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Accumulators

3.5.1

3.5

EMERGENCY CORE COOLING SYSTEMS (ECCS)
Accumulators

3.5.1

LCO

Three ECCS accumulators shall be OPERABLE.

3.5.1

APPLICABILITY:

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

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One accumulator
inoperable due to
boron concentration
not within limits.

A.1

Restore boron
concentration to
within limits.

72 hours

B.

One accumulator
inoperable for reasons
other than
Condition A.

B.1

Restore accumulator to
OPERABLE status.

1 hour

C.

Required Action and
associated Completion
Time of Condition A
or B not met.

C.A

Be in MODE 3.

6 hours

C.2

Reduce RCS pressure to
• 1000 psig.

12 hours

D.1

Enter LCO 3.0.3.

Immediately

D.

Two or more
accumulators
inoperable.
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Accumulators
3.5.1
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REnUIREMENTS
SURVEILLANCE

I

FREQUENCY

i

SR

3.5.1.1

12 hours

Verify each accumulator isolation valve is
fully open.

I
SR

3.5.1.2

Verify borated water volume in each
accumulator is Ž 7580 gallons and
• 7756 gallons.

12 hours

SR

3.5.1.3

Verify nitrogen cover pressure in each
accumulator is Ž 599 psig and • 667 psig.

12 hours
I

SR

3.5.1.4

31 days

Verify boron concentration in each
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 Ž 50% of
indicated level
that is not the
result of
addition from
the refueling
water storage
tank
i

SR

3.5.1.5

Verify power is removed from each
accumulator isolation valve operator when
RCS pressure is Ž 2000 psig.
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ECCS-Operating
3.5.2

3.5

EMERGENCY CORE COOLING SYSTEMS (ECCS)
ECCS-Operating

3.5.2
LCO

Two ECCS trains shall be OPERABLE.

3.5.2

APPLICABILITY:

MODES 1, 2, and 3.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One or more trains
inoperable.

A.1

Restore train(s) to
OPERABLE status.

72 hours

B.

Required Action and
associated Completion
Time not met.

B.1

Be in MODE 3.

6 hours

B.2

Be in MODE 4.

12 hours

C.1

Enter LCO 3.0.3.

Immediately

C.

Less
ECCS
to a
ECCS

than 100% of the
flow equivalent
single OPERABLE
train available.
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ECCS-Operating
3.5.2
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FREQUENCY

SURVEILLANCE
+

SR

3.5.2.1

12 hours

Verify the following valves are in the
listed position with power to the valve
operator removed.
Unit 1
Number

Position

Function

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

Closed
Closed
Closed

1-SI-MOV-1869A

Closed

1-SI-MOV-1869B

Closed

LHSI to Hot Leg
LHSI to Hot Leg
HHSI Pump to Cold
Leg
HHSI Pump to Hot
Leg
HHSI Pump to Hot
Leg

Unit 2
Number

Position

Function

2-SI-MOV-2890A
2-SI-MOV-2890B
2-SI-MOV-2836

Closed
Closed
Closed

2-SI-MOV-2869A

Closed

2-SI-MOV-2869B

Closed

LHSI
LHSI
HHSI
Leg
HHSI
Leg
HHSI
Leg

to Hot Leg
to Hot Leg
Pump to Cold
Pump to Hot
Pump to Hot
-t

SR

3.5.2.2

Verify each ECCS manual
and automatic valve in
is not locked, sealed,
in position, is in the

, power operated,
the flow path, that
or otherwise secured
correct position.

31 days

i

SR

3.5.2.3

Verify ECCS piping is sufficiently full of

SR

3.5.2.4

Verify each ECCS pump's developed head at
the test flow point is greater than or
equal to the required developed head.

92 days

water.
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ECCS-Operating
3.5.2

SURVEILLANCE

REQUIREMENTS

I

FREQUENCY

SURVEILLANCE
1

SR

3.5.2.5

18 months

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.
i

SR

3.5.2.6

18 months

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

SR

3.5.2.7

Verify each ECCS throttle valve listed
below is secured in the correct position.
Unit 1 Valve Number
1-SI-188
1-SI-191
1-SI-193
1-SI-203
1-SI-204
1-SI-205

SR

3.5.2.8

Unit 2 Valve Number
2-SI-89
2-SI-97
2-SI-103
2-SI-116
2-SI-111
2-SI-123

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.

North Anna Units 1 and 2
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Intentionally Blank

ECCS-Shutdown
3.5.3

3.5

EMERGENCY CORE COOLING SYSTEMS (ECCS)
ECCS-Shutdown

3.5.3

LCO

One ECCS train shall be OPERABLE.

3.5.3

APPLICABILITY:

MODE 4.

ACTIONS
arTTWT

CONDITION
A.

A.1

Required ECCS train
inoperable.

COMPLETION TIME

Restore required ECCS
train to OPERABLE
status.

1 hour

T

I.

____________________

B.

REQUIRED ACTION
4-

___________

Required Action and
associated Completion
Time not met.

B.1

Be in MODE 5.

24 hours

I _______________________________

J __________________

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.5.3.1

The following SRs are applicable for all
equipment required to be OPERABLE:
SR 3.5.2.1
SR 3.5.2.3
SR 3.5.2.4
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Intentionally Blank

RWST
3.5.4

3.5

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

3.5.4
LCO

The RWST shall be OPERABLE.

3.5.4

APPLICABILITY:

MODES 1, 2, 3, and 4.

ACTTONS

I

ACTIONS

I

_

A.

_I__ _

COMPLETION TIME

REQUIRED ACTION

CONDITION

i1

_

RWST boron
concentration not
within limits.

A.1

Restore RWST to
OPERABLE status.

8 hours

OR
RWST borated water
temperature not within
limits.
B.

RWST inoperable for
reasons other than
Condition A.

B.1

Restore RWST to
OPERABLE status.

1 hour

C.

Required Action and
associated Completion
Time not met.

C.1

Be in MODE 3.

6 hours

AND

C.2

Be in MODE 5.

.1_________________________________
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RWST
3.5.4

I AMCI

J

CHWICTI I

IFnIITREMENTS

Amrr: QMHTREMENTS

I
SURVEILLANCE

SR

3.5.4.1

FREQUENCY
24 hours

water temperature is
Verify RWST borated
> 40°F and • 500F.
i

SR

3.5.4.2

Verify RWST borated water volume is
2 466,200 gallons and • 487,000 gallons.

7 days

SR

3.5.4.3

Verify RWST boron concentration is
Ž 2300 ppm and • 2400 ppm.

7 days
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Seal Injection 3.5.5
Flow

3.5
3.5.5
LCO

EMERGENCY CORE COOLING SYSTEMS (ECCS)
Seal

Injection Flow
Reactor coolant pump seal injection flow shall be • 30 gpm
with RCS pressure Ž 2215 psig and • 2255 psig and the seal
injection hand control valve full open.

3.5.5

APPLICABILITY:

and 3.

MODES 1, 2,

ACTTONN
arTTONS

COMPLETION TIME

REQUIRED ACTION

CONDITION

t

A.

_____________

B.

A.1

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.

4 hours

*1

I

B.1

Required Action and
associated Completion

Be in MODE 3.

6 hours

AND

Time not met.

B.2

Be in MODE 4.

12 hours

______________________________________________________

.1
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Seal Injection Flow
3.5.5

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.5.5.1

------------------- NOTE------------------Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at >_ 2215 psig and _<2255 psig.
------------------------------------------

Verify manual seal injection throttle
valves are adjusted 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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BIT
3.5.6

3.5
3.5.6

LCO

EMERGENCY CORE COOLING SYSTEMS (ECCS)
Boron Injection Tank (BIT)

The BIT shall be OPERABLE.

3.5.6

APPLICABILITY:

MODES 1, 2, and 3.

ACTTONS
ArTTnNs

I
_______________

A.

COMPLETION TIME

REQUIRED ACTION

CONDITION

t

I

A.1

BIT inoperable.

1 hour

Restore BIT to
OPERABLE status.
I

I

B.

Required Action and
associated Completion
Time of Condition A
not met.

B.1

Be in MODE 3.

6 hours

Borate to an SDM
within the limit
provided in the COLR.

6 hours

B.3

Restore BIT to
OPERABLE status.

7 days

C.1

Be in MODE 4.

12 hours

AND
B.2

AND

C.

Required Action and
associated Completion
Time of Condition B
not met.
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BIT
3.5.6

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.5.6.1

Verify BIT borated water temperature is
___115 0 F.

24 hours

SR

3.5.6.2

Verify BIT borated water volume is
>__900 gallons.

7 days

SR

3.5.6.3

Verify BIT boron concentration is
_ 12,950 ppm and < 15,750 ppm.

7 days
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SECT ION 3.5 - EMERGENCY CORE COOLING

SYSTEMS (ECCS)
IMPRO' VED TECHNICAL SPECIFICATIONS BASES

North Anna Units 1 and 2
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Revision 0

Accumul ators

B 3.5.1

B 3.5
B 3.5.1

EMERGENCY CORE COOLING SYSTEMS (ECCS)
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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Accumulators

B 3.5.1

BASES
BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

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.

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
loss of offsite power is required by regulations and
conservatively imposes a delay wherein the ECCS pumps cannot
deliver flow until the emergency diesel generators start,
come to rated speed, and 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 loaded
and delivering full flow. The delay time is conservatively
set with an additional 2 seconds to account for SI signal
generation. During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a
large break LOCA.
The worst case small break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and High
(continued)
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Accumulators

B 3.5.1

BASES
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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Accumulators

B 3.5.1

BASES
APPLICABLE
ANALYSES
SAFETY
(conti nued)

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 limits established in the SRs for contained volume,
boron concentration, and nitrogen cover pressure must be
met.
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Accumulators
B 3.5.1

BASES
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.1
If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within
72 hours. In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be
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)
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Accumulators
B 3.5.1

BASES
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 valve,
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.
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Accumulators
B 3.5.1

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

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

3.5.1.4

The boron concentration should be verified to be within
required limits for each accumulator every 31 days since the
static design of the accumulators limits the ways in which
the concentration can be changed. The 31 day Frequency is
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage. Sampling the
affected accumulator within 6 hours after a 50% increase of
indicated level will identify whether inleakage has caused a
reduction in boron concentration to below the required
limit. It is not necessary to verify boron concentration if
the added water inventory is from the refueling water
storage tank (RWST), because the water contained in the RWST
is within the accumulator boron concentration requirements.
This is consistent with the recommendation of NUREG-1366
(Ref. 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 Ž 2000 psig ensures that an active failure could not
result in the closure of an accumulator motor operated
isolation valve. If this were to occur, only one accumulator
would be available for injection given a single failure
(continued)

North Anna Units 1 and 2

B 3.5.1-7

Rev 0 (Draft 2), 09/05/00

Accumulators
B 3.5.1

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.5.1.5 (continued)

coincident with a LOCA. Since power is removed under
administrative control, the 31 day Frequency will provide
adequate assurance that power is removed.
This SR allows power to be supplied to the motor operated
isolation valves when RCS pressure is < 2000 psig, thus
allowing operational flexibility by avoiding unnecessary
or
delays to manipulate the breakers during unit startups
shutdowns.

REFERENCES

1. UFSAR, Chapter 6 and Chapter 15.

2. 10 CFR 50.46.
3. NUREG-1366, February 1990.

North Anna Units 1 and 2

B 3.5.1-8

Rev 0 (Draft 1),

06/05/00

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
assembly ejection accident;
c.

Loss of secondary coolant accident,

rod

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

2),

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
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 limits 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 loss 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 loss 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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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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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.1
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 loss of function for the ECCS (e.g.,
an inoperable HHSI pump in one train, and an inoperable LHSI
(continued)
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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.'
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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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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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 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 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)
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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 logic
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 listed 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.
Section 6.2 and Chapter 15.

4.

