nitrogen cover
pressure. The ITS qualifies this discussion by stating that this is for the large and small
break peak clad temperature analyses as opposed to analysis such as containment
performance analysis which might maximize the nitrogen pressure for containment peak
pressure concerns. This change is made to accurately represent the NAPS analysis.

15. A discussion is included in the ITS Applicable Safety Analysis Bases to more fully
discuss the safety analysis assumptions with respect to accumulator nitrogen pressure.
The ISTS only discusses the cover pressure with respect to peak clad temperature. The
discussion added to the ITS addresses the safety analysis for nitrogen cover pressure with
respect to containment analyses. This change is made to reflect the NAPS analysis.
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ECCS—Operating

B 3.5.2
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.2 ECCS—Operating
BASES |
BACKGROUND The function of the ECCS is to provide core cooling and

negative reactivity to ensure that the reactor core is
protected after any of the following accidents:

a. Loss of coolant accident (LOCA), coolant leakage
greater than the capability of the normal charging

sySte'n: @p'{’m{ o‘La. con+’ol (oA AV'.'V-L p\u.‘\q Nesm -L@ @
b. iﬁﬁdﬁsggction accident; éEEZEQE)

¢. Loss of secondary coolant accigent, including
uncontrolled steam release or joss of feedwater: and

d. Steam generator tube rupture (SGTR).

The addition of negative re igned primarily
for the (lossf secondary ident)where prima
cooldown could add enough positive reactivity to achieve
criticality and return to significant power.

W;y\ C+{4" .
Line B rea KCASLE) @

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. In the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water
is removed from the RWST to ensure that enough boron has
been added to maintain the reactor subcritical and the
containment sumps have enough water to supply the required
net positive suction head to the ECCS pumps. suction is

swit containment sump for cold leg recircuiation.

‘—"‘ After approximateTy@®hours, the ECCS flow is shifted to @
the hot leg recirculation ?hase to provide a backflush,
which would reduce the boiling in the top of the core and

any resulting boron precipitation.
S

>~

- z _ , s
subsystem consists of two redun , 100X capacity trains.
- The ECCS accumulators and the RWST are also part of the

)

{continued)
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BASES

ECCS—Operating
B 3.5.2

BACKGROUND
(continued)

Fhr

im}u
HRSL

ECCS, but are not considered part of an ECCS flow path as
described by this LCO.

The ECCS flow paths consist of piping, valves.(Béat)

and pumps such that water from the RWST can be
injected into the RCS following the accidents described in
thi Q. The major components of each subsystem are the

ga}” charging) pump
$D pumps. Each of the ub ons i

two 100X capacity trains that are interconnected and @

redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident
consequences. This interconnecting and redundant subsystem
design provides the operators with the ability to utilize
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, a suction
header supplies water from the RWST to the ECCS pumps.

eparate piping suppliesSeach subsystem and~each ¥rain
within the subs o;:tgm e discharge from the Ca

C pumps combines pri entering the boron
injection tank (BIT) fmﬁean“) and then
1Vides again intofoup supply Tines, each of which feeds

the injection line to one RCS cold leg. The discharge from
the pumps giwjdes a ee npjection e 10 fe—
f the RCS cold legsy/ Control valvessare set to

balance the flow to the RCS. This balance ensures
sufficient flow to the core to meet the Analysis assumptions
following a LOCA in one of the RCS cold/legs. £

lines For LOCAs that a o small to depressur*iz
@ e shutoff head of the'SI pumps, the CentrTfudgDcharging
ipS supply water untii the RCS pressureé decreases below

thevSI pump shutoff head. During this period. the steam

generators are used to provide part of the core ccoling

function.
v CHSD)

During the recirculation phase of LOCA recovery.(RAR)
suction is transferred to the containment sump. The @
pumps then supply the (other EEC®%Ppumps. Initially. %
recirculation is through the same paths as the injection ‘
phase. Subsequently, recirculation alternates injection
between the hot and cold legs.

(continued)
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ITS 3.5.2 BASES - ECCS - OPERATING

INSERT

Water from the supply header enters the LHS! pumps through parallel, normally open,
motor operated valves. Water to the HHSI pumps is supplied via parallel motor operated
valves to ensure that at least one valve opens on receipt of a safety injection actuation

signal. The supply header then branches to the three HHS! pumps through normally open,
motor operated valves.

North Anna Units 1 and 2 Insert to Page B 3.5-11 Revision 0



ECCS—Q0perating
B 3.5.2

e @D
v
BACKGROUND The QW_M subsystem of the ECCS also
(continued) functions to supply borated water to the reactor
n

pllowing increase f
(stedm Tinenbreak (MSLBY). The limiting design conditions
occur when the negative moderator temperature coefficient is

highly negative, such as at the end of each cycle.

fer to the Bases for L0 3.4.12, /Low
: Overpressyfe Protection (LTOP) System,” for/the

asis of these requirements. ~
he ECCS subsystems are actuated upon receipt of an SI

signal. The actuation of safeguard loads is accomplished in
a programmed time sequenca. If offsite power is available,
the safeguard loads start immediately in the programmed
sequence. - If offsite power is not available. the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency diesel generators (EDGS).
Safeguard loads are then actuated in the programmed time
Ihe time delay associated with diesel startinggy
£a ad"J0adifig, and pump starting determines the time @
required before pumped flow is availabie to the core
following a LOCA.

j e RCS. limjtations
+ areplaced on/the maximum fiumber of £CCS pumps pHat may ) @

The active ECCS components, along with the passive
accumulators and the RWST covered in LCO 3.5.1,

"Accumulators,” and LCO 3.5.4, "Refueling Water Storage
%ﬁ%}ﬁ provide the cooling water necessary to meet

APPLICABLE The LCO helps to ensure that the following acceptance
SAFETY ANALYSES criteria for the ECCS. estabiished by 10 CFR 50.46 (Ref. 2),
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;

(continued)
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ITS 3.5.2 BASES - ECCS - OPERATING

INSERT

HHSI pumps A and B are capable of being automatically started and are powered from
separate emergency buses. HHSI pump C can only be manually started, but can be
powered from either of the emergency buses that HHSI pumps A and B are powered from.
An interlock prevents HHSI pump C from being powered from both emergency buses
simultaneously. For HHSI pump C to be OPERABLE, it must be running since it does not
start automatically. In the event of a Safety Injection signal coincident with a loss of offsite
power, interlocks prevent automatic operation of two HHSI pumps on the same emergency
bus to prevent overloading the emergency diesel generators. HHSI pump C is normally
either running, or available but not running. HHSI pump C is normally running if either HHSI
pump A or B is inoperable or both are otherwise preferred to not be in operation. HHSI
pump C is normally available but not running when either HHSI pump A or B is running.

North Anna Units 1 and 2 Insert to Page B 3.5-12 Revision 0



ECCS—Operating

B 3.5.2
BASES
APPLICABLE c. Maximum hydrogen generation from a zirconium water
SAFETY ANALYSES reaction is < 0.01 times the hypothetical amount
(continued) generated if all of the metal in the cladding

cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react:

Core is maintained in a coolable geometry; and

Adequate long term core cgoling capability is
maintained.

The LCO also limits the (poténtiat for a)post trip return to
power following an MSLB event and énsures that containment
temperature 1imits are met.

Each ECCS subsystem is taken credit for in a large break

LOCA event at full power (Refs. 3 and 4).
gstablishes t (forrting

b.

owing LOCA analysis assumptions:

This event
tiow) for the.ECCS

EQU'I rement

A large break LOCA event, with loss off ofTsite power
and a single failure disabling one (BHR)pump (both EDG
trains are assumed to operate due to Trequirements for
mcdeling full active containment heat removal system
operation}; and

A small break LOCA event, with a loss.af affsite power

and a single failure disabling one @
n ' I

™ 4
lasge bre During the blowdown stage of alLOCA the RCS depressurizes @
as primary cooiant is ejected through the break into the

containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod
insertion for small breaks. Following depressurization,
emergency cooling water is injected into the cold legs,
flows into the downcomer, fills the lower plenum, and
refloods the core.

{continued)

WoG STS

B 3.5-13 ) Rev 1. 04/07/95

Koo ©



BASES

ECCS—Operating
B 3.5.2

APPLICABLE
SAFETY ANALYSES
(continued)

accounted for in appropriate analys@s (Refgl. 3 . The

LCO ensures that an ECCS train will deliver sufficient water

to match boiloff rates soon enough to minimize the :
consequences of the core being uncovered following a,l ___{:::::)
LOCA. It also ensures that the €e apre @%D

pumps will deliver sufficient water-an ron during a small
LOCA to maintain core subcriticality. For smaller LOCAs,
Centriluga chafgifig) pump delivers sufficient fluid to
maintain RCS inventory. For a small break LOCA, the steam
generators continue to serve as the heat sink, providing
part of the required core cooling.

The ECCS trains satisfy Criterion 3 of (the-NRCPGLICY)
2 Qa CFR 50.36 () C2)ii)

The effects on containment mass and(energy releases_are

LCO

In MODES 1. 2, and 3, two independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally, individual components within the ECCS trains
may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1. 2, and 3, an ECCS train consists of an)
(CentrifGaLANaraiAg) subsysten{ ap-5T subsystem) and af/RHD)
subsystem. Each train includes the piping, instruments, and

controls to ensure an OPERABLE flow path capable of taking
suction from the RWST upon an SI signal and automatically
transferring suction to the containment sump.

During an event requiring ECCS actuation. a flow path is

required to provide an abundant supply of water from the

RWST to the RCS via the ECCS pumps and their respective *ﬂZZE::)
supply headers to each of the cold Teg injection Loree
nozzles. In the long term, this flow path may be switched

to take its supply from the containment sump and to supply

its flow to the RCS hot and cold legs.

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.

WOG STS

(continued)
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ECCS—Operating
B 3.5.2

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for
the limiting Design Basis Accident, a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements

) in_the lower MODES. SThe centryfugal charging pump
Perform::;E/ﬁs based on.a smaA1 break LOCA, whigh
h

establis the pump perforsance curve and ha

dependepce on power. DRmance~kequirements
b N 3

requirements are bounded by the M analysis.
Cr\c\ alread, bes,
This LCO is only applicable 1n§£§§£ 3 and above. Below

MODE 3. the SI signal setpoint manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3, "ECCS—Shutdown."

@ In MODES 5 and ?.@Dcond‘itions are such that the

probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops—MODE 5, Loo?s Filled,"
and LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled.”
MODE 6 core cooling requirements are addressed by LCO 3.9.5.
"Residual Heat Removal (RHR) and Coolant Circulation—High
Water Level,” and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation—Low Water Level.”

(continued)
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ECCS—Operating
B 3.5.2

BASES (continued)

ACTIONS . . Al

With one or more trains inoperable and at least 100% of the
ECCS flow equivalent to a singie OPERABLE ECCS train
available, the inoperable components must be returned to

) OPERABLE status within 72 hours. The 72 hour Completion
Time is based on an NRC reliability evaluation (Ref. 5) and
is a reasonable time for repair of many ECCS components.

An ECCS train is inoperabie if it is not capable of
delivering design flow to the RCS. Individual components
are inoperable if they are not capable of performing their
design function or supporting systems are not available.

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and @
diversity of subsystems, the inoperability of one¥component

in a train does not render the ECCS incapable of performing

its function. Neither does the inoperability of two
different components, each in a different train, necess
result in a loss of funct : :

(e %-)M\QAOQCF-«MZ HHST

P‘,mv i“ ond i l"a.l'\) o\l\a an

arily

@

TErF325

ncreased Tlexibility 1n(plant)opérations under CZD
circumstances when components]in gpposite trains are
inoperable. _

the ef-fa'b'kQ LHST pump

)

S l 1n ke o‘rh’

An event accompanied by a loss of offsite power and the
failure of an EDG can disable one ECCS train until power is
restored. A reliability analysis (Ref. 5) has shown that
the impact of having one full ECCS train inoperable is
;;f:iciently small to justify continued operation for

ours.

Reference # describeg/situations in which one component,
such as.dn RHR crossover valve. candisable both ECCS
traips. With one 6r more componeptf(s) inoperab}€ such that

of the flow equivaient to 3/single OPE E ECCS train
s not availaple, the facility/s in a condifion outside the
accident anplysis. Thereforg’, LCO 3.0.3
entered.

(continued)
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ECCS—Operating

B 3.5.2
BASES
ACTIONS B.1 and B.
(continued)

If the inoperable trains cannot be returned to OPE
status within the associated Completion Time, the
be brought to a MODE in which LCO does not a
achieve this status, the ug —

within 6 hours and MODE 4 within 12 hours. The a1lowed4~‘——"’,g4gggﬂﬁ/ <§g>

Completion Times are reasonable, based pn operating
experience, to reach the required(EIEﬁfgconditions from full
power conditions in an orderly manner and without

chal Ienging@_slsiems.

TSTFA325

SURVEILLANCE
REQUIREMENTS

SR_3.5.2.1

Verification of proper. valve position ensures that the flow
path from the ECCS pumps to the RCS is maintained.
Misalignment of these valves could render both ECCS trains
inoperable. Securing these valves in position by removal of
power or by key locking the control in the correct position

ensures that they cannot change sition as a result of an

active failure or be ina ned These valves (::)
are of the type( descl i price 6,)that can disable

the function of both ECCS trains and invalidate the accident

analyses. A 12 hour Frequency is considered reasonable in

view of other administrative controls that will ensure a
mispositioned valve is unlikely.

SR_3.5.2.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked. sealed, or otherwise secured in position, since
these were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any
testing or valve manipulation. Rather, it involves
verification that those valves capable of being

. mispositioned are in the correct position. The 31 day

Frequency is appropriate because the vaives are operated

{cont inued)
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ITS 3.5.2 BASES - ECCS - OPERATING

INSERT

Ci

Condition A is applicable with one or more trains inoperable. The allowed Completion Time
is based on the assumption that at least 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train is available. With less than 100% of the ECCS flow equivalent to a
single OPERABLE ECCS train available, the facility is in a condition outside of the accident
analyses. Therefore, LCO 3.0.3 must be entered immediately.
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BASES

ECCS—Operating
B 3.5.2

SURVEILLANCE
REQUIREMENTS

SR _3.5.2.2 (continued)

under administrative control. and an improper valve position
would only affect a single train. This Frequency has been
shown to be acceptable through operating experience.

SR 3.5.2.3 (Some)

With the exception of the operating harging
pump, the ECCS pumps are normally in @ standby/ nonoperating

mode. As such,flow path piping has the potential to TNSERT

develop voids and pockets of entrained gasgs”. #Maintaining
the piping from the ECCS pumps to the RCS¥full of water
ensures that the system will perform properly, injecting its
full capacity into the RCS upon demand. This will also

prevent water hammer, pump cavitation, and pumping of

the reactor vessel following an SI signal or during shutdown
@ day Frequency takes into consideration t

noncondensible gas (e.g.. air, nitrogen. or hydrogen) into

gas ageumulation in
ral contrgls”governing

ot He paﬂuldvé vord
SR _3.5.2.4 atratron Mechanism

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by Section XI of
the ASME Code. This t of testing may be accomplished by
measuring the pump developed head at only one point of the
pump characteristic curve. This verifies both that the
measured performance is within an acceptable tolerance of
the original pump baseline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the safety analysis. SRs are
specified in the Inservice Teésting Program, which
encompasses Section XI of the ASME Code. Section XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

SR_3.5.2.5 and SR 3.5.2.6

. These Surveillances demonstrate that each automatic ECCS

valve actuates to the required position on an actual or

(continued)
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ITS 3.5.2 BASES - ECCS - OPERATING

INSERT

Plant operating experience and analysis has shown that after proper system filling (following
maintenance or refueling outages), some entrained noncondensable gases remain. These
gases will form small voids, which remain stable in the system in both normal and transient
operation. Mechanisms postulated to increase the void size are gradual in nature, and the
system is operated in accordance with procedures to preclude growth in these voids.

To provide additional assurance that the system will function, a verification is performed
every 92 days that the system is sufficiently full of water. The system is sufficiently full of
water when the voids and pockets of entrained gases in the ECCS piping are small enough
in size and number so as to not interfere with the proper operation of the ECCS.

Verification that the ECCS piping is sufficiently full of water can be performed by venting the
necessary high point ECCS vents outside containment, using NDE, or using other
Engineering-justified means.
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ECCS—Operating
B 3.5.2

Ll pa ‘l O‘F “‘a.’}«“’\}
Ugomd\’\"'ca“

BASES

SURVEILLANCE SR 3.5.2.5and SR_3.5.2.6 (continued)

REQUIREMENTS
simulated SI signal and that each ECCS pumpdstarts on
receipt of an actual or simulated SI signal.. This
Surveillance is not required for valves that are locked,

- sealed, or otherwise secured in the required position under
administrative controls. The 18 month Fr uency is based on
the need to perform these Surve111ances un e_conditions
that apply ¢ : tent1al for
unplanned plant irveillances were
performed with ‘the reactor at power. The 18 month Frequency
is also acceptable based on consideration of the design
reliability (and confirming operating experience) of the
equipment. The actuation logic is tested as part of ESF
Actuation System testing. and equipment performance is
monitored as part of the Inservice Testing Program.

R nme
ecessary for proper ECCS per

ancer 13
stops to alfow proper positigning for restricteg

ruptured old leg, ensur;r}q/gzat the other coi .'les receive
’red for\plants with :

18 month Frequency is based on the same reasons as tse
stated in SR 3.5.2.5 and SR 3.5.2.6.

4nc‘ +°
Pnaen PP
funodt a nd
Sulsegue®t
Cém/:oncﬂz‘

da magz. /

SR 3.52.8
The Svrveillanse
verihes eack

Periodic inspections of the containment sump suction inlet
ensure that it is unrestricted and stays in proper operating
cond1t1on _ The 18 month Freguency is based on the need to

listel €5 ance under the cond1t1ons that app] y
Yhntte vaveis egon the need oss 1

1)
seeyred in the

su 1c1en to detect abnormal degradation and is confirmed

cocrect eogf‘\'fon-
by operating experience.

-

(continued)
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ECCS—Operating
B 3.5.2

BASES (continued) IAFSak, Section 31 3.0

A
REFERENCES 1. (@0¢C X A

2. 10 CFR 50.46.

3. (UFSAR, Section @

4. COFSAR.¥Chapter [15§) i

5. NRC Memorandum to V. Stello. Jr., from R.L. Baer,
"Recommended Interim Revisions to LCOs for ECCS
Components, " December 1, 1975.

(6\__IE Information Ndkice NoX87-O0N ) -
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.2 - ECCS - OPERATING

1. The North Anna ECCS system consists of two trains of High Head Safety Injection
(HHSD) and two trains of Low Head Safety Injection (LHSI). A Boron Injection Tank
(BIT) is used. The HHSI trains are also used for normal charging. In their ECCS
capacity, the HHSI pumps are also referred to as High Head Safety Injection (HHST)
pumps. Unlike the model plant used in NUREG-1431, the LHSI system is not shared
with the Residual Heat Removal (RHR) system. The LHSI system provides water to
the HHSI pumps to assure sufficient NPSH. Also unlike NUREG-1431, there are no
intermediate pressure pumps (referred to as Safety Injection pumps) and there are no
heat exchangers in the ECCS system. The recirculation mode heat exchangers are in
the Recirculation Spray system. North Anna has three RCS loops, so there are three
injection points per loop for the ECCS. Changes have been made to the Bases to
reflect these differences.

2. Changes are made (additions, deletions, and/or changes) to the ISTS that reflect the
plant specific nomenclature, number, reference, system description, analysis, or
licensing basis description.

3. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.

4. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in
the ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to
reference 10 CFR 50.36(c)(2)(ii).

5. Editorial change made for consistency with similar phrases in other parts of the ITS
Bases.
6. The term “active” is inserted in the Action A.1 Bases discussion to reflect that the

NAPS design only accommodates failure of an active component.

7. Statements regarding specific accidents representing the design basis of ECCS pumps
have been corrected. The ECCS pumps design characteristics are inputs to the
accident analysis, not outputs.

8. The North Anna Main Steam Line Break (MSLB) analysis (UFSAR 15.4.2) shows
that there is a brief post trip return to power until the ECCS borated water enters the
core. Statements in the Bases to the contrary are revised.

