NORTH ANNA POWER STATION
Section 3.1
Reactivity Control System

VOLUME 7
Improved Technical Specifications

0-

....Do minio

SECTION 3.1 - REACTIVITY CONTROL SYSTEMS

NORTH ANNA POWER STATION
IMPROVED TECHNICAL SPECIFICATION CONVERSION

2
and 2)
North Anna Units I and

Revision 0
Revision 0

SECTION 3.1 - REACTIVITY CONTROL SYSTEMS

SECTION 3.1 - REACTIVITY CONTROL SYSTEMS
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North Anna Units 1 and 2

0
Revision
Revision 0

SDM
3.1.1

3.1

REACTIVITY CONTROL SYSTEMS
SHUTDOWN MARGIN (SDM)

3.1.1
LCO

SDM shall be within the limits provided in the COLR.

3.1.1

APPLICABILITY:

MODE 2 with keff < 1.0,

MODES 3, 4, and 5.
ACTIONS

CONDITION
A.

SDM not within limit.

A.1

REQUIRED ACTION

COMPLETION TIME

Initiate boration to
restore SDM to within
limit.

15 minutes

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR

3.1.1.1

Verify SDM to be within limits.

North Anna Units 1 and 2

3.1.1-1

FREQUENCY
24 hours

Rev 0 (Draft 1), 05/11/00

Intentionally Blank

Core Reactivity
3.1.2
3.1

REACTIVITY CONTROL SYSTEMS
Core Reactivity

3.1.2
LCO

The measured core reactivity shall be within ± 1% Ak/k of

3.1.2

predicted values.

APPLICABILITY:

MODES 1 and 2.

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Re-evaluate core
design and safety
analysis, and
determine that the
reactor core is
acceptable for
continued operation.

7 days

A.2

Establish appropriate
operating restrictions
and SRs.

7 days

B.1

Be in MODE 3.

6 hours

CONDITION
A.

Measured core
reactivity not within
limit,

A.1

AND
'2

B.

Required Action and
associated Completion
Time not met.

North Anna Units 1 and 2

3.1.2-1

Rev 0 (Draft 1), 05/11/00

Core Reactivity
3.1.2

SURVEILLANCE REQUIREMENTS
SURVILLACE

RQUIRMENT

FREQUENCY

SURVEILLANCE
-t

SR

3.1.2.1

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

The predicted reactivity values may be
adjusted (normalized) to correspond to the
measured core reactivity prior to exceeding
a fuel burnup of 60 effective full power
days (EFPD) after each fuel loading.
Verify measured core reactivity is within
± 1% Ak/k of predicted values.

Once prior to
entering MODE 1
after each
refueling
AND
NOTE ----Only required
after 60 EFPD
31 EFPD
thereafter

North Anna Units 1 and 2

3.1.2-2

Rev 0 (Draft 1), 05/11/00

MTC
3.1.3
3.1

REACTIVITY CONTROL SYSTEMS
Moderator Temperature Coefficient (MTC)

3.1.3
LCO

The MTC shall be maintained within the limits specified in the
COLR. The uper limit specified in the COLR shall be
• 0.6 x 10- Ak/k/°F when < 70% RTP, and • 0.0 Ak/k/°F when
Ž 70% RTP.

3.1.3

APPLICABILITY:

MODE 1 and MODE 2 with keff Ž 1.0 for the upper MTC limit,
MODES 1, 2, and 3 for the lower MTC limit.

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

MTC not within upper
limit,

A.1

Establish
administrative
withdrawal limits for
control banks to
maintain MTC within
limit.

24 hours

B.

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

B.1

Be in MODE 2 with
keff < 1.0.

6 hours

C.1

Be in MODE 4.

12 hours

C. MTC not within lower
limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
SR

3.1.3.1

Verify MTC is within upper limit.

North Anna Units 1 and 2

3.1.3-1

FREQUENCY
Once prior to
entering MODE 1
after each
refueling

Rev 0 (Draft 1), 05/11/00

MTC

3.1.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.1.3.2

i

NOTES-----------------------------1. Not required to be performed until
7 effective full power days (EFPD) after
reaching the equivalent of an
equilibrium RTP all rods out (ARO) boron
concentration of 300 ppm
2. If the MTC is more negative than the
300 ppm Surveillance limit (not LCO
limit) specified in the COLR, SR 3.1.3.2
shall be repeated once per 14 EFPD
during the remainder of the fuel cycle.
3. SR 3.1.3.2 need not
MTC measured at the
equilibrium RTP-ARO
of • 60 ppm is less
60 ppm Surveillance
the COLR.

be repeated if the
equivalent of
boron concentration
negative than the
limit specified in

Verify MTC is within lower limit.

North Anna Units 1 and 2

3.1.3-2

Once each cycle

Rev 0 (Draft 1), 05/11/00

Rod Group Alignment Limits
3.1.4

3.1

REACTIVITY CONTROL SYSTEMS
Rod Group Alignment Limits

3.1.4
LCO

All shutdown and control rods shall be OPERABLE.

3.1.4

AND
Individual indicated rod positions shall be within 12 steps
of their group step counter demand position.
- - - - - - - - -------

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

When THERMAL POWER is • 50% RTP, the indicated position of
each rod as determined by its individual rod position
indicator may be within 24 steps from its group step counter
demand position for up to 1 hour per 24 hours. This NOTE is
not applicable for control rods known to be greater than
12 steps from the rod group step counter demand position.

APPLICABILITY:

MODES 1 and 2.

ACTIONS
CONDITION
A.

One or more rod(s)
inoperable,

A.1.1

REQUIRED ACTION

COMPLETION TIME

Verify SDM to be
within the limits
provided in the COLR.

1 hour

Initiate boration to
restore SDM to within
limit.

1 hour

Be in MODE 3.

6 hours

OR
A.1.2

AND
A.2

North Anna Units 1 and 2

3.1.4-1

Rev 0 (Draft 1), 05/11/00

Rod Group Alignment Limits
3.1.4

ACTIONS
CONDITION

B.

One rod not within
alignment limits.

I

B.1.1

REQUIRED ACTION

COMPLETION TIME

Verify SDM to be
within the limits
provided in the COLR.

1 hour
AND
Once per
12 hours
thereafter

OR
B.1.2

Initiate boration to
restore SDM to within
limit.

1 hour

Reduce THERMAL POWER
to • 75% RTP.

2 hours

AND
B.2.1
OR
B.2.2.1 Perform SR 3.2.1.1.

72 hours

AND
B.2.2.2 Perform SR 3.2.2.1.

72 hours

AND

C.

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

North Anna Units I and 2

B.3

Re-evaluate safety
analyses and confirm
results remain valid
for duration of
operation under these
conditions.

5 days

C.1

Be in MODE 3.

6 hours

3.1.4-2

Rev 0 (Draft 1), 05/11/00

Rod Group Alignment

Limits
3.1.4

ACTIONS
CONDITION
D. More than one rod not
within alignment
limit.

D.1.1

REQUIRED ACTION

COMPLETION TIME

Verify SDM to be
within the limit
provided in the COLR.

1 hour

Initiate boration to
restore required SDM
to within limit.

1 hour

Be in MODE 3.

6 hours

OR
D.1.2

AND
D.2

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.1.4.1

Verify individual rod positions within
alignment limit.

12 hours

SR

3.1.4.2

Verify rod freedom of movement
(trippability) by moving each rod not fully
inserted in the core Ž 10 steps in either
direction.

92 days

SR

3.1.4.3

Verify rod drop time of each rod, from the
fully withdrawn position, is • 2.7 seconds
from the beginning of decay of stationary
gripper coil voltage to dashpot entry,
with:

Prior to reactor
criticality
after each
removal of the
reactor head

a. Tavg 2 500°F; and
b. All reactor coolant pumps operating.