UFSAR,

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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EMERGENCY CORE COOLING SYSTEMS (ECCS)
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)

North Anna Units 1 and 2

B 3.5.3-1

Rev 0 (Draft 1), 06/05/00

ECCS-Shutdown
B 3.5.3

BASES
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 0 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.1
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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SR

3.5.3.1

The applicable Surveillance descriptions from Bases 3.5.2

apply.
REFERENCES

The applicable references from Bases 3.5.2 apply.
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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 level
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 following
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,
suction from the RWST.

the LHSI pumps are aligned to take

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)

North Anna Units 1 and 2

B 3.5.4-1

Rev 0 (Draft 2), 10/09/00

RWST
B 3.5.4

BASES
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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available volume. The deliverable volume limit 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
limit 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
limit of 466,200 gallons and the lower boron concentration
limit 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 limit of 40 0F. If the
lower 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 limit of 501F 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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the lower limit on boron concentration and the upper limit on
RWST water temperature are used to maximize the total energy
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.1
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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(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 limit 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 limit 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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SURVEILLANCE
REQUIREMENTS
(continued)

SR

REFERENCES

1. UFSAR, Chapter 6 and Chapter 15.

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
concentration is appropriate and has been shown to be
acceptable through operating experience.
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EMERGENCY CORE COOLING SYSTEMS (ECCS)
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
Injection (HHSI) pump header to the Reactor Coolant System
(RCS).
The restriction on reactor coolant pump (RCP) seal injection
flow limits 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

All 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 Ž 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 (Ž 2215 psig and • 2255 psig) setpoints. The flow
limit also ensures that the HHSI pumps will deliver
(continued)
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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 loss
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
low 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 limit, but rather a flow limit
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 limit is established. It is this resistance limit
that is used in the accident analyses.
The limit 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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(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.1
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 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
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 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
(continued)
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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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EMERGENCY CORE COOLING SYSTEMS (ECCS)
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 controlled 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)

North Anna Units 1 and 2

B 3.5.6-1

Rev 0 (Draft 2),

09/06/00

BIT
B3.5.6

BASES
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 1157F 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 limits 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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To be considered OPERABLE, the limits established in the SR
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.1
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 leg
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 limit 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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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.2 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.'
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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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 limit 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 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 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 loop.

REFERENCES

1. UFSAR, Chapter 6 and Chapter 15.
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EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5

Accumulators

3.5.1
LCO

ECCS accumulators shall be OPERABLE.

3.5.1

APPLICABILITY:

MODES 1 and 2,
MODE 3 with

-7F'S

-/7

r' r pressure > (b1000 psig.

ACTIONS
CONDITION

A ¢Al'rL

aLe

COMPLETION TIME

A.

One accumulator
inoperable due to
boron concentration
not within limits.

A.1

Restore boron
concentration to
within limits.

72 hours

B.

One accumulator
inoperable for reasons
other than
Condition A.

B.1

Restore accumulator
to OPERABLE status.

1 hour

C.

Required Action and
associated Completion
Time of Condition A
or B not met.

C.1

Be in MODE 3.

6 hours

Reduce
pressure to
: $10000 psig.

12 hours

Enter LCO 3.0.3.

Immediately

01

neLJ

REQUIRED ACTION

D.

WO

Two or more
accumulators
inoperable.

STS

AND.DD

D.1

3.5-1

0
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Accumul ators
3.5.1

CTS

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

't5,4 2

FREQUENCY

SR

3.5.1.1

Verify each accumulator isolation valve is
fully open.

12 hours

SR

3.5.1.2

Verify borated waJr volume in each
accumulator is
ý_
gallons i7
and

12 hours

_ gal Ions

SR

3.5.1.3

Verify nitrogen cover pressure in each
accumulator is k M
psig and

12 hours

SR

3.5.1.4

Verify boron concentration in each
accumulator is _>
ppm and
< P
ppm.

31 days

.S. t.

qs 1.

=78o

AND
-----NOTE
--------Only required
to be performed
for affected
accumulators
Once within
6 hours after
each solution
volume increase
of
D -41 i cat•ed
level that is
not the. result
of addition
from the
refueling water
storage tank
(continued)
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Accumulators
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CvT-

SURVEILLANCE REQUIREMENTS

(continued)

SURVEILLANCE

SR

3.5.1.5

WOG STS

Verify
power isolation
is removedvalve
fromoperator
each
accumulator
when
pressure is k r2OO• psig.

3.5-3

FREQUENCY

31 days

Rev 1,

04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.5.1 - ACCUMULATORS

1. The brackets are removed and the proper plant specific information/value is provided.
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3.5.2
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EMERGENCY CORE COOLING SYSTEMS (ECCS)
ECCS-Operating

3.5.2

3,52

LCO

3.5.2

APPLICABILITY:

Two ECCS trains shall be OPERABLE.

MODES 1, 2. and 3.

Spaths maybe isolated by closing ;fe isolation
r. valves a#r up to 2 hours to per xrm pressure
• isola4-on valve testing per S3.4.14.1.
ix •ration in MOE3wit
JS pumps declared
i
hoperable pursuant to
3.4.12, "Low Temperature/
f Overpressure Protectio f(LTOP) System." is allo i
•f
or up to 4 hours or ntil the temperature ofj~l 1
" RC
od l g e c s( 7] F. whichever cgJ sI
S first.
//!

I
i
I
!

..--....-.-.- -----------------------......
-. .......-

ACTIONS
LUNU111UN

A.
A14 •lin a-,

One or more trains
inoperable.

CKL

REQUIRED ACTION

COMPLETION TIME

A.1

Restore train(s) to
OPERABLE status.

72 hours

B.1

Be in MODE 3.

6 hours

Be in MODE 4.

12 hours

ss 414A,

i
100%%.of the
ECCS flow equivalent
to a single OPERABLE
ECCS train available.

B.

Required Action and
associated Completion
Time not met.

AND
B.2

T4TF-3ZS

rl e P.
WOG STS,
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ECCS-Operating
3.5.2
SURVEILLANCE REQUIREMENTS
SUIRVLLANCEM

FREQUENCY
4

SR 3.5.2.1

Verify the following valves are in the
listed position with power to the
valve operator removed.

12 hours

0

SR

3.5.2.2

4L5. Z..6

'

•--FR
3.5.2.3

Verify each ECCS manual, power operated.
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.

Verify ECCS piping is-full of water

31 days

Sdays

-J

SR

3.5.2.4

Verify each ECCS pump's developed head at
the test flow point is greater than or
equal to the required developed head.

In accordance
with the
Inservice
Testing Program

SR

3.5.2.5

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.

O8l

months

(continued)
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ITS 3.5.2

-

ECCS - OPERATING
INSERT

Unit 1
Number
1-SI-MOV-189OA
1-SI-MOV-1890B
1 -SI-MOV-1836
1 -SI-MOV-1 869A
1-SI-MOV-1869B

Position
Closed

Closed
Closed
Closed
Closed

Function
LHSI to Hot Leg
LHSI to Hot Leg
HHSI pump to Cold Leg
HHSI pump to Hot Leg
HHSI pump to Hot Leg

Unit 2
Number
2-SI-MOV-2890A
2-SI-MOV-2890B
2-SI-MOV-2836
2-SI-MOV-2869A
2-SI-MOV-2869B

Position
Closed
Closed
Closed

Closed
Closed

North Anna Units
I1 and
Anna
and 22Units
North

Function
LHSI to Hot Leg
LHSI to Hot Leg
HHSI pump to Cold Leg
HHSI pump to Hot Leg
HHSI pump to Hot Leg

Page B3.5-5
Insert to Page
B3.5-5

Revision 0
Revision 0

ECCS-Operating
3.5.2
SURVEI LLANCE

,5",2.3

2

SR 3.5.2.6

Verify each ECCS pumpistarts automatically
on an actual or simulated actuation signal.

SR 3.5.2.7

Verify
4
each
ECCS thro
li
sted F-elow
,•i0 tle 0 valve
isT/
in the correct position.Valve Number

_

I
months

-2

xJ2 vfavc

'PI
[ ./

.S2.J. I

SR

3.5.2.8

8g--o

2-S]- /23

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.

(018T months

L

____________________________________________________

WOG STS
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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 I provides an exception to LCO 3.5.2 for the performance of
the testing in MODE 3. Therefore, Note I is not needed and has been removed.
2. 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
and
and 22Units
NorthI1Anna

Page 1I
Page

Revision 0
Revision 0

ECCS-Shutdown
3.5.3

(1-s

3.5

EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3

-35.3

LCO

ECCS-Shutdown
3.5.3

APPLICABILITY:

One ECCS train shall be OPERABLE.

MODE 4.

ACTIONS

I

A i~"n a-

WOG STS

3.5-7
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ECCS-Shutdown
3.5.3

4 T5
t,-3.1

SURVEILLANCE REQUIREMENTS
%IIDUL U1 I AKIP
lUI~ FLi& A~'iI

FREQUENCY
i

SR

3.5.3.1

.........
........ .NOTE ...................
An R train m be consid d OPERABLE
Aring alig
t and oper ion for decW
heat remov . if capabl of being ma ally

realigne
-'" '--

o. the
de of oper, ion.
.... . ECCS
.2 ...........
. . '

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

R3 .5.2.1
SR 3.5.2.4

WOG STS

SR 35..•.
SR 3.5.2.8

3.5-8

In accordance
with applicable
SRs

Rev 1. 04/07/95

P~ooV-

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 5 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 I and 22

Page
Page I1

Revision 0
Revision 0

RWST
3.5.4
EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5

Refueling Water Storage Tank (RWST)

3.5.4

Lco3-5f5

LCO

The RWST shall be OPERABLE.

3.5.4

APPLICABILITY:

MODES 1. 2. 3. and 4.

ACTIONS
REQUIRED ACTION

LUNU111UN

A.

RWST boron
concentration not
within limits.

COMPLETION TIME

A.1

Restore RWST to
OPERABLE status.

8 hours

OR
RWST borated water
temperature not within
limits.

B.

RWST inoperable for
reasons other than
Condition A.

B.1

Restore RWST to
OPERABLE status.

1 hour

C.

Required Action and
associated Completion
Time not met.

C.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

3.5.5
14e- 11n

AND
C.2

WOG STS

3.5-9
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RWST
3.5.4

QTS

SURVEILLANCE REQUIREMENTS
bURVEILLANCE

FREQUENCY
SR

3.5.4.1

4.-5s.a.b

Verify RWST borated water temperature is

Lco 3,55,.c.

.I

q.

TE .......... --- .... perfo
d when a lent
air te erature is < [35]° or > [1 ]OF.
. .. . ...... .........
......
................
( y req red to

~-~[3~I!Fand -- Mr
F
SR

3.5.4.2

Verify RWST borated water volume is

24 hours

7 days

LGO •,S.;, 6
SR 3.5.4.3

L.

Ver

ST boron c ontration is
appand :

;.%.6',,

WOG STS

7 days

ppj)m

3.5-10
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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.
2. 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
North Anna Units I1 and 22
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Page I1

Revision 0
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Seal Injection Flow
3.5.5
3.5

COT-

EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.5
S.....
LCO

Seal Injection
Flow
v
..

3.5.5

3.,q6,2,e.

Reactar coola
with

2

R{u• i c

r 1iection
flow shall be :5&1gpr
rgg

PDLu'dsc

psig an the c-ginfow

ai

_

pressure

contl va-ye full

open.

APPLICABILITY:

MODES 1.2, and 3.

ACTIONS

AH'c b

A.

Seal injection flow

not within limit.

WOG STS

3.5-11
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Xfe. 0

Seal Injection Flow
3.5.5
SURVEILLANCE REQUIREMENTS
3ýUFVLILJULM6

FREQUENCY
I

SR

3.5.5.1

-- ------------------ NOTE ....................
Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at >:225 psig and
< 2255 psigt.

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

14.6,2.1. C

Verify manual seal inj
P throttle
valves are adjusted to give a flow within
limit with cc .1 u a
ar in

fs

and the [
open.

WOG STS

r
rgi
-

0

.....

ays

0
C

ressure ct
low] con ro

valve full

c)

3.5-12
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Few. 0

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
North Anna Units 1 and 22
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BIT
3.5.6
3.5

EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.6

3-SI-i

Boron Injection Tank (BIT)

LCO 3.5.6

The BIT shall be OPERABLE.

APPLICABILITY:

MODES 1. 2. and 3.

ACTIONS
CONDI ION

REQUIRED ACTION

A. BIT inoperable.

A.1

Restore BIT to
OPERABLE status.

1 hour

B. Required Action and
associated Completion
Time of Condition A
not met.

B.1

Be in MODE 3.

6 hours

Borate to an SDM

6 hours

AND
B.2

Ad ,o%

COMPLETION TIME

.0
Prtfiicjej j,4h

AND
rB.3

C. Required Action and
associated Completion
Time of Condition B
not met.

WOG

STS

C.1

Restore BIT to
OPERABLE status.

7 days

Be in MODE 4.

12 hours

3.5-13
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1 .?VP6

BIT
3.5.6

(73-

SURVEI LLANCE REQUIREMENTS
SURVEILL.NCE
SR 3.5.6.1
KR3-5.6.2

LU5-

SR

3.5.6.3

BIT borated water temperature is

Veriif_ BIT borated water volume is
z go

J. C.

LC03.S.q.'.

Verif

Ve

24 hours
7 days

gal1 ons.

