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RCS Pressure, Temperature,

3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.1

LCO

and Flow DNB Limits
3.4.1

RCS Pressure, Temperature,
(DNB) Limits

and Flow Departure from Nucleate Boiling

RCS DNB parameters for pressurizer pressure, RCS average
temperature, and RCS total flow rate shall be within the
limits specified below:

3.4.1

a. Pressurizer pressure is greater than or equal to the limit
specified in the COLR;
b. RCS average temperature is less than or equal to the limit
specified in the COLR; and
c.

APPLICABILITY:

RCS total flow rate Ž 295,000 gpm and is greater than or
equal to the limit specified in the COLR.

MODE 1.

NOTE ------------Pressurizer pressure limit does not apply during:

- - - - - - - - -------

a. THERMAL POWER ramp > 5% RTP per minute; or
b. THERMAL POWER step > 10% RTP.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One or more RCS DNB
parameters not within
limits.

A.1

Restore RCS DNB
parameter(s) to within
limit.

2 hours

B.

Required Action and
associated Completion
Time not met.

B.1

Be in MODE 2.

6 hours

North Anna Units 1 and 2

3.4.1-1

Rev 0 (Draft 1),

07/05/00

RCS Pressure, Temperature,

and Flow DNB Limits
3.4.1

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR

3.4.1.1

Verify pressurizer pressure is greater than
or equal to the limit specified in the
COLR.

12 hours

SR

3.4.1.2

Verify RCS average temperature is less than
or equal to the limit specified in the
COLR.

12 hours

SR

3.4.1.3

Verify RCS total flow rate is
Ž 295,000 gpm and is greater than or equal
to the limit specified in the COLR.

12 hours

SR

3.4.1.4

Verify by precision heat balance that RCS
total flow rate is Ž 295,000 gpm and is
greater than or equal to the limit
specified in the COLR.

18 months

North Anna Units I and 2

3.4.1-2

Rev 0 (Draft 1),

07/05/00

RCS Minimum Temperature for Criticality
3.4.2
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.2
LCO

RCS Minimum Temperature for Criticality
3.4.2

Each RCS loop average temperature (Tavg)

APPLICABILITY:

shall be Ž 541 0 F.

MODE 1,
MODE 2 with keff _Ž1.0.

ACTIONS
CONDITION
A.

Taav in one or more
0 loops not within
limit.

A.1

REQUIRED ACTION

COMPLETION TIME

Be in MODE 2 with
keff < 1.0.

30 minutes

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR

3.4.2.1

Verify RCS Tavg in each loop _>5410 F.

North Anna Units I and 2

3.4.2-1

FREQUENCY
12 hours

Rev 0 (Draft 1), 07/05/00

Intentionally Blank

RCS P/T Limits
3.4.3

3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Pressure and Temperature

3.4.3

LCO

3.4.3

(P/T) Limits

RCS pressure, RCS temperature, and RCS heatup and cooldown
rates shall be maintained within the limits specified in
Figures 3.4.3-1 and 3.4.3-2 (Unit 1) and Figures 3.4.3-3
and 3.4.3-4 (Unit 2) with:
a. A maximum heatup of 60'F in any one hour period,
b. A maximum cooldown of 100'F in any one hour period, and
c. A maximum temperature change of 10OF in any one hour period
during inservice hydrostatic and leak testing operations
above the heatup and cooldown limit curves.

APPLICABILITY:

At all times.

ACTIONS
CONDITION
A.

---- NOTE--------- A.1
Required Action A.2
shall be completed
AND
whenever this
Condition is entered.
A.2
Requirements of LCO
not met in MODE 1, 2,
3, or 4.

B.

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

B.1

COMPLETION TIME

Restore parameter(s)
to within limits.

30 minutes

Determine RCS is
acceptable for
continued operation.

72 hours

Be in MODE 3.

6 hours

Be in MODE 5 with RCS
pressure < 500 psig.

36 hours

AND
B.2

North Anna Units 1 and 2

REQUIRED ACTION

3.4.3-1

Rev 0 (Draft 2),

10/09/00

RCS P/T Limits
3.4.3

ACTIONS
REQUIRED ACTION

COMPLETION TIME

C. ---------NOTE --------- C.1
Required Action C.2
shall be completed
whenever this
AND
Condition is entered.

Initiate action to
restore parameter(s)
to within limits.

Immediately

C.2

Determine RCS is
acceptable for
continued operation.

Prior to
entering MODE 4

CONDITION

Requirements of LCO
not met any time in
other than MODE 1, 2,
3, or 4.

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.3.1

------------------ NOTE ------------------Only required to be performed during RCS
heatup and cooldown operations and RCS
inservice leak and hydrostatic testing.

------------------------------------------

Verify RCS pressure, RCS temperature, and
RCS heatup and cooldown rates are within
limits.

North Anna Units 1 and 2

3.4.3-2

30 minutes

Rev 0 (Draft 2),

10/09/00

RCS P/T Limits

3.4.3

Material Property Basis
Limiting Material: Circumferential Weld Seam
Limiting ART at 30.7 EFPY: 1/4-T, 162.9 F
3/4-T, 139.9
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Figure 3.4.3-1 (page 1 of 1)
Unit 1 RCS Heatup Limitations
Heatup Rates up to 60°F/hr, Applicable for the first 30.7 EFPY,
Without Margins for Instrumentation Errors

North Anna Units 1 and 2

3.4.3-3

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

RCS P/T Limits
3.4.3

Material Property Basis
Limiting Material: Circumferential Weld Seam
Limiting ART at 30.7 EFPY: 1/4-T, 162.9 F
3/4-T, 139.9 F
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Figure 3.4.3-2 (page 1 of 1)
Unit 1 RCS Cooldown Limitations
Cooldown Rates up to 100 0F/hr, Applicable for the first 30.7 EFPY,
Without Margins for Instrumentation Errors

North Anna Units 1 and 2

3.4.3-4

Rev 0 (Draft 2),

10/09/00

RCS P/T Limits
3.4.3

Material Property Basis
Limiting Material: Lower Shell Plate
Limiting ARTat 17 EFPY: 13/4-T, 196 F

3/4-T, 172 F
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Figure 3.4.3-3 (page 1 of 1)
Unit 2 RCS Heatup Limitations
Heatup Rates up to 60°F/hr, Applicable for the first 17 EFPY,
Without Margins for Instrumentation Errors

North Anna Units 1 and 2

3.4.3-5

Rev 0 (Draft 2),

10/09/00

RCS P/T Limits
3.4.3

Material Property Basis
Limiting Material: Lower Shell Plate
Limiting ART at 17 EFPY: 1/4-T, 196 F

3/4-T, 172 F
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Figure 3.4.3-4 (page 1 of 1)
Unit 2 RCS Cooldown Limitations
Cooldown Rates up to 100°F/hr, Applicable for the first 17 EFPY,
Without Margins for Instrumentation Errors
North Anna Units 1 and 2

3.4.3-6

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODES 1 and 2

3.4.4
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.4

LCO

RCS Loops-MODES 1 and 2

Three RCS loops shall be OPERABLE and in operation.

3.4.4

APPLICABILITY:

MODES 1 and 2.

ACTIONS
CONDITION
A.

Requirements of LCO
not met.

A.1

REQUIRED ACTION

COMPLETION TIME

Be in MODE 3.

6 hours

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR

3.4.4.1

Verify each RCS loop is in operation.

North Anna Units I and 2

3.4.4-1

FREQUENCY
12 hours

Rev 0 (Draft 1), 07/05/00

Intentionally Blank

RCS Loops-MODE 3
3.4.5

3.4
3.4.5
LCO

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 3
Two RCS loops shall be OPERABLE,
operation.

3.4.5

and one RCS loop shall be in

NOTE -----------

- - - - - - - - -------

All reactor coolant pumps may not be in operation for
< 1 hour per 8 hour period provided:
a.

No operations are permitted that would cause introduction
into the RCS, coolant with boron concentration less than
required to meet SDM of LCO 3.1.1; and

b.. Core outlet temperature is maintained at least 10OF below
saturation temperature.

---

----------

APPLICABILITY:

-

-- -- -- -- ----- --

MODE 3.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One required RCS loop
inoperable,

A.1

Restore required RCS
loop to OPERABLE
status.

72 hours

B.

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

B.1

Be in MODE 4.

12 hours

North Anna Units 1 and 2

3.4.5-1

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

RCS Loops-MODE 3
3.4.5

ACTIONS
CONDITION
C.

Two required RCS loops
inoperable.

C.1

OR
Required RCS loop not
in operation.

REQUIRED ACTION

COMPLETION TIME

Place the Rod Control
System in a condition
incapable of rod
withdrawal.

Immediately

Suspend operations
that would cause
introduction into the
RCS, coolant with
boron concentration
less than required to
meet SDM of LCO 3.1.1.

Immediately

Initiate action to
restore one RCS loop
to OPERABLE status and
operation.

Immediately

AND
C.2

AND
C.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.5.1

Verify required RCS loops are in operation.

12 hours

SR

3.4.5.2

Verify steam generator secondary side water
levels are Ž 17% for required RCS loops.

12 hours

SR

3.4.5.3

------------------ NOTE--------------Not required to be performed until 24 hours
after a required pump is not in operation.
-----------------------------------------Verify correct breaker alignment and
indicated power are available to the
required pump not in operation.

North Anna Units 1 and 2

3.4.5-2

7 days

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODE 4
3.4.6

3.4
3.4.6
LCO

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 4
Two loops consisting of any combination of RCS loops and
residual heat removal (RHR) loops shall be OPERABLE, and one
loop shall be in operation.

3.4.6

-

-

--

--

NOTE

---------

-

--

--

--

--

--

--

1. All reactor coolant pumps (RCPs) and RHR pumps may not be
in operation for • 1 hour per 8 hour period provided:
a. No operations are permitted that would cause
introduction into the RCS, coolant with boron
concentration less than required to meet SDM of
LCO 3.1.1; and
b. Core outlet temperature is maintained at least lOF
below saturation temperature.
2. No RCP shall be started with any RCS cold leg temperature
• 235 0 F (Unit 1), 270°F (Unit 2) unless the secondary
side water temperature of each steam generator (SG) is
• 50'F above each of the RCS cold leg temperatures.

-- -- ------------------------------------------

APPLICABILITY:

MODE 4.

ACTIONS
CONDITION
A.

One required loop
inoperable,

A.1

REQUIRED ACTION

COMPLETION TIME

Initiate action to
restore a second loop
to OPERABLE status.

Immediately

AND
A.2

--------- NOTE-----Only required if RHR
loop is OPERABLE.
Be in MODE 5.

North Anna Units 1 and 2

3.4.6-1

24 hours

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODE 4
3.4.6

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Suspend operations
that would cause
introduction into the
RCS, coolant with
boron concentration
less than required to
meet SDM of LCO 3.1.1.

Immediately

Initiate action to
restore one loop to
OPERABLE status and
operation.

Immediately

CONDITION
B.

B.1

Two required loops
inoperable,
OR
Required loop not in
operation.

AND
B.2

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.6.1

Verify required RHR or RCS loop is in
operation.

12 hours

SR

3.4.6.2

Verify SG secondary side water levels are
Ž 17% for required RCS loops.

12 hours

SR

3.4.6.3

------------------ NOTE--------------Not required to be performed until 24 hours
after a required pump is not in operation.

-----------------------------------------Verify correct breaker alignment and
indicated power are available to the
required pump not in operation.

North Anna Units 1 and 2

3.4.6-2

7 days

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODE 5, Loops Filled
3.4.7

3.4
3.4.7
LCO

REACTOR COOLANT SYSTEM (RCS)
Loops Filled

RCS Loops-MODE 5,
3.4.7

One residual heat removal
operation,

(RHR)

loop shall be OPERABLE and in

and either:

a. One additional RHR loop shall be OPERABLE; or
b. The secondary side water level of one steam generator (SG)
shall be Ž 17%.
NOTE -----------

- - - - - - - - - -----

1. The RHR pump of the loop in operation may not be in
operation for • 1 hour per 8 hour period provided:
a. No operations are permitted that would cause
introduction into the RCS, coolant with boron
concentration less than required to meet SDM of
LCO 3.1.1; and
b. Core outlet temperature is maintained at least 10OF
below saturation temperature.
2.

One required RHR loop may be inoperable for up to 2 hours
for surveillance testing provided that the other RHR loop
is OPERABLE and in operation.

3. No reactor coolant pump shall be0 started with one or more
RCS cold leg temperatures • 235 F (Unit 1), 270'F (Unit
2) unless the secondary side water temperature of each SG
is • 50°F above each of the RCS cold leg temperatures.
4. All RHR loops may be removed from operation during planned
heatup to MODE 4 when at least one RCS loop is in
operation.
- -------------------------------------- ----

APPLICABILITY:

MODE

5

with

North Anna Units 1 and 2

RCS

loops

filled.

3-4.7-1

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODE 5, Loops Filled
3.4.7

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Initiate action to
restore a second RHR
loop to OPERABLE
status.

Immediately

A.2

Initiate action to
restore required SG
secondary side water
levels to within
limits.

Immediately

One or more required
SGs secondary side
water levels not
within limits,

B.1

Initiate action to
restore a second RHR
loop to OPERABLE
status.

Immediately

AND

OR

One RHR loop OPERABLE.

B.2

Initiate action to
restore required SG
secondary side water
level to within
limits.

Immediately

No required RHR loops
OPERABLE.

C.1

Suspend operations
that would cause
introduction into the
RCS, coolant with
boron concentration
less than required to
meed SDM of LCO 3.1.1.

Immediately

Initiate action to
restore one RHR loop
to OPERABLE status and
operation.

Immediately

CONDITION
A.

One required RHR loop
inoperable,

A.1

AND
One RHR loop OPERABLE.

B.

C.

OR

OR
Required RHR loop not
in operation.
AND
C.2

North Anna Units 1 and 2

3.4.7-2

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODE 5, Loops Filled
3.4.7

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.7.1

Verify required RHR loop is in operation.

12 hours

SR

3.4.7.2

Verify SG secondary side water level is
> 17% in required SG.

12 hours

SR

3.4.7.3

------------------ NOTE ---------------Not required to be performed until 24 hours
after a required pump is not in operation.

--------------------------------------Verify correct breaker alignment and
indicated power are available to the
required RHR pump not in operation.

North Anna Units 1 and 2

3.4.7-3

7 days

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

Intentionally Blank

RCS Loops-MODE 5, Loops Not Filled
3.4.8

3.4
3.4.8
LCO

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 5, Loops Not Filled
Two residual heat removal (RHR) loops shall be OPERABLE and
one RHR loop shall be in operation.

3.4.8

NOTE -----------

- - - - - - - - -------

1. All RHR pumps may not be in operation for • 15 minutes
when switching from one loop to another provided:
a. The core outlet temperature is maintained > 10OF below
saturation temperature.
b. No operations are permitted that would cause
introduction into the RCS, coolant with boron
concentration less than required to meet SDM of
LCO 3.1.1; and
c. No draining operations to further reduce the RCS water
volume are permitted.
2. One RHR loop may be inoperable for S 2 hours for
surveillance testing provided that the other RHR loop is
OPERABLE and in operation.

---------------------------

APPLICABILITY:

MODE 5 with RCS loops not filled.

ACTIONS
CONDITION
A.

One required RHR loop
inoperable,

North Anna Units 1 and 2

A.1

REQUIRED ACTION

COMPLETION TIME

Initiate action to
restore RHR loop to
OPERABLE status.

Immediately

3.4.8-1

Rev 0 (Draft 3),

10/09/00

RCS Loops-MODE 5, Loops Not Filled
3.4.8

ACTIONS

CONDITION
B.

No required RHR loop
OPERABLE.

B.1

OR
Required RHR loop not
in operation.

REQUIRED ACTION

COMPLETION TIME

Suspend operations
that would cause
introduction into the
RCS, coolant with
boron concentration
less than required to
meed SDM of LCO 3.1.1.

Immediately

Initiate action to
restore one RHR loop
to OPERABLE status and
operation.

Immediately

AND
B.2

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.4.8.1

Verify required RHR loop is in operation.

SR

3.4.8.2

------------------- NOTE---------------Not required to be performed until 24 hours
after a required pump is not in operation.
-------------------------------------------Verify correct breaker alignment and
indicated power are available to the
required RHR pump not in operation.

North Anna Units 1 and 2

3.4.8-2

12 hours

7 days

Rev 0 (Draft 3),

10/09/00

Pressurizer
3.4.9

3.4

REACTOR COOLANT SYSTEM (RCS)
Pressurizer

3.4.9

LCO

The pressurizer shall be OPERABLE with:

3.4.9

a. Pressurizer water level • 93%; and
b. Two groups of pressurizer heaters OPERABLE with the
capacity of each group Ž 125 kW and capable of being
powered from an emergency bus.

APPLICABILITY:

MODES 1, 2, and 3.

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Be in MODE 3.

6 hours

Fully insert all rods.

6 hours

Place Rod Control
System in a condition
incapable of rod
withdrawal.

6 hours

A.4

Be in MODE 4.

12 hours

Restore required group
of pressurizer heaters
to OPERABLE status.

72 hours

CONDITION
A.

Pressurizer water
level not within
limit.

A.1
AND
A.2
AND
A.3

AND

B.

One required group of
pressurizer heaters
inoperable,

B.1

C.

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

C.1

6 hours

Be in MODE 4.

12 hours

AND
C.2

North Anna Units 1 and 2

Be in MODE 3.

3.4.9-1

Rev 0 (Draft 3),

10/09/00

zer
Pressuri
3.4.9

•_-

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR

3.4.9.1

Verify pressurizer water level is !ý93%.

12 hours

SR

3.4.9.2

Verify capacity of each required group of
pressurizer heaters is Ž 125 kW.

18 months

North Anna Units 1 and 2

3.4.9-2

Rev 0 (Draft 3),

10/09/00

Pressurizer Safety Valves
3.4.10

3.4

REACTOR COOLANT SYSTEM (RCS)
Pressurizer Safety Valves

3.4.10

LCO

3.4.10

APPLICABILITY:

Three pressurizer safety valves shall be OPERABLE with lift
settings of 2485 psig, +2%/-3% average with no single valve
outside ±3%.

MODES 1, 2, and 3,
0
MODE 4 with all RCS cold leg temperatures > 235 F (Unit 1),
270°F (Unit 2).

NOTE ------------settings are not required to be within the LCO
The lift
MODES 3 and 4 for the purpose of setting the
during
limits
pressurizer safety valves under ambient (hot) conditions.
This exception is allowed for 54 hours following entry into
MODE 3 provided a preliminary cold setting was made prior to
heatup.

- - - - - - - - -------

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One pressurizer safety
valve inoperable.

A.1

Restore valve to
OPERABLE status.

15 minutes

B.

Required Action and
associated Completion
Time not met.

B.1

Be in MODE 3.

6 hours

AND

OR

B.2

Be in MODE 4 with any
RCS cold leg
temperatures
235 0 F (Unit 1),
270'F (Unit 2).

24 hours

Two or more
pressurizer safety
valves inoperable.

North Anna Units 1 and 2

3.4.10-1

Rev 0 (Draft 1), 07/05/00

Pressurizer Safety Valves
3.4.10

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.4.10.1

Verify each pressurizer safety valve is
OPERABLE in accordance with the Inservice
Testing Program. Following testing, lift
settings shall be within ±1%.

North Anna Units 1 and 2

3.4.10-2

In accordance
with the
Inservice
Testing Program

Rev 0 (Draft 1),

07/05/00

Pressurizer PORVs

3.4.11
3.4

REACTOR COOLANT SYSTEM (RCS)
Pressurizer Power Operated Relief Valves (PORVs)

3.4.11
LCO

3.4.11

APPLICABILITY:

Each PORV and associated block valve shall be OPERABLE.

MODES 1, 2, and 3.

ACTIONS
- -

NOTE

1. Separate Condition entry is allowed for each PORV and each block valve.
2. LCO 3.0.4 is not applicable.

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One or more PORVs
inoperable due to
inoperable backup
nitrogen supply and
capable of being
manually cycled.

A.1

Restore backup
nitrogen supply to
OPERABLE status.

14 days

B.

One or more PORVs
inoperable for reason
other than Condition A
and capable of being
manually cycled.

B.1

Close and maintain
power to associated
block valve.

1 hour

C.

One PORV inoperable
and not capable of
being manually cycled.

C.1

Close associated block
valve.

1 hour

Remove power from
associated block
valve.

1 hour

Restore PORV to
OPERABLE status.

72 hours

AND
C.2

AND
C.3

North Anna Units 1 and 2

3.4.11-1

Rev 0 (Draft 2),

09/06/00

Pressurizer PORVs

3.4.11

ACTIONS

D.

COMPLETION TIME

REQUIRED ACTION

CONDITION

NOTE-----Required Action D.1
and D.2 do not apply
when block valve is
inoperable solely as a
result of complying
with Required
Action C.2.

One block valve
inoperable.

D.1

Place associated PORV

1 hour

in manual control.
AND

E.

F.

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

Two PORVs inoperable
and not capable of
being manually cycled.

D.2

Restore block valve to
OPERABLE status.

72 hours

E.1

Be in MODE 3.

6 hours

E.2

Be in MODE 4.

12 hours

F.1

Be in MODE 3.

1 hour

Be in MODE 4.

1 hour

AND

AND
F.2

North Anna Units 1 and 2
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Pressurizer PORVs
3.4.11

ACTIONS

G.

COMPLETION TIME

REQUIRED ACTION

CONDITION
G.1

Two block valves
inoperable.

--------- NOTE--------- 2 hours
Required Action G.1
does not apply when
block valve is
inoperable solely as a
result of complying
with Required
Action C.2.
Restore one block
valve to OPERABLE
status.

H.

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

H.1

Be in MODE 3.

6 hours

Be in MODE 4.

12 hours

AND
H.2

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
Verify PORV backup nitrogen supply pressure
is within limit.

SR

3.4.11.1

SR

3.4.11.2 ------------------ NOTES-------------1. Not required to be performed with block
valve closed in accordance with the
Required Actions of this LCO.
2.

7 days

Only required to be performed in MODES 1
and 2.

---------------------------------

Perform a complete cycle of each block
valve.

North Anna Units 1 and 2
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Pressurizer PORVs

3.4.11

•__

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

SR

3.4.11.3

3.4.11.4

NOTE---------------------------------Only required to be performed in MODES 1
and 2.
------------------------------------------

Perform a complete cycle of each PORV.

18 months

Perform a complete cycle of each solenoid
control valve and check valve on the
accumulators in PORV control systems.

18 months

North Anna Units 1 and 2
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LTOP System
3.4.12

3.4

REACTOR COOLANT SYSTEM (RCS)

LCO

System

Low Temperature Overpressure Protection (LTOP)

3.4.12

3.4.12

An LTOP System shall be OPERABLE with
charging pump and one low head safety
capable of injecting into the RCS and
isolated, with power removed from the
operators, and either a or b below.

a maximum of one
injection (LHSI) pump
the accumulators
isolation valve

a. Two power operated relief valves (PORVs) with lift
settings of:
1. • 500 psig (Unit 1), 415 psig (Unit 2) when any RCS cold
leg temperature !235 0 F (Unit 1), 270°F (Unit 2)
2. • 395 psig (Unit 1), 375 psig (Unit 2) when any RCS cold
leg temperature •150°F (Unit 1), 130°F (Unit 2)
b. The RCS depressurized and an RCS vent of Ž 2.07 square
inches.
NOTES

- --------------

1. Two charging pumps may be made capable of injecting for
• 1 hour for pump swapping operations.
2. Accumulator isolation with power removed from the
isolation valve operators is only required when
accumulator pressure is greater than the PORV lift
setting.

-----------------------------------------

APPLICABILITY:

-- -- --

0
MODE 4 when any RCS cold leg temperature is • 235 F (Unit 1),
270'F (Unit 2),
MODE 5,
MODE 6 when the reactor vessel head is on.

ACTIONS
CONDITION
A.

Two LHSI pumps capable
of injecting into the
RCS.

North Anna Units 1 and 2

A.1

REQUIRED ACTION

COMPLETION TIME

Initiate action to
verify a maximum of
one LHSI pump is
capable of injecting
into the RCS.

Immediately
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Rev 0 (Draft 3),
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LTOP System
3.4.12

ACTIONS

REQUIRED ACTION

COMPLETION TIME

B.1

Initiate action to
verify a maximum of
one charging pump is
capable of injecting
into the RCS.

Immediately

C.1

Isolate affected
accumulator.

Immediately

C.2

Remove power from
affected accumulator
isolation valve
operators.

1 hour

D.1

Increase RCS cold leg
temperature to > 235 0 F
(Unit 1), 270'F
(Unit 2).

12 hours

D.2

Depressurize affected
accumulator to less
than PORV lift
setting.

12 hours

CONDITION
B.

Two or more charging
pumps capable of
injecting into the
RCS.

C. -------- NOTE--------Only applicable when
accumulator pressure
is greater than PORV
lift setting.

AND

An accumulator not
isolated.
OR
Power available to one
or more accumulator
isolation valve
operators.
D.

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

OR

E.

One required PORV
inoperable in MODE 4.

E.1

Restore required PORV
to OPERABLE status.

7 days

F.

One required PORV
inoperable in MODE 5
or 6.

F.1

Restore required PORV
to OPERABLE status.

24 hours
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LTOP System
3.4.12

ACTIONS

REQUIRED ACTION

COMPLETION TIME

Depressurize RCS and
establish RCS vent of
Ž2.07 square inches.

12 hours

CONDITION
G.

G.1

Two required PORVs
inoperable,
OR
Required Action and
associated Completion
Time of Condition A,
B, D, E, or F not met.
OR
LTOP System inoperable
for any reason other
than Condition A, B,
C, D, E, or F.

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.12.1

Verify a maximum of one LHSI pump is
capable of injecting into the RCS.

12 hours

SR

3.4.12.2

Verify a maximum of one charging pump is
capable of injecting into the RCS.

12 hours

SR

3.4.12.3 ------------------ NOTE --------------Only required to be met if accumulator
pressure is greater than PORV lift

setting.

------------------------

Verify each accumulator is isolated and
power is removed from the accumulator
isolation valve operator.

North Anna Units I and 2
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LTOP System
3.4.12

•.

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.4.12.4

12 hours for
unlocked open
vent valve(s)

Verify required RCS vent Ž 2.07 square
inches open.

AND
31 days for
other vent
paths
SR

3.4.12.5

Verify PORV block valve is open for each
required PORV and PORV keyswitch is in
AUTO.

72 hours

SR

3.4.12.6

Verify required PORV backup nitrogen supply
pressure is within limit.

7 days

SR

3.4.12.7

NOTE ---------------------------------Not required to be met until 12 hours after
decreasing RCS cold leg temperature to

• 235 0F
-

SR

3.4.12.8

-

-

-

(Unit 1),

270°F (Unit 2).

---------------------------------

Perform a COT on each required PORV,
excluding actuation.

31 days

Perform CHANNEL CALIBRATION for each
required PORV actuation channel.

18 months
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RCS Operationa 1 LEAKAGE

3.4.13

3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Operational LEAKAGE

3.4.13

LCO

3.4.13

RCS operational LEAKAGE shall be limited to:
a. No pressure boundary LEAKAGE;
b. 1 gpm unidentified LEAKAGE;
c. 10 gpm identified LEAKAGE;

d. 1 gpm total primary to secondary LEAKAGE through all steam
generators (SGs); and
e. 500 gallons per day primary to secondary LEAKAGE through
any one SG.

APPLICABILITY:

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

RCS LEAKAGE not within
limits for reasons
other than pressure
boundary LEAKAGE.

A.1

Reduce LEAKAGE to
within limits.

4 hours

B.

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND
B.2

OR
Pressure boundary
LEAKAGE exists.
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RCS Operational

LEAKAGE
3.4.13

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

SR

3.4.13.1

3.4.13.2

----------------- NOTE--------------Not required to be performed until 12 hours
after establishment of steady state
operation.
-----------------------------------------Verify RCS operational leakage is within
limits by performance of RCS water
inventory balance.

72 hours

Verify steam generator tube integrity is in
accordance with the Steam Generator Tube
Surveillance Program.

In accordance
with the Steam
Generator Tube
Surveillance
Program
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RCS PIV Leakage
3.4.14

3.4

REACTOR COOLANT SYSTEM (RCS)

LCO

Leakage

RCS Pressure Isolation Valve (PIV)

3.4.14

Leakage from each RCS PIV required to be tested shall be
within limit.

3.4.14

MODES 1, 2, and 3,
MODE 4, except any required valves in the residual heat
removal (RHR) flow path when in, or during the
transition to or from, the RHR mode of operation.

APPLICABILITY:

ACTIONS
-

--

--

--

----

--

NOTE

-------

-

--

--

--

--

----

--

--

1. Separate Condition entry is allowed for each flow path.
2. Enter applicable Conditions and Required Actions for systems made
inoperable by an inoperable PIV.

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One or more flow paths
with leakage from one
or more required RCS
PIVs not within limit.

A.1

Restore RCS PIV
leakage to within
limit.

4 hours

B.

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND
B.2
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RCS PIV Leakage
3.4.14

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.14.1 ------------------ NOTES-------------1. Not required to be performed in MODES 3
and 4.
2. Not required to be performed on any RCS
PIVs required to be tested located in
the RHR flow path when in the shutdown
cooling mode of operation.
3. RCS PIVs actuated during the performance
of this Surveillance are not required to
be tested more than once if a repetitive
testing loop cannot be avoided.
Verify leakage from each RCS PIV required
to be tested is equivalent to • 0.5 gpm per
nominal inch of valve size up to a maximum
of 5 gpm at an RCS pressure Ž 2215 psig and
• 2255 psig.

In accordance
with the
Inservice
Testing
Program, and
18 months
AND
Prior to
entering MODE 2
whenever the
unit has been
in MODE 5 for
7 days or more,
if leakage
testing has not
been performed
in the previous
9 months
AND
Within 24 hours
following valve
actuation due
to automatic or
manual action
or flow through
the valve
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Leakage Detection Instrumentation
3.4.15

3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Leakage Detection Instrumentation

3.4.15
LCO

3.4.15

The following RCS leakage detection instrumentation shall be
OPERABLE:
a. One containment sump (level or discharge flow) monitor;
and
b. One containment atmosphere radioactivity monitor (gaseous
or particulate).

APPLICABILITY:

MODES 1, 2, 3, and 4.

ACTIONS
NOTE ----------------

--

LCO 3.0.4 is not applicable.

A.

Required containment
sump monitor
inoperable,

COMPLETION TIME

REQUIRED ACTION

CONDITION

NOTE-----------until 12 hours
required
Not
after establishment of steady
state operation.
------------------------

A.1

Perform SR 3.4.13.1.

Once per
24 hours

Restore required
containment sump
monitor to OPERABLE
status.

30 days

AND
A.2

North Anna Units 1 and 2

3.4.15-1

Rev 0 (Draft 2),

09/06/00

Leakage Detection Instrumentation
3.4.15

ACTIONS

CONDITION
B.

Required containment
atmosphere
radioactivity monitor
inoperable.

B.1.1

REQUIRED ACTION

COMPLETION TIME

Analyze grab samples
of the containment
atmosphere.

Once per
24 hours

OR

- ------------ NOTE--------Not required until 12 hours
after establishment of steady
state operation.
----------------------------B.1.2

Perform SR 3.4.13.1.

Once per
24 hours

AND

C.

Required Action and
associated Completion
Time not met.

D. All required monitors
inoperable.

North Anna Units I and 2

B.2

Restore required
containment atmosphere
radioactivity monitor
to OPERABLE status.

30 days

C.1

Be in MODE 3.

6 hours

C.2

Be in MODE 5.

36 hours

D.1

Enter LCO 3.0.3.

Immediately

AND
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Leakage Detection Instrumentation
3.4.15

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.15.1

Perform CHANNEL CHECK of the required
containment atmosphere radioactivity
monitor.

12 hours

SR

3.4.15.2

Perform COT of the required containment
atmosphere radioactivity monitor.

92 days

SR

3.4.15.3

Perform CHANNEL CALIBRATION of the required
containment sump monitor.

18 months

SR

3.4.15.4

Perform CHANNEL CALIBRATION of the required
containment atmosphere radioactivity
monitor.

18 months
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RCS Specific Activity
3.4.16

3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.16

LCO

RCS Specific Activity

3.4.16

APPLICABILITY:

The specific activity of the reactor coolant shall be within
limits.

MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) Ž 500 0 F.

ACTIONS

A.

DOSE EQUIVALENT 1-131
> 1.0 pCi/gm.

COMPLETION TIME

REQUIRED ACTION

CONDITION

------------ Note---------LCO 3.0.4 is not applicable.
Verify DOSE EQUIVALENT
1-131 within the
acceptable region of
Figure 3.4.16-1.

Once per 4 hours

A.2

Restore DOSE
EQUIVALENT 1-131 to
within limit.

48 hours

A.1

AND

B.

Gross specific
activity of the
reactor coolant not
within limit.

B.1

Be in MODE 3 with
Tavg < 500'F.

6 hours

C.

Required Action and

C.1

Be in MODE 3 with

6 hours

associated Completion

Tavg < 500 0 F.

Time of Condition A
not met.
OR
DOSE EQUIVALENT 1-131
in the unacceptable
region of
Figure 3.4.16-1.
North Anna Units 1 and 2
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RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

7 days

SR

3.4.16.1

Verify reactor coolant gross specific
activity • 100/E yCi/gm.

SR

3.4.16.2

------------------ NOTE--------------Only required to be performed in MODE 1.
Verify reactor coolant DOSE EQUIVALENT
1-131 specific activity • 1.0 pCi/gm.

14 days
AND
Between 2 and
6 hours after a
THERMAL POWER
change of
> 15% RTP
within a 1 hour
period

SR

3.4.16.3 ------------------ NOTE--------------Not required to be performed until 31 days
after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for Ž 48 hours.
Determine E from a sample taken in MODE 1
after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for Ž 48 hours.
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RCS Specific Activity
3.4.16
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RCS Loop Isolation Valves
3.4.17

3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Loop Isolation Valves

3.4.17

LCO

3.4.17

APPLICABILITY:

Each RCS hot and cold leg loop isolation valve shall be open

with power removed from each isolation valve operator.

MODES 1, 2, 3, and 4.

ACTIONS
NOTE

- -

-

-

Separate Condition entry is allowed for each RCS loop isolation valve.

A.

COMPLETION TIME

REQUIRED ACTION

CONDITION
Power available to one
or more loop isolation
valve operators.

A.1

B.---------- NOTE --------- B.1
All Required Actions
shall be completed
AND
whenever this
Condition is entered.
B.2
One or more RCS loop
isolation valves
closed.

Remove power from loop
isolation valve
operators.

30 minutes

Maintain valve(s)
closed.

Immediately

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND
B.3

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.4.17.1

Verify each RCS loop isolation valve is
open.

North Anna Units 1 and 2
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Once prior to
removing power
to the valve
operator
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RCS Loop Isolation Valves
3.4.17

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.17.2

Verify power removed from each RCS loop
isolation valve.

North Anna Units 1 and 2
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RCS Isolated Loop Startup
3.4.18

3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.18
LCO

RCS Isolated Loop Startup

3.4.18

Each RCS isolated loop shall remain isolated with both loop
isolation valves closed and power removed from the valve
operators unless:
a. The isolated loop is filled and:
1. The boron concentration of the isolated loop is Ž the
boron concentration required to meet SDM of LCO 3.1.1
or the boron concentration of LCO 3.9.1 prior to
opening the hot leg isolation valve; and
2. The hot leg isolation valve has been open with
recirculation line flow of Ž 125 gpm for Ž 90 minutes
prior to opening the cold leg isolation valve; and
3. The cold leg temperature of the isolated loop is • 20'F
below the highest cold leg temperature of the operating
loops prior to opening the cold leg isolation valve; or
b. The isolated loop is drained and:
--

NOTE--

------------

----------

Seal injection may be initiated to the RCP in the
isolated, drained loop and continued during filling of the
isolated loop from the active RCS volume provided:
1) The isolated loop is initially drained; and
2) The boron concentration of the seal injection source
is Ž the boron concentration required to meet the
SDM of LCO 3.1.1 or the boron concentration of
LCO 3.9.1.

----------------------- ------------------- -- --

-

1. Pressurizer water level is maintained Ž 32% prior to
and during the opening of the hot or cold leg isolation
valves; and
2. The hot and cold leg isolation valves are fully open
within 2 hours after the loop is filled.
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RCS Isolated Loop Startup
3.4.18

NOTE -------------

"---------------

A hot or cold leg isolation valve may be closed for up to
two hours for valve maintenance or testing. If the isolation
valve is not opened within 2 hours, the loop shall be
isolated.

APPLICABILITY:

MODES 5 and 6.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

Isolated, filled loop
boron concentration
requirement not met
when performing
isolated loop startup
in accordance with
LCO 3.4.18.a.

A.1

Close hot and cold leg
isolation valves.

Immediately

B.

Isolated, filled loop
recirculation line
flow Ž_125 gpm for
Ž>90 minutes with hot
leg isolation valve
open not established
when performing
isolated loop startup
in accordance with
LCO 3.4.18.a.

B.1

Close cold leg
isolation valve.

Immediately

C.

Isolated, filled loop
temperature
requirement not met
when performing
isolated loop startup
in accordance with
LCO 3.4.18.a.

C.1

Close cold leg
isolation valve.

Immediately

North Anna Units 1 and 2
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RCS Isolated Loop Startup
3.4.18

ACTIONS
REQUIRED ACTION

COMPLETION TIME

D.1

Close hot and cold leg
isolation valves.

Immediately

Hot and cold leg
isolation valves not
fully open within
2 hours after filling
an initially drained
loop when performing
isolated loop startup
in accordance with
LCO 3.4.18.b.

E.1

Close hot and cold leg
isolation valves.

Immediately

E.2

Verify the boron
concentration is Ž_the
boron concentration
required to meet the
SDM of LCO 3.1.1 or
the boron
concentration of
LCO 3.9.1.

Immediately

Power available to one
or more loop isolation
valve operators of
closed hot or cold
isolation valve(s)
with LCO 3.4.18.a.1 or
LCO 3.4.18.b.1 not
met.

F.1

Remove power from the
loop isolation valve
operator(s).

30 minutes

CONDITION
D.

Pressurizer level
requirement not met
during filling of an
initially drained loop
when performing
isolated loop startup
in accordance with
LCO 3.4.18.b.
OR
Seal injection boron
concentrati on
requirements not met
during filling of an
initially drained loop
when performing
isolated loop startup
in accordance with
LCO 3.4.18.b.

E.

F.

North Anna Units 1 and 2
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RCS Isolated Loop Startup
3.4.18

S SLIRVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENTS
SURVEILLANCE

I

FREQUENCY
i

SR

3.4.18.1 -------------------NOTE--------------Only required to be met when utilizing the
requirements of LCO 3.4.18.a.

-----------------------------------------Within
30 minutes prior
to opening the
cold leg
isolation valve
in isolated loop

Verify cold leg temperature of a filled,
isolated loop is • 207F below the highest
cold leg temperature of the operating
loops.

i

SR

3.4.18.2

NOTE-----------------------------Only required to be met when utilizing the
requirements of LCO 3.4.18.a.

---------------------------Within 1 hour
prior to opening
the hot or cold
leg isolation
valve in
isolated loop

Verify boron concentration of a filled,
isolated loop is greater than or equal to
boron concentration required to meet SDM of
LCO 3.1.1 or the boron concentration of
LCO 3.9.1.
i

SR

3.4.18.3 ------------------ NOTE--------------Only required to be met when utilizing the
requirements of LCO 3.4.18.a.

----------------------------------------Verify that hot leg isolation valve is open
with recirculation line flow Ž 125 gpm for
Ž 90 minutes.

North Anna Units 1 and 2

3.4.18-4

Within 30
minutes prior to
opening the cold
leg isolation
valve in filled,
isolated loop

Rev 0 (Draft 4),
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RCS Isolated Loop Startup
3.4.18

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.4.18.4

------------------NOTE--------------Only required to be met when utilizing the
requirements of LCO 3.4.18.b.

--------------------------------------Within 2 hours
prior to filling
an initially
drained loop
from the active
RCS volume

Verify that isolated loop is drained.

OR
Within 2 hours
prior to
initiating seal
injection to the
RCP in a drained
loop

SR 3.4.18.5

------------------NOTES-------------1. Only required to be met when utilizing
the requirements of LCO 3.4.18.b.
2. Only required to be met when using
blended makeup flow as the source for
RCP seal injection.

--------------------------------------Verify the boron concentration of the
source for RCP seal injection is Ž_the
boron concentration required to meet the
SDM of LCO 3.1.1 or the boron concentration
of LCO 3.9.1.

Within 1 hour
prior to
initiating RCP
seal injection
in the isolated
loop
AND
Once per hour
during filling
of an initially
drained loop
from the active
RCS volume
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RCS Isolated Loop Startup
3.4.18

SURVEILLANCE REQUIREMENTS

I

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
i
SR

3.4.18.6

NOTE----------------------------

Only required to be met when utilizing the
requirements of LCO 3.4.18.b.
Veriy tht te prssuizerlevl is-2---------Prior to filling
an initially
drained loop
from the active
RCS volume

Veri fy that the pressuri zer level is Ž:32%.

AND
Once per
15 minutes
during the
filling of an
initially
drained loop
from the active
RCS volume

-i
SR

3.4.18.7

NOTE---------------------

Only required to be met when utilizing the
requirements of LCO 3.4.18.b.

- - - - - - - - - - - - - - - ------------

Verify the boron concentration of the
isolated loop is Žthe boron concentration
required to meet the SDM of LCO 3.1.1 or
the boron concentration of LCO 3.9.1.

North Anna Units 1 and 2
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Within 1 hour

prior to fully

opening the cold
leg isolation
valve or opening
the hot leg
isolation valve
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RCS Loops-Test Exceptions
3.4.19

3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-Test Exceptions

3.4.19

LCO

3.4.19

APPLICABILITY:

The requirements of LCO 3.4.4, "RCS Loops-MIODES 1 and 2," may

be suspended, with THERMAL POWER < P-7.

MODES 1 and 2 during startup and PHYSICS TESTS.

ACTIONS
CONDITION
A.

THERMAL POWER Ž P-7.

A.1

REQUIRED ACTION

COMPLETION TIME

Open reactor trip
breakers.

Immediately

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.4.19.1

Verify THERMAL POWER is < P-7.

1 hour

SR

3.4.19.2

Perform a COT for each power range neutron
flux-low and intermediate range neutron
flux channel and P-7.

Prior to
initiation of
startup and
PHYSICS TESTS
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SECTION 3.4 - REACTOR COOLANT SYSTEM (RCS)

IMPROVED TECHNICAL SPECIFICATIONS BASES

North Anna Units I1 and 2

Revision 0
Revision 0

RCS Pressure, Temperature,

B 3.4
B 3.4.1

and Flow DNB Limits
B 3.4.1

REACTOR COOLANT SYSTEM (RCS)
RCS Pressure,
(DNB) Limits

Temperature,

and Flow Departure from Nucleate Boiling

BASES
BACKGROUND

These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady state envelope. The limits placed on RCS pressure,
temperature, and flow rate ensure that the minimum departure
from nucleate boiling ratio (DNBR) will be met for each of
the transients analyzed.
The RCS pressure limit is consistent with operation within
the nominal operational envelope. Pressurizer pressure
indications are compared to the limit. A lower pressure will
cause the reactor core to approach DNB limits.
The RCS coolant average temperature limit is consistent with
full power operation within the nominal operational
envelope. RCS loop average temperature is compared to the
limit. A higher average temperature will cause the core to
approach DNB limits.
The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimum
RCS flow limit corresponds to that assumed for DNB analyses.
Flow rate indications are averaged to come up with a value
for comparison to the limit. A lower RCS flow will cause the
core to approach DNB limits.

Operation for significant periods of time outside these DNB
limits increases the likelihood of a fuel cladding failure
in a DNB limited event.
APPLICABLE
SAFETY ANALYSES

The requirements of this LCO represent the initial
conditions for DNB limited transients analyzed in the unit
safety analyses (Ref. 1). The safety analyses have shown
that transients initiated from the limits of this LCO will
result in meeting the DNBR criterion. The limits on the DNB
related parameters assure that each of the parameters are
maintained within the normal steady state envelope of
(continued)
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RCS Pressure, Temperature,

and Flow DNB Limits
B 3.4.1

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

operation assumed in the transient and accident analysis.
The limits have been analytically demonstrated to be
adequate to maintain a minimum DNBR greater than the design
limit throughout each analyzed transient including
allowances for measurement uncertainties. Changes to the
unit that could impact these parameters must be assessed for
their impact on the DNBR criteria. The transients analyzed
for include loss of coolant flow events and dropped or stuck
rod events. A key assumption for the analysis of these events
is that the core power distribution is within the limits of
LCO 3.1.6, "Control Bank Insertion Limits"; LCO 3.2.3,
"AXIAL FLUX DIFFERENCE (AFD)"; and LCO 3.2.4, "QUADRANT
POWER TILT RATIO (QPTR)."
The pressurizer pressure limit and RCS average temperature
limit specified in the COLR equal the analytical limits
because of the application of statistical combination of
uncertainty.
The RCS DNB parameters satisfy Criterion 2 of 10 CFR
50.36(c) (2) (ii).

LCO

This LCO specifies limits on the monitored process

variables-pressurizer pressure, RCS average temperature, and
RCS total flow rate-to ensure the core operates within the
limits assumed in the safety analyses. These variables are
contained in the COLR to provide operating and analysis
flexibility from cycle to cycle. However, the minimum RCS
flow, usually based on the maximum analyzed steam generator
tube plugging, is retained in the LCO. Operating within
these limits will result in meeting the DNBR criterion in the
event of a DNB limited transient.
The numerical values for pressure, temperature, and flow
rate specified in the COLR are given for the measurement
location have been adjusted for instrument error.

APPLICABILITY

In MODE 1, the limits on pressurizer pressure, RCS coolant
average temperature, and RCS flow rate must be maintained
during steady state operation in order to ensure DNBR
criteria will be met in the event of an unplanned loss of
forced coolant flow or other DNB limited transient. The
(continued)
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RCS Pressure, Temperature,

and Flow DNB Limits
B 3.4.1

BASES
APPLICABILITY
(continued)

design basis events that are sensitive to DNB in other MODES
(MODE 2 through 5) have sufficient margin to DNB, and
therefore, there is no reason to restrict DNB in these MODES.
A Note has been added to indicate the limit on pressurizer
pressure is not applicable during short term operational
transients such as a THERMAL POWER ramp increase > 5% RTP
per minute or a THERMAL POWER step increase > 10% RTP. These
conditions represent short term perturbations where actions
to control pressure variations might be counterproductive.
Also, since they represent transients initiated from power
levels < 100% RTP, an increased DNBR margin exists to offset
the temporary pressure variations.
The DNBR limit is provided in SL 2.1.1, "Reactor Core SLs."
The conditions which define the DNBR limit are less
restrictive than the limits of this LCO, but violation of a
Safety Limit (SL) merits a stricter, more severe Required
Action. Should a violation of this LCO occur, the operator
must check whether or not an SL may have been exceeded.

ACTIONS

A.1
RCS pressure and RCS average temperature are controllable
and measurable parameters. With one or both of these
parameters not within LCO limits, action must be taken to
restore parameter(s).
RCS total flow rate is not a controllable parameter and is
not expected to vary during steady state operation. If the
indicated RCS total flow rate is below the LCO limit, power
must be reduced, as required by Required Action B.1, to
restore DNB margin and eliminate the potential for violation
of the accident analysis bounds.
The 2 hour Completion Time for restoration of the parameters
provides sufficient time to adjust unit parameters, to
determine the cause for the off normal condition, and to
restore the readings within limits, and is based on unit
operating experience.
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RCS Pressure, Temperature,

and Flow DNB Limits
B 3.4.1

BASES
ACTIONS
(continued)

B.1
If Required Action A.1 is not met 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 2 within 6 hours. In MODE 2, the
reduced power condition eliminates the potential for

violation of the accident analysis bounds. The Completion
Time of 6 hours is reasonable to reach the required unit
conditions in an orderly manner.

SURVEILLANCE
REQUIREMENTS

SR

3.4.1.1

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for pressurizer pressure
is sufficient to ensure the pressure can be restored to a
normal operation, steady state condition following load
changes and other expected transient operations. The 12 hour
interval has been shown by operating practice to be
sufficient to regularly assess for potential degradation and
to verify operation is within safety analysis assumptions.
SR

3.4.1.2

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for RCS average
temperature is sufficient to ensure the temperature can be
restored to a normal operation, steady state condition
following load changes and other expected transient
operations. The 12 hour interval has been shown by operating
practice to be sufficient to regularly assess for potential
degradation and to verify operation is within safety
analysis assumptions.
SR

3.4.1.3

The 12 hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. The
12 hour interval has been shown by operating practice to be
sufficient to regularly assess potential degradation and to
verify operation within safety analysis assumptions.
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RCS Pressure, Temperature,

and Flow DNB Limits
B 3.4.1

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.4.1.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 18 months
allows the installed RCS flow instrumentation to be
calibrated and verifies the actual RCS flow rate is greater
than or equal to the minimum required RCS flow rate.
The Frequency of 18 months reflects the importance of
verifying flow after a refueling outage when the core has
been altered, which may have caused an alteration of flow
resistance.

REFERENCES

1. UFSAR,
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RCS Minimum Temperature for Criticality
B 3.4.2

B 3.4
B 3.4.2

REACTOR COOLANT SYSTEM (RCS)
RCS Minimum Temperature for Criticality

BASES
BACKGROUND

This LCO is based upon meeting several major considerations
before the reactor can be made critical and while the reactor
is critical.
The first consideration is moderator temperature coefficient
(MTC), LCO 3.1.3, "Moderator Temperature Coefficient (MTC)."
In the transient and accident analyses, the MTC is assumed to
be in a range from slightly positive to negative and the
operating temperature is assumed to be within the nominal
operating envelope while the reactor is critical. The LCO on
minimum temperature for criticality helps ensure the unit is
operated consistent with these assumptions.
The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore
neutron detectors) can be affected by moderator temperature,
a temperature value within the nominal operating envelope is
chosen to ensure proper indication and response while the
reactor is critical.
The third consideration is the pressurizer operating
characteristics. The transient and accident analyses assume
that the pressurizer is within its normal startup and
operating range (i.e., saturated conditions and steam bubble
present). It is also assumed that the RCS temperature is
within its normal expected range for startup and power
operation. Since the density of the water, and hence the
response of the pressurizer to transients, depends upon the
initial temperature of the moderator, a minimum value for
moderator temperature within the nominal operating envelope
is chosen.
The fourth consideration is that the reactor vessel is above
its minimum nil ductility reference temperature when the
reactor is critical.

APPLICABLE
SAFETY ANALYSES

Although the RCS minimum temperature for criticality is not
itself an initial condition assumed in Design Basis
Accidents (DBAs), the closely aligned temperature for hot
zero power (HZP) is a process variable that is an initial
(continued)
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RCS Minimum Temperature for Criticality
B 3.4.2

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

condition of DBAs, such as the rod cluster control assembly
(RCCA) withdrawal from subcritical, RCCA ejection, boron
dilution at startup, feedwater malfunction, main steam
system depressurization, and main steam line break accidents
performed at zero power that either assumes the failure of,
or presents a challenge to, the integrity of a fission
product barrier.
All low power safety analyses assume initial RCS loop
temperatures Ž the HZP temperature of 547 0 F. The minimum
temperature for criticality limitation provides a small
band, 60F, for critical operation below HZP. This band allows
critical operation below HZP during unit startup and does
not adversely affect any safety analyses since the MTC is not
significantly affected by the small temperature difference
between HZP and the minimum temperature for criticality.
The RCS minimum temperature for criticality satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO

Compliance with the LCO ensures that the reactor will not be
made or maintained critical (keff Ž 1.0) at a temperature
less than a small band below the HZP temperature, which is
assumed in the safety analysis. Failure to meet the
requirements of this LCO may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.

APPLICABILITY

In MODE 1 and MODE 2 with keff Ž 1.0, LCO 3.4.2 is applicable
since the reactor can only be critical (keff Ž 1.0) in these
MODES.
The special test exception of LCO 3.1.9, "MODE 2 PHYSICS
TESTS Exceptions," permits PHYSICS TESTS to be performed at
• 5% RTP with RCS loop average temperatures slightly lower
than normally allowed so that fundamental nuclear
characteristics of the core can be verified. In order for
nuclear characteristics to be accurately measured, it may be
necessary to operate outside the normal restrictions of this
LCO. For example, to measure the MTC at beginning of cycle,
it is necessary to allow RCS loop average temperatures to
fall below Tno load, which may cause RCS loop average
temperatures to fall below the temperature limit of this
LCO.
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RCS Minimum Temperature for Criticality
B 3.4.2
BASES
ACTIONS

A.1
If the parameters that are outside the limit cannot be
restored, 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 2 with keff < 1.0 within 30 minutes. Rapid
reactor shutdown can be readily and practically achieved
within a 30 minute period. The allowed time is reasonable,
based on operating experience, to reach MODE 2 with keff
< 1.0 in an orderly manner and without challenging unit
systems.