North Anna Units 1 and 2

3.1.4-3

Rev 0 (Draft 1), 05/11/00

Intentionally Blank

Shutdown Bank Insertion Limits
3.1.5
3.1

REACTIVITY CONTROL SYSTEMS
Shutdown Bank Insertion Limits

3.1.5
LCO

Each shutdown bank shall be within insertion limits specified
in the COLR.

3.1.5

APPLICABILITY:

MODES 1 and 2.
- -

-

-

-

-

-

-

NOTE-

-------

-

-----------

This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS

CONDITION
A.

One or more shutdown
banks not within
limits for reasons
other than
Condition B.

A.1.1

REQUIRED ACTION

COMPLETION TIME

Verify SDM to be
within the limits
provided in the COLR.

1 hour

Initiate boration to
restore SDM to within
limit.

1 hour

Restore shutdown banks
to within limits.

2 hours

OR
A.1.2

AND
A.2

North Anna Units 1 and 2

3.1.5-1

Rev 0 (Draft 1),

05/11/00

Shutdown Bank Insertion Limits
3.1.5

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Verify SDM to be
within the limits
provided in the COLR.

Every 12 hours

B.2

Restore the shutdown
bank to within
insertion limit.

72 hours

C.1

Be in MODE 3.

6 hours

CONDITION
B.

One shutdown bank
inserted • 18 steps
below the insertion
limit and immovable.

B.1

AND
AND
Each control and
shutdown bank within
limits of LCO 3.1.4.
AND
Each control bank
within the insertion
limits of LCO 3.1.6.
C.

Required Action and
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.1.5.1

Verify each shutdown bank is within the
limits specified in the COLR.

North Anna Units 1 and 2

3.1.5-2

12 hours

Rev 0 (Draft 1), 05/11/00

Control Bank Insertion Limits
3.1.6
3.1

REACTIVITY CONTROL SYSTEMS
Control Bank Insertion Limits

3.1.6
LCO

Control banks shall be within the insertion, sequence, and
overlap limits specified in the COLR.

3.1.6

APPLICABILITY:

MODE 1,
MODE 2 with keff Ž 1.0.
- - - - - - - - -------

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

This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS

REQUIRED ACTION

COMPLETION TIME

Verify SDM to be
within the limits
provided in the COLR.

1 hour

Initiate boration to
restore SDM to within
limit.

1 hour

A.2

Restore control bank
sequence and overlap
to within limits.

2 hours

B.1.1

Verify SDM to be
within the limits
provided in the COLR.

I hour

Initiate boration to
restore SDM to within
limit.

1 hour

CONDITION
A.

Control bank sequence
or overlap limits not
met.

A.1.1

OR
A.1.2

AND

B.

Control bank insertion
limits not met for
reasons other than
Condition C.

OR
B.1.2

AND
(continued)

North Anna Units 1 and 2

3.1.6-1

Rev 0 (Draft 1), 05/11/00

Control Bank Insertion Limits

3.1.6

ACTIONS
COMPLETION TIME

REQUIRED ACTION

CONDITION
B.

(continued)

B.2

Restore control
bank(s) to within
limits.

2 hours

C.

Control bank A, B,
or C inserted
< 18 steps below the
insertion limit and
immovable.

C.1

Verify SDM to be
within the limits
provided in the COLR.

Every 12 hours

AND

AND

C.2

Restore the control
bank to within
insertion limit.

72 hours

D.1

Be in MODE 2 with
Keff < 1.0.

6 hours

Each control and
shutdown bank within
limits of LCO 3.1.4.
AND
Each shutdown bank
within the insertion
limits of LCO 3.1.5.
D.

Required Action and
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.1.6.1

Verify estimated critical control bank
position is within the insertion limits
specified in the COLR.

North Anna Units 1 and 2

3.1.6-2

Within 4 hours
prior to
achieving
criticality

Rev 0 (Draft 1), 05/11/00

Control Bank Insertion Limits
3.1.6
SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.1.6.2

Verify each control bank insertion is
within the limits specified in the COLR.

12 hours

SR

3.1.6.3

Verify sequence and overlap limits
specified in the COLR are met for control
banks not fully withdrawn from the core.

12 hours

North Anna Units I and 2

3.1.6-3

Rev 0 (Draft 1), 05/11/00

Intentionally Blank

Rod Position Indication
3.1.7
3.1

REACTIVITY CONTROL SYSTEMS
Rod Position Indication

3.1.7
LCO

3.1.7

The Rod Position Indication (RPI)

System and the Demand

Position Indication System shall be OPERABLE.

APPLICABILITY:

MODES 1 and 2.

ACTIONS
- - - - - - - - - - - - NOTE ---------------Separate Condition entry is allowed for each inoperable rod position indicator
and each demand position indicator.

CONDITION
A.

One RPI per group
inoperable for one or
more groups.

A.1

REQUIRED ACTION

COMPLETION TIME

Verify the position
indirectly of the rods
with inoperable
position indicators by
using movable incore
detectors.

Once per 8 hours

Reduce THERMAL POWER
to • 50% RTP.

8 hours

OR
A.2

North Anna Units 1 and 2

3.1.7-1

Rev 0 (Draft 2),

09/18/00

Rod Position Indication
3.1.7

ACTIONS

CONDITION
B. More than one RPI per

B.1

REQUIRED ACTION

COMPLETION TIME

Place the control rods

Immediately

under manual control.

group inoperable,
AND

Monitor and record RCS
Tavg

Once per 1 hour

Verify the position of
the rods with
inoperable position
indicators indirectly
by using the movable
incore detectors.

Once per 8 hours

B.4

Restore inoperable
position indicator to
OPERABLE status such
that a maximum of one
RPI per group is
inoperable.

24 hours

C.1

Verify the position
indirectly of the rods
with inoperable
position indicators by
using movable incore
detectors.

4 hours

Reduce THERMAL POWER
to _<50% RTP.

8 hours

B.2
AND
B.3

AND

C. One or more rods with
inoperable position
indicators have been
moved in excess of
24 steps in one
direction since the
last determination of
the rod's position.

OR
C.2

North Anna Units 1 and 2

3.1.7-2

Rev 0 (Draft 2), 09/18/00

Rod Position Indication
3.1.7

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Verify by
administrative means
all RPIs for the
affected banks are
OPERABLE.

Once per 8 hours

Verify the most
withdrawn rod and the
least withdrawn rod of
the affected banks are
• 12 steps apart.

Once per 8 hours

D.2

Reduce THERMAL POWER
to • 50% RTP.

8 hours

E.1

Be in MODE 3.

6 hours

CONDITION
D.

One demand position
indicator per bank
inoperable for one or
more banks.

D.1.1

AND
D.1.2

OR

E.

Required Action and
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.1.7.1

Perform CHANNEL CALIBRATION of each RPI.

North Anna Units I and 2

3.1.7-3

18 months

Rev 0 (Draft 2),

09/18/00

Intentionally Blank

Primary Grade Water Flow Path Isolation Valves
3.1.8

3.1

REACTIVITY CONTROL SYSTEMS
Primary Grade Water Flow Path Isolation Valves

3.1.8

LCO

Each valve used to isolate primary grade water flow paths
shall be secured in the closed position.

3.1.8

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

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

Primary grade water flow path isolation valves may be opened
under administrative control for planned boron dilution or
makeup activities.

--

-----------

APPLICABILITY:

-- --

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

-

MODES 3, 4, and 5.

ACTIONS
CONDITION
A.

One or more valves not
secured in closed
position.

A.1

REQUIRED ACTION

COMPLETION TIME

Suspend positive
reactivity additions.

Immediately

Secure valve(s) in
closed position.

15 minutes

Perform SR 3.1.1.1.

1 hour

AND
A.2
AND
A.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.1.8.1

Verify each valve in the affected flow path
that isolates primary grade water flow
paths is locked, sealed, or otherwise
secured in the closed position.