BIT boron concentration is
ppm and t •
ppm
;:,so
215. =75-4,
>

WOG STS

FREQUENCY

3.5-14

7 days
7

Rev 1. 04/07/95

ýW'D

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 I and 22
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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

F-ý

SECTION 3.5 - EMERGENCY CORE COOLING

SYSTEMS (ECCS)

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS BASES
MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna Units 1 and 2

0
Revision
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 that
of the containment atmosphe
In the refill phase of a iCLOCAwýiich iummediately 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 bgttom of the
core and ongoing reflood of the core with the addition of
safety injection (SI) water.
The accumulators are pressure vessels partially filled wit
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.
Internal accumulator tank pressure is
their function.
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
o erated i.olation valve and two check valves in
rlockeu by P-I
on valves are i
isol
bThe
operated
mot
channels to en re
ssure measureme
withfe pressurizer
as RCS pressur
the valves will automatically op
th
cuit P-11 setp& t.
he permissive
creases to abov

(continued)
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Accumulators
B 3.5.1

BASES
prevents inadvertent closur of thehe
his interlock al
dent. Thehe
al operation prior to an a
valves during
valves will
tomatically open, however,
a result of an
SI signal
These features ensure that
e valves
meet theh
and Electronic)
require nts-of the Institute of EleficalEngi
rs (IEEE) Standard 279-1971,4Ref. 1) for "operati
byr ssesuand that the accumula
s will be available
r
jection without reliance o
ooo• aCtijo

BACKGROUND
BASES
(continued)

The accumulator size, water vol

ofannitro en cover

pressmure are selected so that
ofdthe •accumulators
are sufficient to partially cover he core before
significant clad melting or zirconium water reaction can

I~~~bteeak

occur

ollowing aLOCA. The need to ensure that

accumulators are adequate for this function is consistent
Swith theLOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the
blowdown phase of theLOCA.

APPLICABLE
SAFETY ANALYSES

lS-

The accumulators are assumed OPERABLE in bot
he 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, con erva ive
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
ehq4
of makeup water to the RCS. The assumption of loss of
(r5
offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow
diesel
come eto rated
_•~ until
. eýe, the
and emergency
lgo ttKM u gn
the-rr generators
time o l(aga start,
ng se au
Tn cold
and
leg
break
scenarios,
the
entire
contents
of
one
accumulator
are assumed to be lost through the break.

QF

u)

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
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Accumulators
B 3.5.1
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

'afr

5

As a conservative estimate, no credit is taken for ECCS pump
flow until an effective delay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively
set with an additional 2 seconds to account for SI signal
generation. During this time, the accumulators are analyzed
No
as providing the sole source of emergency core cooling.
operator action is assumed during the blowdown stage of a
large break LOCA.
The worst case small break LOCA analyses also assume a time
For the larger
delay before pumped flow reaches the core.
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
coolin_.
As break size decreases, the accumulators and
]MXA) n? pumps both play a part in terminating
M
Othe rise in c a temperature. As break size continues to
decrease, the role of the accumulators continues to decrease
until they are not required and the"'
lt>•
pumps become solely responsible for terminating the
temperature increase.
This LCO helps to ensure that the following acceptance.
criteria established for the ECCS by 10 CFR 50.46 (Ref.
will be met following a LOCA:
a.

Maximum fuel element cladding temperature is : 2200°F;

b.

Maximum cladding oxidation is g 0.17 times the total
cladding thickness before oxidation;

c.

Maximum hydrogen generation from a zirconium water
reaction is g 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.

I
the accumulators discharge during the blowdown phase
ofaLOCA, they do not contribute to the long term-zooling
requirements of 10 CFR 50.46.
For both the large and small break LOCA analyses, a nominal
ned
e•n•
contained accumulator water volume is used.
(continued)
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Accumulators
3.5.1

cudJ iew

cv

APPLICABLE
SAFETY ANALYSESI
(continued)

•¢•r-•fn

water volumrnis the same as the d0iverable volume
r the
accumulat s, since the accumul aors are emptied,
ce
. For small breaks,/an increase in wa r volume
discharg
is a e
clad temperature pfalty.
or arge rea s. an
increase in water vo ume can be either a peak clad
temperature penalty or benefit, depending on downcomer
filling
and subsequent
the break •nalysi•
during the
core reflooding
portion spill
of thethrough
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The minimum boron concentration setpoint is used in the post
LOCA boron concentration calculation. The calculation is
performed to assure reactor subcriticality in a post LOCA
environment.
Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentration is used in determining the cold
leg to hot leg recirculation injection switchover time and

SW
10A
ia

ru

to

ELC

x•,.

minimum sump pH.
The large and small break LOCA(analyses are performed at the
minimum nitrogen cover pressure, since sensitivity analyses
have demonstrated that higher nitrogen cover pressure
results in a computed peak clad temperature benefit. The
maximum nitrogen cover pressure limit prevents accumulator
relief valve actuation, and ultimately preserves accumulator
integrity.
The effects on containment mass and energy releases from the
accumulator
re accounted for in the appropriate analyses

0 ,

Re .

a

4.

The accumulators satisfy Criterion 3 of

cCy
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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 accomplis
their core cooling safety function following a LOCA.
(2
accumulators are required to ensure that 100% of the
ontent
of the accumulators will -reach the core
(.
dunn
OCA.
his is consistent with the assumption that
the contents of one-accumulator spill through the break. If
than
accumulators are injected during the
S"wss
blow
pownh of aOCA, the ECCS acceptance criteria of
0 CFR 50.46 (Ref
could be violated.
-rTF-3/6
For an accumulator to be considered OPERABLE,'he
i olation
valve must be fully open, power removed above •0OO psig,
and the limits established in the SRs for containe volume,
boron concentration, and nitrogen cover pressure must be met.

APPLICABILITY

In MODES I 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..59
peak clad temperature remains below the 10 CFR 50.46 (Ref.(9) "-TS7•310
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._I
If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within
72 hours.
In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be
(continued)
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Accumul ators

B3.5.1
BASES
ACTIONS

A.1

(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
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, 5- eues
ehe
accurultors cc nol di'
large main steam line break.forý he maijori
of plants
Even
theydo disar
e th-eir imoact is mi or and not adesiqn
limiti g eve . Thus, 72 .hours is allowed to return the boron
concentra ion 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 I hour. In this Condition, the required
ontenon s o Q~
accumulators cannot be assumed to reach the
core durina-LOCA.
Due to the severity of the consequences
-hould ,LOCA occur in these conditions, the 1 hour Completion
Time o open the valve, 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 Dote
or e
e o th
an 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
must e
brought to a MODE in wh~ch the LCO oes not a 1.
jchieve
this status,_the
e brought
MODE 3 within
6 hours and
7Le)-pressure reduced to
.
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Accumulators
B 3.5.1

BASES
ACTIONS

C.1 and C.2

(continued)

g 1000 psig within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required
igE;conditions from full power conditions in an
orderly manner and without challenging 4W
systems.

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

SURVEILLANCE
REQUIREMENTS

SR

ts in a
LCO 3.0.3

3.5. 1.1

Each accumulator 4 'alve 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.
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 a LOCA.
Because of the static design of the accumulator, a 12 hour
Frequency usually allows the operator to identify changes
before limits are reached. Operating experience has shown
this Frequency to be appropriate for early detection and
correction of off normal trends.

(continued)
WOG STS

B 3.5-7

Rev 1, 04/07/95

2e4J.0

Accumulators
B 3.5.1

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.5.1.4

The boron concentration should be ver fied to be within
required limits for each accumulator very 31 days since the
static designof.the accumulators lim ts the ways in which the
concentration can be changed. The 31 day Frequency is
adequate to identify changes that cou d occur from mechanisms
such as stratification or inleakage
Samiiljing the affected
accumulator within 6 hours after a
me increasewill
identify whether inleakage has caused a reduction in boron•°*'14
concentration to below the required limit. It is not
necessary to verify boron concentration if the added water
inventory is from the refueling water storage tank (RWST),
because the water contained in the RWST is within the
accumulator boron concentration requirements.
This is
consistent with the recommendation of NUREG-1366 (Ref.
SR

3.5.1.5

Verification every 31 days that power is removed from each
accumulator isolation valve operator when the pCSWj 7 (Jpressure is Ž 2000 psig ensures that an active al lure could'"
not result in the
closure of an accumulator m tor
operated islation vve.
If this were to occur, only
.accumulato
.
.. would be available for injection given a single
failure coincident with a LOCA. Since power is removed under
administrative control, the 31 day Frequency will provide
adequate assurance that power is removed.
This SR allows power to Desu lied to the motor operated
isolation valves when
pressure is < 2000 psig,
thus allowing operationa
exi ility by avoidi g unnecessary
or
tartups
(
during
~losure is preventsei
verten
ina
breakers by the RCS p esur int r orJ
eth
valves.•
the
'with
(associat
to ma
gdelays
of the interloc ,tthe
occur in spi
c~losure of a val
lShou
in
g a provided t he valves wo g d Zopen a closed v ve
JS I
LOC.
a
of
•e event
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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
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(continued)
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.1 BASES - ACCUMULATORS

1. The brackets have been removed and the proper plant specific information/value has been
provided.
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.
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. 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.
6. 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.
7. 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.
8. 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.
9. The ISTS Bases in the Background Section states that "...the entire contents of one
accumulator 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.

North Anna Units 1 and 2
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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-Operati ng
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
I-•
s ys t em:

b.
c.

Rod.e4ection accident:
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 os/f
secondarW coolant ag-i dent)wherBrima
cooldown could add enough positive reac ivity to achieve
criticality and return to significant power.

(I

ll•4

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
sw
et
containment sump for cold leg recirculation.
------ A-fter approximate
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 precip-tation
The ECCS con si

CH, s)

t

of rE R

e a a e su bs s e s

e F -tu4a

j r and r 'ua
AtT
1-E
a%1
s,.system consists of two redundant. 1O0 capacity
rains.
'The
ECCS accumulators and the RWST are also part of the
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ECCS-Operating
B 3.5.2

BASES
BACKGROUND
(continued)

ECCS, but are not considered part of an ECCS flow path as
described by this LCO.
The ECCS flow paths consist of piping, valves.(W

0

(ýýand
ineJet

Wtwo

pumps such that water from the RWST can be
into the RCS following the accidents described in
major components of each subsystem are the
s.es
~ Theh~r~i•6)PUMPS.
4 R pumog. Ngt exRrai~:n
L~i
nd the'
pumps. Each of the
ubs~stem rnneieLr
s
ft
I
00 capacity trains that are intercon
ed and
a Lnd
redundant such that either train is capable of supplying
10OX 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.T

0D

rv

During the injection phase of LOCA recovery. a suction fron
header supplies water from the RWST to the ECCS
s.
Se rate
o piping suppclesoeach subs.tem andeach ain
baewitp the subs tem the
Tis baomnc ensure
e
ýMals
suffc
in
t
pumps
combthecs
tp
o
etring
the
boron
Sinn1ect~ion tank (BIT) MMf-LheIMn ulz'B•Dand
then

,•hr42f
ik

iviaes again `into,•_lk

-upylines.
each of which feeds

the injection line to one RCS cold le .

thoSI

sd RHRt a

le= s

tof
t

s

The discharge from

all-es amtee~sszan-"jecmo

e oe

,rr_---•
n4Kt•

aSCoto 1 sI Control aenre
set o
balance the he
flow
the RCS. This balanvc-ý"ensures
sufficient flow to the core to meet the dnalysis assumptions
following a LOCA in one fteRSclleg
I

CJý
e(bH)

For LOCAs that are too sall to depress uriz
le
te shutoff head of thekSl pum~ps. the e€n •i]:-

low
I~q)

"s supply water until the RCS pressure ecreases below
the I 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,.M
suction is transferred to the containment sump. The
pumps then supply the
r
ups. Initial'y•
recirculation is throuah the same paths as tho iniptina

ip_
H

_.

phase. Subsequently, recirc ulation alternates injection
between the hot and cold legS.
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ITS 3.5.2 BASES - ECCS - OPERATING
INSERT
open,
Water from the supply header enters the LHSI pumps through parallel, normally
operated
motor
motor operated valves. Water to the HHSI pumps is supplied via parallel
actuation
valves to ensure that at least one valve opens on receipt of a safety injection
open,
normally
through
pumps
HHSI
signal. The supply header then branches to the three
motor operated valves.

NorthNorth
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ECCS-Operati ng
B 3.5.2
BASES
BACKGROUND
(continued)

ED'S"The Clsubiýi66
susystem of the ECCS also
funtions to supply borated water to the reactor o
b
g c
d heat removal events, such as
n_ýýn
l
reok qMSLQ. The limiting design condT
sons
occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.
(Durin 1ow tem ature conditions in le RCS, limj~tations
iare llaced on he maximum umber of ECS pumpsoat may be/\
QPERABLE.
fer to the ases for CO 3.4.12./Low
/
'Temperatu
Overpress e Protec4"on (LTOP) Sstem." for/the
baiso-

hee----*

n

'

IThe 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 tim• delay associated with diesel starting@,
(
enc a
*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 Stora
provide the cooling water necessary to meet

APPLICABLE
SAFEETY ANALYSES

Tank

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 0 F;

b.