SURVEILLANCE
REQUIREMENTS

SR

3.4.2.1

RCS loop average temperature is required to be verified at or
above 541'F every 12 hours. The SR to verify RCS loop average
temperatures every 12 hours takes into account indications
and alarms that are continuously available to the operator
in the control room and is consistent with other routine
Surveillance which are typically performed once per shift.
In addition, operators are trained to be sensitive to RCS
temperature during approach to criticality and will ensure
that the minimum temperature for criticality is met as
criticality is approached.
REFERENCES

None.
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RCS P/T Limits
B 3.4.3

B 3.4
B 3.4.3

REACTOR COOLANT SYSTEM (RCS)
RCS Pressure and Temperature (P/T)

Limits

BASES
BACKGROUND

All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the pressure and temperature
changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.
This LCO contains P/T limit curves for heatup, cooldown,
inservice leak and hydrostatic (ISLH) testing, and data for
the maximum rate of change of reactor coolant temperature.
Each P/T limit curve defines an acceptable region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when
pressure and temperature indications are monitored and
compared to the applicable curve to determine that operation
is within the allowable region.
The LCO establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the
component most subject to brittle failure, and the LCO
limits apply mainly to the vessel. The limits do not apply to
the pressurizer, which has different design characteristics
and operating functions.
10 CFR 50, Appendix G (Ref. 1), requires the establishment
of P/T limits for specific material fracture toughness
requirements of the RCPB materials. Reference 1 requires an
adequate margin to brittle failure during normal operation,
anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of
Mechanical Engineers (ASME) Code, Section III, Appendix G
(Ref. 2).
The neutron embrittlement effect on the material toughness
is reflected by increasing the nil ductility reference
temperature (RTNDT) as exposure to neutron fluence increases.
(continued)
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RCS P/T Limits
B 3.4.3

BASES
BACKGROUND
(continued)

The actual shift in the RTNDT of the vessel material is
established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance
with ASTM E 185 (Ref. 3) and Appendix H of 10 CFR 50
(Ref. 4). The operating P/T limit curves are adjusted, as
necessary, based on the evaluation findings and the
recommendations of Regulatory Guide 1.99 (Ref. 5).
The P/T limit curves are calculated using the most limiting
value of RTNDT corresponding to the limiting beltline region
material for the reactor vessel.
The heatup curve represents a different set of restrictions
than the cooldown curve because the directions of the
thermal gradients through the vessel wall are reversed. The
thermal gradient reversal alters the location of the tensile
stress between the outer and inner walls.
The consequence of violating the LCO limits is that the RCS
has been operated under conditions that can result in
brittle failure of the RCPB, possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code, Section XI, Appendix E
(Ref. 6), provides a recommended methodology for evaluating
an operating event that causes an excursion outside the
limits.

APPLICABLE

SAFETY ANALYSES

The P/T limits are not derived from Design Basis Accident
(DBA) analyses. They are prescribed during normal operation
to avoid encountering pressure, temperature, and temperature
rate of change conditions that might cause undetected flaws
to propagate and cause nonductile failure of the RCPB, an
unanalyzed condition. Although the P/T limits are not
derived from any DBA, the P/T limits are acceptance limits
since they preclude operation in an unanalyzed condition.
RCS P/T limits satisfy Criterion 2 of 10 CFR

50.36(c) (2) (ii).
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RCS P/T Limits
B 3.4.3
BASES
LCO

The two elements of this LCO are:
a. The limit curves for heatup,
and

cooldown, and ISLH testing;

b. Limits on the rate of change of temperature.
The LCO limits apply to all components of the RCS, except the
pressurizer. These limits define allowable operating regions
and permit a large number of operating cycles while
providing a wide margin to nonductile failure.
The limits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as
inputs for calculating the heatup, cooldown, and ISLH
testing P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves.
The reactor vessel beltline is the most limiting region of
the reactor vessel for the determination of P/T limit
curves. The P/T curves include a correction for the
difference between the pressure at the point of measurement
(hot leg or pressurizer) and the reactor vessel beltline.
The P/T limits do not include instrument uncertainties since
these uncertainties are insignificant when compared to the
margin included in the Reference 1 methods.
Violating the LCO limits places the reactor vessel outside
of the bounds of the stress analyses and can increase
stresses in other RCPB components. The consequences depend
on several factors, as follow:
a. The severity of the departure from the allowable
operating P/T regime or the severity of the rate of change
of temperature;
b. The length of time the limits were violated (longer
violations allow the temperature gradient in the thick
vessel walls to become more pronounced); and
c. The existences, sizes, and orientations of flaws in the
vessel material.
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RCS P/T Limits
B 3.4.3
BASES
APPLICABILITY

The RCS P/T limits LCO provides a definition of acceptable
operation for prevention of nonductile failure in accordance
with 10 CFR 50, Appendix G (Ref. 1). Although the P/T limits
were developed to provide guidance for operation during
heatup or cooldown (MODES 3, 4, and 5) or ISLH testing,
their Applicability is at all times in keeping with the
concern for nonductile failure. The limits do not apply to
the pressurizer.
During MODES 1 and 2, other Technical Specifications provide
limits for operation that can be more restrictive than or can
supplement these P/T limits. LCO 3.4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits"; LCO 3.4.2, "RCS Minimum Temperature for
Criticality"; and Safety Limit 2.1, "Safety Limits," also
provide operational restrictions for pressure and
temperature and maximum pressure. Furthermore, MODES 1 and 2
are above the temperature range of concern for nonductile
failure, and stress analyses have been performed for normal
maneuvering profiles, such as power ascension or descent.

ACTIONS

A.1 and A.2
Operation outside the P/T limits during MODE 1, 2, 3, or 4
must be corrected so that the RCPB is returned to a condition
that has been verified by stress analyses.
The 30 minute Completion Time reflects the urgency of
restoring the parameters to within the analyzed range. Most
violations will not be severe, and the activity can be
accomplished in this time in a controlled manner.
Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify the RCPB integrity remains acceptable
and must be completed before continuing operation. Several
methods may be used, including comparison with pre-analyzed
transients in the stress analyses, new analyses, or
inspection of the components.
ASME Code, Section XI, Appendix E (Ref. 6), may be used to
support the evaluation. However, its use is restricted to
evaluation of the vessel beltline.
(continued)
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B 3.4.3
BASES
ACTIONS

A.1 and A.2

(continued)

The 72 hour Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible
within this time, but more severe violations may require
special, event specific stress analyses or inspections. A
favorable evaluation must be completed before continuing to
operate.
Condition A is modified by a Note requiring Required
Action A.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action A.1
is insufficient because higher than analyzed stresses may
have occurred and may have affected the RCPB integrity.
B.1 and B.2
If a Required Action and associated Completion Time of
Condition A are not met, the unit must be placed in a lower
MODE because either the RCS remained in an unacceptable P/T
region for an extended period of increased stress or a
sufficiently severe event caused entry into an unacceptable
region. Either possibility indicates a need for more careful
examination of the event, best accomplished with the RCS at
reduced pressure and temperature. In reduced pressure and
temperature conditions, the possibility of propagation with
undetected flaws is decreased.
If the required restoration activity cannot be accomplished
within 30 minutes, Required Action B.1 and Required
Action B.2 must be implemented to reduce pressure and
temperature.
If the required evaluation for continued operation cannot be
accomplished within 72 hours or the results are
indeterminate or unfavorable, action must proceed to reduce
pressure and temperature as specified in Required Action B.1
and Required Action B.2. A favorable evaluation must be
completed and documented before returning to operating
pressure and temperature conditions.
Pressure and temperature are reduced by bringing the unit to
MODE 3 within 6 hours and to MODE 5 with RCS pressure
< 500 psig within 36 hours.
(continued)
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BASES
ACTIONS

B.1 and B.2

(continued)

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems.
C.1 and C.2
Actions must be initiated immediately to correct operation
outside of the P/T limits at times other than when in MODE 1,
2, 3, or 4, so that the RCPB is returned to a condition that
has been verified by stress analysis.
The immediate Completion Time reflects the urgency of
initiating action to restore the parameters to within the
analyzed range. Most violations will not be severe, and the
activity can be accomplished in this time in a controlled
manner.
Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify that the RCPB integrity remains
acceptable and must be completed prior to entry into MODE 4.
Several methods may be used, including comparison with
pre-analyzed transients in the stress analyses, or
inspection of the components.
ASME Code, Section XI, Appendix E (Ref. 6), may be used to
support the evaluation. However, its use is restricted to
evaluation of the vessel beltline.
Condition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action C.1
is insufficient because higher than analyzed stresses may
have occurred and may have affected the RCPB integrity.
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B 3.4.3
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.4.3.1

Verification that operation is within limits is required
every 30 minutes when RCS pressure and temperature
conditions are undergoing planned changes. This Frequency is
considered reasonable in view of the control room indication
available to monitor RCS status. Also, since temperature
rate of change limits are specified in hourly increments,
30 minutes permits assessment and correction for minor
deviations within a reasonable time.
Surveillance for heatup, cooldown, or ISLH testing may be
discontinued when the definition given in the relevant unit
procedure for ending the activity is satisfied.
This SR is modified by a Note that only requires this SR to
be performed during system heatup, cooldown, and ISLH
testing. No SR is given for criticality operations because
LCO 3.4.2 contains a more restrictive requirement.
REFERENCES

1. 10 CFR 50, Appendix G.
2. ASME,

Boiler and Pressure Vessel Code, Section III,

Appendix G.
3.

ASTM E 185.

4.

10 CFR 50, Appendix H.

5.

Regulatory Guide 1.99, Revision 2, May 1988.

6. ASME, Boiler and Pressure Vessel Code, Section XI,
Appendix E.
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B 3.4.4

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODES 1 and 2

BASES
BACKGROUND

The primary function of the RCS is removal of the heat
generated in the fuel due to the fission process, and
transfer of this heat, via the steam generators (SGs), to the
secondary plant.
The secondary functions of the RCS include:
a. Moderating the neutron energy level to the thermal state,
to increase the probability of fission;
b. Improving the neutron economy by acting as a reflector;
c. Carrying the soluble neutron poison, boric acid;
d. Providing a second barrier against fission product
release to the environment; and
e. Removing the heat generated in the fuel due to fission
product decay following a unit shutdown.
The reactor coolant is circulated through three loops
connected in parallel to the reactor vessel, each containing
an SG, a reactor coolant pump (RCP), and appropriate flow and
temperature instrumentation for both control and protection.
The reactor vessel contains the clad fuel. The SGs provide
the heat sink to the isolated secondary coolant. The RCPs
circulate the coolant through the reactor vessel and SGs at a
sufficient rate to ensure proper heat transfer and prevent
fuel damage. This forced circulation of the reactor coolant
ensures mixing of the coolant for proper boration and
chemistry control.

APPLICABLE
SAFETY ANALYSES

Safety analyses contain various assumptions for the design
bases accident initial conditions including RCS pressure,
RCS temperature, reactor power level, core parameters, and
safety system setpoints. The important aspect for this LCO
is the reactor coolant forced flow rate, which is
represented by the number of RCS loops in service.
(continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

Both transient and steady state analyses have been performed
to establish the effect of flow on the departure from
nucleate boiling (DNB). The transient and accident analyses
for the unit have been performed assuming three RCS loops are
in operation. The majority of the unit safety analyses are
based on initial conditions at high core power or zero power.
The accident analyses that are most important to RCP
operation are the complete loss of forced reactor flow,
single reactor coolant pump locked rotor, partial loss of
forced reactor flow, and rod withdrawal events (Ref. 1).
The DNB analyses assume normal three loop operation.
Uncertainties in key unit operating parameters, nuclear and
thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95
percent probability that DNB will not occur for the limiting
power rod. Key unit parameter uncertainties are used to
determine the unit departure from nucleate boiling ratio
(DNBR) uncertainty. This DNBR uncertainty, combined with the
DNBR limit, establishes a design DNBR value which must be met
in unit safety analyses and is used to determine the pressure
and temperature Safety Limit (SL). Since the parameter
uncertainties are considered in determining the design DNBR
value, the unit safety analyses are performed using values
of input parameters without uncertainties. Therefore,
nominal operating values for reactor coolant flow are used
in the accident analyses.
The unit is designed to operate with all RCS loops in
operation to maintain DNBR above the limit during all normal
operations and anticipated transients. By ensuring heat
transfer in the nucleate boiling region, adequate heat
transfer is provided between the fuel cladding and the
reactor coolant.
RCS Loops-MODES 1 and 2 satisfy Criterion 2 of 10 CFR
50.36(c) (2) (ii).

LCO

The purpose of this LCO is to require an adequate forced flow
rate for core heat removal. Flow is represented by the number
of RCPs in operation for removal of heat by the SGs. To meet
safety analysis acceptance criteria for DNBR, three pumps
are required at rated power.
An OPERABLE RCS loop consists of an OPERABLE RCP in operation
providing forced flow for heat transport and an OPERABLE SG
in accordance with the Steam Generator Surveillance Program.
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RCS Loops-MODES 1 and 2
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BASES
APPLICABILITY

In MODES 1 and 2, the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation in
these MODES to prevent DNB and core damage.
The decay heat production rate is much lower than the full
power heat rate. As such, the forced circulation flow and
heat sink requirements are reduced for lower, noncritical
MODES as indicated by the LCOs for MODES 3, 4, and 5.
Operation in other MODES is covered by:
"RCS Loops-MODE 3";
"RCS Loops-MODE 4";
"RCS Loops-MODE 5, Loops Filled";
"RCS Loops-MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
Heat Removal (RHR) and Coolant
"Residual
LCO 3.9.6,
Circulation-Low Water Level" (MODE 6).
LCO
LCO
LCO
LCO
LCO

ACTIONS

3.4.5,
3.4.6,
3.4.7,
3.4.8,
3.9.5,

A.1
If the requirements of the LCO are not met, the Required
Action is to reduce power and bring the unit to MODE 3. This
lowers power level and thus reduces the core heat removal
needs and minimizes the possibility of violating DNBR
limits.
The Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
safety systems.

SURVEILLANCE
REQUIREMENTS

SR

3.4.4.1

This SR requires verification every 12 hours that each RCS
loop is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal while maintaining
the margin to the DNBR limit. The Frequency of 12 hours is
sufficient considering other indications and alarms
available to the operator in the control room to monitor RCS
loop performance.
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REFERENCES

1. UFSAR, Chapter 15.
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B 3.4
B 3.4.5

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 3

BASES
BACKGROUND

In MODE 3, the primary function of the reactor coolant is
removal of decay heat and transfer of this heat, via the
steam generator (SG), to the secondary plant fluid. The
secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.
The reactor coolant is circulated through three RCS loops,
connected in parallel to the reactor vessel, each containing
an SG, a reactor coolant pump (RCP), and appropriate flow,
pressure, level, and temperature instrumentation for
control, protection, and indication. The reactor vessel
contains the clad fuel. The SGs provide the heat sink. The
RCPs circulate the water through the reactor vessel and SGs
at a sufficient rate to ensure proper heat transfer and
prevent fuel damage.
In MODE 3, RCPs are used to provide forced circulation for
heat removal during heatup and cooldown. The MODE 3 decay
heat removal requirements are low enough that a single RCS
loop with one RCP running is sufficient to remove core decay
heat. However, two RCS loops are required to be OPERABLE to
ensure redundant capability for decay heat removal.

APPLICABLE
SAFETY ANALYSES

Whenever the reactor trip breakers (RTBs) are in the closed
position and the control rod drive mechanisms (CRDMs) are
energized, an inadvertent rod withdrawal from subcritical,
resulting in a power excursion, is possible. Such a
transient could be caused by a malfunction of the rod control
system.
Therefore, in MODE 3 with RTBs in the closed position and Rod
Control System capable of rod withdrawal, accidental control
rod withdrawal from subcritical is postulated and requires
at least one RCS loop to be OPERABLE and in operation to
ensure that the accident analyses limits are met.
Failure to provide decay heat removal may result in
challenges to a fission product barrier. The RCS loops are
part of the primary success path that functions or actuates
(continued)
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

to prevent or mitigate a Design Basis Accident or transient
that either assumes the failure of, or presents a challenge
to, the integrity of a fission product barrier.
RCS Loops-MODE 3 satisfy Criterion 3 of 10 CFR
50. 36 (c) (2) (ii).

LCO

The purpose of this LCO is to require that at least two RCS
loops be OPERABLE and one of those loops be in operation. One
RCS loop in operation is necessary to ensure removal of decay
heat from the core and homogenous boron concentration
throughout the RCS. An additional RCS loop is required to be
OPERABLE to ensure redundant capability for decay heat
removal.
The Note permits all RCPs to not be in operation for • 1 hour
per 8 hour period. The purpose of the Note is to permit pump
swap operations and tests that are designed to validate
various accident analyses values. One of these tests is
validation of the pump coastdown curve used as input to a
number of accident analyses including a loss of flow
accident. This test is generally performed in MODE 3 during
the initial startup testing program, and as such should only
be performed once. If, however, changes are made to the RCS
that would cause a change to the flow characteristics of the
RCS, the input values of the coastdown curve may be
revalidated by conducting the test again. Another test that
may be performed during the startup testing program is the
validation of rod drop times during cold conditions, both
with and without flow.
The no flow test may be performed in MODE 3, 4, or 5 and
requires that the pumps be stopped for a short period of
time. The Note permits the stopping of the pumps in order to
perform this test and validate the assumed analysis values.
As with the validation of the pump coastdown curve, this test
should be performed only once unless the flow
characteristics of the RCS are changed. The 1 hour time
period specified is adequate to perform the pump swap or the
desired tests, and operating experience has shown that boron
stratification is not a problem during this short period
with no forced flow.
(continued)
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RCS Loops-MODE
B 3.4.53

BASES
LCO

(continued)

Utilization of the Note is permitted provided the following
conditions are met, along with any other conditions imposed
by initial startup test procedures:
a. No operations are permitted that would dilute the RCS
boron concentration with coolant at boron concentrations
less than required to ensure the SDM of LCO 3.1.1,
thereby maintaining the margin to criticality. Boron
reduction with coolant at boron concentrations less than
required to assure the SDM is maintained is prohibited
because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation;
and
b. Core outlet temperature is maintained at least 1O°F below
saturation temperature, so that no vapor bubble may form
and possibly cause a natural circulation flow
obstruction.
An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level
specified in SR 3.4.5.2. An RCP is OPERABLE if it is capable
of being powered and is able to provide forced flow if
required.

APPLICABILITY

In MODE 3, this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing.
Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.6,
3.4.7,
3.4.8,
3.9.5,

LCO 3.9.6,

North Anna Units 1 and 2

"RCS Loops-MODES 1 and 2";
"RCS Loops-MODE 4";

"RCS Loops-MODE 5, Loops Filled";
"RCS Loops-MODE 5, Loops Not Filled";

"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
"Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).
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RCS Loops-MODE 3
B 3.4.5
BASES
ACTIONS

A.1
If one required RCS loop is inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the
required RCS loop to OPERABLE status within the Completion
Time of 72 hours. This time allowance is a justified period
to be without the redundant, nonoperating loop because a
single loop in operation has a heat transfer capability
greater than that needed to remove the decay heat produced in
the reactor core and because of the low probability of a
failure in the remaining loop occurring during this period.
B.1
If restoration is not possible within 72 hours, the unit
must be brought to MODE 4. In MODE 4, the unit may be placed
on the Residual Heat Removal System. The additional
Completion Time of 12 hours is compatible with required
operations to achieve cooldown and depressurization from the
existing unit conditions in an orderly manner and without
challenging unit systems.
C.1,

C.2, and C.3

If two required RCS loops are inoperable or a required RCS
loop is not in operation, except as during conditions
permitted by the Note in the LCO section, place the Rod
Control System in a condition incapable of rod withdrawal
(e.g., all CRDMs must be de-energized by opening the RTBs or
de-energizing the MG sets). All operations involving
introduction of coolant into the RCS with boron
concentration less than required to meet the minimum SDM of
LCO 3.1.1, and action to restore one of the RCS loops to
OPERABLE status and operation must be initiated. Boron
dilution requires forced circulation for proper mixing, and
opening the RTBs or de-energizing the MG sets removes the
possibility of an inadvertent rod withdrawal. Suspending the
introduction of coolant into the RCS of coolant with boron
concentration less than required to meet the minimum SDM of
LCO 3.1.1 is required to assure continued safe operation.
With coolant added without forced circulation, unmixed
coolant could be introduced to the core, however coolant
added with boron concentration meeting the minimum SDM
maintains acceptable margin to subcritical operations. The
immediate Completion Time reflects the importance of
maintaining operation for heat removal. The action to
restore must be continued until one loop is restored to
OPERABLE status and operation.
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RCS Loops-MODE 3
B 3.4.5
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.4.5.1

This SR requires verification every 12 hours that the
required loops are in operation. Verification includes flow
rate, temperature, and pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RCS loop performance.
SR

3.4.5.2

SR 3.4.5.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary side
narrow range water level is Ž 17% for required RCS loops. If
the SG secondary side narrow range water level is < 17%, the
tubes may become uncovered and the associated loop may not be
capable of providing the heat sink for removal of the decay
heat. The 12 hour Frequency is considered adequate in view
of other indications available in the control room to alert
the operator to a loss of SG level.
SR

3.4.5.3

Verification that the required RCP is OPERABLE ensures that
safety analyses limits are met. The requirement also ensures
that an additional RCP can be placed in operation, if needed,
to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power availability to the required
RCP.
This SR is modified by a Note that states the SR is not
required to be performed until 24 hours after a required
pump is not in operation.
REFERENCES

None.
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RCS Loops-MODE 4
B 3.4.6

B 3.4
B 3.4.6

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 4

BASES
BACKGROUND

In MODE 4, the primary function of the reactor coolant is the
removal of decay heat and the transfer of this heat to either
the steam generator (SG) secondary side coolant or the
component cooling water via the residual heat removal (RHR)
heat exchangers. The secondary function of the reactor
coolant is to act as a carrier for soluble neutron poison,
boric acid.
The reactor coolant is circulated through three RCS loops
connected in parallel to the reactor vessel, each loop
containing an SG, a reactor coolant pump (RCP), and
appropriate flow, pressure, level, and temperature
instrumentation for control, protection, and indication. The
RCPs circulate the coolant through the reactor vessel and
SGs at a sufficient rate to ensure proper heat transfer and
to prevent boric acid stratification.
In MODE 4, either RCPs or RHR loops can be used to provide
forced circulation. The intent of this LCO is to provide
forced flow from at least one RCP or one RHR loop for decay
heat removal and transport. The flow provided by one RCP loop
or RHR loop is adequate for decay heat removal. The other
intent of this LCO is to require that two paths be OPERABLE
to provide redundancy for decay heat removal.

APPLICABLE
SAFETY ANALYSES

In MODE 4, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RCS and RHR loops
provide this circulation.
RCS Loops-MODE 4 satisfy Criterion 4 of 10 CFR
50.36(c) (2) (ii).

LCO

The purpose of
be OPERABLE in
operation. The
be OPERABLE to
RHR loops. Any

North Anna Units 1 and 2

this LCO is to require that at least two loops
MODE 4 and that one of these loops be in
LCO allows the two loops that are required to
consist of any combination of RCS loops and
one loop in operation provides enough flow to
(continued)
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BASES
LCO
(continued)

remove the decay heat from the core with forced circulation.
An additional loop is required to be OPERABLE to provide
redundancy for heat removal.
Note 1 permits all RCPs or RHR pumps to not be in operation
for • 1 hour per 8 hour period. The purpose of the Note is to
permit pump swap operations and tests that are designed to
validate various accident analyses values. One of the tests
which may be performed during the startup testing program is
the validation of rod drop times during cold conditions,
both with and without flow. The no flow test may be performed
in MODE 3, 4, or 5 and requires that the pumps be stopped for
a short period of time. The Note permits the stopping of the
pumps in order to perform this test and validate the assumed
analysis values. If changes are made to the RCS that would
cause a change to the flow characteristics of the RCS, the
input values may be revalidated by conducting the test
again. The I hour time period is adequate to perform the pump
swap or test, and operating experience has shown that boron
stratification is not a problem during this short period
with no forced flow.
Utilization of Note 1 is permitted provided the following
conditions are met along with any other conditions imposed
by initial startup test procedures:
a.

No operations are permitted that would dilute the RCS
boron concentration with coolant at boron concentrations
less than required to meet the SDM of LCO 3.1.1,
therefore maintaining the margin to criticality. Boron
reduction with coolant at boron concentrations less than
required to assure the SDM is maintained is prohibited
because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation;
and

b. Core outlet temperature is maintained at least 1O°F below
saturation temperature, so that no vapor bubble may form
and possibly cause a natural circulation flow
obstruction.
Note 2 requires that the secondary side water temperature of
each SG be • 50'F above each of the RCS cold leg temperatures
before the start of an RCP with any RCS cold leg temperature
(continued)
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(continued)

• 235 0 F (Unit 1), 27 0 °F (Unit 2). This restraint is to
prevent a low temperature overpressure event due to a
thermal transient when an RCP is started.
An OPERABLE RCS loop is comprised of an OPERABLE RCP and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level
specified in SR 3.4.6.2.
Similarly for the RHR System, an OPERABLE RHR loop is
comprised of an OPERABLE RHR pump capable of providing
forced flow to an OPERABLE RHR heat exchanger. RCPs and RHR
pumps are OPERABLE if they are capable of being powered and
are able to provide forced flow if required.

APPLICABILITY

In MODE 4, this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. One loop of either RCS or RHR
provides sufficient circulation for these purposes. However,
two loops consisting of any combination of RCS and RHR loops
are required to be OPERABLE to provide redundancy for heat
removal.
Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.7,
3.4.8,
3.9.5,

LCO 3.9.6,

ACTIONS

"RCS Loops-MODES 1 and 2";
"RCS Loops-MODE 3";

"RCS Loops-MODE 5, Loops Filled";
"RCS Loops-MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
"Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

A.1

If one required loop is inoperable, redundancy for heat
removal is lost. Action must be initiated to restore a second
RCS or RHR loop to OPERABLE status. The immediate Completion
Time reflects the importance of maintaining the availability
of two paths for heat removal.
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(continued)

A.2
If restoration is not accomplished and an RHR loop is
OPERABLE, the unit must be brought to MODE 5 within
24 hours. Bringing the unit to MODE 5 is a conservative
action with regard to decay heat removal. With only one RHR
loop OPERABLE, redundancy for decay heat removal is lost
and, in the event of a loss of the remaining RHR loop, it
would be safer to initiate that loss from MODE 5 rather than
MODE 4. The Completion Time of 24 hours is a reasonable
time, based on operating experience, to reach MODE 5 from
MODE 4 in an orderly manner and without challenging unit
systems.
This Required Action is modified by a Note which indicates
that the unit must be placed in MODE 5 only if an RHR loop is
OPERABLE. With no RHR loop OPERABLE, the unit is in a
condition with only limited cooldown capabilities.
Therefore, the actions are to be concentrated on the
restoration of an RHR loop, rather than a cooldown of
extended duration.
B.1 and B.2
If no RCS or RHR loops are OPERABLE or a required loop is not
in operation (no loop is required to be in operation provided
the conditions of Note 1 in the LCO section are met), all
operations involving introduction of coolant into the RCS
with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1 must be suspended and action to
restore one RCS or RHR loop to OPERABLE status and operation
must be initiated. The required margin to criticality must
not be reduced in this type of operation. Suspending the
introduction of coolant into the RCS of coolant with boron
concentration less than required to meet the minimum SDM of
LCO 3.1.1 is required to assure continued safe operation.
With coolant added without forced circulation, unmixed
coolant could be introduced to the core, however coolant
added with boron concentration meeting the minimum SDM
maintains acceptable margin to subcritical operations. The
immediate Completion Times reflect the importance of
maintaining operation for decay heat removal. The action to
restore must be continued until one loop is restored to
OPERABLE status and operation.
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SR

3.4.6.1

This SR requires verification every 12 hours that the
required RCS or RHR loop is in operation. Verification
includes flow rate, temperature, or pump status monitoring,
which help ensure that forced flow is providing heat
removal. The Frequency of 12 hours is sufficient considering
other indications and alarms available to the operator in
the control room to monitor RCS and RHR loop performance.
SR

3.4.6.2

SR 3.4.6.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary side
narrow range water level is Ž 17%. If the SG secondary side
narrow range water level is < 17%, the tubes may become
uncovered and the associated loop may not be capable of
providing the heat sink necessary for removal of decay heat.
The 12 hour Frequency is considered adequate in view of
other indications available in the control room to alert the

operator to the loss of SG level.
SR

3.4.6.3

Verification that the required pump is OPERABLE ensures that
an additional RCS or RHR pump can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pump.
The Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.
This SR is modified by a Note that states the SR is not
required to be performed until 24 hours after a required
pump is not in operation.
REFERENCES

None.
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

B 3.4
B 3.4.7

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 5,

Loops Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant is the removal of decay heat and transfer
this heat either to the steam generator (SG) secondary side
coolant via natural circulation (Ref. 1) or the component
cooling water via the residual heat removal (RHR) heat
exchangers. While the principal means for decay heat removal
is via the RHR System, the SGs via natural circulation
(Ref. 1) are specified as a backup means for redundancy.
Even though the SGs cannot produce steam in this MODE, they
are capable of being a heat sink due to their large contained
volume of secondary water. As long as the SG secondary side
water is at a lower temperature than the reactor coolant,
heat transfer will occur. The rate of heat transfer is
directly proportional to the temperature difference. The
secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.
In MODE 5 with RCS loops filled, the reactor coolant is
circulated by means of two RHR loops connected to the RCS,
each loop containing an RHR heat exchanger, an RHR pump, and
appropriate flow and temperature instrumentation for
control, protection, and indication. One RHR pump circulates
the water through the RCS at a sufficient rate to prevent
boric acid stratification.
The number of loops in operation can vary to suit the
operational needs. The intent of this LCO is to provide
forced flow from at least one RHR loop for decay heat removal
and transport. The flow provided by one RHR loop is adequate
for decay heat removal. The other intent of this LCO is to
require that a second path be available to provide
redundancy for heat removal.
The LCO provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop that must be
OPERABLE and in operation. The second path can be another
OPERABLE RHR loop or maintaining a SG with secondary side
water level of at least 17% using narrow range
instrumentation to provide an alternate method for decay
heat removal via natural circulation (Ref. 1).
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BASES
APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RHR loops provide this
circulation.
RCS Loops-MODE 5 (Loops Filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require that at least one of
the RHR loops be OPERABLE and in operation with an additional
RHR loop OPERABLE or a SG with secondary side water level
Ž 17% using narrow range instrumentation and the associated
loop isolation valves open. One RHR loop provides sufficient
forced circulation to perform the safety functions of the
reactor coolant under these conditions. An additional RHR
loop is required to be OPERABLE to provide redundancy for
heat removal. However, if the standby RHR loop is not
OPERABLE, an acceptable alternate method is a SG with its
secondary side water level Ž 17% using narrow range
instrumentation. Should the operating RHR loop fail, the SG
could be used to remove the decay heat via natural
circulation.
Note 1 permits all RHR pumps to be not in operation : 1 hour
per 8 hour period. The purpose of the Note is to permit pump
swap operations and tests designed to validate various
accident analyses values. One of the tests performed during
the startup testing program is the validation of rod drop
times during cold conditions, both with and without flow.
The no flow test may be performed in MODE 3, 4, or 5 and
requires that the pumps be stopped for a short period of
time. The Note permits stopping of the pumps in order to
perform this test and validate the assumed analysis values.
If changes are made to the RCS that would cause a change to
the flow characteristics of the RCS, the input values must be
revalidated by conducting the test again. The 1 hour time
period is adequate to perform the pump swap or test, and
operating experience has shown that boron stratification is
not likely during this short period with no forced flow.
(continued)
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Utilization of Note 1 is permitted provided the following
conditions are met, along with any other conditions imposed
by initial startup test procedures:
a. No operations are permitted that would dilute the RCS
boron concentration with coolant at boron concentrations
less than required to meet the SDM of LCO 3.1.1,
therefore maintaining the margin to criticality. Boron
reduction with coolant at boron concentrations less than
required to assure the SDM is maintained is prohibited
because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation;
and
b.

Core outlet temperature is maintained at least IOF below
saturation temperature, so that no vapor bubble may form
and possibly cause a natural circulation flow
obstruction.

Note 2 allows one RHR loop to be inoperable for a period of
up to 2 hours, provided that the other RHR loop is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable loop during the only time
when such testing is safe and possible.
Note 3 requires that the secondary side water temperature of
each SG be • 50°F above each of the RCS cold leg temperatures
before the start of a reactor coolant pump (RCP) with an RCS
cold leg temperature • 235 0 F (Unit 1), 270'F (Unit 2). This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.
Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
operation. This Note provides for the transition to MODE 4
where an RCS loop is permitted to be in operation and
replaces the RCS circulation function provided by the RHR
loops with circulation provided by an RCP.
RHR pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG can
perform as a heat sink via natural circulation when it has an
adequate water level and is OPERABLE in accordance with the
Steam Generator Tube Surveillance.Program.
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In MODE 5 with the unisolated portion of the RCS loops
filled, this LCO requires forced circulation of the reactor
coolant to remove decay heat from the core and to provide
proper boron mixing. One loop of RHR provides sufficient
circulation for these purposes. However, one additional RHR
loop is required to be OPERABLE, or the secondary side water
level of at least one SG is required to be Ž 17% with the
associated loop isolation valves open.
Operation in other MODES is covered by:
"RCS Loops-MODES 1 and 2";
"RCS Loops-MODE 3";
"RCS Loops-MODE 4";
"RCS Loops-MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.8,
3.9.5,

If all RCS loops are isolated, an SG cannot be used for decay
heat removal and RCS water inventory is substantially
reduced. In this circumstance, LCO 3.4.8 applies.
ACTIONS

A.1, A.2, B.1, and B.2
If one RHR loop is OPERABLE and any required SG has secondary
side water level < 17%, redundancy for heat removal is lost.
Action must be initiated immediately to restore a second RHR
loop to OPERABLE status or to restore the required SG
secondary side water level. Either Required Action will
restore redundant heat removal paths. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.
C.1 and C.2
If no required RHR loop is in operation (no required RHR loop
is required to be in operation provided the conditions of
Note 1 and Note 4 are met), or if no required RHR loop is
OPERABLE, all operations involving introduction of coolant
into the RCS with boron concentration less than required to
meet the minimum SDM of LCO 3.1.1 must be suspended and
action to restore one RHR loop to OPERABLE status and
operation must be initiated. Suspending the introduction of
coolant into the RCS of coolant with boron concentration
(continued)
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C.1 and C.2 (continued)
less than required to meet the minimum SDM of LCO 3.1.1 is
required to assure continued safe operation. With coolant
added without forced circulation, unmixed coolant could be
introduced to the core, however coolant added with boron
concentration meeting the minimum SDM maintains acceptable
margin to subcritical operations. The immediate Completion
Times reflect the importance of maintaining operation for
heat removal.

SURVEILLANCE
REQUIREMENTS

SR

3.4.7.1

This SR requires verification every 12 hours that the
required loop is in operation. Verification includes flow
rate, temperature, or pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RHR loop performance.
SR

3.4.7.2

Verifying that at least one SG is OPERABLE by ensuring its
secondary side narrow range water level is Ž 17% ensures an
alternate decay heat removal method via natural circulation
in the event that the second RHR loop is not OPERABLE. If
both RHR loops are OPERABLE, this Surveillance is not
needed. The 12 hour Frequency is considered adequate in view
of other indications available in the control room to alert
the operator to the loss of SG level.
SR

3.4.7.3

Verification that the required RHR pump is OPERABLE ensures
that an additional pump can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required RHR
pump. If secondary side water level is Ž 17% in at least one
SG, this Surveillance is not needed. The Frequency of 7 days
is considered reasonable in view of other administrative
controls available and has been shown to be acceptable by
operating experience.
(continued)
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SR 3.4.7.3 (continued)
This SR is modified by a Note that states
the SR is not
a required
after
hours
24
until
required to be performed
operation.
in
not
pump is

REFERENCES

1. NRC Information Notice 95-35, Degraded Ability of Steam
Generators to Remove Decay Heat by Natural Circulation.
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REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 5, Loops Not Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops not filled, the primary function
of the reactor coolant is the removal of decay heat generated
in the fuel, and the transfer of this heat to the component
cooling water via the residual heat removal (RHR) heat
exchangers. The steam generators (SGs) are not available as
a heat sink when the loops are not filled. The secondary
function of the reactor coolant is to act as a carrier for
the soluble neutron poison, boric acid.
In MODE 5 with loops not filled, only RHR pumps can be used
for coolant circulation. The number of pumps in operation
can vary to suit the operational needs. The intent of this
LCO is to provide forced flow from at least one RHR pump for
decay heat removal and transport and to require that two
paths be available to provide redundancy for heat removal.

APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RHR loops provide this
circulation. The flow provided by one RHR loop is adequate
for heat removal and for boron mixing.
RCS loops in MODE 5 (loops not filled) satisfy Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require that at least two RHR
loops be OPERABLE and one of these loops be in operation. An
OPERABLE loop is one that has the capability of transferring
heat from the reactor coolant at a controlled rate. Heat
cannot be removed via the RHR System unless forced flow is
used. A minimum of one running RHR pump meets the LCO
requirement for one loop in operation. An additional RHR
loop is required to be OPERABLE to provide redundancy for
heat removal.
Note 1 permits all RHR pumps to not be in operation for
• 15 minutes when switching from one loop to another. The
circumstances for stopping both RHR pumps are to be limited
to situations when the outage time is short and core outlet
(continued)
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temperature is maintained > 1O°F below saturation
temperature. The Note prohibits boron dilution with coolant
at boron concentrations less than required to assure the SDM
of LCO 3.1.1 is maintained or draining operations when RHR
forced flow is stopped.
Note 2 allows one RHR loop to be inoperable for a period of
• 2 hours, provided that the other loop is OPERABLE and in
operation. This permits periodic surveillance tests to be
performed on the inoperable loop during the only time when
these tests are safe and possible.
An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat
exchanger. RHR pumps are OPERABLE if they are capable of
being powered and are able to provide flow if required.

APPLICABILITY

In MODE 5 with the unisolated portion of the loops not
filled, this LCO requires core heat removal and coolant
circulation by the RHR System.
Operation in other MODES is covered by:
LCO 3.4.4, "RCS Loops-MODES 1 and 2";

LCO
LCO
LCO
LCO

3.4.5,
3.4.6,
3.4.7,
3.9.5,

"RCS Loops-MODE 3";
"RCS Loops-MODE 4";

"RCS Loops-MODE 5, Loops Filled";

"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

If all RCS loops are isolated, the RCS water inventory is
substantially reduced. In this circumstance, LCO 3.4.8
applies whether or not the isolated loops are filled.
ACTIONS

A.1

If one required RHR loop is inoperable, redundancy for RHR is
lost. Action must be initiated to restore a second loop to
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for
heat removal.

North Anna Units 1 and 2

R 3.4.8-2

Rev 0 (Draft 2),

10/09/00

RCS Loops-MODE 5, Loops Not Filled
B 3.4.8

BASES
ACTIONS

(conti nued)

"SURVEILLANCE
REQUIREMENTS

B.1 and B.2
If no required loop is OPERABLE or the
required loop is not
in operation
be
to
in operation, (no loop is required
all operations
met),
are
1
provided the conditions of Note
with boron
RCS
the
into
involving introduction of coolant
SDM of
minimum
the
meet
to
required
concentration less than
initiated
be
must
action
and
LCO 3.1.1 must be suspended
immediately to restore an RHR loop to OPERABLE status and
operation. The required margin to criticality must not be
reduced in this type of operation. Suspending the
introduction of coolant into the RCS of coolant with boron
concentration less than required to meet the minimum SDM of
LCO 3.1.1 is required to assure continued safe operation.
With coolant added without forced circulation, unmixed
coolant could be introduced to the core, however coolant
added with boron concentration meeting the minimum SDM
maintains acceptable margin to subcritical operations. The
immediate Completion Time reflects the importance of
maintaining operation for heat removal. The action to
restore must continue until one loop is restored to OPERABLE
status and operation.
SR 3.4.8.1
This SR requires verification every 12 hours that the
required loop is in operation. Verification includes flow
rate, temperature, or pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RHR loop performance.
SR 3.4.8.2
Verification that the required pump is OPERABLE ensures that
an additional pump can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying proper breaker
alignment and power available to the required pump. The
Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.
(continued)
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SR 3.4.8.2 (continued)

REFERENCES

None.

This SR is modified by a Note that states the SR is not
required to be performed until 24 hours after a required
pump is not in operation.
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Pressurizer

BASES
BACKGROUND

The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.
The pressure control components addressed by this LCO
include the pressurizer water level, the required heaters,
and their controls and emergency power supplies. Pressurizer
safety valves and pressurizer power operated relief valves
are addressed by LCO 3.4.10, "Pressurizer Safety Valves,"
and LCO 3.4.11, "Pressurizer Power Operated Relief Valves
(PORVs)," respectively.
The intent of the LCO is to ensure that a steam bubble exists
in the pressurizer prior to power operation to minimize the
"consequences of potential overpressure transients. The
presence of a steam bubble is consistent with analytical
assumptions. Relatively small amounts of noncondensible
gases can inhibit the condensation heat transfer between the
pressurizer spray and the steam, and diminish the spray
effectiveness for pressure control.
Electrical immersion heaters, located in the lower section
of the pressurizer vessel, keep the water in the pressurizer
at saturation temperature and maintain a constant operating
pressure. There are 5 groups of pressurizer heaters. Groups
1, 2, 4, and 5 are backup heaters. Group 3 consists of
proportional heaters. Groups 1 and 4 are powered from the
emergency busses and are governed by this Specification. A
minimum required available capacity of pressurizer heaters
ensures that the RCS pressure can be maintained. The
capability to maintain and control system pressure is
important for maintaining subcooled conditions in the RCS
and ensuring the capability to remove core decay heat by
either forced or natural circulation of reactor coolant.
Unless adequate heater capacity is available, the hot, high
pressure condition cannot be maintained indefinitely and
(continued)
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still provide the required subcooling margin in the primary
system. Inability to control the system pressure and
maintain subcooling under conditions of natural circulation
flow in the primary system could lead to a loss of single
phase natural circulation and decreased capability to remove
core decay heat.

APPLICABLE
SAFETY ANALYSES

In MODES 1, 2, and 3, the LCO requirement for a steam bubble
is reflected implicitly in the accident analyses. Safety
analyses performed for lower MODES are not limiting. All
analyses performed from a critical reactor condition assume
the existence of a steam bubble and saturated conditions in
the pressurizer. In making this assumption, the analyses
neglect the small fraction of noncondensible gases normally
present.
Safety analyses presented in the UFSAR (Ref. 1) do not take
credit for pressurizer heater operation unless their
operation would increase the severity of the event; however,
an implicit initial condition assumption of the safety
analyses is that the pressure control system is maintaining
RCS pressure in the normal operating range.
The maximum pressurizer water level limit, which ensures
that a steam bubble exists in the pressurizer, satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii). Although the heaters
are not specifically used in accident analysis, the need to
maintain subcooling in the long term during loss of offsite
power, as indicated in NUREG-0737 (Ref. 2), is the reason
for providing an LCO.

LCO

The LCO requirement for the pressurizer to be OPERABLE with a
water volume • 1240 cubic feet, which is equivalent to
• 93%, ensures that a steam bubble exists. Limiting the LCO
maximum operating water level preserves the steam space for
pressure control. The LCO has been established to ensure the
capability to establish and maintain pressure control for
steady state operation and to minimize the consequences of
potential overpressure transients. Requiring the presence of
a steam bubble is also consistent with analytical
assumptions.
The LCO requires two groups of OPERABLE pressurizer heaters,
each with a capacity Ž 125 kW, capable of being powered from
an emergency bus. The two heater groups are designated as
(continued)
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Group 1 and Group 4. The minimum heater capacity required is
sufficient to maintain the RCS near normal operating
pressure when accounting for heat losses through the
pressurizer insulation. By maintaining the pressure near the
operating conditions, a wide margin to subcooling can be
obtained in the loops. The exact design value of 125 kW is
derived from the use of seven heaters rated at 17.9 kW each.
The amount needed to maintain pressure is dependent on the
heat losses.

APPLICABILITY

The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature,
resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus, applicability has been
designated for MODES I and 2. The applicability is also
provided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbation,
such as reactor coolant pump startup.
In MODES 1, 2, and 3, there is need to maintain the
availability of pressurizer heaters, capable of being
powered from an emergency bus. In the event of a loss of
offsite power, the initial conditions of these MODES give
the greatest demand for maintaining the RCS in a hot
pressurized condition with loop subcooling for an extended
period. For MODE 4, 5, or 6, the need for pressurizer heaters
supplied from an emergency bus to maintain pressure control
is reduced because core heat is reduced, and has a
correspondingly lower effect on pressurizer level and RCS
pressure control. In addition, other mechanisms, such as the
Residual Heat Removal (RHR) System and the Power Operated
Relief Valves (PORVs) are available to control RCS
temperature and pressure should normal offsite power be
lost.

ACTIONS

A.1,

A.2, A.3 and A.4

Pressurizer water level control malfunctions or other unit
evolutions may result in a pressurizer water level above the
nominal upper limit, even with the unit at steady state
conditions. Normally the unit will trip in this event since
the upper limit of this LCO is the same as the Pressurizer
Water Level-High Trip.
(continued)
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A.1, A.2, A.3 and A.4 (continued)
If the pressurizer water level is not within the limit,
action must be taken to bring the unit to a MODE in which the
LCO does not apply. To achieve this status, within 6 hours
the unit must be brought to MODE 3, with all rods fully
inserted and incapable of withdrawal. Additionally, the unit
must be brought to MODE 4 within 12 hours. This takes the
unit out of the applicable MODES.
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.
B.1
If one required group of pressurizer heaters is inoperable,
restoration is required within 72 hours. The Completion Time
of 72 hours is reasonable considering the anticipation that
a demand caused by loss of offsite power would be unlikely in
this period. Pressure control may be maintained during this
time using the remaining heaters.
C.1 and C.2
If one group of pressurizer heaters are inoperable and
cannot be restored in the allowed Completion Time of
Required Action B.1, 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 to 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.

SURVEILLANCE
REQUIREMENTS

SR 3.4.9.1
This SR requires that during steady state operation,
pressurizer level is maintained below the nominal upper
limit to provide a minimum space for a steam bubble. The
Surveillance is performed by observing the indicated level.
The Frequency of 12 hours corresponds to verifying the
parameter each shift. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess
level for any deviation and verify that operation is within
(continued)
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SR 3.4.9.1 (continued)
the safety analyses assumption of ensuring that a steam
bubble exists in the pressurizer -. Alarms are also available
for early detection of abnormal level indications.
SR 3.4.9.2
The SR is satisfied when the power supplies are demonstrated
to be capable of producing the minimum power and the
associated pressurizer heaters are verified to be at their
required rating. This may be done by testing the power supply
output and by performing an electrical check on heater
element continuity and resistance. The Frequency of
18 months is considered adequate to detect heater
degradation and has been shown by operating experience to be
acceptable.

REFERENCES

1. UFSAR,
2.

Chapter 15.

NUREG-0737,
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B 3.4.10

Pressurizer Safety Valves

BASES
BACKGROUND

The pressurizer safety valves provide, in conjunction with
the Reactor Protection System, overpressure protection for
the RCS. The pressurizer safety valves are totally enclosed
pop type, spring loaded, self actuated valves with
backpressure compensation. The safety valves are designed to
prevent the system pressure from exceeding the system Safety
Limit (SL), 2735 psig, which is 110% of the design pressure.
Because the safety valves are totally enclosed and self
actuating, they are considered independent components. The
relief capacity for each valve, 380,000 lb/hr, is based on
postulated overpressure transient conditions resulting from
a complete loss of steam flow to the turbine, a locked
reactor coolant pump rotor, and reactivity insertion due to
control rod withdrawal. The complete loss of steam flow is
typically the limiting event. The limiting event results in
the maximum surge rate into the pressurizer, which specifies
the minimum relief capacity for the safety valves. The
discharge flow from the pressurizer safety valves is
directed to the pressurizer relief tank. This discharge flow
is indicated by an increase in temperature downstream of the
pressurizer safety valves, increase in the pressurizer
relief tank temperature or level, or by the acoustic
monitors located on the relief line.
Overpressure protection is required in MODES 1, 2, 3, 4,
and 5; however, in MODE 4, with one or more RCS cold leg
temperatures • 235 0 F (Unit 1), 270°F (Unit 2), and MODE 5 and
MODE 6 with the reactor vessel head on, overpressure
protection is provided by operating procedures and by
meeting the requirements of LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) System."
The safety valve pressure tolerance limit is expressed as an
average value. The as-found error, expressed as a positive
or negative percentage of each tested safety valve, is
summed and divided by the number of valves tested. This
average as-found value is compared to the acceptable range
of +2% to -3%. In addition, no single valve is allowed to be
setting is for the ambient
outside of ±3%. The lift
conditions associated with MODES 1, 2, and 3. This requires
(continued)

North Anna Units 1 and 2

R 3.4. 10-1

Rev 0 (Draft 2),

09/06/00

Pressurizer Safety Valves
B 3.4.10

BASES
BACKGROUND
(continued)

either that the valves be set hot or that a correlation
between hot and cold settings be established.
The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY of the safety valves ensures that the
RCS pressure will be limited to 110% of design pressure. The
consequences of exceeding the American Society of Mechanical
Engineers (ASME) pressure limit (Ref. 1) could include
damage to RCS components, increased leakage, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

APPLICABLE
SAFETY ANALYSES

All accident and safety analyses in the UFSAR (Ref. 2) that
require safety valve actuation assume operation of three
pressurizer safety valves to limit increases in RCS
pressure. The overpressure protection analysis (Ref. 3) is
also based on operation of three safety valves. Accidents
that could result in overpressurization if not properly
terminated include:
a. Uncontrolled rod withdrawal from full power;
b. Loss of reactor coolant flow;
c.

Loss of external electrical load;

d. Loss of normal feedwater;
e. Loss of all AC power to station auxiliaries;
f. Locked rotor; and
g. Uncontrolled rod withdrawal from subcritical.
Description of the analyses of the above transients are
contained in Reference 2. Safety valve actuation is required
in events a, c, f and g (above) to limit the pressure
increase. Compliance with this LCO is consistent with the
design bases and accident analyses assumptions.
Pressurizer safety valves satisfy Criterion 3 of 10 CFR
50.36(c) (2) (ii) .
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The three pressurizer safety valves are set to open at the
RCS design pressure (2485 psig), and within the ASME
specified tolerance, to avoid exceeding the maximum design
pressure SL, to maintain accident analyses assumptions, and
to comply with ASME requirements. The safety valve pressure
tolerance limit is expressed as an average value. The as
found error, expressed as a positive or negative percentage
of each tested safety valve, is summed and divided by the
number of valves tested. This average as-found value is
compared to the acceptable range of +2% to -3%. In addition,
no single valve is allowed to be outside of ±3%. The limit
protected by this Specification is the reactor coolant
pressure boundary (RCPB) SL of 110% of design pressure.
Inoperability of one or more valves could result in
exceeding the SL if a transient were to occur. The
consequences of exceeding the ASME pressure limit could
include damage to one or more RCS components, increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation.
In MODES 1, 2, and 3, and portions of MODE 4 above the LTOP
arming temperature, OPERABILITY of three valves is required
because the combined capacity is required to keep reactor
coolant pressure below 110% of its design value during
certain accidents. MODE 3 and portions of MODE 4 are
conservatively included, although the listed accidents may
not require the safety valves for protection.
The LCO is not applicable in MODE 4 when any RCS cold leg
temperatures are 5 235 0 F (Unit 1), 270°F (Unit 2) or in
MODE 5 because LTOP is provided. Overpressure protection is
not required in MODE 6 with reactor vessel head detensioned.
The Note allows entry into MODES 3 and 4 with the lift
settings outside the LCO limits. This permits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
near their design condition. This method of testing is not
currently used at North Anna, but it is an accepted method.
Only one valve at a time may be removed from service for
testing. The 54 hour exception is based on 18 hour outage
time for each of the three valves. The 18 hour period is
derived from industry experience that hot testing can be
performed in this timeframe.
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A.1
With one pressurizer safety valve inoperable, restoration
must take place within 15 minutes. The Completion Time of
15 minutes reflects the importance of maintaining the RCS
Overpressure Protection System. An inoperable safety valve
coincident with an RCS overpressure event could challenge
the integrity of the pressure boundary.
B.1 and B.2
If the Required Action of A.1 cannot be met within the
required Completion Time or if two or more pressurizer
safety valves are inoperable, the unit must be brought to a
MODE in which the requirement does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within
6 hours and to MODE 4 with any RCS cold leg temperatures
• 235 0 F (Unit 1), 270°F (Unit 2) within 24 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. With any RCS cold leg temperatures
at or below 2357F (Unit 1), 270°F (Unit 2), overpressure
protection is provided by the LTOP System. The change from
MODE 1, 2, or 3 to MODE 4 reduces the RCS energy (core power
and pressure), lowers the potential for large pressurizer
insurges, and thereby removes the need for overpressure
protection by three pressurizer safety valves.