North Anna Units 1 and 2

3.1.8-1

Within
15 minutes
following a
boron dilution
or makeup
activity

Rev 0 (Draft 3),

09/06/00

Intentionally Blank

PHYSICS TESTS Exceptions-MODE 2
3.1.9

3.1

REACTIVITY CONTROL SYSTEMS
PHYSICS TESTS Exceptions-MODE 2

3.1.9

LCO

During the performance of PHYSICS TESTS, the requirements of

3.1.9

LCO
LCO
LCO
LCO
LCO

3.1.3,
3.1.4,
3.1.5,
3.1.6,
3.4.2,

"Moderator Temperature Coefficient (MTC)";
"Rod Group Alignment Limits";
"Shutdown Bank Insertion Limits";
"Control Bank Insertion Limits"; and
"RCS Minimum Temperature for Criticality"

may be suspended and the number of required channels for
LCO 3.3.1, "RTS Instrumentation," Functions 2, 3, and 18.d,
may be reduced to "3" required channels, provided:
a. RCS lowest loop average temperature is Ž 531°F;
b. SDM is within the limits provided in the COLR; and
c. THERMAL POWER is • 5% RTP.

APPLICABILITY:

During PHYSICS TESTS initiated in MODE 2.

ACTIONS
REQUIRED ACTION

COMPLETION TIME

Initiate boration to
restore SDM to within
limit.

15 minutes

A.2

Suspend PHYSICS TESTS
exceptions.

1 hour

CONDITION
A.

SDM not within limit.

A.1

AND

B.

THERMAL POWER not
within limit,

B.1

Open reactor trip
breakers.

Immediately

C.

RCS lowest loop
average temperature
not within limit,

C.1

Restore RCS lowest
loop average
temperature to within
limit.

15 minutes

North Anna Units I and 2

3.1.9-1

Rev 0 (Draft 2),

09/06/00

PHYSICS TESTS Exceptions-MODE 2
3.1.9

ACTIONS

CONDITION
D.

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

D.1

REQUIRED ACTION

COMPLETION TIME

Be in MODE 3.

15 minutes

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE
SR

3.1.9.1

Perform a CHANNEL OPERATIONAL TEST on power
range and intermediate range channels per
SR 3.3.1.7, SR 3.3.1.8, and Table 3.3.1-1.

Prior to
initiation of
PHYSICS TESTS

SR

3.1.9.2

Verify the RCS lowest loop average

30 minutes

temperature is Ž 531 0 F.
SR

3.1.9.3

Verify THERMAL POWER is • 5% RTP.

30 minutes

SR

3.1.9.4

Verify SDM to be within the limits provided
in the COLR.

24 hours

North Anna Units 1 and 2

3.1.9-2

Rev 0 (Draft 2), 09/06/00
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SECTION 3.1 - REACTIVITY CONTROL SYSTEMS

IMPROVED TECHNICAL SPECIFICATIONS BASES

North Anna Units 1 and 2

U
Revision
Revision 0

SDM

B 3.1.1

B 3.1
B 3.1.1

REACTIVITY CONTROL SYSTEMS
SHUTDOWN MARGIN (SDM)

BASES
BACKGROUND

According to GDC 26 (Ref. 1), the reactivity control systems
must be independent and one must be capable of holding the
reactor core subcritical when shut down under cold
conditions. Maintenance of the SDM ensures that postulated
reactivity events will not damage the fuel.
SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (AOOs). As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion or scram of all shutdown and control rods,
assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn.
The system design requires that two independent reactivity
control systems be provided, and that one of these systems be
capable of maintaining the core subcritical under cold
conditions. These requirements are provided by the use of
movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS). The Rod Control System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
the range from full load to no load. In addition, the Rod
Control System, together with the boration system, provides
the SDM during power operation and is capable of making the
core subcritical rapidly enough to prevent exceeding
acceptable fuel damage limits, assuming that the rod of
highest reactivity worth remains fully withdrawn. The
soluble boron system can compensate for fuel depletion
during operation and all xenon burnout reactivity changes
and maintain the reactor subcritical under cold conditions.
During power operation, SDM control is ensured by operating
with the shutdown banks fully withdrawn and the control
banks within the limits of LCO 3.1.6, "Control Bank
Insertion Limits." When the unit is in the shutdown and
refueling modes, the SDM requirements are met by means of
adjustments to the RCS boron concentration.

North Anna Units 1 and 2

B 3.1.1-1

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

SDM

B 3.1.1
BASES
APPLICABLE
SAFETY ANALYSES

The minimum required SDM is assumed as an initial condition
in safety analyses. The safety analysis (Ref. 2) establishes
an SDM that ensures specified acceptable fuel design limits
are not exceeded for normal operation and AO0s, with the
assumption of the highest worth rod stuck out on scram.
The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are maintained. This
is done by ensuring that:
a. The reactor can be made subcritical from all operating
conditions, transients, and Design Basis Events;
b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR),
fuel centerline temperature limits for AOOs, and
5 225 cal/gm energy deposition to unirradiated fuel and
< 200 cal/gm energy deposition to irradiated fuel for the
rod ejection accident); and
c. The reactor will be maintained sufficiently subcritical
to preclude inadvertent criticality in the shutdown
condition.
The most limiting accident for the SDM requirements is based
on a main steam line break (MSLB), as described in the
accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As RCS
temperature decreases, the severity of an MSLB decreases
until the MODE 5 value is reached. The most limiting MSLB,
with respect to potential fuel damage before a reactor trip
occurs, is a guillotine break of a main steam line inside
containment initiated at the end of core life. The positive
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus
terminating RCS heat removal and cooldown. Following the
MSLB, a post trip return to power may occur; however, no fuel
(continued)

North Anna Units 1 and 2

B 3.1.1-2

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

SDM

B 3.1.1

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

damage occurs as a result of the post trip return to power,
and THERMAL POWER does not violate the Safety Limit (SL)
requirement of SL 2.1.1.
In addition to the limiting MSLB transient, the SDM
requirement must also protect against:
a. An uncontrolled rod withdrawal from subcritical or low
power condition;
b. Startup of an inactive reactor coolant pump (RCP); and
c. Rod ejection.
Each of these events is discussed below.
Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled rod withdrawal transient is
terminated by either a high source range trip or a high power
range neutron flux trip, an intermediate range neutron flux
trip, a high pressurizer pressure or water level trip, or an
OTAT. In all cases, power level, RCS pressure, linear heat
rate, and the DNBR do not exceed allowable limits.
The startup of an inactive loop event is defined as an
uncontrolled reduction in SHUTDOWN MARGIN resulting from the
startup of an RCP on an idle loop containing a reduced
coolant temperature or boron concentration. Adherence to
LCO 3.4.18, "RCS Isolated Loop Startup," ensures that the
preconditions necessary for significant reactivity insertion
during the startup of an inactive loop (i.e., reduced
coolant temperature or boron concentration on an idle and
unisolated loop) cannot be achieved under credible
circumstances. Recirculation of reactor coolant in an
isolated loop through a loop stop valve bypass line prior to
loop unisolation when performed in accordance with
LCO 3.4.18 does not constitute an uncontrolled boron
dilution event. The accident analysis demonstrates that
sufficient time exists for corrective operator action in
response to a postulated reactivity insertion resulting from
the recirculation activity.
(continued)

North Anna Units 1 and 2

B 3.1.1-3

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

SDM
B 3.1.1

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

The ejection of a control rod rapidly adds reactivity to the
reactor core, causing both the core power level and heat flux
to increase with corresponding increases in reactor coolant
temperatures and pressure. The ejection of a rod also
produces a time dependent redistribution of core power.
SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even
though it is not directly observed from the control room, SDM
is considered an initial condition process variable because
it is periodically monitored to ensure that the unit is
operating within the bounds of accident analysis
assumptions.

LCO

SDM is a core design condition that can be ensured during
operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.
The MSLB (Ref. 2) accident is the most limiting analysis
that establishes the SDM value of the LCO. For MSLB
accidents, if the LCO is violated, there is a potential to
exceed the DNBR limit and to exceed 10 CFR 100, "Reactor
Site Criteria," limits (Ref. 3).