Maximum cladding oxidation is 5 0.17 times the total
cladding thickness before oxidation:

(continued)
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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.
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B 3.5.2

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

c.

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

ability is

=gg

maintained.
The LCO also limits the
f
ant trip return to
apost
power following an MSLB event 'and nsures that containment
temperature limits are met.
Each ECCS subsystem is taken credit for in a large break
LOCA event at full power (Refs. 3 and 4). This event
she-s-t•i'requirement (fo -4ý tPw)for theECCS

@
0

a.

b.
/ctv,7eIe.A/(

---------

*---..........

t.

-..-...

s

e

A large break LOCA event, with los
site power
and a single failure disabling one ( pump (both EDG
trains are assumed to operate due o requirements for
modeling full active containment heat removal system
operation); and
A small break LOCA event, with a loss-of.pffite power
and a single failure disabling one e"

During the blowdown stage of a 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 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.
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ECCS-Operati ng
B 3.5.2

BASES
APPLICABL E
IALYSES
SAFETY AN
(continiued)

The effects on containment mass and Pergy relea= are
accounted for in appropriate analyses (Refg. 3(a______).
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 followi n a 1aro
LOCA. It also ensures that the ýe
ach
pumps will deliver sufficient water nd-bro
ing a small
LOCA to maintain core sbcriticality. For smaller LOCAs,
t
e
"pump
delivers sufficient fluid to
CS 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 _

•SJ_
em n...

l1

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.

LCO

q• si.
$•/-

In MODES 1. 2. and 3, an ECCS train consists-of a6
_r•
subsystem a
s~ tesf and a
subsystem. Each train includes th 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 p
s and their respective
supply headers to each of the R _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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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 re uirements

ce rugal charging pump-'
lower MODES.
pefrance s base on a sm 1'break LOCA. whi•
.ance curve and ha~s
etbish gthe pump pen
I pum prf(mance • uirements•
d epenee on power.
and ME 3
sma •bre~a __lA_.
MODE
-are badna

requirements are bounded by the

analysis.

This LCO is only applicable in
DE 3 and abyve. Below
MODE 3. the SI signal setpoint 91manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3. "ECCS-Shutdown."
As iidi
ed in Not
the fl
path may
isolated for/
2 hour in MODE 3 under co0 olled condi ons. to perf m
pre re isola i n valve sting per S .4.14.1. T1 flow

p

is ready restora e from the

trol room.

As ndi ed in No
2. operatio in MODE 3 wit CCS trains
decl
inopera
pursuant t CO 3.4.12, "L Temperature
Ov
ressure Pr ection (LTOP System." is n ssary for

with a LTOP arming
ants
W
lF~e

MODE 31
oat
opnar the
h MD
rature atsornea

boundary te
rature of 3 *F. LCO 3.4.12' equires that
certain p
be render inoperable at d below the LT
arming
perature.
en this tempera re is at or ne the
MODE 3 undary tem ature, time is eeded to restor 'the
\ino
able pumps to PERABLE status
...
.___
.
In MODES 5 and 6.iI
f)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."
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BASES

(continued)
A._1

ACTIONS

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.

'e3 t

II~ir~~

IRNS!

7kl\
L

~

"V\

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~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, necessasily
result in a loss of function for t;he ECC4 /Th
inwtj
of
ths--Cona] }n is to mainpTwn a combinozlon OfT

ipeq nt )

such Xaf
100%traip
of theremai S
t -a single
ROIF'TA
ECCS
ns flow
avai equ
l~ib e . _entlis'aIIw
s"
increased flexi i i y i
opera ions under
circumstances when componentstinpposite 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.
Reference •descri besituations in which one component.
such as&n RHR cros ver valve. can/disable bath CCS
trai . With one r more componept(s) inoperab
such that
liO of the flo equivalent to
single OPE
E ECCS train
4s not availa e, the facility/s in a con icion outside the
accident an ysis. Therefor . LCO 3.0.3
/
st be immediately

"entered.
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BASES
ACTIONS
(continued)

SURVEILLANCE
REQUIREMENTS

B.1 and B.2
If the inoperable trains cannot be returned to OPE
LL
status within the associated Completion Time, the
must
be brought to a MODE in which the LCO does not a
achieve this status, the
mus De brougnt to MODE 3
within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based
s
n o rat*
experience, to reach the required ,
conditions from full
power condition in an orderly manner and without
challenging
systems.

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
sibe de Refer
:ce
,•7a•
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 valves are operated
(continued)
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INSERT
C.A
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
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

SOnhe

With the except4n of the operating

9i

ga

harging

pump, the ECCS umps are normally in a s an by nonoperating
mode. As such, flow path piping has the pot 4.ial to
develop voids and pockets of entrained gas . #MaintainingL
the piping from the ECCS pumps to the RC 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
noncondensible gas (e.g., air, nitrogen, or hydrogen) into
therea
rjessel following an SI signal or during shutdown
Iay
Fre uenc takes into consideration t
ECCScopipflg and b
atetn ingtma
gas taypue
measuri
d controW
thde nAEral
governing
hd
oytem operatint.

SR 3.5.2.4

a

ý- AFo,
'YVIk aA,,'0,

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic comp)onent problems is required by Section XI of
the ASME Code. This typ of testing may be accomplished by
measuring the pump developed head at only one point of the

pump characteristic curve. This veri.fies 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(p-ý
-eI)safetyanalysis. 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
(continued)
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INSERT
(following
Plant operating experience and analysis has shown that after proper system filling
These
remain.
gases
noncondensable
maintenance or refueling outages), some entrained
transient
and
normal
both
in
gases will form small voids, which remain stable in the system
and the
operation. Mechanisms postulated to increase the void size are gradual in nature,
voids.
system is operated in accordance with procedures to preclude growth in these
To provide additional assurance that the system will function, a verification is performed
of
every 92 days that the system is sufficiently full of water. The system is sufficiently full
enough
small
are
water when the voids and pockets of entrained gases in the ECCS piping
in size and number so as to not interfere with the proper operation of the ECCS.
the
Verification that the ECCS piping is sufficiently full of water can be performed by venting
other
using
or
NDE,
using
containment,
necessary high point ECCS vents outside
Engineering-justified means.
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SR

ii44

II

reb-v5I~

co•r~tci for,'4ron-

3.5.2.6

(continued)

/

simulated SI signal and that each ECCS pur starts on
receipt of an actual or simulated SI signa . 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 underitions
that apply during a
tential
unplanned 1
transi-•ts if the anSurveie 1 ances
werefor
performed with 'te 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.

SR

Tkt

3.5.2.5 and 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

)

a
This Frequency has been found to be
sffTien to detect abnormal degradation and is confirmed
by operating experience.
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1.

The North Anna ECCS system consists of two trains of High Head Safety Injection
(HHSI) 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 (HHSI)
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 I and 2
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ITS 3.5.2 - ECCS - OPERATING
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.
10.

18
SR 3.5.2.8 requires a visual inspection of the containment sump suction inlet every
be
months. The Bases for this Surveillance Frequency states that the SR should
performed under conditions that apply during a plant outage, the need to have access
if the
to the location and because of the potential for an unplanned transient
is
justification
last
The
Surveillance were performed with the reactor at power.
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.

11.

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

12.

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

13.

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

14.

15.

16.

17.

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 SI is
bypassed once conditions are below MODE 3.
A
The NAPS HHSI pumps include one pump that can only be manually started.
the
and
pump
paragraph is added to describe the operation of the manual start HHSI
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
its
ECCS piping. The ECCS piping contents are stable and the ECCS will perform
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.
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18.

19.

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
CFR 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.
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.
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ECCS - Shutdown
B 3.5.3
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.3

ECCS-Shutdown

BASES
The Background section for Bases 3.5.2. "ECCS-Operating.'
is applicable to these Bases. with the following_-

BACKGROUND

In MODE 4. the re qured ECCS train consists:of two separate

_

r~1 -dIV~The ECCS flow paths consist of piping, valve

CL.Hs1)

APPLICABLE
SAFETY ANALYSES

.

tA

and pumps such that water from the- -r-eueling
wae-rsto-rage tank (RWST) can be injected into the Reactor
Coolant System (RCS) following the accidents described in
Bases 3.5.2.

The Applicable Safety Analyses section of Bases 3.5.2 also
applies to this Bases section.
Due to the stable conditions associated with operation inn
MODE 4 and the reduced probability of occurrence of a Design it 5Z c $ni
4'vox
+.~o'
Basis Accident (DBA). the ECCS operational requirements are
t(9 ,i& e'e
reduced. It is understood in these reductions that certain
automatic safety injection.(SI) actuation is not available.
In this MODE, sufficient time exists for manual actuation of
_,
the required ECCS to mitigate the consequences of a DBA.
Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
satisfy •f),
The
this3of
MOD of Noeration.
during
¢R$•§•
n. trains
a ECCS
oi
Criterion

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 EC

rain consists of a

subsystem. Each train includes the
subsystem and anai
piping, instruesand controls to ensure an OPERABLE flow
(continued)
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ECCS-Shutdown
B 3.5.3

BASES
LCO
(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 p skand their respective
.j•
supply headers to each of the
co l-eg 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(gcold 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 coe.joling requirements.

0

In MODES 5 and 6. ( •oon
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. 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

0
(continued)
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ECCS-Shutdown
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BASES
A.1
(co until
nued)
//
cant*rfue
th /inoperable •R loop conmponen•
can be
re (ored to oper Yion so tha•
decay heat remov•l is
anti nuous.
With both R>Rpumps and ieat//
exchangers i (operable, it
wqaild
be unwise! o require thke plant
to go to )0E 5. where tf)
only av vrable heat r~noval
system is tle RHR. Therefc$'e.
the a {ropriate actj~n
to initiate nasures to rest/re
one •CS RfIR subsys(tem is
and
su ystem is rest~red to to contin wthe actions u~t il the
OPERABLE status.
_

ACTIONS

W,

C)

nrflow

r
no ECCS /h l1hea dsubs

gvs~ii

in d ,etothe
]OPERABLE.•
(
--'-.t
•
,is
n
hO
t
.prepared
to /pr ~i
k.• r o~ ) • p efsur er e s ~n
at~h
(•
hu r a ompe t i os en tToi meDest i
gnr Ba sis Eve nt s r eq ui r i ng
o
s t or e a t l ea s t one ECC SI .
(head-ubti
In
e
em.to OPERABLE estatus
Sj'
ensures that prompt~ation - - • _, ,
as
taen to provide the
•
'2
requir1•I~coling
initiate actions to place
capacity or to
the (p3-avj' in MODE 5. where
an ECCS
(
train is not required.
¢ -•--- '-- -• When the Required
Actions of Condition
nnat be c
leted
/- • • h • •
.t h in the re quired .Completion
Time .
! •••.•,• •.. • /shou
sdow
~ a~~ ~).a
wr
~Jtiaten~. wtTwenty-four
g• c~• nCi
hoursg is ea C
reasona
s ODem n a

SURVEILLANCE
REQU
REMNTS

SR 3.5.3.1
The app li a l

Surveillance de scri pti ons from Bases 3.5.2

a o ration ifor decay tlat
remova •,if capabl
f being
anuallrealigne P(remote
•
or ocal) to t ~eECCS mad
'of•
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3.5.3.1

(continued)

opera n and no therwise i
rable. Th allowv
:pe~tion in t;(e RIHR mode dj• ing MODE 4.
neces!ryJ

The applicable references from Bases 3.5.2 apply.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.3 BASES - ECCS - SHUTDOWN
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.

1.

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

2.

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.

6.

7.