9. The Applicability Section of ISTS B 3.5.2 states: “The SI pump performance
requirements are based on a small break LOCA.” The Applicable Safety Analysis
Section states: “The centrifugal charging pumps and SI pumps are credited in a small
break LOCA event.” The NAPS design does not include a separate set of pumps,
called SI pumps for intermediate head injection, as is assumed by the ISTS.
Therefore, the ISTS information has been revised to reference the LHSI pumps and

North Anna Units 1 and 2 Page 1 Revision 0



JUSTIFICATION FOR DEVIATIONS
ITS 3.5.2 - ECCS - OPERATING

10.

11.

12.

13.

14.

15.

i6.

17.

state that their pump performance requirements are based on the large break LOCA,
and deleting reference to the SI pumps for a small break LOCA. This is a plant
specific change to reflect the NAPS design.

SR 3.5.2.8 requires a visual inspection of the containment sump suction inlet every 18
months. The Bases for this Surveillance Frequency states that the SR should be
performed under conditions that apply during a plant outage, the need to have access
to the location and because of the potential for an unplanned transient if the
Surveillance were performed with the reactor at power. The last justification is
incorrect and is removed. A visual inspection of the containment sump inlet could
not result in an unplanned transient. However, the containment conditions
(temperature, pressure, and radiation) are such that performance of the inspection
should be conducted during a plant outage.

Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.

An example is added to the ISTS Bases for Action A.1 to provide clarification of the
intent of the Action.

Information is moved from the current Technical Specifications to the Bases.

The NAPS EDGs do not sequence on the ECCS loads. The ECCS loads are already
on the emergency bus such that when the EDG comes up to speed and ties on to the
bus, the loads are energized. This change is necessary to reflect the NAPS design.

The ISTS Bases in the Applicability Section discusses that below MODE 3 the SI
signal is manually bypassed. This bypass actually occurs at 2000 psig, which would
still be in MODE 3. The ITS revises this wording to remove the implication that ST is
bypassed once conditions are below MODE 3.

The NAPS HHSI pumps include one pump that can only be manually started. A
paragraph is added to describe the operation of the manual start HHSI pump and the
HHSI pumps capable of being automatically started.

Surveillance Requirement (SR) 3.5.2.3 is modified to add the word “sufficiently,” so
that the SR reads, “Verify ECCS piping is sufficiently full of water.” Plant operating
experience and engineering analysis has shown that after initial filling of the ECCS
piping, some noncondensible gases remain. The gases will form small voids in the
ECCS piping. The ECCS piping contents are stable and the ECCS will perform its
function when required. Performing the SR every 92 days does not verify the ECCS
piping completely filled with water, but provides an added degree of assurance that
the piping is sufficiently full of water to allow the ECCS to perform its function when
required. There is no requirement for this Surveillance in the CTS.

North Anna Units 1 and 2 Page 2 Revision 0



JUSTIFICATION FOR DEVIATIONS
ITS 3.5.2 - ECCS - OPERATING

18.  North Anna Units 1 and 2 were designed and constructed on the basis of the proposed
General Design Criteria, published in 1966. Since February 20, 1971, when the
General Design Criteria for Nuclear Power Plants, Appendix A to 10 CFR Part 50,
were published, the Company attempted to comply with the intent of the newer
criteria to the extent practical, recognizing previous design commitments. The NRC’s
Safety Evaluation Report for North Anna Units 1 and 2 reviewed the plant against 10
CER Part 50, Appendix A and concluded that the facility design conforms to the
intent of the newer criteria. The North Anna UFSAR contains discussions comparing
the design of the plant to the 10 CFR 50, Appendix A, General Design Criteria.

Bases references to the 10 CFR 50, Appendix A criteria have been replaced with
references to the appropriate section of the UFSAR.

19. A Frequency of 92 days is adopted for SR 3.5.2.3 to verify that ECCS piping is
sufficiently full of water. The 92 day Frequency has been determined to be adequate
based on plant operating experience and engineering analysis. Performing the SR
every 92 days does not verify the ECCS piping completely filled with water, but
provides an added degree of assurance that the piping is sufficiently full of water to

allow the ECCS to perform its function when required. There is no requirement for
this Surveillance in the CTS.

North Anna Units 1 and 2 Page 3 Revision 0



ECCS—Shutdown
8 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.3 ECCS—Shutdown

BASES

BACKGROUND

The Background section for Bases 3.5.2, “ECCS—Operating,”
is applicable to these Bases, with the following ::

modifications. :H,‘;A Hed Sale ‘7 L/& T CHRSD
In MODE 4, the reguired ECCS train consistsiof two separate

-

The ECCS flow paths consist of piping, valveségﬁ§§:>
he refueling

and pumps such that water from t
water storage tank (RWST) can be injected into the Reactor

Coolant System (RCS) following the accidents described in
Bases 3.5.2.

APPLICABLE
SAFETY ANALYSES

The Applicable Safety Analyses section of Bases 3.5.2 also
applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that certain
autcmatic safety injection (SI) actuation is not availabie.
In this MODE, sufficient time exists for manual actuation of

@ O

—”\9 74'€€J(7

ana\lysis as semes
"‘kk‘\' ‘F‘ow {"Jﬂ\
one HHSZI pump
1§ mqmﬁy jnrheted
lvminrh‘,&ﬂtr

the required ECCS to mitigate the consequences of a DBA.4;_"

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation. The ECCS trains satisfy

1l Dep

Criterion 3 of NRCPoligcy Stalement).
£ *~f§f§i,(2§??¢ﬁ1?£aa.3£4*3(2)(q§)

LCO

- subsystem and an

In MODE 4. one of the two independent (and redundant) ECCS
trains is required to be OPERABLE to ensure that sufficient
ECCS flow is available to the core following a DBA.

subsystem. Each train includes the
piping, instruments.}and controls to ensure an OPERABLE flow

In MODE 4, an ECCS Erain consists of a

{continued)
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BASES

ECCS—Shutdown
B 3.5.3

ko
(continued)

path capable of taking suction from the. RWST and
transferring suction to the containment sump.

During an event requiring ECCS actuation., a flow path is
required to provide an abundant supply of water from the

RWST to the RCS via the ECCS pumps and their respective -
supply headers to each of the EEEB‘EETH_TEQ injection EEEE;D

nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to deliver
its flow to the RCS hot (a6 cold legs.

APPLICABILITY

In MODES 1, 2. and 3., the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

In MODE 4 with RCS temperature below 350°F, one OPERABLE
ECCS train is acceptable without single failure
consideration, on the basis of the stable reactivity of the
reactor and the limited cor ling requirements.

In MODES 5 and s.@m@;ﬁ are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7. "RCS Loops—MODE 5, Loops Filled."
and LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation—High

Water Level,” and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation—Low Water Level."

ACTIONS

. the plant is not
epared to respond to a loss of/coolant accident or Afo
continue a
The Completion Time of immediately to initiate actions that
would restore at least one £CCS RHR subsystem tg/OPERABLE
status-ensures that prol
required cooling capacity. Normally, in MODE/4, reactor
ay heat is removedfrom the RCS by an RHR loop. If no
R loop is OPERABLE for this function, redctor decay he
“must be removed by some alternate method/ such as use of the
steam generatot/. The alternate means gf heat removal/must

!
|

(continued)
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ECCS—Shutdown
B 3.5.3

BASES

ACTIONS

With both pumps and Heat exchangers ipoperable, i
be unwise £o require the plant to go to E 5. where t
only avgflable heat n i

o =
AT ip-Aith no ECCS/high”head-Subsystef JOPERABLE |\ due

, o the @
UL inoperabiTity\af_the €ehtrifugalXcharding sme”or>flow path @
" IanD 15 not prepared to [previde’hig

(frem the RASL! t

_1lz_o Design Basis Eve?ts requ1réggss The

1 hour Completion Time to restore at least one
thead-su em’to OPERABLE status ensures that prompt action @ @

is taken to provide the required cooling capacity or to
initiate actions to place the in MODE 5, where an ECCS @

train is not required.

11 '
O en | ® 6
When the Required Actions of Condition nnot be completed
[ AW wikshovld| within the required Completion Time. @ Controlled shutdow @

. . . Shou Jnttiated. Twenty-four hours is & reasonable

; 599\““" "‘ time, basSéd on operating experience, to reach MODE 5 in an

 hopesS orderly manner and without challenging (plaft) systems or )
operators.

(it

SURVEILLANCE SR_3.5.3.1
REQUIREMENTS

{continued)
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ECCS~—Shutdown

B 3.5.3

BASES
SURVEILLANCE SR_3.5.3.1 (continued) _
REQUIREMENTS

operatidn and notOtherwise i rable. Thjg allow,

3 ion in the" RHR mode d ing MODE 4, j neces;zr:y
REFERENCES The applicable references from Bases 3.5.2 apply.
WOG STS B 3.5-24
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.3 BASES - ECCS - SHUTDOWN

1. The Bases for ISTS Specification 3.5.3 are written for a plant that uses a LHSI system
that also serves as the Residual Heat Removal (RHR) system. For NAPS, the LHSI
and RHR are independent systems. Therefore, the discussion regarding the RHR
function of decay heat removal is not appropriate for ITS 3.5.3. The Bases for ITS
3.5.3 have been revised to reflect the NAPS specific ECCS design.

2. Changes are made (additions, deletions, and/or changes) to the ISTS that reflect the
plant specific nomenclature, number, reference, system description, analysis, or
licensing basis description.

3. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.

4. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in

the ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to
reference 10 CFR 50.36(c)(2)(i1).

5. The ISTS Bases Background discusses heat exchangers in the ECCS flow paths. The

North Anna design does not utilize heat exchangers in the ECCS system. Therefore,
the discussion has been eliminated.

6. A discussion is added to the ISTS Applicable Safety Analysis Section to define the
ISTS wording of “sufficient time”. This is a plant specific discussion to inform the
operators of the duration assumed in the safety analyses to take manual operator
action to mitigate the consequences of an accident.

7. The Bases of the Action to take when Required Actions cannot be completed is
changed to state that the unit must be brought to MODE 5. This is a more accurate
description than the ISTS statement that a controlled shutdown should be initiated
since the LCO only applies during shutdown.

North Anna Units 1 and 2 Page 1 Revision 0



RWST
B 3.5.4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refueling Water Storage Tank (RWST)

BASES

BACKGROUND

The RWST supplies borated water to the Chemical and Volume

Control System (CVCS) during abnormal- operating conditions.

to the refueling pool during refueling. and to the ECCS and <:)
the CoritagFnment) Spray System during accident conditions.

es both trains of #he ECCS and the ‘ (:)
pray System througi separate. redund supply
ing the injection ghase of a loss of £Oolant

. } A motor operated isolation valve
eader to isolate the RWST from the ECCS
once th$ system ha? been transferred to the recirculation
mode. The recirculation mode is entered when pump suction

ha T FlleseD

is transferred to the containment sump¥following receipt o
the RWST—Low Low (i%:% :i) signal. Bse of a single RWST to @
supply both trains of the ECCS and (Contairment/ Spray S

is acceptable since the RWST is a passive component®* and Used -
passive failures are not required to be assumed to occur [ Chord '_:‘/a f

CantidentaT Ty Wit Design Basis Events, .. tong ;
— ST oo + 'y A?':)!o:f( 77 - /“M"'f

The switchover from normal operation
of ECCS operation requires changing(Cen®riZdqay
pump suction from the CVCS volume control ta

RWST through the use of isolation valves.
valves )£ interlock#d so that 3

g ‘obtaining
of this delay are di
dble Safety Analyses sec f_the

. apd?

The ECCS (a@onwﬁmegééray&s@ pumps are provided @
with recircufation Tines that ensure each pump can maintain

minimum flow requirements when operating at or near shutoff

head conditions.

(continued)
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ITS 3.5.4 - REFUELING WATER STORAGE TANK

INSERT

The RWST supplies water to the ECCS pumps through a common supply header. Water
from the supply header enters the low head safety injection (LHSI) pumps through parallel,
normally open, motor operated valves. Water to the high head safety injection (HHSI)
pumps is supplied via parallel motor operated valves to ensure that at least one opens on
receipt of a safety injection actuation signal. The supply header then branches to the three

HHSI pumps. The RWST supplies water to the Quench Spray pumps via separate,
redundant lines.

North Anna Units 1 and 2 Insert to Page B 3.5-25 Revision 0



RWST
B 3.5.4

BASES Yec rca /a‘ll'an /,néf

BACKGROUND When the suction for the ECCS @omﬁmf spey ‘ @
(continued) pumps ' is transferred to the comMtainment sump, the
@/"q:aé must be>isolated to prevent a release of the

containment sump contents to the RWST, which could result in
a release of contaminants to the atmosphere and the eventual
loss of suction head for the ECCS pumps.

This LCO ensures that:

a. The RWST contains sufficient borated water to support @
the ECCS during the injection Pfa/sg;

Qn«‘l Ouenck .
e b. Sufficient water volume exists in the containment c

5 i id sSump tﬁgrt continued operation of the ECCS and @‘
. . (Lon®t ray System pumps (3 o A1 f/transfe

e recircuiation mode of cooling: and Toss - £ Coolant
. il cceident @
c. The reactor remains subcritical following a(LOCA). @
(Volwm®

Insufficient water in the RWST could result in insufficient
cooling capacity when the transfer to the recirculation mode
occurs. Improper boron concentrations could result in a
reduction of SDM or excessive boric acid precipitation in
the core following the LOCA, as well as excessive caustic
stress corrosion of mechanical components and systems inside
the containment.

APPLICABLE During accident conditions, the RWST provides a source g @ d)
SAFETY ANALYSES borated water to the ECCS and(Cortajrment/Spray System

pumps. As such, it provides containment cooling and
depressurization, core cooling, and replacement 1'nventory @
and is a source of negative reactivity for reactor shutdown :

(Ref. 1). The design basis transients and applicable safety

analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of B 3.5.2, "ECCS—

Operating”: B 3.5.3, "ECCS—Shutdown": and B 3.6.6,
mwray Systemg?." These analyses are
used to assess changes to the RWST in order to evaluate
their effects in relation to the_acceptance limits in the
analyses.

The RWST must also meet volume/ boron concentration, and @
- temperature requirements for¥non-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the

(continued)
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~ RWST
B 3.5.4

BASES Larqe Break,

Ao rmed
APPLICABLE required volume is a small fraction/of theravailable volume.
SAFETY ANALYSES The deliverable volume limit is by t LOCA@)
a

(continued) containment analyses. For the RWST, the deliverable volume .
is different from the total volume contained G¥ic®. Gue”to) Becaeof @
Thev pper pwsT the design of the tank, more water can be contained than can @

g be delivered.» The minimum boron concentration is an
volsme bimir 13 explicit assumption in the main steam line break (MSLB)
q%uml& -car()H

analysis to ensure the required shutdown capab y. The
importance of its value is small for-dnifs—with
injection tank (BIT) with a high Boron conce
' - - -

(on'%mi a‘HCf A

LBLOLA ,

boron Xpi1cit assumption in the
inadvertent ECCS actuation analysis, although it is
typically a nonlimiting event and the results are ve
Y, insensitive to boron concentrations. The maximum
@ temperature ensure f¥coo provided from
the RWST durinﬁ;ﬁatﬁase of-nTeedline break) is . .
consistent with safety analysis assumptions@fhe mim’mumWT fompe et n
an_ass n_i

wﬂgﬁ" ) :

miting. :

Qon+a?nwn+

, ince’the BIT will suppfy highly borated water
prior to RWS]” switchover. provided the BIT is ween the /
pumps and ° core

For a large break LOCA analysis, the minimum water volume
i %} gallons and the lower boron concentration @

, ppm are used to compute the post LOCA sump
boron concentration necessary to assure subcriticality. The
large break LOCA is the limiting case since the safety

analysis assumes that all control rods are out of the core.
- _ (R0 &

. The upper Timit on boron concentration of ([[2200°) ppm TS used

0

2200°)
to determine the maximum allowable time to switch to hot leg

(continued)
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RWST

B 3.5.4
BASES
APPLICABLE recirculation following a LOCA. The purpose of switching
SAFETY ANALYSES from cold leg to hot leg injection is to avoid boron

(continued)
: ) ? bocrded by }—\\
Oy

precipitation in the core following the accident. C{ueﬂd‘ ) @
In the ECCS analysis, the ray temperature is
assunéd to-be equat to) the RWST Tower temperature 1imit of

e lower temperature limit is violated, the
spray further reduces containment pressure, t~(:)
ses the rate at which steam can be vented out 4
the break and increases peak clad temperature. The yppe
temperature limit of [1801°F is@sedSin the small break LOCA
analysis and containment OPERABIL anaiysis. Exceeding
this temperature will result in a higher peak clad
temperature, because there is less heat transfer from the

core to the injected water for the small break LOCA and
higher containment pressures due to reduced @ :
spray cooling capacity. For the containment response

following an MSLB, the lower limit on boron concentration
and the upper 1imit on RWST water temperature are used to
maximize the total energy release to containment.

The RWST satisfies Criterion 3 of (the-NRC PeTicy Statement). (::)
10 CFR 8D, 26 ()20

Lhe W=fues
Se

LCO

N ——

The RWST ensures that an adequate sugp]y of borated water is
available to cool and depressurize the containment in the
event of a Design Basis Accident (DBA), to cool and cover
the core in the event of a LOCA, to maintain the reactor
subcritical following a DBA. and to ensure -adeq

uate level in -
OO Recircutatu)(D

the containment sump to support ECCS and {OrEa
System pump operation in the recirculation mode.

To be considered OPERABLE, the RWST must meet the water
volume, boron concentration, and temperature 1imits
established in the SRs.

APPLICABILITY

w Ene
In MODES 1, 2, 3, and 4§%ﬂﬂ§T OPERABILITY requirements are

dictated by ECCS and @nta‘j@g@ Spray System OPERABILITY
requirements. Since both the ECCS and the @
System must be OPERABLE in MODES 1, 2, 3, and 4, the RWST

must also be OPERABLE to support their operation. Core

- cooling requirements in MODE 5 are addressed by LCO 3.4.7,

"RCS Loops—MODE 5, Loops Filled," and LCO 3.4.8, "RCS

(continued)
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RWST

B 3.5.4
BASES
APPLICABILITY Loops—MODE 5, Loops Not Filled.” MODE 6 core cooling
(continued) requirements are addressed by LCO 3.9.5, "Residual Heat
Removal (RHR) and Coolant C1rcu1at1on-—H1gh Water Level,
and LCO 3.9.6, "Residual Heat Removal (RHR) -and Coolant
Circulation—Low Water Level."
ACTIONS A.l

With RWST boron concentration or borated water temperature

not within limits., they must be returned to within limits

witQin 8 hours. Under these conditions neither the ECCS nor
the“Conesinmertt/ Spray System can perform its design (:)
function. Therefore, prompt action must be taken to restore

the tank to OPERABLE condition. The 8 hour 1imit to restore

the RWST temperature or boron concentration to within limits

was developed considering the time required to change either

the boron concentration or temperature and the fact that the

contents of the tank are still available for injection.

8.1

With the RWST inoperable for reasons other than Condition A
(e.g., water volume), it must be restored to OPERABLE status

within 1 hour.

In this Condition, neither the ECCS nor the {gat@inmént)
Spray System can perform its design function. eratore,
prompt action must be taken to restore the tank to OPERABLE___(::::j>
status or to place the(@lanDyin a MODE in which the RWST is

not required. The short time 1imit of 1 hour to restore the

RWST to OPERABLE status is based on this condition
simultaneously affecting redundant trains.

C.1landC.2

If the RWST cannot be returned to QOPERABLE status within the
associated Completion Time, the (p} must be brought to a
MODE in which the LCO does not app To achieve this m @
status, the (plant) e brought to at least MODE 3 within

6 hours and to MODE 5 within 36 hours. The allowed

.- Compietion Times are reasonable, based operating
experience, to reach the required conditions from full
{continued)
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RWST
B 3.5.4

BASES

ACTIONS C.1 and C.2 (continued)

power conditions_in an orderly manner and without @
challenging systems.

SURVEILLANCE SR_3.5.4.1
REQUIREMENTS

The RWST borated water temperature should be verified every
24 hours to be within the limits assumed in the accident
analyses band. This Freguency is sufficient to identify a
temperature change that would approach either 1imit and has
been shown to be acceptable through operating experience.