APPLICABILITY

In MODE 2 with keff < 1.0 and in MODES 3, 4, and 5, the SDM
requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses
discussed above. In MODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1, "Boron Concentration."
In MODES 1 and 2 with keff > 1.0, SDM is ensured by complying
with LCO 3.1.5, "Shutdown Bank Insertion Limits," and
LCO 3.1.6, "Control Bank Insertion Limits."

ACTIONS

A.1
If the SDM requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that boration
will be continued until the SDM requirements are met.
In the determination of the required combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
(continued)
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A.1 (continued)
possible, the boron concentration should be a highly
concentrated solution, such as that normally found in the
boric acid storage tank, or the Refueling Water Storage
Tank. The operator should borate with the best source
available for the unit conditions.
In determining the boration flow rate, the time in core life
must be considered. For instance, the most difficult time in
core life to increase the RCS boron concentration is at the
beginning of cycle when the boron concentration may approach
or exceed 2000 ppm. Assuming that a value of 1% Ak/k must be
recovered and a boration flow rate of 10 gpm, it is possible
to increase the boron concentration of the RCS by 100 ppm in
approximately 59 minutes. If a boron worth of 10 pcm/ppm is
assumed, this combination of parameters will increase the
SDM by 1% Ak/k. These boration parameters of 10 gpm and
12,950 ppm represent typical values and are provided for the
purpose of offering a specific example.

SURVEILLANCE
REQUIREMENTS

SR

3.1.1.1

In MODES 1 and 2 with keff > 1.0, SDM is verified by
observing that the requirements of LCO 3.1.5 and LCO 3.1.6
are met. In the event that a rod is known to be untrippable,
however, SDM verification must account for the worth of the
untrippable rod as well as another rod of maximum worth.
In MODE 2 with keff < 1.0 and MODES 3, 4, and 5, the SDM is
verified by performing a reactivity balance calculation,
considering the listed reactivity effects:
a. RCS boron concentration;
b. Control and shutdown bank position;
c. RCS average temperature;
d. Fuel burnup based on gross thermal energy generation;
e. Xenon concentration;
f.

Samarium concentration; and

g. Isothermal temperature coefficient (ITC).
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SR

3.1.1.1 (continued)

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.
The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low
probability of an accident occurring without the required
SDM. This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES

1. UFSAR, Section 3.1.22.
2. UFSAR, Chapter 15.
3. 10 CFR 100.
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REACTIVITY CONTROL SYSTEMS
Core Reactivity

BASES
BACKGROUND

According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity
shall be controllable, such that subcriticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal operation and
anticipated operational occurrences. Therefore, reactivity
balance is used as a measure of the predicted versus measured
core reactivity during power operation. The periodic
confirmation of core reactivity is necessary to ensure that
Design Basis Accident (DBA) and transient safety analyses
remain valid. A large reactivity difference could be the
result of unanticipated changes in fuel, control rod worth,
or operation at conditions not consistent with those assumed
in the predictions of core reactivity, and could potentially
result in a loss of SDM or violation of acceptable fuel
design limits. Comparing predicted versus measured core
reactivity validates the nuclear methods used in the safety
analysis and supports the SDM demonstrations (LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)") in ensuring the reactor can be
brought safely to cold, subcritical conditions.
When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity. Excess reactivity can be inferred from the boron
letdown curve (or critical boron curve), which provides an
indication of the soluble boron concentration in the Reactor
Coolant System (RCS) versus cycle burnup. Periodic
measurement of the RCS boron concentration for comparison
with the predicted value with other variables fixed (such as
rod height, temperature, pressure, and power), provides a
convenient method of ensuring that core reactivity is within
design expectations and that the calculational models used
to generate the safety analysis are adequate.
(continued)
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(continued)

In order to achieve the required fuel cycle energy output,
the uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady
state operation throughout the cycle. When the reactor is
critical at RTP and moderator temperature, the excess
positive reactivity is compensated by burnable absorbers (if
any), control rods, whatever neutron poisons (mainly xenon
and samarium) are present in the fuel, and the RCS boron
concentration.
When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER. The
boron letdown curve is based on steady state operation at
RTP. Therefore, deviations from the predicted boron letdown
curve may indicate deficiencies in the design analysis,
deficiencies in the calculational models, or abnormal core
conditions, and must be evaluated.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for core reactivity are that the
reactivity balance limit ensures unit operation is
maintained within the assumptions of the safety analyses.
Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular,
SDM and reactivity transients, such as control rod
withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating
unit data, and analytical benchmarks. Monitoring reactivity
balance additionally ensures that the nuclear methods
provide an accurate representation of the core reactivity.
Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining reactivity
behavior and the RCS boron concentration requirements for
reactivity control during fuel depletion.
The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
models used to predict core reactivity. If the measured and
(continued)
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(continued)

predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then the
assumptions used in the reload cycle design analysis or the
calculational models used to predict soluble boron
requirements may not be accurate. If reasonable agreement
between measured and predicted core reactivity exists at
BOC, then the prediction may be normalized to the measured
boron concentration. Thereafter, any significant deviations
in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
indication that the calculational model is not adequate for
core burnups beyond BOC, or that an unexpected change in core
conditions has occurred.
The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
rods in their normal positions for power operation. The
normalization is performed at BOC conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.
Core reactivity satisfies Criterion 2 of 10 CFR
50.36(c) (2) (ii).

N.-,

LCO

Long term core reactivity behavior is a result of the core
physics design and cannot be easily controlled once the core
design is fixed. During operation, therefore, the LCO can
only be ensured through measurement and tracking, and
appropriate actions taken as necessary. Large differences
between actual and predicted core reactivity may indicate
that the assumptions of the DBA and transient analyses are no
longer valid, or that the uncertainties in the Nuclear
Design Methodology are larger than expected. A limit on the
reactivity balance of ± 1% Ak/k has been established based
on engineering judgment. A 1% deviation in reactivity from
that predicted is larger than expected for normal operation
and should therefore be evaluated.
When measured core reactivity is within 1% Ak/k of the
predicted value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
(continued)
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measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious
violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

APPLICABILITY

The limits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when
the reactor is critical or producing THERMAL POWER. As the
fuel depletes, core conditions are changing, and
confirmation of the reactivity balance ensures the core is
operating as designed. This Specification does not apply in
MODES 3, 4, and 5 because the reactor is shut down and the
reactivity balance is not changing.
In MODE 6, fuel loading results in a continually changing
core reactivity. Boron concentration requirements
(LCO 3.9.1, "Boron Concentration") ensure that fuel
movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g., fuel movement, control rod replacement,
control rod shuffling).