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.
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.
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.
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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
accident conditions.
/Thecot
mn•paRWST
sup
esSpray
Steboth System
trains during
of
e ECCS and the//
ý
th~e
'
•

ontainmen

em throu
separate.
supply©
as of a lossredund
of
o-i nt
accide
(LOCA) recover . A• motor operate iso ation valve eh
isprovieQ in eac
ea er to isolate the RWST from the ECCS
once the system has been transferred to the recirculation
mode. The recirculation mode is entered when um suction
is transferred to the containment sumTfoowi•,
recei t2
the RWST-Low Low
V 1
of a single RWST to
supply both trains o
e ECCSaand
aSpra
S stem
is acceptable since the RWST is a passive componen, an L
passive failures are not required to be assumed t
ccur
" .
headers •ing

the injection

de~1~y.-~tlDes ign Bas is Events. 4

4

The switchover from normal operation
t e in ection D ase
of ECCS operation requires changing d
i
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pump suction from the CVCS volume controf
tsdto k
t e
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the va the
isolation vathat
e •e Each
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VCT is /ation
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l be 'to closece the RW isolati
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th from
e VCT uil
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Thias wio result insu delay i nbtaining ;e
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te effectsref
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thiw
re dindaussed
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thebof
a -0o
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afety
Roa these
Analys
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M

Duhe normal opnrats. n ,

ES

. 1:aKe
_ ) a suct1i-o-n-firo
sd+ netroa
alnjec
igneo 1oo
the Rwsi.

IcHR

onptips
are

The ECCS .•
taI~-~
ry
s1-e 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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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.
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RWST
B 3.5.4

BASES

0

6
ntei-S
on
When the suction for the ECCS
pupsis transferred to the containment sump,
e
a
mý- beisolated to prevent a release of the
e.:icontainment 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.

BACKGROUND
(continued)

2rzP

This LCO ensures that:

ge
'

a.

The RWST contains sufficient borated water to support
the ECCS during the injection phas

b.

Sufficient water volume exists in the containment
ump to SUDDort continued operation of the E S an

Ca1

tO
c.

Spray System pumps

p.Linye-Of

e -recirculationmode of coo ing: and_,

0

ransfer

The reactor remains subcritical following a(LOCA).

-

Insufficient water•inthe 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 f•
borated water to the ECCS and cntajj4
]ISpray System
pumps. As such. it provides containment cooling and
depressurization. core cooling, and replacement inventory4

&
The design basis transients and applicable safety

and is a source of negative reactivity for reactor shutdown

(Ref. 1).
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of B 3.5.2, "ECCS
Ope atmg"- B 3.5.3. "ECCj-Sutdown": and B 3.6.6.
'Lg net
(Spr5ay o
Systemp." These analyses are
tused
o 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 vol
boron concentration, and
temperature requirements for
n-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the
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RWST
B 3.5.4

APPLICABLE
SAFETY ANALYSES

(continued)
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BASES

rvWS•"

required volume is a small fractia

The deliverable volume limit is

of the available volume.
by t

0

LOCA (i@)

containment analyses. For the RWST. the delivera5le volume
is different from the total volume contained(• , to

the design of the tank. more water can be contained t a-nca

be delivered.! The minimum boron concentration is an
explicit assumption in the main steam line break (MSLB)
analysis to ensuret
the required shutdown capability. The 16ec'w'ei
4O ~importance
son
t
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its
value
is small
ronB
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boron concentration is an explicit assumption in the
inadvertent ECCS actuation analysis, although it is
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[27] seco

.

with offs~ e power availabl

or [37] seconds

without fsite power This response t' includes
[2] s nds for ele ';tronicsdelay, a
] second strok ime
for e RWST valv ., and a [10] seco stroke time f the
V valves. P1
s with a BIT nee not be concern with
e delay sin 'the BIT will sup y highly borat water
prior to RWST switchover. pray ed the BIT is ween the
pumps and.
core.

6

For
analysis,
minimum
volume
1 a lar
f e break L0CA
gallons
and thethelower
boronwater
concentration
limi
ppm are used to compute the post LOCA sump
bomroin co'nce--~ration necessary to assure subcriticality. The
large break LOCA is the limiting case since the safety
analysis assumes that all control rods are out ofPe core.
The upper limit on boron concentration of
to determine the maximum allowable time to) sw

OMM'- used
h to hot leg
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(continued)

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.
f

ioc ;Z

In the ECCS anal si s, the
a'
spray temperature is
as t- the RWST ower temperature limit of
wh a . n
I spray
e-••er
temperature
nh
further
limit is violated,
reduces containment
the
pressure.,,

BASES

Sanalysis

•--,

5 ,

which decreases the rate at which steam can be vented out
the break and increaseý_eak clad tem# rature
The upper
6,Jej,6,
tiemperature limit of'L•1O ], F is us
in the small break LOCA+
and containmerntPERABILIT 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 c
i
n
spray cooling capacity. For the containment response
following an MSLB. the lower limit on boron concentration
and the upper limit on RWST water temperature are used to
maximize the total energy release to containment.

The RWST satisfies Criterion 3 of tt
LCO

C-JCTic

at

j

ne.

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 0Spray
((
System pump operation in the recirculation o ...........

Ke-ac&

,,•[ [ ]

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 44.RWST OPERABILITY requirements are
dictated by ECCS and
Spray System OPERABILITY
requirements. Since to the CCS 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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(continued)

MODE 6 core cooling
Loops-MODE 5. Loops Not Filled.'
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.1
With RWST boron concentration or borated water temperature
not within limits, they must be returned to within limits
wtin
Under these conditions neither the ECCS nor
tSpray
System can perform its design
be taken
Therefore,
prompt action
Sfunction.
to restore
restore
The must
8 hour
limit to
the tank to OPERABLE condition.
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.

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.
a--In this Condition, neither the ECCS nor the
oere.
Spray System can perform its design function.
prompt action must be taken to restore the tank to OPERABILE
status or to place the(oýý n a MODE in which the RWST is
not required. The short time limit 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 OPEBABLE status within the
must be brought to a
associated Completion Time, the 1
To achieve this.
does not a
MODE in which the
status, the Op LjL;rust be brought to at least MODE 3 within
6 hours and ta-oDE 5 within 36 hours. The allowed
Completion Times are reasonable, based on r
experience, to reach the required O_)conditions from full
.pp-Vl-.

(continued)
WOG STS

B 3.5-29

Rev 1. 04/07/95

_

RWST
B 3.5.4
BASES
ACTIONS

C.1 and C.2

(continued)

power conditions in an orderly manner and without
cha 1enging
systems.

SURVEILLANCE
REQUIREMENTS

SR 3.5.4.1
The RWST borated water temprrature 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 limit and has
been shown to be acceptable through operating experience.
T

is mo

by a ote-that

iminates t

requir
t
eemperatur7s
areoperang
limitof the RWST. With amb' nt
air t
atures w'hin the nd. the RWST emperatur/7
should
I
t exc e he limit
,

pSurvei 1ance whatf ambient air

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 inection and to
support continued ECCS and(EWmianJe bRSpray Sysem pumpPCt
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.
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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SURVEILLANCE
REQUIREMENTS

SR 3.5.4.3

REFERENCES

1. @FSAR. Chapter 161 and Chapter $1.

WOG STS

concentration is appropriate and has been shown to be
acceptable through operating experience.
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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)(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.
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.
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EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5

Seal Injection Flow

BASES
BACKGROUND
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ntrifý4al char'
n injec for
on Our
(S g(n
. The
va ves
rotteinje
lob- saf~ty
tnseal
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accident is similar to the function of the ECCS throt!le
valves'n that each restricts flow from thei(s
ri al,1n
pump header to the Reactor Coolant System (RCS))
l

4
ecxoe

The restriction on reactor coolant pump(RCP) seal injectiol
ru
flow limits the amount of ECCS flow that would be diverted
from the injection path following an accident. This imit - e .
is based on safety analysis assumptions that are required
because RCP seal injection flow is not isolated during
.

APPLICABLE
SAFETY ANALYSES

1o*-V1o
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All
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a
pumps. The steam generator
tube rupu
and main steam-line break event analyses also
credit th eaefLi
_ ýa 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
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ITS 3.5.5 BASES - SEAL INJECTION FLOW

INSERT
and protect against HHSI 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 (Ž2215 psig and •2255 psig) setpoints.
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Seal Injection Flow
B 3.5.5
BASES
APPLICABLE
ANALYSES
SAFETY
(continued)

inection flow satisfies Criterion 2 of

LCO

The intent of the LCO limit on seal injection flow is to

S ee~

make sure that flow through the RCP seal water injecin

-

line is low enough to ensure that sufficient terA23MW
pump injection flow is directed to the RCS via the
injection points Co 2

LU

The LCO is not strictly a flow limit, but rather a flow
limit 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 assumin that the RCS
is at ng
normal
A11c• a
p mp operating
fugaT chli
tn•lri pressure
••isthat
+~he valugse~cifiein
oreua
trae is1•
this L*O. The Z
ce•n
ump discharve header .
pressure remains essen ia
ay const
&rough all the
applicable MODES of this LCO. A reduction in RCS pressure
would result in more flow being diverted to the RCP seal
ssure. The valve
injection line than at normal operating
settin.s established at the prescribed e
a
pressure result in a conservati ve
ump
char e
va ye position should RCS pressure decrease.
e a itional
/
;-'1JeJi+'•
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LCO. the control valve ch"ging
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With
condition.
accident
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fail open
designe -to
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ttthat is used
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the ECCS flow wiw noto
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conditions are not
in the accident analyses.

APPLICABILITY

imit e

as ane

In MODES 1. 2. and 3. the seal injection flow limit is
dictated by ECCS flow requirements, which are specified for
(continued)
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(continued)

MODES 1. 2. 3. and 4. The seal injection flow limit is not
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.

ACTIONS

A.1

(or)

P.

1"M

u 'f

With the seal injection flow exceeding its limit, thelamount
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 Comoletion Time minimizes the
potential ex.Dosure of the(
o 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 e rience and normal cooldown
rates, and does not challenge
safety systems or
operators. Continuing the
an s utdown begun in Required
Action B.1. an additional
our is a reasonable time.
based on operating experience an normal cooldown rates, to
reach MODE 4. where this LCO is no longer applicable.

(continued)
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BASES (continued)
SURVEILLANCE
REQUIREMENTS

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 psif 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.

C2;ý7;

WOG STS

FSAR, Chapter f

and Chapter
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JUSTIFICATION FOR DEVIATIONS
ITS 3.5.5 BASES - SEAL INJECTION FLOW

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

2.

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.

6.

The brackets have been removed and the proper plant specific information/value has
been provided.
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 I and 2
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EMERGENCY CORE COOLING SYSTEMS (ECCS)
Boron Injection Tank (BIT)

BASES
BIACKGROUND

The BIT i
rt.of'he on Iýictio-stem wlhis
the
primary means oT quIcKly introducing negative rea
vity
into the Reactor Coolant System (RCS) on a safety injection
(SI) signal.
o-roZD

ED

The main flow path through the B
ection
•
is
from the discharge of the capumps
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 entem the BIT (Ref. 1).

1,,

4roi

r't•e#-e.',e"

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
Sothe BIT.
re elements also activate High and
L a arm on t
main contr
. In addition to the
s rip 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.. Y•-'-T"
a HtI1Prpessutra-arM nn.W Mafn otrol
T also•-•uied•-f
bo
Theentire contents of the BIT are injected when
required; thus, the contained and deliverable volumes are
the same.

'34

)
2

(continued)
Rev 1. 04/07/95

4Pc recjv-5'C'
4the boric. lar-J IcAkiK

SB r

~42'"

10

e'

0,

-f

BIT
B 3.5.6

BASES

(conti nued)

APPLICABLE
SAFETY ANALYSES

During a main steam line break (MSLB) or loss of coolant
accident CLOCA). the BIT provides an immediate source of
concentrated boric acid that quickly introduces negative
reactivity into the RCS.
a
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
) ppm is used to determine the minimum time for hot
recirculation switchover. The minimum boron
concentrati
ppm is used to determine the
mixed mean sump
ron concentration for post LOCA
shutdown requirements.

SFor

NS
j

r •n

M5Lf~

Ninjecting
•

.

S•Ke

Iys• •

the MSLB
ý . , the BIT is the primary mechanism for
boron into the core to counteract Rositiveq__
i
ases in reactivity caused by an RCS cooown. The •
analyssT
minimum boron concentration of the BIT.
JLjWLal soafts
•
the e arture from nucleate boiling
I
design an
es. Reference to the LOCA and
MLB analyses is used to ssess changes to the BIT to
evaluate their effect on the acceptance limits contained in
these anayss
Its

~felg

G

L
C-f

"

•;mn,..it

The minimum temperature limit of _ *F for the BIT ensures
that
the solution
doesThe
not temperature
reach the boric
precipitation
point.
of theacid
solution is
,,
monitored and alarmed on the main control board.
c 2000f
o e
The BIT boron concentration limits are established to ensure
bOf oiC Le 4R+p"C
\ that the core remains subcritical during post LOCA recovery.
The BIT will counteract any positive increases in reactivity
04 _kt ýIT,
caused by an RCS cooldown.

e

',^'•

ue
gal--ns
: of
The BIT & ý,nl"water volume
i~r~1
' gallons is used
to ensure--taf-the appropriate quantity o ighly 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 L

(SIAtem n-.

c

y
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(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.
I
e equipment used to yverinW BIT parameters (ti perature
vol
nd boron concentration is determined to
inMrab
then the BIT is also
operable.