SR_3.5.4.2

The RWST water volume should be verified every 7 days to be
above the required minimum level in order to ensure that a

sufficient initial supply is_available for injection and to I <::)
support continued ECCS and(;&@mg%gSpray System pump
operation on recirculation.” Since the RWST voiume is
normally stable and is protected by an alarm, a 7 day

Frequency is appropriate and has been shown to be acceptable
through operating experience.

SR_3.5.4.3

The boron concentration of the RWST should be verified every
7 days to be within the required limits. This SR ensures
that the reactor will remain subcritical following a LOCA.
Further, it assures that the resulting sump pH will be
maintained in an acceptable range so that boron
precipitation in the core will not occur and the effect of
chloride and caustic stress corrosion on mechanical systems
and components will be minimized. Since the RWST volume is
- normally stable, a 7 day sampling Frequency to verify boron

(continued)
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RWST

B 3.5.4
BASES
SURVEILLANCE SR_3.5.4.3 (continued)
REQUIREMENTS ' o ]
concentration is appropriate and has been shown to be
acceptable through operating experience.
REFERENCES 1.@FSAR. Chapter (J6f0 and Chapter §157.
WOG STS B 3.5-31 Rev 1, 04/07/95
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JUSTIFICATION FOR BASES DEVIATIONS
ITS 3.5.4 - REFUELING WATER STORAGE TANK

1. The North Anna Refueling Water Storage Tank (RWST) supplies borated water to the
Low Head Safety Injection (LHSI) pumps and the Quench Spray (QS) system. The North
Anna containment depressurization system consists of a Quench Spray System, which
draws water from the RWST during the injection phase of a Loss of Coolant Accident
(LOCA), and Inside Recirculation Spray and Outside Recirculation Spray subsystems
which draw water from the containment sump and spray it into containment during the
recirculation phase of a LOCA. The LHSI system is separate from the Residual Heat
Removal system. North Anna utilizes a Boron Injection Tank (BIT) filled with highly
concentrated boric acid which is flushed into the Reactor Coolant System by the charging
pumps.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

3. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.

4. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.

5. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(i1). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36.

6. The brackets have been removed and the proper plant specific information/value has been
provided.

7. A discussion of interlocked Volume Control Tank and RWST isolation valves and the
resulting delay in Safety Injection has been deleted. As stated in the Applicable Safety
Analysis section, this delay is of no concern for plants, such as North Anna, with a Boron
Injection Tank. The discussion of the delay in the Applicable Safety Analysis section is
also deleted. A discussion of the assumptions regarding boron concentration in the Boron

Injection Tank is included in the Applicable Safety Analyses Bases for ITS 3.5.6, Boron
Injection Tank.

8. An explanation for retaining the CTS requirement for an RWST upper volume limit is
added. The upper limit is assumed for pH control after a large break LOCA.

North Anna Units 1 and 2 Page 1 Revision 0



Seal Injection Flow

B 3.5.5
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.5 Seal Injection Flow
BASES
BACUKGROUND 0 thos umt utilizé _the @
for s 1nJe n (S The (R)
func injec 1omnrottle valves ur g an
accident is similar to the function of the ECCS throt Ie @
valves _in that each restricts flow from the (CpatTifiG .
@ pump header to the Reactor Coolant System (RCS) anspreciodes @
. y oo\ HHS T eome
The restriction on reactor coolant pump (RCP) seal injectio Fido
flow limits the amount of ECCS flow that would be diverted | funov¥ev¢ \
from the injection path following an accident®” This Timit €xcesive 5?“
is based on safety analysis assumptions that are reqmred Iniection tiow
because RCP seal injection flow is not isolated during (SI).
S&£(+7 «ch"rw\
APPLICABLE for in the large

SAFETY ANALYSES OCA) at full power

The LOCA ana]ys1s estabhshes the minimum flow
ECES) pumps. The €entTifligal’chafging) pumps are also

credited in the small break LOCA ana]ys
establishes the flow and discharge head at the design point H
or thelcentrifudap Ghar@ng)pumps. The steam generator @
tube rupturg and main steam line break event analyses also

credit theTlCentTifuGalychatgirid pumps, but are not Timiting @
in their design. Reference to these analyses is made in

assessing changes to the Seal Injection System for

evaluation of the1r effects in relation to the acceptance
limits in.these—agalyses.

seal Vagectron

(a Vs p?@ra"t A)

Rang

(124897 psiq_and Chat ..I-TF"" soontrol va Ve fulT open.
will be sufficient”for R seal Jntegrity ﬁﬂwmted &
that the rains_will _be capable of del ivering .

sufficient water

gl pumps wﬂ]
ICA and sufficient

~_For smaller LOCAs, \ &

the
overcome the loss and maintain RCS inventory. Seal —@
{continued)
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ITS 3.5.5 BASES - SEAL INJECTION FLOW

INSERT

, and protect against HHS! pump runout. The analysis neglects the contribution from seal
injection to the RCS. This conservatism bounds the minor effect of instrument uncertainty,
so instrument uncertainties have not been included in the derivation of the flow (30 gpm)

and RCS pressure (22215 psig and <2255 psig) setpoints.

North Anna Units 1 and 2 Insert to Page B 3.5-32 Revision 0



Seal Injection Flow
B 3.5.5

BASES

APPLICABLE gnggctmn flow satisfies Criterion 2 of (tpe-NRC Pol @‘7 @

SAFETY ANALYSES

(continued) Go CFR 5‘0,35(.:)(.?)(.'.@
LCO The intent of t:l? LCOhl imit on seal 1‘n:jection flow is to
make sure that flow through the RCP seal water_injection -
et e ®

1ine is low enough to ensure that sufficient Ce
pump injection flow is directed to the RCS via the

injection points (BT, DX ~in) Jo prewent pure runcat) (D@

The LCO is not strictly a flow limit, but rather a flow
1imit based on a flow line resistance. In order to
establish the proper flow line resistance. a pressure and
flow must be known. The flow line resistance is determined
by assuming that the RCS pressure is at normal operating

pressure'remains essen 1a y const tthrough aH the
applicable MODES of this LCO. A reduction in RCS pressure
would result in more flow being diverted to the RCP_seal

injection line than at normal operating pressure. The valve
settings established at the prescribed
narge:FEaaEB pressure result in a conservative
vaTve ? pos1;51og shﬁgg)d ggs [pressu;'e decr‘easfeI The additional
modifier of this evcontrol valve [charging f
"~ [Toyr~loop units 2fid ai M’ﬂ%n thr@ (alroeen'*eé)
op unitS)/being full open, is required since the valve is hand
esigned to fail open for the accident condition. Hzth the
discharge pressure and control valve position as speci
oath by the LCO, a flowslimit is established. It is this f sfancc
()’: cistance Timit that 1s used in the accident analyses.
3

The 1imit on seal injection flow combmed with the
b D h o

Seal 14_1(‘7('0"

and an open wide. conchtwn o
valve, must be met to render the ECCS 0 ERABL . If these
conditions are not met, the ECCS flow M as a

in the accident analyses.
Y o fhe cor< cauld be fess fhan
ji“ at Assumed

APPLICABILITY - In MODES 1, 2, and 3, the seal injection flow limit is
dictated by ECCS 1ow requirements, which are specified for

(continued)
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Seal Injection Flow
B 3.5.5

BASES

APPLICABILITY MODES 1, 2, 3, and 4. The seal injection flow limit is not
(continued) applicable for MODE 4 and lower. however. because high seal
injection flow is less critical as a result of the lower
initial RCS pressure and decay heat removal ‘requirements in
these MODES. Therefore, RCP seal injection flow must be
limited in MODES 1, 2, and 3 to ensure adequate ECCS
performance.

or, following a0 LOCA pum /u@
ACTIONS . Al QZ? DC;‘Z z / /o @

With the seal injection flow exceeding its limit, the/émount
of charging flow available to the RCS may be reduced* Under
this Condition, action must be taken to restore the flow to
below its limit. The operator has 4 hours from the time the
flow is known to be above the limit to correctly position
the manual valves and thus be in compliance with the
accident analysis. The Completion Time minimizes the @ @
potential exposure of the(planf to a LOCA with insufficient

injection flow and provides a reasonable time to restore

seal injection flow within limits. This time is

conservative with respect to the Completion Times of other

ECCS LCOs; it is based on operating experience and is

sufficient for taking corrective actions by operations

personnel.

B.1 and B.2

When the Required Actions cannot be completed within the

required Completion Time, a controlled shutdown must be

initiated. The Completion Time of 6 hours for reaching

MODE 3 from MODE 1 is a reasonable time for a controlled

shutdown, based on operating experience and normal cooldown ;§<::>

rates, and does not challenge Qﬁm safety systems or
operators. Continuing the(piani
Action B.1l, an additional ¢

based on operating experience
reach MODE 4, where this LCO

[ shutdown begun in Required
3 1S a reasonable time,
d\normal cooidown rates. to
longer applicable.

{continued)
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Seal Injection Flow
B 3.5.5

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR_3.5.5.1

Verification every 31 days that the manual seal injection
throttle valves are adjusted to give a flow within the limit
ensures that proper manual seal injection throttle valve
position, and hence. proper seal injection flow, is

- maintained. The Frequency of 31 days is based on

engineering judgment and is consistent with other ECCS valve
Surveillance frequencies. The Frequency has proven to be
acceptable through operating experience.

As noted, the Surveillance is not required to be performed
until 4 hours after the RCS pressure has stabilized within a
+ 20 psi@)range of normal operating pressure. The RCS
pressure requirement is specified since this configuration
will produce the required pressure conditions necessary to
assure that the manual valves are set correctly. The
exception is limited to 4 hours to ensure that the
Surveillance is timely. -

REFERENCES

1. @FSAR. Chapter @5@ and Chapter (ﬁl@

W0G STS
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.5 BASES - SEAL INJECTION FLOW

1. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.
2. The Seal Injection Bases have been modified to state that the LCO is also used for the

prevention of pump runout at low RCS pressures following a LOCA.

3. The Applicable Safety Analysis section of the Bases state that all ECCS subsystems
are taken credit for in the large break LOCA analysis. This is incorrect. The analysis
assumes that both ECCS subsystems are OPERABLE prior to a large break LOCA
but that one ECCS subsystem is disabled due to a single failure. The analysis only
credits one ECCS subsystem. This has been corrected.

4, Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or
licensing basis description.

5. The brackets have been removed and the proper plant specific information/value has
been provided.

6. The Applicable Safety Analysis section of the Bases state that the LCO ensures that
the seal injection flow is sufficient to ensure RCP seal integrity. This is incorrect for
North Anna and has been corrected. The same paragraph states that the resulting flow
from the ECCS trains is sufficient to match boiloff rates soon enough to minimize
uncovering of the core. This is changed to state that the ECCS trains provide
adequate core cooling. A large break LOCA produces core uncovery for a limited
amount of time which is mostly countered by the injection of the accumulators. The
safety injection flow provides longer term core cooling. The matching, and
exceeding, of core boiloff rates is a longer term core cooling function. The main
objective of safety injection following an accident is to provide adequate core cooling.
The Bases have been changed to reflect this analysis.

7. A discussion was added to the Applicable Safety Analysis section of the Bases
describing that uncertainties are not explicitly included in the derivation of the seal
injection flow and HHSI pump discharge pressure limits. The analysis conservatively
neglect the contribution from seal injection to the RCS. This conservatism bounds
the minor effect of instrument uncertainty.

8. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in
the ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to
reference 10 CFR 50.36.

North Anna Units 1 and 2 Page 1 Revision 0



BIT
B 3.5.6

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.6 Boron Injection Tank (BIT)

BASES

BACKGROUND

\;h '“v\c (/0'\4/‘0|

L ROOM

The BIT(is-part_of the Bofon Injectiop System, which)is the
primary meéans of quickly introducing negative rea vity

into the Reactor Coolant System (RCS) on a safety injection

from the discharge of the pumps through
lines equipped with a flow element and two valves in
_parallel that open on an SI signal. The valves can be
“operated from the main control board. The valves and flow
elements have main control board indications. Downstream of
these valves, the flow enyeE; the BIT (Ref. 1).

(SI) signal. @
The main flow path through the Boro Ingect'on is

i
The BIT is a stainless steel”tank containing concentrated
~ boric acid. Two trains of strip heaters are mounted on the
tank to keep the temperature of the boric acid solution
above the precipitation point. The strip heaters are
controlled by temperature elements located near the bottom
of the BIT, e_tempe re elements also activate High and

Low,alarméon the-main controPhoar®. In addition to the

—~~Strip heaters on the BIT, there is a recirculation system
?fcrqcenu4“" with a heat tracing system, including the piping section

between the motor operated isolation valves. which further

>

ensures that
also_&quipped T e A7 3 0
boafd, /The entire contents of the BIT are injected when
required; thus, the contained and deliverable volumes are
the same.

the poric acid stays in solution.

A d

pp fuda | pumps. u
?f the BIT is injected into the through the RCS cold
egs.

WOG STS

(continued)
B 3.5-36 Rev 1, 04/07/95
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BIT

B 3.5.6
BASES (continued)
APPLICABLE During a main steam line break (MSLB) or loss of coolant
SAFETY ANALYSES  accident (LOCA), the BIT provides an immediate source of
concentrated boric acid that quickly introduces negative
reactivity into the RCS. ‘ @

The contents of the BIT are not credited for/core cooling or
immediate boration in the LOCA analysis, but‘for post LOCA

recovery. The BIT maximum boron concentration of
m (22,5697 ppm is used to determine the minimum time for hot @
eg recirculation switchover. The minimum boron
— concentrati > ppm is used to determine the @
12250 minimum mixed mean sump boron concentration for post LOCA

shutdown reguirements.

- , For the MSLB - the BIT is the primary mechanism for
00“9"’”‘*‘\“7 injecting boron into the core to counteract sitive @
assImes @ increases in reactivity caused by an RCS cooldown. The

analysisQsESZhe minimum boron concentration of the BIT,
which also affects@ the departure from nucleate boiling
design@nglyses.) Reference to the LOCA and
MSLB analyses is used to#assess changes to the BIT to
evaluate their effect onfthe acceptance limits contained in
these analyses.

The minimum temperature limit of ﬂé@ for the BIT ensures @
that the solution does not reach the boric acid

precipitation point. The temperature of the solution is
monitored and alarmed on the main control board.

Oppm

(}\fm"\ysi:. The
MsLE coitaiamendt

rfs?onse awn\ysfs

Loy 4t -'»4{7 A s5umLS

a 2000 ‘)Pm miataum

The BIT boron concentration 1imits are established to ensure
that the core remains subcritical during post LOCA recovery.
The BIT will counteract any positive increases in reactivity
caused by an RCS cooldown. {@%

The BIT water volume {G@¥ of @‘_fo‘gz gallons is used
0

to ensure that the appropriate quantity ighly borated
water with sufficient negative reactivity is injected into
the RCS to shut down the core following an MSL8. to
determine the hot leg recirculation switchover time. and to
safeguard against boron precipitation.

g%e;__B_I_T_%atisfies Criteria 2 and 3 of @ @
’ QCF/C 50.38¢e)(2X07) )

bocon LonLen‘\'ra+7H\

of e ey,

@e

(continued)
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BIT

B 3.5.6
BASES (continued)
LCO This LCO establishes the minimum requirements for contained
volume, boron concentration, and temperature of the BIT
inventory . This ensures that an adequate supply of (:)

borated water is available in the event of a LOCA or MSLB to
maintain the reactor subcritical following these accidents.

To be considered OPERABLE, the limits established in the SR
for water volume, boron concentration, and temperature must
be met.

Ifsge equipment used to veri¥y BIT parameters (tegperature,
volum&and boron concentratiomi is determined to
inoperab then the BIT is also Ygoperable.

APPLICABILITY In MODES 1, 2, and 3, the BIT OPERABILITY requirements are
. consistent with those of LCO 3.5.2, "ECCS—Operating.”

=)

* In MODES 4, 5, and 6, the respective accidents are less
severe, so the BIT is not required in these lower MODES.

ACTIONS Al
If the required volume is not present in the BIT, both the / ”’ﬁy not

hot leg recirculation switchover time analysis and the /

precipitation analysis @auldnot-be meb? Under these be coreed
conditions, prompt action must be taken to restore the ‘

volume to above its required 1imit to declare the tank

OPERABLE, or the must be placed in a MODE in which the @
BIT is not required.

The BIT boron concentration is considered in the hot leg

recirculation switchover time_analysi n {a
precipitation analysis, and¥the reactivity analysis for an é{{b/-f @
MSLB. If the concentration were not within the required e

limits, these analyses could not be relied on. Under these

conditions, prompt action must be taken to restore the

concentration to within its required limits, or the @lafb) ‘w (2
must be placed in a MODE in which the BIT is not reguired.

The BIT temperature 1imit is established to ensure that the
- solution does not reach the boric acid crystallization
point. If the temperature of the solution drops below the

(continued)
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BIT
B 3.5.6

BASES

ACTIONS A.1 (continued)

minimum, prompt action must be taken to raise the
temperature and declare the tank OPERABLE. or the (plant! must
be placed in a MODE in which the BIT is not required.

The 1 hour Completion Time to restore the BIT to OPERABLE

status is consistent with other Completion Times establishe -

for loss of a safety function and ensures that the(ﬁigé%kfﬁ§ZZ£zj (:z)
will not operate for long periods outside of the safety

analyses.

B.1, B.2, and B.3

When Required Action A.1 cannot be complieted within the
required Completion Time, a controlled shutdown should be
initiated. Six hours is a reasonable time. based on
operating experience, to reach MODE 3 from full power
conditions and to pe borated to the required SDM wi
challenging (pJlant) ems or operators. Borating to the
required SDM assures that the plaftiis in a safe condition,
without need for any additional boration.

After determining that the BIT is inoperable and the
Required Actions of B.1 and B.2 have been completed, the

tank must be returned to OPERABLE status within 7 days. n <2j>
These actions ensure that the will not be operated Un
with an inoperable BIT for a Ten hy period of t3

should be noted, however, ‘that changes to app]icablé MODES
cannot be made until the BIT is restored to OPERABLE status
pursuant to the provisions of LCO 3.0.4.

.1

Even though the RCS has been borated to a safe and stable

condition as a result of Required Action B.2. either the BIT

must be restored to OPERABLE status (Required Action C.1) or

e(plany must be placed in a condition in which the BIT is :}

not required (MODE 4). The 12 hour Completion Time to reach
MODE 4 is reasonable, based on operating experience and
normal cooldown rates, and does not challenge (plant) safety
systems or operators.

(continued)
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BIT
B 3.5.6

BASES (continued)

SURVEILLANCE R_3.5.6.1
REQUIREMENTS L
Verification every 24 hours that the BIT water temperature
is at or above the specified minimum temperature is frequent
enough to identify a temperature change that would approach
) the accegtgb]e ’Ht]n‘it. Ihe so1ut(1‘10n 1f:emp§rature is a]sof
- . monitored by an alarm that provides further assurance o
The qoo?"’”"‘ l'“+ protection against low temperature. This Frequency has been
Corres f""‘h o He shown to be acceptabie through operating experience.

BIT hog(ﬁfv‘ljdsy_
full. Maholsot SR_3.5.6.2

ver"%,.’a% Hhat Verification every 7 days that the BIT contained volume is
81T led above the required 1imit is frequent enough to assure that

18 Camp this volume will be available for quick in\j?ction into the

. 7 RCS. 5 If the volume is too low., the BIT would not provide @
"E““ ’“ ""&’ ven S enough borated water to ensure subcriticality during

From e L,Q},Pd,ﬂ- recirculation or to(sh corelfollowing an MSLB.
N Since the BIT volume is normally stable,)a 7 day Frequency
vad,ml reeedldon | g appropriate and has been shown to be facceptable through

‘ﬂ with 48 operating experience.
oW Wi

Bore Acid Sfomab
ankﬁ.

()ro\/"& Qadt;h‘ana,l
cort shutdown Madvain

SR_3.5.6.3

Verification every 7 days that the boron concentration of
the BIT is within the required band ensures that the reactor
remains subcritical following a LOCA: it limits return to
power following an MSLB, and maintains the resulting sump pH
in an acceptable range so that boron precipitation will not
occur in the core. In addition, the effect of chloride and
caustic stress corrosion on mechanical systems and
components will be minimized.