SURVEILLANCE
REQUIREMENTS

SR

3.4.10.1

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code
(Ref. 4), which provides the activities and Frequencies
necessary to satisfy the SRs. No additional requirements are
specified.
The pressurizer safety valve setpoint given in the LCO is for
OPERABILITY; however, the valves are reset to ±1% during the
Surveillance to allow for drift.
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.11

Pressurizer Power Operated Relief Valves (PORVs)

BASES
BACKGROUND

The pressurizer is equipped with two types of devices for
pressure relief: pressurizer safety valves and PORVs. The
PORVs are air or nitrogen operated valves that are
controlled to open at a set pressure when the pressurizer
pressure increases and close when the pressurizer pressure
decreases. The PORVs may also be manually operated from the
control room.
Block valves, which are normally open, are located between
the pressurizer and the PORVs. The block valves are used to
isolate the PORVs in case of excessive leakage or a stuck
open PORV. Block valve closure is accomplished manually
using controls in the control room. A stuck open PORV is, in
effect, a small break loss of coolant accident (LOCA). As
such, block valve closure terminates the RCS
depressurization and coolant inventory loss.
The PORVs and their associated block valves may be used by
unit operators to depressurize the RCS to recover from
certain transients if normal pressurizer spray is not
available. Additionally, the series arrangement of the PORVs
and their block valves permit performance of surveillances
on the valves during power operation.
The PORVs may also be used for feed and bleed core cooling in
the case of multiple equipment failure events that are not
within the design basis, such as a total loss of feedwater.
The PORVs, their block valves, and their controls are
powered from the emergency buses that normally receive power
from offsite power sources, but are also capable of being
powered from emergency power sources in the event of a loss
of offsite power. The PORVs are air operated valves and
normally are provided motive force by the Instrument Air
System. A backup, nitrogen supply for the PORVs is also
available. Two PORVs and their associated block valves are
powered from two separate safety trains (Ref. 1).
The unit has two PORVs, each having a relief capacity of
210,000 lb/hr at 2335 psig. The functional design of the
PORVs is based on maintaining pressure below the Pressurizer
(continued)
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Pressure-High reactor trip setpoint following a step
reduction of 50% of full load with steam dump. In addition,
the PORVs minimize challenges to the pressurizer safety
valves and also may be used for low temperature overpressure
protection (LTOP). See LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) System."

APPLICABLE
SAFETY ANALYSES

Unit operators employ the PORVs to depressurize the RCS in
response to certain unit transients if normal pressurizer
spray is not available. For the Steam Generator Tube Rupture
(SGTR) event, the safety analysis assumes that manual
operator actions are required to mitigate the event. A loss
of offsite power is assumed to accompany the event, and thus,
normal pressurizer spray is unavailable to reduce RCS
pressure. The PORVs are assumed to be used for RCS
depressurization, which is one of the steps performed to
equalize the primary and secondary pressures in order to
terminate the primary to secondary break flow and the
radioactive releases from the affected steam generator.
The PORVs are also modeled in safety analyses for events that
result in increasing RCS pressure for which departure from
nucleate boiling ratio (DNBR) criteria are critical
(Ref. 2). By assuming PORV actuation, the primary pressure
remains below the high pressurizer pressure trip setpoint;
thus, the DNBR calculation is more conservative. As such,
this actuation is not required to mitigate these events, and
PORV automatic operation is, therefore, not an assumed
safety function.
Pressurizer PORVs satisfy Criterion 3 of 10 CFR
50.36(c) (2) (i i).

LCO

The LCO requires the PORVs and their associated block valves
to be OPERABLE for manual operation to mitigate the effects
associated with an SGTR.
By maintaining two PORVs and their associated block valves
OPERABLE, the single failure criterion is satisfied. An
OPERABLE block valve may be either open, or closed and
energized with the capability to be opened, since the
required safety function is accomplished by manual
operation. Although typically open to allow PORV operation,
the block valves may be OPERABLE when closed to isolate the
(continued)
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(continued)

flow path of an inoperable PORV that is capable of being
manually cycled (e.g., as in the case of excessive PORV
leakage). Similarly, isolation of an OPERABLE PORV does not
render that PORV or block valve inoperable provided the
relief function remains available with manual action.
An OPERABLE PORV is required to be capable of manually
opening and closing, and not experiencing excessive seat
leakage. Excessive seat leakage, although not associated
with a specific acceptance criteria, exists when conditions
dictate closure of the block valve to limit leakage to within
LCO 3.4.13, "RCS Operational Leakage."
Satisfying the LCO helps minimize challenges to fission
product barriers.

APPLICABILITY

In MODES 1, 2, and 3, the PORVs and their associated block
valves are required to be OPERABLE to limit the potential for
a small break LOCA through the flow path and for manual
operation to mitigate the effects associated with an SGTR.
The PORVs are also required to be OPERABLE in MODES 1, 2,
and 3 for manual actuation to mitigate an SGTR event.
Imbalances in the energy output of the core and heat removal
by the secondary system can cause the RCS pressure to
increase to the PORV opening setpoint. The most rapid
increases will occur at the higher operating power and
pressure conditions of MODES 1 and 2.
Pressure increases are less prominent in MODE 3 because the
core input energy is reduced, but the RCS pressure is high.
Therefore, the LCO is applicable in MODES 1, 2, and 3. The
LCO is not applicable in MODES 4, 5, and 6 with the reactor
vessel head in place when both pressure and core energy are
decreased and the pressure surges become much less
significant. LCO 3.4.12 addresses the PORV requirements in
these MODES.

ACTIONS

Note 1 has been added to clarify that all pressurizer PORVs
are treated as separate entities, each with separate
Completion Times (i.e., the Completion Time is on a
component basis). The exception for LCO 3.0.4, Note 2,
permits entry into MODES 1, 2, and 3 to perform cycling of
the PORVs or block valves to verify their OPERABLE status.
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A.1
The PORVs are provided normal motive force by the
Instrument
backup
the
If
supply.
nitrogen
Air system and have a backup
capable
still
are
PORVs
the
nitrogen supply is inoperable,
of being manually cycled provided the Instrument Air system
is available. The Instrument Air system is highly reliable
and the likelihood of its being unavailable during a demand
for PORV actuation is low enough to justify a 14 day
Completion Time for return of the backup nitrogen supply to
OPERABLE status.
B.1
PORVs may be inoperable and capable of being manually cycled
(e.g., excessive seat leakage). In this Condition, either
the PORVs must be restored or the flow path isolated within
I hour. The associated block valve is required to be closed,
but power must be maintained to the associated block valve,
since removal of power would render the block valve
inoperable. This permits operation of the unit until the
next refueling outage (MODE 6) so that maintenance can be
performed on the PORVs to eliminate the problem condition.
Quick access to the PORV for pressure control can be made
when power remains on the closed block valve. The Completion
Time of 1 hour is based on unit operating experience that has
shown that minor problems can be corrected or closure
accomplished in this time period.
C.1, C.2,

and C.3

If one PORV is inoperable and not capable of being manually
cycled, it must be either restored, or isolated by closing
the associated block valve and removing the power to the
associated block valve. The Completion Time of 1 hour is
reasonable, based on challenges to the PORVs during this
time period, and provides the operator adequate time to
correct the situation. If the inoperable valve cannot be
restored to being capable of being manually cycled
(permitting entry into Condition B), or OPERABLE status, it
must be isolated within the specified time. Because there is
one PORV that remains OPERABLE, an additional 72 hours is
provided to restore the inoperable PORV to OPERABLE status.
If the PORV cannot be restored within this additional time,
the unit must be brought to a MODE in which the LCO does not
apply, as required by Condition E.

North Anna Units 1 and 2

B 3.4. 11-4

Rev 0 (Draft 4),

11/01/00

Pressurizer PORVs
B 3.4.11

BASES
ACTIONS
(continued)

D.1 and D.2
If one block valve is inoperable, then it is necessary to
either restore the block valve to OPERABLE status within the
Completion Time of 1 hour or place the associated PORV in
manual control. The prime importance for the capability to
close the block valve is to isolate a stuck open PORV.
Therefore, if the block valve cannot be restored to OPERABLE
status within 1 hour, the Required Action is to place the
PORV in manual control to preclude its automatic opening for
an overpressure event and to avoid the potential for a stuck
open PORV at a time that the block valve is inoperable. The
Completion Time of 1 hour is reasonable, based on the small
potential for challenges to the system during this time
period, and provides the operator time to correct the
situation. Because at least one PORV remains OPERABLE, the
operator is permitted a Completion Time of 72 hours to
restore the inoperable block valve to OPERABLE status. The
time allowed to restore the block valve is based upon the
Completion Time for restoring an inoperable PORV in
Condition C, since the PORVs may not be capable of
mitigating an event if the inoperable block valve is not full
open. If the block valve is restored within the Completion
Time of 72 hours, the PORV may be returned to automatic
control. If it cannot be restored within this additional
time, the unit must be brought to a MODE in which the LCO
does not apply, as required by Condition E.
The Required Actions D.1 and D.2 are modified by a Note
stating that the Required Actions do not apply if the sole
reason for the block valve being declared inoperable is as a
result of power being removed to comply with another
Required Action. In this event, the Required Actions for
inoperable PORV(s) (which require the block valve power to
be removed once it is closed) are adequate to address the
condition. While it may be desirable to also place the
PORV(s) in manual control, this may not be possible for all
causes of Condition C entry with PORV(s) inoperable and not
capable of being manually cycled (e.g., as a result of failed
control power fuse(s) or control switch malfunction(s).)
E.1 and E.2
If the Required Action of Condition A, B, C, or D is not met,
then 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 4 within
(continued)
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E.1 and E.2 (continued)
12 hours. The allowed Completion Times
on operating experience, to reach the
conditions from full power conditions
and without challenging unit systems.
PORV OPERABILITY is required. See LCO

are reasonable, based
required unit
in an orderly manner
In MODE 4, automatic
3.4.12.

F.1 and F.2
If more than one PORV is inoperable and not capable of being
manually cycled, then 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 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. In
MODE 4, automatic PORV OPERABILITY is required. See
LCO 3.4.12.
G.1
If two block valves are inoperable, it is necessary to
restore at least one block valve within 2 hours. The
Completion Time is reasonable, based on the small potential
for challenges to the system during this time and provide the
operator time to correct the situation.
The Required Action G.1 is modified by a Note stating that
the Required Action does not apply if the sole reason for the
block valve being declared inoperable is as a result of power
being removed to comply with another Required Action. In
this event, the Required Action for inoperable PORV (which
requires the block valve power to be removed once it is
closed) is adequate to address the condition. While it may be
desirable to also place the PORV in manual control, this may
not be possible for all causes of Condition C entry with PORV
inoperable and not capable of being manually cycled (e.g.,
as a result of failed control power fuse(s) or control switch
malfunction(s)).
H.1 and H.2
If the Required Actions of Condition G are not met, then 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
(continued)
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H.1 and H.2 (continued)
least MODE 3 within 6 hours and to 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. In MODE 4, automatic PORV
OPERABILITY is required. See LCO 3.4.12.

SURVEILLANCE
REQUIREMENTS

SR

3.4.11.1

SR 3.4.11.1 requires verification that the pressure in the
PORV backup nitrogen system is sufficient to provide motive
force for the PORVs to cope with a steam generator tube
rupture coincident with loss of the containment Instrument
Air system. The Frequency of 7 days is based on operating
experience.
SR

3.4.11.2

Block valve cycling verifies that the valve(s) can be opened
and closed if needed. The basis for the Frequency of 92 days
is the ASME Code, Section XI (Ref. 3).
This SR is modified by two Notes. Note 1 modifies this SR by
stating that it is not required to be performed with the
block valve closed, in accordance with the Required Actions
of this LCO. Opening the block valve in this condition
increases the risk of an unisolable leak from the RCS since
the PORV is already inoperable.
Note 2 modifies this SR to allow entry into and operation in
MODE 3 prior to performing the SR. This allows the test to be
performed in MODE 3 under operating temperature and pressure
conditions, prior to entering MODE 1 or 2.
SR

3.4.11.3

SR 3.4.11.3 requires a complete cycle of each PORV.
Operating a PORV through one complete cycle ensures that the
PORV can be manually actuated for mitigation of an SGTR. This
testing is performed in MODES 3 or 4 to prevent possible RCS
pressure transients with the reactor critical. The Frequency
of 18 months is based on a typical refueling cycle and
industry accepted practice.
(continued)
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SR

3.4.11.3 (continued)

The Note modifies this SR to allow entry into and operation
in MODE 3 prior to performing the SR. This allows the test to
be performed in MODE 3 under operating temperature and
pressure conditions, prior to entering MODE 1 or 2.
SR

3.4.11.4

Operating the solenoid control valves and check valves on
the accumulators ensures the PORV control system actuates
properly when called upon. The Frequency of 18 months is
based on a typical refueling cycle and the Frequency of the
other Surveillances used to demonstrate PORV OPERABILITY.

REFERENCES
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2.
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Low Temperature Overpressure Protection (LTOP)

System

BASES
BACKGROUND

The LTOP System controls RCS pressure at low temperatures so
the integrity of the reactor coolant pressure boundary
(RCPB) is not compromised by violating the LTOP System
design basis pressure and temperature (P/T) limit curve
(i.e., 110% of the isothermal P/T limit curve determined to
satisfy the requirements of 10 CFR 50, Appendix G, Ref. 1).
The reactor vessel is the limiting RCPB component for
demonstrating such protection. This specification provides
the maximum allowable actuation logic setpoints for the
power operated relief valves (PORVs) and LCO 3.4.3, "RCS
Pressure and Temperature (P/T) Limits," provides the maximum
RCS pressure for the existing RCS cold leg temperature
during cooldown, shutdown, and heatup to meet the
Reference 1 requirements during the LTOP MODES.
The reactor vessel material is less tough at low
temperatures than at normal operating temperature. As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as
temperature is increased.
The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown; a
pressure fluctuation can occur more quickly than an operator
can react to relieve the condition. Exceeding the RCS P/T
limits by a significant amount could cause brittle cracking
of the reactor vessel. LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," requires administrative control
of RCS pressure and temperature during heatup and cooldown
to prevent exceeding the P/T limits.
This LCO provides RCS overpressure protection by limiting
coolant input capability and having adequate pressure relief
capacity. Limiting coolant input capability requires all but
one low head safety injection (LHSI) pump and one charging
pump incapable of injection into the RCS and isolating the
accumulators when accumulator pressure is greater than the
setting. The pressure relief capacity requires
PORV lift
either two redundant RCS PORVs or a depressurized RCS and an
(continued)
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RCS vent of sufficient size. One RCS PORV or the open RCS
vent is the overpressure protection device that acts to
terminate an increasing pressure event.
With limited coolant input capability, the ability to
provide core coolant addition is restricted. The LCO does
not require the makeup control system deactivated or the
safety injection (SI) actuation circuits blocked. Due to the
lower pressures in the LTOP MODES and the expected core decay
heat levels, the makeup system can provide adequate flow via
the makeup control valve. If conditions require the use of
more than one LHSI and charging pump for makeup in the event
of loss of inventory, then pumps can be made available
through manual actions.
The LTOP System for pressure relief consists of two PORVs
with reduced lift settings, or a depressurized RCS and an RCS
vent of sufficient size. Two RCS PORVs are required for
redundancy. One RCS PORV has adequate relieving capability
to keep from overpressurization for the required coolant
input capability.
PORV Requirements
As designed for the LTOP System, each PORV is signaled to
open if the RCS pressure exceeds a limit determined by the
LTOP actuation logic. The LTOP actuation logic monitors both
RCS temperature and RCS pressure and determines when a
condition is not acceptable. The wide range RCS temperature
indications are auctioneered to select the lowest
temperature signal.
The lowest temperature signal is passed to a comparator
circuit which determines the pressure limit for that
temperature. The pressure limit is then compared with the
indicated RCS pressure from a wide range pressure channel.
If the indicated pressure meets or exceeds the calculated
value, the PORVs are signaled to open.
The PORV setpoints are staggered so only one valve opens to
stop a low temperature overpressure transient. If the
opening of the first valve does not prevent a further
increase in pressure, a second valve will open at its higher
pressure setpoint to stop the transient. Having the
setpoints of both valves within the limits in the LCO ensures
that the LTOP System design basis P/T limit curve will not be
exceeded in any analyzed event.
(continued)
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PORV Requirements (continued)
When a PORV is opened in an increasing pressure transient,
the release of coolant will cause the pressure increase to
slow and reverse. As the PORV releases coolant, the RCS
pressure decreases until a reset pressure is reached and the
valve is signaled to close. The pressure continues to
decrease below the reset pressure as the valve closes.
RCS Vent Requirements
Once the RCS is depressurized, a vent exposed to the
containment atmosphere will maintain the RCS within the LTOP
design basis P/T limit curve in an RCS overpressure
transient, if the relieving requirements of the transient do
not exceed the capabilities of the vent. Thus, the vent path
must be capable of relieving the flow resulting from the
limiting LTOP mass or heat input transient, and maintaining
pressure below the LTOP System design basis P/T limit curve.
The required vent capacity may be provided by one or more
vent paths.
For an RCS vent to meet the flow capacity requirement, it
requires removing a pressurizer safety valve, blocking open
a PORV and its block valve, or similarly establishing a vent
by opening an RCS vent valve. The vent path(s) must be above
the level of reactor coolant, so as not to drain the RCS when
open.

APPLICABLE
SAFETY ANALYSES

Safety analyses (Ref. 3) demonstrate that the reactor vessel
is adequately protected against exceeding the LTOP System
design basis P/T limit curve (i.e., 110% of the isothermal
P/T limit curve determined to satisfy the requirements of
10 CFR 50, Appendix G, Ref. 1). In MODES 1, 2, and 3, and in
MODE 4 with RCS cold leg temperature exceeding 2357F
(Unit 1), 270°F (Unit 2), the pressurizer safety valves will
prevent RCS pressure from exceeding the Reference 1 limits.
At 235 0 F (Unit 1), 270°F (Unit 2) and below, overpressure
prevention falls to two OPERABLE RCS PORVs or to a
depressurized RCS and a sufficient sized RCS vent. Each of
these means has a limited overpressure relief capability.
The RCS cold leg temperature below which LTOP protection
must be provided increases as the reactor vessel material
toughness decreases due to neutron embrittlement. Each time
the P/T curves are revised, the LTOP System must be
(continued)
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re-evaluated to ensure its functional requirements can still
be met using the PORV method or the depressurized and vented
RCS condition.
The LCO contains the acceptance limits that define the LTOP
requirements. Any change to the RCS must be evaluated
against the Reference 3 analyses to determine the impact of
the change on the LTOP acceptance limits.
Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:
Mass Input Type Transients
a.

Inadvertent safety injection; or

b. Charging/letdown flow mismatch.
Heat Input Type Transients
a. Reactor coolant pump (RCP) startup with temperature
asymmetry between the RCS and steam generators.
The following are required during the LTOP MODES to ensure
that mass and heat input transients do not occur, which
either of the LTOP overpressure protection means cannot
handle:
a. Rendering all but one LHSI pump and one charging pump
incapable of injection;
b. Deactivating the accumulator discharge isolation valves
in their closed positions when accumulator pressure is
greater than the PORV lift setting; and
c. Disallowing start of an RCP if secondary temperature is
more than 50°F above primary temperature in any one loop.
LCO 3.4.6, "RCS Loops-MODE 4," and LCO 3.4.7, "RCS
Loops-MODE 5, Loops Filled," provide this protection.
The Reference 3 analyses demonstrate that either one PORV or
the depressurized RCS and RCS vent can maintain RCS pressure
below limits when only one LHSI pump and one charging pump
are actuated. Thus, the LCO allows only one LHSI pump and one
charging pump OPERABLE during the LTOP MODES. The
(continued)
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Heat Input Type Transients (continued)
Reference 3 analyses do not explicitly model actuation of
the LHSI pump, since the RCS pressurization resulting from
inadvertent safety injection by a single charging pump
against a water-solid RCS would not be made more severe by
such actuation. Since the LTOP analyses assume that the
accumulators do not cause a mass addition transient, when
RCS temperature is low, the LCO also requires the
accumulators to be isolated when accumulator pressure is
setting. The isolated
greater than the PORV lift
accumulators must have their discharge valves closed and the
valve power supply breakers fixed in their open positions.
Fracture mechanics analyses established the temperature of
0
LTOP Applicability at 235 F (Unit 1), 270'F (Unit 2).
The consequences of a small break loss of coolant accident
(LOCA) in LTOP MODE 4 conform to 10 CFR 50.46 (Ref. 4),
requirements by having a maximum of one LHSI pump and one
charging pump OPERABLE.
PORV Performance
The fracture mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below the
limits shown in the LCO. The setpoints are derived by
analyses that model the performance of the LTOP System,
assuming the limiting LTOP transient of one charging pump
injecting into the RCS. These analyses consider pressure
overshoot beyond the PORV opening and closing, resulting
from signal processing and valve stroke times. The PORV
setpoints at or below the derived limit ensure the RCS
pressure at the reactor vessel beltline will not exceed the
LTOP design P/T limit curve.
The PORV setpoints are evaluated when the P/T limits are
modified. The P/T limits are periodically modified as the
reactor vessel material toughness decreases due to neutron
embrittlement caused by neutron irradiation. Revised limits
are determined using neutron fluence projections and the
results of examinations of the reactor vessel material
irradiation surveillance specimens. The Bases for LCO 3.4.3
discuss these examinations.
The PORVs are considered active components. Thus, the
failure of one PORV is assumed to represent the worst case,
single active failure.

North Anna Units 1 and 2

B 3.4.12-5

Rev 0 (Draft 2), 09/06/00

LTOP System
B 3.4.12

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

RCS Vent Performance
With the RCS depressurized, analyses show a vent size of
2.07 square inches is capable of mitigating the allowed LTOP
overpressure transient. (A vent size of 2.07 square inches
is the equivalent relief capacity of one PORV.) The capacity
of a vent this size is greater than the flow of the limiting
transient for the LTOP configuration, one LHSI pump and one
charging pump OPERABLE, maintaining RCS pressure less than
the LTOP design basis P/T limit curve.
The RCS vent size is re-evaluated for compliance each time
the P/T limit curves are revised based on the results of the
vessel material surveillance.
The RCS vent is passive and is not subject to active failure.
The LTOP System satisfies Criterion 2 of 10 CFR
50.36(c) (2) (i i).

LCO

This LCO requires that the LTOP System is OPERABLE. The LTOP
System is OPERABLE when the minimum coolant input and
pressure relief capabilities are OPERABLE. Violation of this
LCO could lead to the loss of low temperature overpressure
mitigation and violation of the LTOP System design basis P/T
limit curve (i.e., 110% of the isothermal P/T limit curve
determined to satisfy the requirements of 10 CFR 50,
Appendix G, Ref. 1) as a result of an operational transient.
To limit the coolant input capability, the LCO requires a
maximum of one LHSI pump and one charging pump capable of
injecting into the RCS and all accumulator discharge
isolation valves closed with power removed from the
isolation valve operator, when accumulator pressure is
setting.
greater than the PORV lift
The LCO is modified by two Notes. Note 1 allows two charging
pumps to be made capable of injection for • 1 hour during
pump swap operations. One hour provides sufficient time to
safely complete the actual transfer and to complete the
administrative controls and Surveillance requirements
associated with the swap. The intent is to minimize the
actual time that more than one charging pump is physically
capable of injection.
(continued)
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(continued)

Note 2 states that accumulator isolation is only required
when the accumulator pressure is more than the PORV lift
setting. This Note permits the accumulator discharge
isolation valves to be open if the accumulator cannot
challenge the LTOP limits.
The elements of the LCO that provide low temperature
overpressure mitigation through pressure relief are:
a. Two OPERABLE PORVs; or
A PORV is OPERABLE for LTOP when its block valve is open,
its lift setpoint is set to the limits provided in the LCO
and testing proves its ability to open at this setpoint,
and both normal and backup nitrogen motive power is
available to the PORVs and their control circuits.
b. A depressurized RCS and an RCS vent.
An RCS vent is OPERABLE when open with an area of
Ž 2.07 square inches.
Each of these methods of overpressure prevention is capable
of mitigating the limiting LTOP transient.

APPLICABILITY

This LCO is applicable in MODE 4 when any RCS cold leg
temperature is • 235 0 F (Unit 1), 270°F (Unit 2), in MODE 5,
and in MODE 6 when the reactor vessel head is on. The
pressurizer safety valves provide overpressure 0protection
that meets the Reference 1 P/T limits above 235 F (Unit 1),
270°F (Unit 2). When the reactor vessel head is off,
overpressurization cannot occur.
LCO 3.4.3 provides the operational P/T limits for all MODES.
LCO 3.4.10, "Pressurizer Safety Valves," requires the
OPERABILITY of the pressurizer safety valves that provide
overpressure protection during MODES 1, 2, and 3, and MODE 4
above 235 0 F (Unit 1), 270'F (Unit 2).
Low temperature overpressure prevention is most critical
during shutdown when the RCS is water solid, and a mass or
heat input transient can cause a very rapid increase in RCS
pressure when little or no time allows operator action to
mitigate the event.
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A.1 and B.1
With more than one LHSI pump and one charging pump capable of
injecting into the RCS, RCS overpressurization is possible.
To immediately initiate action to restore restricted coolant
input capability to the RCS reflects the urgency of removing
the RCS from this condition.
C.1,

C.2, D.1, and D.2

An unisolated accumulator requires isolation immediately.
Power available to an accumulator isolation valve operator
must be removed in one hour. These ACTIONS are modified by a
Note which states the Condition only applies if the
setting.
accumulator pressure is more than the PORV lift
If isolation is needed and cannot be accomplished, Required
Action D.1 and Required Action D.2 provide two options,
either of which must be performed in the next 12 hours. By
0
increasing the RCS temperature to > 235 F (Unit 1), 270°F
(Unit 2), the LCO is no longer Applicable. Depressurizing
setting also exits the
the accumulators below the PORV lift
Condition.
The Completion Times are based on operating experience that
these activities can be accomplished in these time periods
and on engineering judgement indicating that an event
requiring LTOP is not likely in the allowed times.
E.1
0
In MODE 4 when any RCS cold leg temperature is • 235 F
(Unit 1), 270°F (Unit 2), with one RCS PORV inoperable, the
RCS PORV must be restored to OPERABLE status within a
Completion Time of 7 days. Two PORVs are required to provide
low temperature overpressure mitigation while withstanding a
single failure of an active component.

The Completion Time considers the facts that only one of the
PORVs is required to mitigate an overpressure transient and
that the likelihood of an active failure of the remaining
valve path during this time period is very low.
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F.1
The consequences of operational events that will
overpressurize the RCS are more severe at lower temperature
(Ref. 5). Thus, with one of the two RCS PORVs inoperable in
MODE 5 or in MODE 6 with the head on, the Completion Time to
restore two valves to OPERABLE status is 24 hours.
The Completion Time represents a reasonable time to
investigate and repair PORV failures without exposure to a
lengthy period with only one OPERABLE RCS PORV to protect
against overpressure events.
G.1
The RCS must be depressurized and a vent must be established
within 12 hours when:
a. Both required RCS PORVs are inoperable; or
b. A Required Action and associated Completion Time of
Condition A, B, D, E, or F is not met; or
c. The LTOP System is inoperable for any reason other than
Condition A, B, C, D, E, or F.
The vent must be sized Ž 2.07 square inches to ensure that
the flow capacity is greater than that required for the worst
case mass input transient reasonable during the applicable
MODES. This action is needed to protect the RCPB from a low
temperature overpressure event and a possible brittle
failure of the reactor vessel.
The Completion Time considers the time required to place the
unit in this Condition and the relatively low probability of
an overpressure event during this time period due to
increased operator awareness of administrative control
requirements.

SURVEILLANCE
REQUIREMENTS

SR

3.4.12.1,

SR

3.4.12.2, and SR

3.4.12.3

To minimize the potential for a low temperature overpressure
event by limiting the mass input capability, a maximum of one
LHSI pump and a maximum of one charging pump are verified
(continued)
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SR 3.4.12.1, SR 3.4.12.2, and SR 3.4.12.3 (continued)
incapable of injecting into the RCS and
the accumulator
discharge isolation valves are verified closed with power
removed from the isolation valve operator.
SR 3.4.12.3 is modified by a Note stating that the
verification is only required when accumulator pressure is
setting. With accumulator
greater than the PORV lift
setting, the accumulator
pressure less than the PORV lift
cannot challenge the LTOP limits and the isolation valves
are allowed to be open.
The LHSI pumps and charging pumps are rendered incapable of
injecting into the RCS through removing the power from the
pumps by racking the breakers out under administrative
control. An alternate method of LTOP control may be employed
using at least two independent means to prevent a pump start
such that a single failure or single action will not result
in an injection into the RCS. This may be accomplished
through the pump control switch being placed in pull to lock
and at least one valve in the discharge flow path being
closed.
The Frequency of 12 hours is sufficient, considering other
indications and alarms available to the operator in the
control room, to verify the required status of the
equipment.
SR

3.4.12.4

The RCS vent of Ž 2.07 square inches is proven OPERABLE by
verifying its open condition either:
a. Once every 12 hours for a valve that is not locked.
b. Once every 31 days for a valve that is locked, sealed, or
secured in position. A removed pressurizer safety valve
or blocked open PORV with its block valve disabled in the
open position fits this category.
The passive vent arrangement must only be open to be
OPERABLE. This Surveillance is required to be performed if
the vent is being used to satisfy the pressure relief
requirements of the LCO 3.4.12b.
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SR 3.4.12.5
The PORV block valve must be verified open every 72 hours to
provide the flow path for each required PORV to perform its
function when actuated. The valve may be remotely verified
open in the main control room. In addition, the PORV
keyswitch must be verified to be in the proper position to
provide the appropriated trip setpoints to the PORV
actuation logic. This Surveillance is performed if the PORV
is used to satisfy the LCO.
The block valve is a remotely controlled, motor operated
valve. The power to the valve operator is not required
removed, and the manual operator is not required locked in
the inactive position. Thus, the block valve can be closed in
the event the PORV develops excessive leakage or does not
close (sticks open) after relieving an overpressure
situation.
The 72 hour Frequency is considered adequate in view of
other administrative controls available to the operator in
the control room, such as valve position indication and
alarms, that verify that the PORV block valve remains open
and the keyswitch in the proper position.
SR

3.4.12.6

SR 3.4.12.6 requires verification that the pressure in the
PORV backup nitrogen system is sufficient to provide motive
force for the PORVs to cope with an overpressure event
coincident with loss of the containment Instrument Air
System. The Frequency of 7 days is based on operating
experience.
SR

3.4.12.7

12 hours after
Performance of a COT is required within
0 F (Unit 1),
270°F
decreasing RCS temperature to • 235
(Unit 2) and every 31 days on each required PORV to verify
setpoint. A successful
and, as necessary, adjust its lift
test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a
single contact of the relay. This clarifies what is an
acceptable CHANNEL OPERATIONAL TEST of a relay. This is
acceptable because all of the other required contacts of the
relay are verified by other Technical specifications and
non-Technical Specifications tests at least once per
(continued)
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SR 3.4.12.7 (continued)
refueling interval with applicable extensions. The COT will
verify the setpoint is within the allowed maximum limits in
this specification. PORV actuation could depressurize the
RCS and is not required.
The 12 hour Frequency considers the unlikelihood of a low
temperature overpressure event during this time.
A Note has been added indicating that this SR is required to
be met 12 hours after decreasing RCS cold leg temperature to
• 235 0 F (Unit 1), 270'F (Unit 2). The COT cannot be performed
until in the LTOP MODES when the PORV lift setpoint can be
reduced to the LTOP setting. The test must be performed
within 12 hours after entering the LTOP MODES.
SR

3.4.12.8

Performance of a CHANNEL CALIBRATION on each required PORV
actuation channel is required every 18 months to adjust the
whole channel so that it responds and the valve opens within
the required range and accuracy to known input.
REFERENCES

1. 10 CFR 50, Appendix G.
2. Generic Letter 88-11.
3. UFSAR,

Section 5.2.2.2.

4. 10 CFR 50, Section 50.46.
5. Generic Letter 90-06.
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B 3.4.13

RCS Operational

LEAKAGE

BASES
BACKGROUND

Components that contain or transport the coolant to or from
the reactor core make up the RCS. Component joints are made
by welding, bolting, rolling, or pressure loading, and
valves isolate connecting systems from the RCS.
During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration.
The purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these
sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE.
General Design Criteria 3 (Ref. 1), requires means for
detecting and, to the extent practical, identifying the
source of reactor coolant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) describes acceptable methods for selecting leakage
detection systems.
The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the
operators, allowing them to take corrective action should a
leak occur that is detrimental to the safety of the facility
and the public.
A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be made 100% leaktight.
Leakage from these systems should be detected, located, and
isolated from the containment atmosphere, if possible, to
not interfere with RCS leakage detection.
This LCO deals with protection of the reactor coolant
pressure boundary (RCPB) from degradation and the core from
inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded.
The consequences of violating this LCO include the
possibility of a loss of coolant accident (LOCA).
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APPLICABLE
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses
do not address operational LEAKAGE. However, other
operational LEAKAGE is related to the safety analyses for
LOCA; the amount of leakage can affect the probability of
such an event. The safety analysis for an event resulting in
steam discharge to the atmosphere assumes a 1 gpm primary to
secondary LEAKAGE as the initial condition.
Primary to secondary LEAKAGE is a factor in the dose releases
outside containment resulting from a steam line break (SLB)
accident. To a lesser extent, other accidents or transients
involve secondary steam release to the atmosphere, such as a
steam generator tube rupture (SGTR). The leakage
contaminates the secondary fluid.
The UFSAR (Ref. 3) analysis for SGTR assumes the
contaminated secondary fluid is only briefly released via
safety valves and the majority is steamed to the condenser if
offsite power is available. The 1 gpm primary to secondary
LEAKAGE is relatively inconsequential in this case. If
offsite power is not available, releases continue through
the unaffected steam generators until the Residual Heat
Removal System is placed in service. In this case, the 1 gpm
primary to secondary LEAKAGE is more significant.
The SLB is more limiting for site radiation releases. The
safety analysis for the SLB accident assumes primary to
secondary LEAKAGE as an initial condition. The dose
consequences resulting from the SLB accident are well within
the limits defined in the staff approved licensing basis.
The RCS operational LEAKAGE satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO

RCS operational LEAKAGE shall be limited to:
a. Pressure Boundary LEAKAGE
No pressure boundary LEAKAGE is allowed, being indicative
of material deterioration. LEAKAGE of this type is
unacceptable as the leak itself could cause further
deterioration, resulting in higher LEAKAGE. Violation of
this LCO could result in continued degradation of the
RCPB. LEAKAGE past seals and gaskets is not pressure
boundary LEAKAGE.
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(conti nued)

b. Unidentified LEAKAGE
One gallon per minute
(gpm)

of unidentified LEAKAGE
is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment sump level
monitoring equipment can detect within a reasonable time
period. Violation of this LCO could result in continued
degradation of the RCPB, if the LEAKAGE is from the
pressure boundary.

c. Identified LEAKAGE
Up to 10 gpm of identified LEAKAGE is considered
allowable because LEAKAGE is from known sources that do
not interfere with detection of unidentified LEAKAGE and
is well within the capability of the RCS Makeup System.
Identified LEAKAGE includes LEAKAGE to the containment
from specifically known and located sources, but does not
include pressure boundary LEAKAGE or controlled reactor
coolant pump (RCP) seal leakoff (a normal function not
considered LEAKAGE). Violation of this LCO could result
in continued degradation of a component or system.
d. Primary to Secondary LEAKAGE through All Steam Generators

(SGs)

Total primary to secondary LEAKAGE amounting to 1 gpm
through all SGs produces acceptable offsite doses in the
SLB accident analysis. Violation of this LCO could exceed
the offsite dose limits for this accident. Primary to
secondary LEAKAGE must be included in the total allowable
limit for identified LEAKAGE.
e.

Primary to Secondary LEAKAGE through Any One SG
The 500 gallons per day limit on one SG is based on the
assumption that a single crack leaking this amount would
not propagate to a SGTR under the stress conditions of a
LOCA or a main steam line rupture. If leaked through many
cracks, the cracks are very small, and the above
assumption is conservative.
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In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest when the RCS is pressurized.
In MODES 5 and 6, LEAKAGE limits are not required because
the reactor coolant pressure is far lower, resulting in
lower stresses and reduced potentials for LEAKAGE.
LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual PIV and can impact
this LCO. Of the two PIVs in series in each isolated line,
leakage measured through one PIV does not result in RCS
LEAKAGE when the other is leak tight. If both valves leak and
result in a loss of mass from the RCS, the loss must be
included in the allowable identified LEAKAGE.

ACTIONS

A.1
Unidentified LEAKAGE, identified LEAKAGE, or primary to
secondary LEAKAGE in excess of the LCO limits must be reduced
to within limits within 4 hours. This Completion Time allows
time to verify leakage rates and either identify
unidentified LEAKAGE or reduce LEAKAGE to within limits
before the reactor must be shut down. This action is
necessary to prevent further deterioration of the RCPB.
B.1 and B.2
If any pressure boundary LEAKAGE exists, or if unidentified
LEAKAGE, identified LEAKAGE, or primary to secondary LEAKAGE
cannot be reduced to within limits within 4 hours, the
reactor must be brought to lower pressure conditions to
reduce the severity of the LEAKAGE and its potential
consequences. It should be noted that LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE. The reactor must
be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the LEAKAGE and also reduces
the factors that tend to degrade the pressure boundary.
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. In MODE 5, the pressure stresses
acting on the RCPB are much lower, and further deterioration
is much less likely.
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SR 3.4.13.1
Verifying RCS LEAKAGE to be within the LCO limits ensures the
integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively identified by inspection. It should
be noted that LEAKAGE past seals and gaskets is not pressure
boundary LEAKAGE. Unidentified LEAKAGE and identified
LEAKAGE are determined by performance of an RCS water
inventory balance. Primary to secondary LEAKAGE is also
measured by performance of an RCS water inventory balance in
conjunction with effluent monitoring within the secondary
steam and feedwater systems.
The RCS water inventory balance must be met with the reactor
at steady state operating conditions (stable temperature,
power level, pressurizer and makeup tank levels, makeup and
letdown, and RCP seal injection and return flows).
Therefore, a Note is added allowing that this SR is not
required to be performed until 12 hours after establishing
steady state operation. The 12 hour allowance provides
sufficient time to collect and process all necessary data
after stable plant conditions are established.
Steady state operation is required to perform a proper
"inventory balance since calculations during maneuvering are
not useful. For RCS operational LEAKAGE determination by
water inventory balance, steady state is defined as stable
RCS pressure, temperature, power level, pressurizer and
makeup tank levels, makeup and letdown, and RCP seal
injection and return flows.
An early warning of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the automatic systems
that monitor the containment atmosphere radioactivity and
the containment sump level. It should be noted that LEAKAGE
past seals and gaskets is not pressure boundary LEAKAGE.
These leakage detection systems are specified in LCO 3.4.15,
"RCS Leakage Detection Instrumentation."
The 72 hour Frequency is a reasonable interval to trend
LEAKAGE and recognizes the importance of early leakage
detection in the prevention of accidents.
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REQUIREMENTS
(continued)

SR

REFERENCES

1. UFSAR,

This SR provides the means necessary to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity in accordance with the Steam
Generator Tube Surveillance Program emphasizes the
importance of SG tube integrity, even though this
Surveillance cannot be performed at normal operating
conditions.

2.

Section 3.1.26.

Regulatory Guide 1.45,

3. UFSAR,
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RCS Pressure Isolation Valve (PIV)

Leakage

BASES
BACKGROUND

10 CFR 50.2, 10 CFR 50.55a(c), and General Design
Criteria 55 (Refs. 1, 2, and 3), define RCS PIVs as any two
normally closed valves in series within the reactor coolant
pressure boundary (RCPB), which separate the high pressure
RCS from an attached low pressure system. The 1975 Reactor
Safety Study, WASH-1400, (Ref. 4) identified intersystem
LOCAs as a significant contributor to the risk of core melt.
The study considered designs containing two in-series check
valves and two check valves in series with an MOV which
isolate the high pressure RCS from the low pressure safety
injection system. The scenario considered is a failure of
the two check valves leading to overpressurization and
rupture of the low pressure injection piping which results
in a LOCA that bypasses containment. A letter was issued
(Ref. 5) by the NRC requiring plants to describe the PIV
configuration of the plant. On April 20, 1981, the NRC issued
an Order modifying the North Anna Unit 1 Technical
Specifications to include testing requirements on PIVs and
to specify the PIVs to be tested. The original North Anna 2
Technical Specifications, dated August 21, 1980, included a
list of PIVs required to be tested and described the required
testing. The valves required to be leak tested by this
Specification are listed in Tables B 3.4.14-1 (Unit 1) and B
3.4.14-2 (Unit 2).
During their lives, these valves can produce varying amounts
of reactor coolant leakage through either normal operational
wear or mechanical deterioration. The RCS PIV Leakage LCO
allows RCS high pressure operation when leakage through
these valves exists in amounts that do not compromise
safety.
The PIV leakage limit applies to each individual valve to
which the LCO applies. Leakage through both series PIVs in a
line must be included as part of the identified LEAKAGE,
governed by LCO 3.4.13, "RCS Operational LEAKAGE." This is
true during operation only when the loss of RCS mass through
two series valves is determined by a water inventory balance
(SR 3.4.13.1). A known component of the identified LEAKAGE
before operation begins is the least of the two individual
leak rates determined for leaking series PIVs during the
(continued)
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(continued)

required surveillance testing; leakage measured through one
PIV in a line is not RCS operational LEAKAGE if the other is
leaktight.
Although this specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressure of the low pressure piping or components.
Failure consequences could be a loss of coolant accident
(LOCA) outside of containment, an unanalyzed accident, that
could degrade the ability for low pressure injection.
Violation of this LCO could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a fission
product barrier.

APPLICABLE
SAFETY ANALYSES

Reference 4 identified potential intersystem LOCAs as a
significant contributor to the risk of core melt. The
dominant accident sequence in the intersystem LOCA category
is the failure of the low pressure portion of the ECCS low
pressure injection system outside of containment. The
accident is the result of a postulated failure of the PIVs,
which are part of the RCPB, and the subsequent
pressurization of the ECCS low pressure injection system
downstream of the PIVs from the RCS. Because the low pressure
portion of the system is not designed for RCS pressure,
overpressurization failure of the low pressure line would
result in a LOCA outside containment and subsequent risk of
core melt.

RCS PIV leakage satisfies Criterion 2 of 10 CFR
50.36(c) (2) (ii).
LCO

The RCS PIVs required to be leak tested are listed in
Tables B 3.4.14-1 (Unit 1) and B 3.4.14-2 (Unit 2).
RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases
significantly suggests that something is operationally wrong
and corrective action must be taken.
(continued)
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The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leakage rate limit based on valve size was superior to a
single allowable value.
Reference 6 permits leakage testing at a lower pressure
differential than between the specified maximum RCS pressure
and the normal pressure of the connected system during RCS
operation (the maximum pressure differential) in those types
of valves in which the higher service pressure will tend to
diminish the overall leakage channel opening. In such cases,
the observed rate may be adjusted to the maximum pressure
differential by assuming leakage is directly proportional to
the pressure differential to the one half power.

APPLICABILITY

In MODES 1, 2, 3, and 4, this LCO applies because the PIV
leakage potential is greatest when the RCS is pressurized.
In MODE 4, any valves in the RHR flow path that are required
to be tested are not required to meet the requirements of
this LCO when in, or during the transition to or from, the
RHR mode of operation.
In MODES 5 and 6, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment.

ACTIONS

The Actions are modified by two Notes. Note 1 provides
clarification that each flow path allows separate entry into
a Condition. This is allowed based upon the functional
independence of the flow path. Note 2 requires an evaluation
of affected systems if a PIV is inoperable. The leakage may
have affected system operability, or isolation of a leaking
flow path with an alternate valve may have degraded the
ability of the interconnected system to perform its safety
function.
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A.1
Required Action A.1 requires that RCS PIV leakage be
restored to within limit within 4 hours. Four hours provides
time to reduce leakage in excess of the allowable limit. The
4 hour Completion Time allows the actions and restricts the
operation with leaking isolation valves.
B.1 and B.2
If leakage cannot be reduced the unit must be brought to a
MODE in which the requirement does not apply. To achieve this
status, the unit must be brought to MODE 3 within 6 hours and
MODE 5 within 36 hours. This Action may reduce the leakage
and also reduces the potential for a LOCA outside the
containment. 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

3.4.14.1

Performance of leakage testing on the affected RCS PIV or
isolation valve used to satisfy Required Action A.1 is
required to verify that leakage is below the specified limit
and to identify each leaking valve. The leakage limit of
0.5 gpm per inch of nominal valve diameter up to 5 gpm
maximum applies to each valve. Leakage testing requires a
stable pressure condition. Leakage may be measured
indirectly (as from the performance of pressure indicators)
to satisfy ALARA requirements if supported by calculations
verifying that the method is capable of demonstrating valve
compliance with the leakage criteria.
For the two PIVs in series, the leakage requirement applies
to each valve individually and not to the combined leakage
across both valves. If the PIVs are not individually leakage
tested, one valve may have failed completely and not be
detected if the other valve in series meets the leakage
requirement. In this situation, the protection provided by
redundant valves would be lost.
Testing is to be performed every 18 months, a typical
refueling cycle, if the unit does not go into MODE 5 for at
least 7 days. The 18 month Frequency is consistent with
10 CFR 50.55a(g) (Ref. 7) as contained in the Inservice
(continued)
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BASES
SURVEILLANCE

REQUIREMENTS

SR 3.4.14.1 (continued)
Testing Program, is within frequency allowed by the American
Society of Mechanical Engineers (ASME) Code, Section XI
(Ref. 6), and is based on the need to perform such
surveillances under the conditions that apply during an
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
In addition, testing must be performed once after the valve
has been opened by flow or exercised to ensure tight
reseating. PIVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after the
valve has been reseated. Within 24 hours is a reasonable and
practical time limit for performing this test after opening
or reseating a valve.
The leakage limit is to be met at the RCS pressure associated
with MODES 1 and 2. This permits leakage testing at high
differential pressures with stable conditions not possible
in the MODES with lower pressures. If testing cannot be
performed at these pressures, testing can be performed at
lower pressures and scaled to operating pressure.
Entry into MODES 3 and 4 is allowed if needed to establish
the necessary differential pressures and stable conditions
to allow for performance of this Surveillance. The Note that
allows this provision is complementary to the Frequency of
prior to entry into MODE 2 whenever the unit has been in
MODE 5 for 7 days or more, if leakage testing has not been
performed in the previous 9 months. In addition, this
Surveillance is not required to be performed on any RCS PIVs
in the RHR System flow path when the RHR System is aligned to
the RCS in the shutdown cooling mode of operation. PIVs
contained in the RHR shutdown cooling flow path that are
required to be tested must be leakage rate tested after RHR
is secured and stable unit conditions and the necessary
differential pressures are established.

REFERENCES

1. 10 CFR 50.2.
2.

10 CFR 50.55a(c).

3.

UFSAR,
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BASES
REFERENCES
(continued)

4. WASH-1400 (NUREG-75/014),

Appendix V, October 1975.

5. Letter from D. G. Eisenhut, NRC, to all LWR licensees, LWR
Primary Coolant System Pressure Isolation Valves,
February 23, 1980.
6. ASME,

Boiler and Pressure Vessel Code, Section XI.

7. 10 CFR 50.55a(g).
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Table B 3.4.14-1 (page 1 of 1)
Unit 1 RCS PIVS Required To Be Tested

FUNCTION

VALVE
1-SI-83

Low Head Safety Injection to Cold Legs-Loop 1

1-SI-195

Low Head Safety Injection to Cold Legs-Loop 1

1-SI-86

Low Head Safety Injection to Cold Legs-Loop 2

1-SI-197

Low Head Safety Injection to Cold Legs-Loop 2

1-SI-89

Low Head Safety Injection to Cold Legs-Loop 3

1-SI-199

Low Head Safety Injection to Cold Legs-Loop 3
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Table B 3.4.14-2 (page 1 of 1)
Unit 2 RCS PIVS Required To Be Tested
Function

Valve

High head safety injection to cold legs and hot legs

2-SI-85

2-SI-93
2-SI-107
2-SI-119
MOV-2836
MOV-2869A, B
MOV-2867C, D

High head safety injection to cold legs and hot legs
and hot legs
High head safety injection to cold legs
and hot legs
High head safety injection to cold legs
header
High head safety injection off charging
header
High head safety injection off charging
Boron injection tank outlet valves
Low head safety injection to cold legs
Low head safety injection to cold legs

2-SI-91
2-SI-99
2-SI-126

Low head safety injection to cold legs
Low head safety injection to hot legs

2-SI-128

Low head safety injection to hot legs

2-SI-105

Accumulator discharge check valves

2-SI-151
2-SI-153

Accumulator discharge check valves
Accumulator discharge check valves
Accumulator discharge check valves

2-SI-168
2-SI-170

2-SI-187

Accumulator discharge check valves
Accumulator discharge check valves

MOV-2700

RHR system isolation valves

MOV-2701

RHR system isolation valves

2-SI-185

MOV-2720A,

B

RHR system isolation valves

MOV-2890A,

B, C, & D

Low head safety injection to cold legs and hot legs
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B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.15

RCS Leakage Detection Instrumentation

BASES
BACKGROUND

UFSAR, Chapter 3 (Ref. 1) requires compliance with
Regulatory Guide 1.45. Regulatory Guide 1.45 (Ref. 2)
describes acceptable methods for selecting RCS leakage
detection systems.
Leakage detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.
Industry practice has shown that water flow changes of 0.5 to
1.0 gpm can be readily detected in contained volumes by
monitoring changes in water level, in flow rate, or in the
operating frequency of a pump. The containment sump used to
collect unidentified LEAKAGE includes two sump level
monitors that provide level indication and a discharge flow
totalizer. The discharge flow totalizer can be either a
mechanical flow totalizer or a calculated value. This is
acceptable for detecting increases in unidentified LEAKAGE.
The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation
monitoring instrumentation. Reactor coolant radioactivity
levels will be low during initial reactor startup and for a
few weeks thereafter, until activated corrosion products
have been formed and fission products appear from fuel
element cladding contamination or cladding defects.
Instrument sensitivities in accordance with Regulatory
Guide 1.45 (Ref. 2) particulate and for gaseous monitoring
are practical for these leakage detection systems.
Radioactivity detection systems are included for monitoring
both particulate and gaseous activities because of their
sensitivities and rapid responses to RCS LEAKAGE. One
Containment Air Recirculation Fan (CARF) provides enough air
flow for the operation of the radiation detectors.
Air temperature and pressure monitoring methods may also be
used to infer unidentified LEAKAGE to the containment.
Containment temperature and pressure fluctuate slightly
(continued)

North Anna Units 1 and 2

B 3.4.15-1

Rev 0 (Draft 1),

07/05/00

RCS Leakage Detection Instrumentation
B 3.4.15

BASES
BACKGROUND
(continued)

during unit operation, but a rise above the normally
indicated range of values may indicate RCS leakage into the
containment. The relevance of temperature and pressure
measurements are affected by containment free volume and,
for temperature, detector location. Alarm signals from these
instruments can be valuable in recognizing rapid and sizable
leakage to the containment. Temperature and pressure

monitors are not required by this LCO.
APPLICABLE
SAFETY ANALYSES

The need to evaluate the severity of an alarm or an
indication is important to the operators, and the ability to
compare and verify with indications from other systems is
necessary. Multiple instrument locations are utilized, if
needed, to ensure that the transport delay time of the
leakage from its source to an instrument location yields an
acceptable overall response time.
The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring RCS LEAKAGE into the containment
area is necessary. Quickly separating the identified LEAKAGE
from the unidentified LEAKAGE provides quantitative
information to the operators, allowing them to take
corrective action should a leakage occur detrimental to the
safety of the unit and the public.
RCS leakage detection instrumentation satisfies Criterion 1
of 10 CFR 50.36(c)(2)(ii).

LCO

One method of protecting against large RCS leakage derives
from the ability of instruments to rapidly detect extremely
small leaks. This LCO requires instruments of diverse
monitoring principles to be OPERABLE to provide a high
degree of confidence that extremely small leaks are detected
in time to allow actions to place the unit in a safe
condition, when RCS LEAKAGE indicates possible RCPB
degradation.
The LCO is satisfied when monitors of diverse measurement
means are available. Thus, the containment sump monitor, in
combination with a gaseous or particulate radioactivity
monitor, provides an acceptable minimum.
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BASES
APPLICABILITY

Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS leakage detection instrumentation is
required to be OPERABLE.
In MODE 5 or 6, the temperature is to be • 200°F and pressure
is maintained low or at atmospheric pressure. Since the
temperatures and pressures are far lower than those for
MODES 1, 2, 3, and 4, the likelihood of leakage and crack
propagation are much smaller. Therefore, the requirements of
this LCO are not applicable in MODES 5 and 6.