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.1
If the required volume is not present in the BIT. both the
hot leg recirculation switchover time analysis and the boron
precipitation analysis~
nncLeREi ]:. Under these
conditions, prompt action mu9t- F-Tdken to restore the
volume to above its required limit 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 analysis. he bnrnn
precipitation analysis, andthe 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(
must be placed in a MODE in which the BIT is not required.
The BIT temperature limit 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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ACTIONS

A-1

(continued)

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

t

t

The 1 hour Completion Time to restore the BIT to OPERABLE
status is consistent with other Completion Times estýbJ]_shedL.-for loss of a safety function and ensures that thek
-i
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 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 tobe borated to the r
SDM without
challengingsems
or operators. Borating to t e
required 5 assures that the (ORMis 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.
These actions ensure that the
will not be operated
with an inoperable BIT for a 1e-nhy period'"of
rt
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.

C2)

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 estored to OPERABLE status (Required Action C.1) or
A4 •

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 challengej
safety
sses or operators.

(continued)
WOG STS
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BIT
B 3.5.6

(continued)

BASES

SURVEILLANCE
REQUIREMENTS

Oqo

h

I•.-4-

ýtsro=as io•k
Miso~r

,4V4+
duA/ ve4,A1

,

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.
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
If the volume is too low. the BIT would not provide
nenough borated water to ensure subcriticality during
recirculation
e
or to siu-own
core ollowing an MSLB.
Since the BIT volume is norma ly 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 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 t take a sample of th
' Survei ance procedures.
solution is specified in the
Sampling from the BAT to vern y
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)
WOG STS
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BIT
B 3.5.6

BASES
SURVEILLANCE
REQUIREMENTS

REFERENCES

WOG STS

SR 3.,5.6.3

(continued)

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

1. 4FSA,

Chapter 06M and Chapter 00.

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 ITS 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.
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T TS

3•5.1

4-14-87

(ýAD1
EMERGENCY CORE COOL!!
ACCUMULATORS
UNMITING CONDITION FOR OPERATION
LIMITING CONDITION FOR OPERATION
3.5.1 (RIreactor coolant system accumulator shall be OPERABLE(

Co 3.5.l/

SR 3,.5,.k
Bet een 2200 and

SR 3,54. ),

400 ppm

7nitrogen coeerpessure

Ac4,r,-

APPLICABILITY:

MODES 11,2 and 3**.

i4
rA4
P
4_41omxGa
With one accumulator inoperable, e)
rI
_ationi~
) restore the
OOPERABLEs tatus witinone hour or
the next 12 hours.
ACTION:

a.

A.4'o
4
A, -go,

C.

b
SURVE
4.5.1

Each accumulator shall be demonstrated OPERABLE:
a.

sk1 3.s.. 0.

gr, 3.5 .1,3
5 g .b.S.I.I•

At least once per 12 hours by:

(ýsj?

a_.

775/1

1.

Verifying the contained borated water volume4and nigro en
-e667
_cover-pressure in the tank ,_and

2.

Verifying that each accumulator isolation valve is open.

NORTH ANNA-UNIT 1

3/4 5-1

.?4ýe I .I. 2-

Amendment No. 93

Re" 0O

r75 35.1
11-26-77

EMERGENCY CORE COOLING SYSTEMS

.g3,s.*

b.
-DI/

s.g 3 .s.5"

c.

d.

is
4rn

nS 4h rs

4kc

vPefuL/.y

4hI- CT eA4r1,ejr,

t

s4 ori

At least bnce per 31 days a
ithin 6 hours after each solution
volume increase of >_% of
•
by verifying the boron
concentration of the accumulator solution.
At least once per 31 days when the RCS pressure is above 2000
psig by verifying that the
a
su i
n
ower to the_
lation valve operator is aged
iJwThe o5~po

6least onp

Solation/alve

NORTH ANNA-UNIT 1

per 18 montJ

by verifyi• that each i cumulator

opens ptoma-ticallyAder each ofie

following

3/4 5-2

paj42- Af2

ýe. C)

(4jI
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EMERGENCY CORE COOLING SYSTEMS (ECCS)

3/4.5

ACCUMULATORS
LIMITING CONDITION FOR OPERATION

LC60 3,S.

reactor coolant system accumulator shall be OPERABLE

@

3.5.1

e isolaton valve

a.

c

d. Fnitrogen

APPLICABILITY:
ACTION:

A6•

a.

Ad-,o,

and 667 psig.

er-pressure,6f between 5

MODES 1, 2 and 3*.

AJJ p~~sr

I'

?

Prwtu.e +0

With one accumulator inopera e, exc p
n
restore the ••erable
MV
2Cis-WFA
or.
hour
one
within
status

q
as a result of
accumulator to OPERABLE
ithin the next 12

hours.
b.

valve b ng
inopera e due to he isolati
With ne a umulat
e * HOT
V
olation
her iSdiatelSJpen
R NC?ithin
Icled,
|gANDBY.
ne hou~r/an,,e inthe.fl
•UIDOWN-4,thin
ti%-ext•

.D
SURVEILLANCE REQUIREMENTS

4.5.1.1

a.

.SR 3.5-3
_sR 3-s.,

/,

vo,

A cont ned borate water volum of between 580 and 7756/gallons
b
C. /Bet en 22010 an
20ppm of oron, and
51

S , 3S.5,,

Ac,•;o

•

I

Pe,,o o°segf A

•4ýa"

•D

13

Each accumulator shall be demonstrated OPERABLE:

At least once per 12 hours by: Ci_,-S8p

S

1.

Verifying the contained borated water volume and nitrogen
ca4
cover-pressure in the tanks, andd,

2.

Verifying that each accumulator isolation valve islopen.

ANNA - UNIT 2
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Amendment No.78
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9P7
SURVEILLANCE

-SR3.6. 1.

b.

c.

d.

"AOn 4he _rif.s

., is
IJd

EMERGENCY CORE COCLING SYSTEMS

3.5,/

l;.O

JF,

REOUITE.ENTS (Continued),

h solution
At least once per 31-days and within 6 hoursý.after
--y
V u
volume increase of greater than or equal toC of (a
i
2Soccumulator
verifying the boron concentration of t

(~rA. )

S

-n

At least once per 31 da s when the RCS pressure is above 2000 psig
npoer
isolation valve
to the
ppe
e
by verifying that the b
ope rato r i s 19:ed Irthe
syfos
on
.f -•-A least onc per
I8mPths by ver fying that e rCh accumulat
-'n

ooaticay uner eacyof the foil ing
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condition
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1. en a simu ated RCS p ssure signa eces21
2.

Upon receipt of a s fety injectio
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DISCUSSION OF CHANGES
ITS 3.5.1 - ACCUMULATORS

ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
to
preferences, editorial changes, reformatting, revised numbering, etc.) are made
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.

A.2

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.

A.3

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.

A.4

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.

2
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DISCUSSION OF CHANGES
ITS 3.5.1 - ACCUMULATORS
A.5

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.

A.6

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. I 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.A 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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DISCUSSION OF CHANGES
ITS 3.5.1 - ACCUMULATORS

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 I 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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an
(Category 3 - Relaxation of Completion Time) CTS 3.5.1 Action a states that
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
must be
accumulator is inoperable due to boron concentration not within limits, it
restored to OPERABLE status within 72 hours. This changes CTS by increasing the
limits
time one accumulator may be inoperable due to boron concentration not within
from 1 hour to 72 hours.

L.2

mitigate
The purpose of CTS 3.5.1 is to ensure that the accumulator is available to
of
design basis events. The boron in the accumulator, when mixed following a Loss
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,
is
affects the actions taken to prevent boron stratification after a LOCA. This change
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.
L.3

(Category3 - 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
and
time to exit the Applicability remains 13 hours from the time of the inoperability,
is addressed by Discussion of Change A.6.
is
The purpose of CTS 3.5.1 Action b is to minimize the time that one accumulator
Time
inoperable due to isolation. This change is acceptable because the Completion
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.

L.4

(Category 7- Relaxation Of Surveillance Frequency) 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.

L.5

(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.
L.6

(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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EMERGENCY CORE COOLING SYSTEMS
ECCS SUBSYSTEMS - Tave GREATER THAN OR EQUAL TO 350°F
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LIMITING CONDITION FOR OPERATION
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EMERGENCY CORE COOLING SYSTEMS
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SURVEILLANCE REQUIREMENTS
4.5.2

59.3S.2.-

Each ECCS subsystem shall be demonstrated OPERABLE:
a. At least once per 12 hours by verifying that the following valves are in the indicated
position§ with. wer to the valve operators removed:
Va

a.
b.
d.
d.
e.

,SR3, 5Z.2
SA 3,573

mer

Vaive Function

MO-1890A
I
MOV-1890B
MOV-1836
MOV-1869A
MOV- 1869B

a.
b.
c.
d.
e.

Valve Position

LHSI to hot leg
LHSI to hot leg
Ch pump to cold leg
Ch pump to hot leg
Ch pump to hot leg

a.
b.
c.
d.
e.

closed
closed
closed
closed
closed

z. 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,
, 2.
/
JJ
,'11. is in its correct position.
c. ByA, visual insp *on which yveen esthat no loose ebris (rags, trash. othing, etc.) is
resent in the cotainment whi could be trans ped to the contai ent sump and
cause restrictidn of the pump s ctions during L
A conditions.
s visual inspection
///
/ /shall be p
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. For

accessible aea of the containm t prior to establis ingCONT
GRITY, and

2.

NT

)

/'

f the areas affecied within containmaent at the compl ionofeach con

entry when CONTAINMENT

nmen

GRITY is estabi* hed.

ci. 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

racks, screens, etc.) show no evidence of structural distress or
e.

At least once per 18 months
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sdo

f,

1sion.

y:--
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1. Verifying that each automatic valve in the flow patactuates to its correct position
onf
_signal.
_j
...
,
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At least once per 18 months.
1. 1-SI-188

Loop A Cold Leg

2. 1-SI-191

Loop B Cold Leg

3.

Loop C Cold Leg

1-SI-193

4. 1-SI-203

Loop A Hot Leg

5.

I-SI-204

Loop B Hot Leg

6.

I-SI-205

Loop C Hot Leg

,h.• B 1 perfo'rng a

w balance test, d ng shutdown, follow' g completion of
.,mirodifications .'the ECCS subsyst
that alter the subsys m flow characteristics
and verifyin that:
a si le pump running:io
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safety/
head
F/high
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CORE COOLING SYSTEMS

ECCS SUBSYSTEMS - Tavg GREATER THAN OR EQUAL TO 350"F
LIMITING CONDITION FOR OPERATION

Lco 3S. Z 3.5.2
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Ac. • i~r

one ECCS subsystem inoperable, restore the inoperable subsystem to
With
OPERABLE status within 72 hours or be ingOT, SHUTDOWN within the next 12
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head
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MODES 1, 2 and 3.
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ACTION:

ac'b•<t-.5•

subsystems shall be OPERABLErwit
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S
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VEILLANCE REQUIREMENTS

Each ECCS subsystem shall be demonstrated OPERABLE:

4.5.2

S i• -.- , 2,
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pursuant ti Specification 6.9? within 90 days ctscribing the circ Instances of the
uge factor for each fecte safety. msipton nozzle sha
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At least once per 12 hours by verifying that the faollowing valves are in the indicated
positions with power to the valve operators removed:
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EMERENY CORE CQOIRNG SYSTEMS
SURVEILLANCE REQUIR]EMENTS (Continued)

Valve Number
a. MOV-2890A
b. MOV-2890B
c. MOV-2836
d. MOV-2869A
e. MOV-2869B
b.

7R 3,5,2.;

Yalve Function
a. LHSI to hot leg
b. LHSI to hot leg
c. Ch pump to cold leg
d. Ch pump to hot leg
e. Ch pump to hot leg

C.

a visu ins ction w icn
is present in

and cause
inspecti

l. /

closed
closed
closed
closed
closed

e containme

stiction of
shall be pe rf

j

S-.
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h, clothing, etc.)
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For all access'
aeas of the c ntainment pno to establishing
CONT
NTINTG
V,and
Of the affected within ontainment at e completion each

"containmententry when

fP-3..

a.
b.
c.
d.
e.