ACTIONS

A.1 and A.2
Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis must be performed. Core conditions are evaluated to
determine their consistency with input to design
calculations. Measured core and process parameters are
evaluated to determine that they are within the bounds of the
safety analysis, and safety analysis calculational models
are reviewed to verify that they are adequate for
representation of the core conditions. The required
Completion Time of 7 days is based on the low probability of
a DBA occurring during this period, and allows sufficient
time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.
Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
(continued)
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A.1 and A.2 (continued)
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected. If
an unexpected physical change in the condition of the core
has occurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions. If any of
these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized and power operation
may continue. If operational restriction or additional SRs
are necessary to ensure the reactor core is acceptable for
continued operation, then they must be defined.
The required Completion Time of 7 days is adequate for
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.
B.1
If the core reactivity cannot be restored to within the
1% Ak/k limit, 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. If the SDM for
MODE 3 is not met, then the boration required by SR 3.1.1.1
would occur. The allowed Completion Time is reasonable,
based on operating experience, for reaching MODE 3 from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1.2.1

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made, considering that other core conditions
are fixed or stable, including control rod position,
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration. The
Surveillance is performed prior to entering MODE 1 as an
initial check on core conditions and design calculations at
BOC. The SR is modified by a Note. The Note indicates that
any normalization of predicted core reactivity to the
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

REFERENCES

1. UFSAR,

Sections 3.1.22,

2. UFSAR,

Chapter 15.

measured value must take place within the first 60 effective
full power days (EFPD) after each fuel loading. This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel cycle
without establishing a benchmark for the design
calculations. The required subsequent Frequency of 31 EFPD,
following the initial 60 EFPD after entering MODE 1, is
acceptable, based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (QPTR,
AFD, etc.) for prompt indication of an anomaly.
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BASES
BACKGROUND

According to GDC 11 (Ref. 1), the reactor core and its
interaction with the Reactor Coolant System (RCS) must be
designed for inherently stable power operation, even in the
possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.
The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature). The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a coolant
temperature increase will cause a reactivity decrease, so
that the coolant temperature tends to return toward its
initial value. Reactivity increases that cause a coolant
temperature increase will thus be self limiting, and stable
power operation will result.
MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements. Both initial and reload cores
are designed so that the beginning of cycle (BOC) MTC is less
than or equal to zero when THERMAL POWER is at RTP. The
actual value of the MTC is dependent on core
characteristics, such as fuel loading and reactor coolant
soluble boron concentration. The core design may require
additional fixed distributed poisons to yield an MTC at BOC
within the range analyzed in the unit accident analysis. The
end of cycle (EOC) MTC is also limited by the requirements of
the accident analysis. Fuel cycles are evaluated to ensure
that the MTC does not exceed the EOC limit.
The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the UFSAR accident and transient analyses.
(continued)
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If the LCO limits are not met, the unit response during
transients may not be as predicted. For example, the core
could violate criteria that prohibit a return to
criticality, or the departure from nucleate boiling ratio
criteria of the approved correlation may be violated, which
could lead to a loss of the fuel cladding integrity.
The SRs for measurement of the MTC at the beginning and near
the end of the fuel cycle are adequate to confirm that the
MTC remains within its limits, since this coefficient
changes slowly, due principally to the reduction in RCS
boron concentration associated with fuel burnup.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified MTC are:
a. The MTC values must remain within the bounds of those used
in the accident analysis (Ref. 2); and
b. The MTC must be such that inherently stable power
operations result during normal operation and accidents,
such as overheating and overcooling events.
The UFSAR, Chapter 15 (Ref. 2), contains analyses of
accidents that result in both overheating and overcooling of
the reactor core. MTC is one of the controlling parameters
for core reactivity in these accidents. Both the most
positive value and most negative value of the MTC are
important to safety, and both values must be bounded. Values
used in the analyses consider worst case conditions to
ensure that the accident results are bounding (Ref. 3).
The consequences of accidents that cause core overheating
must be evaluated when the MTC is positive. Such accidents
include the rod withdrawal transient from either zero or
RTP, loss of main feedwater flow, and loss of forced reactor
coolant flow. The consequences of accidents that cause core
overcooling must be evaluated when the MTC is negative. Such
accidents include sudden feedwater flow increase and sudden
decrease in feedwater temperature.
In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions,
whether the reactor is at full or zero power, and whether it
(continued)
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is the BOC or EOC life. The most conservative combination
appropriate to the accident is then used for the analysis
(Ref. 2).
MTC values are bounded in reload safety evaluations assuming
steady state conditions at BOC and EOC. An EOC measurement is
conducted at conditions when the RCS boron concentration
reaches approximately 300 ppm. The measured value may be
extrapolated to project the EOC value, in order to confirm
reload design predictions.
MTC satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even
though it is not directly observed and controlled from the
control room, MTC is considered an initial condition process
variable because of its dependence on boron concentration.

LCO

LCO 3.1.3 requires the MTC to be within specified limits of
the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload core
safety evaluation, the MTC is analyzed to determine that its
values remain within the bounds of the original accident
analysis during operation.
Assumptions made in safety analyses require that the MTC be
less positive than a given upper bound and more positive than
a given lower bound. The MTC is most positive at BOC; this
upper bound must not be exceeded. This maximum upper limit
occurs at BOC, all rods out (ARO), hot zero power conditions.
At EOC the MTC takes on its most negative value, when the
lower bound becomes important. This LCO exists to ensure
that both the upper and lower bounds are not exceeded.
During operation, therefore, the conditions of the LCO can
only be ensured through measurement. The Surveillance checks
at BOC and EOC on MTC provide confirmation that the MTC is
behaving as anticipated so that the acceptance criteria are
met.
The LCO establishes a maximum positive value that cannot be
exceeded. The upper limit and the lower limit are
established in the COLR to allow specifying limits for each
particular cycle. This permits the unit to take advantage of
improved fuel management and changes in unit operating
schedule.
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Technical Specifications place both LCO and SR values on
MTC, based on the safety analysis assumptions described
above.
In MODE 1, the limits on MTC must be maintained to ensure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis. In MODE 2 with the reactor critical, the upper
limit must also be maintained to ensure that startup and
subcritical accidents (such as the uncontrolled control rod
assembly or group withdrawal) will not violate the
assumptions of the accident analysis. The lower MTC limit
must be maintained in MODES 2 and 3, in addition to MODE 1,
to ensure that cooldown accidents will not violate the
assumptions of the accident analysis. In MODES 4, 5, and 6,
this LCO is not applicable, since no Design Basis Accidents
using the MTC as an analysis assumption are initiated from
these MODES.

ACTIONS

A.1
If the upper MTC limit is violated, administrative
withdrawal limits for control banks must be established to
maintain the MTC within its limits. The MTC becomes more
negative with control bank insertion and decreased boron
concentration. A Completion Time of 24 hours provides enough
time for evaluating the MTC measurement and computing the
required bank withdrawal limits.
As cycle burnup is increased, the RCS boron concentration
will be reduced. The reduced boron concentration causes the
MTC to become more negative. Using physics calculations, the
time in cycle life at which the calculated MTC will meet the
LCO requirement can be determined. At this point in core life
Condition A no longer exists. The unit is no longer in the
Required Action, so the administrative withdrawal limits are
no longer in effect.
B.1
If the required administrative withdrawal limits at BOC are
not established within 24 hours, the unit must be brought to
MODE 2 with keff < 1.0 to prevent operation with an MTC that
is more positive than that assumed in safety analyses.
(continued)
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B.1 (continued)
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging unit systems.
C.1
Exceeding the lower MTC limit means that the safety analysis
assumptions for the EOC accidents that use a bounding
negative MTC value may be invalid. If the lower MTC limit is
exceeded, the unit must be brought to a MODE or condition in
which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 4
within 12 hours.
The allowed Completion Time is reasonable, based on
operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1.3.1

This SR requires measurement of the MTC at BOC prior to
entering MODE 1 in order to demonstrate compliance with the
most positive MTC LCO. Meeting the limit prior to entering
MODE 1 ensures that the limit will also be met at higher
power levels.
The BOC MTC value for ARO will be inferred from isothermal
temperature coefficient measurements obtained during the
physics tests after refueling. The ARO value can be directly
compared to the upper MTC limit of the LCO. If required,
measurement results and predicted design values can be used
to establish administrative withdrawal limits for control
banks.
SR

3.1.3.2

In similar fashion, the LCO demands that the MTC be less
negative than the specified value for EOC full power
conditions. This measurement may be performed at any THERMAL
POWER, but its results must be extrapolated to the
conditions of RTP and all banks withdrawn in order to make a
proper comparison with the LCO value. Because the RTP MTC
(continued)
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SR 3.1.3.2 (continued)
value will gradually become more negative
with further core
depletion and boron concentration reduction, a 300 ppm SR
value of MTC should necessarily be less negative than the
lower LCO limit. The 300 ppm SR value is sufficiently less
negative than the lower LCO limit value to ensure that the
LCO limit will be met when the 300 ppm Surveillance
criterion is met.
SR 3.1.3.2 is modified by three Notes that include the
following requirements:
a. The SR is not required to be performed until 7 Effective
Full Power Days (EFPDs) after reaching the equivalent of
an equilibrium RTP all rods out (ARO) boron concentration
of 300 ppm.
b. If the 300 ppm Surveillance limit is exceeded, it is
possible that the lower limit on MTC could be reached
before the planned EOC. Because the MTC changes slowly
with core depletion, the Frequency of 14 EFPDs is
sufficient to avoid exceeding the EOC limit.
c. The Surveillance limit for RTP boron concentration of
60 ppm is conservative. If the measured MTC at 60 ppm is
more positive than the 60 ppm Surveillance limit, the
lower limit will not be exceeded because of the gradual
manner in which MTC changes with core burnup.