ACTIONS

The Actions are modified by a Note that indicates that the
provisions of LCO 3.0.4 are not applicable. As a result, a
MODE change is allowed when the containment sump monitor or
required radiation monitor are inoperable. This allowance is
provided because other instrumentation, grab samples, or
manual leak rates are available to monitor RCS leakage.
A.1 and A.2
With the required containment sump monitor inoperable, no
other form of sampling can provide the equivalent
information; however, the containment atmosphere
radioactivity monitor will provide indications of changes in
leakage. Together with the atmosphere monitor, the periodic
surveillance for RCS water inventory balance, SR 3.4.13.1,
must be performed at an increased frequency of 24 hours to
provide information that is adequate to detect leakage. A
Note is added allowing that SR 3.4.13.1 is not required to be
performed until 12 hours after establishing steady state
operation (stable temperature, power level, pressurizer and
makeup tank levels, makeup and letdown, and RCP seal
injection and return flow). The 12 hour allowance provides
sufficient time to collect and process all necessary data
after stable unit conditions are established.
Restoration of the required sump monitor to OPERABLE status
within a Completion Time of 30 days is required to regain the
function after the monitor's failure. This time is
acceptable, considering the Frequency and adequacy of the
RCS water inventory balance required by Required Action A.1.
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ACTIONS

B.1.1, B.1.2, and B.2
With both gaseous and particulate containment atmosphere
radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and
analyzed or water inventory balances, in accordance with
SR 3.4.13.1, must be performed to provide alternate periodic
information.
With a sample obtained and analyzed or water inventory
balance performed every 24 hours, the reactor may be
operated for up to 30 days to allow restoration of the
required containment atmosphere radioactivity monitors.
The 24 hour interval provides periodic information that is
adequate to detect leakage. A Note is added allowing that
SR 3.4.13.1 is not required to be performed until 12 hours
after establishing steady state operation (stable
temperature, power level, pressurizer and makeup tank
levels, makeup and letdown, and RCP seal injection and
return flow). The 12 hour allowance provides sufficient time
to collect and process all necessary data after stable unit
conditions are established. The 30 day Completion Time
recognizes at least one other form of leakage detection is
available.
C.1 and C.2
If a Required Action of Condition A or B cannot be met, the
unit must be brought to a MODE in which the requirement 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.
D.1
With all required monitors inoperable, no required automatic
means of monitoring leakage are available, and immediate
unit shutdown in accordance with LCO 3.0.3 is required.
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SURVEILLANCE
REQUIREMENTS

SR

3.4.15.1

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of
the required containment atmosphere radioactivity monitor.
The check gives reasonable confidence that the channel is
operating properly. The Frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
normal conditions.
SR

3.4.15.2

SR 3.4.15.2 requires the performance of a COT every 92 days
on the required containment atmosphere radioactivity
monitor. The test ensures that the monitor can perform its
function in the desired manner. The test verifies the alarm
setpoint and relative accuracy of the instrument string. The
Frequency is based on the staff recommendation for
increasing the availability of radiation monitors according
to NUREG-1366 (Ref. 3).
SR

3.4.15.3 and SR

3.4.15.4

These SRs require the performance of a CHANNEL CALIBRATION
for each of the RCS leakage detection instrumentation
channels. The calibration verifies the accuracy of the
instrument string, including the instruments located inside
containment. The containment sump level indication is
provided by either of two level monitors, and discharge flow
indication is provided by a discharge flow totalizer. The
frequency of 18 months is a typical refueling cycle and
considers channel reliability. Again, operating experience
has proven that this Frequency is acceptable.
REFERENCES

1. UFSAR, Chapter 3.
2. Regulatory Guide 1.45, dated May,
3. NUREG-1366,
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B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.16

RCS Specific Activity

BASES
BACKGROUND

The maximum dose to the whole body and the thyroid that an
individual at the site boundary can receive for 2 hours
during an accident is specified in 10 CFR 100 (Ref. 1). The
limits on specific activity ensure that the doses are held to
a small fraction of the 10 CFR 100 limits during analyzed
transients and accidents.
The RCS specific activity LCO limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the offsite
radioactivity dose consequences in the event of a steam
generator tube rupture (SGTR) accident.
The LCO contains specific activity limits for both DOSE
EQUIVALENT 1-131 and gross specific activity. The allowable
levels are intended to limit the 2 hour dose at the site
boundary to a small fraction of the 10 CFR 100 dose
guideline limits. The limits in the LCO are standardized,
based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.
The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO limits on the specific activity of the reactor
coolant ensures that the resulting 2 hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following a SGTR accident. The SGTR
safety analysis (Ref. 2) assumes the specific activity of
the reactor coolant at the LCO limit and an existing reactor
coolant steam generator (SG) tube leakage rate of 1 gpm. The
safety analysis assumes the specific activity of the
secondary coolant at its limit of 0.1 gCi/gm DOSE EQUIVALENT
1-131 from LCO 3.7.7, "Secondary Specific Activity."
(continued)
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APPLICABLE
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(continued)

The analysis for the SGTR accident establishes the
acceptance limits for RCS specific activity. Reference to
this analysis is used to assess changes to the unit that
could affect RCS specific activity, as they relate to the
acceptance limits.
The analysis is for two cases of reactor coolant specific
activity. One case assumes specific activity at 1.0 pCi/gm
DOSE EQUIVALENT 1-131 with a concurrent large iodine spike
that increases the 1-131 release rate to the reactor coolant
by a factor of 500 immediately after the accident. The second
case assumes the initial reactor coolant iodine activity at
60.0 p[Ci/gm DOSE EQUIVALENT 1-131 due to a pre-accident
iodine spike caused by an RCS transient. In both cases, the
noble gas activity in the reactor coolant assumes 1%failed
fuel, which closely equals the LCO limit of 10O0/E [Ci/gm for
gross specific activity.
The radiologically limiting STGR analysis also assumes a
loss of offsite power at the same time as the SGTR event. The
SGTR causes a reduction in reactor coolant inventory. The
reduction initiates a reactor trip from a low pressurizer
pressure signal or an RCS overtemperature AT signal.
The coincident loss of offsite power causes the steam dump
valves to close to protect the condenser. The rise in
pressure in the ruptured SG discharges radioactively
contaminated steam to the atmosphere through the SG power
operated relief valves and the main steam safety valves. The
unaffected SGs remove core decay heat by venting steam to the
atmosphere until the cooldown ends.
The safety analysis shows the radiological consequences of
an SGTR accident are within a small fraction of the
Reference 1 dose guideline limits. Operation with iodine
specific activity levels greater than the LCO limit is
permissible, if the activity levels do not exceed the limits
shown in Figure 3.4.16-1, in the applicable specification,
for more than 48 hours.
The remainder of the above LCO limit permissible iodine
levels shown in Figure 3.4.16-1 are acceptable because of
the low probability of a SGTR accident occurring during the
established 48 hour time limit. The occurrence of an SGTR
accident at these permissible levels could increase the site
boundary dose levels, but still be within 10 CFR 100 dose
guideline limits.
(conti nued)
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(continued)

The limits on RCS specific activity are also used for
establishing standardization in radiation shielding and
plant personnel radiation protection practices.
RCS specific activity satisfies Criterion 2 of 10 CFR
50.36(c) (2) (ii).

LCO

The specific iodine activity is limited to 1.0 RCi/gm DOSE
EQUIVALENT 1-131, and the gross specific activity in the
reactor coolant is limited to the number of pCi/gm equal to
100 divided by E (average disintegration energy of the sum
of the average beta and gamma energies of the coolant
nuclides). The limit on DOSE EQUIVALENT 1-131 ensures the
2 hour thyroid dose to an individual at the site boundary
during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at the site boundary during the DBA will be a
small fraction of the allowed whole body dose.
The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LCO may result in reactor coolant
radioactivity levels that could, in the event of an SGTR,
lead to site boundary doses that exceed the 10 CFR 100 dose
guideline limits.

APPLICABILITY

In MODES 1 and 2, and in MODE 3 with RCS average temperature
Ž 500F, operation within the LCO limits for DOSE EQUIVALENT
1-131 and gross specific activity are necessary to contain
the potential consequences of an SGTR to within the
acceptable site boundary dose values.
For operation in MODE 3 with RCS average temperature < 500F,
and in MODES 4 and 5, the release of radioactivity in the
event of a SGTR is unlikely since the saturation pressure of
the reactor coolant is below the lift pressure settings of
the main steam safety valves and SG power operated relief
valves.
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A.1 and A.2
With the DOSE EQUIVALENT 1-131 greater than the LCO limit,
samples at intervals of 4 hours must be taken to demonstrate
that the limits of Figure 3.4.16-1 are not exceeded. The
Completion Time of 4 hours is required to obtain and analyze
a sample. Sampling is done to continue to provide a trend.
The DOSE EQUIVALENT 1-131 must be restored to within limits
within 48 hours. The Completion Time of 48 hours is
required, if the limit violation resulted from normal iodine
spiking.
A Note to the Required Action of Condition A excludes the
MODE change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE(S) while relying on the
ACTIONS even though the ACTIONS may eventually require unit
shutdown. This exception is acceptable due to the
significant conservatism incorporated into the specific
activity limit, the low probability of an event which is
limiting due to exceeding this limit, and the ability to
restore transient specific activity excursions while the
unit remains at, or proceeds to power operation.
B.1
With the gross specific activity in excess of the allowed
limit, the unit must be placed in a MODE in which the
requirement does not apply.
The change within 6 hours to MODE 3 and RCS average
temperature < 500OF lowers the saturation pressure of the
reactor coolant below the setpoints of the main steam safety
valves and prevents venting the SG to the environment in an
SGTR event. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
below 500°F from full power conditions in an orderly manner
and without challenging unit systems.
C.1
If a Required Action and the associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT 1-131 is in
the unacceptable region of Figure 3.4.16-1, the reactor must
be brought to MODE 3 with RCS average temperature < 500OF
within 6 hours. The Completion Time of 6 hours is
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C.1 (continued)
reasonable, based on operating experience, to reach MODE 3
below 500'F from full power conditions in an orderly manner
and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR

3.4.16.1

SR 3.4.16.1 requires performing a gamma isotopic analysis as
a measure of the gross specific activity of the reactor
coolant at least once every 7 days. While basically a
quantitative measure of radionuclides with half lives longer
than 15 minutes, excluding iodines, this measurement is the
sum of the degassed gamma activities and the gaseous gamma
activities in the sample taken. This Surveillance provides
an indication of any increase in gross specific activity.
Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2, and in MODE 3 with Tavg at least
500 0 F. The 7 day Frequency considers the unlikelihood of a
gross fuel failure during the time.
SR

3.4.16.2

This Surveillance is performed in MODE 1 only to ensure
iodine remains within limit during normal operation and
following fast power changes when fuel failure is more apt to
occur. The 14 day Frequency is adequate to trend changes in
the iodine activity level, considering gross activity is
monitored every 7 days. The Frequency, between 2 and 6 hours
after a power change Ž 15% RTP within a 1 hour period, is
established because the iodine levels peak during this time
following fuel failure; samples at other times would provide
inaccurate results.
SR

3.4.16.3

A radiochemical analysis for E determination is required
every 184 days (6 months) with the unit operating in MODE 1
equilibrium conditions. The E determination directly relates
to the LCO and is required to verify unit operation within
the specified gross activity LCO limit. The analysis for E
is a measurement of the average energies per disintegration
(conti nued)
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SR

3.4.16.3 (continued)

for isotopes with half lives longer than 15 minutes,
excluding iodines. The Frequency of 184 days recognizes E
does not change rapidly.
This SR has been modified by a Note that indicates sampling
is required to be performed within 31 days after a minimum of
2 effective full power days and 20 days of MODE 1 operation
have elapsed since the reactor was last subcritical for at
least 48 hours. This ensures that the radioactive materials
are at equilibrium so the analysis for E is representative
and not skewed by a crud burst or other similar abnormal
event.

REFERENCES

1. 10 CFR 100.11.
2. UFSAR,
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.17

RCS Loop Isolation Valves

BASES
BACKGROUND

The reactor coolant loops are equipped with loop isolation
valves that permit any loop to be isolated from the reactor
vessel. One valve is installed on each hot leg and one on
each cold leg. The loop isolation valves are used to perform
maintenance on an isolated loop. Power operation with a loop
isolated is not permitted.
To ensure that inadvertent closure of a loop isolation valve
does not occur, the valves must be open with power to the
valve operators removed in MODES 1, 2, 3 and 4. If the valves
are closed, a set of administrative controls and equipment
interlocks must be satisfied prior to opening the isolation
valves as described in LCO 3.4.18, "RCS Isolated Loop
Startup."

APPLICABLE
SAFETY ANALYSES

The safety analyses performed for the reactor at power
assume that all reactor coolant loops are initially in
operation and the loop isolation valves are open. This LCO
places controls on the loop isolation valves to ensure that
the valves are not inadvertently closed in MODES 1, 2, 3
and 4. The inadvertent closure of a loop isolation valve
when the Reactor Coolant Pumps (RCPs) are operating will
result in a partial loss of forced reactor coolant flow
(Ref. 1). If the reactor is at power at the time of the
event, the effect of the partial loss of forced coolant flow
is a rapid increase in the coolant temperature which could
result in DNB with subsequent fuel damage if the reactor is
not tripped by the Low Flow reactor trip. If the reactor is
shutdown and an RCS loop is in operation removing decay heat,
closure of the loop isolation valve associated with the
operating loop could also result in increasing coolant
temperature and the possibility of fuel damage.
RCS Loop Isolation Valves satisfy Criterion 2 of 10 CFR
50.36(c) (2) (ii).

LCO

This LCO ensures that the loop isolation valves are open and
power to the valve operators is removed. Loop isolation
valves are used for performing maintenance in MODES 5 and 6.
(continued)
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The safety analyses assume that the loop isolation valves
are open in any RCS loops required to be OPERABLE by
LCO 3.4.4, "RCS Loops-MODES 1 and 2," LCO 3.4.5, "RCS
Loops-MODE 3," or LCO 3.4.6, "RCS Loops-MODE 4."

APPLICABILITY

In MODES 1 through 4, this LCO ensures that the loop
isolation valves are open and power to the valve operators is
removed. The safety analyses assume that the loop isolation
valves are open in any RCS loops required to be OPERABLE.
In MODES 5 and 6, the loop isolation valves may be closed.
Controlled startup of an isolated loop is governed by the
requirements of LCO 3.4.18, "RCS Isolated Loop Startup."

ACTIONS

The Actions have been provided with a Note to clarify that
all RCS loop isolation valves for this LCO are treated as
separate entities, each with separate Completion Times,
i.e., the Completion Time is on a component basis.
A.1
If power is inadvertently restored to one or more loop
isolation valve operators, the potential exists for
accidental isolation of a loop. The loop isolation valves
have motor operators. Therefore, these valves will maintain
their last position when power is removed from the valve
operator. With power applied to the valve operators, only
the interlocks prevent the valve from being operated.
Although operating procedures and interlocks make the
occurrence of this event unlikely, the prudent action is to
remove power from the loop isolation valve operators. The
Completion Time of 30 minutes to remove power from the loop
isolation valve operators is sufficient considering the
complexity of the task.
B.1, B.2, and B.3
Should a loop isolation valve be closed in MODES 1
through 4, the affected loop isolation valve(s) must remain
closed and the unit placed in MODE 5. Once in MODE 5, the
isolated loop may be started in a controlled manner in
accordance with LCO 3.4.18, "RCS Isolated Loop Startup."
Opening the closed isolation valve in MODES 1 through 4
could result in colder water or water at a lower boron
concentration being mixed with the operating RCS loops
(continued)

North Anna Units 1 and 2

B 3.4.17-2

Rev 0 (Draft 3),

10/09/00

RCS Loop Isolation Valves

B 3.4.17

BASES
ACTIONS

B.1, B.2, and B.3 (continued)
resulting in positive reactivity insertion. The Completion
Time of Required Action B.1 allows time for borating the
operating loops to a shutdown boration level such that the
unit can be brought to MODE 3 within 6 hours and 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

3.4.17.1

The Surveillance is performed to ensure that the RCS loop
isolation valves are open prior to removing power from the
isolation valve operator. There is no remote position
indication available after power is removed from the valve
operators. The valves will maintain their last position when
power is removed for the valve operator.
SR

3.4.17.2

The primary function of this Surveillance is to ensure that
power is removed from the valve operators, since SR 3.4.4.1
of LCO 3.4.4, "RCS Loops-MODES 1 and 2," ensures that the
loop isolation valves are open by verifying every 12 hours
that all loops are operating and circulating reactor
coolant. The Frequency of 31 days ensures that the required
flow will remain available, is based on engineering
judgment, and has proven to be acceptable. Operating
experience has shown that the failure rate is so low that the
31 day Frequency is justified.
REFERENCES

1. UFSAR,
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RCS Isolated Loop Startup
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.18

RCS Isolated Loop Startup

BASES
BACKGROUND

The RCS may be operated with loops isolated in MODES 5 and 6
in order to perform maintenance. While operating with a loop
isolated, there is potential for inadvertently opening the
isolation valves in the isolated loop. In this event, any
coolant in the isolated loop would begin to mix with the
coolant in the operating loops. This situation has the
potential of causing a positive reactivity addition with a
corresponding reduction of SDM if:
a. The temperature in the isolated loop is lower than the
temperature in the operating Residual Heat Removal (RHR)
or RCS loops (cold water incident); or
b. The boron concentration in the isolated loop is lower
than the boron concentration required to meet the SDM of
LCO 3.1.1 or the boron concentration of LCO 3.9.1 (boron
dilution incident).
If the loop is drained of coolant, startup of an isolated
loop will cause coolant to flow from the RCS into the
isolated portion of the loop with the potential to lower the
RCS water level and cause a loss of suction to the RHR System
pumps.
As discussed in the UFSAR (Ref. 1), the startup of a filled,
isolated loop is done in a controlled manner that virtually
eliminates any sudden reactivity addition from cold water or
boron dilution because:
a. This LCO and unit operating procedures require that the
boron concentration in the isolated loop be equal to or
greater than the boron concentration required to meet the
SDM of LCO 3.1.1 or the boron concentration of LCO 3.9.1
prior to opening the isolation valves, thus eliminating
the potential for introducing coolant from the isolated
loop that could dilute the boron concentration in the
operating loops below the required limit.
b. The cold leg loop isolation valve cannot be opened unless
the loop has been operated with the hot leg isolation
valve open and recirculation flow of Ž 125 gpm for
(continued)
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BACKGROUND
(continued)

Ž 90 minutes. This ensures that the temperatures of both
the hot leg and cold leg of the isolated loop are within
20°F of the operating loops and the boron concentration of
the isolated loop is greater than or equal to the boron
concentration required to meet the SDM of LCO 3.1.1 or
the boron concentration of LCO 3.9.1. Compliance with the
recirculation requirement is ensured by operating
procedures and automatic interlocks.
c. Other automatic interlocks prevent opening the hot leg
loop isolation valve unless the cold leg loop isolation
valve is fully closed.
The startup of an initially drained, isolated loop is
performed in a controlled manner to ensure that sufficient
water is available in the RCS to support RHR operation. In
this case, the automatic interlocks are defeated and the
isolated loop is filled under administrative control.

APPLICABLE
SAFETY ANALYSES

During startup of a filled isolated loop, the cold leg loop
isolation valve interlocks and operating procedures prevent
opening the valve until the isolated loop and active RCS
volume temperatures are equalized and the boron
concentration is within limit. This ensures that any
undesirable reactivity effect from the isolated loop does
not occur.
An evaluation of the effects of opening the loop isolation
valves with the boron concentration or temperature
requirements of the filled, isolated portion not met is
described in Reference 1. Failure to follow the requirements
in the LCO could result in the RCS boron concentration or
coolant temperature being reduced with a corresponding
reduction in SDM. The evaluation concluded that adequate
time is available for an operator to identify and respond to
such an event prior to reactor criticality.
The initial RCS volume requirements ensure that the
operation of the RHR System is not impaired during the
filling of an isolated loop from the RCS should the isolation
valves on three drained, isolated loops be inadvertently
opened.
RCS isolated loop startup satisfies Criterion 2 of 10 CFR
50.36(c) (2) (ii).
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Loop isolation valves are used for performing maintenance
when the unit is in MODE 5 or 6. This LCO governs the return
to operation of an isolated loop (i.e., the hot and cold leg
loop isolation valves are initially closed) and ensures that
the loop isolation valves remain closed unless acceptable
conditions for opening the values are established.
There are two methods for returning an isolated loop to
operation. The first method is used when the isolated loop is
filled with water. When using the filled loop method, the hot
leg isolation valve (e.g., the inlet valve to the isolated
portion of the loop) is opened first. As described in
LCO 3.4.18.a, the water in the isolated loop must be borated
to at least the boron concentration needed to provide the
required shutdown margin prior to opening the hot leg
isolation valve. This ensures that the RCS boron
concentration is not reduced below that required to maintain
the required shutdown margin. The water in the isolated loop
is then mixed with the water in the RCS by establishing flow
through the recirculation line (which bypasses the cold leg
isolation valve). After the flow through the recirculation
line has thoroughly mixed the water in the isolated loop with
the water in the RCS and it is verified that the isolated
loop temperature is no more than 20°F below the temperature
of the RCS (to avoid reactivity additions due to reduced RCS
temperature), the cold leg isolation valve may be opened.
The second method for returning an isolated loop to
operation is described in LCO 3.4.18.b and is used when the
isolated loop is drained of water. In the drained loop
method, the water in the RCS is used to fill the isolated
portion of the loop. Because the water in the RCS is used to
fill the loop, it is not necessary to establish limits on the
isolated loop water boron concentration or temperature.
However, if both isolation valves are not opened within two
hours, changes in water boron concentration in the isolated
portion of the loop may occur and it is necessary to verify
the boron concentration or close the hot leg and cold leg
isolation valves and follow the requirements of the LCO to
reopen them. The LCO also requires that the pressurizer
water level be established sufficiently high prior to and
during the opening of the isolation valves to ensure that the
inadvertent opening of all three sets of loop isolation
valves on three drained and isolated loops would not result
in loss of net positive suction head for the Residual Heat
Removal system.
(continued)
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The LCO is modified by a Note which allows Reactor Coolant
Pump (RCP) seal injection to be initiated to a RCP in a
drained, isolated loop. This is to support vacuum assisted
backfill of the loop. In this method, a vacuum is drawn on
the isolated loop prior to opening the cold leg isolation
valve in order to minimize the amount of trapped air in the
loop and to minimize the need to run the RCP in the isolated
loop to clear out air pockets. In order to draw a vacuum on
the isolated loop, the RCP seals must be filled with water.
The boron concentration of the water used for seal injection
must meet the same requirements as the reactor coolant
system and the loop must be drained prior to starting seal
injection in order to be sure that no water at a boron
concentration less than required remains in the isolated
loop.
The LCO is modified by a Note which allows a hot or cold leg
isolation valve to be closed for up to two hours without
considering the loop isolated and meeting the LCO
requirements when opening the closed valve. This allows for
necessary maintenance and testing on the valves and the
valve operators. If the closed valve is not reopened with two
hours, it is necessary to close both isolation valves on the
affected loop and follow the requirements of the LCO when
reopening the isolation valves. This is required because
there is a possibility that the water in the isolated loop
has become diluted or cooled to the point that
reintroduction of the water into to the reactor vessel could
result in a significant reactivity change.

APPLICABILITY

In MODES 5 and 6, RCS loops may be isolated to perform
maintenance. When a filled, isolated loop is to be put in
operation, the isolated loop boron concentration and
temperature must be controlled prior to opening the loop
isolation valves in order to avoid the potential for
positive reactivity addition. When an initially drained,
isolated loop is to be put into operation, sufficient RCS
inventory must be available to ensure that RCS water level
continues to support RHR operation. The LCO water level
requirement is sufficient to ensure that RCS water level
does not drop below that required for RHR operation. In
MODES 1, 2, 3 and 4, the loop isolation valves are required
to be open with power to the valve operators removed by
LCO 3.4.17, "RCS Loop Isolation Valves."
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A.1,

B.1. and C.1

Required Actions A.1, B.1, and C.1 apply when the
requirements of LCO 3.4.18.a are not met and a loop
isolation valve has been opened. Therefore, the Actions
require immediate closure of isolation valves to preclude a
boron dilution event or a cold water event or RCS water level
falling below that required for RHR operation.
D.1,

D.2, E.1 and E.2

Required Actions D.1, D.2, E.1 and E.2 apply when the
requirements of LCO 3.4.18.b are not met and an initially
drained, isolated loop is filled from the active RCS volume
by opening a loop isolation valve. If the RCS water level
requirement is not met, there is the possibility of
insufficient net positive suction head to support the RHR
pumps. If the RCP seal injection boron concentration
requirements are not met, there is the possibility of
diluting the reactor coolant boron concentration below that
which is required. In both cases, the isolation valve(s) are
to be closed and the requirements of the LCO must be met
prior to opening the isolation valves. If both isolation
valves on the loop are not fully opened within 2 hours, the
lack of flow through the closed valve(s) could result in the
boron concentration of the previously isolated portion of
the loop being significantly different from the remainder of
the RCS. The boron concentration in the isolated loop must be
verified to be within limit or the isolation valve(s) are to
be closed and the requirements of the LCO must be met prior
to opening the isolation valves.
F.1
If power is restored to one or more closed loop isolation
valve operators without the initial conditions in LCO
3.4.18.a.1 or LCO 3.4.18.b.1 being met, the potential exists
for accidental startup of an isolated loop and possible
reduction in shutdown margin. The loop isolation valves have
motor operators. Therefore, these valves will maintain their
last position when power is removed from the valve operator.
With power applied to the valve operators, only the
interlocks prevent the valve from being operated. Although
operating procedures and interlocks make the occurrence of
this event unlikely, the prudent action is to remove power
from the loop isolation valve operators. The Completion Time
(continued)
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F.1 (continued)
of 30 minutes to remove power from the loop isolation valve
operators is sufficient considering the complexity of the
task.

SURVEILLANCE
REQUIREMENTS

SR

3.4.18.1

This Surveillance is performed to ensure that the
temperature differential between a filled, isolated loop and
the operating loops is • 207F. The loop stop valve interlocks
ensure that the temperature of the isolated loop is
equalized with the temperature of the operating loops by
requiring that the isolated loop is operated for at least
90 minutes with a recirculation flow of Ž 125 gpm. The
safety analysis neglects the uncertainty associated with
measuring recirculation flow due to the insignificant effect
on the analysis. Performing the Surveillance 30 minutes
prior to opening the cold leg isolation valve in the isolated
loop provides reasonable assurance, based on engineering
judgment, that the temperature differential will stay within
limits until the cold leg isolation valve is opened. This
Frequency has been shown to be acceptable through operating
experience.
The Surveillance is modified by a Note which states that the
Surveillance is only required to be met when utilizing the
requirements of the LCO applicable to starting a filled,
isolated loop.
SR

3.4.18.2

To ensure that the boron concentration of a filled, isolated
loop is greater than or equal to the boron concentration
required to meet the SDM of LCO 3.1.1 or the boron
concentration of LCO 3.9.1, a Surveillance is performed
I hour prior to opening either the hot or cold leg isolation
valve. Performing the Surveillance 1 hour prior to opening
either the hot or cold leg isolation valve provides
reasonable assurance the boron concentration difference will
stay within acceptable limits until the loop is unisolated.
This Frequency is a reasonable amount of time given that the
isolated loop boron concentration changes slowly and the
time required to request and have analyzed a boron
concentration measurement prior to opening the isolation
valve.
(continued)
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REQUIREMENTS

SR 3.4.18.2 (continued)
The Surveillance is modified by a Note which
states that the
Surveillance is only required to be met when utilizing the
requirements of the LCO applicable to starting a filled,
isolated loop.
SR

3.4.18.3

This Surveillance is performed to ensure that a filled,
isolated loop is recirculated, with the hot leg isolation
valve open, for at least 90 minutes at a flow rate of at
least 125 gpm. This will ensure that the boron concentration
and temperature of the isolated loop is similar to those of
the operating loops. The Frequency of within 30 minutes
prior to opening the cold leg isolation valve in a filled,
isolated loop is considered a reasonable time to prepare for
the opening of the cold leg isolation valve. The
Surveillance is modified by a Note which states that the
Surveillance is only required to be met when utilizing the
requirements of the LCO applicable to starting a filled,
isolated loop.
SR

3.4.18.4

This Surveillance is performed to ensure that an isolated
loop is drained before opening an isolation valve to fill the
isolated portion of the RCS from the RCS active volume or
before initiating seal injection to the RCP in the isolated
loop. This verification is performed to prevent unsampled
water in a partially filled, isolated loop from mixing with
the water in the RCS and potentially causing reactivity
changes due to differences in boron concentration. The
Frequency of within 2 hours prior to filling an initially
drained loop from the active RCS volume or within 2 hours of
initiating seal injection to the RCP in the isolated loop is
considered a reasonable time to prepare for the opening of
the isolation valve. The Surveillance is modified by a Note
which states that the Surveillance is only required to be met
when utilizing the requirements of the LCO applicable to
starting an initially drained, isolated loop.
SR

3.4.18.5

This Surveillance verifies that the boron concentration of
the water used for seal injection to the RCP in the isolated
loop is borated to the same requirement as the RCS. This will
(continued)
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SR 3.4.18.5 (continued)
prevent the water used for seal injection from diluting
the
1
Note
Notes.
two
by
modified
is
LCO
The
water in the RCS.
when
met
be
to
required
only
is
Surveillance
states that the
utilizing the requirements of the LCO applicable to starting
an initially drained, isolated loop. Note 2 states that the
Surveillance is only required to be met when using blended
flow as the source for RCP seal injection. The other sources
for seal injection are required to be borated to at least the
required boron concentration and are periodically verified
by other specifications. The Frequency of within 1 hour
prior to initiating seal injection flow and once per hour
during filling of an initially drained loop from the active
RCS volume is considered a reasonable time to monitor the
seal injection boron concentration.
SR

3.4.18.6

This Surveillance verifies that there is sufficient water in
the RCS when filling an initially drained, isolated portion
of the RCS. The volume of water required is sufficient to
continue to support RHR operation in the event of the
inadvertent opening of the isolation valves on three
isolated and drained loops. The required level of 32%
incorporates inaccuracies due to use of instruments
calibrated at cold conditions. If instruments calibrated at
hot conditions are used, an indicated level of 39% is
required due to the increased instrument uncertainty. The
Frequency of every 15 minutes during filling of a drained,
isolated loop ensures that the operators are aware of the
water level during the filling operation. The Surveillance
is modified by a Note which states that the Surveillance is
only required to be met when utilizing the requirements of
the LCO applicable to starting a drained, isolated loop.
SR

3.4.18.7

This Surveillance is performed to ensure that the boron
concentration of an isolated loop satisfies the boron
concentration requirements of the RCS prior to completely
opening the cold leg isolation valve or opening the hot leg
isolation valve. The Surveillance is modified by a Note
which states that the Surveillance is only required to be met
when utilizing the requirements of the LCO applicable to
starting an initially drained, isolated loop. The Frequency
of within 1 hour prior to fully opening the cold leg
(continued)
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SR 3.4.18.7 (continued)
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.19 RCS Loops-Test Exceptions
BASES
BACKGROUND

The primary purpose of this test exception is to provide an
exception to LCO 3.4.4, "RCS Loops-MODES 1 and 2," to permit
reactor criticality under no forced flow conditions during
certain PHYSICS TESTS (natural circulation demonstration,
station blackout, and loss of offsite power) to be performed
while at low THERMAL POWER levels. Section XI of 10 CFR 50,
Appendix B (Ref. 1), requires that a test program be
established to ensure that structures, systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that the specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. This
testing is an integral part of the design, construction, and
operation of the power plant as specified in General Design
Criteria 1, "Quality Standards and Records" (Ref. 2).
The key objectives of a test program are to provide assurance
that the facility has been adequately designed to validate
the analytical models used in the design and analysis, to
verify the assumptions used to predict unit response, to
provide assurance that installation of equipment at the unit
has been accomplished in accordance with the design, and to
verify that the operating and emergency procedures are
adequate. Testing is performed prior to initial criticality,
during startup, and following low power operations.
The tests will include verifying the ability to establish
and maintain natural circulation following a unit trip,
performing natural circulation cooldown on emergency power,
and during the cooldown, showing that adequate boron mixing
occurs and that pressure can be controlled using auxiliary
spray and pressurizer heaters powered from the emergency
power sources.

APPLICABLE
SAFETY ANALYSES

The tests described above require operating the unit without
forced convection flow and as such are not bounded by any
safety analyses. However, operating experience has
demonstrated this exception to be safe under the present
applicability.
(continued)
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(continued)

As described in LCO 3.0.7, compliance with Test Exception
LCOs is optional, and therefore no criteria of 10 CFR
50.36(c)(2)(ii) apply. Test Exception LCOs provide
flexibility to perform certain operations by appropriately
modifying requirements of other LCOs. A discussion of the
criteria satisfied for the other LCOs is provided in their
respective Bases.

LCO

This LCO provides an exemption to the requirements of
LCO 3.4.4.
The LCO is provided to allow for the performance of PHYSICS
TESTS in MODE 2 (after a refueling), where the core cooling
requirements are significantly different than after the core
has been operating. Without the LCO, unit operations would
be held bound to the normal operating LCOs for reactor
coolant loops and circulation (MODES 1 and 2), and the
appropriate tests could not be performed.
In MODE 2, where core power level is considerably lower and
the associated PHYSICS TESTS must be performed, operation is
allowed under no flow conditions provided THERMAL POWER is
• P-7 and the reactor trip setpoints of the OPERABLE power
level channels are set • 25% RTP. This ensures, if some
problem caused the unit to enter MODE 1 and start increasing
unit power, the Reactor Trip System (RTS) would
automatically shut it down before power became too high, and
thereby prevent violation of fuel design limits.
The exemption is allowed even though there are no bounding
safety analyses. However, these tests are performed under
close supervision during the test program and provide
valuable information on the unit's capability to cool down
without offsite power available to the reactor coolant
pumps.

APPLICABILITY

This LCO is applicable when performing low power PHYSICS
TESTS without any forced convection flow. This testing is
performed to establish that heat input from nuclear heat
does not exceed the natural circulation heat removal
capabilities. Therefore, no safety or fuel design limits
will be violated as a result of the associated tests.
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A.1
When THERMAL POWER is Ž the P-7 interlock setpoint 10%, the
only acceptable action is to ensure the reactor trip
breakers (RTBs) are opened immediately in accordance with
Required Action A.1 to prevent operation of the fuel beyond
its design limits. Opening the RTBs will shut down the
reactor and prevent operation of the fuel outside of its
design limits.

SURVEILLANCE
REQUIREMENTS

SR

3.4.19.1

Verification that the power level is < the P-7 interlock
setpoint (10%) will ensure that the fuel design criteria are
not violated during the performance of the PHYSICS TESTS.
The Frequency of once per hour is adequate to ensure that the
power level does not exceed the limit. Unit operations are
conducted slowly during the performance of PHYSICS TESTS and
monitoring the power level once per hour is sufficient to
ensure that the power level does not exceed the limit.
SR

3.4.19.2

The power range and intermediate range neutron detectors and
the P-7 interlock setpoint must be verified to be OPERABLE
and adjusted to the proper value. A COT is performed prior to
initiation of the PHYSICS TESTS. A successful test of the
required contact(s) of a channel relay may be performed by
the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable CHANNEL
OPERATIONAL TEST of a relay. This is acceptable because all
of the other required contacts of the relay are verified by
other Technical specifications and non-Technical
Specifications tests at least once per refueling interval
with applicable extensions. This will ensure that the RTS is
properly aligned to provide the required degree of core
protection during the performance of the PHYSICS TESTS.
REFERENCES

1. 10 CFR 50, Appendix B, Section XI.
2. UFSAR,
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c. RCS total flow rate
APPLICABILITY:
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MODE 1.
..........

....................
Pressurizer pressure limit does not apply during:
THERMAL POWER ramp > 5% RTP per minute; or
a.
THERMAL POWER step >.10% RTP.
b.
.......... .........
................

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

ACTIONS
REQUIRED ACTION

CONDItION

A. One or more RCS DNB
parameters not within

A.1

WOG STS

Restore RCS DNB
parameter(s) to

2 hours

Be in MODE 2.

6 hours

within limit.

limits,

B. Required Action and
associated Completion
Time not met.

COMPLETION TIME

B.1

3.4-1
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RCS Pressure, Temperature, and Flow DNB Limits
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Rev 1. 04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.1, RCS PRESSURE, TEMPERATURE, AND FLOW DNB LIMITS
1. The brackets have been removed and the proper plant specific information/value has been
provided.
2. ITS SR 3.4.1.4 requires verification of RCS total flow rate and has a Frequency of 18
months. It contains a Note which states, "Not required to be performed until 24 hours
after > 90% RTP." CTS Surveillance Requirement 4.2.5.2 also requires a verification of
RCS total flow rate every 18 months but does contain the equivalent of the ITS SR Note.
The ITS SR 3.4.1.4 Note is deleted from the ITS. It is not necessary to specify a
Frequency beyond 18 months. Establishment of the conditions for performance of the
test is time consuming and the test is typically not performed until several weeks after
startup following refueling. This is acceptable because the calibration values used for the
RCS flow indications until the test can be performed are verified by trending plant
parameters, such as electrical output, monitoring of individual pieces of the flow
calorimetric, and cognizance of design changes which could affect RCS flow.
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RCS Minimum Temperature for Criticality
3.4.2
3.4 REACTOR COOLANT SYSTEM (RCS)
RCS Minimum Temperature for Criticality

3.4.2
LCO

3.4.2

APPLICABILITY:

Each RCS loop average temperature (T..) shall be >95410°F.

MODE 1.
MODE 2 with kff t 1.0.

ACTIONS

A. T8_ in one or more RCS

loops .not within
limit.

y.

30 minutes

Be in MODE

A.1

C>
64

WOG STS

COMPLETION TIME

REQUIRED ACTION

CONDIILUN

TS7F-2e

1_

3.4-3

Rev 1. 04/07/95

RCS Minimum Temperature for Criticality
3.4.2

.T5

SURVEILLANCE REQUIREMENTS

SR 3.4.2.1

Verify RCS T,, in each loop •0541t°F.

TsrF.'1

WOG STS
K-

3.4-4

Rev 1. 04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.2, RCS MINIMUM TEMPERATURE FOR CRITICALITY
1. The brackets are removed and the proper plant specific information/value is provided.
2. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.
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RCS P/T Limits
3.4.3
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.3
LCO

RCS Pressure and Temperature (P/T) Limits
RCS pressure. RCS temperature, and RCS heatup and cooldown
es shall be maintained within the limits speified in(T)

3.4.3

APPLICABILITY:

0

At all times.

ACTIONS
CONDIIIUN

REQUIRED ACTION

A.........
NOTE --------- A.1
Required Action A.2
shall be completed
whenever this
AND
Condition is entered.
A.2
Requirements of LCO
not met in MODE 1. 2,
3, or 4.

A"Jom

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

B.1

COMPLETION TIME

Restore parameter(s)
to within limits.

30 minutes

Determine RCS is
acceptable for
continued operation.

72 hours

Be in MODE 3.

6 hours

Be in MODE 5 with RCS
prse
sure psig.
pr <060

36 hours

AND
B.2

0
(continued)

WOG STS

3.4-5

Rev 1. 04/07/95

/?W4J4

ITS 3.4.3, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
INSERT
Figures 3.4.3-1 and 3.4.3-2 (Unit 1) and Figures 3.4.3-3 and 3.4.3-4 (Unit 2) with:
a.

A maximum heatup of 60°F in any one hour period,

b.

A maximum cooldown of 1000 F in any one hour period, and

c.

A maximum temperature change of 10OF in any one hour period during inservice
hydrostatic and leak testing operations above the heatup and cooldown limit curves.

North
North Anna Units 1 and 2

Page 3.4-5
Insert
Insert to
to Page
3.4-5
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RCS P/T Limits
3.4.3
ACTIONS

(continued)
COMPLETION TIME

REQUIRED ACTION

CONDITION
C.1

NOTE .........
C. -........
Required Action C.2
shall be completed
whenever this
Condition is entered.

Initiate action to
restore parameter(s)
to within limits.

Immediately

Determine RCS is
acceptable for
continued operation.

Prior to
entering MODE 4

AND
C.2

Requirements of LCO
not met any time in
other than MODE 1. 2.
3. or 4.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

SR

3.4.3.1

FREQUENCY

NOTE .....................
........-..........
Only required to be performed during RCS
heatup and cooldown operations and RCS
inservice leak and hydrostatic testing.

S....

..

.....

.

°°.°.......

...........

°..

°......

Verify RCS pressure. RCS temperature. and
RCS heatup
_{('_(cooldown
. rates
e are. within
limi ts and

30 minutes

Q

3

WOG STS

G

3.4-6

Rev 1. 04/07/95

ITS 3.4.3, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
INSERT 1
Material Property Basis
Limiting Material: Circumferential Weld Seam
1/4-T, 162.9 F
Limiting ART at 30.7 EFPY:
3/4-T. 139.9
2500.00

*11 ll

Hi1 lli1

1 111 11

I

etp
20 40

j(it)

I

~e

6

j

Leak Test Umit

I II Ii f 1l

2000.00
II

I
I. II

•A

I

1500.C
00

=J

I

i

-

! !!.

3.

I I I

I

.

..
unacceptable
UOperation
2 .. 1 .. --y'q-

I!

K-

!

V/

-I

I

I

&peration

1000.00
=
I-

- |tP"hr)

S40
500.00

,

7t-t

60

0.00
0

50

100

150

200

250

300

350

Cold Leg Temperature (Deg. F)

Figure 3.4.3-1 (page 1 of 1)
Unit 1 RCS Heatup Limitations
Heatup Rates up to 60°F/hr, Applicable for the first
30.7 EFPY, Without Margins for Instrumentation Errors

North Anna Units I and 22
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ITS 3.4.3, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
INSERT 2

Material Property Basis
Limiting Material: Circumferential Weld Seam
Limiting ART at 30.7 EPPY:
1/4-T, 162.9 F
3/4-T, 139.9 F
2500.00

ti

-

2000.00

II

I

1500.00

1:

r

777 11

Y1:
II

I~ftwI
U.

1000.00

I-,

IT
Iý

1

I

iiE

I
_I

I

[Acc
apbi OeaIwon0
f

I'

500.00

0.00

0

50

100

150

200

250

300

350

Cold Leg Temperature (Deg. F)

Figure 3.4.3-2 (page 1 of 1)
Unit 1 RCS Cooldown Limitations
Cooldown Rates up to 100 0 F/hr, Applicable for the first
30.7 EFPY, Without Margins for Instrumentation Errors

and 22
North Anna Units I1 and
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ITS 3.4.3, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
INSERT 3

Material Property Basis
Limiting Material: Lower Shell Plate
l/4-T, 196 F
Limiting ART at 17 EFPY:
3/4-T, 172 F

Heatup Rates (F/ir)
20 40 60
2500.00

! 11 1 1 1

SI

i

Leak Test Umit

2000.00

/Vi
1500.00
.Utnacceptable
O peration

L/

I

I_

==

r

1000.00
.

Acceptable
operation

I-

Hentup Rates

500.00
"so 60

E±40±,

I 1

I

0.00
0

50

100

150

200

250

300

350

400

Cold Leg Temperature (Deg. F)

Figure 3.4.3-3 (page 1 of 1)
Unit 2 RCS Heatup Limitations
Heatup Rates up to 60 0 F/hr, Applicable for the first 17 EFPY,
Without Margins for Instrumentation Errors

and 22
North Anna Units
Units I1 and

Insert
Insert to
to Page
Page 3.4-6
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ITS 3.4.3, RCS PRESSURE AND TEMPERATURE (PIT) LIMITS
INSERT 4
Material Property Basis
Limiting Material: Lower Shell Plate
1/4-T. 196 F
Limiting ART at 17 EFPY:
3/4-T. 172 F
1800.00
* ***

:: :::

I

: :i

-

!":

1600.00

1400.00

: II I I I

!

1200.00

:;

i

:::I
U

Unaccet
L.
€.LI
=3

I

l

Ai

A II

1000.00

I-,
CA

800.00
0UnAcceptable

20

Nm

6.

=.
6.

20~

~

~

Operation

Oeato

peation

600.00
1006

400.00
HV

60

•

s4 I IL

200.00

0.00

0

50

100

150

200

250

300

350

Cold Leg Temperature (Deg. F)
Figure 3.4.3-4 (page 1 of 1)
Unit 2 RCS Cooldown Limitations
Cooldown Rates up to 1000 F/hr, Applicable for the first 17 EFPY,
Without Margins for Instrumentation Errors

and 22
Units I1 and
Anna Units
North Anna
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to Page 3.4-6

Revision 0
Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.3, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
1. North Anna Power Station is not adopting a Pressure Temperature Limits Report (PTLR)
and is retaining in the ITS the limits on heatup, cooldown, and inservice leak and
hydrostatic testing, and data for maximum rate of change of reactor coolant temperature.
2. The brackets are removed and the proper plant specific information/value is provided.

North Anna Units I1 and 22
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RCS Loops-MODES 1 and 2
3.4.4
-

_
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.4

Z.60 39./.1

RCS Loops-MODES 1 and 2

APPLICABILITY:

t

RCS loops shall be OPERABLE and in operation.

LCO 3.4.4

MODES 1 and 2.

ACTIONS
REQUIRED ACTION

CONDITION

A. Requirements of LCO
not met.

A.1

Be in MODE 3.

SURVEILLANCE REQUIREMENTS
5URVLI LLANUL

seqi.I

SR 3.4.4.1

WOG STS

COMPLETION TIME

6 hours

FREQUENCY

Verify each RCS loop is in operation.

3.4-7

12 hours

Rev 1. 04/07/95

p,ow

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.4, RCS LOOPS - MODES 1 AND 2
1. The brackets are removed and the proper plant specific information/value is provided.

North Anna Units I and 2

Page
Page 1I

Revision 0
Revision 0

C,

1-51

RCS Loops-MODE 3
3.4.5
3.4

REACTOR COOLANT SYSTEM (RCS)
3.4.5 RCS Loops --MODE 3

3.1j.2

LCO

@Two

3.4.5

RCS loops shall be OPERABLE. and(
Con: Sys~n

capable of ro 'withdrawal-;•_•,

.......

-

'

-°

°'

°°°....NOE.....

E-

All reactor coolant pumps mayf
d
per 8 hour period provided:
n ,j

,

/

o)Lj.-•

a.

-

Copt6fol

the

Ae RCS loop shall be in o ratio
y
isno
aeo
with
-

wa.
-

er
L-

--.....--

-

-

- o-.......NO
- -

-

-

zdfor - 1 hour
--

No operatii

-e

• Ic?

.ion.-

b.

Core outlet temperature is maintained at least IO°F
below saturation temperature.
.............. ....... ..... . ..
............................

APPLICABILITY:

MODE 3.

ACTIONS
REQUIRED ACTION

CUNDIIOUN

COMPLETION TIME

A ,. 4,io a,.

A. One required RCS loop
inoperable,

A.1

Restore required RCS
loop to OPERABLE
status.

72 hours

B.1

Be in MODE 4.

12 hours

A, -iv,, ,•

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

(continued)

WOG STS

3.4-8
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3.4.53
RCS Loops-MODE

-rS-fC-2ý_?

A,-+,-, ý

-rS-rr-'4W
0

I

, 7,
L4, q,
1

c,Octle

i'I

boroni

-/omee

less4 -9.

RCS Loops-MODE 3
3.4.5
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE
SR

q

,q.I2.
/

3.4.5.2

SR 3.4.5.3

FREQUENCY

Verify steam generator secondary side water
levels are k $171 for required RCS loops.

12 hours

Verify correct breaker alignment and
indicated power are available to the
required pump that is not in operation.

7 days

i-= . . . -- :

WOG STS

3.4-10

Rev 1, 04/07/95

n- TP-

24

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.5, RCS LOOPS - MODE 3
1. The brackets are removed and the proper plant specific information/value is provided.
2. NUREG-143 1 Specification 3.4.5 contains requirements and actions on the Rod Control
System based on the assumption that the accident analysis for an uncontrolled RCCA
bank withdrawal requires two RCS loops to be in operation. The North Anna accident
analysis for uncontrolled RCCA bank withdrawal from a subcritical condition assumes
that only one RCS loop is in operation. As a result, the ITS LCO does not contain
requirements on the reactor trip breakers or the Rod Control System. iTS Condition C. 1
(ISTS Condition D. 1), which requires the CRDMs to be de-energized when no RCS loop
is in operation, was retained to protect this analysis assumption. These changes are
consistent with the North Anna accident analysis assumptions.
3. TSTF-265 is modified. TSTF-265 expanded the Surveillance to require performance on
both the operating and non-operating pump. This portion of the generic change is not
adopted. Verification of breaker position and indicated power availability is not
necessary on the operating pump as pump operation is adequate indication of available
power.
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RCS Loops-MODE
3.4.64

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.6 RCS Loops-MODE 4
Two loops consisting ofany combination of RCS loops and
residual heat removal (RHR) loops shall be OPERABLE, and one
loop shall be in operation.

LCO 3.4.6

NOTES ...........................
..... ........................
(RCPs) and RHR pumps may(R)
pumps
All reactor coolant
1.
d&.neegii-id for : 1 hour per 8 hour period provided:
..-

0/

.h ..

AR
,o/

(4,'

,

•

•,_•

rIrmitted that would cause

a.

No operations are

b.

Core outlet temperature is maintained at least 10*F

r

on on

below saturation temperature.
No RCP shall besarted with any RCS cold leg

...

12.

F unless
temperature
rF the secondary side water
r
temperature of- ac steam generator (SG) is 50F
RCS cold leg temperatures.
above each of the...............................
.............................

-

APPLICABILITY:

10

MODE 4.

ACTIONS

/a f ý,0 a0..

-rSrF-263

WOG STS

3.4-11Re

Rev 1,
4/15
1. 04/07/95

RCS Loops-MODE 4
3.4.6
ACTIONS

(coanti nued)
CONDITION

COMPLETION TIME

REQUIRED ACTION

I

I

I
I

B. One

equired RHR loo

24 h rs

Be in M E 5.

B.1

-rT 7-r--263

1 perable.
AND

RCS loops

Two require
injperabl

I

I

"

4.

I
--

m

.equiredýý
loops inopera

Immedi atel y
e.

-FS -F-.263

Ror
ýdpCS ron loop in
Immedi atel y

___________________________________________________________________________
i

ta V

VEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

q, 1,~3.3

RHR or RCS loop is in operation.

SR 3.4.6.1

Verify

SR 3.4.6.2

Verify SG secondary side water levels are
for required RCS loops.

12 hours

7T-S 7F-263

12 hours

(continued)

WOG STS

3.4-12
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RCS Loops-MODE
3.4.64

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

i

SR 3.4.6.3

________

I

Verify correct breaker alignment and
indicated power are available to the
required pump that is not in operation.

)
I

S,-/-,

-

____________

A• c

N0
e~t

-2qihc-s
-

WOG STS

FREQUENCY

-

-P

3.4-13

Rev 1, 04/07/95

ýe,).

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.6, RCS LOOPS - MODE 4
1. The brackets are removed and the proper plant specific information/value is provided.
2. TSTF-265 is modified. TSTF-265 expanded the Surveillance to require performance on
both the operating and non-operating pump. This portion of the generic change is not
adopted. Verification of breaker position and indicated power availability is not
necessary on the operating pump as pump operation is adequate indication of available
power.

North Anna Units 1 and 2
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RCS Loops-MODE 5. Loops Filled
3.4.7
3.4
3.4.7

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-MODE 5. Loops Filled
One residual heat removal (RHR) loop shall be OPERABLE and
in operation, and either:

LCO 3.4.7

a.

One additional RHR loop shall be OPERABLE: or

b. The secondary side water 1eve

of

generatoro) (SGO) shall be > 0170%. ..

steam

s
.

.............................NOTES ...........................
The RHR pump.of the loop in operation may(O)
1.
edjfor ! 1 hour per 8 hour period provided:
,erWdiT
AlL
(IJ

_Vý4
Ot

-

NO "

Jions arejpermitted th_ýtwould cqpse "
RCS boron oancentratioK and
I of t
e"4'm

V
I-k

TXrF-ZBa.

etv'

b.

tjA'~
IofIAe

/TT-I-T3

+ two,o~2.

c)~~~'
_

Iee

One required RHR loop may be inoperable for up to
2 hours for surveillance testing provided that the other
RHR loop is OPERABLE and in operation.

(23 S F&e ,4-I

withes--one or
s__
pump shall be
No reactor
•
e • 27&o'FL,--2"
<5{unl
d leg temperatures
RCS colcoolant
more
SG is :5 50°FT
secondary side water temperature o
".
above each of the RCS cold leg temperatures.

vý

4.

ANe

Core outlet temperature is maintained at least 10OF
below saturation temperature.

All RHR loops may be removed from operation during
planned heatup to MODE 4 when at least one RCS loop is
in operation.
o
. o . o. oo.... ..
... °°°.........

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

APPLICABILITY:

WOG STS

MODE 5 with RCS loops filled.

3.4-14
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RCS Loops-MODE 5. Loops Filled
3.4.7
ACTIONS

I

CONUI IION

A. One RH oop
ino able.
k

-,oe

A

ICOMPLETION TIME

RE!QRED ACTION
A.1

Initiate
ion to
restore
second RHR
loop
OPERABLE

D

Immedi atel y

7STF
261

staat

Required SGs secondary
water levels not
jside
within limits.