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..
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EMERGENCY CORE COOLING SYSTEM
"SURVEILLANCEREQUIREMENTS (Continued)
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At least once per 18 months.
I. 2-SI-89 Loop A Cold Leg
2. 2-SI-97 Loop B Cold Leg
3. 2-SI-103 Loop C Cold Leg
4. 2-SI-116 LoopAHot.Leg
5. 2-SI-lll LoopBHot.Leg
6. 2-SI-123 Loop C HotLeg
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DISCUSSION OF CHANGES
ITS 3.5.2 - ECCS - OPERATING
ADMINISTRATIVE CHANGES
A. 1

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. l

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.

M.2

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 OF (270 OF 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 OF for Unit 1 and 270 OF for
Unit 2. This is well below the Applicability of LCO 3.5.2 (i.e., MODE 3 entry at
350 OF.) Therefore, there is sufficient time without this allowance to disable or enable
ECCS equipment. This change is more restrictive because it eliminates an allowance.

M.3

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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that the
The purpose of ITS SR 3.5.2.3 is to provide an added degree of assurance that
properly
ECCS piping is sufficiently full of water, permitting the ECCS to function
that after
when required. Operating experience and engineering analysis has shown
voids and
initial filling of the ECCS, some noncondensible gas will remain and form
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
as more
assurance that the ECCS can perform its function. This change is designated
restrictive because it adds a Surveillance Requirement.
M.4

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

RELOCATED SPECIFICATIONS
None
REMOVED DETAIL CHANGES
LA.l

(Type 1 - 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
Low
spray pump to discharge to the ECCS subsystems (acting as a backup to the
CTS
Head Safety Injection pump) during the recirculation phase of a LOCA.
Surveillance 4.5.2.e.2 lists the pumps that are included in an OPERABLE subsystem.
what
ITS 3.5.2 requires two ECCS trains to be OPERABLE, but the details of
list
constitutes an OPERABLE train are moved to the Bases. ITS SR 3.5.2.6 does not
the
moving
by
the pumps which comprise an ECCS train. This changes the CTS
details of what constitutes an OPERABLE system to the Bases.
Technical
The removal of these details, which are related to system design, from the
to be
Specifications is acceptable because this type of information is not necessary
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included in the Technical Specifications to provide adequate protection of public
to be
health and safety. The ITS still retains the requirement for two ECCS trains
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.
LA.2

(Type 2 - Removing Descriptionsof System Operation) CTS Surveillance 4.5.2.g
to
requires verification that a specified group of manual valves requiring adjustment
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.

LA.3

(Type 3 - Removing ProceduralDetailsfor 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 ISI/IST 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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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 ISI/IST 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.
LA.4

(Type 3 - Removing ProceduralDetailsfor 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.

LA.5

(Type 3 - Removing ProceduralDetailsfor Meeting TS Requirements and Related
Reporting Problems) CTS Surveillance 4.5.2.e. I 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
in
is acceptable because these types of procedural details will be adequately controlled
the ITS Bases. Changes to the Bases are controlled by the Technical Specification
control
Bases Control Program, described in Chapter 5 of the ITS, which provides for
properly
are
Bases
the
to
of changes to the Bases and ensures that any changes
evaluated. This change is designated as a less restrictive removal of detail change
being
because procedural details for meeting Technical Specification requirements are
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 and 4.5.2.e.2 require verification of the automatic
actuation of ECCS components on a safety injection test signal. ITS SR SR 3.5.2.5
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.e. 1 and 4.5.2.e.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
to
either an actual or simulated signal for the test. The change from "safety injection"
"actuation" is discussed in LA.6.
The purpose of CTS 4.5.2.e. 1 and 4.5.2.e.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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is
This change allows taking credit for unplanned actuations if sufficient information
as
collected to satisfy the surveillance test requirements. This change is designated
less restrictive because less stringent Surveillance Requirements are being applied in
the ITS than were applied in the CTS.
L.2

(Category4 - Relaxation of RequiredAction) CTS 3.5.2 Action a states that when
one ECCS train is inoperable, it must be returned to OPERABLE status within 72
hours. ITS 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.

L.3

(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
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.

L.4

(Category 5 - Deletion of Surveillance Requirement) CTS 4.5.2.g. I 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 a 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. I 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.
L.6

(Category6 - Relaxation Of Surveillance Requirement Acceptance Criteria) CTS
4.5.2.e. 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. I 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
or
perform its required functions. Those automatic valves that are locked, sealed,
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.

L.7

(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.

North Anna Units I and 2

Page 8

Revision 0

ITS 3.5.3 - ECCS - SHUTDOWN
UNIT 1

North Anna Units 1 and 2

Revision 0

_T7T- 3.S--3

13
07-24-96

115..

EMERGENCY CORE COOLING SYSTEMS
ECCS SUBSYSTEMS - Tavg LESS THAN-350°F
LIMITING CONDITION FOR OPERATION

3.5.3

As a minimum, one ECCS subsystem o -I sed
a.

e foil

hall be OPERABLE:

e OPERABLE harging pume.p#
One OPERAB
low head safety inj tion pump# and

b.

I

(ýAD

An OPE
flow path capable automatically
ferring fluid to the
ator
coolant sy em when taking suc t n from the refueli water storage tank from
the con nmentsump when th uction is transferre during the recircul on phase
of ope •on or from the disc ar e of the outside ecirculation spray p p.
APPLICABILITY:

MODE 4.

ACT ION:
a.

With no ECCS subsystem OPERABLE cause
the inoper ility of ejher thbe
(chfargin _puzWor thefl "pathfr• the reý ng waterss ragetan
ore a
least one ECCS subsystem to OP
LE status within 1 hour or be in COLD
SHUTDOWN within the next
ours.
2 '.
b.- •
ith no ECCS su• stem OPERAB• because of •in'oper-abfi-it 0
ow hea•

AdomA
'3in

/"

safety injectio ,,ump, restore at I t one ECCS bsystem to OP
LEsta s
or mnaintain Ee Reactor Coola System Tag I s than 350*1F/~ use of alter ,te

•

-1

,s1

System. a S cal Report shall tprepared and bitted to th Commission
pursuant Specification 6.9 - within 90 /da descrnibing th ircumstance of the0
actuat n and the total ac mulated actua n cycles to

#

A maximum of one charging pump and one low head safety injection pump shall be
OPERABLE and capable of injecting into the RCS whenever the temperature of one or
[
more of the RCS cold legs is less than or equal to 235°F except two charging pumps ma.,y
during pump switching operations..s
be OPERABLE and capable of injecting into the RCS
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EMERGENCY CORE COOLING SYSTEMS
SURVEILLANCE REQUIREMENTS

sR 3,S3.1

4.5.3.1

The ECCS subsystem shall be demonstrated OPERABLE perý
ýents of ý4-•)t,

CS ei~llanq-•equire

~

4.5.3.2
At least once per 12 hours, verify that a maximum of one charging pump and one low
head safety injection pump is OPERABLE and capable of injecting into the RCS whenever the
temperature of one or more of the RCS cold legs is less than or equal to 2350F..

Sg3.5,;2.1

E51R 3.-5-,2-7

may be OPERABLE and capable of injecting into the RCS during
=Two
pumpcharging
switchingpumps
operations.
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ECCS SUBSYSTEMS -TavL LESS THAN 350"F
LIMITING CONDITION FOR OPERATION
3.5.3

As a minimum, one ECCS subsystemýhall

QL7

be OPERABLE:

I

APPLICABILITY:

MODE 4.

ACT"ION:

'4o,

a.

With
subsystem
OPE:ABLE ec
,Wn no ECCS
pprior
the Goa*at/z'

of the1 operabil
~

of
k~

er the
thrfmigv'rso
ore
at

least one ECCS subsystem to OPERABLE status within I hour or be in COLD

SHUTDOWN within the nexthours.

"b.

ý

With no ECCS bsystem OP
LE becau of the -ino bility of the w head
safety injec n pump, resto at least one
CS subsyst
to OPE
LE status]

or maint ' the Reactor Co ant System •ag less than 50*F by us

f alternate

heat re oval methods./c.

#

n the even e ECCS is
ated and inj
water into the Re tor Coolant
System.
1Special Repo shall be prep•d and submitted to e Commission
purs
t to Specfic ion 6.9.2 withi 0 days describing e circumstaces o e
ac ation and the tal accumulat actuation cycles to te. The current v e of
e usage facto or each affecte safety injection no le shall be provide in this
Special Re I whenever its v iue exceeds 0.70.

A maximum of one charging pump and one low head safety injection pump shall be
OPERABLE and capable of injecting into the RCS whenever the temperature of one or
more of the RCS cold legs is less than or equal to 270°F except two charging pumps may
be OPERABLE and capable of injecting into the RCS during pump switching operations.
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SURVEILLANCE REQUIREMENTS
4.5.3.1

The ECCS subsystem shall be demonstrated OPERABLE per
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injection
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charging
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DISCUSSION OF CHANGES
ITS 3.5.3 - ECCS - SHUTDOWN
ADMINISTRATIVE CHANGES
A. 1

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.

A.2

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 Tavg 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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ITS 3.5.3 - ECCS - SHUTDOWN

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 5, 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
North Anna Units I and 2
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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. I

(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.

L.2

(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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EMERGENCY CORE COOLING SYSTEMS

11
REFUELTN'G WATER STORAGETANK
TANK
REFUELING WATER STORAGE
LIMITING CONDITION FOR OPERATION
3.5.5

The refueling water storage tank (RWST)

containe boratd at

L5~j 3,5A.4,

and 487,

o
ppm of boroln,

between 4 o

zO
2cA olution temrre
APPLICAEILITY:

MODES 1, 2,

C..

)

t

Fand

F0 .

3 and 4.

A4

.AC7:ON:

,A Ch

.,,
4,200

0 gallons.
2300 and 240

Betwe

b.

shall be OPERABLE(

volume° of bet

prpr ejeJ~c~l4u

Vith the refueline vater storaoe tank inooerabl , restore the tank to
OPERAELE status within I hour or be in at least HOT STANDBY within 6
hours and in COLD SHiUTOOW)i within the following 30 hours.

SURVEILLANCE REOUIREMENTS

4.5.5

The RWST shall be demonstrated OPERABLE:

a.

S•

3.5A I
b.

SIR 2,5A.IY

y
- •odkit2d

At least once per 7 days by:
1.

Verifying the contained borated water volume in the tan .
and

2.

Verifying the boron concentration of the wate

At least once per 24 hours by verifying the RWST temperaturT.
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EMERGENCY CORE COOLING SYSTEMS
REFUELING WATER STORAGE TANK

ITS

LIMITING CONDITION FOR OPERATION

3.5.5

The refueling water storage tank (RWST)

b

and 487,00
ter volume of etween =-466,20
contai, d borated
Be.ten 2300 a/nd400 ppm of bor n, and

c

Alsolution temr erature betwee

ra.

7;..Lt.
5.

shall be OPERABLEEP

APPLICABILITY:

I

(ý3

40*F and 50°F

MODES 1, 2, 3 and 4.

ACTION:

A-.io, B

,iCPr

With the refueling water storage tank inoperable, restore the tank to OPERABLE
status within I hour or be in at least HOT STANDBY within 6 hours and in COLD
SHUTDOWN within the following 30 hours.

CI'o

a4her f'hAr'M

~•,,li~M A
SURVEILLANCE REQUIREMENTS

4.5.5

The RWST shall be demonstrated OPERABLE:

a.

-5e 3. 5,4.

b.

At least once per 7 days by:

S,2 &16612oOurc//a,,.

_ 4/8?47O

a,,J

1.

Verifying the contained borated water volume in the tank, and

2.

Verifying the boron concentration of the water•

is _ Z.J700ý4p t

:

At least once per 24 hours by verifying the RWST temperatu
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DISCUSSION OF CHANGES
ITS 3.5.4 - REFUELING WATER STORAGE TANK
ADMINISTRATIVE CHANGES
A. 1

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.

A.2

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
L.1

(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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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 is 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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SRtEACTOR

COOLANT SYSTEM

OPERATIONAL LEAKAGE
LIMITING CONDITION FOR OPERATION
Reactor Coolant System leakage shall be limited to:

3.4.6.2

a.

No PRESSURE BOUNDARY LEAKAGE,

b.

1 GPM UNIDENTIFIED LEAKAGE,

c.

I 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,*
10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System,

d.

30 CPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure
of 2235 ± 20 psig. and

('•

LZ 635.5

C

I

Leakage for the Reactor Coolant System Pressure Isolation
Valves specified in Table 3.4-1.

f.

APPLICABILITY:

MODES 1,. 2,"'3 and

ACTION:

a.

).

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANOBY
within 6 hours and in COLD SHUTDOWN within the following

j~•ee

\

.+13 1'

30 hours.
b.