REFERENCES

1. UFSAR, Section 3.1.7.
2. UFSAR, Chapter 15.
3. VEP-FRD-42, Rev. 1A, "Reload Nuclear Design Methodology,"
September 1986.
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Rod Group Alignment Limits

BASES
BACKGROUND

The OPERABILITY (i.e., trippability) of the shutdown and
control rods is an initial assumption in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.
The applicable criteria for these reactivity and power
distribution design requirements are GDC 10, "Reactor
Design," GDC 26, "Reactivity Control System Redundancy and
Capability" (Ref. 1), and 10 CFR 50.46, "Acceptance Criteria
for Emergency Core Cooling Systems for Light Water Nuclear
Power Plants" (Ref. 2).
Mechanical or electrical failures may cause a control or
shutdown rod to become inoperable or to become misaligned
from its group. Rod inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, rod alignment and
OPERABILITY are related to core operation in design power
peaking limits and the core design requirement of a minimum
SDM.
Limits on rod alignment have been established, and all rod
positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM limits are preserved.
Rod cluster control assemblies (RCCAs), or rods, are moved
by their control rod drive mechanisms (CRDMs). Each CRDM
moves its RCCA one step (approximately 5/8 inch) at a time,
but at varying rates (steps per minute) depending on the
signal output from the Rod Control System.
The RCCAs are divided among control banks and shutdown
banks. Each bank may be further subdivided into two groups to
provide for precise reactivity control. A group consists of
four RCCAs that are electrically paralleled to step
simultaneously. If a bank of RCCAs consists of two groups,
(continued)
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the groups are moved in a staggered fashion, but always
within one step of each other. There are four control banks
and two shutdown banks.
The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal
sequence: When control bank A reaches a predetermined height
in the core, control bank B begins to move out with control
bank A. Control bank A stops at the position of maximum
withdrawal, and control bank B continues to move out. When
control bank B reaches a predetermined height, control
bank C begins to move out with control bank B. This sequence
continues until control banks A, B, and C are at the fully
withdrawn position, and control bank D is approximately
halfway withdrawn. The insertion sequence is the opposite of
the withdrawal sequence. The control rods are arranged in a
radially symmetric pattern, so that control bank motion does
not introduce radial asymmetries in the core power
distributions.
The axial position of shutdown rods and control rods is
indicated by two separate and independent systems, which are
the Bank Demand Position Indication System (commonly called
group step counters) and the Rod Position Indication (RPI)
System.
The Bank Demand Position Indication System counts the pulses
from the rod control system that moves the rods. There is one
step counter for each group of rods. Individual rods in a
group all receive the same signal to move and should,
therefore, all be at the same position indicated by the group
step counter for that group. The Bank Demand Position
Indication System is considered highly precise (± 1 step or
± 5/8 inch). If a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.
The RPI System provides a highly accurate indication of
actual rod position, but at a lower precision than the step
counters. This system is based on inductive analog signals
from a series of coils spaced along a hollow tube. The RPI
system is capable of monitoring rod position within at least
± 12 steps.
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Rod misalignment accidents are analyzed in the safety
analysis (Ref. 3). The acceptance criteria for addressing
rod inoperability or misalignment are that:
a. There be no violations of:
1. specified acceptable fuel design limits, or
2. Reactor Coolant System (RCS) pressure boundary
integrity; and
b. The core remains subcritical after accident transients.
Two types of misalignment are distinguished. During movement
of a rod group, one rod may stop moving, while the other rods
in the group continue. This condition may cause excessive
power peaking. The second type of misalignment occurs if one
rod fails to insert upon a reactor trip and remains stuck
fully withdrawn. This condition requires an evaluation to
determine that sufficient reactivity worth is held in the
rods to meet the SDM requirement, with the maximum worth rod
stuck fully withdrawn.
Two types of analysis are performed in regard to static rod
misalignment (Ref. 4). With control and shutdown banks at
their insertion limits, one type of analysis considers the
case when any one rod is completely inserted into the core.
The second type of analysis considers the case of a
completely withdrawn single rod from a bank inserted to its
insertion limit. Satisfying limits on departure from
nucleate boiling ratio in both of these cases bounds the
situation when a rod is misaligned from its group by
12 steps.
Another type of misalignment occurs if one RCCA fails to
insert upon a reactor trip and remains stuck fully
withdrawn. This condition is assumed in the evaluation to
determine that the required SDM is met with the maximum worth
RCCA also fully withdrawn (Ref. 5).
The Required Actions in this LCO ensure that either
deviations from the alignment limits will be corrected or
that THERMAL POWER will be adjusted so that excessive local
linear heat rates (LHRs) will not occur, and that the
requirements on SDM and ejected rod worth are preserved.
(continued)
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(continued)

Continued operation of the reactor with a misaligned rod is
allowed if power is reduced or if the heat flux hot channel
factor (Fg(Z)) and the nuclear enthalpy rise hot channel
factor (FAH) are verified to be within their limits in the
COLR and the safety analysis is verified to remain valid.
When a rod is misaligned, the assumptions that are used to
determine the rod insertion limits, AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits
may not preserve the design peaking factors, and FQ(Z) and
FAH must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
complete discussions of the relation of FQ(Z) and FAH to the
operating limits.
Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM, which are
initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO

The limits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on rod OPERABILITY ensure that upon reactor
trip, the assumed reactivity will be available and will be
inserted. The rod OPERABILITY requirements (i.e.,
trippability) are separate from the alignment requirements
which ensure that the RCCAs and banks maintain the correct
power distribution and rod alignment. The rod OPERABILITY
requirement is satisfied provided the rod will fully insert
in the required rod drop time assumed in the safety analysis.
Rod control malfunctions that result in the inability to
move a rod (e.g., rod lift coil failures), but that do not
impact trippability, do not result in rod inoperability.
The requirement to maintain the rod alignment to within plus
or minus 12 steps is conservative. The minimum misalignment
assumed in safety analysis is 24 steps (15 inches), and in
some cases a total misalignment from fully withdrawn to
fully inserted is assumed.
Failure to meet the requirements of this LCO may produce
unacceptable power peaking factors and LHRs, or unacceptable
SDMs, all of which may constitute initial conditions
inconsistent with the safety analysis.
(continued)
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LCO
(continued)

The LCO has been modified by a Note. The Note permits a wider
tolerance on indicated rod position for a maximum of one hour
in every 24 hours to allow stabilization of known thermal
drift in the individual rod position indicator channels.
This thermal soak time is available both for a continuous one
hour period or several discrete intervals as long as the
total time does not exceed 1 hour in any 24 hour period and
the indicated rod position does not exceed 24 steps from the
group step counter demand position. This allowance applies
to the indicated position of the rod, not its actual
position. If the actual position is known to be greater than
12 steps from the group step counter demand position, the
Conditions and Required Actions of the specification must be
followed.