OR

restore required SG
secondary side water

I

vh' tn within

limits.

g5r57e r

loops
aZil•iD l

. l"

-Suspend
or
ons invol•

a

OR"4
loop in

(RHR

operation.

Immedi atel y

duction of S
ron concen ation.

Initiate action to
restore one RHR loop
to OPERABLE status
and operation.

6;2

ev"4.s

12

AND
Immediately

=

J~ 'o/

atcAv'~coI4
~~
tf'c,
co ls..(
JA boa&
OMe
-s4
3,b(;
A.CO
c,
OMf
SURVEILLANCE REQUIREMENTS
•c./1e

It

-/k•
, rLa.7,
re

SURVEILLANCE

,,Ci

-1o mra

FREQUENCY

ty q.1,3,£4

SR 3.4.7.1

Verifyo§gRHR loop is in operation.

12 hours

Lf q;

SR 3.4.7.2

Verif
SI

12 hours

2

7-S 7F-2 86

g

SG secondary side water level is
in required

7-57F2 o2
,2,

,,m

(continued)
WOG STS

3.4-15
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ITS 3.4.7, RCS LOOPS - MODE 5, LOOPS FILLED
INSERT

A.

One required RHR loop
inoperable.

A.1

Initiate action to restore a
second RHR loop to
OPERABLE status.

Immediately

Initiate action to restore
required SG secondary
side water levels to within
limits.

Immediately

AND
OR
One RHR loop
OPERABLE.

_______________________

B.

One or more required
SGs secondary side
water levels not within
limits.

A.2

t

a

B.1

Initiate action to restore a
second RHR loop to
OPERABLE status.

Immediately

Initiate action to restore
required SG secondary
side water levels to within
limits.

Immediately

OR
AND
B.2
One RHR loop
OPERABLE.
____________________________

North Anna Units I1 and 22
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RCS Loops-MODE 5. Loops Filled
3.4.7
SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

qq.,3,.2

SR

3.4.7.

Verify correct breaker alignment and
indicated power are available tothe
required RHR pump.'that is not in operation.

_A
L
74a__,

WOG STS

7 days

7ri2,s

- -o-e
'W_""'

3.4-16
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.7, RCS LOOPS - MODE 5, LOOPS FILLED
1. The brackets are removed and the proper plant specific information/value is provided.
2. Editorial change made for consistency with other changes made to the ISTS.
3. Editorial change made for enhanced clarify or consistency with the ISTS Writer's Guide.
4. TSTF-265 is modified. TSTF-265 expanded the Surveillance to require performance on
both the operating and non-operating pump. This portion of the generic change is not
adopted. Verification of breaker position and indicated power availability is not
necessary on the operating pump as pump operation is adequate indication of available
power.
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RCS Loops-MODE 5. Loops Not Filled
3.4.8
REACTOR COOLANT SYSTEM (RCS)

3.4

3.4.8 RCS Loops-MODE 5. Loops Not Filled
LCO

o

e

-..................-.......... NOTES ...........................
•i for 5 15 minutes when
e-er
s ma.
All RHR
•swi c ing from oneoop to another provided:
a. (*rhe core outlet temperature is maintained > 10OF

S1.

b

c-

AlN~c Vy

Two residual heat removal (RHR) loops shall be OPERABLE and
one RHR loop shall be in operation.

3.4.8

,
....

below saturation temperaturek)

•,.••.,,,,J

441

f6Ces
-

,.

V

J./I e.•ýc

Lo3, 1,Ij

2.
.°....

Ws7-.&

L,fthat would ase_,a}
concentratin; affd J
c.

VR6 , Co*1..

-rT.rc-l.s

No draining operations to further reduce the RCS
water volume are permitted.

One RHR loop may be inoperable for < 2 hours for
surveillance testing provided that the other RHR loop is
OPERABLE and in operation.
......

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

.

°..............

°.. .

d•',

APPLICABILITY:

MODE 5 with RCS loops not filled.

ACTIONS
CONDITION
A. OneA
inoperable.

REQUIRED ACTION
A.1

Initiate action to
restore RHR loop to
OPERABLE status.

COMPLETION TIME
Immedi atel y

(continued)

WOG STS

3.4-17

Rev 1. 04/07/95

eec'. 0

"T-IT/-.2 ,3

~~S RCS

Loops-MODE 5, Loops Not Filled
3.4.8

"N(continue
&

5-•

I COMPLETION TIME

REQUIRED A}TION

CONDITION

I

B.1
OR

{Suspen'

.

11

Immediately

oper1 oons involvin
Irepction in RCS/
yb6ron concentrat, n.

TS 7-r- Z.

AND

RHR loop
on. in
0pmrati

I

___________________

Immediately

Initiate action to
restore one RHR loop
to OPERABLE status
and operation.

B.2

i

SURVEILLANCE REQUIREMENTS
SURVEILLANLE
!jF

I

12 hours

Verify o7RHR loop is in operation.

SR 3.4.8.1

FREQUENCY
E

I-

Verify correct breaker alignment and
indicated power are available to the
required RHR pump that is not in operation.

SR 3.4.8.2

No+
(ý,Leyd
F1c-

WOG STS

rn

t5

"7• 7r7 days

ire

1e4

A-

3.4-18
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pv.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.8, RCS LOOPS - MODE 5, LOOPS NOT FILLED
1. The brackets are removed and the proper plant specific information/value is provided.
2. TSTF-265 is modified. TSTF-265 expanded the Surveillance to require performance on
both the operating and non-operating pump. This portion of the generic change is not
adopted. Verification of breaker position and indicated power availability is not
necessary on the operating pump as pump operation is adequate indication of available
power.
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Pressurizer
3.4.9
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.9

Pressurizer
The pressurizer shall be OPERABLE

LCO 3.4.9

a.

Pressurizer wate r level-•

%: and

heaters UPERABLE with the
125kWand capable of being
powered from an emergency -e-sypplyr?,

b. /Itwo

group

of3pressurize

"capacity;tWf each group

APPLICABILITY:

ii

MODES 1. 2, and 3.

ACTIONS

REQUIRED ACTION

CONDI ION

,4,4-

6 .

COMPLETION TIME

BeinMODE.

6 hours

A.0

Be in MODE 4.

12 hours

B. One required group of
pressurizer heaters
inoperable,

B.1

Restore required
group of pressurizer
heaters to OPERABLE
status.

72 hours

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

C.1

Be in MODE 3.

6 hours

Be in MODE 4.

12 hours

A. Pressurizer water
level not within
limit.

A.1

r

ta

AND
"-7

A,,O, "

AND
C.2

WOG STS

3.4-19

Rev 1. 04/07/95

,ffEB

ITS 3.4.9, PRESSURIZER

INSERT

A.2

Fully insert all rods.

6 hours

Place Rod Control System
in a condition incapable of
rod withdrawal.

6 hours

AND
A.3

AND

and 22
North Anna Units I1 and

to 3.4-19
Insert to
Insert
3.4-19

Revision 0
Revision 0

Pressurizer

3.4.9

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
-<,O qq,,q, I

Ale",ý

SR

3.4.9.1

SR 3.4.9.2

FREQUENCY

Verify pressurizer water level is •r

12 hours

.•3

Verify capacity of each rejquiired group of
pressurizer heaters is ;- l25gkW.

sJ~
I

SR

Verify jpquired pressurizeraters are
om an
capab~} of being powered
enrjency power supply.

7Z 71r~-!1.

F-

Ai8]4
month

2
f

WOG STS

3.4-20

Rev 1. 04/07/95

,0O

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.9, PRESSURIZER
1. The brackets are removed and the proper plant specific information/value is provided.
2. North Anna is equipped with two groups of pressurizer heaters that are permanently
powered by Class lE power supplies. Therefore, ITS SR 3.4.9.3, which verifies that
pressurizer heaters can be manually swapped from normal power to emergency power, is
not applicable to North Anna.

and 22
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Pressurizer Safety Val ves
3.4.10
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.10

Pressurizer Safety Valves

LCO 3.4.10

Z A.,q.

APPLICABILITY:

NOTE ............................
..... ........................
The lift settings are not required to be within the LCO
limits during MODES 3 and 4 for the purpose of setting the
pressurizer safety valves under ambient (hot) conditions.
This exception is allowed for {54thours following entry
into MODE 3 provided a preliminary cold setting was made
prior to heatup.
..

........-

....

4..................................

j

U

•j--Q--¶MODES 1. 2, and 3.
MODE 4 with all RCS cold leg temperatures >

C

I

(rhreeopressurizer
safety valves shall be OPERABLE with
ift settingsL5i 464]Jsig~fd < .L510] .Jpsg)

...

.....

.

ACTIONS

REQUIRED ACTION

CONWIIION
,,3. L3.L

A. One pressurizer safety
valve inoperable.

A.1

Restore valve to
OPERABLE status.

15 minutes

B. Required Action and
associated Completion
Time not met.

B.1

Be in NODE 3.

6 hours

AND
B.2

OR

/c4?O

COMPLETION TIME

Two or more
pressurizer safety
valves inoperable.

f29&

WOG STS

i, f2YD/'-.>'O

Be in MODE 4 with any
RCS cold leg
temrnratures

-F7-rF-3-2

s

0D
a-vev---a9

3.4-21

ugt

V'o

s,¾ige uJloe

Rev 1. 04/07/95

eev.0

Pressurizer Safety Valves
3.4.10

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

SR

L'6

3.4.10.1

FREQUENCY

Verify each pressurizer safety valve is
OPERABLE in accordance with the Inservice
Testing Program. Following testing, lift
settings shall be within ± 1%.

In accordance
with the
Inservice
Testing-Program

3, q,3' I

WOG STS

3.4-22

Rev 1, 04/07/95

pe,0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.10, PRESSURIZER SAFETY VALVES
1. The brackets are removed and the proper plant specific information/value is provided.

North Anna Units I1 and 22
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Pressurizer PORVs
3.4.11
REACTOR COOLANT SYSTEM (RCS)

3.4

3.4.11
LCO

Pressurizer Power Operated Relief Valves (PORVs)

3.4.11

APPLICABILITY:

Each PORV and associated block valve shall be OPERABLE.

MODES 1. 2, and 3.
(a-A

ACTIONS
.......
S.....................................

1.

NOTES.----------- ----------- ---------NOTES.

Separate Condition entry is allowed for each PORV't

2. LCO 3.0.4 is not applicable.
..........................................................................

8,3

e-ac-~ ,4 0 (Qh

...

One or more PORVs
in rabieand capa
ing manually
of

A4c+,oW"4 A.

(f,Fr

ree4!7

ev-+1QJ0

\C
I

0

fro.

0
TIME
I

.Q:)
0i

Al "

AD
'I

WOG STS

. ...
_AN/O 7'.-1C

"T'zrF-29•7

3.4-24
.

-Fr
I "•7--,,

L -;•

•oC.•-1
2d~t,

e~o.0

Pressurizer PORVs
3.4.11
ACTIONS
CONDITION

REQUIRED ACTION

(continued)

-

Restore one block
valve t
RABLE

sat

AL4

•@.

Required Action and
associated Completion
Time of Condition/V)
not met.

2 hours

QD

re~

"2S
.2q•7fE

rAND
F.

Restore rem 'ing
block valv
to
OPERABLE
attus.

72 h rs

.. 1

Be in MODE 3.

6 hours

Be in MODE 4.

12 hours

AND

6p

1
(P.2

Lt#

[if

COMPLETION TIME

2,,

34)

ied)

7-TS 7-r-,28
3.4-25

Rev 1, 0410'7/95
-7 dacs
/

Pressurizer PORVs
3.4.11
SURVEILLANCE REQUIREMENTS

(continued)

2-

ý0
+0
10

WOG STS

3.4-26

Rev 1. 04107/95

(?et'(:O

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.11, PRESSURIZER PORVs
1. This bracketed requirement is deleted because it is not applicable to North Anna. The
following requirements are renumbered, where applicable, to reflect this deletion.
2. The brackets are removed and the proper plant specific information/value is provided.
3. The North Anna PORVs are supplied from both the Instrument Air system and backup
nitrogen accumulators. The backup nitrogen accumulators are needed for PORV
OPERABILITY. A Condition is added to the ITS for one or more PORVs inoperable due
to inoperable backup nitrogen supply and the PORVs capable of being manually cycled.
A Surveillance is added to verify the OPERABILITY of the backup nitrogen supply.
Subsequent items are renumbered as needed. The wording of SR 3.4.11.3 has been
revised to reflect this design.
4. ISTS Required Actions E. 1 and E.2 are not adopted. They are duplicative of ISTS
Required Actions C. 1 and C.2, which are required for the inoperable PORVs regardless
of whether ISTS Required Actions E. 1 and E.2 are adopted. References to ISTS
Required Action E.2 are removed from NOTES for the Required Actions of ISTS
Condition C and Condition F.

North Anna Units I1 and 2
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LTOP System
3.4.12
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.12

L60t 3",s3
INfe -;

4co 3..'3

Low Temperature Overpressure Protection (LTOP) System
of
with a Mximumchar4
be
An0. LTOP System
- . . shall
.
. OPERABLE
: _
^ne
g into the RCS'and the accumulal
capable of inei
isolatepand either
1 a or b below.

G(ej2

_

a;

_

s ot&

fvaes

Appl*,6,i
31q

.•.3 I

500Q.i~*

L

•_

gc~

s, L,,/,

id,,

L4.2)4

(Us+0 4S&s
celi ~4

Z3S *Ft~wjv'

37S3"f,y

i#,,N2)wher7

13op °F•m, 4t2)
---- '

3.4-27
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t?.0

LTOP System
3.4.12
ACTIONS

Ale-,

co 3&3
/JI

it

Two or more charging
pumps capable of
injecting into the
RCS.

LTOP System
3.4.12

ArTTAJ

(n44rnarI

D. Required Action and
associated Compl etion
Time of Condition
not met.

rL ?-i.t

COMPLETION TIME

REQUIRED ACTION

CONDITION
D.1
OR..
D.2

Increase RCS cold leg
re to
ter
F
13, '\
7

12 hours

pressurize affected
accumulator to less

12 hours

than

miaxwmumý

I|

ressye for exi•ting I
eg tern • ture
Ucol
TLR
d in

ME.0iE

nera

i nto~per

E ý

ei
red

E.s_.mRes uiired(

E4

0

7 days

to
AvP &05WE
OPERABLE status.
"d=•

e in MODE 4.

0

i
C,

F.

One required -

F. 1

inopeiab1e in MODE 5
or 6.

1

____________________

24 hours

Restore reqi red

PRA-E sstatus.
to

-. 1OPERABLE

I

J

(continued)

WOG STS3
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0

LTOP System
3.4.12
ACTIONS

(continued)

AcI•'#

•
p•6

G. lte•r
Two requirLed
v4Wesji

Sinoperab

e

COMPLETION TIME

REQUIRED ACTION

CONDITION
G.1

rs1ZC-

Depressurize RCS and
establish RCS vent of
kt2.070 square
inches.

Sours

OR
L

Required Action and
associated Completion

Xi

of Condition A,

ID

E, or F not

met.
OR
LTOP System inoperable
for any reason other
than Condition A.00
C, D, E, or F.
a

q,§. 3.2.1
/4j.,3.2

fle~v

ee-v.c)
S

LTOP System
3.4.12
(continued)_________

SURVEILLANCE REQUIREMENTS

U-15

SURVEILLANCE

FREQUENCY

t
SR

A%

fIRvalve
R.1.4ucy
is Qp -f-or each
ctIion rYWvailve.
eqird

6)

SR

1
Ts7r-2
Verify RCS vent k02.07d square inches
open.

12 hours for
unlocked open
vent valve(s)

AND
~~i~en4
271

zt91
4

_

SR 3.4.12.0

A.LV12.C.

erify"PORV block valve is apn for each
required PORVI •
,J-PE

72 hours

c.
6 , A trA
4.12.7

V rrfy associat

HR sucton i

alve is locJe open with o
removed fgp each required
reliefý
ve.
7

'ion

0
@2

or powei
suction

If

A,,4;),jý

I
SR 3.4.12. O

- ..................
NOTE....................
Not required to be met until 12 hours after
decreasing RC
te

Perform a COT on each required PORV,
-excluding actuation.

31 days

(continued)
WOG STS

.Rev

JS.

••4=•77/.
4

1,n

Pr

1. 04/07/95

..

zF*

(04.0

LTOP System
3.4.12

oyr5

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

tq, ,q,3,ý

SR

3.4.12.q)

WOG STS

Perform CHANNEL CALIBRATION for each
required PORV actuation channel.

3.4-32

Olq
e months

(ý? C(ý

Rev 1, 04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.12, LTOP SYSTEM
1. The North Anna LTOP system does not assume the operation of the RHR suction relief
valves. References to the RHR suction relief valves are eliminated and the general term
"RCS relief valves" is replaced with the more accurate "PORVs" throughout. The North
Anna LTOP analysis assumes that only one charging pump and one Low Head Safety
Injection (LHSI) pump are available for injection below the LTOP arming temperature.
Appropriate changes are made to the ISTS and subsequent items are renumbered or
relabeled as necessary.
2. North Anna Power Station is not adopting a Pressure Temperature Limits Report (PTLR)
and is retaining the LTOP in the Technical Specifications. References to the PTLR have
been deleted.
3. The brackets are removed and the proper plant specific information/value is provided.
4. Changes are made to reflect those changes made to the ISTS.
5. A requirement is added for verification that the PORV keyswitch is in the AUTO position
in order to ensure that the LTOP System is activated. This Surveillance and Frequency
are consistent with the CTS.
6. The North Anna LTOP design assumes that an accumulator does not inject into the RCS
while in the LTOP protection regime. The North Anna CTS does not provide restrictions
on the accumulator during LTOP applicability. The ISTS have been altered to provide
the additional protection required to comply with the North Anna design.
The LCO is changed to require that the accumulator isolation valves be closed and power
removed from the isolation valve operators. The requirement to remove power from the
isolation valves provides additional assurance that inadvertent accumulator injection does
not occur. LCO 3.4.12, Action C, is revised to provide Conditions for an accumulator not
isolated and for power available to an accumulator isolation valve. The Required Actions
have been changed to require removing power from the affected isolation valve within
one hour.
The ISTS requires the accumulators to be isolated when accumulator pressure is greater
than the maximum RCS pressure for the existing cold leg temperature as allowed by the
P/T limit curves. The second change to the ISTS revises this requirement to require the
accumulators to be isolated when accumulator pressure is greater than the PORV lift
setpoint pressure given in the LCO. The North Anna LTOP analysis does not address the
situation of an accumulator injecting with the accumulator pressure above the PORV lift
setting but below the maximum RCS pressure for the existing cold leg temperature as
allowed by the P/T limit curves. The analysis does not address a PORV being used to
relieve pressure from accumulator injection. If the accumulator pressure is below the
PORV lift setpoint (which is also below the limiting pressure for the existing cold leg
temperature), injection of an accumulator cannot exceed the maximum RCS pressure for

North Anna Units I and 2

Page I

Reiso

0

Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.12, LTOP SYSTEM
the existing conditions. This revised allowance is stated in an LCO Note, a Note to
Condition C, and a Note to SR 3.4.12.3.
The ISTS Applicability Note stating the accumulator pressure conditions under which the
accumulator isolation valves must be isolated has been moved to an LCO Note. The Note
modifies the requirements needed to obtain the lowest functional capability or
performance level required for safe operation of the facility. The exception in the Note is
no longer dependent on the LTOP entry temperature, which is stated in the Applicability,
and is more appropriate as an LCO Note.
These more stringent controls on accumulator pressure and accumulator isolation will
ensure that the assumptions of the North Anna LTOP design are met.
7. Portions of TSTF-280, Revision 1, are not adopted. The revisions to LCO 3.4.12 made
by TSTF-280, Revision 1, to clarify the application of the available options are not
needed due to the changes made to the LCO to reflect the North Anna analysis and
design.
8. The North Anna PORVs are supplied from both the Instrument Air System and backup
nitrogen accumulators. The backup nitrogen accumulators are needed for PORV
OPERABILITY. A Surveillance is added to verify the OPERABILITY of the backup
nitrogen supply. Subsequent items are renumbered as needed.

and 22
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RCS Operational LEAKAGE
3.4.13
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.13

RCS Operational LEAKAGE

LCO 3.4.13
1.c-6

L c
.o

RCS operational LEAKAGE shall be limited to:
a.

No pressure boundary LEAKAGE:

b.

1 gpm unidentified LEAKAGE:

- 6,2.-1
3.q.

c.

10 gpm identified LEAKAGE;

?,.

d.

1 gpm total primary to secondary LEAKAGE through all
steam generators (SGs); and

e.

OVO gallons per day primary to secondary LEAKAGE
through any one SG.

2,f,6,2-,t

6,.2,C

c_o 3,,.-, 6, 2,

APPLICABILITY:

0

MODES 1. 2, 3, and 4.

ACTIONS
REQUIRED ACTION

.CONU

A. RCS LEAKAGE not within
limits for reasons
other than pressure
boundary LEAKAGE.

A.1

Reduce LEAKAGE to
within limits.

4 hours

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

OR

AcY,

COMPLETION TIME

AND
B.2

Pressure boundary
LEAKAGE exists.

WOG STS

3.4-33
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eek'.o

RCS Operational LEAKAGE
3.4.13

c1:

SURVEILLANCE REQUIREMENTS

5

bUKVUILLANL.

SR 3.4.13.1 ...................

FREQUENCY

NOTE ................

;-.

----------------------TE-...

Not required to be performed fi,/RODO oA
On required
until 12 hours.f steady state operation.
obe perfor d
............ wate-----invent or ---l. ....--during st dy

state o
f••RCS

atio

water inventory balance.

72 hours
I

•4,

SR 3.4.13.2

qsc'

Verify steam generator tube integrity is in
accordance with the Steam Generator Tube
Surveillance Program.

K

In accordance
with the Steam
Generator Tube
Surveillance
Program

'

WOG STS

3.4-34

(Y&rn-6'i

Rev 1. 04/07/95

1/1

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.13, RCS OPERATIONAL LEAKAGE
1. The brackets are removed and the proper plant specific information/value is provided.

and 22
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RCS PIV Leakage
3.4.14

, 15

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.14

RCS Pressure Isolation Valve (PIV) Leakae
L 3e rR.

_ +esr4eJ)

LCO 3.4.14

Leakage from each RCS PIV shall be within limit.

APPLICABILITY:

MODES 1. 2. and 3
MODE 4, except vaalves in the residual heat removal (RHR)
flow path when in. or during the transition to or from.
the RHR mode of operation.

C

ACTIONS
......................................NOTES...................................
1. Separate Condition entry is allowed for each flow path.
Enter applicable Conditions and Required Actions for systems made
inoperable by an inoperable PIV.
.............................................................

2.

L.............
A. One or more flow paths I
used to satisfy
Each val
with leakage from one
Requir Action A.1 and
or more RCS PIVs not
Requi d Action A.2 must have
within imit.
bee verified to meet
S 3.4.14.1 and be in the
reqD
eactor coJoant pressur
boundary -6r the high
pressure portion of he
systemY.

.tul
...........

0
(continued)

WOG STS
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RCS PIV Leakage
3.4.14
ACTIONS

New

0

0

WOG STS

3.4-36
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P&O.0

RCS PIV Leakage
3.4.14
SURVEILLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENTSZUKVLILLRANL

14, q/ ý, 7,

SR 3.4.14.1

FREQUENCY

................... NOTES ...................
Not reauired to be Derformed in
1
MODES 3 and 4.
2.

b4-esleJ

.
Not required to be performed on
RCS PIVs located in the RHR flow path
"wen in the shutdown cooling mode of

0

operation.
3.

RCS PIVs actuated during the
performance of this Surveillance are
not required to be tested more than
once if a repetitive testing loop

cannot be avoided.

Verify leakage from each RCS PIV is
equivalent to z 0.5 gpm per nominal inch of
valve size up ta'a maximum of 5 gpm at an
RCS presspre T22151'jsig and
P2255 psig.
S!

In accordance
with the
Inservice
Testing
Program, and
f f18rmonths

AND
Prior to
entering MODE 2
whenever the
unit has been
in MODE 5 for
7 days or more.
if leakage
testing has not
been performed
in the previous
9 months
AND'
(continued)

WOG STS
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(Oe'u.O
S

RCS PIV Leakage
3.4.14
SUJRVEI LLANCE REOUIREMENTS
SURVEILLANCE REQUIREMENTS
SURVEILLANCE

z
q, , . ?2.

SR

3.4.14.1

FREQUENCY
Within 24 hours
following valve
actuation due
to automatic or
manual action
or flow through
the valve

(continued)

O....
.....

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

.. ........

Not required to be t when the RHR Syste
autoclosure int ock is disabled in

accordance wi

SR 3.4.12.7.

HR System autoclosure i erlock
Veri f
pr ents the valves from bein opened
th a simulated or actual CS pressure
signal ; [425] psig.

.14.3

- NOTE ....................
..............
Not required t be met when the RHR System
autoclosure *iterlockis disabled in

accordance

ith SR 3.4.12.7.

RHR System autoclosure interlock
Veri
c ses the valves to close
utomatically with a simulated or actW
RCS pressure signal _ [600] psig./

WOG STS

3.4-38

Rev 1,

04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.14, RCS PIV LEAKAGE
1. The brackets are removed and the proper plant specific information/value is provided.
2. North Anna Units 1 and 2 do not utilize RHR autoclosure interlock valves. Therefore,
Condition 3.4.14.C, and SRs 3.4.14.2 and SR 3.4.14.3 have not been included in the
North Anna ITS.
3. The LCO, Applicability, Condition A, and SR 3.4.14.1 have been modified to reflect the
North Anna list of PIVs that must be tested. Based on an NRC Order and the Unit 2
SER, only a subset of PIVs are required to be leak tested under the Technical
Specifications. Those PIVs, which were determined by the NRC to match the WASH
1400 configurations that could cause an intersystem LOCA bypassing containment, are
tested to the Specification's requirements. The list of valves is located in the ITS Bases.
These valves are in the Low Pressure Injection headers. Isolating a leaking RCS PIV
would require isolating all Low Pressure Injection. Since either Required Action A.2
would place the unit in an unanalyzed condition, neither are adopted. Required Action
A. 1 is revised to state, "Restore RCS PIV leakage to within limit" since the valves cannot
be isolated and for consistency with the ITS Bases. As a result of the changes to the
Required Actions, the Condition A Note is not needed and is eliminated.

North Anna Units 1 and 2
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RCS Leakage Detection Instrumentation
3.4.15

&T5

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.15

RCS Leakage Detection Instrumentation

LCO 3.4.15

instrumentation shall be
The following RCS leakage detection
OPERABLE:
a.

6
01

APPLICABILITY:

flow)
One containmei.t sump (level or discharge

monitor;

k-2;/

MODES 1. 2, 3. and 4.

COMPLETION TIME

COMPLETION TIME

A LJrD.

A. Required containment
sump monitor
inoperable.

NOTE.........
not applicable.
is
LCO 3.0.4
)A.1

Perform SR 3.4.13.1.

AND

A.2
Jie
IT

orriýr

Restore required
containment sump
monitor to OPERABLE
status.

.......

Oncehours
per
24

-5T)-IIb

30 days

(continued)

Rev 1, 04/07/95
WOG STS
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RCS Leakage Detection Instrumentation
3.4.15

CT

A c+rov,\
I

(continued)

WOG STS

3.4-40
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6w. o

RCS Leakage Detection Instrumentation
3.4.15

cIT5

ACTIONS

(continued)
CONDITION

REQUIRED ACTION

COMPLETION TIME

COMPLETION TIME

L
D. Required containment
atmosphere
radioactivity monit
inoperable.

i

AND

Required Action and
associated Completion
Time not met.

.

0.

Restore required
containment
atmosphere
radioactivity onitor
atus.
to OPERABLE

30 days

*II

OR

ntainment
Required
air coo r condensate
flow rite monitor
mo rable.

(

,9.1

D.2

Rest e required
co•ainment air
oler condensate
flow rate monitor to
OPERABLE status.

0.1:

Be in MODE 3.

92

Be in MODE 5.

Enter LCO 3.0.3.

All required monitors

30 /da

6 hours
36 hours

Immediately

inoperable.

I

AUPI
nrnhITDEL4tMT -,
,Li.jurLI.L.I
IAM L
c1iuil I
KEMULI4UI
bUK~VLJLLru1~t
•UKVLXLI..•I•L

bUKVt.1LLP.Pi'.L

LY.A.6--o

SR

3.4.15.1

rf*

r.fl

I-WUMUb~T

Perform CHANNEL CHECK of the required
containment atmosphere radioactivity
monitor.

12 hours

(continued)
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RCS Leakage Detection Instrumentation
3.4.15

CT5

b A

0
T,-.1 6 7,1-)
436,z
j:1

a.•

. •

WOG STS
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AV ý(1)

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.15, RCS LEAKAGE DETECTION INSTRUMENTATION

1. The brackets are removed and the proper plant specific information/value is provided.
2. Containment air cooler condensate flow rate monitor requirements are not adopted
because NAPS does not have such monitors.

North Anna Units 1
I and
and 2
2

1
Page
Page I
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RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 RCS Specific Activity
LCO

3.4.16

APPLICABILITY:

The specific activity of the reactor coolant shall be within
limits.

MODES 1 and 2.
MODE 3 with RCS average temperature (T.,,)

Ž

500°F.

(eLAI)
DOSE EQUIVALENT 1-131
> 1.0 pCi/gm.

C..'4'ol

A

NAAA),.b

(continued)

WOG STS
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RCS Specific Activity
3.4.16

AtTTAMC

IPn•ia

REQUIRED ACTION

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

C.1

Be in MODE 3 with
Twg < 500 0F.

COMPLETION TIME
6 hours

OR
DOSE EQUIVALENT 1-131
in the unacceptable
region of
Figure 3.4.16-1.

SURVEILLANCE REQUIREMENTS

FREQUENCY

LLANCI.
EURYLI

I,
.SR 3.4.16.1

Verify reactor goolant gross specific
activity < 100/E pCi/gm.

7 days

NOTE ....................
SR 3.4.16.2 ...................
Only required to be performed in MODE 1.

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

/4

q

Verify reactor coolant DOSE EQUIVALENT
1-131 specific activity < 1.0 pCi/gm.

14 days

AND
Between 2 and
6 hours after a
THERMAL
POWER change of
; 15% RTP
within a 1 hour
period

(continued)

WOG STS

3.4-44

Rev 1. 04/07/95

RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

7rable

FREQUENCY

NOTE ------------------SR 3.4.16.3 ------------------Not required to be performed until 31 days
after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for ; 48 hours.
...........................................
Determine t from a sample taken in MODE 1
after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for ; 48 hours.

WOG STS
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184 days
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Rev'.

RCS Specific Activity
3.4.16
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Figure 3.4.16-1 (page 1 of 1)
Reactor Coolant DOSE EQUIVALENT 1-131 Specific Activity
Limit Versus Percent of RATED THERMAL POWER
WOG STS
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(ý"-D

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.16, RCS SPECIFIC ACTIVITY

1. The North Anna reactor coolant DOSE EQUIVALENT 1-131 specific power limit verses
percent of RATED THERMAL POWER curve is substituted for the curve provided for
illustration in the ISTS.

North Anna Units I1 and 2

Page
Page I1

Revision 0
Revision 0

RCS Loop Isolation Valves
3.4.17
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.17 RCS Loop Isolation Valves

L60 ?, q, ,1

LCO

3.4.17

APPLICABILITY:

Each RCS hot and cold leg loop isolation valve shall be open
with power removed from each isolation valve operator.

MODES 1. 2, 3, and 4.

ACTIONS
---------.......... ---...... -........ NOTE
OT........................
--------Separate Condition entry is allowed for each RCS loop isolation valve.
....
S

°....

........

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

REQUIRED ACTION

LUNDIIION

......

COMPLETION TIME

A. Power available to one
or more loop isolation
valve operators.

A.1

Remove power from
loop isolation valve
operators.

30 minutes

B. -........
NOTE .........
All Required Actions
shall be completed
whenever this
Condition is entered.

B.1

Maintain valve(s)
closed.

Immediately

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

One or more RCS loop
isolation valves
closed.

WOG STS

°..

AND
B.2
AND
B.3
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RCS Loop Isolation Valves
3.4.17
SURVEILLANCE REQUIREMENTS
bUKVLILLANUL

SR 3.4.17.1

I

FREQUENCY

Verifa each RCS loop isolation valve is
e from
an oer
valve ;;: to .
" nsola
s

C
VerfCj fow'er- rtmoný -ývm urk

q, q,1--1-

RCs

WOG STS

10"P t'54t4roA Vofyl",
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AV. 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.17, RCS LOOP ISOLATION VALVES

1. The Surveillance to verify that the loop isolation valves are open with power removed
from the valve operator is divided into two Surveillances. There is no remote indication
of loop isolation valve position after power is removed from the valve actuator.
However, the valve will not move after power is removed from the actuator. Therefore,
ITS SR 3.4.17.1 is divided into two Surveillances. The first, SR 3.4.17.1, requires
verification that the isolation valve is open and is performed prior to removing power
from the valve operator. The second, SR 3.4.17.2, verifies that power is removed from
the valve operator and is performed every 31 days. These Surveillances perform the same
purpose as ITS SR 3.4.17.1.

North Anna Units 1I and 2
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RCS Isolated Loop Startup
3.4.18

T-S

3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.18

RCs Isolated Loop Startup

A,,L 3i.1.
APPLICABILITY:

MODES 5 and 6.

A,-ja 34.1

01

WOG STS

3.4-49
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ITS 3.4.18, RCS ISOLATED LOOP STARTUP
INSERT 1

- Is•
LCO 3.4.18
f 7-1 .

Each RCS isolated loop shall remain isolated with both loop isolation
valves closed and power removed from the isolation valve operators
unless:
The isolated loop is filled and:

a.

3,

/,,4

Lto

1.

The boron concentration of the isolated loop is > the
boron concentration required to meet the SDM of LCO
3.1.1 or the boron concentration of LCO 3.9.1 prior to
opening the hot leg isolation valve; and

2.

The hot leg isolation valve has been open with
recirculation line flow of > 125 gpm for > 90 minutes
prior to opening the cold leg isolation valve; and

3.

The cold leg temperature of the isolated loop is > 20°F
below the highest cold leg temperature of the operating
loops prior to opening the cold leg isolation valve; or

L~o

'. §

?,

b.

The isolated loop is drained and:

---------------------- NOTES
--------------------------------------SLCD

Seal injection may be initiated to the RCP in the isolated,
drained loop and continued during filling of the isolated loop
from the active RCS volume provided:

2-,H,- LP

1)

The isolated loop is initially drained; and

2)

The boron concentration of the seal injection source is
> the boron concentration required to meet the SDM of
LCO 3.1.1 or the boron concentration of LCO 3.9.1.

-----------------------------------------------1.

L CO 3 -,.(

2.
t

C

3, '.f. /' 6. J. Z-

Pressurizer water level is maintained > 32% prior to
and during the opening of the hot or cold leg isolation
valves; and
The hot and cold leg isolation valves are fully open
within 2 hours after the loop is filled.

-----------------------------------------NOTE-------------------------------.
A hot or cold leg isolation valve may be closed for up to two hours for
valve maintenance or testing. If the isolation valve is not opened
within 2 hours, the loop shall be isolated.

---------------------------------------------------

North Anna Units 1 and 2

Insert to Page 3.4-49

Revision 0

ITS 3.4.18, RCS ISOLATED LOOP STARTUP
INSERT 2

(1
,,

A.

Isolated, filled loop boron
concentration requirement
not met when performing
isolated loop startup in
accordance with LCO
3.4.18.a.

A.1

B.

Isolated, filled loop

B.1

Close cold leg isolation

Immediately

Immediately

valve.

recirculation line flow >
125 gpm for > 90 minutes

,
/rtZ'Si

Close hot and cold leg
isolation valves.

with hot leg Isolation valve
open not established
when performing isolated
loop startup in
accordance with LCO
1ý

A

40.

Immediately
-.
C

Isolated, filled loop

C.1

Close cold leg isolation
valve.

D.1

Close hot and cold leg
isolation valves.

temperature requirement
not met when performing
isolated loop startup in
accordance with LCO
3.4.18.a.

D.
..

,Oý

Pressurizer level
requirement not met
during filling of an initially
drained loop when
performing isolated loop
startup in accordance with
LCO 3.4.18.b.

Immediately

OR
Seal injection boron
concentration
requirements not met
during filling of an initially
drained loop when
performing isolated loop
startup in accordance with
LCO 3.4.18.b.

North Anna Units 1 and 2

Insert to Page 3.4-49

Revision 0

ITS 3.4.18, RCS ISOLATED LOOP STARTUP

"INSERT2 (Continued)

',

E.

Hot and cold leg isolation

e

valves not fully open
within 2 hours after filling
an initially drained loop
when performing isolated
loop startup in
accordance with LCO
3.4.18.b.

',I, (,

,A-c i•

E.1

Close hot and cold leg

Immediately

isolation valves.
OR
E.2

Immediately

Verify the boron
concentration is > the
boron concentration
LU II
A~UI~

+1,

Q

of LCO 3.1.1 or the boron
concentration of LCO 3.9.1

F.
,tfe •,

Power available to one or
more loop isolation valve
operators of closed hot or
cold isolation valve(s) with
LCO 3.4.18.a.1 or LCO
3.4.18.b.1 not met.

North Anna Units I1 and
and 22

F.1

Remove power from the
loop isolation valve
operator(s).

Page 3.4-49
Insert to
Insert
to Page 3.4-49

30 minutes

K

.evision 0

RCS Isolated Loop Startup
3.4.18
SURVEILLANCE REQUIREMENTS
a =,1d5

SURVEILLANCE

51?

Ly,(,1 1

SR 3.4.18.1

"SR 3.4.18.2
(

I

Verify coldl1e temperature of isolated
loop is st20?,°F below the highest cold leg
temperature of the operating loops.

Within
30 minutes
prior to
opening the
cold leg
isolation valve
in isolated
loop

Wi thin Oor
;
prior to

Verify boron concentrat"
ua
is greater than r
concentration
•om
/d L
/....

opening the hot
,ecold leg
isolation valve
in isolated
loop

bco~1

I

FREQUENCY

0

-®&TF-.2ee

r7sef

DI
L64 6

WOG STS
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ITS 3.4.18, RCS ISOLATED LOOP STARTUP
INSERT
. . . .. . . . . NOT E- ...-...... .... .... .... ...
Only required to be met when utilizing the
requirements of LCO 3.4.18.a.

- - - - - - - - - -- - - ---I ý"-0

SR 3.4.18.3

2, 41, IS't

--- - -- - ---------

NOTE ----------------------------------------------.
Only required to be met when utilizing the
requirements of LCO 3.4.18.b.

3.q.1.ý

SR 3.4.18.4

Within 30 minutes
prior to opening
the cold leg
isolation valve in
filled, isolated
loop.

Verify that hot leg isolation valve is open with
recirculation line flow > 125 gpm for a 90 minutes.

Verify that isolated loop is drained.

+

i

Within 2 hours
prior to filling an
initially drained
loop from the
active RCS
volume.

OR
Within 2 hours
prior to initiating
seal injection to
the RCP in an
drained loop.

/-/q.14 2

North Anna Units I1 and 2
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ITS 3.4.18, RCS ISOLATED LOOP STARTUP
INSERT (Continued)

w-

J

...
N OTES- -........
........... ...........
1. Only required to be met when utilizing the
requirements of LCO 3.4.18.b.
2. Only required to be met when using blended
makeup flow as the source for RCP seal
injection.

-------

C4'

SR 3.4.18.5

- - --- - --- -- -----

- ----------

Verify the boron concentration of the source for
RCP seal injection is > the boron concentration
required to meet the SDM of LCO 3.1.1 or the
boron concentration of LCO 3.9.1.

Within 1 hour prior
to initiating RCP
seal injection in
the isolated loop.
AND
Once per hour
during filling of an
initially drained
loop from the
active RCS
volume.

------------- -------N OT E
O
TE----------------------Only required to be met when utilizing the
requirements of LCO 3.4.18.b.

SR 3.4.18.6

Verify that the pressurizer level is > 32%.

Lq, /. 2

Prior to filling an
initially drained
loop from the
active RCS
volume
AND
Once per 15
minutes during the
filling of an initially
drained loop from
the active RCS
volume.

North Anna Units I1 and 22
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ITS 3.4.18, RCS ISOLATED LOOP STARTUP
INSERT (Continued)
- --------------------

NOTE ---------------------------

Only required to be met when utilizing the
requirements of LCO 3.4.18.b.
--------------------------------------------------------SR 3.4.18.7
q

Verify the boron concentration of the isolated loop
is > the boron concentration required to meet the
SDM of LCO 3.1.1 or the boron concentration of
LCO 3.9.1.

North Anna Units 1 and 2

Insert to Page 3.4-50

Within 1 hour prior
to fully opening
the cold leg
isolation valve or
opening the hot
leg isolation valve.

Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.18, RCS ISOLATED LOOP STARTUP
1. The ITS provides requirements on starting an isolated loop that is filled with water. The
CTS contains two sets of isolated loop startup procedures, one for starting a loop that is
filled and the other for starting a loop that is drained. The ITS is modified to reflect the
requirements on starting a loop that is drained. This requires rewording (with no
technical changes) the ITS LCO requirements for starting a loop that is filled. The
ACTIONS are revised to provide Conditions and Required Actions for the new LCO
requirements. The ITS Condition is revised, but the Required Actions for starting a filled
loop are not changed.
2. The brackets are removed and the proper plant specific information/value is provided.
3. The ITS requirements on the starting of a filled loop are modified to require that the hot
leg isolation valve be opened and the loop be operated with a recirculation flow of > 125
gpm for > 90 minutes prior to opening the cold leg isolation valve. This change is
necessary for the LCO to reflect the assumptions of the accident analysis.
4. The Frequency of ISTS SR 3.4.18.1 is changed from 2 hours to 1 hour to be consistent
with the CTS.

Units 1I and
North Anna Units
and 22
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RCS Loops-Test Exceptions
3.4.19

3.4

REACTOR COOLANT SYSTEM (RCS)
RCS Loops-Test Exceptions

3.4.19
LCO

3.4.19

APPLICABILITY:

The requirements of LCO 3.4.4. "RCS Loops--MODES 1 and 2,"
may be suspended, with THERMAL POWER < P-7.

MODES 1 and 2 during startup and PHYSICS TESTS.

ArTTnim•

REQUIRED ACTION

CONUMIiON

46A'e>ýn

A. THERMAL POWER > P-7.

A.1

Open reactor trip
breakers.

SURVEILLANCE REQUIREMENTS
SUREVk. LLANEL

q, IC?, q.

Immediately

FREQUENCY

SR

3.4.19.1

Verify THERMAL POWER is < P-7.

SR

3.4.19.2

Perform a COT for each power range neutron
flux-low and intermediate range neutron
flux channel and P-7.

WOG STS

COMPLETION TIME

3.4-51

1 hour

Oi~or tor9

initiation of

startup and
PHYSICS TESTS

Rev 1. 04/07/95

pev'o

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.19, RCS LOOPS - TEST EXCEPTIONS

None

and 22
Units I1 and
North Anna Units
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SECTION 3.4 - REACTOR COOLANT SYSTEM (RCS)

SECTION 3.4 - REACTOR COOLANT SYSTEM (RCS)

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS BASES
MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna
North
Anna Units
Units 1
I and
and 2
2
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.1

RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

BASES
BACKGROUND

•_indications
&e,,• --eJ

These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady state envelope. The limits placed on RCS pressure.
temperature, and flow rate ensure that the minimum departure
from nucleate boiling ratio (DNBR) will be met for each of
the transients analyzed.
The RCS pressure limit is consistent with operation within
Pressurizer pressure
the nominal operational envelo
rd
•oejTw
are
to the imit. A lower pressure will cause the
r
Sreaccor core to approach DNB limits.

The RCS coolant average temperature limit is consistent with
aver_
within the nominal operational
o rat ions~fwmeau
e.. indj
I full lpower
lo,
[op
higher
the li
ro
alue for.
mine
pproach
o
core
the
cause
cDNB '
will
,•
l
temperature
r
.
avere
?
' limits.
The RCS flow rate normally remains constant during an
•
•r/••,
roperational

(

fuel cycle wit all pumps running. The minimum
that assumed for DNB analyses.
e "c s
RCS flow limit
to come up with a value
Flow rate indications are IUX,2
RCS flow will cause
lower
A
limit.
the
to
comparison
for
the core to approach DNB limitis.-•
Operation for significant periods of time outside these DNB
limits increases the likelihood of a fuel cladding failure
in a DNB limited event.

APPLICABLE
SAFETY ANALYSES

The requirements of this LCO represent the initial
conditions for DNB limited transients analyzed in the
safety analyses (Ref. 1). The safety analyses have shown
that transients initiated from the limits of this LCO will
(continued)

B 3.4*1
WOG STS

B 3.4-1

Rev 1, 04/07/95

(V

RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1
BASES
APPLICABLE
SAFETY ANALYSES
(continued )

(.:0

result in meeting the DNBR criterion
D46 KZD)
acce .
imit
ýe Rrame
ý. Changes to
the unit that could impact these parameters must be assessed
for their impact on the DNBR criteria. The transients
analyzed for include loss of coolant flow events and dropped
or stuck rod events. A key assumption for the analysis of
_these events is that the core power distribution is within
eimits of LCO 3_1a, "Control Bank Insertion Limits":
LCO 3.2.3. "AXIAL FLUX DIFFERENCE AFD)" andCO•3,
"QUADRANT POWER TILT RATI

R•

,

'je

parameters satisfy Criterion 2 of th

LCO

I +1e4CoLA I

CP

®7"5ro-337

cy

This LCO specifies limits on the monitored process
variables-pressurizer pressure, RCS average temperature.
and RCS total flow rate-to ensure the core operates within
the limits assumed in the safety analysev. Operating within
these limits will result in meeting theJ DNBR criterion in
the event of a DNB limited transient._/

7-: 7tc-3 7

RCS total
ow rate contains a measure
t error of [2.0]%
based
performing a precision heat alance and using the
res
to calibrate the RCS flow
e indicators. Potential
f ing of the feedwater ventur*, which might not be
detected, could bias the resTt from the precision heat
balance in a nonconservat' e manner. Therefore, a penalty
of [0.1]% for undetect
fouling of the feedwater venturi
raises the nominal
measurement allowance to [2.1]% for
no fouling.
Any fouling
t might bias the flow rate measureme
greater th [0.1]% can be detected by monitorin
nd
trendin
arious plant performance parameters.
f detected.
eithe
he effect of the fouling shall be
ntified and
co
nsated for in the RCS flow rate mea rement or the
turi shall be cleaned to eliminate e fouling.

(continued)
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ITS 3.4.1 BASES, RCS PRESSURE, TEMPERATURE, AND FLOW DNB LIMITS
INSERT 1
The limits on the DNB related parameters assure that each of the parameters are
maintained within the normal steady state envelope of operation assumed in the transient
and accident analysis. The limits have been analytically demonstrated to be adequate to
maintain a minimum DNBR greater than the design limit throughout each analyzed transient
including allowances for measurement uncertainties.
INSERT 2
These variables are contained in the COLR to provide operating and analysis flexibility from
cycle to cycle. However, the minimum RCS flow, usually based on the maximum analyzed
steam generator tube plugging, is retained in the LCO.

and 22
North Anna Units I1 and

B 3.4-2
to Page
Insert to
Insert
Page B
3.4-2

Revision 0
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RCS Pressure, Temperature. and Flow DNB Limits
B 3.4.1

V

4k

60R

BASES

.,e

•
LC0
(continued)

The
numerical values for pressure, temper ture, arL
r~ate
given for
for instrument
the re error.
ment locationr.
have
een adusted

APPLICABILITY

In MODE 1. the limits on pressurizer pressure. RCS coolant
average temperature, and RCS flow rate must be maintained
during steady state operation in order to ensure DNBR
criteria will be met in the event of an unplanned loss..

I efs

thtafe

~.01

(,scJ

h0O9 ra +4
fla

U

etY'cIý

(
A Note has been added to indicate the limit on pressurizer
pressure is not applicable during short term operational
transients such as a THERMAL POWER ramp increase > 5% RTP
per minute or a THERMAL POWER step increase > 10% RTP.
hese conditions represent short term perturbations where
actions to control pressure variations might be
counterproductive. Also, since they represent transients
initiated from power levels < 100% RTP. an increased DNBR
margin exists to offset the temporary pressure variations.
in bL Z.I.i, -Keactor Lore bLS. kina' iji
s re Ueb
restrictive than the limits of this LCO, butviolation of a

Safety Limit (SL)merits a stricter, more severe Required
Action. Should a violation of this LCO occur, the operator
must check whether or not an SL may have been exceeded. /
~ ~ ~~"k
~ 9-&
~ /A
~
~
~~ ,AJce~.
(//7e.
ACTIONS

A.1
RCS pressure and RCS average temperature are controllable
and measurable parameters. With one or both of these
parameters not within LCO limits, action must be taken to
restore parameter(s).
RCS total flow rate is not a controllable parameter and is
not expected to vary during steady state operation. If the
indicated RCS total flow rate is below the LCO limit, power
must be reduced, as required by Required Action B.1, to
restore DNB margin and eliminate the potential for violation
of the accident analysis bounds.
(continued)

WOG STS
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1
BASES
ACTIONS

A.1

(continued)

The 2 hour Completion Time for restoratio of the parameters
arameters, to
provides sufficient time to adjust p
determine the cause for the off norma condition, and to
restore the readings within limits, and is based ontential
operating experience.

If Required Action A.1ilsot met within the associated
•Completion Time, the p•!•must be brought to a MODE in
,which the LCO does no4 dapplyu. To achieve this status. the
at least MODE 2 within 6 hours. In
pa
be broughtoto
st orust
2
nMal2othe reduced power condition eliminates the potential
for violation of the accident analysis bounds. The
Completion Time Of 6 hours is reasonable to reach the
Copr
iondiswithin an orderly manner.
required

SURVEILLANCE
REQUIREMENTS

SR 3.4.1.1
Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits.
the 12 hour Surveillance Frequency for pressurizer pressure
is sufficient to ensure the pressure can be restored to a
normal operation, steady state condition following load
The to be
operations.
transient
expected
other has
changes
practice
by operating
been shown
interval
12 hour and
sufficient to regularly assess for potential degradation and
to verify operation is within safety analysis assumptions.
SR 3.4.1.2
Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits.
the 12 hour Surveillance Frequency for RCS average
temperature is sufficient to ensure the temperature can be
restored to a normal operation, steady state condition

(continued)
WOG STS
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RCS Pressure. Temperature. and Flow DNB Limits
B 3.4.1
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.4.1.2

(continued)

following load changes and other expected transient
operations. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess for
potential degradation and to verify operation is within
safety analysis assumptions.
SR 3.4.1.3
The 12 hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. The
12 hour interval has been shown by operating practice to be
sufficient to regularly assess potential degradation and to
verify operation within safety analysis assumptions.
SR 3.4.1.4
Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once everyX18rmonths
allows the installed RCS flow instrumentation to be
calibrated and verifies the actual RCS flow rate is greater
than or equal to the minimum required RCS flow rate.
The Frequency of {/3]/months reflects the importance of
verifying flow after a refueling outage when the core has
been altered, which may have caused an alteration of flow
resistance.
This SR i modified by a Note that al ws entry into MODE 1.
aving performed the SR. an placement of the unit
withou
in e best condition for perfo ig the SR. The Note
tes that the SR is not requi d to be performed until7
is exception is appropri
4 hours after ;-[90%] RTP.
res the plant to be at a $himum
since the heat balance re
The
of [90%] RTP to obtain e stated RCS flow accuracipe.
.fter
hours
24
within
rformed
be
shall
Surveillance
reaching [90%) RTP.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.1 BASES, RCS PRESSURE, TEMPERATURE, AND FLOW DNB LIMITS
1. 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.
2. The brackets have been removed and the proper plant specific information/value has been
provided.
3. 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.
4. The Applicability Bases are revised to reflect the plant-specific analyses. The discussion
of non-applicable MODES is taken from the Bases of ITS 3.2.2.
5. The Bases are revised to reflect changes made to the ITS.

North Anna Units 1I and 22
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RCS Minimum Temperature for Criticality
B 3.4.2
B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality
BASES
BACKGROUND

This LCO is based upon meeting several major considerations
before the reactor can be made critical and while the
reactor is critical.
The first consi~deratio is moderator temperature coefficient
loderator Temperature Coefficient (MTC)."
(MTC), LCO 3.1 /•
In the transient and accident analyses, the MTC is assumed
to be in a range from slightly positive to negative and the
operating temperature is assumed to be within the nominal
operating envelope while the reactor is critical. The LCO
on minimum temperature for criticality helps ensure the
is operated consistent with these assumptions.

T5 7-F - I-

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g.. excore
neutron detectors) can be affected by moderator temperature.
a temperature value within the nominal operating envelope is
chosen to ensure proper indication and response while the
reactor is critical.
The third consideration is the pressurizer operating
characteristics. The transient and accident analyses assume
that the pressurizer is within its normal startup and
operating range (i.e.. saturated conditions and steam bubble
present). It is also assumed that the RCS temperature is
within its normal expected range for startup and power
operation. Since the density of the water, and hence the
response of the pressurizer to transients, depends upon the
initial temperature of the moderator, a minimum value for
moderator temperature within the nominal operating envelope
is chosen.
The fourth consideration is that the reactor vessel is above
its minimum nil ductility reference temperature when the
reactor is critical.