The BIT is in a recirculation loop that provides continuous

circulation of the boric acid solution through the BIT and

the boric acid tank (BAT). There are a number of points

along the recirculation loop where local samples can be ‘

taken. The actual location used tqQ take a sample of th “m'f) @
solution is specified in the SurveilTance procedures.

Sampling from the BAT to veriTy concentration of the BIT

is not recommended. since this sample may not be homogenous

and the boron concentration of the two tanks may differ.

{continued)
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BIT

B 3.5.6

BASES
SURVEILLANCE SR_3.5.6.3 (continued)
REQUIREMENTS :

The sample should be taken from the BIT or from a point in

the flow path of the BIT recirculation loop:
REFERENCES 1. YFSAR, Chapter (6 and Chapter 1. N

~710_LFR 50.46. )

WOG STS B 3.5-41 Rev 1, 04/07/95
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.6 BASES - BORON INJECTION TANK

1. North Anna does not use the system name, “Boron Injection System” and it has been
removed from the Bases.

2. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.

3. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.

4. The brackets have been removed and the proper plant specific information/value has been
provided.

5. The Boron Injection Tank volume and usable volume are the same. Changes are made to
the Bases to reflect the design.

6. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the

ISTS Bases to the NRC Final Policy Statement are revised in the IT'S Bases to reference
10 CFR 50.36.

7. Changes are made to describe specific assumptions made regarding Boron Injection Tank
boron concentration for specific analyses.

8. The LCO paragraph, “If the equipment used to verify BIT parameters (temperature,
volume, and boron concentration) is determined to be inoperable, then the BIT is also
inoperable,” is not adopted. Surveillances use this equipment to verify these parameters
are within limits at appropriate frequencies. They are required to verify that the BIT is
OPERABLE, but their inoperability does not render the BIT inoperable. The BIT is
considered capable of performing it’s safety function as long as the Surveillance
Requirements for these parameters have been met within the required Frequencies. This

is consistent with the use of equipment used to perform surveillances in other sections of
NUREG-1431.

North Anna Units 1 and 2 Page 1 Revision O



SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

SECTION 3.5 - EMERGENCY CORE COOLING
SYSTEMS (ECCS)

CURRENT TECHNICAL SPECIFICATIONS

MARKUP AND DISCUSSION OF CHANGES

North Anna Units 1 and 2 Revision 0



ITS 3.5.1 - ACCUMULATORS

UNIT 1
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Lco 351

SR 3.5.0.1
SR 3.5.).2

$e 3.5.).4
SR 3.51.3%

A(_ 'Abn. A

Ac-‘ll'o'\ B
S Ac“‘(’)n Ccl

Ag}ion C {
A; ‘II.O" D

SR 35.1.2
SR 3513

se 350l

T7Ts 35/

4-14-87

)

3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
ACCUMULATORS

LIMITING CONDITION FOR OPER.ATION

/ Thrge } i
|4
3.5.1 @raactor coolant system accumulator shall be OPERABLE@

he isolation valve open \
A contaihed borated vévolume of between 7588 and 7 ons/k‘\@
Between 2200 and 60 ppm of b | /

nitrogen co;éjressure of/between 599 /and 667 psig /

APPLICABILITY: MODES 1, 2 and 3*.

ACTION: @ Pnofnkq’ Action A

a. With one accumulator inoperabie, exfept as a result of §
@ C]os€d iseTation wirlve) restore theyinoperable accumulator to
OPERABLE status within one hour or }

the next 12 hours. CA:‘; 3 Achom C. D
14 1th one accumulator ipeperable dde to the 'so]ation/vﬂve
M]gs;&ithe immediatety open isolation valve o

e in HOT STANDBY ‘within one” hg
' Nours. >

SURVEILLANCE REQUIREMENTS (Add propesed 4 "(’

4.5.1 Each accumulator shall be demonstrated OPERABLE:

a. At least once per 12 hours by: ,kg7saoya/kam and £ 1156 galions
1. Verifying the contained borated water volume‘and nitrogen A2
cover-pressure in the tank;v\and s 2595 psig and 2667 Vs 2

2. Verifying that each accumulator isolation valve is,open.

. }gg_ve? Togkout ofvElves isfot
'j—

NORTH ANNA-UNIT 1 3/4 5-1 Amendment No. 93

~,ti’e:r.ge,{»tf‘z Reo O



175

SR3.514

- SR3.5.15

T75 351

11-26-77

A

EMERGENCY CORE COOLING SYSTEMS

$hat is not +the resuft of additon
/fram 4he rcfuc/:? u.)a{. s'/om,o_ -fam(/ @

SURVE ILLANCE REQUIREMENTS (Continued) ' /(

L

%, A
b. At least once per 31 days and within 6fhours after each solution

volume increase of > of

(tamk—yolum@*by verifying the boron _ -
concentration of thg,accumu’l solution.&s— ‘
15 7220 Pprm and £ 2400 ppra }‘“@

At least once per 31 days when the ‘RCS pressure is above 2000
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3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

ACCUMULATORS

LIMITING CONDITION FOR OPERATION

-
3.5.1 @ reactor coolant system accumulator shall be OPERABLE@ @

A contafned borateg/water volumg’/of between #7580 and 77564”0%

. # nitrogen cgver-pressure /6f between 599 and 667 ps£ig. :
APPLICABILITY: MODES 1, 2 and 3*. -
ACTION: (AJ prepesed Am‘mn )

status mthm one hour or.

hours. (A& ém,oua Agtron Cj

b. i ne a umuiatg? inopera inoperapie due tothe isolatigh valve bgdng \
?(o her ipfiediatelyfpen the #Solation vadv e id HOT
ANDBY Awithindne hour and\Qe n ithi

OWN™within the next\Z
(ﬁm e

SURVEILLANCE REQUIREMENTS &f_’e_@ecf Action M

4.5.1.1 Each accumulator shall be demonstrated OPERABLE:

a. At least once per 12 hours by: (2> 758qu//an: and £775¢€ ?/@ i

1. Verifying the contained borated water vo’lume“and nitrogen
cover-pressure in the tanks, and /. 5 £95 psig and £ 847 /“,7)
2. Verifying that each accumulator isolation valve is,open.

U'm

C;rﬂlt;ed' in

Pressure above 1000 psi ; 1ocK ¢ outﬂalves d
in_MODE 3 witen below Wgﬁgﬁ
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IT 5 EMERGENCY CORE COCLING SYSTEMS
/ ’

SURVEILLANCE REJUIREMENTS (Lontinued)

§0) [indicated eve ) N
L{ b. At least once per 31-days and within 6 hours)afterieach solution
JSﬁe 3.5;1- volume increase of greater than or egqual to of ta

verifying the boron concentration o_t_tlnyaccumuhté‘r ]
15 2 AR par and
At least once per 3] days when the RCS pressure 1s above 20G0 psig
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DISCUSSION OF CHANGES
ITS 3.5.1 - ACCUMULATORS

ADMINISTRATIVE CHANGES

Al

A2

A3

A4

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
preferences, editorial changes, reformatting, revised numbering, etc.) are made to
obtain consistency with NUREG-1431, Rev. 1, "Standard Technical Specifications-
Westinghouse Plants" (ISTS).

These changes are designated as administrative changes and are acceptable because
they do not result in technical changes to the CTS.

CTS LCO 3.5.1 states each reactor coolant system accumulator shall be OPERABLE
and states accumulator requirements that must be met for each accumulator to be
OPERABLE. ITS LCO 3.5.1 states three accumulators shall be OPERABLE. This
changes CTS by moving the specific accumulator requirements to Surveillances.

This change is acceptable because ITS SR 3.0.1 states that failure to meet a
Surveillance is failure to meet the LCO. The movement of this information from the
LCO to the Surveillances results in no change to the OPERABILITY requirements.

This change is designated as administrative because it does not result in technical
changes to the CTS.

CTS 3.5.1 does not contain a specific ACTION for two or more accumulators
inoperable. With two or more accumulators inoperable, CTS 3.0.3 would be entered.
ITS 3.5.1 ACTION D directs entry into LCO 3.0.3 when two or more accumulators
are inoperable.

This change is acceptable because the actions taken when two or more accumulators
are inoperable are unchanged. Adding this ACTION is consistent with the ITS
convention of directing entry into LCO 3.0.3 when a condition represents a loss of
safety function. This change is designated as administrative because it does not result
in technical changes to the CTS.

CTS Surveillance 4.5.1.b requires the accumulator boron concentration to be verified
after each solution volume increase of = 5% of accumulator tank volume. ITS SR
3.5.1.4 Frequency includes a Note clarifying that this boron concentration verification
need only be performed on the affected accumulator.

This change is acceptable because it is consistent with the current use and
understanding of the Surveillance. Testing is unnecessary on accumulators not
affected by a solution volume increase. This change is designated as administrative
because it does not result in technical changes to the CTS.

North Anna Units 1 and 2 Page 1 Revision 0



DISCUSSION OF CHANGES
ITS 3.5.1 - ACCUMULATORS

A5  CTS 3.5.1 Applicability is modified by a Note restricting the MODE 3 applicability to
when pressurizer pressure above 1000 psig. ITS 3.5.1 Applicability restricts MODE 3
applicability to when RCS pressure is above 1000 psig.

This change is acceptable because the difference between pressurizer pressure and
RCS pressure is not significant, though pressurizer pressure and RCS pressure do
differ somewhat due to the elevation head of the pressurizer. Specifying RCS
pressure instead of pressurizer pressure provides consistency with the instrumentation
actually used to meet the LCO. This change is designated as administrative because it
does not result in technical changes to the CTS.

A6 CTS 3.5.1, Action a states that if an inoperable accumulator is not restored to
OPERABLE status within one hour, the unit must be placed in HOT SHUTDOWN
within the next 12 hours. CTS 3.5.1, Action b states that with one accumulator
inoperable due to the isolation valve being closed, if the valve is not immediately
opened, the unit be in HOT STANDBY within one hour, and HOT SHUTDOWN
within the next 12 hours. CTS 3.0.1 states that the LCO and Action requirements are
applicable during the Operational MODES or other conditions specified for each
Specification. The Applicability of CTS 3.5.1 is MODES 1, 2, and MODE 3 with
pressurizer pressure > 1000 psig, so the LCO and Actions become not applicable in
MODE 3 with pressurizer pressure < 1000 psig, and entry into HOT SHUTDOWN
(MODE 4) is not required. ITS 3.5.1, ACTION B.1 requires that with one
accumulator inoperable for reasons other than boron concentration not within limits,
that the accumulator be restored to OPERABLE status within one hour. If the
accumulator is not restored to OPERABLE status within one hour, ITS 3.5.1 Action
C.1 requires entry into MODE 3 within 6 hours, and Action C.2 requires RCS
pressure be < 1000 psig within 12 hours. This changes the CTS by replacing the
requirement to be in MODE 4 within 13 hours of the inoperability with a requirement
to reduce RCS pressure to < 1000 psig while in MODE 3. The addition of the 6 hour
time limit to be in MODE 3 is described in Discussion of Change M.1.

This change is acceptable because the time to reduce RCS pressure to < 1000 psig
while in MODE 3 is still 13 hours from the time of the inoperability. This change
clarifies an existing requirement. This change is designated as administrative because
it does not result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

M.1 CTS 3.5.1, Action a states that if an inoperable accumulator is not restored to
OPERABLE status within one hour, the unit must be placed in HOT SHUTDOWN
within the next 12 hours, but does not include a time by which the unit must be placed
in MODE 3. ITS 3.5.1, Action C.1 requires entry into MODE 3 within 6 hours. This
changes the CTS by adding a 6 hour time limit to be in MODE 3.
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This change is acceptable because the requirement to place the unit in MODE 3 in six
hours is based on operating experience and the need to reach the required conditions
from full power in an orderly manner and without challenging unit systems. This
change is designated as more restrictive because it imposes a new Completion Time
requirement.

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

None

LESS RESTRICTIVE CHANGES

L.1

(Category 2 — Relaxation of Applicability) The CTS 3.5.1 Applicability is MODES 1,
2, and 3. The MODE 3 applicability is modified by a footnote that states,
«pressurizer Pressure above 1000 psig. Power lock out of valves is not permitted in
MODE 3 when below 1000 psig.” The ITS 3.5.1 Applicability is MODES 1 and 2,
and MODE 3 with RCS pressure > 1000 psig. This changes the CTS by eliminating
the CTS Applicability statement, “Power lock out of valves is not permitted in
MODE 3 when below 1000 psig.”

The purpose of the CTS 3.5.1 additional Applicability requirement is to ensure that
the accumulator isolation Motor Operated Valves (MOVs) have electrical power and
can be opened in lower MODES from the Control Room if needed. This change is
acceptable because the requirements continue to ensure that the components are
maintained in the MODES and other specified conditions assumed in the safety
analyses and licensing basis. This requirement is not part of the Applicability, but a
separate requirement on the accumulator isolation MOVs that applies outside of the
Applicability of CTS LCO 3.5.1. Below 1000 psig, the accumulator isolation MOVs
are closed to prevent injection of the accumulator contents during normal shutdown
and depressurization of the RCS. This change is acceptable because no accident
analyses performed in MODE 3 with RCS pressure below 1000 psig or in lower
modes or other specified conditions assume the use of the accumulators for accident
mitigation. This requirement does not contribute to the accumulator’s performance of
their safety function and is not required for accumulator OPERABILITY. This
change is designated as less restrictive because the LCO requirements are applicable
in fewer operating conditions than in the CTS.
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L2

L3

(Category 3 — Relaxation of Completion Time) CTS 3.5.1 Action a states that an
inoperable accumulator must be restored to OPERABLE status within one hour,
except as a result of a closed isolation valve. ITS 3.5.1 ACTION A.1 states that if one
accurnulator is inoperable due to boron concentration not within limits, it must be
restored to OPERABLE status within 72 hours. This changes CTS by increasing the
time one accumulator may be inoperable due to boron concentration not within limits
from 1 hour to 72 hours.

The purpose of CTS 3.5.1 is to ensure that the accumulator is available to mitigate
design basis events. The boron in the accumulator, when mixed following a Loss of
Coolant Accident (LOCA) with the borated water of the other accumulators, the RCS,
the Boron Injection Tank, and the Refueling Water Storage Tank, is used to keep the
core subcritical. This change is acceptable because the Completion Time is consistent
with safe operation under the specified Condition, considering the operability status
of the redundant systems of required features, the capacity and capability of remaining
features, a reasonable time for repairs or replacement of required features, and the low
probability of a DBA occurring during the allowed Completion Time. The maximum
accumulator boron concentration, when mixed with the other borated water sources,
affects the actions taken to prevent boron stratification after a LOCA. This change is
acceptable because an out of limit boron concentration is likely to be a small
departure from the assumed values and, when mixed with the other borated water
sources, will not have a significant effect on post-LOCA shutdown margin or boron
stratification. The Completion Time of 72 hours is acceptable given the low
probability of a LOCA occurring during the period and is the same time allowed for
an inoperable ECCS train. This change is designated as less restrictive because

additional time is allowed to restore parameters to within the LCO limits than was
allowed in the CTS.

(Category 3 — Relaxation of Completion Time) CTS 3.5.1, Action b, requires that a
unit be in HOT STANDBY within 1 hour and HOT SHUTDOWN within the next 12
hours when an accumulator is inoperable due to a closed accumulator isolation valve.
ITS LCO 3.5.1 states that if an accumulator is inoperable for any reason other than an
out of limit boron concentration, the accumulator must be restored to OPERABLE
status within one hour. If the accumulator is not restored to OPERABLE status
within one hour, the unit must be in MODE 3 in 6 hours and MODE 3 with RCS
pressure < 1000 psig in 12 hours. This changes the CTS by extending the time to
enter MODE 3 with a closed accumulator isolation MOV from 1 hour to 7 hours. The
time to exit the Applicability remains 13 hours from the time of the inoperability, and
is addressed by Discussion of Change A.6.

The purpose of CTS 3.5.1 Action b is to minimize the time that one accumulator is
inoperable due to isolation. This change is acceptable because the Completion Time
is consistent with safe operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of
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required features, and the low probability of a DBA occurring during the allowed
Completion Time. Two accumulator are still OPERABLE. The unit is still required
to enter MODE 3, but in a more controlled manner and allows one hour to correct the
inoperability. Allowing only one hour to reach MODE 3 allows no time to correct the
condition and requires a very rapid shutdown or a manual reactor trip, both of which
are undesirable transients. Allowing one hour to open a closed accumulator isolation
MOV could avoid those transients, and allowing 6 hours to enter MODE 3 decreases
the risk associated with a rapid shutdown or plant trip. Actions allowing 1 hour to
repair and 6 hours to enter MODE 3 are consistent with Technical Specifications
ACTIONS for comparable conditions. This change is designated as less restrictive

because additional time is allowed to restore parameters to within the LCO limits than
was allowed in the CTS.

L4  (Category 7 — Relaxation Of Surveillance F requency) CTS Surveillance 4.5.1.c
requires that the accumulator boron concentration be verified at least once per 31 days
and within 6 hours after each solution volume increase of > 5% of tank volume. ITS
SR 3.5.1.4 contains the same requirements, but it will not require the boron
concentration to be measured if the solution volume increase was made from the
Refueling Water Storage Tank (RWST).

The purpose of CTS 4.5.1.b is to provide assurance that solution added to the
accumulators does not make boron concentration in the accumulator go out of
specification. This change is acceptable because the new Surveillance Frequency has
been evaluated to ensure that it provides an acceptable level of equipment reliability.
This change is acceptable because the accumulator boron concentration is required to
be between 2200 and 2400 ppm and ITS LCO 3.5.4 requires the RWST boron
concentration to be between 2300 and 2400 ppm. Therefore, the borated water moved
from the RWST to the accumulators cannot cause the accumulator boron
concentration to be changed to outside of its limit. This change is designated as less

restrictive because Surveillances will be performed less frequently under the ITS than
under the CTS.

L5  (Category 5 — Deletion of Surveillance Requirement) CTS Surveillance 4.5.1.d
requires verification every 18 months that each accumulator isolation MOV opens
automatically when RCS pressure exceeds 2010 psig and on receipt of a safety
injection test signal. The ITS does not contain that requirement.

The purpose of CTS 4.5.1.d is to verify that the accumulator isolation valves open
automatically when the specific conditions are met. This change is acceptable
because the deleted Surveillance Requirement is not necessary to verify that the
equipment used to meet the LCO can perform its required functions. Thus,
appropriate equipment continues to be tested in a manner and at a frequency necessary
to give confidence that the equipment can perform its assumed safety function. ITS
SR 3.5.1.1 requires that each accumulator isolation valve is fully open every 12 hours.
ITS SR 3.5.1.5 requires that every 31 days that power is verified removed from each
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accumulator isolation valve. There are indications in the Control Room which would
alert an operator if an accumulator isolation MOV were to be inadvertently closed and
within one hour the valve must be opened or a unit shutdown must be initiated. The
ability of the valves to open automatically is not credited in the safety analysis, which
assumes that the valves are open at the time the accident occurs. This change is
designated as less restrictive because Surveillances which are required in the CTS will
not be required in the ITS.

L6 (Category 6 — Relaxation Of Surveillance Requirement Acceptance Criteria) CTS
Surveillance 4.5.1.c requires verification that the breaker supplying power to the
accumulator isolation MOV is locked in the off position at least every 31 days when
the RCS pressure is above 2000 psig. ITS SR 3.5.1.5 requires verification that power
is removed from each accumulator isolation MOV at least every 31 days when the
RCS pressure is above 2000 psig. This changes the CTS by not specifying in what
manner electrical power is removed from the valve.

This change is acceptable because it has been determined that the relaxed
Surveillance Requirement acceptance criteria are not necessary for verification that
the equipment used to meet the LCO can perform its required functions. Replacing
the requirement to specifically verify that the breaker supplying power to the isolation
valve operator is locked in the off position with the requirement to verify power is
removed eliminates unnecessary details in the Surveillance Requirement. The ITS
still retains the requirement to verify power is removed from each accumulator
isolation valve operator. This change is designated as less restrictive because less

stringent Surveillance Requirements are being applied in the ITS than were applied in
the CTS.
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LIMITING CONDITION FOR OPERATION
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————

352  Two(pa€pendnt)ECCS subsystems shall be OPERABLE (vish eack ubsystam)

icomprised of;

jnment sump when sugéon is transferred during

the recircyfation phase of opera onﬁr froxkthc dxscha:g\ e of the out.s\{ J ™M, d
\_Necirculation spiwy pump.