APPLICABILITY

The requirements on RCCA OPERABILITY and alignment are
applicable in MODES I and 2 because these are the only MODES
in which neutron (or fission) power is generated, and the
OPERABILITY (i.e., trippability) and alignment of rods have
the potential to affect the safety of the unit. In MODES 3,
4, 5, and 6, the alignment limits do not apply because the
rods are normally bottomed and the reactor is shut down and
not producing fission power. In the shutdown MODES, the
OPERABILITY of the shutdown and control rods has the
potential to affect the required SDM, but this effect can be
compensated for by an increase in the boron concentration of
the RCS. See LCO 3.1.1, "SHUTDOWN MARGIN (SDM)," for SDM in
MODES 3, 4, and 5 and LCO 3.9.1, "Boron Concentration," for
boron concentration requirements during refueling.

ACTIONS

A.1.1 and A.1.2
When one or more rods are inoperable (i.e., untrippable),
there is a possibility that the required SDM may be adversely
affected. Under these conditions, it is important to
determine the SDM, and if it is less than the required value,
initiate boration until the required SDM is recovered. The
Completion Time of 1 hour is adequate for determining SDM
and, if necessary, for initiating emergency boration and
restoring SDM.
In this situation, SDM verification must include the worth
of the untrippable rod, as well as a rod of maximum worth.
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(continued)

A.2
If the inoperable rod(s) cannot be restored to OPERABLE
status, the unit must be brought to a MODE or condition in
which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours.
The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging unit
systems.
B.1.1 and B.1.2
With a misaligned rod, SDM must be verified to be within
limit or boration must be initiated to restore SDM to within
limit.
In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example, realigning
control bank C to a rod that is misaligned 15 steps from the
top of the core would require a significant power reduction,
since control bank D must be moved in significantly to meet
the overlap requirements.
Power operation may continue with one RCCA OPERABLE but
misaligned, provided that SDM is verified within 1 hour. The
Completion Time of 1 hour represents the time necessary for
determining the actual unit SDM and, if necessary, aligning
and starting the necessary systems and components to
initiate boration. Since the core conditions can change with
time, periodic verification of SDM is required. A Frequency
of 12 hours is sufficient to ensure this requirement
continues to be met.
B.2.1, B.2.2.1, B.2.2.2, and B.3
For continued operation with a misaligned rod, RTP must be
reduced or hot channel factors (FQ(Z) and FAH) must be
verified within limits, and the safety analyses must be
re-evaluated to confirm continued operation is permissible.
Reduction of power to 75% RTP ensures that local LHR
increases due to a misaligned RCCA will not cause the core
design criteria to be exceeded (Ref. 4). The Completion Time
(continued)
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ACTIONS

B.2.1, B.2.2.1, B.2.2.2, and B.3 (continued)
of 2 hours gives the operator sufficient time to accomplish
an orderly power reduction without challenging the Reactor
Protection System.
Alternatively, verifying that FQ(Z) and F H are within the
required limits ensures that current operation with a rod
misaligned does not result in power distributions that may
invalidate safety analysis assumptions. The Completion Time
of 72 hours allows sufficient time to obtain flux maps of the
core power distribution using the incore flux mapping system
and to calculate FQ(Z) and FAH.
Once current conditions have been verified acceptable, time
is available to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
Design Basis Event for the duration of operation under these
conditions. The accident analyses presented in UFSAR,
Chapter 15 (Ref. 3) that may be adversely affected will be
evaluated to ensure that the analysis results remain valid
for the duration of continued operation under these
conditions. A Completion Time of 5 days is sufficient time
to obtain the required input data and to perform the
analysis.
C.1
When Required Actions cannot be completed within their
Completion Time, the unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours, which obviates concerns about the
development of undesirable xenon or power distributions. The
allowed Completion Time of 6 hours is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging the
unit systems.
D.1.1 and D.1.2
More than one rod becoming misaligned from its group average
position is not expected, and has the potential to reduce
SDM. Therefore, SDM must be evaluated. One hour allows the
operator adequate time to determine SDM. Restoration of the
required SDM, if necessary, requires increasing the RCS
boron concentration to provide negative reactivity, as
(continued)
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D.1.1 and D.1.2 (continued)
described in the Bases or LCO 3.1.1. The required Completion
Time of 1 hour for initiating boration is reasonable, based
on the time required for potential xenon redistribution, the
low probability of an accident occurring, and the steps
required to complete the action. This allows the operator
sufficient time to align the required valves and start the
boric acid pumps. Boration will continue until the required
SDM is restored.
D.2
If more than one rod is found to be misaligned or becomes
misaligned because of bank movement, the unit conditions
fall outside of the accident analysis assumptions. Since
automatic bank sequencing would continue to cause
misalignment, the unit must be brought to a MODE or Condition
in which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours.
The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging unit
systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1.4.1

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod that is
beginning to deviate from its expected position. If an
individual rod position is not within the alignment limit of
the group step counter demand position, a determination must
be made whether the problem is the actual rod position or the
indicated rod position. If the actual rod position is not
within the alignment limit, follow the Conditions and
Required Actions in Specification 3.1.4. If the indicated,
not actual, rod position is not within the alignment limit,
follow the Conditions and Required Actions of
Specification 3.1.7, Rod Position Indication. The specified
Frequency takes into account other rod position information
that is continuously available to the operator in the
control room, so that during actual rod motion, deviations
can immediately be detected.
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REQUIREMENTS
(continued)

SR

3.1.4.2

Verifying each rod is OPERABLE would require that each rod be
tripped. However, in MODES 1 and 2, tripping each rod would
result in radial or axial power tilts, or oscillations.
Exercising each individual rod every 92 days provides
increased confidence that all rods continue to be OPERABLE
without exceeding the alignment limit, even if they are not
regularly tripped. Moving each rod by 10 steps will not
cause radial or axial power tilts, or oscillations, to
occur. The 92 day Frequency takes into consideration other
information available to the operator in the control room
and SR 3.1.4.1, which is performed more frequently and adds
to the determination of OPERABILITY of the rods. Between
required performances of SR 3.1.4.2 (determination of rod
OPERABILITY by movement), if a rod(s) is discovered to be
immovable, but remains trippable, the rod(s) is considered
to be OPERABLE. At any time, if a rod(s) is immovable, a
determination of the trippability (OPERABILITY) of the
rod(s) must be made, and appropriate action taken.
SR

3.1.4.3

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times prior to reactor
criticality, after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time, and that no
degradation in these systems has occurred that would
adversely affect rod motion or drop time. This testing is
performed with all RCPs operating and the average moderator
temperature Ž 500OF to simulate a reactor trip under actual
conditions. The surveillance procedure for rod drop time
uses a limit on rod drop time reduced from the value in
SR 3.1.4.3 in order to ensure that the negative reactivity
insertion rate used in the accident analyses bounds a
reactor trip concurrent with a postulated seismic event.
This Surveillance is performed during a unit outage, due to
the unit conditions needed to perform the SR and the
potential for an unplanned unit transient if the
Surveillance were performed with the reactor at power.
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1. UFSAR, Sections 3.1.6 and 3.1.22.
2. 10 CFR 50.46.
3. UFSAR, Chapter 15.
4. UFSAR, Section 15.2.3.
5. UFSAR, Section 4.3.1.5.
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REACTIVITY CONTROL SYSTEMS
Shutdown Bank Insertion Limits

BASES
BACKGROUND

The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available ejected rod worth, SDM and initial
reactivity insertion rate.
The applicable criteria for these reactivity and power
distribution design requirements are GDC 10, "Reactor
Design," GDC 26, "Reactivity Control System Redundancy and
Protection," GDC 28, "Reactivity Limits" (Ref. 1), and
10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors"
(Ref. 2). Limits on control rod insertion have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.
The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. Each bank is further
subdivided into two groups to provide for precise reactivity
control. A group consists of four RCCAs that are
electrically paralleled to step simultaneously. A bank of
RCCAs consists of two groups that are moved in a staggered
fashion, but always within one step of each other. There are
four control banks and two shutdown banks. See LCO 3.1.4,
"Rod Group Alignment Limits," for control and shutdown rod
OPERABILITY and alignment requirements, and LCO 3.1.7, "Rod
Position Indication," for position indication requirements.
The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are normally
automatically controlled by the Rod Control System, but they
can also be manually controlled. They are capable of adding
negative reactivity very quickly (compared to borating). The
control banks must be maintained above designed insertion
limits and are typically near the fully withdrawn position
during normal full power operations.
(continued)
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(continued)