APPLICABLE
SAFETY ANALYSES

Although the RCS minimum temperature for criticality is not
itself an initial condition assumed in Design Basis
Accidents (DBAs). the closely aligned temperature for hot

(continued)
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RCS Minimum Temperature for Criticality
B 3.4.2
BASES
APPLICABLE
SAFETY ANALYSES
(continued)
•

•-•

1'

ba

ry). I-Fi

c

-mo,

e

zero power (HZP) is a process variable that is an initial
condition of DBAs. such as the rod cluster control assembly
(RCCA) withdrawal; RCCA ejection, and main steam line break
ffailure of, or presents a c a] enge to, the integrity of a
fission product barrier.

3

All low power safety analyses assume initial RCS loop
. The
5temperatures > the HZP temperature of 5470/F @g/
minimum temperature for criticality limitation provides a
small band, 6F, for critical operation below HZP. This
band allows critical operation below HZP during
startup and does not adversely affect any safety analyses
since the MTC is not significantly affected by the small
temperature difference between HZP and the minimum
temperature for criticality.
The RCS minimum4
Criterion 2 ofe

peraturefor criticality satisfies
t

LCO

Compliance with the LCO ensures that the reactor will not be
1.0) at a temperature
made or maintained critical (k f
less than a small band below the HZP temperature. which is
assumed in the safety analysis. Failure to meet the
requirements of this LCO may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.

APPLICABILITY

In MODE 1 and MODE 2 with k. tl.0, LCO 3.4.2 is applicable
since the reactor can only be critical (kR ; 1.0) in these
MODES.
The special test exception of LCO 3.1.4.,"MODE 2 PHYSICS
TESTS Exceptions," permits PHYSICS TESTS to be performed at
: 5% RTP with RCS loop average temperatures slightly lower
than normally allowed so that fundamental nuclear
characteristics of the core can be verified. In order for
nucleal characteristics to be accurately measured, it may be
necessary to operate outside the normal restrictions of this
LCO. For example. to measure the MTC at beginning of cycle.
it is necessary to allow RCS loop average temperatures to
fall below Tft.d. which may cause RCS loop average

7TSF-13&

(continued)
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RCS Minimum Temperature for Criticality

B 3.4.2

BASES
APPLICABILITY
(continued)

temperatures to fall below the temperature limit of this
LCO.

ACTIONS

A.1

•,•

•v4yh
Kzg/

If the parametha t are outside the limit cannot be
must be brought to a NODE in which the
restored, the (fr
not apply. To achieve this status.
othe no
LCO does
be brou ht to MODEHwithin 30 minutes. Rapid reactor
shutdown can be readily and practically achieved within a
030
minute period. The allowed time is reasonable, based on
operating
experience, to reach MODE in an orderly manner
systems.
0and without challenging

CD
7O -- 2 6
CID

SURVEILLANCE
REQUIREMENTS

T- TF-.27

REFERENCES
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ITS 3.4.2 BASES, RCS MINIMUM TEMPERATURE FOR CRITICALITY
INSERT
RCS loop average temperature is required to be verified at or above 541 OF every 12 hours.
The SR to verify RCS loop average temperatures every 12 hours takes into account
indications and alarms that are continuously available to the operator in the control room
and is consistent with other routine Surveillance which are typically performed once per
shift. In addition, operators are trained to be sensitive to RCS temperature during approach
to criticality and will ensure that the minimum temperature for criticality is met as criticality is
approached.

North Anna Units 1
I and
and 2
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to Page B 3.4-8
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.2 BASES, RCS MINIMUM TEMPERATURE FOR CRITICALITY
1. 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.
2. 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.
3. The North Anna UFSAR does not discuss the RCS temperature assumed in the zero
power accident analyses. The reference to the UFSAR is removed.

and 22
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RCS P/TBLimits
3.4.3

REACTOR COOLANT SYSTEM (RCS)

B 3.4
B 3.4.3

RCS Pressure and Temperature (P/T) Limits

BASES
BACKGROUND

All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the pressure and temperature
the design
withinnns~r~titnf
cooldown,
and
RCS
fn,. rueinj
14m•ie
changes
..÷4
• . heatup
....
•."during
S....

0
<0

contains P/T limit curves for heatup. cooldown.
inservice leak and hydrostatic (ISLH) testing, and data for
mum rate of change of reactor coolant temperature
t 5
Each PIT limit curve defines an acceptable region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when
pressure and temperature indications are monitored and
compared to the applicable curve to determine that operation
is within the allowable region.
The LCO establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the
component most subject to brittle failure, and the LCO
limits apply mainly to the vessel. The limits do not apply
to the pressurizer, which has different design
characteristics and operating fqgnctions.

0

10 CFR 50. Appendix G (Ref. 0.\ requires the establishment
of P/T limits for specific material fracture touqhneg
requirements of the RCPB materials. Reference gYequires an
adequate margin to brittle failure during normal operation.
anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of
Mechanical Engineers (ASME) Code, Section III, Appendix G
(Ref..

(D

The neutron embrittlement effect on the material toughness
is reflected by increasing the nil ductility reference
temperature (RTNDT) as exposure to neutron fl uence
increases.

(continued)
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RCS P/T Limits
B 3.4.3

BASES
BASES
BACKGROUND
(continued)

/

/

/

The actual shift in the RTNMT of the vessel material
established periodically by removing and evaluatingg
•3-rradiatedreactor vesel material specimens, in accordance
O
TME 185 (Ref. 4) and Appendix H of 10CFR 50
r
ýjusted,
curves
limit
P/T
operating
The
.
(Ref.
as necessary, based on the evaluation findings and-t)e

recommendations of Regulatory Guide 1.99 (Ref.

I

*.(0

hmi anal es of those
rivecfrr stress
osing
of the actor vesserand head tha are the most
any specifi pressure. t erature. and/
rive.
:ure te of change one location ithin the reaytoi
limit. Acro, th
st restricti
til dictate the
locations aremore
P/T limit rves, differe
:ive, and, th .the curves a e composites)p the
strictive reg ons.

The heatup curve represents a different set of restrictions
than the cooldown curve because the directions of the
thermal gradients through the vessel wall are reversed. The
thermal gradient reversal alters the location of the tensile
stress between the outer and inner walls.
itical itym cu- e includes e Referenc 2
Te
at it be 40°F abov the heatup rye or the
r eq~irement
rmissible
ve. and t less thathe minimum
,cooldown
owever, the riticality
tempera re for Is testing.
r restrictive
tionally l it
curve s not o
/
f
Miniuum/emperature
3.4.2.RCS
LCO
i
exists
li*
The consequence of violating the LCO limits is that the RCS
has been operated under conditions that can result in
brittle failure of the RCPB. possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
mponents. The ASME Code, Section XI, Appendix E
R
(Ref. ). provides a recommended methodology for evaluating
an operating event that causes an excursion outside the
limits.

CC

rrre sIom

of

9o
lite"d
(continued)
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RCS P/T Limits
B 3.4.3

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

The P/T limits are not derived from Design Basis Accident
(OBA) analyses. They are prescribed during normal operation
to avoid encountering pressure. temperature. and temperature
rate of change conditions that might cause undetected flaws
the RCPB, an
failure
dun
and cause
propagate ondt
to
aO ofq~ef
nce•1st
etle
n• R Ofr
unanalyz~cd
though the
ifn,
0 0rt
are not derived from any DBA, the P/T limits are
5'its
acceptance limits since they preclude operation in an
unanalyzed condition.
RLSp~imits satisfy Criterion 2 of

-oWO
KaMe
LCO

('1

R

C c'fSc.3 4ýCc-) 62YJ)C;

The two elements of this LCO are:
a.

The limit curves for heatup, cooldown. and ISLH
testing; and

b.

Limits on the rate of change of temperature.

The LCO limits apply to all components of the RCS. except
the pressurizer. These limits define allowable operating
regions and permit a large number of operating cycles while
providing a wide margin to nonductile failure.
The limits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as
inputs for calculating the heatup. cooldown. and ISLH
testing P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves.
Violating the LCO limits places the reactor vessel outside
of the bounds of the stress analyses and can increase
stresses in other RCPB components. The consequences depend
on several factors, as follow:
a.

The severity of the departure from the allowable
operating P/T regime or the severity of the rate of
change of temperature;

(continued)
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ITS 3.4.3 BASES, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
INSERT
The reactor vessel beltline is the most limiting region of the reactor vessel for the
determination of P/T limit curves. The P/T curves include a correction for the difference
between the pressure at the point of measurement (hot leg or pressurizer) and the reactor
vessel beltline. The P/T limits do not include instrument uncertainties since these
uncertainties are insignificant when compared to the margin included in the Reference 1
methods.

North Anna Units I1 and 22
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RCS P/T BLimits
3.4.3

BASES
LCO
(continued)

APPLICABILITY

b.

The length of time the limits were violated (longer
violations allow the temperature gradient in the thick
vessel walls to become more pronounced); and

c.

The existences. sizes, and orientations of flaws in
the vessel material.

The RCS P/T limits LCO provides a definition of acceptable
operation for prevention of nond cWte failure in accordanc
. Although the P/T
with 10 CFR 50, Appendix G (Ref.
for operation
guidance
provide
to
developed
limits were
during heatup or cooldown (MODES 3, 4. and 5) or ISLH
testing, their Applicability is at all times in keeping with
the concern for nonductile failure. The limits do not apply
to the pressurizer.
During MODES 1 and 2. other Technical Specifications provide
limits for operation that can be more restrictive than or
can supplement these P/T limits. LCO 3.4.1. "RCS Pressure.
Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits"; LCO 3.4.2, "RCS Minimum Temperature for
Criticality"; and Safety Limit 2.1, "Safety Limits," also
provide operational restrictions for pressure and
temperature and maximum pressure. Furthermore, MODES 1
and 2 are above the temperature range of concern for
nonductile failure. and stress analyses have been performed
for normal maneuvering profiles, such as power ascension or
descent.

ACTIONS

A.1 and A.2
Operation outside the P/T limits during MODE 1. 2. 3. or 4
must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses.
The 30 minute Completion Time reflects the urgency of
restoring the parameters to within the analyzed range.
violations will not be severe, and the activity can be
accomplished in this time in a controlled manner.

Most

Besides restoring operation within limits, an evaluation is

required to determine if RCS operation can continue.

The •

(continued)
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RCS P/T Limits
B 3.4.3
BASES
ACTIONS

A.1 and A.2

(continued)

evaluation must verify the RCPB integrity remains acceptable
and must be completed before continuing operation. Several
methods may be used, including comparison with pre-analyzed
transients in the stress analyses; new analyses. or
inspection of the components.

. may be used to
ASME Code. Section XI. Appendix E (Ref.
is restricted to
use
its
However,
support the evaluation.
evaluation of the vessel beltline.
The 72 hour Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible
within this time, but more severe violations may require
special. event specific stress analyses or inspections. A
favorable evaluation must be completed before continuing to
operate.
Condition A is modified by a Note requiring Required
Action A.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action A.1
is insufficient because higher than analyzed stresses may
have occurred and may have affected the RCPB integrity.
B.1 and B.2
If a Required Action and associate/Completion Time of
ust be placed in a lower
Condition A are not met, the
in an unacceptable P(1
remained
RCS
the
either
MODE because
region for an extended period of increased stress or a
sufficiently severe event caused entry into an unacceptable
region. Either possibility indicates a need for more
with the
careful examination of the event, best accomplished
RCS at reduced pressure and temperature. In reduced
pressure and temperature conditions, the possibility of
propagation with undetected flaws is decreased.
If the required restoration activity cannot be accomplished
within 30 minutes, Required Action B.1 and Required
Action B.2 must be implemented to reduce pressure and
temperature.
(continued)
WOG STS
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RCS P/T Limits
B 3.4.3

BASES
ACTIONS

B.1 and B.2

(continued)

If the required evaluation for continued operation cannot be
accomplished within 72 hours or the results ere
indeterminate or unfavorable, action must proceed to reduce
pressure and temperature as specified in Required Action B.1
and Required Action B.2. A favorable evaluation must be
completed and documented before returning to operating
pressure and temperature conditions.
Pressure and temperature are reduced by bringing the1
to MODE 3 within 6 hours and to MODE 5 with RCS pressure
< X500$ psig within 36 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required § , conditions
from full power cinditions in an orderly manne and without
-challenging

p

sstems.

C.1 and C.2
Actions must be initiated immediately to correct operation
outside of the P/T limits at times other than when in
MODE 1, 2. 3. or 4. so that the RCPB is returned to a
condition that has been verified by stress analysis.
The immediate Completion Time reflects the urgency of
initiating action to restore the parameters to within the
analyzed range. Most violations will not be severe, and the
activity can be accomplished in this time in a controlled
manner.
Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify that the RCPB integrity remains
acceptable and must be completed prior to entry into MODE 4.
Several methods may be used, including comparison with
pre-analyzed transients in the stress analyses, or
6
inspection of the components.
be used to
ASME Code, Section XI. Appendix E (Ref. (•may
support the evaluation. However. its use is restricted to
evaluation of the vessel beltline.

(continued)
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RCS P/T Limits
B 3.4.3

BASES
ACTIONS

C.1 and C.2

(continued)

Condition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action C.1
is insufficient because higher than analyzed stresses may
have occurred and may have affected the RCPB integrity.

SURVEILLANCE
REQUIREMENTS

SR 3.4.3.1
limits is
Verification that operation is within
required every 30 minutes when RCS pressure and temperature
conditions are undergoing planned changes. This Frequency
is considered reasonable in view of the control room
indication available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments. 30 minutes permits assessment and correction for
minor deviations within a reasonable time.
Surveillance for heatup. cooldown, or ISLH testing may be
discontinued when the definition given in the relevant
procedure for ending the activity is satisfied.
This SR is modified by a Note that only requires this SR to
be performed during system heatup, cooldown, and ISLH
testing. No SR is given for criticality operations because
LCO 3.4.2 contains a more restrictive requirement.

6;';ý924 "W ill.66R

REFERENCES
) •.

•.
(C)

10 CFR 50. Appendix G.
AtME, Boiler and Pressure Vessel Code. Section III,
Appendix G.
ASTM E 185

BJu

8

10 CFR 50. Appendix H4.
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RCS P/T Limits
B 3.4.3

BASES
REFERENCES
(continued)
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Regulatory Guide 1.99. Revision 2, May 1988.
ASME. Boiler and Pressure Vessel Code. Section XI.
Appendix E.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.3 BASES, RCS PRESSURE AND TEMPERATURE (P/T) LIMITS
1. North Anna Power Station is not adopting a Pressure Temperature Limits Report (PTLR)
and is retaining in the ITS the limits on heatup, cooldown, and inservice leak and
hydrostatic testing, and data for maximum rate of change of reactor coolant temperature.
References to the PTLR have been deleted. References to the methodology used to
determine the limits have been deleted as future changes to the limits will be submitted to
the NRC for review and approval under 10 CFR 50.90. The remaining References have
been renumbered.
2. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.
3. 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.
4. The North Anna heatup and cooldown curves do not include a criticality limit curve.
This value is not operationally limiting as a more restrictive limit exists in LCO 3.4.2,
"RCS Minimum Temperature for Criticality." The elimination of the criticality limit
curve from the current North Anna heatup and cooldown curves was approved by the
NRC in amendments 189 (Unit 1) and 170 (Unit 2), dated October 5, 1994.
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. 10 CFR 50, Appendix H, describes the version of ASTM E 185 that must be used.
Stating a specific version in the ITS Bases is unnecessary.
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RCS Loops-MODES 1B and
3.4.42

B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.4

RCS Loops-MODES 1 and 2

BASES

BACKGROUND

The primary function of the RCS is removal of the heat
generated in the fuel due to the fission process. and to
transfer of this heat. via the steam generators (SGs).
the secondary plant.
The secondary functions of the RCS include:
a.
b.

Moderating the neutron energy level to the thermal
state, to increase the probability of fission;
Improving the neutron economy by acting as a
reflector:

c.

Carrying the soluble neutron poison, boric acid;

d.

Providing a second barrier against fission product
release to the environment: and

e.

Removing the heat generated in the fuel due to fission
product decay following a unit shutdown.

r loops
The reactor coolant is circulated through
containing
each
vesse,*
reactor
connected in parallel to the
flow
appropriate
and
(RCP).
pump
coolant
reactor
a
an SG.
and
control
both
for
and temperature instrumentation
The
protection. The reactor vessel contains the clad fuel.
coolant.
secondary
SGs provide the heat sink to the isolated
The RCPs circulate the coolant through the reactor vessel
and SGs at a sufficient rate to ensure proper heat oftransfer
the
and prevent fuel damage. This forced circulation proper
reactor coolant ensures mixing of the coolant for
boration and chemistry control.

APPLICABLE
SAFETY ANALYSES

design
Safety analyses contain various assumptions for the
pressure.
RCS
including
conditions
initial
bases accident
and
RCS temperature, reactor power level, core parameters,
LCO
this
for
aspect
important
The
safety system setpoints.
is the reactor coolant forced flow rate, which is
represented by the number of RCS loops in service.
(continued)
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RCS Loops-MODES 1 and 2
B 3.4.4
BASES
Both transient and steady state analyses have been performed
to establish the effect of flow on the departure from
nucleate boiling (DNB). The transient and acc et anal yses
or he•
have been performed ass~uming_•rRCS loops
eaty analyses
rity of tha Q&
_ Thp mpeinn
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APPLICABLE
SAFETY ANALYSES
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To meet safety analysis acceptance criteria for DN .CSJ
pumps are required at rated power.
An OPERABLE RCS loop consists of an OPERABLE RCP in
*operation providing forced flow for heat transport and an

(continued)
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ITS 3.4.4 BASES, RCS LOOPS - MODES 1 AND 2
INSERT
The DNB analyses assume normal three loop operation. Uncertainties in key unit operating
parameters, nuclear and thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95 percent probability that DNB will not
occur for the limiting power rod. Key unit parameter uncertainties are used to determine the
unit departure from nucleate boiling ratio (DNBR) uncertainty. This DNBR uncertainty,
combined with the DNBR limit, establishes a design DNBR value which must be met in unit
safety analyses and is used to determine the pressure and temperature Safety Limit (SL).
Since the parameter uncertainties are considered in determining the design DNBR value,
the unit safety analyses are performed using values of input parameters without
uncertainties. Therefore, nominal operating values for reactor coolant flow are used in the
accident analyses.

North Anna Units 1I and
and 22
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RCS Loops-MODES 1 and 2
B 3.4.4

BASES
LCO

OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program.

APPLICABILITY

In MODES 1 and 2. the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage.

(continued)

The decay heat production rate is much lower than the full
power heat rate. As such, the forced circulation flow and
heat sink requirements are reduced for lower, noncritical
MODES as indicated by the LCOs for MODES 3. 4. and 5.
Operation in other MODES is covered by:
LCO
LCO
LCO
LCO
LCO

3.4.5.
3.4.6,
3.4.7.
3.4.8.
3.9.5.

"RCS Loops-MODE 3":

"RCS Loops-MODE 4".
"RCS Loops-MODE 5, Loops Filled':
"RCS Loops-MODE 5. Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
LCO 3.9.6. "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

ACTIONS

A._1

e

ih

If the requirements of the LCO are not metthe Required
to MODE 3.
Action is to reduce power and bring the @
e core heat
This lowers power level and thus reduces
removal needs and minimizes the possibility of violating DNBe10
limits.
The Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
safety systems.

(continued)
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RCS Loops-MODES 1B and
3.4.42

(continued)

BASES

SURVEILLANCE
ITfrUrlIkTC'

SR

3.4.4.1

ft,-nt

~

REFERENCES

WOG STS

This SR requires verification every 12 hours that each RCS
loop is in operation. Verification includes flow rate,
temperature. or pump status monitoring, which help ensure
is providing heat removal while maintaining
t forced fl
the margin to DN . The Frequency of 12 hours is sufficient
considering other indications and alarms available to the
operator in the control room to monitor RCS loop
performance.

1. @FSAR,
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.4 BASES, RCS LOOPS - MODES 1 AND 2
1. 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.
been
2. The brackets have been removed and the proper plant specific information/value has
provided.
3. 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.
4. Editorial changes have been made to the Bases to distinguish between DNB, a physical
phenomenon, and DNBR, a calculated parameter.

1--,

2
Units I1 and
North Anna Units
and 2
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RCS Loops-MODE 3
B 3.4.5

REACTOR COOLANT SYSTEM (RCS)

B 3.4
B 3.4.5

RCS Loops-MODE 3

BASES

BACKGROUND

In MODE 3. the primary function of the reactor coolant is
removal of decay heat and transfer of this heat, via the
steam generator (SG). to the secondary plant fluid. The
secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.

0

RCS loops.
The reactor coolant is circulated through
connected in parallel to the reactor vesse each containing
an SG, a reactor coolant pump (RCP), and appropriate flow,
pressure, level, and temperature instrumentation for
control, protection. and indication. The reactor vessel
contains the clad fuel. The SGs provide the heat sink. The
RCPs circulate the.water through the reactor vessel and SGs
at a sufficient rate to ensure proper heat transfer and
prevent fuel damage.
In MODE 3. RCPs are used to provide forced circulation for
heat removal during heatup and cooldown. The MODE 3 decay
heat removal requirements are low enough that a single RCS
loop with one RC, running is sufficient to remove core decay
heat. However, Wtwof)RCS loops are required to be OPERABLE
to ensure redundant capability for decay heat removal.

APPLICABLE
SAFETY ANALYSES

Whenever the reactor trip breakers (RTBs) are in the closed
position and the control rod drive mechanisms (CRDMs) are
energized, an inadvertent rod withdrawal from subcritical.
resulting in a power excursion, is possible. Such a
rod
bya
could be aused
transientsystem.•
ot a/l~ower/
posbk ofy the
,h malfunction
additio9I
•control
ol rod s•
con
red
ins
an
of
.on
eject
fecu i10 ue to he
( o ible with t• breaker• closed or g~n. Surl a tran ent
/
•c. ld be cause by the •)chanical fa* ure of •CRDM.

"Therefore. in MODE 3 with R

i the(c•e-}i-i

nd

Rod Control System capable of r with rawa , accidental
control rod withdr walfrom subcritical is postulated and
requires at least %tEwi6 RCS loops to be OPERABLE and in
at the accident analyses limits are
operation to ensur
(continued)
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RCS Loops-MODE 3
B 3.4.5

BASES
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

Rod Control, /ystem is to
2.t.rFor those con ions when t
e require
no-capable of r withdrawal. 1o CS loops

OPERABLE. b

only one RCS oop is r~equi, d torbe i
thMODE

operation tstent

ac _dent

a

Q&11

Failure to provide decay heat removal may result in
challenges to a fission product barrier. The RCS loops are
part of the primary success path that functions or actuates
to prevent or mitigate a Design Basis Accident or transient
that either assumes the failure of, or presents a challenge
to, the integrity of a fission product barrier.

RCS oop-M4ODE 3 satisfy Criterion 3 of t

LCO

y)

-The
this'LCll)isn to
ne at least two
3 W-Ithat
MODErequire
loops be ofOPERAB
RCS purpose
capable of rod
Control Sys
o s ion and
M .oe
CS
[Tw
inoperation.
must
loops
[two]
with awal.
bpkw
s
with
3
MODE
in
tion
due
al
ope
in
with
be
to
rod
of
requi
iapable
are
s
Syste
1
lll•ontrol
•-•osed and
T• /
an
r excursion because
to the pos ation of a
The reqey ed
thdrawal.
Limitnumber of
control rod nures
that the.Sa
inadver
1 js inopertion
/or all of the pes ated accidents./
,ia will be

jv.
Li

1 /••,

•-cri

i-withdrawal:

boron concentration throughout the RCS.

additional RCS logpis required

1mis
d-cetq • l
./

[

SRCS
Sde-energized•c

f rt•od
-ab
RoaotolS
niynie- RCS loop in'opera ion is
eetr-!
necessary to ensure remova of decay heat from the core and

ehomogenous

Ve

R~~C

VQjsoeits

ar.ar-anetI

The Note permits all RCPs to

per 8 hour period.

An

b OPERABLE to ensure

The purp

d• for 5 1 hour

of t e Ne is to

P

tests that are designed to validate various accident
analyses values. One of these tests is validation of the k
numn coastdown curve used as input to a number of accident
analyses including a loss of flow accident. This test is
generally performed in MODE 3 during the initial startup
testing program. and as such should only be performed once.
If. however, changes are made to the RCS that would cause a
change to the flow characteristics of the RCS. the input

(continued)
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RCS Loops-MODE 3
B 3.4.5

.

BASES
j be revalidated b,ý1
values of the coastdown curve
testkr--tormed during
An-"er
again.
test
the
conducting
of rod drop
validation
the
is
the startup testing program
times during cold conditions. both with and without flow.

LCO
(continued)

The no flow test may be performed in MODE 3. 4. or 5 and
requires that the pumps be stopped for a s ort period of

ftepumps in
time. The Note permits the ý e z
1 te the assumed analysis
order to perform this test and va ia
curve.

values. As with the validation of the pump coastdown
this test should be performed only once unless the flow
1 hour time
characteristics of the RCS are changed. The
desired tests.
he
perfo
to
adequate
is
specified
period
ron stratification
experience has shown that
and operating
is not a problem during this short period with no forced

0•

- Utilization of the Note is permitted provided the following
with any other conditions imposed
conditions are met, alongDrocedures:
hv initial startuD test

S• 4k
•
-

O'ron
Y
f~144

A

a.

1e
5_

+

•7""
So/A

and
cannot be ensured when in natural circulation;

b.
/60

90 /M

.

APPLICABILITY

the RCS
No o r ions are rlitted that would dilute
concentra ion, thereby maintaining the margin to
s prohibited because a
criticalit . Boron r
unir orm concen ra ion distribution throughout the RCS
Core outlet temperature is maintained at least 10OF
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

RCP and one
An OPERABLE RCS loop consists of one OPERABLE
Generator Tube

OPERABLE SG in accordance with the Steam
Surveillance Program, which has the minimum water level
(
specified in SR 3.4.5.2. An RCP is OPERABLE if it is
capable of being powered and is able to provide forced flow
if required.
In MODE 3. this LCO ensures forced circulation of the
decay heat
removemixin
coolant to
e from the core and
•'T5•string.0R
L9ro
rbrn
to ovide~2p
• "rreactor
cond-"•innof,t4CO, t~a s, two•5 loops.OPEALE
-"
" pd(two RCS;
.
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RCS Loops-MODE 3
B 3.4.5

BASES

APPLICABILITY
(continued)

MODE 3 with A!•s in the
lp in operatn.n, applies
cFed positi96. The leas stringent con tion, that
,two RCS looi OPERABLE a• one RCS loop, n operatio
t
=.
applies t MODE 3 witAhe RTBs openi
Operation in other MODES is covered by:
"RCS Loops-MODES 1 and 2";
"RCS Loops-MODE 4";
"RCS Loops-MODE 5. Loops Filled":
"RCS Loops-MODE 5. Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6): and
Heat Removal (RHR) and Coolant
"Residual
LCO 3.9.6.
Circulation-Low Water Level" (MODE 6).

LCO
LCO
LCO
LCO
LCO

ACTIONS

3.4.4.
3.4.6.
3.4.7.
3.4.8.
3.9.5,

A.1
If one required RCS loop is inoperable, redundancy forofheat
the
removal is lost. The Required Action is restoration
Completion
the
within
status
OPERABLE
to
required RCS loop
period
Time of 72 hours. This time allowance is a justified
a
because
loop
nonoperating
to be without the redundant,
capability
transfer
heat
a
has
operation
in
loop
single
greater than that needed to remove the decay heat produced
of a
in the reactor core and because of the low probability
period.
this
during
failure in the remaining loop occurring

B.1
the unit
If restoration is not possible within 72 hours,
must be brought to MODE 4. In MODE 4. the unit may be
placed on the Residual Heat Removal System. The additional
Completion Time of 12 hours is compatible with required
from the
operations to chieve cooldown and de ressurization without
and
manner
ordery
an
in
ions
i
on
existing
systems.
challenging

.0
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RCS Loops-MODE 3
B 3.4.5

BASES

S

'
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SURVEILLANCE
REQUIREMENTS

If JtwoVCS loops are inoperable or _J6RCS loop is-in
0pration, exce t as during conditions permitted by the Nc
CRDMs must be de-ener ized by
section,
in e
and action restore one of theRS
rao
to OPERABLE status and operation must be initiated.
Boron dilution requires forced circulation for proper
mixing."and opening the RTBs or de-energizing the MG sets
T,.J
,removes the possibility of an inadvertent rod withdrawal'•
immediate Completion Time reflects the importance of
* maintaining operation for heat removal. The action to
restore must be continued until one loop is restored to
OPERABLE status and operation.

SR 3.4.5.1
This SR requires verification every 12 hours that the
required loops are in operation. Verification includes flow
rate, temperature. and pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RCS loop performance.

(continued)
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ITS 3.4.5, RCS LOOPS - MODE 3

INSERT 1
introduction of coolant into the RCS with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1
INSERT 2
Suspending the introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to assure continued
safe operation. With coolant added without forced circulation, unmixed coolant could be
introduced to the core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin to subcritical operations.

and 22
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RCS Loops-MODE 3
B 3.4.5

BASES
SR 3.4.5.2

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.5.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensgri ng that the secondary side
narrow range water level is >(17• for required RCS loops.
If the SG secondary side narrow range water level is
<c170%. the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink for
removal of the decay heat. The 12 hour Frequency is
considered adequate in view of other indications available
in the control room to alert the operator to a loss of SG
level.

SR
-

REFERENCES

3.4.5.3

0

GA.K

required RCAM OPERABLE ensures
Verification that
that safety analyses limits are met. The requirement also
ensures that an additional RCP can be placed in operation,
if needed, to maintain decay heat removal and reactor
coolant circulation. Verification is performed by verifying
proper breaker alignment and power availability to the
required RCPI.
None.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.5 BASES, RCS LOOPS - MODE 3

1. The brackets have been removed and the proper plant specific information/value has been
provided.
2. The rod ejection accident analysis for North Anna is performed in MODES 1 and 2, not
MODE 3. Therefore, the discussion of rod ejection in ITS 3.4.5, "RCS Loops - MODE
3," is inappropriate and has been deleted.
3. 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.
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.
5. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.

North
North Anna Units I1 and 2
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RCS Loops-MODE 4
B 3.4.6

REACTOR COOLANT SYSTEM (RCS)

B 3.4
B 3.4.6

RCS Loops-MODE 4

BASES
BACKGROUND

In MODE 4. the primary function of the reactor coolant is
the removal of decay heat and the transfer of this heat to
either the steam generator (SG) secondary side coolant or
the component cooling water via the residual heat removal
of the
(RHR) heat exchangers. The secondary function
martnr onnlant is to act as a carrier for soluble neutron

u

poison, boric acid.
The reactor coolant is circulated through( ý---RCS loops
connected in parallel to the reactor vesse. each loop
containing an SG. a reactor coolant pump (RCP). and
appropriate flow, pressure, level, and temperature
instrumentation for control, protection. and indication.
The RCPs circulate the coolant through the reactor vessel
and SGs at a sufficient rate to ensure proper heat transfer
and to prevent boric acid stratification.

,O \otbhJ
@0výPRARLEa

APPLICABLE
SAFETY ANALYSES

•---•St

LCO

In MODE 4. either RCPs or RHR loops can be used to provide
forced circulation. The intent of this LCO is to provide
forced flow from at least one RCP or one RHR loop for decay
heat removal and transport. The flow provided by one RCP
loop or RHR loop is adequate for decay heat removal. The
X tent of this LCO is to require that two paths be
to provide redundancy for decay heat removal.

In MODE 4, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RCS and RHR loops
provide this circulation.
NRC P~c
fedi•
•
W
, ~RCS Loops--MODE 4ljfi--en
10,to•
r
u•'dS
coatfutor
ant
I
s'
m~e

The purpose of this LCO is to require that at least two
loops be OPERABLE in MODE 4 and that one of these loops be
in operation. The LCO allows the two loops that are
required to be OPERABLE to consist of any combination of RCS
(continued)
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RCS Loops-MODE 4
B 3.4.6

BASES
LCO
(continued)

SJJ4

j

/dej/n

loops and RHR loops. Any one loop in operation provides
enough flow to remove the decay heat from the core with
forced circulation. An additional loop is required to be
OPERABLE to provide redundancy for heat removal.
Note 1 permits all RCPs or RHR pumps to{lfe-2nF i
for
:5 1 hour per 8 hour period. The purpose of the-Note is to
'pe~ram&ii
tests that are designed to validate various accident
analyses values. One of the tests performed during the
startup testing program is the validation of rod drop times
during cold conditions, both with and without flow. The no
flow test may be performed in MODE 3. 4. or 5 and requires
that the pumps be stopped for a short period of time. The
"ote permits tnejoeer~fzpq Of the pumps in order to
perform this test and validae the assumed analysis values.
If changes are made to the RCS that would cause a change to
valuesi
the flow characteristics of the RCS, the inputThe
1 hour
-be revalidated by conducting the test again.
-e
.
-equle
o perform the test, and operating
experience has shown that boron stratification is not a
problem during this short period with no forced flow.

,-

;J

T•TF-/s3

Utilization of Note I is permitted provided the following
conditions are met along with any other conditions imposed
by initial startup test procedures:

,[

a. No

Wboron
,c'

are
rmitted that would dilute the RCS
concentration,. therefore maintaining the margin
to criticalit
Boron reductio "is prohibited because

a

morations

mconcentration distri ution throughout the

-

FsrF286

RCS cannot be ensured when in natural circulation: and
b.

Core outlet temperature is maintained at least 10OF
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

Note 2 requirgs 'hat the secondary side water temperature of
each SG be 5 W5OOF above each of the RCS cold leg
tem
s befe t start of an RCP with any RCS cold
leg temperaturer 7
. This restraint is to prevent a low
temperature overpressure event due to a thermal transient
when an RCP is started.
. 6
j 710
An OPERABLE RCS loop c r' s an OPERABLE RCP and an
OPERABLE SG in accordance wi
the Steam Generator Tube
(continued)
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RCS Loops-MODE 4
B 3.4.6

BASES
LCO
(continued)

Surveillance Program, which has the minimum water level
specified in SR 3.4.6.2.
Similarly for the RHR System, an OPERABLE RHR loop (o!g6
an OPERABLE RHR pump capable of providing forced flow to an
OPERABLE RHR heat exchanger. RCPs and RHR pumps are
OPERABLE if they are capable of being powered and are able
to provide forced flow if required.

APPLICABILITY

In MODE 4. this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. One loop of either RCS or RHR
provides sufficient circulation for these purposes.
an
However, two loops consisting of any combiti !
singrie f al'
RHR loops arerequired to be OPERABLE to[
Operation in other MODES is covered by:
"RCS Loops-MODES 1 and 2":
"RCS Loops-MODE 3";
"RCS Loops-MODE 5. Loops Filled";
"RCS Loops-MODE 5. Loops Not Filled":
"Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6): and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).

LCO
LCO
LCO
LCO
LCO

ACTIONS

3.4.4.
3.4.5.
3.4.7.
3.4.8.
3.9.5.

A.__1
If one required (

loop is inoperabl e an0o

are•

Acion
cot
ble• redundancy for heat removal is
•
to
loop
RHR
or
RCS
must--benitiated to restore a-second
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for
heat removal.

"4Ii'SWloops
arenoS
nO

i

LE, a

noperabl

RCS orRHR
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RCS Loops-MODE 4
B 3.4.6

BASES
BASES

r (continued) ý

ACTIONS
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unit must be Wougntt
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r
4hhours. Bringing the unit to MODE 5 is a conservative
A10
i 1 ke
o/'''i
action with regard to decay heat removal. With only one RHR
loop OPERABLE, redundancy for decay heat removal is lost
and, in the event of a loss of the remaining RHR lnnn_ it
DOWF)
would be safer to initiate that loss from MODE 5
2 . The Completion ime of
rather than MODE 4
24 hours is a reasonable time, based on operating
experience. to reach MODE 5 from MODE 4 in an orderly manner
and without challen

of operationt-ý mdiate Completion Times reflect the
importance of maintaining operation for decay heat removal.
The action to restore must be continued until one loop is
restored to OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR

T-. Mr-2 93

3.4.6. 1

RCS or
This SR requires verification every 12 hours that
RHR loop is in operation. Verification includes flow rate.
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal. The Frequency
of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to
monitor RCS and RHR loop performance.

(continued)
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ITS 3.4.6 BASES, RCS LOOPS - MODE 4

INSERT 1
This Required Action is modified by a Note which indicates that the unit must be placed in
MODE 5 only if an RHR loop is OPERABLE. With no RHR loop OPERABLE, the unit is in a
condition with only limited cooldown capabilities. Therefore, the actions are to be
concentrated on the restoration of an RHR loop, rather than a cooldown of extended
duration.
INSERT 2
introduction of coolant into the RCS with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1
INSERT 3
Suspending the introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to assure continued
safe operation. With coolant added without forced circulation, unmixed coolant could be
introduced to the core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin to subcritical operations.
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RCS Loops-MODE 4
B 3.4.6

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.6.2
SR 3.4.6.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ens ri g that the secondary side
narrow range water level is > p7{JX. If the SG secondary
side narrow range water level is < q , the tubes may
become uncovered and the associated loop may not be capable
of providing the heat sink necessary for removal of decay
heat. The 12 hour Frequency is considered adequate in view
of other indications available in the control room to alert
the operator to the loss of SG level.

16

SR 3.4.6.3
Verification that W required pump is OPERABLE ensures that
an additional RCS or RHR pump can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pump.
The Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.
REFERENCES ¢

None.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.6 BASES, RCS LOOPS - MODE 4
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 which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.
3. 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.
4. The Bases are changed to state that two decay heat removal paths must be OPERABLE
instead of stating that two loops must be available. The LCO requires two paths to be
OPERABLE. The term "available" is unclear in this context and could lead to
misinterpretation of the requirements.
5. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.
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RCS Loops-MODE 5. Loops Filled
B 3.4.7
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.7

RCS Loops-MODE 5. Loops Filled

BASES
BACKGROUND

TS 7T/-via
CI rc

let 44K

In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant is the removal-of decay heat and
transfer this heat either to the steam generator (SG)
secondary side coolant r the component cooling water via
te resi ual heat removal (RHR) heat exchangers. While the
principal means for decay heat removal is via the RHR
System. the SG are specified as a backup means for
ven though the SGs cannot produce steam in
u ancy.
this MODE, they are capable of being a heat sink due to
their large contained volume of secondary water. As long as
the SG secondary side water is at a lower temperature than
the reactor coolant, heat transfer will occur. The rate of
- heat transfer is directly proportional to the temperature
difference. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison, boric
acid.
In MODE 5 with RCS loops filled, the reactor coolant is
circulated by means of two RHR loops connected to the RCS,
each loop containing an RHR heat exchanger, an RHR pump, and
appropriate flow and temperature instrumentation for
control, protection, and indication. One RHR pump
circulates the water through the RCS at a sufficient rate to
prevent boric acid stratification.
The number of loops in operation can vary to suit the
operational needs. The intent of this LCO is to provide
forced flow from at least one RHR loop for decay heat
removal and transport. The flow provided by one RHR loop is
adequate for decay heat removal. The other intent of this
LCO is to require that a second path be available to provide
redundancy for heat removal.
The LCO provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop that must be
OPERABLE and in operation. The second path can be another
OPERABLE RHR loo or maintaining (g SG*)with secondary side
t:o provide an alternate method for
water level1
,
7
decay heat remova

70
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RCS Loops-MODE 5. Loops Filled
,B3.4.7

BASES (continued)
APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RHR loops provide this
circulation.
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U-thfr• secondary side water level•>(
operating RHR loop fail. the SG4 could

B
ove the
decay hea
.Note 1 permits all RHR pumps to beli
: 1 hour per
8 hour period. The purpose of the o e is o permitqe-s-t-s
designed to validate various accident analyses values. One
of the tests performed during the startup testing program is
the validation of rod drop times during cold conditions.
both with and without flow. The no flow test may be
performed in MODE 3. 4, or 5 and requires that the pumps be
for a short period of time. The Note permits
sto dp.ed
the pumps in order to perform this test and
S0of
va ida e e assumed analysis values. If changes are made
to the RCS that would cause a change to the flow
characteristics of the RCS, the input values must be
revalidated by conducting the test again. The 1 hour time /
period is adequate to"pierform the test, and operating likel2Y
experience has shown that boron stratification is not likely
during this short period with no forced flow.
Utilization of Note 1 is permitted provided the following
cnnditinns are met alona with anv other conditions imoosed
by initial startup test pr

rocedures: . .
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RCS Loops-MODE 5. Loops Filled
B 3.4.7
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No operations are• rmitted that would dilute the RCS
boron concentra-i-on, therefore maintaining the margin
to criticality. Boron reduction-is prohibited because
a uniform concentration distribution throughout the and
RCS cannot be ensured when in natural circulation;
Core outlet temperature is maintained at least 10OF
below saturation temperature. so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

Note 2 allows one RHR loop to be inoperable for a period of
up to 2 hours, provided that the other RHR loop is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable loop during the only time
when such testing is safe and possible.
Note 3 requirEsjhat the secondary side water temperature of
•3&.F,,...')
F above each of the RCS cold leg
each SG be:!5
fore the start of a reactor..caal j pump
temperatures
'->F(a
(RCP) with an RCS cold leg temperature = t0(.0h-is
temperaturoe-Vrpressure
low
a
prevent
restriction is to
event due to a thermal transient when an RCP is started.
Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
operation. This Note provides for the transition to MODE 4
where an RCS loop is permitted to be in operation and
replaces the RCS circulation function provided by the RHR

Ioop!_
1

-

In MODE 5 with RCS loops filled, this LCO requires forced
circulation of the reactor coolant to remove decay heat from
the core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE,

4ooe
(continued)
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RHR pumps are OPERABLE if they are capable of being powered
able to provide flow if required. An OPERABLE SG
and are
can perform as a heat sink~when it has an adequate water
-level and is OPERABLE in accordance with the Steam Generator
Tube Surveillance Program.

APPLICABILITY
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RCS Loops-MODE 5. Loops Filled
B 3.4.7
BASES
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APPLICABILITY
continued)
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or the secondary 3 water level of at leastaIDSG6is
..
required to be z w .
I
Operation in other MODES is covered by:
LCO 3.4.4. "RCS Loops-MODES 1 and 2":
"Pre 1 nn~nc M(lE 3"
irA
'A A r,
LCO 3.4.6. "RCS Loops-MODE 4";
LCO 3.4.8. "RCS Loops-MODE 5. Loops Not Filled":
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6); and
LCO 3.9.6. "Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level" (MODE 6).
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required S

en

fi

secondary side water level< E7F. redundancy for heat
initiated immediately to
removal is lost. Action must
restore a second RHR loop to OPERABLE status or to restore
the required SG secondary side water leve!0. Either
A.21ill restore
-Re
Required Action
Completion Time
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The
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heat
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ITS 3.4.7, RCS LOOPS - MODE 5, LOOPS FILLED
INSERT 1
introduction of coolant into the RCS with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1
INSERT 2
Suspending the introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to assure continued
safe operation. With coolant added without forced circulation, unmixed coolant could be
introduced to the core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin to subcritical operations.
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RCS Loops-MODE 5. Loops Filled
B 3.4.7
BASES

(continued)
SR 3.4.7.1

SURVEILLANCE
REQUIREMENTS

This SR requires verification every 12 hours that the
required loop is in operation. Verification includes flow
rate. temperature. or pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RHR loop performance.

i

SR 3.4.7.2
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OPERABLE by ensurong
)
Verifying that at least (j0 SQ)
;6
t
secondary side narrow range water levelO
ensures an-alternate decay heat removal methodn the event
that the second MR loop is not OPERABLE. If both RHR loops
are OPERABLE, this Surveillance is not needed. The 12 hour
Frequency is considered adequate in view of other
indications available in the control room to alert the
operator to the loss of SG level.

SR

>

3.4.7.3

Verification that -asecond RHR pump is OPERABLE ensures that
an additional pump can be placed in operation. if needed, to
maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying proper breaker
alignment and power avHilable tolthe RHRpu.z If secondary
in at least (
side water level is 2V.7
Surveillance is not neede . The Frequency of7 days is
considered reasonable in view of other administrative
controls available and has been shown to be acceptable by
operating experience.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.7 BASES, RCS LOOPS - MODE 5, LOOPS FILLED
1. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.
2. 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.
3. The brackets have been removed and the proper plant specific information/value has been
provided.
4. Editorial change made for enhanced clarify or consistency with the ISTS Writer's Guide.
5. Information was added to the Bases to clarify the effect of the loop isolation valves on the
Specification. The LCO Bases are modified to make clear that the loop isolation valves
associated with any Steam Generator being credited to meet the LCO requirements must
be open. In addition, clarification is added to the Applicability portion of the Bases to
make clear that the condition "loops filled" applies to those portions of the RCS that are
not isolated from the RCS. This appropriate because the steam generators in unisolated
loops can still be used as a heat sink.
6. The LCO Bases state, "An additional RHR loop is required to be OPERABLE to meet
single failure considerations." In the Background section of the Bases for this
Specification, the need for a second RHR loop is stated as, "The other intent of this LCO
is to require that a second path be available to provide redundancy for heat removal."
This is a more accurate statement of the requirement. The term "single failure" is
typically used to describe an accident analysis assumption and the accident analyses
performed for MODE 5 do not assume the single failure of an RHR loop. The LCO
Bases have been revised to describe the LCO requirement using the wording from the
Bases Background section.
7. 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.
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8
B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops-MODE 5. Loops Not Filled
BASES
BACKGROUND

In MODE 5 with the RCS loops not filled, the primary
function of the reactor coolant is the removal of decay heat
generated in the fuel, and the transfer of this heat to the
component cooling water via the residual heat removal (RHR)
heat exchangers. The steam generators (SGs) are not
available as a heat sink when the loops are not filled. The
secondary function of the reactor coolant is to act as a
carrier for the soluble neutron poison. boric acid.
can be used
pumrsin:ocrtin
RHR up
onlyof•
not f filled,
loops
5 with S-€ir
In MODE
number
ulaton.
f !icolnt
(cn ay iWsuit the o oertioal nee.(flýne intent of this
LCO is to provide -forced flow from at least one ERR pump for
decay heat removal and transport and to require that two
paths be available to provide redundancy for heat removal.

APPLICABLE
SAFETY ANALYSES

Cloo

LCO

In MODE 5. RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The PER loops provide this
circulation. The flow provided by one PER loop is adequate
for heat removal and for boron mixing.
ied
nMODE 5 (loops notfden
to
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imnpor
S
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a
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The purpose of this LCO is to require that at least two RHR
loops be OPERABLE and one of these loops be in operation.
An OPERABLE loop is one that has the capability of
transferring heat from the reactor coolant at a controlled
rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump
meets the LCO requirement for one loop in operation. An
loop is reguired to be OPERABLE to(
additional ERHR
)t.
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RCS Loops-MODE 5, Loops Not Filled
B 3.4.8

BASES
LCO
(continued)
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Note 1 permits all RHR pumps to
The
another.
to
oop
one
from
5 15 minutes when switching
circumstances for stopping both RHR pumps are to be limited
to situations when the outage time is short &.and core outlet
0
temperature is maintained > 10 F below saturation draining
etemperatureS. The Note prohibits boron dilutio or
operations when RHR forced flow is stopped.

Note 2 allows one RHR loop to be inoperable for a period of

in
loop is OPERABLE
other surveillance
that the
to be
2 hours, provided
<operation.
testsand
periodic
This permits
on the inoperabe loop during the only time when
dperformed
these tests are safe and possible.
An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat
exchanger. RHR pumps are OPERABLE if they are capable of
being powered and-are able to provide flow if required.

APPLICABILITY

In MODE 5 with loops not filled, this LCO requires core heat
removal and coolant circulation by the RHR System.

Operation in other MODES is covered by:
I rn
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I nnns-MOtDES 1 and 2":

LCO
3.4.5,
LCO 3.4.6.

*RCS Loops-MODE 3";
"RCS Loops-MODE 4":
LCO 3.4.7, "RCS Loops-NODE 5. Loops Filled":
LCO 3.9.5. "Residual Heat Removal (RHR) and Coolant
Circulation-High Water Level" (MODE 6): and
Heat Removal (RHR) and Coolant
"Residual
LCO 3.9.6,
Circulation-Low Water Level" (MODE 6).

ACTIONS
ion
no
Iff.-:Jone RHR loop is
red indancy for RHR is lost. Action must be inltiated to
restore a second loop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.
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RCS Loops-MODE 5. Loops Not Filled
B 3.4.8

BASES

717r-293

e~margin
must Completion
not be reduced
in thi.s
Ma~rgtin to criticality
The itmediate
Time reflects
ýirT'
f_ maintaining operation for heat removal.
The action to restore must continue until one loop is
restored to OPERABLE status and operation.

SR 3.4.8.1

SURVEILLANCE
REQUIREMENTS

This SR requires verification every 12 hours that 1i'oop
is in operation. Verification includes flow rate.
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal. The Frequency
of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to
monitor RHR loop performance.
None.3.4.8.2
SR

T•rF-63
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I PumPSKA OPERABLE
thel required(n-uj
additional pumplcan be placed in operation, if
ensures. .
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper,
pumpV.
breaker alignment and power available to the requiredview
of
in
reasonable
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days
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The Frequency
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and
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other administrative controls
to be acceptable by operating experience.
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ITS 3.4.8, RCS LOOPS - MODE 5, LOOPS NOT FILLED
INSERT 1
introduction of coolant into the RCS with boron concentration less than required to meet the
minimum SDM of LCO 3.1.1
INSERT 2
Suspending the introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to assure continued
safe operation. With coolant added without forced circulation, unmixed coolant could be
introduced to the core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin to subcritical operations.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.8 BASES, RCS LOOPS - MODE 5, LOOPS NOT FILLED
1. 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.
2. The brackets have been removed and the proper plant specific information/value has been
provided.
3. The LCO Bases state, "An additional RHR loop is required to be OPERABLE to meet
single failure considerations." In the Background section of the Bases for this
Specification, the need for a second RHR loop is stated as, "The other intent of this LCO
is to require that a second path be available to provide redundancy for heat removal."
This is a more accurate statement of the requirement. The term "single failure" is
typically used to describe an accident analysis assumption and the accident analyses
performed for MODE 5 do not assume the single failure of an RHR loop. The LCO
Bases have been revised to describe the LCO requirement using the wording from the
Bases Background section.
4. Information was added to the Bases to clarify the effect of the loop isolation valves on the
Specification. Clarification is added to the Applicability portion of the Bases to make
clear that the condition "loops not filled" applies to those portions of the RCS that are not
isolated from the RCS. As described in the JFDs for ITS 3.4.7, this is appropriate
because the steam generators in unisolated loops can still be used as a heat sink.
5. In the Bases Background section, the sentence, "The number of pumps in operation can
vary to suit operational needs," is not adopted. Only one RHR pump is used at a time in
MODE 5.
6. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.
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Pressurizer
B 3.4.9
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.9

Pressurizer

BASES
BACKGROUND

The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.
The pressure control components addressed by this LCO
include the pressurizer water level, the required heaters,
and their controls and emergency power supplies.
Pressurizer safety valves and pressurizer power operated
relief valves are addressed by LCO 3.4.10, "Pressurizer
Safety Valves," and LCO 3.4.11, "Pressurizer Power Operated
Relief Valves (PORVs)., respectively.
The intent of the LCO is to ensure that a steam bubble
exists in the pressurizer prior to power operation to
minimize the consequences of potential overpressure
transients. The presence of a steam bubble is consistent
with analytical assumptions. Relatively small amounts of
noncondensible gases can inhibit the condensation heat
transfer between the pressurizer spray and the steam, and
diminish the spray effectiveness for pressure control.
Electrical immersion heaters, located in the lower section
of the pressurizer vessel, keep the water in the pressurizer
at saturation temperature and maintain a constant operating
capacity of
pressure A minimum required available
pressurizer heaters ensures that the RCS pressure can be
maintained. The capability to maintain and control system
pressure is important for maintaining subcooled conditions
in the RCS and ensuring the capability to remove core decay
heat by either forced or natural circulation of reactor
coolant. Unless adequate heater capacity is available, the
hot. high pressure condition cannot be maintained
indefinitely and still provide the required subcooling
margin in the primary system. Inability to control the
system pressure and maintain subcooling under conditions of
natural circulation flow in the primary system could lead to
(continued)
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ITS 3.4.9, PRESSURIZER

INSERT
There are 5 groups of pressurizer heaters. Groups 1, 2, 4, and 5 are backup heaters.
Group 3 consists of proportional heaters. Groups 1 and 4 are powered from the emergency
busses and are governed by this Specification.
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Pressurizer
B 3.4.9
BASES
BACKGROUND
(continued)

APPLICABLE
.%AFEILY ANALYSES
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a loss of single phase natural circulation and decreased
capability to remove core decay heat.
In MODES 1. 2. and 3. the LCO requirement for a steam bubble.
is reflected implicitly in the accident analyses. Safety
analyses performed for lower MODES are not limiting. All
analyses performed from a critical reactor condition assume
conditions in
the existence of a steam bubble and saturated the
t
analyses
the pressurizer. In making this assumption,
neglect the small fraction of noncondensible gases normally
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present.