APPLICABILITY: MODES1,2and3.

ACTION: \“"”"

a. With one ECCS subsystem inoperabie, restore the inoperabie subsystem to
OPERABLE status within 72 hours or be in,HOT SHUTDOWN within the next 12
hours. GDE;? n g/]oalf @/

the event

e provxsxo f Specificgtfon 3 0.4 argiot apphcabl to 3.5.2.a agd 3.5.2.b for
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SR3523 |
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1715 352

11-26-77
RGEN S S

SURVEILLANCE REQUIREMENTS

——
e

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE:
a. At least once per 12 hours by verifying that the following valvcs are in the indicated

position h power to the valve operators removed:
mer Vaive Function Valve Position h
a. MOV-1890A - a. LHSItohotleg a. closed :
b. MOV-1890B b. LHSIto hotleg b. closed
¢. MOV-1836 ¢. Chpumptocoldleg c. closed
d. MOV-1869A d. Ch pump to hot leg d. closed
e. MOV-1869B e. Ch pump to hot leg e. closed

2. At least once per 31 days by verifying that each valve (manual, power operated or
automatic) in the flow path that is not locked, sealed, or otherwise secured in position,

is in its correct position. «-——/"_@R F25.23 F (M2

/
. /Of the areas affected within containment at the completion of each contfinment
entry when CONTAINMENT MEGRITY 1s establighed.

R —

d. At least once per 18 months by:

1. A visual inspection of the containment sump and verifying that the subsystem
suction inlets are not restricted by debris and that the sump components (trash

P racks, screens, etc.) show no evidence of structural distress or.corrosion.
1

s At least 18 months( g rGidoyh) @boorma D
] . ast once T montns S

1. Verifying that each automatic valve in the flow pa actuates to its correct position

Zafety JafctionfEgy signal.
on ] signa _H,_K.L . ,“;/ {oJeJ

5@,.[;«) O O’IAMC
\Secura) tr\.ﬂos""’"l
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SR 3.5.2.4

CR3.504

/
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YS
SURVEILLANCE REQUIREMENTS (Continued)

2
g/pumpdistart automatically upon receipt
(an acdual or W@
— @A)

= | 4
f. ollowirig pum@L_‘vip the iidicated disc| h@) _
the Insorvrce Wb tracting-liction pres€ure) on wecirculatigarflowwhen tested »
(4 ~sfrose-) "pursuant 1oSpecificaion £03) (developed heud o Fhe fest fow
Pm ajls j ')‘h

e

I. ging pump greater than 4r cqual to 2410 psig.
2. Low head safety injection’pump greaterthan or equgtto 156 psi

By verifying that the following manual valves €quipng adjus O preve {LA2

: are(lgckedand mgge\a}in the :
C /W ithin 4 hoyss following cppletion of anyfepositioning or ma{mcnana
on the vaiy€ when the ECCS subsystems #fe required to be ERABLE
z. At least once per 18 months.

1-SI-188 Loop A Cold Leg
1-81I-191 Loop B Cold Leg
1-S1-193  Loop C Cold Leg
1-81-203 Loop A HotLeg
1-§1-204 Loop B Hot Leg

6. 1-SI-205 Loop C Hot Leg :
Bu’perfomljng a ffow balance test, dyfing shutdown, follow; -g completion of

A e

NORTH ANNA - UNIT 1 3/45-5 Amendment No. 6-39-171-176;
188, 202

Page _3 a)(j : ﬁzy. O



ITS 3.5.2 - ECCS - OPERATING

UNIT 2

North Anna Units 1 and 2 Revision 0



TTS 352

A

07-24-96
EMERGENCY CORE COOLING SYSTEMS
IT5 —Tav ° |

LIMITING CONDITION FOR OPERATION

[C0352 352  TwolindePepd€ntECCS subsystems shall be OPERABLE(twitiréach sfbsystem )

Comprised of:

the recirculation fhase of operation.

APPLICABILITY: MODES 1,2 and 3. 3
ACTION: Gr o '
A C‘} on A a With one’ ECCS subsystem inoperable, restore the inoperable subsystem to
Action B OPERABLE status within 72 hours or be in HOT SHUTDOWN within the next 12
hours. MOD: 2 in & hours cend )~ Ml

The provjsions of Spcc;xZémon 3.04 are 92( applicable to 3/5.2.a and 3.5 b for
) one hour following he above 270°F gf prior to cooldgivn below 27
SURVEILLANCE REQUIREMENTS e\@

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE:

5 R 3.5.2.] a, At least once per 12 hours by verifying that the following vaives are in the indicated
positions with power to the valve operators removed: '

NORTH ANNA - UNIT 2 3/4 5-3 Amendment No. 3491370, 183

/Page I J} ‘ R&vo



IT7s 3552

@

. 07-24-96
EMERGENCY CORE COOLING SYSTEMS
175
—  SURVEILLANCE REQUIREMENTS (Continued)

~71 .

SR 3521 Valve Number Valve Function Valve Position
MOV-2890A LHSItohotleg ~  a. closed

MOV-2890B LHSI to hot leg b. closed
MOV-2836 Chpumptocoldleg c¢. closed
MOV-2869A Chpumptohotleg d. closed
MOV-2869B e

o pn op
o a0 op

Ch pump to hot leg . closed

SR35.2.72 b. At least once per 31 days by verifying that each valve (manual, power operated or

automatic) in the flow path that is not locked, sealed, or otherwise secures in
SR3 5.2 3 position, is in its correct position. A J SR 3.52.3 @

containmient entry when
d. At least once per 18 months by:
S F 3528 1. A visual inspection of the containment sump and verifying that the
subsystem suction inlets are not restricted by debris and that the sump
components (trash racks, screens, etc. ) show n~ evidence of structural
distress o that & not [ocked
e. At least once per 18 mon CE@" ) Seald, o othensie/
pe Sec i ved in posiian
SR3s525 1.
ump@stan automatically upon receipt .
(R352¢ P —ad
—
’ L]
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SURVEILLANCE REQUIREMENTS (Continued)

)

< }e 3524 & By verifying that each{ofthefollowin pum;g fAev€lop theindicated ME\ .

g ugghent (o
SR 3527 Znd sibs bonent dama kﬁmw

@s—ure (aft;fsubnacqu’sucnon pressure) on recirculation flow when teste
! eveloped Aqua‘/ +the
+&,J fou v\" s 9quck,¢ thas,

ov he ~i evel

OWlthm J?v{followmg copfpletion of an posmomng amtcn) @
on the vai¥e when the E subsystcms e required 1o p¢ OPERAB
At Jeast once per 18 months.
1. 2-81-89 Loop A CoidLeg
2. 2-SI-97 Loop B Coid Leg
3. 2-8I-103 Loop CCold Leg
4. 2-SI-116 Loop A HotLeg
5
6

. 2-SI-111 Loop B Hot Leg
. 2-8I-123 Loop C Hot Leg

7.4)

to the minimum ﬂ?\’n rate required to
demonstrate comp}{ance with 10 CFR 50/46. and

b) The total pump flow rate is less than 7/cqual to the evaluatgd pump

runout limit.
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DISCUSSION OF CHANGES
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ADMINISTRATIVE CHANGES

Al

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
preferences, editorial changes, reformatting, revised numbering, etc.) are made to
obtain consistency with NUREG-1431, Rev. 1, "Standard Technical Specifications-
Westinghouse Plants" (ISTS).

These changes are designated as administrative changes and are acceptable because
they do not result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

M.1

M.2

M3

CTS 3.5.2 Action a requires, when one ECCS subsystem is inoperable, the subsystem
be restored to OPERABLE status within 72 hours or the unit be in HOT
SHUTDOWN within the next 12 hours. ITS 3.5.2 Action A requires an inoperable
ECCS train be returned to OPERABLE status in 72 hours. ITS 3.5.2 Action B
requires the unit to be placed in MODE 3 within 6 hours and MODE 4 within 12
hours if the Required Action and Completion Time for ITS Action A are not met.
This changes the CTS by requiring entry into MODE 3 within 6 hours.

This change is acceptable because the requirement to place the unit in MODE 3 in six
hours is based on operating experience and the need to reach the required conditions
from full power in an orderly manner and without challenging unit systems. This
change is designated as more restrictive because it imposes a time requirement on
when the unit must be in MODE 3.

CTS 3.5.2, Action c states that the provisions of Specification 3.0.4 are not applicable
for one hour following heatup over 235 °F (270 °F Unit 2) or prior to cooldown
below 235 °F (270 °F Unit 2). ITS 3.5.2 does not include this allowance.

The purpose of CTS 3.5.2 Action c is to provide 1 hour to disable or enable ECCS
equipment in order to comply with the Low Temperature Over Pressure System
(LTOPS) requirements. This change is acceptable because the allowance is no longer
needed. The current LTOPS enable temperature is 235 °F for Unit 1 and 270 °F for
Unit 2. This is well below the Applicability of LCO 3.5.2 (i.e., MODE 3 entry at

350 °F.) Therefore, there is sufficient time without this allowance to disable or enable
ECCS equipment. This change is more restrictive because it eliminates an allowance.

ITS SR 3.5.2.3 requires verification that ECCS piping is sufficiently full of water

every 92 days. CTS does not contain such a requirement. This changes the CTS by
adding a Surveillance Requirement.
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The purpose of ITS SR 3.5.2.3 is to provide an added degree of assurance that that the
ECCS piping is sufficiently full of water, permitting the ECCS to function properly
when required. Operating experience and engineering analysis has shown that after
initial filling of the ECCS, some noncondensible gas will remain and form voids and
pockets in the ECCS piping, and the ECCS can still perform its function. This change
is acceptable because it requires a new surveillance requirement providing additional
assurance that the ECCS can perform its function. This change is designated as more
restrictive because it adds a Surveillance Requirement.

M4  Unit 1 CTS LCO 3.5.2 states that two independent ECCS subsystems shall be
OPERABLE and an OPERABLE flow path must be capable of taking suction from
the refueling water storage tank, the containment sump, or from the discharge of the
outside recirculation spray pump. The ITS moves the details of what constitutes an
OPERABLE subsystem to the Bases, but these details do not include the option to
take suction from the discharge of the outside recirculation spray pump. This changes
the CTS by eliminating the option of an OPERABLE ECCS subsystem taking suction
from the discharge of an outside recirculation spray pump.

This change is acceptable because it is consistent with the accident analyses. The
accident analyses do not assume that an ECCS subsystem takes suction from the
discharge of an outside recirculation spray pump. This change is designated as more
restrictive because an option present in the CTS does not appear in the ITS.

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LA.1 (Type I — Removing Details of System Design and System Description, Including
Design Limits) CTS LCO 3.5.2 states that two ECCS subsystems shall be
OPERABLE and contains a description of what constitutes an OPERABLE
subsystem. The Unit 1 LCO also describes the capability of the outside recirculation
spray pump to discharge to the ECCS subsystems (acting as a backup to the Low
Head Safety Injection pump) during the recirculation phase of a LOCA. CTS
Surveillance 4.5.2.¢.2 lists the pumps that are included in an OPERABLE subsystem.
ITS 3.5.2 requires two ECCS trains to be OPERABLE, but the details of what
constitutes an OPERABLE train are moved to the Bases. ITS SR 3.5.2.6 does not list
the pumps which comprise an ECCS train. This changes the CTS by moving the
details of what constitutes an OPERABLE system to the Bases.

The removal of these details, which are related to system design, from the Technical
Specifications is acceptable because this type of information is not necessary to be
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LA2

LA3

included in the Technical Specifications to provide adequate protection of public
health and safety. The ITS still retains the requirement for two ECCS trains to be
OPERABLE and to verify each ECCS pump starts or breaker closes in test
automatically on an actual or simulated actuation signal. Also, this change is
acceptable because the removed information will be adequately controlled in the ITS
Bases. Changes to the Bases are controlled by the Technical Specification Bases
Control Program, described in Chapter 5 of the ITS, which provides for control of
changes to the Bases and ensures that any changes to the Bases are properly
evaluated. This change is designated as a less restrictive removal of detail change
because information relating to system design is being removed from the Technical
Specifications.

(Type 2 — Removing Descriptions of System Operation) CTS Surveillance 4.5.2.g
requires verification that a specified group of manual valves requiring adjustment to
prevent pump “runout” and subsequent component damage are secured in the proper
position for injection. ITS SR 3.5.2.7 requires verification that the same group of
valves are secured in the correct position. This changes the CTS by moving the
description of the purpose of the valves and what constitutes the proper position to the

 Bases.

The removal of these details, which are related to system operation, from the
Technical Specifications is acceptable because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. The ITS still retains the requirement to verify
the valves are secured in the listed position. Also, this change is acceptable because
the removed information will be adequately controlled in the ITS Bases, as
appropriate. Changes to the Bases are controlled by the Technical Specification
Bases Control Program, described in Chapter 5 of the ITS, which provides for control
of changes to the Bases and ensures that any changes to the Bases are properly
evaluated. This change is designated as a less restrictive removal of detail change
because information relating to system operation is being removed from the Technical
Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS Surveillance 4.5.2.f specifies that the HHSI pumps and
LHSI pumps be tested in accordance with 4.0.5 (the Inservice Test Program) and that
a specific developed head (i.e., developed head equals the discharge pressure minus
the suction pressure) be met. ITS SR 3.5.2.4 requires the same testing, but the
specific limits on developed head for each type of pump are maintained by the
Inservice Test Program. This changes the CTS by moving the procedural details for
meeting the Surveillance to the ISVIST Program.

The removal of these details for performing surveillance requirements from the
Technical Specifications is acceptable because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
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LAA4

LAS

protection of public health and safety. The ITS still retains the requirement to verify
each ECCS pump’s developed head when tested in accordance with the Inservice
Testing Program. Also, this change is acceptable because these types of procedural
details will be adequately controlled in the ISVIST Program. This change is
designated as a less restrictive removal of detail change because procedural details for
meeting Technical Specification requirements are being removed from the Technical
Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS Surveillance 4.5.2.c requires a visual inspection for loose
debris in containment prior to establishing containment integrity and within affected
areas of the containment at the completion of each containment entry when
containment integrity is established. ITS does not include this requirement. This
changes the CTS by moving this requirement to the Technical Requirements Manual.

The removal of these details, which are related to system operation, from the
Technical Specifications is acceptable because this type of information is not
necessary to be included in the Technical Specifications to provide adequate
protection of public health and safety. ITS SR 3.5.2.8 still retains the requirement for
an inspection of the containment sump for debris every 18 months. The purpose of
CTS 4.5.2.c is to ensure that following a containment entry for maintenance or
inspection that debris is removed which could clog the containment sump following a
LOCA. This is a good housekeeping practice which should be part of any
containment entry and is a detail not necessary to be included in the ITS to provide
adequate protection of the public health and safety. Also, this change is acceptable
because the removed information will be adequately controlled in the Technical
Requirements Manual. Any changes to the TRM are made under 10 CFR 50.59,
which ensures changes are properly evaluated. This change is designated as a less

restrictive removal of detail change because information relating to system operation
is being removed from the Technical Specifications.

(Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS Surveillance 4.5.2.¢.1 and 4.5.2.e.2 require verification of
the automatic actuation of the ECCS components every 18 months during shutdown.
ITS SR 3.5.2.5 and SR 3.5.2.6 require this testing every 18 months. This changes

CTS by moving the requirement that this testing be performed during shutdown to the
Bases.

The removal of these details for performing surveillance from the Technical
Specifications is acceptable because this type of information is not necessary to be
included in the Technical Specifications to provide adequate protection of public
health and safety. The ITS still retains the requirement to perform the Surveillance
Requirement every 18 months. The method of testing requires the conditions that
exist during a unit shutdown or else a plant transient could occur as described in
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UFSAR Section 15.2.14, Spurious Operation of Safety Injection System at Power.
Since performance during shutdown is a prerequisite of the test, specifying this
condition as a Technical Specifications requirement is unnecessary. Also, this change
is acceptable because these types of procedural details will be adequately controlled in
the ITS Bases. Changes to the Bases are controlled by the Technical Specification
Bases Control Program, described in Chapter 5 of the ITS, which provides for control
of changes to the Bases and ensures that any changes to the Bases are properly
evaluated. This change is designated as a less restrictive removal of detail change
because procedural details for meeting Technical Specification requirements are being
removed from the Technical Specifications.

LA.6 (Type 1 — Removing Details of System Design and System Description, Including

Design Limits) CTS 4.5.2.e.1 and4.5.2.e.2 require verification of the automatic
actuation of ECCS components on a safety injection test signal. ITS SR SR 3525
and SR 3.5.2.6 do not specify the signal, but only specify an actuation signal. This
changes CTS by moving the designated actuation signal to the Bases.

The removal of these details, which are related to system design, from the Technical
Specifications is acceptable because this type of information is not necessary to be
included in the Technical Specifications to provide adequate protection of public
health and safety. The ITS still retains the requirement to verify that appropriate
equipment actuates upon receipt of an actuation signal. Also, this change is
acceptable because the removed information will be adequately controlled in the ITS
Bases. This change is designated as a less restrictive removal of detail change
because information relating to system design is being removed from the Technical
Specifications.

LESS RESTRICTIVE CHANGES

L.1

(Category 6 — Relaxation Of Surveillance Requirement Acceptance Criteria) CTS
4.5.2.¢.1 and 4.5.2.¢.2 require verification of the automatic actuation of ECCS
components on a safety injection test signal. ITS SR 3.5.2.5 and SR 3.5.2.6 state that
automatic actuation of ECCS components may be performed with an actual or
simulated actuation signal. This changes the CTS by explicitly allowing the use of
cither an actual or simulated signal for the test. The change from “safety injection” to
“actuation” is discussed in LA.6.

The purpose of CTS 4.5.2.e.1 and 4.5.2.¢.2 is to verify that the specified ECCS
components automatically actuate properly in response to an actuation signal. This
change is acceptable because it has been determined that the relaxed Surveillance
Requirement acceptance criteria are not necessary for verification that the equipment
used to meet the LCO can perform its required functions. The equipment does not
perform differently when actuated by an "actual” or "simulated” signal and, therefore,
the results of the testing are unaffected by the type of signal used to initiate the test.
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L2

L3

This change allows taking credit for unplanned actuations if sufficient information is
collected to satisfy the surveillance test requirements. This change is designated as
less restrictive because less stringent Surveillance Requirements are being applied in
the ITS than were applied in the CTS.

(Category 4 — Relaxation of Required Action) CTS 3.5.2 Action a states that when
one ECCS train is inoperable, it must be returned to OPERABLE status within 72
hours. TTS 3.5.2 Action A states that when one or more trains are inoperable, restore
the trains to OPERABLE status within 72 hours. ITS 3.5.2, Action C states that with
less than 100% of the ECCS flow equivalent to a single OPERABLE ECCS train
available, enter LCO 3.0.3 immediately. This changes the CTS by allowing
combinations of equipment from each train to be credited as meeting the ECCS safety
function provided 100% of the ECCS flow equivalent to a single OPERABLE ECCS
train is available. For example, under the CTS an inoperable HHSI pump in one train
and an inoperable low head safety injection (LHSI) pump in the other train would
require a 3.0.3 entry. Under the ITS, the same condition would allow 72 hours before
requiring a shutdown because the remaining OPERABLE HHSI pump and LHSI
pump are capable of producing the flow equivalent to a single OPERABLE train.

The purpose of CTS 3.5.2 Action a is to limit the period of time the plant can operate
without redundant ECCS trains. This change is acceptable because the Required
Actions are used to establish remedial measures that must be taken in response to the
degraded conditions in order to minimize risk associated with continued operation
while providing time to repair inoperable features. The Required Actions are
consistent with safe operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of
required features, and the low probability of a DBA occurring during the repair
period. ITS 3.5.2 Actions A and C continue to provide an ECCS train and limits the
time only one is available to 72 hours. The ECCS system can still perform its safety
function, assuming no single failure occurs. This change is designated as less
restrictive because less stringent Required Actions are being applied in the ITS than
were applied in the CTS.