, A

any one
akage greater
aft System 'RESSURE
Co .excludinc
eactor
With
o
he n bve
limit,
BOUND . han
LEAKAGE
and
Ileak e from the eactor Coo nt System Pre -Ifre I'solatin
or
A
*thin
[ValA es. reduce he leakage ate to within I•mits
dnd-in
hours
or be in at "est HOT SLAN08Y WITRn zne nex•L

c.

.

With any Reactor Coolant System Pressure Isolation Valve leakage

greater than the above limit., be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 330

hours.
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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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yTS

REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS

12:

4.4.6.2.1 Reactor Coolwa. System leakages shall be demnstrated to be
within. each of the aove limits by:

a.

LLo n-s--

Monitoring the Containment atmosphere particulate radioactivity

monitoring

t least once per 12 hous.

b.

Monitoring the containment sum ilventory and discharge at least
once per 12 hours.

c.

of the COTLLD LEAKAGE to the reactor coolant pun
Measurement
seals wen the Reactor ol 1 t S
pa i a 222
0 sig
valve fully oCn,
ith the modulati
a,
leas once per

d.

Performance of a Reactor Coolant System water inventory balanmce
at least one* per 72 hours dur-ing steady state operation, and

e.

Monitoring the reactor head flange leakoff temperature at least

4.4.6.2.2

Te

3_5.

3 413,

once per 24_hur.
Each Reactor Coolant System Pressure Isolation Valve specified

in Table 3.4.1 shall be individually demonstrated OPERALE by verifying
a.

Prior to entering MODE 2 after each refueling,

b.

Prior to entering MODE 2 whenever the plant has been in COLD SHUTDOW~ for 72 hours or more and If leakage tasting has not been
performed in the previous 9 months, and

C.

Prior to returning the valve to service following maintenance.
repair or replacmant waft on the valve.

2

Seel
wTo satisfy ALARA requirements, leakage may be measured indirectly
(as from the performance of pressure indicators) if accomplished in
acordance with approved procedures anid supported by computations
sho~i ng that the method is caps le of demonstrating valve comp1liance
with the leakage criteria.
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'OPERATIONAL

3.4.6.?
-
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)

3.5':5

LEAKAGE

Reactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

•) T

b.

1GPM UNIDENTIFIED LEAKAGE,

c.

1 GPM total primary-to-secondary leakage through aTn 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, **I/

d.

10 GPM IDENTIFIED LEAKAGE from the Reactor C 1

e.

30 GPM CONTROLLED LEAKAGE at a Reactor.Coolant System pressure of
2235

_+

S

e_.

20 psig, and

specified
Table
3.4-l.*
u
IsoltiLf.
Leakage forin the
Reactor
Coolant Syst•em
System P
Pressure
Isolation Valvsr
Valves
T.APPLICABILITY: MODES 1, 2,"3

"I q

ACTION:

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following 30 hoL
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With fly
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ITS 3.5.5 CTS MARK-UP - SEAL INJECTION FLOW
INSERT
a flow
seal injection flow not within limit, adjust manual seal injection throttle valves to give
hand
within limit with RCS pressure > 2215 psig and < 2255 psig and the seal injection
control valve full open
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REACTOR COOLANT SYSTEM
SURVEILLANCE REOU!REMENTS

4.4.6.2.1 Reactor.Coolant Sys,.= leakages
each of the above limits by:

-hall be demnonstrated to be withiin
t]

a.

Monitoring the containment atmosphere Pariculate radioactivity
monitor at/least once per 12 hours.

b.

Monitoring the containment Sump inventory and discharge
at least
once per 12 hours.

c.

Measurement of the CONTROLLED LEAKAGE to the reactor
coolant pump
seals when the Reactor Sy
Coolant
see ssue s5;o
V
20 pse:
.lcst lea
eder
3 _os
tth 'the modulatuina vLalve fu
oen•c
n4..5

S-3-at
LCo3

!:72

__

-TT

TIve,
J5.

_

a.

Pervv
foresance of a Reactor Coolant Systen water inventory
balanc:Je
least once per 72 hours.
exe i •a ie
f n la
age one 4.0. are~
e no: SPec.fca e orn .C.5,y
e. Mcniforing the reactor head flange leakoff temperature
at leas:
oncepjper 24 hours.
4.4.6.2.2 Each Reactor Coolant System Pressure Ivslation
Valve specsified in
Table 3.4-1 shall be demonstrated OPERABL! pursuant
to Specification 4.01.5.
except that in lieu of any leakage testing
by Specification
each valve shall be demonstrated OPERABLE byrequired
verifying leakage to be 4.0.5,
within
Its limit:

_7

a. At least once per 18 months.
b. Prior to entering MODE 2 whenever the plant
been in COLD SHUTDOWN
for 72 hours or more and If leakage testing has
has not been performed in
the previous 9 months.
c. Prior to returning the valve to 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.
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DISCUSSION OF CHANGES
ITS 3.5.5 - SEAL INJECTION FLOW
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
to
preferences, editorial changes, reformatting, revised numbering, etc.) are made
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.

A.2

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 > 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.e 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,
4
and 3. If the requirements of LCO are not met, Action B requires entering MODE
in 12 hours. This changes the CTS by deleting MODE 4 from the MODES of
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DISCUSSION OF CHANGES
ITS 3.5.5 - SEAL INJECTION FLOW

Applicability and making corresponding changes to the ACTIONS and Completion
Times.
The purpose of CTS 3.4.6.2.e 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.
L.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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ITS 3.5.6 - BORON INJECTION TANK (BIT)
UNIT 1
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EMERGENCY CORE COOLING SYSTEMS
3/4.5.4

BORON INJECTION SYSTEM

BORON INJECTION TANK
LIMITING CONDITION FOR OPERAT'ON

L.o

3.5,6

3.5.4.1

A.

The boron injection tank shall be

contain
gallons,
Betwee

59&3.5j,. 1

orated wa

12,950
1

,c. A m inmumm soluti
APPLICABILITY:

nd

volume

1

.750 pp. of

temperature

t

p

MO0DES 1, 2 and 3.

ACTION:

A~

3

With the boron injection tank inoperable, restore the tank to OPERABLE
status within 1 hour or ben OT STAN IYand borated to a SHUTDOWN
MARGIN
Ien
k
5within the next 6 hours; restore
the tank to
Statu
ithin the next 7 days or be In HOT SHUTDOWN
within the next 12 hours.

(0

SURVEILLANCE REOUIREMENTS

4.5.4.1

a.

The boron Injection tank shall be demonstrated OPERABLE by-:

Verifying the contained borated water volume ~at least once per

7 days,
b.

5R,3.5. .&

. 2 1z 9sonz,.0dp/sr,

Verifying the boron concentration of the water in the tank;at

least once per 7 days, and
c.

'S

izitIF

Verifying the water temperature at least once per 24 hours.
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ITS 3.5.6 - BORON INJECTION TANK (BIT)
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BORON INJECQION TANK
LIMITING CONDITION FOR OPERATION
3.5.4.1

?•,.57L. I

The boron injection tank shall be OPERABLE(~j)
rated water

a.
a.
7b.

containe
A5,S.b.

C.

A n*- imum soluti

Betwee

APPLICABILITY:

2,950 andl150 pppmoo
tern

90 gallons,

lume of at

11ý

,and

Mature
of, 15"1.

(ýJz

..

MODES 1, 2 and 3.

ACTION:

A.4, A With the boron injection tank inoperable, restore the tank to OPERABLE status within 1hour or
At"

at
77
en
be in HOT STANDBY and borated to a SHUTDOWN MARGIN
•
within the next 6 hours; restore the tank to OPERABLE status within-the next7 days or beC
•
4 in HOT SHUTDOWN within the next 12 hours.
SURVEILLANCE REQUIREMENTS
4.5.4.1

S4.54£.,. 3

The boron injection tank shall be demonstrated OPERABLE by:

?

qOOf9oi

a.

Verifying the contained borated water volume at least once per 7 days,

b.

Verifying the boron concentration of the water in the tankiat least once per 7 days,
and
wtr
p.m.
IS" 7rC2
4 or
Verifying the water temperature tzleast once per 24 hours.

c.
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DISCUSSION OF CHANGES
ITS 3.5.6 - BORON INJECTION TANK (BIT)

ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the
plant specific Improved Technical Specifications (ITS), certain changes (wording
made to
preferences, editorial changes, reformatting, revised numbering, etc.) are
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.

A.2

the Boron
CTS LCO 3.5.4.1 contains a list of requirements that must be met for
to be
BIT
the
requires
Injection Tank (BIT) to be OPERABLE. ITS LCO 3.5.6
OPERABLE, but the requirements for OPERABILITY are moved to Surveillances.
a
This change is acceptable because, in accordance with SR 3.0.1, failure to meet
these
of
movement
Surveillance is failure to meet the LCO. Therefore, the
requirements from the LCO to the Surveillances results in no changes to the
it
OPERABILITY requirements. This change is designated as administrative because
does not result in technical changes to the CTS.

MORE RESTRICTIVE CHANGES
None

RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
LA. I

Related
(Type 3 - Removing ProceduralDetailsfor Meeting TS Requirements and

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)
and
equivalent to 1.77% Ak/k at 200 'F within the next 6 hours. ITS 3.5.6, Actions A
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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DISCUSSION OF CHANGES
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 1
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3.5.4.2 At least to i
pendent channels of heat tracin
hall be
OPERABLE for the boron njection tank and for the heat
ced portions of
the associated flow
ths.
APPLICABILITY:

DES 1, 2 and 3.

ACTION:
With oni one channel of heat tracing on e her the boron Injection tank
or on
e heat traced portion of an ass
ated flow path OPERABLE,
oper
on may continue for up to 30 da
provided the tank and flow path
t
ratures are verified to be > 11
at least once per 8 hours;
o rwise, be in HOT SHUTDOWN wh
12 hours.

7/
SURVEILLANCE REOUI

4.5.4.2

Eac

associated

ENTS

heat tracing channel for the boron injec on tank and

ow path shall be demonstrated OPERABLE:E
At least once per 31 days by energizi
and
channel,

b.

each heat tracing

At least once per 24 hours by v
fying the tank and flow
path temperatures to be> 1150 . The tank temperature
shall be determined by meas ement. The flow path temper
shall be determined by ei
r measurement or recirculat
until establishment of e ilibrium temperatures withi tih
tank.
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DISCUSSION OF CHANGES
CTS 3.5.4.2 - HEAT TRACING
RELOCATED SPECIFICATIONS
R.1

be
CTS 3.5.4.2 states, "At least two independent channels of heat tracing shall
of the
OPERABLE for the boron injection tank and for the heat traced portions
will be
associated flow paths." The ITS will not contain this requirement and it
relocated to the Technical Requirements Manual.
This change is acceptable because CTS 3.5.4.2 does not meet the
Tank
10 CFR 50.92(c)(2)(ii) criteria for inclusion into the ITS. The Boron Injection
and
BIT
(BIT) heat tracing is used to automatically maintain the solution in the
fluid state
associated piping at a temperature which allows the solution to remain in a
The
analysis.
during normal operation. This is an initial assumption of the accident
BIT heat tracing is not required to function during the course of an accident.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

2.

3.

4.

and
The BIT heat tracing is not installed instrumentation that is used to detect,
reactor
the
of
indicate in the control room, a significant abnormal degradation
coolant pressure boundary. BIT heat tracing does not meet criterion 1.
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.
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.
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.

LCO
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the BIT heat tracing
the
of
out
relocated
be
and associated Applicability, Actions, and Surveillances may
to the
Technical Specifications. The BIT heat tracing specification will be relocated
by
controlled
Technical Requirements Manual (TRM). Changes to the TRM will be
the
the provisions of 10 CFR 50.59. This change is designated as relocation because

Reiso
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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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SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)

SECTION 3.5 - EMERGENCY CORE COOLING

SYSTEMS (ECCS)
DETERMINATION OF NO SIGNIFICANT HAZARDS
CONSIDERATIONS
GENERIC NSHCs
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DETERMHNATION 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-143 1, "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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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 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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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
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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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 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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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
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)(ii) 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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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)
Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

2.

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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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
SECTION 3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)
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-143 1, "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 50.7 1(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
requirement 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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FOR
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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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RELAXATION OF APPLICABILITY
The North Anna Nuclear Power Station is converting to the Improved Technical Specifications
(ITS) as outlined in NUREG-143 1, "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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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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Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

2.

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.
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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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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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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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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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Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

2.

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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RELAXATION OF SURVEILLANCE FREQUENCY
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-143 1, "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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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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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 CFR 51.22(c)(9): Although the proposed change involves changes to requirements with
respect to inspection or surveillance requirements,
(i)

proposed change involves No Significant Hazards Considerations (refer to the
Determination of No Significant Hazards Considerations section of this Technical
Specification Change Request);

(ii)

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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There are no specific NSHC discussions for this Section.
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