Safety analyses presented in the-iSAR (Ref. 1) do not take
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The maximum pressurizer water level limit satisfies
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crCriterion 2 of
are not specifically used in accident analysis. the
of
need to maintain subcooling in the long term during loss
offsite power. as indicated in NUREG-0737 (Ref. 2). is thee

reason for providing an LCO.

The LCO requiremen. for he pressurizer to be OPERABLE wit
er volume-:i240cubic feet. which is equivalent to
OLimiting the LCO
, ensures that a steam bubble exists.
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steam space for
the
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operating
maximum
to ensure
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been
pressure control. The LCO has
control
pressure
maintain
and
establish
to
the capability
for steady state operation and to minimize the consequences
of potential overpressure transients. Requiring the
presence of a steam bubble is also consistent with
analytical assumptions.
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Pressurizer
B 3.4.9

BASES
LCO
(continued)

APPLICABILITY

in
conditions. a wide margin to subcoolingcan be obtained
the loops. The exact design value oft125 kW is derived
from the use of seven heaters rated at 17.9 kW each3. The
amount needed to maintain pressure is dependent on the heat
losses.

The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature. and
resulting in the greatest effect on pressurizer level
RCS pressure control. Thus, applicability has been
designated for MODES 1 and 2. The applicability is also
provided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbation.
startup.
such as reactor coolant p
In MODES 1. 2. and 3, there-is need to maintain the
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Pressurizer water level control malfunctions or other ( the
evolutions may result in a pressurizer water level above
nominal upper limit, even with the (OWF at steady state
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ITS 3.4.9, PRESSURIZER

INSERT
For MODE 4, 5, or 6, the need for pressurizer heaters supplied from the emergency power
source to maintain pressure control is reduced because core heat is reduced, and has a
correspondingly lower effect on pressurizer level and RCS pressure control. In addition,
other mechanisms, such as the Residual Heat Removal (RHR) System and the Power
Operated Relief Valves (PORVs) are available to control RCS temperature and pressure
should normal offsite power be lost.
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SURVEILLANCE
REQUIREMENTS

SR 3.4.9.1
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pressurizer level is maintained for a steam bubble. The
limit to provide a minimum space
indicated level.
Surveillance is performed by observing totheverifying the
corresponds
hours
12
of
The Frequency
has been shown
parameter each shift. The 12 hour interval
assess
regularly
to
sufficient
be
to
by operating practice
within
is
operation
that
level for any deviation and verify

(continued)
WOG STS

B 3.4-43

Rev 1. 04/07/95

0

Pressurizer
B 3.4.9
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(continued)

SURVEILLANCE

SR

REQUIREMENTS

safety analyses assumption@.

Alarms are also available for

early detection of abnormal level indications.
SR 3.4.9.2

r(e
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The SR is satisfied when the power supplies are demonstrated
to be capable of producing the minimum power and the
associated pressurizer heaters are verified to be at their
rating. This may be done by testing the power supply
@
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Ioutput and by performing an electrical check on heater
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.9 BASES, PRESSURIZER
1. 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.
2. 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.
3. The brackets have been removed and the proper plant specific information/value has been
provided.
4. The Bases to SR 3.4.9.2 have been revised to state that the SR verifies that the pressurizer
heaters are at their required rating, not the design rating as stated in the ISTS. The design
rating of the North Anna pressurizer heater groups is greater than the minimum value
required by the LCO. Therefore, in accordance with SR 3.0.1, SR 3.4.9.2 verifies that the
LCO limit is met, not that the design rating is met.
5. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.
6. The Applicable Safety Analysis section of the Bases is revised to state that the LCO
92%. The ISTS Bases states that the
requirement of <_1240 cubic feet is equivalent to _<
LCO limit of < 1240 cubic feet is equivalent to 92%, which is incorrect.
7. The Applicability section of the Bases is revised to correctly state the reasons why the
Pressurizer Specification does not apply in MODES 4, 5, or 6. The ISTS Bases imply
that pressurizer heaters are not required when using the Residual Heat Removal (RHR)
System. This is incorrect. The appropriate justification is that the core heat is reduced,
and has a correspondingly lower effect on pressurizer level and RCS pressure control. In
addition, other mechanisms, such as the Residual Heat Removal (RHR) System and the
Power Operated Relief Valves (PORVs) are available to control RCS temperature and
pressure should normal offsite power be lost.
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Pressurizer Safety Valves
B 3.4.10
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.10

Pressurizer Safety Valves

BASES
BACKGROUND

The pressurizer safety valves provide., in conjunction with
the Reactor Protection System, overpressure protection for
the RCS. The pressurizer safety valves are totally enclosed
pop type. spring loaded, self actuated valves with
backpressure compensation. The safety valves are designed
to prevent the systg.m pressure from exceeding the system
ý735ppsig. which is 110% of the design
Safety Limit (SL),
pressure.
Because the safety valves are totally enclosed and self
actuating, they are considered i dependent components. The
relief capacity for each valve, 3BO.0O00 lb/hr, is based on
postulated overpressure transient conditions resulting from
event
a complete loss of steam flow to the turbine- lresults in the maximum surge rate into the pressurizer.
which specifies the minimum relief capacity for the safety
valves. The discharge flow from the pressurizer safety
valves is directed to the pressurizer relief tank. This
discharge flow is indicated by an increase in tern rat
Increase in
downstream of the pressurizer safety valves
the pressurizer relief tank temperature or level.u
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Overpressure protection is required in MODES 1. 2, 3. 4.
and 5; however, inR E 4. with one or more RCS cold leg
. and MODE 5 and MODE 6 with the
tern raturesý-reactor vesse e on. overpressure protection is provided
by operating procedures and by meeting the requirements of
3.4.12, "Low Temperature Overpressure Protection (LTOP)
LCO
System."
-%-e,
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•he u " and. owwe ressur
above
eur
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tol eqance •uir
r lif setting is for the ambient conditi-ons
psi~r
0g}
associa ed with MODES 1. 2. and 3. This requires either
that the valves be set hot or that a correlation between hot
and cold settings be established.
The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY of the safety valves ensures that
the RCS pressure will be limited to 110% of design pressure.
(continued)
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ITS 3.4.10 BASES, PRESSURIZER SAFETY VALVES
INSERT
The safety valve pressure tolerance limit is expressed
error, expressed as a positive or negative percentage
summed and divided by the number of valves tested.
compared to the acceptable range of +2% to -3%. In
be outside of ±3%.

North Anna Units 1I and 22

as an average value. The as-found
of each tested safety valve, is
This average as-found value is
addition, no single valve is allowed to
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Pressurizer Safety Valves
B 3.4.10
BASES
BACKGROUND
(continued)

The consequences of exceeding the American Society of
Mechanical Engineers (ASME) pressure limit (Ref. 1) could
include damage to RCS components, increased leakage, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

APPLICABLE
SAFETY ANALYSES

All accident and safety analyses in the'FSAR (Ref. 2) that
require safety valve actuation assume operation of three
pressurizer safety valves to limit increases in RCS
pressure. The overpressureprotection analysis (Ref. 3) is
also based on operation of hr e)safety valves. Accidents
that could result in overpressurization if not properly
terminated include:
a.

Uncontrolled rod withdrawal from full power:

"b.

Loss of reactor coolant flow: "

c.

Loss of external electrical load:

d.

Loss of normal feedwater;

e.

Loss of all AC power to station auxiliaries-,

lie roJ

f. Locked rotor6IIaD~

f 4"•
C

" j ,and

D.; , -- analyses of the above transients are contained in
Rererence 2. Safety valve actuation is required in
vent,., . an e (above) to limit the pressure increase.
Compliance with this LCO-is consistent with the design bases
accident analyses assumptions.
Prurizer• safety valves satisfy Criterion 3 of t-)-C

LCO
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RCS

open at the
ves are setthetoASME
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ITS 3.4.10 BASES, PRESSURIZER SAFETY VALVES
INSERT
The safety valve pressure tolerance limit is expressed as an average value. The as-found
error, expressed as a positive or negative percentage of each tested safety valve, is
summed and divided by the number of valves tested. This average as-found value is
compared to the acceptable range of +2% to -3%. In addition, no single valve is allowed to
be outside of ±3%.
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Pressurizer Safety Valves
B 3.4.10
BASES
LCO
(continued)

The limit protected by this Specification is the reactor
coolant pressure boundary (RCPB) SL of 110%of design
pressure. Inoperability of one or more valves could result
in exceeding the SL if a transient were to occur. The
consequences of exceeding the ASME pressure limit could
include damage to one or more RCS components, increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation.

APPLICABILITY

In MODES 1. 2. and 3, and portions •f MODE 4 above the LTOP
arming temperature, OPERABILITY of (.hreeT valves is
required because the combined capacity is required to keep
reactor coolant pressure below 110% of its design value
during certain accidents. MODE 3 and portions of MODE 4 are
conservatively included, although the listed accidents may
not require the safety valves for protection.
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settings outside the LCO limits. This permits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
ý
near their design condition.-v Only one valve a a time(_
I4rhour
be removed from service for testing. The
exception is based on 18 hour outage time for each of the
[three] valves. The 18 hour period is derived from
(oo--rfý experience that hot testing can be performed in
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A.1
With one pressurizer safety valve inoperable, restoration
must take place within 15 minutes. The Completion Time of
15 minutes reflects the importance of maintaining the RCS
.Overpressure Protection System. An inoperable safety valve
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Pressurizer Safety Valves
B 3.4.10
BASES
ACTIONS

A.1

(continued)

coincident with an RCS overpressure event could challenge
the integrity of the pressure boundary.
B.1 and B.2
If the Required Action of A.1 cannot be met within the
re pressurizer
required Completion Time or if tw
safety valves are inoperable, the
must be brought to a
h"4- MODE in which the e uirement does not apply. To achieve
__
this status, the
must be brought to at least MODE 3
2
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e a owed
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provi ed by the LTOP Sys em.
change from MODE 1, 2.
or 3 to MODE 4 reduces the RCS energy (core power and
pressure), lowers the potential for large pressurizer
insurges. and herebyremoves the need for overpressure
protection by $hreeQpressurizer safety valves.
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SURVEILLANCE
REQUIREMENTS

SR 3.4.10.1
SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code
(Ref. 4). which provides the activities and Frequencies
necessary to satisfy the SRs. No additional requirements6....

Tie i4k
4c I-CC)

are specified.
The pressurizer safety valve setpoint is2D

for

OPERABILITY: however, the valves are reset to ± 1% during
the Surveillance to allow for drift.

REFERENCES

1.

ASME, Boiler and Pressure Vessel Code. Section III.

"2.6FSAR. Chapter &W.
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Pressurizer Safety Valves
B 3.4.10
BASES
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.10 BASES, PRESSURIZER SAFETY VALVES
1. 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.
2. The brackets have been removed and the proper plant specific information/value has been
provided.
3. North Anna has been approved to use a pressurizer safety valve tolerance of +2% / -3%
average as-found with no single valve outside of ±3%. The Bases have been revised
accordingly.
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.
5. The list of events considered in the overpressure protection analysis was revised to be
consistent with the most recent analysis.
6. The Bases description of the Applicability Note, which allows pressurizer safety valves to
be tested at pressure and temperature, is modified. North Anna does not currently utilize
that testing method (the pressurizer safety valves are removed and bench tested), but the
testing method is an acceptable approach and the option to use this method was adopted.
The Bases are modified to state that the allowed time for the testing is based on industry
experience instead of plant operating experience.
7. The Bases are revised to match the Specifications.
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Pressurizer PORVs
B 3.4.11
B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.11

Pressurizer Power Operated Relief Valves (PORVs)

BASES
BACKGROUND

The pressurizer is equipped with two types of devices for
pressure relief: pressurizer safety valves and PORVs. The
P s are air operated valves that are controlled to open at
set pressure when the pressurizer pressure
a• ...
increases and close when the pressurizer pressure decreases.
The PORVs may also be manually operated from the control
room.

01

0

Block valves, which are normally open, are located between
the pressurizer and the PORVs. The block valves are used to
isolate the PORVs in case of excessive leakage or a stuck
open PORV. Block valve closure is accomplished manually
using controls in the control room. A stuck open PORV is,
in effect, a small break loss of coolant accident (LOCA).
As such, block valve closure terminates the RCS
depressurization and coolant inventory loss.
The PORVs and their associated block valves may be used by
g-n operators to depressurize the RCS to recover from
-i in transients if normal pressurizer spray is not
available. Additionally. the series arrangement of the
PORVs and their block valves permit performance of
surveillances on the valves during power operation.

)

The PORVs may also be used for feed and bleed core cooling
in the case of multiple equipment failure events that are
not within the design basis, such as a total loss of
feedwater.
The PORVs. their bloc valves. and their controls are
powered from the ( a buses that normally receive power
from offsite power sources, but are also capable of being
powered from emergency power sources in the event of a loss
4Ioffsitea wr. -Two PORVs and their associated block
valves are powered from two separate safety trains (Ref. 1).
has two PORVs. each having a relief capacity of
hThe
T201,00 b/hr at 2335 psig. The functional design of the
PORVs is based on maintaining pressure below the Pressurizer
Pressure-High reactor trip setpoint following a step
reduction of 50% of full load with steam dump. In addition,
(continued)
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ITS 3.4.11 BASES, PRESSURIZER PORVs
INSERT
The PORVs are air operated valves and normally are provided motive force by the
Instrument Air System. A backup, nitrogen supply for the PORVs is also available.
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.Pressurizer PORVs
B 3.4.11
BASES
BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

I~c.moddJ

S

•

the PORVs minimize challenges to the pressurizer safety
valves and also may be used for low temperature overpressure
protection (LTOP).
See LCO03.4.12. "Low Temperature
Overpressure Protection (LTOP) System."

operators eepl
PORVs to depressurize the RCS in
response to certain
transients if normal pressurizer 9
spray is not availab ee.'For the Steam Generator Tube
Rupture (SGTR) event, the safety analysis assumes that
manual operator actions are required to mitigate the event.
A loss of offsite power is assumed to accompany the event.
and thus, normal pressurizer spray is unavailable to reduce
RCS pressure. The PORVs are assumed to be used for RCS
depressurization, which is one of the steps performed to
equalize the primary and secondary pressures in order to
-terminate the primary to secondary break flow and the
radioactive releases from- the affected steam generator. (R

TThe POR~s arýe
ýin irncreasing

k3)

ý in safety analyses for events that result
pressure for which departure from nucleate

boilin ratio (DNBR) criteria are critical. By assuming
PORV
actuation. the primary pressure remains below
the hi
pessurizer pressure trip
int; thus, the DNBR
calculation is more conservative. Events
at assume
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Pressurizer PORVs satisfy Criterion 3 of

LCO

RC

1l,y

The LCO requires the PORVs and their associated block valves
to be OPERABLE for manual operation to mitigate the effects
associated with an SGTR.
f.

j--r

.
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By maintaining two PORVs and their associated block valves
PERLth sioefiure
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es are o~
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tbeexcessiv
flow path
ge-goh
eC•'ffer a failed
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atis ying the LCO helps minimize challenges to fission
product barriers.
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ITS 3.4.11 BASES, PRESSURIZER PORVs
INSERT 1
As such, this actuation is not required to mitigate these events, and PORV automatic
operation is, therefore, not an assumed safety function.
INSERT 2
An OPERABLE block valve may be either open, or closed and energized with the capability
to be opened, since the required safety function is accomplished by manual operation.
Although typically open to allow PORV operation, the block valves may be OPERABLE
when closed to isolate the flow path of an inoperable PORV that is capable of being
manually cycled (e.g., as in the case of excessive PORV leakage.) Similarly, isolation of an
OPERABLE PORV does not render that PORV or block valve inoperable provided the relief
function remains available with manual action.
An OPERABLE PORV is required to be capable of manually opening and closing, and not
experiencing excessive seat leakage. Excessive seat leakage, although not associated with
a specific acceptance criteria, exists when conditions dictate closure of the block valve to
limit leakage to within LCO 3.4.13, "RCS Operational Leakage."
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Pressurizer PORVs

B 3.4.11

FI
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Pressure increases are less pominent in MODE 3 because the
core input energy is reduced, but the RCS pressure is high.
Therefore. the LCO is appic.ab e in MODES 1. 2. and 3. The
pressure and
both
iwhen
A the, pressure
cablesand
LCO is not appli
muchcore
suresecm
decreased
"energy-.are
id
TopP
lesg significant. i-eV.setpo~inz-srluedm
reatrVssel hed i13la~
41 6 with the
5, nd
Q4ODES
hs-MODES.
LO3.4.12 addresses the PORVrequirements i

Note 1 has been added to clarify that all pressurizer PORVs
are treated as separate entities, each with separate
Completion Times (i.e.. the Completion Time is on a
component basis). The exception for LCO 3.0.4. Note 2,
permits entry into MODES 1. 2, and 3 to perform cycling of
the PORVs or block valves to verify their OPERABLE status.

ACTIONS

(T ý is-i

+ I~/ie=K"•"'
4iisbut

V9

J

9

ýperfoýj~i n 1low -DS).

PORVs inoperable and capable of being manually
We-either the PORVs must be restored o the flow athý
iso a e within 1 hour. The lock valvershoud be closed

(.i.•W*

power must be maintained to the associated block valves
~sincee retovalblockpnvalve
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ITS 3.4.11 BASES, PRESSURIZER PORVs
INSERT
A.1
The PORVs are provided normal motive force by the Instrument Air system and have a
backup nitrogen supply. Ifthe backup nitrogen supply is inoperable, the PORVs are still
capable of being manually cycled provided the Instrument Air system is available. The
Instrument Air system is highly reliable and the likelihood of its being unavailable during a
demand for PORV actuation is low enough to justify a 14 day Completion Time for return of
the backup nitrogen supply to OPERABLE status.
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B 3.4.11
BASES
ACTIONS
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IQLrmitkoperation

next re ue ing outage (MODE 6) so that maintenance can be
performed on the PORVs to eliminate the problem condition.
-automatic
beaval Table
the PORVs sho
(Nomal
to
be retur
sIt!d
and
events
ure
mitiJtion of overp
6 '
rtup (MODE 2).
or to entering
.GPtRABLE status
Quick access to the PORV for pressure control can be made
when power remains on the closed block valve. The
•operrating
Completion Time of 1 hour is based on
experience that has shown that minor pro ems can be
corrected or closure accomplished in this time period.
2a and.3

, i(
• •
ýz pea.le
Mvalve
,1•1/
1649
c-•(Ie•

S.
~

capable of
POR t is inoperable and not
If one Lrbeing maniually cycl eV, it must be either restoreMDr
the associated block valve an removing
isolated by closing
associated block valve. The Completion
r
ýhe
r
reasonable , based on challen ogeirato the
ime ofof 1 hourr
e
PORVs during this time period, and provid.th_ oper-t
inoperable
the
If
situation.
the
Correct
adequate time to
PERABLE status, it must be
t
cannot be rest
time. Because there is()o
specified
-isolated-within t1
"- . i) one PORV that remains OPERABLE, an additional 72 hours
is provided to restore the inoperable PORV to OPERABLE
sttus. If the PORV cannot be restored within this
must be brought to a MODE in
Is
additional time. the

which the LCO does ntpply. as required by Conditionv

If one block valve is inoperable, then it is necessary to
either restore the block valve to OPERABLE status within the
Completion Time of 1 hour or place the associated PORV in
manual control. The prime importance for the capability to
close the block valve is to isolate a stuck open PORV.
Therefore, if the block valve cannot be restored to OPERABLE
(continued)
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Pressurizer PORVs
B 3.4.11

BASES
ACTIONS

.1 andW-.2

(continued)

status within 1 hour, the Required Action is to place the
PORV in manual control to preclude its automatic opening for
an overpressure event and to avoid the potential for a stuck
open PORV at a time that the block valve is inoperable. The
Completion Time of 1 hour is reasonable, based on the small
potential for challenges to the system during this time
period, and provides the operator time to correct the
situation. Because at least one PORV remains OPERABLE. the
operator is permitted a Completion Time of 72 hours to The
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ITS 3.4.11 BASES, PRESSURIZER PORVs
INSERT
The Required Actions DA and D.2 are modified by a Note stating that the Required Actions
do not apply if the sole reason for the block valve being declared inoperable is as a result of
power being removed to comply with another Required Action. In this event, the Required
Actions for inoperable PORV(s) (which require the block valve power to be removed once it
is closed) are adequate to address the condition. While it may be desirable to also place
the PORV(s) in manual control, this may not be possible for all causes of Condition C entry
with PORV(s) inoperable and not capable of being manually cycled (e.g., as a result of
failed control power fuse(s) or control switch malfunction(s).)
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ITS 3.4.11 BASES, PRESSURIZER PORVs
INSERT
The Required Action G.1 is modified by a Note stating that the Required Action does not
apply if the sole reason for the block valve being declared inoperable is as a result of power
being removed to comply with another Required Action. In this event, the Required Actions
for inoperable PORV(s) (which require the block valve power to be removed once it is
closed) are adequate to address the condition. While it may be desirable to also place the
PORV(s) in manual control, this may not be possible for all causes of Condition C entry with
PORV(s) inoperable and not capable of being manually cycled (e.g., as a result of failed
control power fuse(s) or control switch malfunction(s).)

and 22
North Anna Units 1 and

to Page
Insert to
Insert
Page B
B 3.4-55
3.4-55

Revision U
Revision 0

Pressurizer PORVs
B 3.4.11

I
BASES

(continued)

SR3410'

SURVEILLANCE

CI
can be closed
valve(s)
Block valve cycling verifies that the
if needed. The basis for the Fre-,uencv of 92 days is the
is
If the block val
ASME Code, Section XI (Ref. 3
manually
V that is capable of bei
close o isola e a
importance,
ITY of.the block valve is
cycled, the OPE
block valve is necessary o permit the75
because opening
r ressure. If
PORV to be use for manual control of rea

REQUIREMENTS

/ 4-b•

inoperable
an
isolate
closed to Time
e isCompletion
to re ore the PORV and
the va ximum
is well within th
oen the ock valve is 72 hours.' whi
lock valve Freque
a lowa e limits (25%) to extend t

oclock POR

;h_

O.P.ERABLE st~tusJ
n r~es~toration of, the PORV
"URns fu fj4-Tr t
coplion of-,t
L.s

•T-•i__j,.S,',
Am
-

-

S

eted by the reopening of a ecently closed boc valve

69c

3, i,-

-

.....

,

4
.on
.~c
Cr

fies this SR by stating that it is not required -,.
the block valve closed, in accordance with
with
0•
a
2
equired Acti~of this LCO.
Not

'~"~

SR

3.4.11.0

Operating the solenoid(O~ control valves and check valves
the a accumulators ensures the PORY control system
actuates properly when called upon. The Frequency of
4t8?months is based on a typical refueling cycle and the
A
Frequency of the other Surveillances used to demonstrate
PORV OPERABILITY.A

(continued)
WOG STS

_

t
SR 3.4.11$ requires a complete cycle of each PORV
the
that
ensures
Operating a PORV through one complete cycle
an
SGTR.
of
can be manua ly actuated for mitigation
months is based on a typical refueling
o
The Frequency
cycle and industry accepted practice.

qPORV

~
/3reaedC

•

B 3.4-56

Rev 1. 04/07/95

"C-*FC-.

ITS 3.4.11 BASES, PRESSURIZER PORVs
INSERT 1
SR 3.4.11.1
SR 3.4.11.1 requires verification that the pressure in the PORV backup nitrogen system is
sufficient to provide motive force for the PORVs to cope with a steam generator tube
rupture coincident with loss of the containment Instrument Air system. The Frequency of 7
days is based on operating experience.
INSERT 2
Opening the block valve in this condition increases the risk of an unisolable leak from the
RCS since the PORV is already inoperable.
Note 2 modifies this SR to allow entry into and operation in MODE 3 prior to performing the
SR. This allows the test to be performed in MODE 3 under operating temperature and
pressure conditions, prior to entering MODE 1 or 2.
INSERT 3
The Note modifies this SR to allow entry into and operation in MODE 3 prior to performing
the SR. This allows the test to be performed in MODE 3 under operating temperature and
pressure conditions, prior to entering MODE 1 or 2.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.11 BASES, PRESSURIZER PORVs
1. 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.
2. 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.
3. This bracketed requirement/information is deleted because it is not applicable to North
Anna. The following requirements are renumbered, where applicable, to reflect this
deletion.
4. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.
5. The brackets have been removed and the proper plant specific information/value has been
provided.
6. Information on the testing of each PORV through a complete cycle is relocated from the
CTS to the Bases for ITS SR 3.4.11.3. A conflicting statement is removed from the
ACTION Note Bases.
7. The North Anna PORV design includes one PORV which opens at a specific pressure
and a second PORV that opens at a set fraction of an operator-controlled setpoint. The
Bases have been changed to reflect this design.
8. The Bases are revised to reflect the North Anna analysis assumptions regarding the
PORV backup nitrogen supply. The PORVs are air operated valves and are supplied with
a backup nitrogen supply which can provide motive force to the PORVs should the
containment Instrument Air system fail. An ACTION is added for inoperability of the
PORVs due to failure of the backup nitrogen system. A Surveillance is added to verify
sufficient pressure in the nitrogen backup system. These changes are consistent with the
CTS and the North Anna accident analysis.
9. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.
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LTOP System
B 3.4.12
B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.12

Low Temperature Overpressure Protection (LTOP) System

BASES
The LTOP System controls RCS pressure at low temperatures so
u
the integrity of the reactor coolant pressur
and i
(RCPBM is not compromised by violating thpresp
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demonstrating such protection.
maximum allowable actuation logic setpoints for the power
operated relief valves (PORVs) andMthe maximum RCS pressur
for the existing RCS cold leg temperature during cooldown.
shutdown, and heatup to meet the Reference 1 requirements
during the LTOP MODES.
-

The reactor vessel material is less tough at low
temperatures than at normal operating temperature. As the
neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as
temperature is increased.
The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown:
a pressure fluctuation can occur more quickly than an
operatora.react to relieve the condition. Exceeding the
i/iwfts by a significant amount could cause brittle
e reactor vessel. LCO 3.4.3. "RCS Pressure
cr-icking o
and Temperature (P/T) Limits." requires administrative
control of RCS pressure and temperature during heatup and
_
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ITS 3.4.12, LTOP SYSTEM
INSERT
LTOP System design basis pressure and temperature (P/T) limit curve (i.e., 110% of
the isothermal P/T limit curve determined to satisfy the requirements of 10 CFR 50,
Appendix G, Rev. 1).
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LTOP System
B 3.4.12
BASES
coolant input capability, the ability to
With(
provide core coolant addition is restricted. The LCO does
not require the makeup control system deactivated or the
safety injection (SI) actuation circuits blocked. Due to
the lower pressures in the LTOP MODES and the expected core
decay heat levels, the makeup system can provide adequate
flow via the makeup contr
valve. If conditions require
heuse of orth
charging pump for
in the event of loss of inventory, then pumps can be makeup
made
available through manual actions.

BACKGROUND
(continued)

The LTOP System for pressure relief consists of two PORVs
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PORV Requirements
As designed for the LTOP Syste each PORV is signaled to
a
a limit determined by
opn if the RCS pressure a
LTOP actuation logic. Iactuation logic monitors
(-._-___both RCS temperature and RCS oressure and determines when a
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LTOP System
B 3.4.12

BASES
BACKGROUND

PORV Requirements

(continued)

When a PORV is opened in an increasing pressure transient.
the release of coolant will cause the pressure increase to
slow and reverse. As the PORV releases coolant, the RCS
pressure decreases. until a reset-pressure is reached and the
valve is signaled to close. The pressure continues to
decrease below the reset pressure as the valve closes.

0

RCS Vent Requirements
Once the RCS is depressurized. a vent exposed to the
pa t
containment atmosphere will maintain the RCS ý
in an RCS overpressure transient, if tbe
e
re Meving requirements of the transient do not exceed the
capabilities of the vent. Thus, the vent path must be
capable of relieving the flow resulting from the limiting
LTOP massxor heat input transient, and maintaining pressure
The required vent capacity may be
-below the l-yprovided by one or more vent paths.
.-

For an RCS vent to meet the flow capacity requir
a pressurizer safety valve. r
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.
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PORVQ)
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RCS Vent Requirements

BACKGROUND

(continued)

or similarly establishing a vent by opening an RCS
vent-valve. The vent path(s) must be above the level of
reactor coolant, so as not to drain the RCS when open.
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ensure its fun tional requirements can still be met using
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The
R contains the acceptance limits that define the LTOP
requirements. Any change to the RCS must be evaluated

ýY,41e gaist te Rfernce~nalsesto determine the impact of
the change on the LTOP;Icceptancelits

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:
Mass Input Type Transients
a.

Inadvertent safety injection; or

b.

Charging/letdown flow mismatch.
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ITS 3.4.12, LTOP SYSTEM
INSERT
LTOP System design basis pressure and temperature (P/T) limit curve (i.e., 110% of the
isothermal P/T limit curve determined to satisfy the requirements of 10 CFR 50, Appendix
G, Rev. 1).
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Heat Input Type Transients

APPLICABLE
SAFETY ANALYSES
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The following are required during the LTOP MODES to ensure
that mass and heat input transients do not occur, which
either of the LTOP overpressure protection means cannot
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LCO 3.4.7. "RCS Loops-MODE 5. Loops Filled," provide
this protection.,&ne

c.

--

,

C

Deactivating the accumulator discharge isolation

ac-t 44YOb.
Svalves
?

nd one charging

_"/:i

demonstrate that eitheron

ce~ analyses
Iefe
RI
4.
,'_'orthe depressqirized RCS and RCS vent__n
Q N
ump
ebelowlimits when only one
p
maintain
u the
areO 9)(farneT actuated.
&nd one charainG D

e ýAe

I
"+1/"'

-

(continued)

•

B

WOG STS

a1

f6e
f(7te

1. 04/U0/95

.4Rev

)Ano,'e

doe-e,&P4
a~c

~a

AC

,

( ¢

LTOP System
B 3.4.12
BASES
APPLICABLE
Fracture mechanics analyse§_Vstabl i shed t :he temperature of
LTOP Applicabfi~ty)t

a small break loss of coolant accident
0
4 conform to 10 CFR 50.46
• ). requirements bOhaving a maximum

The
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PORV Performance
The fracture mechanics (analyses show that the vessel is
rotected when the P__OOare set to open at .or below the
The setpoints are derived by
imit shown in the
analyses that model the performance of t e LTOP S stem
HPJ-pmp)
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The P/T limits are periodca ly
vessel material toughness decreases due to neutron
embrittlement caused by neutron irradiation. Revised limits
are determined using neutron fluence projections and the
results of examinations of the reactor vessel material
irradiation suel ilance s
S.
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LCO 3.4.37 CS- issur .. a
discuss tee examinations.
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The PORVs are considered active components. Thus. the
failure of one PORV is assumed to represent the worst case.
single active failure.
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ERHR Sutio~n7Rel ief Valve PerfOrMancel

APPLICABLE

SAFETY ANALYSE
(continued)

yes do not have varia e pressure
T RHR suction relief
nd temperature lift Wtpoints like the PORVs Analyses
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RCS Vent Performance
With the RCS depressurized, analyses show a vent size of
2.07 square inches ifcapable of mitigating the allowed LTOP
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size is
eý r ns t.1 The caacity of a vent this
over re
the limiting transient for the LTOP
flow
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re-evaluated for compliance each
RCS vent size &
eThe
time the P/T limit curves are revised based on the results
of the vessel material surveillance.
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The RCS vent is passive and is not subject to active
failure.
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APPLICABLE
SAFETY ANALYSES

RCS Vent Performance

(continued)
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This LCO requires that the LTOP System is OPERABLE. The
LTOP System is OPERABLE when the minimum coolant input and
pressure relief capabilities are OPERABLE. Violation of --this LCO could lead to the loss of low temperature;_Le
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result of an operational transient.
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erpressure mitigation through pressure relief are:
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ITS 3.4.12, LTOP SYSTEM
INSERT 1
LTOP System design basis pressure and temperature (P/T) limit curve (i.e., 110% of the
isothermal P/T limit curve determined to satisfy the requirements of 10 CFR 50, Appendix
G, Rev. 1).
INSERT 2
The LCO is modified by two Notes. Note 1 allows two charging pumps to be made capable
of injection for _<1 hour during pump swap operations. One hour provides sufficient time to
safely complete the actual transfer and to complete the administrative controls and
Surveillance requirements associated with the swap. The intent is to minimize the actual
time that more than one charging pump is physically capable of injection.
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LTOP System
B 3.4.12

BASES

0

LCO
(continued)

An RCS yent is OPERABLE when open with an area of
•~2.07•square inches.
Each of these methods of overpressure prevention is capable
of mitigating the limiting LTOP transient.

APPLICABILITY

A-2:
This LCO is applica 1 'nMODE 4 when any RCS cold leg
, in MODE 5. and in MODE 6 when the
temperature is reactor vessel head is on. The pressurizer safety valves
tection that meets the Reference I
provide overpressure
-P/T limits above
F. When the reactor vessel head is
off, overpressurizatio cannot occur.
LCO 3.4.3 provides the operational P/T limits for all MODES.
LCO 3.4.10. "Pressurizer Safety Valves," requires the
OPERABILITY of the pressurizer safety valves that provide
overpreprotection during MODES 1. 2, and 3. and MODE 4
above [•

Low temperature overpressure prevention is most critical

during shutdown when the RCS is water solid, and a mass or
heat input transient can cause a very rapid increase in RCS
pressure when little or no time allows operator action to
mitigate the event.

(continued)
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LTOP System
B 3.4.12
(continued)

BASES

A.1 find B.1

ACTIONS

more

-040
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L-S-I
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e2.j

capable of injecting into the
With •wor= &reiPpump&
RCS, RCS overpressurization is possible.
To immediately initiate action to restore restricted coolant
input capability to the RCS reflects the urgency of removing
the RCS from this condition.
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rdleto provide low temperature overpressure
aerequC
mitigation while withstanding a single failure of an active
component.
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LTOP System
B 3.4.12
BASES
ACTIONS

(continued)

E.1

Time considers the facts that only one of the
sis required to mitigate an overpressure
ie
the likelihood of an active failure of
that
and
transient
the remaining valve path during this time period is very
low.

F1
The consequences of operational events that will
temerature
er t1
over rgssurize the RCS are more severe at
I
Xitiv•"
W(
RCS
two
the
of
one
with
Thus,
SinoRe)aie).
"inoperable in MODE 5 or in MODE 6 with the a on te
Completion Time to restore two valves to OPERABLE status is
24 hours.

time to
The Completion Time rep~resents taa reasonable
....
r .i
investigate and repair Lgev0
•
failures with
OPERABLE RCS _•ie
0
events.

._1

____

to a lengthy period with only one
ve to protect against overpressure

IG

The RCS-Must be depressurized and a vent must be established

within4 ~ hours when:

zý'~w
yesare inoperable: or

a.

Both required RCS g ief

b.

A Required Aclion and associated Completion Time of
Condition A,@B0 D, E. or F is not met; or

c.

The LTOP System is inoperable for any reason other
than Condition A, OB.0 C. D, E. or F.

•2.07P square inches to ensure that
The vent must be sized t
the flow capacity is greaier than that required for the
worst case mass input transient reasonable during the
applicable MODES. This action is needed to protect the RCPB
from a low temperature overpressure event and a possible
brittle failure of the reactor vessel.
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LTOPB System
3.4.12

BASES
G.1

ACTIONS
;in
-

SURVEILLANCE
REQUIREMENTS

(continued)

The Completion Time considers the time required to place the
this Condition and the relatively low probability
of an overpressure event during this time period due to
increased operator awareness of administrative control
requirements.

SR

3.4.12.1.,_ISR

3.4.12.2,0 and SR 3.4.12.3

To m' ize the potential for a low temperature overpressure
event b l.imiting the mass input capability, a maximum of
pump Oand a maximum of one charging pumpq)are
Vone4
verified incapable of injecting into the RCS and the
accumulator discharge isolation valves are verified closed

0

and charging pumpsf are rendered
The -pumpsM
incapabe of injecting into the RCS through removing the
power from the pumps by racking the breakers out under
administrative control. An alternate method of LTOP control
may be employed using at least two independent means to
prevent a pump start such that a single failure or single
action will not result in an injection into the RCS. This
may be acc:lmplished through the pump control switch being
placed in •pull to locko and at least one valve in the
discharge flow path being closed.
The Frequency of 12 hours is sufficient. considering other
indications and alarms available to the operator in the
control room, to verify the required status of the
equipment.

Ies

if~

~/o

g

ef vaVe shall be demc
suc t'n valve and RHR
by/testing it in accor
)gram. (Refer to SR 31
'valve Surveillance.)/
to be performed if hih
used to meet this LCO,

4i(/k pex
4-0M
~

a~ee
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LTOPB System
3.4.12

BASES
SURVEILLANCE
REQUIREMENTS

SR 3A•. 4 (continued)/
verified to be o
RHR suction valve

d every

uate in view of
12 hours. The Freque cy is considered a
other administrativ* controls such as va ve status
indications ava able to the orerator n the control room
RHR suction va ve ryains open.
Rthat verify t

/

•, test per Inservice
C
The ASME de, Section XI (Ref.
by proving proper/
LITY
OPERAI
verifies
Testing rogram
and by measuring andI if
relief alve mechanical moti
/
reql ed, adjusting the lif setpoint.

|

The RCS vent of > )2.07@ square inches is pro• n OPEERABLE by
verifying its open condition either:
locked.
0
Once every 12 hours for a valve that
a.
b.

()

Once every 31 days for a valve that is locked, sealed.
or secured in position. A removed pressurizer safety
valv fits this category.

TThe passive vent arrangement must only be open to be
This Surveillance is required to be performed if
~io'OPERABLE.
,-s
,k
vent is being used to satisfy the pressure relief
Itthe
Cj
- L;'C-•
requirements of the LCO 3.4.12b.

sR A.4.12.

÷

The PORV block valve must be verified open every 72 hours to
provide the flow path for each requi•ORV to perfor
tel verified
function when actuated. The valee
is
Surveillance
This
e main control room.
n
he LCO.Z)
performed if the POR satisf
The block valve is a remotely controlled, motor operated
valve. The power to the valve operator is not required
removed, and the manual operator is not required locked in
the inactive position. Thus, the block valve can be closed
in the event the PORV develops excessive leakage or does not
.close (sticks open) after relieving an overpressure
situation.
(continued)
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LTOP System
B 3.4.12

BASES
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.4.12.

(continued)

The 72 hour Frequency is considered adequate in view of
other administrative controls available to the operatm.
the control room, such as valve position indication1ýthi
verify that the PORV block valve remains open- jSR 34.4. 12 .77
suction relief valv shall be demonstrated
Each required
ifying its RHR suctin' valve and RHR suction
OPERABLE by
ve are open and by t ting it in accordance
isolation
nservice Testing Pro m. (Refer to SR 3.4.12.4
with t
on
RHR suction valve Sur illance and for a descri
for t
This
of e requirements of the nservice Testing Program.
ief
S veillance is only per rmed if the RHR suction
alve is being used t atisfy this LCO.

(3

is verified
suction isolation val
Every 31 days the
power to the valve oper or removed, to
locked open, wi
ensure that a idental closure will not ccur. The "locked
position
openposition./
verified iits
be locally
valve n ust
open the
inactive
a orl cedi
a at
with
bae on riineering ju~dgmentji
Qis*
The 31• y Freuec
rcdrlontrol s governing va•V
n ihth
con
_
o .to nadesrscrre• valve position.

.ij

J(rv•-•

-t2

Performance of a COT is required *thi_12 hours after
' and every 31 days on
decreasing RCS temperature to <.5
to.verify and, as necessary. adjust its
each reOuired _ORV
moint. The COT will verify the setpoint is within
s__
5
1 tI•t
PORV actuation
Sthe 9¢T•)alIowed maxi mumn limits it
could depressurize the R' and is not required.
VThe 12 hour Frequency considers the unlikelihood of a low
temperature overpressure event during this time.
A Note has been added indicating that this SR is required to
beet 12 hours after decreasing RCS cold leg temperature to
F The COT cannot be performed until in the LTOP
MO EMwn the PORV lift setpoint can be reduced to the LTOP
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ITS 3.4.12, LTOP SYSTEM
INSERT 1
SR 3.4.12.6
SR 3.4.12.6 requires verification that the pressure in the PORV backup nitrogen system is
sufficient to provide motive force for the PORVs to cope with an overpressure event
coincident with loss of the containment Instrument Air system. The Frequency of 7 days is
based on operating experience.
INSERT 2
A successful test of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL OPERATIONAL TEST of a relay. This is acceptable because all of
the other required contacts of the relay are verified by other Technical specifications and
non-Technical Specifications tests at least once per refueling interval with applicable
extensions.
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LTOP System
B 3.4.12

BASES
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.12.

(continued)

setting. The test must be performed within 12 hours after
entering the LTOP MODES.
SR 3.4.12.•

'

Performance of a CHANNEL CALIBRATION on each required PORV
actuation channel is required every Ib18months to adjust
the whole channel so that it responds and the valve opens
within the required range and accuracy to known input.

REFERENCES
-

1.

10 CFR 50, Appendix G.

2.

Generic Letter 88-11.

3

ASME, Bq
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10 CFWNO.Section 50.46.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.12 BASES, LTOP SYSTEM
1. North Anna Power Station is not adopting a Pressure Temperature Limits Report (PTLR)
and is retaining the LTOP in the Technical Specifications. References to the PTLR have
been deleted. References to the reevaluation of the LTOP limits have been revised as
future changes to the limits will be submitted to the NRC for review and approval under
10 CFR 50.90.
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. The North Anna LTOP system does not assume the operation of the RHR suction relief
valves. References to the RHR suction relief valves are eliminated and the general term
"RCS relief valves" is replaced with the more accurate "PORVs" throughout. The North
Anna LTOP analysis assumes that only one charging pump and one Low Head Safety
Injection (LHSI) pump are available for injection below the LTOP arming temperature.
4. Editorial change made for enhanced clarity or to be consistent with the ISTS Writers
Guide.
5. The brackets have been removed and the proper plant specific information/value has been
provided.
6. As stated in the Bases for LCO 3.5.3, "ECCS - Shutdown," operation of the ECCS in
response to a LOCA in MODE 4 does not assume that all safety injection actuation
functions are available.
7. 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.
8. Changes are made to reflect those changes made to the ISTS. The following
requirements are renumbered or revised, where applicable, to reflect the changes.
9. These changes are made for consistency with similar phrases in other parts of the ITS
Bases and/or to be consistent with the ITS.
10. The Applicable Safety Analysis section of the Bases state, "The actual temperature at
which the pressure in the P/T limit curve falls below the pressurizer safety valve setpoint
increases as the reactor vessel material toughness decreases due to neutron
embrittlement." This statement is misleading, as the adequacy of the pressurizer safety
valve (PSV) to relieve pressure above the LTOP enabling temperature is not predicated
on the intersection of the PT limit curve and the PSV lift setpoint. ASME Section XI
recommendations for the LTOP enabling temperature specify that the enabling
temperature be established at RTNDT plus 50 'F and instrument uncertainty. The 50 'F
North Anna Units I and 2

Page I

Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.12 BASES, LTOP SYSTEM
margin is to ensure that PORV protection remains available until RCS cold leg
temperature (and hence, RV beltline temperature) is sufficiently high to ensure that the
reactor vessel beltine materials are on the "upper shelf" (i.e., at a temperature where the
predicted mode of failure is "ductile tearing"). The statement has been revised to read:
"The RCS cold leg temperature below which LTOP protection must be provided
increases as the reactor vessel material toughness decreases due to neutron
embrittlement."
11. The Bases description of "Heat Input Type Transients" is concluded on ISTS page B 3.4
62 and does not continue to ISTS page B 3.4-63. Therefore, the running header has been
deleted and "(continued)" added to the section header.
12. North Anna does not remove the PORV internals to create a vent path. To create a vent
path, North Anna blocks open a PORV and the associated block valve.
13. Entries in the References section which are used in a deleted section of the Bases are
deleted and the remaining entries renumbered.
14. The Applicable Safety Analysis section of the Bases refers to the ability to mitigate a
small-break LOCA in MODE 4 with the consequences within 10 CFR 50.46 and 10 CFR
50, Appendix K. The reference to Appendix K is incorrect and is removed. Appendix K
describes ECCS evaluation models and specifies assumptions (such as core power
generation prior to the LOCA) that are not applicable to an event in MODE 4. The limits
on consequences of a LOCA are contained in 10 CFR 50.46.
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RCS Operational LEAKAGE
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.13

RCS Operational LEAKAGE

BASES
BACKGROUND

Components that contain or transport the coolant to or from
the reactor core make up the RCS. Component joints are made
by welding, bolting. rolling, or pressure loading, and
valves isolate connecting systems from the RCS.
During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE. through
either normal operational wear or mechanical deterioration.
The purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these
safety. This LCO
that
amounts
nf I GAk•A ~F_
sources to
:i•,÷ not compromise
n,.i do
,.
.. '€•h^

Ve

S..

0_ndi" GG-3W (Ref. 1)). requires means for
e eRnt practical. identifying the
ecting ard. t
source of reactor coolant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) describes acceptable methods for selecting leakage
detection systems.
0 C

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore.
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the
operators, allowing them to take corrective action should a
leak occur that is detrimental to the safety of the facility
and the public.
A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be made 100% leaktight.
Leakage from these systems should be detected, located, and
isolated from the containment atmosphere, if possible, to
not interfere with RCS leakage detection.
This LCO deals with protection of the reactor coolant
pressure boundary (RCPB) from degradation and the core from
inadequate cooling, in addition to preventing the accident
analyses radiation release assumptions from being exceeded.
The consequences of violating this LCO include the
possibility of a loss of coolant accident (LOCA).
(continued)
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RCS Operational BLEAKAGE
3.4.13

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

analyses
Except for primary to secondary LEAKAGE, the safety
other
However,
LEAKAGE.
do not-address operational
analyses for
operational LEAKAGE is related to the safetyprobability
of
the
LOCA: the amount of leakage can affect
resulting
event
an
for
analysis
safety
The
such an event.
primary
in steam discharge to the atmosphere assumes a 1 gpm
condition.
initial
the
as
to secondary LEAKAGE
dose
Primary to secondary LEAKAGE is a factor in the
line
steam
a
from
resulting
containment
outside
releases
accidents
other
extent.
break (SLB) accident. To a lesser
or transients involve secondary steam release to the(SGTR).
atmosphere, such as a steam generator tube rupture
The leakage contaminates the secondary fluid.
contaminated
ThelSAR (Ref. 3) analysis for SGTR assumes the
valves
safety
via
released
briefly
only
is
fluid
secondary
gpm
I
The
condenser.
the
to
an1 t-e majority is steamed
inconsequential<,
relatively
is
LEAKAGE
primary to secondary
limiting for site radiation releases. The
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... is -more fnr the SLB accident assumes 1 ..)primary
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LEAKAGE I
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t SLBi..
dose consequences resulting from
con~dition.
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I
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accident are well within the limits defined al
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r
ý
basis
licensing
The staff approved
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ional LEAKAGE satisfies Criterion
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2 of

RCS operational LEAKAGE shall be limited to:
a.
\

•
--

,

Pressure

Boundary LEAKAGE

LEAKAGE is allowed, being
No pressure ofboundary
material deterioration. LEAKAGE of this
indicative
cause
type is unacceptable as the leak itself could
LEAKAGE.
higher
in
resulting
further deterioration,
Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE.
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RCS Operational LEAKAGE
B 3.4.13

BASES
LCO
(continued)

Unidentified LEAKAGE

b.

LEAKAGE is
One gallon per minute (gpm) of unidentified amount
that
detectable
minimum
allowed as a reasonable
sump
containment
the containment air monitoring and
level monitoring equipment can detect withinLCOaif could
"+'hI
Violation of this
ntnueO
aegrDad.i._I
. period.
result.i
reasonable time
LEAKAGE is from the pressure boundary.
result in continued degradton ola Me•=nru
,..
Identified LEAKAGE

C.

J

Up to 10 gpm of identified LEAKAGE is considered
he
alowable because LEAKAGE is from known soure EAKAGE
nt
i
of
detection
with
do not interfere
and is well within the capability of the RCS Makeup
LEAKAGE to the
System. Identified LEAKAGE includes and
located
known
specifically
from
containment
boundary
pressure
include
sources. but does not
pump (RCP) seal
LEAKAGE or controlled reactor coolant
LEAKAGE).
considered
not
leakoff (a normal function
continued
in
result
could
LCO
this
of
Violation
degradation of a component or system.
d.

Primary to Secondary LEAKAGE through All Steam
Generators (SGs)
to 1 gpm
Total primary to secondary LEAKAGE amounting doses
in
offsite
acceptable
through all SGs produces
LCO
this
of
Violation
analysis.
accident
SLB
the
this
could exceed the offsite dose limits for must
be
LEAKAGE
secondary
to
Primary
accident.
identified
for
limit
included in the total allowable
LEAKAGE.

e.

Primary to Secondary LEAKAGE throuqh Any One SG
The ýo00•Ygallons per day limit on one SG is based on
this amount
the assumption that a single crack leaking
stress
the
under
SGTR
a
to
would not propagate
If
conditions of a LOCA or a main steam line rupture.
small,
very
are
cracks
the
cracks,
leaked through many
and the above assumption is conservative.
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RCS Operational LEAKAGE
B 3.4.13

BASES

(continued)

APPLICABILITY

In MODES 1. 2. 3. and 4. the potential for RCPB LEAKAGE is
greatest when the RCS is pressurized.
In MODES 5 and 6, LEAKAGE limits are not required because
the reactor coolant pressure is far lower, resulting in
lower stresses and reduced potentials for LEAKAGE.
LCO 3.4.14. "RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual PIV and can impact
this LCO. Of the two PIVs in series in each isolated line,
leakage measured through one PIV does not result in RCS
LEAKAGE when the other is leak tight. If both valves leak
and result in a loss of mass from the RCS, the loss must be
included in the allowable identified LEAKAGE.

ACTIONS

A.1
Unidentified LEAKAGE, identified LEAKAGE, or primary to
secondary LEAKAGE in excess of the LCO limits must be
reduced to within limits within 4 hours. This Completion
Time allows time to verify leakage rates and either identify
unidentified LEAKAGE or reduce LEAKAGE to within limits
before the reactor must be shut down. This action is
necessary to prevent further deterioration of the RCPB.
B.1 and B.2
If any pressure boundary LEAKAGE exists, or if unidentified
LEAKAGE, identified LEAKAGE, or primary to secondary LEAKAGE
cannot be reduced to within limits within 4 hours, the
reactor must be brought to lower pressure conditions to
reduce the severity of the LEAKAGE and its potential
consequences. It should be noted that LEAKAGE past seals
and gaskets is not pressure boundary LEAKAGE. The reactor
must be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the LEAKAGE and also reduces
the factors that tend to degrade the pressure boundary.
The allowed Completion Times are reasonable, based onU"
....
operating experience. to reach the requiredýitions.
from full power conditions in an orderly manner and without
systems. In MODE 5. the pressure stresses
challengingg
(continued)
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B 3.4.13

BASES
ACTIONS

(continued)

B.1 and B.2

acting on the RCPB are much lower, and further deterioration
is much less likely.

SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1
Verifying RCS LEAKAGE to be within the LCO limits ensures
the integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively identified by inspection. It should
be noted that LEAKAGE past seals and gaskets is not pressure
boundary LEAKAGE. Unidentified LEAKAGE and identified
LEAKAGE are determined by performance of an RCS water
inventory balance. Primary to secondary LEAKAGE is also
measured by performance of an RCS water inventory balance in
conjunction with effluent monitoring within the secondary
steam and feedwater systems.
The RCS water inventory balance must be met with the

at steady state o rating conditions ar

nrformed

_____

a

Sh

ore, this SR is not required to
until 12 hours a

ýtea

:

led~L
c'Ie'-0

lljaes
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s,

i .LoL

a proper
to perform
operationjis required
state
Steady
are not
maneuveringI
during
balance~taculations
inventory
eIr•_)
tq
lance
:greulre,%zhe-SuP1I
usefuf] n a N
LAA§
ISoperational
R
For
estabIAjffiego.
STdJ• sat:,P
"etermination y water inventory balance, steady state is
defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and
RCP seal injection and return flows.
An early warning of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the automatic systems
that monitor the containment atmosphere radioactivity and
the containment sump level. It should be noted that LEAKAGE
past seals and gaskets is not pressure boundary LEAKAGE.
These leakage detection systems are specified in LCO 3.4.15,
"RCS Leakage Detection Instrumentation."

L~a

The 72 hour Frequency is a reasonable interval to trend

LEAKAGE and recognizes the importance of early leakage
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RCS Operational LEAKAGE
B 3.4.13

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1 (continued)
'io) in the Irvention of accidents. A Nod der
d(•e
~sthat ihs sJls requ-d to
y column staW
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omdduring •tady state o eation.fr

*
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SR 3.4.13.2
This SR provides the means necessary to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity in accordance with the Steam
Generator Tube Surveillance Program emphasizes the
importance of SG tube integrity, even though this
Surveillance cannot be performed at normal operating
conditions.