(Category 8 — Deletion of Reporting Requirements ) CTS 3.5.2 Action b requires that
a Special Report be prepared and submitted to the NRC within 90 days following an
ECCS actuation that results in water being injected into the Reactor Coolant System.
The report is to include the total accumulated actuation cycles to date. ITS 3.5.2 does
not include this requirement.

The purpose of CTS 3.5.2 Action b is to provide information on the event to the
NRC. This change is acceptable because the regulations provide adequate reporting
requirements, or the reports do not affect continued plant operation. A Licensee
Event Report is required to be submitted by 10 CFR 50.73(a)(2)(iv) describing any
event or condition that resulted in manual or automatic actuation of any Engineered
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Safety Feature (ESF). Therefore, a report to the NRC is still required. However, 10
CER 50.73 does not require that the report include the total accumulated actuation
cycles to date. ITS Section 5.0, Component Cyclic or Transient Limit Program,
requires that controls are in place to track the cyclic and transient occurrences to
ensure that components are maintained within the design limits. This change is
designated as less restrictive because reports that would be submitted under the CTS
will not be required under the ITS. '

L4  (Category 5 — Deletion of Surveillance Requirement) CTS 4.5.2.¢.1 and 4.5.2.h
describe tests that must be performed following repositioning of valves, maintenance,
or modification to the ECCS. The ITS does not include these testing requirements.

The purpose of 4.5.2.g.1 and 4.5.2.h is verify OPERABILITY of ECCS subsystems
following repositioning or maintenance on a valve and following completion of
modifications to the ECCS subsystems that alter subsystem flow characteristics. This
change is acceptable because the deleted Surveillance Requirement is not necessary to
verify that the equipment used to meet the LCO can perform its required functions.
Thus, appropriate equipment continues to be tested in a2 manner and at a frequency
necessary to give confidence that the equipment can perform its assumed safety
function. Any time the OPERABILITY of a system or component has been affected
by repair, maintenance, modification, or replacement of a component, post
maintenance testing is required to demonstrate the OPERABILITY of the system or
component. This is described in the Bases for ITS SR 3.0.1 and required under SR
3.0.1. The OPERABILITY requirements for the ECCS trains are described in the
Bases for Specification 3.5.2. In addition, the requirements of 10 CFR 50, Appendix
B, Section XI (Test Control) provide adequate controls for test programs to ensure
that testing incorporates applicable acceptance criteria. Compliance with 10 CFR 50,
Appendix B is required under the unit operating license. As a result, post-
maintenance testing will continue to be performed and an explicit requirement in the
Technical Specifications is not necessary. This change is designated as less restrictive
because Surveillances which are required in the CTS will not be required in the ITS.

L.5 (Category 6 — Relaxation Of Surveillance Requirement Acceptance Criteria) CTS
Surveillance 4.5.2.d.1 requires a visual inspection of the containment sump and
verification that the subsystems suction inlets are not restricted by debris and that the
sump components (trash racks, screens, etc.) show no evidence of structural distress
or corrosion. ITS SR 3.5.2.8 contains the same requirements, but it is only necessary
to verify that the sump components show no evidence of abnormal corrosion. This
changes CTS by only requiring verification of no abnormal corrosion versus
corrosion.

The purpose of CTS Surveillance 4.5.2.d.1 is to verify that the containment sump will
be capable of performing its safety function should a design basis accident occur.
This change is acceptable because it has been determined that the relaxed
Surveillance Requirement acceptance criteria are not necessary for verification that
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the equipment used to meet the LCO can perform its required functions. Normal
corrosion will not interfere with the operation of the containment sump. Depending
on the materials of construction and the operating environment, some corrosion may
occur on the containment sump components. This normal corrosion is acceptable.
Only if abnormal corrosion that could compromise the structural integrity of the sump
were to occur, would the OPERABILITY of the containment sump be affected. This
change is designated as less restrictive because less stringent Surveillance
Requirements are being applied in the ITS than were applied in the CTS.

L6 (Category 6 — Relaxation Of Surveillance Requirement Acceptance Criteria) CTS
4.5.2.¢.1 requires verification that ECCS automatic valves actuate to their correct
position. ITS SR 3.5.2.5 requires verification that ECCS automatic valves in the flow
path that are not locked, sealed or otherwise secured in position, actuate to the correct
position on an actual or simulated actuation signal. This changes the CTS by
excluding those valves that are locked, sealed, or otherwise secured in position from
the verification.

The purpose of CTS 4.5.2.e.1 is to provide assurance that if an event occurred
requiring the ECCS valves to be in their correct position, that those requiring
automatic actuation would actuate to their correct position. This change is acceptable
because it has been determined that the relaxed Surveillance Requirement acceptance
criteria are not necessary for verification that the equipment used to meet the LCO can
perform its required functions. Those automatic valves that are locked, sealed, or
otherwise secured in position are not required to actuate on an ECCS actuation signal
in order to perform their safety function because they are already in the required
position. Testing such valves would not provide any additional assurance of
OPERABILITY. Valves that are required to actuate will continue to be tested. This
change is designated as less restrictive because less stringent Surveillance
Requirements are being applied in the ITS than were applied in the CTS.

L7  (Category 6 — Relaxation Of Surveillance Requirement Acceptance Criteria) CTS
Surveillance 4.5.2.g requires verification that specified manual valves are locked and
tagged in the proper position for injection. ITS SR 3.5.2.7 requires verification that
the specified ECCS throttle valves are secured in the correct position. This changes
the CTS by not specifying that the valves be verified locked and tagged.

This change is acceptable because it has been determined that the relaxed
Surveillance Requirement acceptance criteria are not necessary for verification that
the equipment used to meet the LCO can perform its required functions. Replacing
the requirement to specifically verify that the specified valves are locked and tagged
with the requirement to verify they are secured in the correct position eliminates
unnecessary details in the Surveillance Requirement. The ITS still retains the
requirement to verify that the specified valves are in the correct position. This change
is designated as less restrictive because less stringent Surveillance Requirements are
being applied in the ITS than were applied in the CTS.
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ADMINISTRATIVE CHANGES

Al  In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
preferences, editorial changes, reformatting, revised numbering, etc.) are made to
obtain consistency with NUREG-1431, Rev. 1, "Standard Technical Specifications-
Westinghouse Plants" (ISTS).

These changes are designated as administrative changes and are acceptable because
they do not result in technical changes to the CTS.

A2  CTS Surveillance 4.5.3.1 states that the ECCS subsystem shall be demonstrated
OPERABLE per the applicable Surveillance Requirements of 4.5.2. ITS SR 3.5.3.1
states the specific Surveillances in Specification 3.5.2 which must be performed.

This change is acceptable because the change is editorial. The Surveillances listed in
ITS SR 3.5.3.1 are those that are considered “applicable” under the CTS. All
Specification 3.5.2 Surveillances are included in SR 3.5.3.1 except those that are not
applicable in MODE 4. SR 3.5.2.2 verifies that ECCS valves are in their proper
position to respond to an accident. It is excluded because valves are allowed to be
positioned manually to align the flow paths due to reduced RCS pressure. This
reduced pressure allows more time for the ECCS to deliver water to the core in the
event of an accident in MODE 4. SR 3.5.3.5 and 3.5.3.6 verify actuation of
components on an actuation signal. They are excluded because the ECCS actuation
system is not required to be OPERABLE in MODE 4. This change is designated as
administrative because it does not result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

M.1  CTS 3.5.3, Action b applies when the required Low Head Safety Injection (LHSI)
pump is inoperable. It directs that at least one ECCS subsystem be restored to
OPERABLE status or RCS T,y be maintained less than 350 °F by use of alternate
heat removal methods. Action a applies to an ECCS train inoperable due to either the
HHSI pump or the flow path from the refueling water storage tank. The ITS will not
contain CTS 3.5.3 Action B and ITS 3.5.3 Action A will not include the exclusion
regarding an ECCS inoperability due to the inoperability of either the HHSI pump or
the flow path from the RWST, and will apply to all inoperabilities of the required
ECCS train. This changes CTS by changing the Completion Time for a LHSI
subsystem inoperable in MODE 4 from no specified time to restore OPERABILITY
to one hour. In addition, the ITS requires that the plant be in MODE 5 within 24
hours when a LHSI subsystem is inoperable and not restored within 1 hour instead of
remaining in MODE 4 as allowed by the CTS.
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The purpose of CTS 3.5.3 Action b is to provide an allowance to remain in MODE 4
with no ECCS train OPERABLE because it is assumed that RHR is also inoperable
and there is no means to cool down to MODE 5. Action b is based on the assumption
that the North Anna LHSI subsystem shares components with the Residual Heat
Removal (RHR) system. While such sharing is common in Westinghouse NSSS
plants, it is not shared at North Anna. The LHSI system and the RHR system are
separate. This assumption is evidenced in two ways. First, the Action requires the
use of alternate heat removal methods even though the primary heat removal method,
RHR, is unaffected. Second, the Action does not require exiting the MODE of
Applicability (MODE 4) because it is assumed that RHR is inoperable and cool down
to MODE 5 is not possible. To reflect the plant design, CTS Action b does not appear
in ITS 3.5.3. Also, ITS 3.5.3 Action A applies to all inoperabilities of the required
ECCS subsystem. This change is acceptable because it reflects appropriate actions
for an inoperable ECCS train consistent with the plant design. The 1 hour
Completion Time to restore at least one ECCS subsystem to OPERABLE status
ensures that prompt action is taken to provide the required emergency equipment or to
initiate actions to place the plant in MODE 5, where an ECCS train is not required.
Twenty-four hours is a reasonable time, based on operating experience, to reach
MODE 5 in an orderly manner and without challenging operator or plant systems.
This change is designated as more restrictive because it requires a low head
subsystem to be returned to OPERABLE status within one hour and the unit be in
MODE 35, while CTS 3.5.3 contains no time limit or MODE change requirement.

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LA.1 (Type 1 - Removing Details of System Design and System Description, Including
Design Limits) CTS LCO 3.5.3 states that an ECCS subsystem shall be OPERABLE
and contains a description of what constitutes an OPERABLE subsystem. ITS 3.5.3
requires an ECCS train be OPERABLE, but the details of what constitutes an
OPERABLE train are moved to the Bases.

The removal of these details, which are related to system design, from the Technical
Specifications is acceptable because this type of information is not necessary to be
included in the Technical Specifications to provide adequate protection of public
health and safety. The ITS still retains the requirement for one ECCS train to be
OPERABLE. Also, this change is acceptable because the removed information will
be adequately controlled in the ITS Bases. Changes to the Bases are controlled by the
Technical Specification Bases Control Program, described in Chapter 5 of the ITS,
which provides for control of changes to the Bases and ensures that any changes to
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DISCUSSION OF CHANGES
ITS 3.5.3 - ECCS - SHUTDOWN

the Bases are properly evaluated. This change is designated as a less restrictive
removal of detail change because information relating to system design is being
removed from the Technical Specifications.

LESS RESTRICTIVE CHANGES

L.1

L2

(Category 8 — Deletion of Reporting Requirements ) CTS 3.5.3, Action c requires that
a Special Report be prepared and submitted to the NRC within 90 days following an
ECCS actuation that results in water being injected into the Reactor Coolant System.
The report is to include the total accumulated actuation cycles to date. ITS 3.5.3 does
not include this requirement.

The purpose of CTS 3.5.3 Action c is to provide information on the event to the NRC.
This change is acceptable because the regulations provide adequate reporting
requirements, or the reports do not affect continued plant operation. A Licensee
Event Report is required to be submitted by 10 CFR 50.73(a)(2)(iv) describing any
event or condition that resulted in manual or automatic actuation of any Engineered
Safety Feature (ESF). Therefore, a report to the NRC is still required. However, 10
CFR 50.73 does not require that the report include the total accumulated actuation
cycles to date. ITS Section 5.0, Component Cyclic or Transient Limit Program,
requires that controls are in place to track the cyclic and transient occurrences to
ensure that components are maintained within the design limits. This change is
designated as less restrictive because reports that would be submitted under the CTS
will not be required under the ITS.

(Category 3 — Relaxation of Completion Time) CTS 3.5.3 Action a allows 20 hours to
reach MODE 5 when a HHSI pump or its flow path from the refueling water storage
tank is inoperable. ITS 3.5.3 Action B allows 24 hours to reach MODE 5. This
change the CTS by extending the Completion Time from 20 to 24 hours.

The purpose of CTS 3.5.3 is to ensure the unit is being cooled down by whatever
means available when no ECCS subsystem is OPERABLE. This change is acceptable
because the Completion Time is consistent with safe operation under the specified
Condition, considering the operability status of the redundant systems of required
features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA
occurring during the allowed Completion Time. The 24 hour Completion Time is
reasonable based on operating experience to reach MODE 5 in an orderly manner and
without challenging plant systems or operators. This is consistent with LCO 3.0.3,
which allows 24 hours to transition from MODE 4 to MODE 5. This change is
designated as less restrictive because additional time is allowed to restore parameters
to within the LCO limits than was allowed in the CTS.
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LcO 354
SR 3.6 4.2

sk 3.54.%
<R 3.5.4.\

/4;4km~19

Acton B
/4c:1”°n &

SR3542

SP35.4.3
SR3.54.1

TS 35Y4

12-14-88

EMERGENCY CORE COOLING SYSTEMS

REFUEL ING WATER STORAGE TANK

LIMITING CONDITION FOR QPERATION

APPLICAEILITY: MODES 1, 2, 3 and 4.
BCTION: — Add  propased Action 2]

3.5.5 The refueling water storage tank (RWST) shall be opsmm@

®
@

OPERAELE status within 1 hour or be in at least HOT STANDBY within 6

Kith the refuelinc water sterace tank inooerabids restore the tank to )
hours anc in COLD SHUTDOWN within the following 30 hours.

r yYeéasSons

(/j;:;;égz:f‘uzr\ C:Bn¢L4%d;;;;]

SURVEILLANCE REQUIREMENTS

4.5.5 The RWST shall be demonstrated OPERABLE:

. ]
a. At least once per 7 days by: ( 52 4‘61249!.7“//"" and
\2 487 200g = llons
1.  Verifying the contained borated water volume in the tanb/

and ’
2. Verifying the boron concentration of the water” 15 zzgaaﬂ"’”“"‘r
£2400 ;
b. At least once per 24 hours by verifying the RWST tenperatur;.

(52 4oFad £50%F)

NORTH ANNA-UNIT | 3/4 £-0 Amendment Mo. 8,1 ?3, lip
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12-14-88

EMERGENCY CORE COOLING SYSTEMS
REFUELING WATER STORAGE TANK

1B

LIMITING CONDITICN FOR QPERATION

LLO _?,5'.‘} 3.5.5 The refueling water storage tank (RWST) shall be OPERABLE@

A contaipéd borated yater volume of Metween 466,200/and 487,00 :
SR 3. g.q-Zr - ga]]on l
SR 3.54.3 Betwfen 2300 and £400 ppm of borgn, and
. ° o .
SQ ?.S-H-I - A/solution temperature betweey’ 40°F and 50°F,

APPLICABILITY: MODES 1, 2, 3 and 4.

Action A U TAdd propesed Action 4]

With the refueling water storage tank inoperable? restore the tank to OPERABLE
Acfion B status within 1 hour or be in at least HOT STANDBY within 6 hours and in COLD

e € SHUTDOWN within the following 30 hours.
ﬂc"loﬁ
ér Yéasons
othee tham
o Con dition A _J
SURVEILLANCE REQUIREMENTS
4.5.5 The RWST shall be demonstrated OPERABLE:
: L 200
a. At least once per 7 days by: ( 152 ‘/66/200 3"//0"" “"‘/;.'. 42.;/0’"
Sﬁ 35 42 1. Verifying the conta%ned borated water volume in the tank¥ and

SR3.5.4.3 2. Verifying the boron concentration of the water’ (/s 2 2300 0m and
<P 2541 b. At least once per 24 hours by verifying the RWST temperatur% £ 2 Y00/

12 40°Fand .‘.‘.Soj

NORTH ANNA - UNIT 2 3/4 5-10 Amendment No. 78, 95
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DISCUSSION OF CHANGES
ITS 3.5.4 - REFUELING WATER STORAGE TANK

ADMINISTRATIVE CHANGES

Al

A2

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
preferences, editorial changes, reformatting, revised numbering, etc.) are made to
obtain consistency with NUREG-1431, Rev. 1, "Standard Technical Specifications-
Westinghouse Plants" (ISTS).

These changes are designated as administrative changes and are acceptable because
they do not result in technical changes to the CTS.

CTS LCO 3.5.5 contains a list of requirements that must be met for the Refueling
Water Storage Tank (RWST) to be OPERABLE. ITS LCO 3.5.4 still requires the
RWST to be OPERABLE, but the requirements for OPERABILITY are moved to the
Surveillances.

This change is acceptable because, in accordance with SR 3.0.1, failure to meet a
Surveillance is failure to meet the LCO. Therefore, the movement of the
requirements from the LCO to the Surveillances results in no changes to the
OPERABILITY requirements. This change is designated as administrative because it
does not result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

None

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

None

LESS RESTRICTIVE CHANGES

L1

(Category 3 — Relaxation of Completion Time) The CTS 3.5.5 Action allows 1 hour
to restore an inoperable RWST. ITS LCO 3.5.4, Action A allows 8 hours to restore
the RWST to OPERABLE status if the inoperability is due to the RWST boron
concentration or temperature not within limits. This changes CTS by increasing the
Completion Time for the specified Conditions from 1 hour to 8 hours.
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DISCUSSION OF CHANGES
ITS 3.5.4 - REFUELING WATER STORAGE TANK

The purpose of CTS 3.5.5 Action is to require rapid correction of conditions that
affect both trains of ECCS. This change is acceptable because the Completion Time
is consistent with safe operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of
required features, and the low probability of a DBA occurring during the allowed
Completion Time. The primary function of the RWST is to provide large volumes of
water to the RCS following a Loss of Coolant Accident. This large volume of water
continues to be available while in this Condition. As a result, the most important
safety function of the RWST can still be provided. Because of the volume of the
RWST, changes to the boron concentration or temperature occur slowly, and
consequently would not go far out of limit. If one of these parameters were out of
limit, more than one hour would likely be required to restore the parameter. Given
the remaining abilities of the RWST, requiring a plant shutdown after one hour 1is not
warranted. This change is designated as less restrictive because additional time is
allowed to restore parameters to within the LCO limits than was allowed in the CTS.
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L0355

( LCO 355 3Sea

75 3.55

-
Tyry | Inyecton

12-12-88

J——

REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE
LIMITING CONDITICN FOR OPERATION

3.4.6.2 Reactor Coolant Svstem leakage shall be limited to:
a. No PRESSURE BQUNDARY LEAKAGE,
b. 1 GPM UNIDENTIFIED LEAKAGE,

Dee ITs
.‘ 3413

¢. 1 GPM total primary-to-secondary leakage through all steam
generators not isolated from the Reactor Coolant System and
500 gallons per day through any one steam generator not
isolated from the Reactor Coolant System,*

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

(227 30 GPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure
of 2235 = 20 psfg. and

f. Leakage for the Reactor Coolant System Pressure I[solation / fﬁﬁg
Valves specified in Table 3.4.1. 3 y ‘.f
. 2.4

APPLICABILITY: MODES 1, 2@

ACTION: -

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY -
within 6 hours and in COLD SHUTDOWN within the following 0. 4.3

30 hours.
{ Tuseay

C’“‘”‘""ﬂ'ﬁ_——‘v =] See N

han any
¥ LEAXAGE and
isolati

/‘\.

¢. With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above limit, be in at least HOT STANDBY within
the next § hours and in COLD SHUTDOWN within the following 30
hours.,

— $ee 7718
*When in Mode 1 above 507 power, provisions of Specificarion 3.4.6.3 apply. >é 3_;1,/3

|

\w/'_
NGRTH ANNA - UNIT 1 3/4 4-17 oroer gated /4120137
Amendment No. 109
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ITS 3.5.5 CTS MARK-UP - SEAL INJECTION FLOW

INSERT

seal injection flow not within limit, adjust manual seal injection throttle valves to give a flow
within limit with RCS pressure > 2215 psig and < 2255 psig and the seal injection hand
control valve full open

North Anna Units 1 and 2 Page 2 of 3 Revision 0



75 355

4-20-81
TT5 REACTOR COOLANT SYSTEM
—_ SURVEILLANCE REQUIREMENTS

4.4.6.2.1 Reactor Caohm. Systam leskages shal'l be demonstratad u b.
ﬁtain sach of the above limits by:

a. Monitoring the containment atmosphers particulats radfcactivity
sonitoring st least once per 12 hours.

b. lbniuﬂng the contzinment sump inventory and discharge at least

once per 12 hours.
5/\)355—’ nasmmofmmwmmzummmrmmtpm'
- I seals when the Reactor (ool 20 psig
with the modulating valve fully open,
Leo 35S d. Performancs of a Reactor Coolant Systsm water inventory balanca

at least onces per 72 hours during stsacy stats operation, and

e. Monitoring the reactor head flange leakof? tasperaturs at least
oncs per 24 hours. :

"4.4.6.2.2 Each Reactor Coolant Systam Pressure Isolation Valve specified
in Table 3.4.1 shall be individuslly demonstratad OPERABLE by verifying
leakage® to de within fts limit:

a. Prior to entaring MODE 2 aftar each refueling,

b. Prior to entaring MOOE 2 whenever the plant has been in COLD SHUT-
DOWN for 72 hours or more and 1f leakage tasting has not been
parforsed in the pravicus 9 months, and

e. Prior to ntm;ning the valve to sarvice following maintanance,
repair or replacement work on the valve.

W0 satisfy ALARA nqu'ln-nnu Teakage say be measured indirectly
as from the perforsance of pressurs indicators) if accomplished in

lc:omncn with approved procsdures and supportad by computations
showing that the sethod is capadble of demonstrating valve compliance
with the leakags critsria.

NORTH ANNA = UNIT 1 3/4 4-18
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@0 35.5 :QG/ I’_'féd'm F@ 12-12-88

4./

" REACTOR_COOLANT SYSTEM

' OPERATIONAL L EAKAGE
175 | ceemamion

LIMITING CONDITION FOR QPERATION -

3.4.6.2 Reactor Coolant System leakage shall be limited to:
No PRESSURE BOUNDARY LEAKAGE,
1 GPM UNIDENTIFIED LEAKAGE, >

3.4.13
1 GPM total primary-to-secondary leakage through aTl steam generators ‘
not isolated from the Reactor Coolant System and 500 gallions per day

through any one steam generator not isolated from the Reactor Coolant
System,** l

10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

30 GPM CONTROLLED LEAKAGE at a Reactor.Coolant System pressurs of
2235 + 20 psig, and

®
.

LCO 355

-h
.

Leakage for the Reactor Coolant System Pressure Isolation Valves

[ specified in Table 3.4.1.* ' 5€(IT$>

) B 3.
APPLICABILITY: MODES 1, 2,%3Tand @l — "
. (2. Witn any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STAMDBY )L/—\( See ITs3,v3)y
\ rs.

within & hours and in COLD SHUTDOWN within the following 30 hou

System Aeakage gpi atér tha
» excludifg PRESSUR :

it
in_the next 6 hour
urs.

¢. With any Reactor Coclant System Pressure Isolation Valve leakage
greater than the above 1imit, be in at least HOT STANDBY within
the next & hours and in COLD SHUTDOWN within the following 30 hours.

]

*The leakage limit for any RHR system isolation valve shown in Table 3.4-1

shall be 5 GPM, f———"m I

~ .See;ﬂ\
! **when in Mode 1 above 50% power, provisions of Specification 3.4.6.3 apply. -~ 2.4.17

NORTH ANNA - UNIT 2 374 4-17 Amendment No. 95
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ITS 3.5.5 CTS MARK-UP - SEAL INJECTION FLOW

INSERT

seal injection flow not within limit, adjust manual seal injection throttle valves to give a flow
within limit with RCS pressure > 2215 psig and < 2255 psig and the seal injection hand

control valve full open
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175 355

1li-17=-8C

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

T ,—————

4.4.6.2.1 Reactor, Codian: -Sy's;:m leakages shall be demonstratec o be within
each of the above limits by: .

3. Monitoring the containment atmosphere particulate radicac:ivisy
monitor at,least once per 12 hours.

Cee 175\
3.4.02

’ <
. Measurement of the CONTROLLED LEAKAGE to the reactor coolant oump Iget ITs
seals when the Reac]tor Coolant System p p i 5 { SRZ 5.5\

f? 1ees§ one N OTZ

b. Monitoring the containment sump inventory and discharge at leas-
once per 12 hours.

into MCOE 4

d. Performance of a Reacsor Coclan: System water inventary b2lance at See ITx
least once per 72 haurs.
- N . 2-\"'/3
e. Mcnitoring the reactor head flange leakaff temperasurs at leas:

once per 26 hours.

-

4.4.6.2.2 Each Reactor Coolant System Pressure isclation Valve specifie¢ in
Table 3.4-1 shall be demonstratsc OPERABLS pursuant to Specification 4.0.5,
except that in lieu of any leakage testing requires by Specification 4.0.5,

each valve shall be demonstrated OPERABLE by verifying leakage tc bde within
1ts limit: ]

See Zrs
3414

&. At least once per 18 menths.

b. Prior to entering MODE 2 whenever the plant has been in COLD SHUTDOWN

for 72 hours or more and if leakage testing has no: been performec in
the previous 9 months.

€. Prior to returning the valve o service following maintenance,
repair or replacement work on the valve.

d. Within 24 hours following valve actuation due to automatic or manual
action or flow through the valve.

NCGRTH ANNA = UNIT 2 3/4 4-18 FrenGmenT Nz, 2

/7613f1.3'<:fi£§ ) }?é" Cj



DISCUSSION OF CHANGES
ITS 3.5.5 - SEAL INJECTION FLOW

ADMINISTRATIVE CHANGES

Al

A2

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
preferences, editorial changes, reformatting, revised numbering, etc.) are made to
obtain consistency with NUREG-1431, Rev. 1, "Standard Technical Specifications-
Westinghouse Plants" (ISTS).

These changes are designated as administrative changes and are acceptable because
they do not result in technical changes to the CTS.

CTS 3.4.6.2 Action b states that with any RCS leakage greater than the controlled
leakage rate, reduce the leakage rate to within limits within 4 hours. ITS 3.5.5 Action
A states with seal injection flow not within limit, adjust manual seal injection throttle
valves to give a flow within limit with RCS pressure 2 2215 psig and < 2255 psig and
the seal injection modulating valve full open within 4 hours. This changes CTS by
providing more detail for the Action.

ITS 3.5.5 Action A provides detail of how CTS 3.4.6.2 Action B is carried out. This

change is designated as administrative because it does not result in technical changes
to the CTS.

MORE RESTRICTIVE CHANGES

None

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

None

LESS RESTRICTIVE CHANGES

L.1

(Category 2 — Relaxation of Applicability) CTS 3.4.6.2.¢ is applicable in MODES 1,
2,3 and 4. If the requirements of the LCO are not met, Action b requires entering
MODE 5 (Cold Shutdown) within 30 hours. ITS 3.5.5 is applicable in MODES 1, 2,
and 3. If the requirements of LCO are not met, Action B requires entering MODE 4
in 12 hours. This changes the CTS by deleting MODE 4 from the MODES of

North Anna Units 1 and 2 Page 1 Revision 0
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Applicability and making corresponding changes to the ACTIONS and Completion
Times.

The purpose of CTS 3.4.6.2.¢ is to maintain proper seal injection flow in the event of
an accident. This change is acceptable because the requirements continue to ensure
that the process variables are maintained in the MODES and other specified
conditions assumed in the safety analyses and licensing basis. Limiting HHSI pump
flow to seal injection is less critical in MODE 4 than in MODES 1, 2, and 3. Should
an accident occur in MODE 4, it would be less severe due to the lower RCS pressure
and decreased decay heat generation. Therefore, it is not necessary to limit seal
injection flow in MODE 4 due to the lesser requirements of safety injection flow
needed for long term cooling. Requiring the unit be in MODE 4, outside the MODE
of Applicability, within 12 hours corresponds with similar Completion Times in ITS.
This change is designated as less restrictive because the LCO requirements are
applicable in fewer operating conditions than in the CTS.

1.2 (Category 7 — Relaxation Of Surveillance Frequency) CTS Surveillance 4.4.6.2.1.c
requires measurement of the RCP seal injection flow when RCS pressure is 2235 + 20
psig. ITS SR 3.5.5.1 will allow 4 hours to perform the Surveillance after RCS
pressure stabilizes > 2215 psig and < 2255 psig. This changes the CTS by allowing 4

hours after RCS pressure is stabilized at normal operating pressure to perform the
Surveillance.

The purpose of CTS 4.4.6.2.1.c is to verify Reactor Coolant Pump seal injection flow
is within limits during steady state operation. This change is acceptable because the
new Surveillance Frequency has been evaluated to ensure that it provides an
acceptable level of equipment reliability. This change is acceptable because it is
necessary in order to obtain an accurate measurement of RCP seal injection flow. The
Surveillance is required to be met within 4 hours after the RCS pressure has stabilized
within a = 20 psi range of normal operating pressure. This configuration will produce
the required pressure conditions necessary to assure that the manual valves controlling
seal injection flow are set correctly. The exception is limited to 4 hours to ensure that
the Surveillance is timely. This change is designated as less restrictive because
Surveillances will be performed less frequently under the ITS than under the CTS.
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T75 356

Y=v-35
775 EMERGENCY CORE_COOLING SYSTEMS
_ 3/4.5.4 BORON INJECTION SYSTEM
BORON INJECTION TANK
] LIMITING CONDITION FOR OPERAT'ON
LCo
356 3.5.4.1 The boron injection tank shall be OPERABLE(wifh?) @
$2.35.6.2 orated wa volume of at/least 9500
SR3.5.(.3 12,950 and }5,750 ppm of n, and / |
SR3.5.L. ) ‘c. A mfhimm solutiph temperature of 115°F. |
APPLICABILITY: MODES 1, 2 and 3.
ACTION:
Action A 21:&:";2:::"#:3::*3‘:%:"‘ fnoperable; restore the tank to OPERABLE

A tion B MARGIN(egu#valent £C 1 728 Ak/k at-200°E) within the next 6 hours; restore
the tank to OF "'= statusjwithin the next 7 days or be in HOT SHUTDOWN

__ Action & || within the next 12 hours.
WI:MM 1{*/1( //',,..,'.,L /amvfe/eo( " @
L \

SURVEILLANCE REQUIREMENTS

4.5.4.1 The boron injection tank shall be demonstrated OPERABLE by: 1S 2 FOO calisons
g
5 R35.¢2 a. Ve;ﬂying the contained borated water volume¥at least once
7 days, (52 12,950/5m asd £15, ‘KO;p ) @

SR3s563 b. Verifying the boron concentration of the water in the tank‘at
least once per 7 days, and

SR, 3.5.46.1 c. Verifying the water temperaturs at least once per 24 hours.

NORTH ANNA-UNIT 1 3/4 5-7 Amendment No. gg
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7785 356

09-05-85
— 3454 BORON INJECTION SYSTEM
15
—— BORONINJECTION TANK
' LIMITING CONDITION FOR OPERATION
P ——— T T

| CO3.5.6 3.54.1 The boron injection tank shall be OPERABLE @if.) :
SR35.5.6.2 a. /7 A contained Borated water ¥0lume 7900 g@ | -
R3S.L3 b.  Berwes 2,950 and 13¢50 ppm of bogeh, and | ‘
s23.5.L.1 c. A mifiimum solutiqf temperature of#1 15°F. /
APPLICABILITY: MODES 1,2 and 3.
ACTION:

Ao.(-m A With the boron injection tank inoperable, restore the tank to OPERABLE status within 1 hour or
be in HOT STANDBY and borated to a SHUTDOWN MARGIN{egutvalent-to1.7/7 at
A c{.l'o,, R @within the next 6 hours; restore the tank to OPERABLE status within the next 7 days or be J

Ac fon € in HOT SHUTDOWN within the next 12 hours. " Thin the fimit peov ded i the C @

SURVEILLANCE REQUIREMENTS

» 4.5.4.1 The boron injection tank shall be demonstrated OPERABLE by: ( s> 90D _91@
\g? 35612 a.  Verifying the contained borated water volume at least once per 7 days,

SR354.3 b.  Verifying the boron concentration of the water in the wank’at least once per 7 days, @
' and (o€ 242, F50 parn aand 2 1S, 70 gom

;,? 3.5.461 c. Verifying the water temperature at least once per 24 hours.
)
é

NORTH ANNA - UNIT 2 3/4 5-8 Amendment No. 54
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DISCUSSION OF CHANGES
ITS 3.5.6 - BORON INJECTION TANK (BIT)

ADMINISTRATIVE CHANGES

A1 Inthe conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
preferences, editorial changes, reformatting, revised numbering, etc.) are made to
obtain consistency with NUREG-1431, Rev. 1, "Standard Technical Specifications-
Westinghouse Plants” (ISTS).

These changes are designated as administrative changes and are acceptable because
they do not result in technical changes to the CTS.

A2 CTSLCO 3.5.4.1 contains a list of requirements that must be met for the Boron
Injection Tank (BIT) to be OPERABLE. ITS LCO 3.5.6 requires the BIT to be
OPERABLE, but the requirements for OPERABILITY are moved to Surveillances.

This change is acceptable because, in accordance with SR 3.0.1, failure to meet a
Surveillance is failure to meet the LCO. Therefore, the movement of these
requirements from the LCO to the Surveillances results in no changes to the
OPERABILITY requirements. This change is designated as administrative because it
does not result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES

None

RELOCATED SPECIFICATIONS

None

REMOVED DETAIL CHANGES

LA.1 (Type 3 — Removing Procedural Details for Meeting TS Requirements and Related
Reporting Problems) CTS 3.5.4.1 states that when the boron injection tank is
inoperable, the tank must be restored to OPERABLE status within one hour or the
reactor must be in HOT STANDBY and borated to a Shutdown Margin (SDM)
equivalent to 1.77% Ak/k at 200 °F within the next 6 hours. ITS 3.5.6, Actions A and
B, contain similar requirements, but the specific value of SDM is relocated to the
COLR.

The removal of these details for performing actions from the Technical Specifications
is acceptable because this type of information is not necessary to be included in the
Technical Specifications to provide adequate protection of public health and safety.
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ITS 3.5.6 - BORON INJECTION TANK (BIT)

The ITS still retains the requirement to borate to a specific shutdown margin. The
specific shutdown margin value is a cycle-specific variable similar to Moderator
Temperature Coefficient, Rod Insertion Limits, Axial Flux Difference, Heat Flux Hot
Channel Factor, and Nuclear Enthalpy Rise Hot Channel Factor, which are currently
contained in the COLR. In addition, there is an NRC-approved methodology for
calculating SDM. Also, this change is acceptable because these types of procedural
details will be adequately controlled in the COLR. This change is designated as a less
restrictive removal of detail change because procedural details for meeting Technical
Specification requirements are being removed from the Technical Specifications.

LESS RESTRICTIVE CHANGES

None
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CTS 3.5.4.2 - HEAT TRACING

UNIT 2
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DISCUSSION OF CHANGES
CTS 3.5.4.2 - HEAT TRACING

RELOCATED SPECIFICATIONS

R.1

CTS 3.5.4.2 states, “At least two independent channels of heat tracing shall be
OPERABLE for the boron injection tank and for the heat traced portions of the
associated flow paths.” The ITS will not contain this requirement and it will be
relocated to the Technical Requirements Manual.

This change is acceptable because CTS 3.5.4.2 does not meet the

10 CER 50.92(c)(2)(ii) criteria for inclusion into the ITS. The Boron Injection Tank
(BIT) heat tracing is used to automatically maintain the solution in the BIT and
associated piping at a temperature which allows the solution to remain in a fluid state
during normal operation. This is an initial assumption of the accident analysis. The
BIT heat tracing is not required to function during the course of an accident.

10 CER 50.36(c)(2)(ii) Criteria Evaluation:

1. The BIT heat tracing is not installed instrumentation that is used to detect, and
indicate in the control room, a significant abnormal degradation of the reactor
coolant pressure boundary. BIT heat tracing does not meet criterion 1.

2. The BIT heat tracing maintains an initial condition of the accident analysis,
but is not itself an initial condition of a DBA or Transient Analysis that either
assumes the failure of or presents a challenge to the integrity of a fission
product barrier. BIT heat tracing does not meet criterion 2.

3. The BIT heat tracing are not a structure, system, or component that is part of
the primary success path and which functions or actuates to mitigate a DBA or
Transient that either assumes the failure of or presents a challenge to the

integrity of a fission product barrier. BIT heat tracing does not meet criterion
3.

4. As discussed in Section 4.0, (Appendix A, page A-45) of WCAP-11618, the
BIT heat tracing was found to be a non-significant risk contributor to core
damage frequency and offsite releases. The Company has reviewed this
evaluation, considers it applicable to the North Anna Power Station, and
concurs with this assessment. BIT heat tracing is not important for any
scenarios modeled in the North Anna Power Station site-specific PRAs. BIT
heat tracing does not meet criterion 4.

Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the BIT heat tracing LCO
and associated Applicability, Actions, and Surveillances may be relocated out of the
Technical Specifications. The BIT heat tracing specification will be relocated to the
Technical Requirements Manual (TRM). Changes to the TRM will be controlled by
the provisions of 10 CFR 50.59. This change is designated as relocation because the
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DISCUSSION OF CHANGES
CTS 3.5.4.2 - HEAT TRACING

LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been relocated to the
Technical Requirements Manual.
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

10 CFR 50.92 EVALUATION
FOR
ADMINISTRATIVE CHANGES

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve reformatting, renumbering, and rewording of Technical
Specifications with no change in intent. These changes, since they do not involve technical
changes to the Technical Specifications, are administrative.

This type of change is connected with the movement of requirements within the current
requirements, or with the modification of wording that does not affect the technical content of
the current Technical Specifications. These changes will also include nontechnical modifications
of requirements to conform to the Writer’s Guide or provide consistency with the Improved
Standard Technical Specifications in NUREG-1431. Administrative changes are not intended to
add, delete, or relocate any technical requirements of the current Technical Specifications.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these.
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change involves reformatting, renumbering, and rewording the existing
Technical Specifications. The reformatting, renumbering, and rewording process
involves no technical changes to the existing Technical Specifications. As such, this
change is administrative in nature and does not affect initiators of analyzed events or
assumed mitigation of accident or transient events. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in methods governing normal
plant operation. The proposed change will not impose any new or eliminate any old
requirements. Thus, this change does not create the possibility of a new or different kind
of accident from any accident previously evaluated.
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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

3. Does this change involve a significant reduction in a margin of safety?

The proposed change will not reduce a margin of safety because it has no effect on any
safety analyses assumptions. This change is administrative in nature. Therefore, the
change does not involve a significant reduction in a margin of safety.
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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

10 CFR 50.92 EVALUATION
FOR
MORE RESTRICTIVE CHANGES

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve adding more restrictive requirements to the existing Technical
Specifications by either making current requirements more stringent or by adding new
requirements that currently do not exist.

These changes include additional commitments that decrease allowed outage times, increase the
frequency of surveillances, impose additional surveillances, increase the scope of specifications
to include additional plant equipment, increase the applicability of specifications, or provide
additional actions. These changes are generally made to conform with NUREG-1431 and have
been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change provides more stringent requirements for operation of the facility.
These more stringent requirements do not result in operation that will increase the
probability of initiating an analyzed event and do not alter assumptions relative to
mitigation of an accident or transient event. The more restrictive requirements continue
to ensure process variables, structures, systems, and components are maintained
consistent with the safety analyses and licensing basis. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in methods governing normal
plant operation. The proposed change does impose different requirements. However,
these changes are consistent with the assumptions in the safety analyses and licensing
basis. Thus, this change does not create the possibility of a new or different kind of
accident from any accident previously evaluated.
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3. Does this change involve a significant reduction in a margin of safety?

The imposition of more restrictive requirements either has no effect on or increases the
margin of plant safety. As provided in the discussion of change, each change in this
category is, by definition, providing additional restrictions to enhance plant safety. The
change maintains requirements within the safety analyses and licensing basis. Therefore,
this change does not involve a significant reduction in a margin of safety.
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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

10 CFR 50.92 EVALUATION
FOR
RELOCATED SPECIFICATIONS

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve relocating existing Technical Specification LCOs to licensee
controlled documents.