1.

REFERENCES
2.

5
10

odi1,'A,..-9ý930

Regulatory Guide 1.45. May 1973.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.13 BASES, RCS OPERATIONAL LEAKAGE
1. 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.
2. 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.
3. The brackets have been removed and the proper plant specific information/value has been
provided.
4. 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 I 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.
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RCS PIV Leakage
B 3.4.14

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.14

RCS Pressure Isolation Valve (PIV) Leakage

BASES
BACKGROUND

C
0 5.2. 10 CFR 50.55a(c), and GDC 55
1 CF_
9 (Refs. 1. 2. and 3). define RCS IVs as any two
norally closed valves in series within the reactor coolant
_nhigh ressure
which separate
pressure boundary (RCPB),
syste. t uring
pressure
RCS from an attached low
se va ves can provuceVarying amounts of reactor
cives.
cool ant leakage through either normal operational wear or
mechanical deterioration. The RCS PIV Leakage LCO allows
valves exists in amounts that do not compromise safety.

(5

S&j

-W%

The PIV leakage limit applies to each individual valv
Leakage through both series PIVs in a line must be included
as part of the identified LEAKAGE. governed by LCO 3.4.13.
"RCS Operational LEAKAGE." This is true during operation
only when the loss of RCS mass through two series valves is
determined by a water inventory balance (SR 3.4.13.1). A
known component of the identified LEAKAGE before operation
begins is the least of the two individual leak rates
determined for leaking series PIVs during the required
surveillance testing; leakage measured through one PIV in a
line is not RCS operational LEAKAGE if the other is
leaktight.
.fi

Although this specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressure of the low pressure piping or components.
Failure consequences could be a loss of coolant accident
(LOCA) outside of containment, an unanalyzed accident, that
could degrade the ability for low pressure injection.

The ba s for this

the 1975 NRC "Re

or Safety

intersystem LOCA
(Ref. 4) tha dentified potenti
tributor to the r k of core melt.
a significant
subsequent stu (Ref. 5) evaluate various PIV
ystem
configuratio to determine the obability of int
LOCAs.

Stu
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ITS 3.4.14 BASES, RCS PIV LEAKAGE
INSERT
The 1975 Reactor Safety Study, WASH-1400, (Ref. 4) identified intersystem LOCAs as a
significant contributor to the risk of core melt. The study considered designs containing two
in-series check valves and two check valves in series with an MOV which isolate the high
pressure RCS from the low pressure safety injection system. The scenario considered is a
failure of the two check valves leading to overpressurization and rupture of the low pressure
injection piping which results in a LOCA that bypasses containment. A letter was issued
(Ref. 5) by the NRC requiring plants to describe the PIV configuration of the plant. On April
20, 1981, the NRC issued an Order modifying the North Anna Unit 1 Technical
Specifications to include testing requirements on PIVs and to specify the PIVs to be tested.
The original North Anna 2 Technical Specifications, dated August 21, 1980, included a list
of PIVs required to be tested and described the required testing. The valves required to be
leak tested by this Specification are listed in Tables B 3.4.14-1 (Unit 1) and B3.4.14-2 (Unit
2).
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RCS PIV Leakage
B 3.4.14

BASES
BACKGROUND
(continued)

PIVs ar provided to isolat

he RCS from the fo owing

1y connected syst

typi
b.

Residual Heat R val (RHR) System;
Safety Inje on System: and ///

c.

Chemical id Vol.ume Con•trol S

0

em.,,_

e f6)

TePs a 'lised inthe FSAR, ection

Violation of this LCO could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a fission
product barrier.

APPLICABLE
SAFETY ANALYSES

(/ c__,ressur

p _

e

Reference 4 identified potential intersystem LOCAs as a
significant contributor to the risk of core melt. The
dominant accident sequence in the intersystem LOCA cateor
is the failure of the low pressure portion of the
outside of containment. The accident is the resulto a
fthe RCPB,
postulated failure of the PIVs, which e
s
and the subsequent pressurization of theR
ju Ze--ow •
downstream of the PIVs frgm the RCS. Be
-_i y"designed for
portion of the(@0l•0ystem is

1 ,.overpressurization failure o

6

e

RCS PIV leakage satisfies Criterion 2 of t

LCO

low pressure

ine would result in a LOCA outside containment and
subsequent risk of core melt.
//Refere e 5 evaluated arious PIV
nfigurations, eakage
determin
tes g of the valv , and operati nal changes
As. Thi
effect on the robability o intersystem
t
of the PI
akage testi
at periodic
/
tudY concluded
can substantia y reduce the robability o an inters tem
ULOCA.
A161

RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases
(continued)
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RCS PIV Leakage
B 3.4.14
BASES
LCO
(continued)

significantly suggests that something is operationally wrong
and corrective action must be taken.
The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leakage rate limit based on valve size was superior to a
single allowab. value.
Reference. Wpeýimits leakage testing at a lower pressure
differential than between the specified maximum RCS pressure
and the normal pressure of the connected system during RCS
operation (the maximum pressure differential) in those types
of valves in which the higher service pressure will tend to
diminish the overall leakage channel opening. In such
cases, the observed rate may be adjusted to the maximum
pressure differential by assuming leakage is directly
proportional to the pressure differential to the one half
power.

APPLICABILITY

"E-ý.

In MODES 1. 2. 3, and 4, this LCO applies because the PIV
3]eakage potential is greatest when the RCS is pressurized.
valves in the RHR flow path re not require to
reqdirements of this LCO when in, or during the
transition' to or from, the RHR mode of operation.
In NODES 5 and 6. leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment.

ACTIONS

The Actions are modified by two Notes. Note 1 provides
clarification that each flow path allows separate entry into
a Condition. This is allowed based upon the functional
independence of the flow path. Note 2 requires an
evaluation of affected systems if a PIV is inoperable. The
leakage may have affected system operability, or isolation
* of a leaking flow path with an alternate valve may have
(continued)
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RCS PIV Leakage
B 3.4.14
BASES
ACTIONS
(continued)

degraded the ability of the interconnected system to perform
its safety function.
A.1 and A.2

•CSpesu
1t1~% e
-to

(The flow pat__ust be.isolated b two valves. Requirný
a Note that th valves
Actions A. and A.2 are modifie by
e same leakage re irementst \
used for Aolation must meet
[or the igh
and must be with' the RRCPB_.._
as the PVvs
rtion of the sys 3m.
poV
Re uired Acin
v

us

. re uiresl•cthat•

0

Seniti-onwtf oe

within 4 hours.

Four hours provides

ompletion imealowsteacionsan
The4 r
the operation with leaking isolation valves.

resricts

Required Action A.2 spe fies that the double isolation
restored by closing some other
barrier of two valves
valve qualified for solation or restoring one leaking PIV.
The 72 hour Comp• ion Time after exceeding the limit
required to complete the Action and the
considers the t
of a second valve failing during this time
low probabili
period.

or0
The 2 hour Completion Time after exceeding the limit allows
status.
f the restoration of the leaking PIV to OPERABLE
complete t
is timeframe considers the time required to
Action and the low probability of a second valve faili
during this period. (Reviewer Note: Two options ar
provided for Required Action A.2. The second opti n
of a
(72 hour restoration) is appropriate if isolati
second valve would place the unit in an unann1zed
condition.)
B.1 and B.2
solated.3or the
If leakage cannot be reduced. ithe syst
f must be
other Required Actions accomplished, the
-brought to a MODE in which the requirement does not apply.
_• must be brought to MODE 3
To achieve this status, the•
(continued)
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RCS PIV Leakage
B 3.4.14
BASES
B.1 and B.2

ACTIONS

a;

(continued)

within 6 hours and MODE 5 within 36 hours. This Action may
reduce the leakage and also reduces the potential for a LOCA
outside the containment. The allowed Completion Times are
based on operating experience, to reach the
_reasorpb
conditions from full power conditions in an
require
s__
ystems.
and without challenging
manner
orderly

a~Ic
C.1
ad osure interlock render
perability of the RHR
The
R suction isolation v es incapable of isolating n
t
r,sponse to a high pressur condition and preventing
valves at RCS pressures i excess
inadvertent opening of t
of the RHR systems des gn pressure. If the RHR au closure

( •Z

--- 'i

SURVEILLANCE

SR 3.4.14.1

REQUIREMENTS

)RCS PImV or iuolation
Performance of leakage testing on
e
.valveud to satisfy Required Action A.asnd
ow the
is
leakage
that
verify
to
theafcis required
specified limit and to identify each leaking valve. The
leakage limit of 0.5 gpm per inch of nominal valve diameter
up to 5 gpm maximum applies to each valve. Leakage testing
t applies
Fors.two PIVs in series, the leakage requirement
to eac valve individually and not to the combined leakage
not individually
If themayPIVs
across
completely and not
havearefailed
valve
o
nce valves.
leakag both
leakage
meets the
series
valve inthe
other
detected if Inthethis
be
by
provided
protection
situation,
requirement.
*redundant valves would b.I~•
b
very thatleaknths a typicalhe
Testing is to be
not go into MODE 5 for at
dnhe
nides
sprefueling cycle. if
least 7 days. o The 18 mn- Frequency is consistent withr

Tyise.(?eQOi
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ITS 3.4.14 BASES, RCS PIV LEAKAGE
INSERT
Leakage may be measured indirectly (as from the performance of pressure indicators) to
satisfy ALARA requirements if supported by calculations verifying that the method is
capable of demonstrating valve compliance with the leakage criteria.
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RCS PIV Leakage
B 3.4.14
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.14.1 (continued)
10 CFR 50.55a(g) (Ref. O-as contained in the Inservice
Testing Program. is within frequency allowed'by the American
Societ. of Mechanical Engineers (ASME) Code, Section XI
,-._(Ref4l'). and is based on the need to perform such
Sý'VueIillances under the conditions that apply during an
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
In addition, testing must be performed once after the valve
has been opened by flow or exercised to ensure tight
reseating. PIVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or reseating a valve.

T.
•A,rr

.

r
'~or,
,4

{t+

The leakage limit is to be met at the RCS pressure
associated with MODES 1 and 2. This permits leakage testing
at high differential pressures with stable conditions not
possible in the MODES with lower pressures.
Entry into MODES 3 and 4 is allowed to establish the
necessary differential pressures and stable conditions to
allow for performance of this Surveillance. The Note that
allows this provision is complementary to the Frequency of
prior to entry into MODE 2 whenever the unit has been in
MODE 5 for 7 days or more. if leakage testing has not been
performed in the previous 9 months. In addition this

6jn1 A(_5 P11•5

Surveillance is not required to be performed on he

f
*e

System when -the RHR System'nis aligned to the RCS in the
shutdown cooling mode of operation. PIVs contained in the
RHR shutdown cooling flow pathftust-be leakage rate tested

ret•lwt

.e. conditions and te
after RHR is secured and stable unit
necessary differential pressures are established.

are OPERABLE
autoclosure interloc
that the
/Verifying
ssure will not pressurize the RHR system
ensures that RCS
.beyond 125% of *t's design pressure of [600] psig. The
interlock set mlint that prevents the/v'alves from being /
(continued)
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RCS PIV Leakage
B 3.4.14

BASES
SR 3.4.4(,2 and SR 3.4.14.3

SURVEILLANCE
REQUIREMENTS

(continued)

o, erd is set so the actual RCS pr sure must be
This setpoint ensures the
[425] psig to open the valves
RRHR .design pressure will not-b exceeded and the RHR relief
valves will not lift. The/18] month Frequency is based on
the need to perform the rveillance under conditions that'
apply during a plantxetage. The [18] month Frequency/Is
also acceptable ba ed on consideration of the desip_..
reliability (and, onfirming operating experience/of the
equipment. o/b./th
/

These SR /re modified by Notes allowing ,e RHR autoclosure
to be disabled when using the R R System suction
functir
btection in accordne
relie valves for cold overpressur

_wtfi SR 3.4.12.7.
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ITS 3.4.14 BASES, RCS Ply LEAKAGE
INSERT 1
Table B 3.4.14-1 (page 1 of 1)
Unit 1 RCS PIVS Required To Be Tested

Valve
1-SI-83
1-SI-195
1-SI-86
1-SI-197
1-SI-89
1-SI-199

Function
Low Head Safety Injection to Cold Legs Low Head Safety Injection to Cold Legs Low Head Safety Injection to Cold Legs Low Head Safety Injection to Cold Legs Low Head Safety Injection to Cold Legs -

Loop 1
Loop 1
Loop 2

Loop 2
Loop 3
Low Head Safety Injection to Cold Legs - Loop 3

North Anna Units II and
and 22
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ITS 3.4.14 BASES, RCS PIV LEAKAGE
INSERT 2
Table B 3.4.14-2 (page 1 of 1)
Unit 2 RCS PIVS Required To Be Tested

Function

Valve

Valve

2-SI-93

High head safety injection to cold legs and hot legs
High head safety injection to cold legs and hot legs

2-SI-107

High head safety injection to cold legs and hot legs

2-SI-119

High head safety injection to cold legs and hot legs
High head safety injection off charging header

2-SI-85

MOV-2836
MOV-2867C, D

High head safety injection off charging header
Boron injection tank outlet valves

2-SI-91

Low head safety injection to cold legs

2-SI-99

Low head safety injection to cold legs

2-SI-105

Low head safety injection to cold legs

2-S1-126

Low head safety injection to hot legs
Low head safety injection to hot legs

MOV-2869A, B

2-SI-128
2-SI-153

Accumulator discharge check valves
Accumulator discharge check valves

2-SI-168

Accumulator discharge check valves

2-SI-170

Accumulator discharge check valves
Accumulator discharge check valves

2-SI-151

2-SI-185
MOV-2700

Accumulator discharge check valves
RHR system isolation valves

MOV-2701

RHR system isolation valves

MOV-2720A, B

RHR system isolation valves

MOV-2890 A, B, C, & D

Low head safety injection to cold legs and hot legs

2-SI-187
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.14 BASES, RCS PIV LEAKAGE
1. 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.
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. 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.
4. The brackets have been removed and the proper plant specific information/value has been
provided.
5. The Bases are modified to reflect changes made to the ITS.
6. Details of Surveillance testing are relocated from the CTS to the Bases.
7. The Bases have been modified to reflect the North Anna licensing basis and the list of
PIVs that must be tested. Based on an NRC Order and the Unit 2 SER, only a subset of
PIVs are required to be leak tested under the Technical Specifications. Those PIVs,
which were determined by the NRC to match the WASH-1400 configurations that could
cause an intersystem LOCA bypassing containment, are tested to the Specification's
requirements. The list of valves is located in the ITS Bases. Unused references are
eliminated and subsequent references are renumbered.
8. The Surveillance Bases are modified to clarify that the PIV testing can be performed at
lower differential pressures and scaled to operating pressure.
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RCS Leakage Detection Instrumentation
B 3.4.15
REACTOR COOLANT SYSTEM (RCS)

B 3.4

RCS Leakage Detection Instrumentation

B 3.4.15
BASES

G- 30 of\Append'

BACKGROUND

A to 10 CFR 5(Ref.' 1) requiff means
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identifying the
practical,
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d,sur
Regulatory
P•S LEAKAGEEJ
of ex

f •
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catdetecting
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I/ for

Guide 1.45 (Ref. 2) describes acceptable methods for
. eakage detection systems.
selectc
Leakage detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus. an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Er

;2 r

Industry practice has shown that water flow changes of 0.5
to 1.0 gpm can be readily detected in contained volumes by
monitoring changes in water levelin flow rate, or in the
used to
sum
containment
The thsrumentd~
pump.
operating
airma
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or these eakage e ection
e pract
gaseous monitor
systems. Radioactivity detection systems are included for
monitoring both particulate and gaseous activities because
of their sensitivities and rapid responses to RCS LEAKAGE~.

HS (ef.)
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~~
ploviks. exoijk a tr
oebohumidity
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WO

e or -etectng increases in

The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation
monitoring instrumentation. Reactor coolant radioactivity
levels will be low during initial reactor startup and for a
until activated
few
products corrosion
appear fromproducts
fuel
have weeks
been thereafter,
formed and fission

;• •,•

•

s accep a
GE.

alarm.

An increase in hum' ity of the containment atmphere would
indicate release f water vapor to the contaliment. Dew
monitor
beAsedas toan m
can thus
point temperat s eofmeasurements
atmosere
the containment
le
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ITS 3.4.15, RCS LEAKAGE DETECTION INSTRUMENTATION

INSERT 1
UFSAR, Chapter 3 (Ref. 1) requires compliance with Regulatory Guide 1.45.

INSERT 2
includes two sump level monitors that provide level indication and a discharge flow totalizer.
The discharge flow totalizer can be either a mechanical flow totalizer or a calculated value.

and 22
Units 1I and
Anna Units
North Anna

to Page B 3.4-86
Insert
Insert to Page B 3.4-86

Revision 0
Revision 0

RCS Leakage Detection Instrumentation
B 3.4.15

BASES
BACKGROU ND
(conti nued)

ew
indicator of potential/RjCS LEAKAGE. A 1F increase i
le
point is well withi.he sensitivity range of avai
instruments.
eral factors, a
Since the huu dity level is influenced by
akage rate by this
evaluation of an indicated
quantitati
compared to observed
means m be questionable and should
the containment sump
incrr es in liquid flow into or fr
.[a. condensate flow from air co ers]:. Humidity level
or
eful as an indirect al
nitoringjis considered most
tor to a potential prob m.
indication to alert the o
Humidity monitors are n required by this LCO.

Air temperature and pressure monitoring methods may also be
used to infer unidentified LEAKAGE to the containment.
entemperature and pressure fluctuate slightly
,-7'2 Contai
operation, but a rise above the normally
Quduring1~indicate'
range of values may indicate RCS leakage into the
containment. The relevance of temperature and pressure
measurements are affected by containment free volume and.
for temperature, detector location. Alarm signals from
these instruments can be valuable in recognizing rapid and
sizable leakage to the containment. Temperature and
pressure monitors are not required by this LCO.

APPLICABLE
SAFETY ANALYSES

The need to evaluate the severity of an alarm or an
indication is important to the operators, and the ability to
compare and ye ifywith indications from other systems is
locations are utilized, if needed, to ensure that the
transport delay time of the leakage from its source to an
instrument location yields an acceptable overall response
time.
The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore.
detecting and monitoring RCS LEAKAGE into the containment
area is necessary. Quickly separating the identified
LEAKAGE from the unidentified LEAKAGE provides quantitative
information to the operators, allowing them to take
corrective action should a leakage occur detrimental to the
safety of the unit and the public.
(continued)
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

RCS leakage detection instrumentation satisfies Criterion 1

LCO

One method of protecting against large RCS leakage derives
from the ability of instruments to rapidly detect extremely
small leaks. This LCO requires instruments of diverse
monitoring principles to be OPERABLE to provide a high
degree of confidence that extremely small leaks are detected
in a safe
in time to allow actions to place the (
condition, when RCS LEAKAGE indicates os sible RCPB
degradation.
The LCO is satisfied when monitors of diverse measurement
sump monitor, in
containmentradioactivity
Thus. ortheparticulate
are available.
means
with a gaseous
combination
Pontahl~ment UP .cooler co~n~esate fl owrratejJ
mandtra-R
ýpro~vis 'an acceptable minimum.
(j.

APPLICABILITY

0

Because of elevated RCS temperature and pressure in MODES 1,
2. 3. and 4, RCS leakage detection instrumentation is
required to be OPERABLE.
In MODE 5 or 6. the temperature is to be 5 200OF and
pressure is maintained low or at atmospheric pressure.
Since the temperatures and pressures are far lower than
those for MODES 1. 2. 3. and 4, the likelihood of leakage
and crack propagation are much smaller. Therefore, the
requirements of this LCO are not applicable in MODES 5
and 6.

ACTIONS

J ird' (a•

,4'i-"i

A.1 an__d A.2
With the required containment sump monitor inoperable, no
other form of sampling can provide the equivalent

information; however, the containment atmosphere

radioactivity monitor will provide indications of changes in
leakage. Together with the atmosphere monitor, the periodic
surveillance for RCS water inventory balance, SR 3.4.13.1,

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES
A.1 and A.2

ACTIONS

(continued)

must be performed at an increased frequency of 24 hours to
provide information that is adequate to detect leakage.
Restoration of the required sump monitor to OPERABLE status
within a Completion Time of 30 days is required to regain
the function after the monitor's failure. This time is
acceptable. considering the Frequency and adequacy of the
inventrybalance required by Required Action A.1
RCS w

-rISer•

T51F- 1ib

modified by a Note that indicates
Actionn'
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that the provisions of LCO 3.0.4 are not applicable. As a
result, a MODE change is allowed when the containment sump
ciiionitoj) inoperable .- ,This allowance is provided because
avai ab! e ao\monitor RCS leakage.
OtheI i nstrumentation"

With both gaseous and particulate containment atmosphere
radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and
analyzed or water inventory balances, in accordance with
SR 3.4.13.1. must be performed to provide alternate periodic
information.
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ITS 3.4.15, RCS LEAKAGE DETECTION INSTRUMENTATION
INSERT
A Note is added allowing that SR 3.4.13.1 is not required to be performed until 12 hours
after establishing steady state operation (stable temperature, power level, pressurizer and
makeup tank levels, makeup and letdown, and RCP seal injection and return flow). The 12
hour allowance provides sufficient time to collect and process all necessary data after stable
unit conditions are established.
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES
ACTIONS

(continued)

B.1.1, B.1.2,B.2.1_.
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S AKAGE.
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C.1 and C.2
With the require containment air cooler c ndensate flow
rate monitor i perable, alternative acti n is again
required. Ei er SR 3.4.15.1 must be p formed or water
inventory ba ances, in accordance with R 3.4.13.1. must be
provide alternate periodc information.
e
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D.1 and D.2
With the required c tainment atmosphere radio tivity
monitor and the re uired containment air coo r condensate
flow rate monitor inoperable, the only mean of detecting
his Condition
leakage is the ntainment sump monitor.
of leakage
means
diverse
required
the
provi
not
does
detection. Te Require Action is to store either of the
E status within
quired monitors to OPE
inoperable
30 days to egain the intended leak e detection diversity.
The 30 da ompletion Time ensure that the plant will not
operate in a reduced configuration for a lengthy time
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cannot
or
If a Required ction of Condition A.
be met, the(1ff must be brought to a 1UUD in which the
requirement -do not apply. To achieve this status, the
must be brought to at least MODE 3 within 6 hours and
fR MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
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RCS Leakage Detection Instrumentation
B 3.4.15

no

BASES
ACTIONS
6E

(continued)
hconditions from full power conditions in an
required
3 systems.
orderly manner and without challenging
.2

C

With all required monitors inoperable. no~automatic means of
c'•- •
monitoring leakage are available, and immediate
required.
is
3.0.3
LCO
with
shutdown in accordance

SURVEILLANCE
REQUIREMENTS

)

SR 3.4.15.1
SR 3.4.15.1 requires the performance of a CHANNEL CHECK of
the required containment atmosphere radioactivity monitor.
The check gives reasonable confidence that the channel is
operating properly. The Frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
normal conditions.

SR 3.4.15.2
SR 3.4.15.2 requires the performance of a COTton they
required containment atmosphere radioactivity monitor. The
test ensures that the monitor can perform its function in
verifies the alarm T• int
test instrument
atr
crc Thefthe
a tv anner.

requency of 52 days considers

aSR

reliabi

ty, an

3.4.1-5.3-V(SR ý3.4.ý15.4~R45.)

These SRs require the performance of a CHANNEL CALIBRATION
for each of the RCS leakage detection instrumentation
channels. The calibration verifies the accuracy of the
instrument string, including the instruments located inside
containment. The Frequency ofWE18rmonths is a typical
refueling cyc e and considers channel reliability. Again,
operating expe ience has proven that this Frequency is
"
A
T
acceptable.
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ITS 3.4.15, RCS LEAKAGE DETECTION INSTRUMENTATION

INSERT
The containment sump level indication is provided by either of the two level monitors, and
discharge flow indication is provided by a discharge flow totalizer.
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JUSTIFICATION FOR DEVIATIONS
ITS 3A.15 BASES, RCS LEAKAGE DETECTION INSTRUMENTATION

1. The brackets have been removed and the proper plant specific information/value has been
provided.
2. 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.
3. 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.
4. Changes are made to reflect changes made to the ISTS. The following requirements are
renumbered or revised, where applicable, to reflect the changes.
5. References to response times are deleted because response times are not assumed for
these instruments because the times are not assumed by the analyses with respect to RCS
leakage.
6. Humidity level is not used as an indicator of RCS leakage and is not measured.
Reference to this measurement is removed from the Bases.
7. The means used to monitor sump level and discharge flow are clarified to reflect plant
design.
8. The sensitivities for radioactivity monitoring are replaced with a reference to Regulatory
Guide 1.45. The instruments uncertainties are in accordance with Regulatory Guide 1.45.
9. A statement is added describing that one Containment Air Recirculation Fan provides
enough air flow for the operation of the instrumentation detectors. This is required to
clarify that due to the location of the detectors, this flow is required for proper indication.
10. 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.

North Anna Units I and 2
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.15 BASES, RCS LEAKAGE DETECTION INSTRUMENTATION
11. A description of the successful test of the required contact(s) of a channel relay added by
TSTF-205 is not adopted because of the design of the required containment radioactivity
monitor at NAPS. The statement that the test verifies the alarm setpoint and relative
accuracy of the instrument string accurately describes the test.
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RCS Specific Activity
B 3.4.16
B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.16

RCS Specific Activity

BASES
BACKGROUND

The maximum dose to the whole body and the thyroid that an
individual at the site boundary can receive for 2 hours
during an accident is specified in 10 CFR 100 (Ref. 1). The
limits on specific activity ensure that the doses are held
to a small fraction of the 10 CFR 100 limits during analyzed
transients and accidents.
The RCS specific activiiy LCO limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the offsite
radioactivity dose consequences in the event of a steam
generator tube rupture (SGTR) accident.
The LCO contains specific activity limits for both DOSE
EQUIVALENT 1-131 and gross specific activity. The allowable
levels are intended to limit the 2 hour dose at the site
boundary to a small fraction of the 10 CFR 100 dose
guideline limits. The limits in the LCO are standardized.
based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.
The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO limits on the specific activity of the reactor

coolant ensures that the resulting 2 hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following a SGTR accident. The SGTR
safety analysis (Ref. 2) assumes the specific activity of
the reactor coolant at the LCO limit and an existing reactor
coolant steam generator (SG) tube leakage rate of 1 gpm.
The safety analysis assumes the specific activity of the
secondary coolant at its limit of 0.1 pCi/gm DOSE EQUIVALENT
1-131 from LCO 3.7.6). "Secondary Specific Activity."
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RCS Specific Activity
B 3.4.16

BASES
APPLI CABLE
SAFET Y ANALYSES
(co ntinued)
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RCS Specific Activity
B 3.4.16
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

accident at these permissible levels could increase the site
boundary dose levels, but stil.l -be within 10 CFR 100 dose
guideline limits.
The limits on RCS specific activity are also used for
establishing standardization in radiation shielding and
plant personnel radiation protection practices.
RCS sýecific activity satisfies Criterion 2 of

LCO

The specific iodine activity is limited to 1.0 pCi/gm DOSE
EQUIVALENT 1-131. and the gross specific activity in the
reactor coolant is limited to the number of pCi/gm equal to
100 divided by E (average disintegration energy of the sum
of the average beta and gamma energies of the coolant
nuclides). The limit on DOSE EQUIVALENT 1-131 ensures the
2 hour thyroid dose to an individual at the site boundary
during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at the site boundary during the DBA will be a
small fraction of the allowed-whole body dose.
The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LCO may result in reactor coolant
radioactivity levels that could, in the event of an SGTR,
lead to site boundary doses that exceed the 10 CFR 100 dose
guideline limits.

APPLICABILITY

In MODES 1 and 2. and in MODE 3 with RCS average temperature
zt5000F, operation within the LCO limits for DOSE EQUIVALENT
1-131 and gross specific activity are necessary to contain
the potential consequences of an SGTR to within the
acceptable site boundary dose values.
in MODE 3 with RCS average temperature
For operation
< 500 0 F. and in MODES 4 and 5. the release of radioactivity
in the event of a SGTR is unlikely since the saturation
pressure of the reactor coolant is below the lift pressure
settings of the main steam safety valve-.
(continued)
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RCS Specific Activity
B 3.4.16

(continued)
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activity excursions while the p
to power operation.
A.1 and A.2
With the DOSE EQUIVALENT 1-131 greater than the LCO limit,
samples at intervals of 4 hours must be taken to demonstrate
that the limits of Figure 3.4.16-1 are not exceeded. The
Completion Time of 4 hours is required to obtain and analyze
a sample. Sampling is done to continue to provide a trend.
limits
The DOSE EQUIVALENT 1-131 must be restored to within
within 48 hours. The Completion Time of 48 hours is
required, if the limit violation resulted from normal iodine
spiking.
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RCS Specific Activity
B 3.4.16
BASES
ACTIONS
(continued)

C.1

SURVEILLANCE
REQUIREMENTS

SR 3.4.16.1

If a Required Action and the associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT 1-131 is in
the unacceptable region of Figure 3.4.16-1. the reactor must
be brought to MODE 3 with RCS average temperature < 500OF
within 6 hours. The Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
below 500OF from full power conditions in an orderly manner
systems.
and without challenging

SR 3.4.16.1 requires performing a gamma isotopic analysis as
a measure of the gross specific activity of the reactor
coolant at least once every 7 days. While basically a
quantitative measure of radionuclides with half lives longer
than 15 minutes, excluding iodines, this measurement is the
sum of the degassed gamma activities and the gaseous gamma
activities in the sample taken. This Surveillance provides
an indication of any increase in gross specific activity.
Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2. and in MODE 3 with Toyg at least
500 0 F. The 7 day Frequency considers the unlikelihood of a
gross fuel failure during the time.
SR 3.4.16.2
This Surveillance is performed in MODE 1 only to ensure
iodine remains within limit during normal operation and
following fast power changes when fuel failure is more apt
to occur. The 14 day Frequency is adequate to trend changes
in the iodine activity level, considering gross activity is
monitored every 7 days. The Frequency, between 2 and
6 hours after a power change t 15% RTP within a 1 hour
period, is established because the iodine levels peak during
this time following fuel failure: samples at other times
would provide inaccurate results.
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RCS Specific Activity
B 3.4.16
BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.16.3
on s
A radiochemical analysis for E dter
9perating in MODE 1
every 184 days (6 months) witb the 0
equilibrium conditions. The E determination directyi
peration
relates to the LCO and is required to verify
analysis
e
limit.
LCO
withjn the specified gross activity
per
energies
average
the
of
measurement
for E is a
disintegration for isotopes with half lives longer than
15 minutes,excluding iodines. The Frequency of 184 days
recognizes E does not change rapidly.
sampling
This SR has been modified by a Note that indicates
minimum
a
after
days
31
within
is required to be performed
1
MODE
of
days
20
and
days
power
full
of 2 effective
last
was
reactor
the
operation have elapsed since
subcritical for at least 48 hours. This ensures that the for
equilibrium so the analysis
radioactive materials arenotat skewed
by a crud burst or other
and
E is representative
similar abnormal event.

REFERENCES

1.

2.dSR Section

WOG STS,

_

10 CFR 100.11i_

.ok-

B 3.4-98

Rev 1. 04/07/95

'5

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.16 BASES, RCS SPECIFIC ACTIVITY
1. 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.
2. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Criterion 4 describes
systems which are important contributors to risk. Therefore, references in the ISTS Bases
to the NRC Final Policy Statement are revised in the ITS Bases to reference the
appropriate 10 CFR 50.36 Criterion.
3. The brackets have been removed and the proper plant specific information/value has been
provided.
4. The Reference to 10 CFR 100.11 is revised to eliminate the referenced year. The most
recent version of the Code of Federal Regulations is applicable and referencing a year is
unnecessary.
5. A grammatical error in the Bases is corrected.
6. The Applicability Bases state, "However, two loops consisting of any combination of
RCS and RHR loops are required to be OPERABLE to meet single failure
considerations." In the Background section of the Bases for this Specification, the need
for a second loop is stated as, "The other intent of this LCO is to require that two paths be
OPERABLE to provide redundancy for heat removal." This is a more accurate statement
of the requirement. The term "single failure" is typically used to describe an accident
analysis assumption and the accident analyses performed for MODE 4 do not assume the
single failure of a heat removal loop. The Applicability Bases have been revised to
describe the requirement using the wording from the Bases Background section.
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RCS Loop Isolation Valves
B 3.4.17
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REACTOR COOLANT SYSTEM (RCS)

B 3.4.17

RCS Loop Isolation Valves

BASES
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ITS 3.4.17 BASES, RCS LOOP ISOLATION VALVES
INSERT
The reactor coolant loops are equipped with loop isolation valves that permit any loop to be
isolated from the reactor vessel. One valve is installed on each hot leg and one on each
cold leg. The loop isolation valves are used to perform maintenance on an isolated loop.
Power operation with a loop isolated is not permitted.
To ensure that inadvertent closure of a loop isolation valve does not occur, the valves must
be open with power to the valve operators removed in MODES 1, 2, 3 and 4. If the valves
are closed, a set of administrative controls and equipment interlocks must be satisfied prior
to opening the isolation valves as described in LCO 3.4.18, "RCS Isolated Loop Startup."
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RCS Loop Isolation Valves
B 3.4.17
BASES

(continued)

APPLICABLE
SAFETY ANALYSES
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ITS 3.4.17 BASES, RCS LOOP ISOLATION VALVES
INSERT 1
The safety analyses performed for the reactor at power assume that all reactor coolant
loops are initially in operation and the loop isolation valves are open. This LCO places
controls on the loop isolation valves to ensure that the valves are not inadvertently closed in
MODES 1, 2, 3 and 4. The inadvertent closure of a loop isolation valve when the Reactor
Coolant Pumps (RCPs) are operating will result in a partial loss of forced reactor coolant
flow (Ref. 1). If the reactor is at power at the time of the event, the effect of the partial loss
of forced coolant flow is a rapid increase in the coolant temperature which could result in
DNB with subsequent fuel damage if the reactor is not tripped by the Low Flow reactor trip.
If the reactor is shutdown and an RCS loop is in operation removing decay heat, closure of
the loop isolation valve associated with the operating loop could also result in increasing
coolant temperature and the possibility of fuel damage.
RCS Loop Isolation Valves satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).
INSERT 2
This LCO ensures that the loop isolation valves are open and power to the valve operators
is removed. Loop isolation valves are used for performing maintenance in MODES 5 and 6.
The safety analyses assume that the loop isolation valves are open in any RCS loops
required to be OPERABLE by LCO 3.4.4, "RCS Loops - MODES 1 and 2," LCO 3.4.5,
"RCS Loops - MODE 3," or LCO 3.4.6, "RCS Loops - MODE 4."
INSERT 3
In MODES 1 through 4, this LCO ensures that the loop isolation valves are open and power
to the valve operators is removed. The safety analyses assume that the loop isolation
valves are open in any RCS loops required to be OPERABLE.
In MODES 5 and 6, the loop isolation valves may be closed. Controlled startup of an
isolated loop is governed by the requirements of LCO 3.4.18, "RCS Isolated Loop Startup."
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RCS Loop Isolation Valves
B 3.4.17

BASES

(continued)

ACTIONS

The Actions have been provided with a Note to clarify that
all RCS loop isolation valves for this LCO are treated as
separate entities, each with separate Completion Times,
i.e.. the Completion Time is on a componentbasis.
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ITS 3.4.17 BASES, RCS LOOP ISOLATION VALVES
INSERT
Once in MODE 5, the isolated loop may be started in a controlled manner in accordance
with LCO 3.4.18, "RCS Isolated Loop Startup." Opening the closed isolation valve in
MODES 1 through 4 could result in colder water or water at a lower boron concentration
being mixed with the operating RCS loops resulting in positive reactivity insertion.
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RCS Loop Isolation Valves
B 3.4.17

Z•)
(P

BASES
BASES

SR 3.4.17.• ((co-ht4ued)J
SURVEILLANCE
REQUIREMENTS 6ý, primary function of this Surveillance is to ensure that
power is removed from the valve operators, since SR 3.4.4.1
of LCO 3.4.4, "RCS Loops-MODES 1 and 2." ensures that the
loop isolation valves are open by verifying every 12 hours
that all loops are operating and circulating reactor
cool-ant. The Frequency of 31 days ensures that the required
available, is based on engineering
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and has proven to be acceptable. Operatingthat
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IF.o

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.17 BASES, RCS LOOP ISOLATION VALVES

1. 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.
2. The brackets have been removed and the proper plant specific information/value has been
provided.
3. The Bases are revised to be consistent with the ITS.
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RCS Isolated Loop BStartup
3.4.18

B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.18

RCS Isolated Loop Startup
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 1
If the loop is initially drained of coolant, startup of an isolated loop will cause coolant to flow
from the RCS into the isolated portion of the loop with the potential to lower the RCS water
level and cause a loss of suction to the Residual Heat Removal (RHR) System pumps.
INSERT 2
The startup of an initially drained, isolated loop is performed in a controlled manner to
ensure that sufficient water is available in the RCS to support RHR operation. In this case,
the automatic interlocks are defeated and the isolated loop is filled under administrative
control.
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 1
An evaluation of the effects of opening the loop isolation valves with the boron concentration
or temperature requirements of the filled, isolated portion not met is described in Ref. 1.
Failure to follow the requirements in the LCO could result in the RCS boron concentration or
coolant temperature being reduced with a corresponding reduction in SDM. The evaluation
concluded that adequate time is available for an operator to identify and respond to such an
event prior to reactor criticality.
The initial RCS volume requirements ensure that the operation of the RHR System is not
impaired during the filling of an isolated loop from the RCS should the isolation valves on
three drained, isolated loops be inadvertently opened.
INSERT 2
In MODES 5 and 6, RCS loops may be isolated to perform maintenance. When a filled,
isolated loop is to be put in operation, the isolated loop boron concentration and
temperature must be controlled prior to opening the loop isolation valves in order to avoid
the potential for positive reactivity addition. When an initially drained, isolated loop is to be
put into operation, sufficient RCS inventory must be available to ensure that RCS water
level continues to support RHR operation. The LCO water level requirement is sufficient to
ensure that RCS water level does not drop below that required for RHR operation. In
MODES 1, 2, 3 and 4, the loop isolation valves are required to be open with power to the
valve operators removed by LCO 3.4.17, "RCS Loop Isolation Valves."
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 3

D.1, D.2, E.1 and E.2
Required Actions D.1, D.2, E.1 and E.2 apply when the requirements of LCO 3.4.18.b are
not met and an initially drained, isolated loop is filled from the active RCS volume by
opening a loop isolation valve. If the RCS water level requirement is not met, there is the
possibility of insufficient net positive suction head to support the RHR pumps. If the RCP
seal injection boron concentration requirements are not met, there is the possibility of
diluting the reactor coolant boron concentration below that which is required. In both cases,
the isolation valve(s) are to be closed and the requirements of the LCO must be met prior to
opening the isolation valves. If both isolation valves on the loop are not fully opened within
2 hours, the lack of flow through the closed valve(s) could result in the boron concentration
of the previously isolated portion of the loop being significantly different from the remainder
of the RCS. The boron concentration in the isolated loop must be verified to be within limit
or the isolation valve(s) are to be closed and the requirements of the LCO must be met prior
to opening the isolation valves.

F._1
If power is restored to one or more closed loop isolation valve operators without the initial
conditions in LCO 3.4.18.a.1 or LCO 3.4.18.b.1 being met, the potential exists for the loop
isolation valves to be opened resulting in a possible reduction in shutdown margin. The
loop isolation valves have motor operators. Therefore, these valves will maintain their last
position when power is removed from the valve operator. With power applied to the valve
operators, only the interlocks prevent the valve from being operated. Although operating
procedures and interlocks make the occurrence of this event unlikely, the prudent action is
to remove power from the loop isolation valve operators. The Completion Time of
30 minutes to remove power from the loop isolation valve operators is sufficient considering
the complexity of the task.
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 4
There are two methods for returning an isolated loop to operation. The first method is used
when the isolated loop is filled with water. When using the filled loop method, the hot leg
isolation valve (e.g., the inlet valve to the isolated portion of the loop) is opened first. As
described in LCO 3.4.18.A, the water in the isolated loop must be borated to at least the
boron concentration needed to provide the required shutdown margin prior to opening the
hot leg isolation valve. This ensures that the RCS boron concentration is not reduced below
that required to maintain the required shutdown margin. The water in the isolated loop is
then mixed with the water in the RCS by establishing flow through the recirculation line
(which bypasses the cold leg isolation valve). After the flow through the recirculation line
has thoroughly mixed the water in the isolated loop with the water in the RCS and it is
verified that the isolated loop temperature is no more than 20 )F below the temperature of
the RCS (to avoid reactivity additions due to reduced RCS temperature), the cold leg
isolation valve may be opened.
The second method for returning an isolated loop to operation is described in LCO 3.4.18.B
and is used when the isolated loop is drained of water. In the drained loop method, the
water in the RCS is used to fill the isolated portion of the loop. Because the water in the
RCS is used to fill the loop, it is not necessary to establish limits on the isolated loop water
boron concentration or temperature. However, if both isolation valves are not opened within
two hours, changes in water boron concentration in the isolated portion of the loop may
occur and it is necessary to either verify the boron concentration in the isolated loop or close
the hot leg and cold leg isolation valves and follow the requirements of the LCO to reopen
them. The LCO also requires that the pressurizer water level be established sufficiently
high prior to and during the opening of the isolation valves to ensure that the inadvertent
opening of all three sets of loop isolation valves on three drained and isolated loops would
not result in loss of net positive suction head for the Residual Heat Removal system.
The LCO is modified by a Note which allows Reactor Coolant Pump (RCP) seal injection to
be initiated to a RCP in a drained, isolated loop. This is to support vacuum assisted backfill
of the loop. In this method, a vacuum is drawn on the isolated loop prior to opening the cold
leg isolation valve in order to minimize the amount of trapped air in the loop and to minimize
the need to run the RCP in the isolated loop to clear out air pockets. In order to draw a
vacuum on the isolated loop, the RCP seals must be filled with water. The boron
concentration of the water used for seal injection must meet the same requirements as the
reactor coolant system and the loop must be drained prior to starting seal injection in order
to be sure that no water at a boron concentration less than required remains in the isolated
loop.
The LCO is modified by a Note which allows a hot or cold leg isolation valve to be closed for
up to two hours without considering the loop isolated and meeting the LCO requirements
when opening the closed valve. This allows for necessary maintenance and testing on the
valves and the valve operators. If the closed valve is not reopened with two hours, it is
necessary to close both isolation valves on the affected loop and follow the requirements of
the LCO when reopening the isolation valves. This is required because there is a possibility
that the water in the isolated loop has become diluted or cooled to the point that
reintroduction of the water into to the reactor vessel could result in a significant reactivity
change.
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RCS Isolated Loop BStartup
3.4.18
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 1
The loop stop valve interlocks ensure that the temperature of the isolated loop is equalized
operated for
with the temperature of the operating loops by requiring that the isolated loop is
at least 90 minutes with a recirculation flow of > 125 gpm.
INSERT 2
This Frequency is a reasonable amount of time given that the isolated loop boron
a boron
concentration changes slowly and the time required to request and have analyzed
concentration measurement prior to opening the isolation valve.
INSERT 3
to
The Surveillance is modified by a Note which states that the Surveillance is only required
isolated
filled,
a
be met when utilizing the requirements of the LCO applicable to starting
loop.
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 4
SR 3.4.18.3
This Surveillance is performed to ensure that a filled, isolated loop is recirculated, with the
hot leg isolation valve open, for at least 90 minutes at a flow rate of at least 125 gpm. This
will ensure that the boron concentration and temperature of the isolated loop is similar to
those of the operating loops. The Frequency of within 30 minutes prior to opening the cold
leg isolation valve in a filled, isolated loop is considered a reasonable time to prepare for the
opening of the cold leg isolation valve. The Surveillance is modified by a Note which states
that the Surveillance is only required to be met when utilizing the requirements of the LCO
applicable to starting a filled, isolated loop.
SR 3.4.18.4
This Surveillance is performed to ensure that an isolated loop is drained before opening an
isolation valve to fill the isolated portion of the RCS from the RCS active volume or before
initiating seal injection to the RCP in the isolated loop. This verification is performed to
prevent unsampled water in a partially filled, isolated loop from mixing with the water in the
RCS and potentially causing reactivity changes due to differences in boron concentration.
The Frequency of within 2 hours prior to filling an initially drained loop from the active RCS
volume or within 2 hours of initiating seal injection to the RCP in the isolated loop is
considered a reasonable time to prepare for the opening of the isolation valve. The
Surveillance is modified by a Note which states that the Surveillance is only required to be
met when utilizing the requirements of the LCO applicable to starting an initially drained,
isolated loop.
SR 3.4.18.5
This Surveillance verifies that the boron concentration of the water used for seal injection to
the RCP in the isolated loop is borated to the same requirement as the RCS. This will
prevent the water used for seal injection from diluting the water in the RCS. The LCO is
modified by two Notes. Note 1 states that the Surveillance is only required to be met when
utilizing the requirements of the LCO applicable to starting an initially drained, isolated loop.
Note 2 states that the Surveillance is only required to be met when using blended flow as
the source for RCP seal injection. The other sources for seal injection are required to be
borated to at least the required boron concentration and are periodically verified by other
specifications. The Frequency of within 1 hours prior to initiating seal injection flow and once
per hour during filling of an initially drained loop from the active RCS volume is considered a
reasonable time to monitor the seal injection boron concentration.
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ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP
INSERT 4 (Continued)
SR 3.4.18.6
This Surveillance verifies that there is sufficient water in the RCS when filling an initially
drained, isolated portion of the RCS. The volume of water required is sufficient to continue
to support RHR operation in the event of the inadvertent opening of the isolation valves on
three isolated and drained loops. The required level of 32% incorporates inaccuracies due
to use of instruments calibrated at cold conditions. If instruments calibrated at hot
conditions are used, an indicated level of 39% is required due to the increased instrument
uncertainty. The Frequency of every 15 minutes during filling of an initially drained, isolated
loop ensures that the operators are aware of the water level during the filling operation. The
Surveillance is modified by a Note which states that the Surveillance is only required to be
met when utilizing the requirements of the LCO applicable to starting an initially drained,
isolated loop.
SR 3.4.18.7
This Surveillance is performed to ensure that the boron concentration of an isolated loop
satisfies the boron concentration requirements of the RCS prior to completely opening the
cold leg isolation valve or opening the hot leg isolation valve. The Surveillance is modified
by a Note which states that the Surveillance is only required to be met when utilizing the
requirements of the LCO applicable to starting an initially drained, isolated loop. The
Frequency of within 1 hour prior to fully opening the cold leg isolation valve or opening the
hot leg isolation valve is considered a reasonable time to prepare for the opening of the
isolation valves.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.4.18 BASES, RCS ISOLATED LOOP STARTUP

1. 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.
2. The Bases have been changed to accurately reflect the requirements of the Specification.
LCO 3.4.18 does not require that the boron concentration of an isolated loop be
maintained higher than the boron concentration of the operating loops. LCO 3.4.18
requires that the boron concentration of the isolated loop not be less than the boron
concentration of the operating loops when the loop isolation valves are opened. The
Bases have been revised accordingly.
3. The North Anna UFSAR contains an analysis for the startup of an inactive reactor coolant
loop which includes evaluation of the inadvertent opening of a loop isolation valve
without complying with the boron concentration and temperature requirements. The
Bases have been revised to discuss this analysis and the North Anna plant-specific basis
for this Specification.
4. The brackets have been removed and the proper plant specific information/value has been
provided.
5. The Bases have been changed to incorporate information relocated from the CTS.
6. The Bases for Surveillance 3.4.18.2 has been changed. The ISTS Bases state that the
Frequency of 2 hours has been shown to be acceptable through operating experience. The
CTS Frequency is 30 minutes so no operating experience with a 2 hour Frequency is
available. A plant-specific justification is provided.
7. 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.
8. The Bases have been changed to correct the description of the loop stop valve interlocks.
The loop stop valve interlocks are not part of the Reactor Protection System, but are
located in the Loop Stop Valve Interlock Cabinet, which is physically separate from the
Reactor Protection System.
9. The Bases have been changed to reflect the changes made to the Technical Specifications
to implement the CTS requirements on starting a filled, isolated loop.
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RCS Loops-Test Exceptions
B 3.4.19

B 3.4

REACTOR COOLANT SYSTEM (RCS)

B 3.4.19

RCS Loops-Test Exceptions

BASES
BACKGROUND

The primary purpose of this test exception is to provide an
DES 1 and 2-" to
exception to LCO 3.4.4. "RCS Loopspermit reactor criticality under no4flowconditions during
certain PHYSICS TESTS (natural circulation demonstration,
station blackout, and loss of offsite power) to be performed
while at low THERMAL POWER levels. Section XI of 10 CFR 50,
Appendix B (Ref. 1). requires that a test program be
established to ensure that structures. systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that the specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. This
testing is an integral part of the design. construction, and
operation of the power plant as specified in GDC 1. "Quality
Standards and Records" (Ref. 2).
The key objectives of a test program are to provide
assurance that the facility has been adequately designed to
validate the analytical models used in the design and
analysis, to verify the assumptions used to predicta
response. to provide assurance that installation of
equipment at the unit has been accomplished in accordance
with the design, and to verify that the operating and
emergency procedures are adequate. Testing is performed
prior to initial criticality, during startup, and following
low power operations.
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APPLICABLE
SAFETY ANALYSES

The tests described above require operating the
without forced convection flow and as such are no bounde
by any safety analyses. However, operating experience has
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RCS Loops-Test Exceptions
B 3.4.19
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BASES
APPLICABLE
SAFETY ANALYSES

demonstrated this exception to be safe under the present
applicability.
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This LCO provides an exemption to the requirements of
LCO 3.4.4.
The LCO is provided to allow for the performance of PHYSICS
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without offsite power availablVe o the reactor coolant
pumps.
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ITS 3.4.19, RCS LOOPS - TEST EXCEPTIONS

INSERT
As described in LCO 3.0.7, compliance with Test Exception LCOs is optional, and therefore
no criteria of 10 CFR 50.36(c)(2)(ii) apply. Test Exception LCOs provide flexibility to
perform certain operations by appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is provide in their respective Bases.
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RCS Loops-Test Exceptions
B 3.4.19

BASES (continued)
ACTIONS

A.1
When THERMAL POWER is k the P-7 interlock setpoint 10%, the
only acceptable action is to ensure the reactor trip
breakers (RTBs) are opened immediately in accordance with
Required Action A.1 to prevent operation of the fuel beyond
its design limits. Opening the RTBs will shut down the
reactor and prevent operation of the fuel outside of its
design limits.

SURVEILLANCE
REQUIREMENTS

SR 3.4.19.1
Verification that the power level is < the P-7 interlock
setpoint (10%) will ensure that the fuel design criteria are
not violated during the performance of the PHYSICS TESTS.
_that.
The Frequency of once per hour is adequate tQens
operations
the power level does not exceed the limit. /
are conducted slowly during the performance o PHYSICS TESTS
and monitoring the power level once per hour is sufficient
to ensure that the power level does not exceed the limit.
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SR 3.4.19.2

_
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REFERENCES

The power range and intermediate range neutron detectors and
the P-7 interlock setpoint must be verified to be OPERABLE
_)
and d'usted to the proper value. A COT is performedQ
This
TESTS.
PHYSICS
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10 CFR 50, Appendix B. Section XI.

2. (i;W '5. Apon'ix AAO(D1. 1988.
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ITS 3.4.19, RCS LOOPS - TEST EXCEPTIONS
INSERT
A successful test of the required contact(s) of a channel relay may be performed by the
is an
verification of the change of state of a single contact of the relay. This clarifies what
all of
acceptable CHANNEL OPERATIONAL TEST of a relay. This is acceptable because
and
specifications
Technical
other
by
verified
the other required contacts of the relay are
non-Technical Specifications tests at least once per refueling interval with applicable
extensions.

NUL i

114 V I.ILII.

Ii

"lll

.i ;t1, 1
TI,

1

a. 111

.,A
i1./

19

InQPrt tn

Pace B 3 4-108

Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.4.19 BASES RCS LOOPS - TEST EXCEPTIONS
1. 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.
2. The Bases have been corrected. The Bases state "The tests will include verifying the
ability to establish and maintain natural circulation following a plant trip between 10%
and 20% RTP.. ." However, the Specification requires maintain power below the P-7
setpoint of 10%. Therefore, the test cannot be used to verify the ability to establish and
of
maintain natural circulation above 10% RTP. The phrase has been deleted as the intent
the Bases is unaltered.
3. 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 I 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.
4. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.
5. The Bases have been corrected. The Bases state "The primary purpose of this test
exception is to provide an exception to LCO 3.4.4, 'RCS Loops - MODES 1 and 2,' to
permit reactor criticality under no flow conditions during certain PHYSICS TESTS
(natural circulation demonstration, station blackout, and loss of offsite power) to be
performed while at low THERMAL POWER levels." The sentence is altered to state "no
forced flow conditions" as flow continues in the RCS under these conditions by natural
circulation.
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