The the Company has evaluated the current Technical Specifications using the criteria set forth
in 10 CFR 50.36. Specifications identified by this evaluation that did not meet the retention
requirements specified in the regulation are not included in the Improved Technical
Specifications (ITS) submittal. These specifications have been relocated from the current
Technical Specifications to the Technical Requirements Manual.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relocates requirements and surveillances for structures, systems,
components or variables that do not meet the criteria of 10 CFR 50.36 (c)(2)(i1) for
inclusion in Technical Specifications as identified in the Application of Selection Criteria
to the North Anna Technical Specifications. The affected structures, systems,
components or variables are not assumed to be initiators of analyzed events and are not
assumed to mitigate accident or transient events. The requirements and surveillances for
these affected structures, systems, components or variables will be relocated from the
Technical Specifications to the Technical Requirements Manual, which will be
maintained pursuant to 10 CFR 50.59. In addition, the affected structures, systems,
components or variables are addressed in existing surveillance procedures which are also
controlled by 10 CFR.50.59 and subject to the change control provisions imposed by
plant administrative procedures, which endorse applicable regulations and standards.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or change in the methods governing normal
plant operation. The proposed change will not impose or eliminate any requirements and
adequate control of existing requirements will be maintained. Thus, this change does not
create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The proposed change will not reduce a margin of safety because it has no significant
effect on any safety analyses assumptions, as indicated by the fact that the requirements
do not meet the 10 CFR 50.36 criteria for retention. In addition, the relocated
requirements are moved without change and any future changes to these requirements
will be evaluated per 10 CFR 50.59.

NRC prior review and approval of changes to these relocated requirements, in accordance
with 10 CFR 50.92, will no longer be required. This review and approval does not
provide a specific margin of safety which can be evaluated. However, since the proposed
change is consistent with the Westinghouse Standard Technical Specifications, NUREG-
1431 issued by the NRC, revising the Technical Specifications to reflect the approved
level of detail gives assurance that this relocation does not result in a significant reduction
in the margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - REMOVED DETAIL

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve moving details out of the Technical Specifications and into the
Technical Specifications Bases, the UFSAR, the TRM or other documents under regulatory
control such as the Quality Assurance Program Topical Report. The removal of this information
is considered to be less restrictive because it is no longer controlled by the Technical
Specification change process. Typically, the information moved is descriptive in nature and its
removal conforms with NUREG-1431 for format and content.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relocates certain details from the Technical Specifications to other
documents under regulatory control. The Bases, UFSAR, and Technical Requirement
Manual will be maintained in accordance with 10 CFR 50.59. In addition to 10 CFR
50.59 provisions, the Technical Specification Bases are subject to the change control
provisions in the Administrative Controls Chapter of the Technical Specifications. The
UFSAR is subject to the change control provisions of 10 CFR 50.71(e). Other documents
are subject to controls imposed by Technical Specifications or regulations. Since any
changes to these documents will be evaluated, no significant increase in the probability or
consequences of an accident previously evaluated will be allowed. Therefore this change
does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operations. The proposed change will not impose or eliminate any
requirements, and adequate control of the information will be maintained. Thus, this
change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The proposed change will not reduce a margin of safety because it has no effect on any
safety analysis assumptions. In addition, the details to be moved from the Technical
Specifications to other documents are not being changed. Since any future changes to
these details will be evaluated under the applicable regulatory change control mechanism,
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no significant reduction in a margin of safety will be allowed. A significant reduction in
the margin of safety is not associated with the elimination of the 10 CFR 50.92
requirerment for NRC review and approval of future changes to the relocated details. The
proposed change is consistent with the Westinghouse Standard Technical Specifications,
NUREG-1431, issued by the NRC Staff, revising the Technical Specifications to reflect

the approved level of detail, which indicates that there is no significant reduction in the
margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 1
RELAXATION OF LCO REQUIREMENTS

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve relaxation of the current Technical Specification (CTS) Limiting
Conditions for Operation (LCOs) by the elimination of specific items from the LCO or Tables
referenced in the LCO, or the addition of exceptions to the LCO.

These changes reflect the ISTS approach to provide LCO requirements that specify the
protective conditions that are required to meet safety analysis assumptions for required features.
These conditions replace the lists of specific devices used in the CTS to describe the
requirements needed to meet the safety analysis assumptions. The ITS also includes LCO Notes
which allow exceptions to the LCO for the performance of testing or other operational needs.
The ITS provides the protection required by the safety analysis and provides flexibility for
meeting the conditions without adversely affecting operations since equivalent features are
required to be OPERABLE. The ITS is also consistent with the plant current licensing basis, as
may be modified in the discussion of individual changes. These changes are generally made to
conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change provides less restrictive LCO requirements for operation of the
facility. These less restrictive LCO requirements do not result in operation that will
increase the probability of initiating an analyzed event and do not alter assumptions
relative to mitigation of an accident or transient event in that the requirements continue to
ensure process variables, structures, systems, and components are maintained consistent
with the current safety analyses and licensing basis. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.
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2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The proposed change does impose different requirements.
However, the change is consistent with the assumptions in the current safety analyses and
licensing basis. Thus, this change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The imposition of less restrictive LCO requirements does not involve a significant
reduction in the margin of safety. As provided in the discussion of change, this change
has been evaluated to ensure that the current safety analyses and licensing basis
requirements are maintained. Therefore, this change does not involve a significant
reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 2
RELAXATION OF APPLICABILITY

The North Anna Nuclear Power Station is converting to the Improved Technical Specifications
(ITS) as outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.”
Some of the proposed changes involve relaxation of the applicability of current Technical
Specification (CTS) Limiting Conditions for Operation (LCOs) by reducing the conditions under
which the LCO requirements must be met.

Reactor operating conditions are used in CTS to define when the LCO features are required to be
OPERABLE. CTS Applicabilities can be specific defined terms of reactor conditions or more
general such as, “all MODES” or “any operating MODE." Generalized applicability conditions
are not contained in ITS, therefore the ITS eliminates CTS requirements such as "all MODES" or
“any operating MODE," replacing them with ITS defined MODES or applicable conditions that
are consistent with the application of the plant safety analysis assumptions for operability of the
required features.

CTS requirements may also be eliminated during conditions for which the safety function of the
specified safety system is met because the feature is performing its intended safety function.
Deleting applicability requirements that are indeterminate or which are inconsistent with
application of accident analyses assumptions is acceptable because when LCOs cannot be met,
the TS may be satisfied by exiting the applicability which takes the plant out of the conditions
that require the safety system to be OPERABLE.

This change provides the protection required by the safety analysis and provides flexibility for
meeting limits by restricting the application of the limits to the conditions assumed in the safety
analyses. The ITS is also consistent with the plant current licensing basis, as may be modified in
the discussion of individual changes. The change is generally made to conform with NUREG-
1431 and has been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relaxes the conditions under which the LCO requirements for
operation of the facility must be met. These less restrictive applicability requirements for
the LCOs do not result in operation that will increase the probability of initiating an
analyzed event and do not alter assumptions relative to mitigation of an accident or
transient event in that the requirements continue to ensure that process variables,
structures, systems, and components are maintained in the MODES and other specified
conditions assumed in the safety analyses and licensing basis. Therefore, this change
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does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The proposed change does impose different requirements.
However, the requirements are consistent with the assumptions in the safety analyses and
licensing basis. Thus, this change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The relaxed applicability of LCO requirements does not involve a significant reduction in
the margin of safety. As provided in the discussion of change, this change has been
evaluated to ensure that the LCO requirements are applied in the MODES and specified
conditions assumed in the safety analyses and licensing basis. Therefore, this change
does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 3
RELAXATION OF COMPLETION TIME

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve relaxation of the Completion Times for Required Actions in the
current Technical Specifications (CTS).

Upon discovery of a failure to meet an LCO, the ITS specifies times for completing Required
Actions of the associated TS Conditions. Required Actions of the associated Conditions are used
to establish remedial measures that must be taken within specified Completion Times (referred to
as Allowed Outage Times (AOTs) in the CTS). These times define limits during which operation
in a degraded condition is permitted. Adopting Completion Times from the ITS is acceptable
because the Completion Times take into account the operability status of the redundant systems
of required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring during
the repair period. In addition, the ITS provides consistent Completion Times for similar
conditions. These changes are generally made to conform with NUREG-1431 and have been
evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relaxes the Completion Time for a Required Action. Required
Actions and their associated Completion Times are not initiating conditions for any
accident previously evaluated and the accident analyses do not assume that required
equipment is out of service prior to the analyzed event. Consequently, the relaxed
Completion Time does not significantly increase the probability of any accident
previously evaluated. The consequences of an analyzed accident during the relaxed
Completion Time are the same as the consequences during the existing AOT. As a result,
the consequences of any accident previously evaluated are not significantly increased.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the method governing normal
plant operation. The Required Actions and associated Completion Times in the ITS have
been evaluated to ensure that no new accident initiators are introduced. Thus, this change
does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The relaxed Completion Time for a Required Action does not involve a significant
reduction in the margin of safety. As provided in the discussion of change, the change
has been evaluated to ensure that the allowed Completion Time is consistent with safe
operation under the specified Condition, considering the operability status of the
redundant systems of required features, the capacity and capability of remaining features,
a reasonable time for repairs or replacement of required features, and the low probability
of a DBA occurring during the repair period. Therefore, this change does not involve a
significant reduction in a margin of safety.

North Anna Units 1 and 2 Revision 0



DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 4
RELAXATION OF REQUIRED ACTION

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve relaxation of the Required Actions in the current Technical
Specifications (CTS).

Upon discovery of a failure to meet an LCO, the ITS specifies Required Actions to complete for
the associated Conditions. Required Actions of the associated Conditions are used to establish
remedial measures that must be taken in response to the degraded conditions. These actions
minimize the risk associated with continued operation while providing time to repair inoperable
features. Some of the Required Actions are modified to place the plant in a MODE in which the
LCO does not apply. Adopting Required Actions from the ISTS is acceptable because the
Required Actions take into account the operability status of redundant systems of required
features, the capacity and capability of the remaining features, and the compensatory attributes of
the Required Actions as compared to the LCO requirements. These changes are generally made
to conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relaxes Required Actions. Required Actions and their associated
Completion Times are not initiating conditions for any accident previously evaluated and
the accident analyses do not assume that required equipment is out of service prior to the
analyzed event. Consequently, the relaxed Required Actions do not significantly increase
the probability of any accident previously evaluated. The Required Actions in the ITS
have been developed to provide appropriate remedial actions to be taken in response to
the degraded condition considering the operability status of the redundant systems of
required features, and the capacity and capability of remaining features while minimizing
the risk associated with continued operation. As a result, the consequences of any
accident previously evaluated are not significantly increased. Therefore, this change does
not involve a significant increase in the probability or consequences of an accident
previously evaluated.
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2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The Required Actions and associated Completion Times in the
ITS have been evaluated to ensure that no new accident initiators are introduced. Thus,
this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The relaxed Required Actions do not involve a significant reduction in the margin of
safety. As provided in the discussion of change, this change has been evaluated to
minimize the risk of continued operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of required
features, and the low probability of a DBA occurring during the repair period. Therefore,
this change does not involve a significant reduction in a margin of safety.
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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES — CATEGORY 5
DELETION OF SURVEILLANCE REQUIREMENT

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve deletion of Surveillance Requirements in the current Technical
Specifications (CTS).

The CTS require safety systems to be tested and verified Operable prior to entering applicable
operating conditions. The ITS eliminates unnecessary CTS Surveillance Requirements that do
not contribute to verification that the equipment used to meet the LCO can perform its required
functions. Thus, appropriate equipment continues to be tested in a manner and at a frequency
necessary to give confidence that the equipment can perform its assumed safety function. These
changes are generally made to conform with NUREG-1431 and have been evaluated to not be
detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change deletes Surveillance Requirements. Surveillances are not initiators
to any accident previously evaluated. Consequently, the probability of an accident
previously evaluated is not significantly increased. The equipment being tested is still
required to be Operable and capable of performing the accident mitigation functions
assumed in the accident analysis. As a result, the consequences of any accident
previously evaluated are not significantly affected. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The remaining Surveillance Requirements are consistent with
industry practice and are considered to be sufficient to prevent the removal of the subject
Surveillances from creating a new or different type of accident. Thus, this change does
not create the possibility of a new or different kind of accident from any accident
previously evaluated.
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

3. Does this change involve a significant reduction in a margin of safety?

The deleted Surveillance Requirements do not result in a significant reduction in the
margin of safety. As provided in the discussion of change, the change has been evaluated
to ensure that the deleted Surveillance Requirements are not necessary for verification
that the equipment used to meet the LCO can perform its required functions. Thus,
appropriate equipment continues to be tested in a manner and at a frequency necessary to
give confidence that the equipment can perform its assumed safety function. Therefore,
this change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 6
RELAXATION OF SURVEILLANCE REQUIREMENT ACCEPTANCE CRITERIA

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as

outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve the relaxation of Surveillance Requirements acceptance criteria in
the current Technical Specifications (CTS).

The CTS require safety systems to be tested and verified Operable prior to entering applicable
operating conditions. The ITS eliminates or relaxes the Surveillance Requirement acceptance
criteria that do not contribute to verification that the equipment used to meet the LCO can
perform its required functions. For example, the ITS allows some Surveillance Requirements to
verify Operability under actual or test conditions. Adopting the ITS allowance for "actual”
conditions is acceptable because required features cannot distinguish between an “actual” signal
or a “test"” signal. Also included are changes to CTS requirements that are replaced in the ITS
with separate and distinct testing requirements which, when combined, include Operability
verification of all TS required components for the features specified in the CTS. Adopting this
format preference in the ISTS is acceptable because Surveillance Requirements that remain
include testing of all previous features required to be verified OPERABLE. Changes which
provide exceptions to Surveillance Requirements to provide for variations which do not affect
the results of the test are also included in this category. These changes are generally made to
conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relaxes the acceptance criteria of Surveillance Requirements.
Surveillances are not initiators to any accident previously evaluated. Consequently, the
probability of an accident previously evaluated is not significantly increased. The
equipment being tested is still required to be Operable and capable of performing the
accident mitigation functions assumed in the accident analysis. As a result, the
consequences of any accident previously evaluated are not significantly affected.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The relaxed acceptance criteria for Surveillance Requirements do not result in a
significant reduction in the margin of safety. As provided in the discussion of change,
the relaxed Surveillance Requirement acceptance criteria have been evaluated to ensure
that they are sufficient to verify that the equipment used to meet the LCO can perform its
required functions. Thus, appropriate equipment continues to be tested in a manner that
gives confidence that the equipment can perform its assumed safety function. Therefore,
this change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES — CATEGORY 7
RELAXATION OF SURVEILLANCE FREQUENCY

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants.” Some of
the proposed changes involve the relaxation of Surveillance Frequencies in the current Technical
Specifications (CTS).

CTS and ITS Surveillance Frequencies specify time interval requirements for performing
surveillance testing. Increasing the time interval between Surveillance tests in the ITS results in
decreased equipment unavailability due to testing which also increases equipment availability.
In general, the ITS contain test frequencies that are consistent with industry practice or industry
standards for achieving acceptable levels of equipment reliability. Adopting testing practices
specified in the ITS is acceptable based on similar design, like-component testing for the system
application and the availability of other Technical Specification requirements which provide
regular checks to ensure limits are met. Relaxation of Surveillance Frequency can also include
the addition of Surveillance Notes which allow testing to be delayed until appropriate unit
conditions for the test are established, or exempt testing in certain MODES or specified
conditions in which the testing can not be performed.

Reduced testing can result in a safety enhancement because the unavailability due to testing is
reduced and; in turn, reliability of the affected structure, system or component should remain
constant or increase. Reduced testing is acceptable where operating experience, industry practice
or the industry standards such as manufacturers' recommendations have shown that these
components usually pass the Surveillance when performed at the specified interval, thus the
frequency is acceptable from a reliability standpoint. Surveillance Frequency changes to
incorporate alternate train testing have been shown to be acceptable where other qualitative or
quantitative test requirements are required which are established predictors of system
performance. Surveillance Frequency extensions can be based on NRC-approved topical reports.
The NRC staff has accepted topical report analyses that bound the plant-specific design and
component reliability assumptions. These changes are generally made to conform with NUREG-
1431 and have been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relaxes Surveillance Frequencies. The relaxed Surveillance
Frequencies have been established based on achieving acceptable levels of equipment
reliability. Consequently, equipment which could initiate an accident previously
evaluated will continue to operate as expected and the probability of the initiation of any
accident previously evaluated will not be significantly increased. The equipment being
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tested is still required to be Operable and capable of performing any accident mitigation
functions assumed in the accident analysis. As a result, the consequences of any accident
previously evaluated are not significantly affected. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The relaxed Surveillance Frequencies do not result in a significant reduction in the
margin of safety. As provided in the discussion of change, the relaxation in the
Surveillance Frequency has been evaluated to ensure that it provides an acceptable level
of equipment reliability. Thus, appropriate equipment continues to be tested at a
Frequency that gives confidence that the equipment can perform its assumed safety
function when required. Therefore, this change does not involve a significant reduction
in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 8
DELETION OF REPORTING REQUIREMENTS

The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve the deletion of requirements in the current Technical
Specifications (CTS) to send reports to the NRC.

The CTS includes requirements to submit reports to the NRC under certain circumstances.
However, the ITS eliminates these requirements for many such reports and, in many cases, relies
on the reporting requirements of 10 CFR 50.73 or other regulatory requirements. The ITS
changes to reporting requirements are acceptable because the regulations provide adequate
reporting requirements, or the reports do not affect continued plant operation. Therefore, this
change has no effect on the safe operation of the plant. These changes are generally made to
conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.

In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change deletes reporting requirements. Sending reports to the NRC is not
an initiator to any accident previously evaluated. Consequently, the probability of any
accident previously evaluated is not significantly increased. Sending reports to the NRC
has no effect on the ability of equipment to mitigate an accident previously evaluated. As
a result, the consequences of any accident previously evaluated is not significantly
affected. Therefore, this change does not involve a significant increase in the probability
or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.
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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

3. Does this change involve a significant reduction in a margin of safety?

The deletion of reporting requirements does not result in a significant reduction in the
margin of safety. The ITS eliminates the requirements for many such reports and, in
many cases, relies on the reporting requirements of 10 CFR 50.73 or other regulatory
requirements. The change to reporting requirements does not affect the margin of safety
because the regulations provide adequate reporting requirements, or the reports do not
affect continued plant operation. Therefore, this change does not involve a significant
reduction in a margin of safety.
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ENVIRONMENTAL ASSESSMENT
SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

This proposed Technical Specification change has been evaluated against the criteria for and
identification of licensing and regulatory actions requiring environmental assessment in
accordance with 10 CFR 51.21. It has been determined that the proposed change meets the
criteria for categorical exclusion as provided for under 10 CFR 51.22(c)(9). The following is a
discussion of how the proposed Technical Specification change meets the criteria for categorical
exclusion.

10 CER 51.22(c)(9): Although the proposed change involves changes to requirements with
respect to inspection or surveillance requirements,

1) proposed change involves No Significant Hazards Considerations (refer to the
Determination of No Significant Hazards Considerations section of this Technical
Specification Change Request);

(i) there is no significant change in the types or significant increase in the amounts of any
effluents that may be released offsite since the proposed changes do not affect the
generation of any radioactive effluents nor do they affect any of the permitted release
paths; and

(iii)  there is no significant increase in individual or cumulative occupational radiation
exposure.

Accordingly, the proposed change meets the eligibility criteria for categorical exclusion set forth
in 10 CFR 51.22(c)(9). Based on the aforementioned and pursuant to 10 CFR 51.22 (b), no
environmental assessment or environmental affect statement need be prepared in connection with
issuance of an amendment to the Technical Specifications incorporating the proposed change of
this request.
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SECTION 3.5 - EMERGENCY CORE COOLING
SYSTEMS (ECCS)

DETERMINATION OF NO SIGNIFICANT HAZARDS
CONSIDERATIONS

SPECIFIC NSHCs
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There are no specific NSHC discussions for this Section.
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