Hence, they are not capable of adding a large amount of
positive reactivity. Boration or dilution of the Reactor
Coolant System (RCS) compensates for the reactivity changes
associated with large changes in RCS temperature. The design
calculations are performed with the assumption that the
shutdown banks are withdrawn first. The shutdown banks can
be fully withdrawn without the core going critical. This
provides available negative reactivity in the event of
boration errors. The shutdown banks are controlled manually
by the control room operator. During normal unit operation,
the shutdown banks are either fully withdrawn or fully
inserted. The shutdown banks must be completely withdrawn
from the core, prior to withdrawing any control banks during
an approach to criticality. The shutdown banks are then left
in this position until the reactor is shut down. They add
negative reactivity to shut down the reactor upon receipt of
a reactor trip signal.

APPLICABLE
SAFETY ANALYSES

On a reactor trip, all RCCAs (shutdown banks and control
banks), except the most reactive RCCA, are assumed to insert
into the core. The shutdown banks shall be at or above their
insertion limits and available to insert the maximum amount
of negative reactivity on a reactor trip signal. The control
banks may be partially inserted in the core, as allowed by
LCO 3.1.6, "Control Bank Insertion Limits." The shutdown
bank and control bank insertion limits are established to
ensure that a sufficient amount of negative reactivity is
available to shut down the reactor and maintain the required
SDM (see LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") following a
reactor trip from full power. The combination of control
banks and shutdown banks (less the most reactive RCCA, which
is assumed to be fully withdrawn) is sufficient to take the
reactor from full power conditions at rated temperature to
zero power, and to maintain the required SDM at rated no load
temperature (Ref. 3). The shutdown bank insertion limit also
limits the reactivity worth of an ejected shutdown rod.
The acceptance criteria for addressing shutdown rod bank
insertion limits and inoperability or misalignment is that:
a. There be no violations of:
1. specified acceptable fuel design limits, or
2. RCS pressure boundary integrity; and
b. The core remains subcritical after accident transients.
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(continued)

As such, the shutdown bank insertion limits affect safety
analysis involving core reactivity and SDM (Ref. 3).

LCO

The shutdown banks must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.

The shutdown bank insertion limits preserve an initial
condition assumed in the safety analyses and, as such,
satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

The shutdown bank insertion limits are defined in the COLR.
APPLICABILITY

The shutdown banks must be within their insertion limits,
with the reactor in MODES I and 2. This ensures that a
sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM
following a reactor trip. The shutdown banks do not have to
be within their insertion limits in MODE 3, unless an
approach to criticality is being made. In MODE 3, 4, or 5,
the shutdown banks are fully inserted in the core and
contribute to the SDM. Refer to LCO 3.1.1 for SDM
requirements in MODES 3, 4, and 5. LCO 3.9.1, "Boron
Concentration," ensures adequate SDM in MODE 6.
The Applicability requirements have been modified by a Note
indicating the LCO requirement is suspended during
SR 3.1.4.2. This SR verifies the freedom of the rods to move,
and requires the shutdown bank to move below the LCO limits,
which would normally violate the LCO. Should the SR testing
be suspended due to equipment malfunction with a rod bank
below the insertion limit, the applicable Condition should
be entered.

ACTIONS

A.1.1, A.1.2 and A.2
When one or more shutdown banks is not within insertion
limits, except as allowed by Condition B, 2 hours is allowed
to restore the shutdown banks to within the insertion
limits. This is necessary because the available SDM may be
significantly reduced, with one or more of the shutdown
banks not within their insertion limits. Also, verification
(continued)
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A.1.1, A.1.2 and A.2 (continued)
of SDM or initiation of boration within I hour is required,
since the SDM in MODES 1 and 2 is ensured by adhering to the
control and shutdown bank insertion limits (see LCO 3.1.1).
If shutdown banks are not within their insertion limits,
then SDM will be verified by performing a reactivity balance
calculation, considering the effects listed in the BASES for
SR 3.1.1.1.
The allowed Completion Time of 2 hours provides an
acceptable time for evaluating and repairing minor problems
without allowing the unit to remain in an unacceptable
condition for an extended period of time.
B.1 and B.2
If a shutdown bank is inserted below the insertion limits,
power operation may continue for up to 72 hours provided
that the bank is not inserted more than 18 steps below the
insertion limits, the control and shutdown banks are within
the operability and rod group alignment requirements
provided in LCO 3.1.4, and the control banks are within the
insertion limits provided in LCO 3.1.6. The requirement to
be in compliance with LCO 3.1.4 and LCO 3.1.6 ensures that
the rods are trippable, and power distribution is acceptable
during the time allowed to restore the inserted rod. If any
of these Conditions are not met, Condition A must be applied.
The Completion Time of 72 hours is based on operating
experience and provides an acceptable time for evaluating
and repairing problems with the rod control system.
C.'
If the Required Action and associated Completion Time of
Conditions A or B are not met, the unit must be brought to a
MODE where the LCO is not applicable. The allowed Completion
Time of 6 hours is reasonable, based on operating
experience, for reaching the required MODE from full power
conditions in an orderly manner and without challenging unit
systems.
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SR

3.1.5.1

Verification that the shutdown banks are within their
insertion limits prior to an approach to criticality ensures
that when the reactor is critical, or being taken critical,
the shutdown banks will be available to shut down the
reactor, and the required SDM will be maintained following a
reactor trip. This SR and Frequency ensure that the shutdown
banks are withdrawn before the control banks are withdrawn
during a unit startup.
Since the shutdown banks are positioned manually by the
control room operator, a verification of shutdown bank
position at a Frequency of 12 hours, after the reactor is
taken critical, is adequate to ensure that they are within
their insertion limits. Also, the 12 hour Frequency takes
into account other information available in the control room
for the purpose of monitoring the status of shutdown rods.

REFERENCES

1. UFSAR, Sections 3.1.6, 3.1.22, and 3.1.24.
2. 10 CFR 50.46.
3. UFSAR, Chapter 15.
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REACTIVITY CONTROL SYSTEMS
Control Bank Insertion Limits

BASES
BACKGROUND

The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available SDM, and initial reactivity
insertion rate.
The applicable criteria for these reactivity and power
distribution design requirements are GDC 10, "Reactor
Design," GDC 26, "Reactivity Control System Redundancy and
Protection," GDC 28, "Reactivity Limits" (Ref. 1), and
10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors"
(Ref. 2). Limits on control rod insertion have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.
The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. Each bank is further
subdivided into two groups to provide for precise reactivity
control. A group consists of four RCCAs that are
electrically paralleled to step simultaneously. A bank of
RCCAs consists of two groups that are moved in a staggered
fashion, but always within one step of each other. There are
four control banks and two shutdown banks. See LCO 3.1.4,
"Rod Group Alignment Limits," for control and shutdown rod
OPERABILITY and alignment requirements, and LCO 3.1.7, "Rod
Position Indication," for position indication requirements.
The control bank insertion limits are specified in the COLR.
An example is provided for information only in
Figure B 3.1.6-1. The control banks are required to be at or
above the insertion limit lines.
Figure B 3.1.6-1 also indicates how the control banks are
sequenced and moved in an overlap pattern. Overlap is the
distance travelled together by two control banks. Sequencing
is the order in which the banks are moved. For example, if
the fully withdrawn position is 231 steps, as in
(continued)
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(continued)

Figure B 3.1.6-1, control bank D will begin to move with
bank C on a withdrawal when control bank C is at 128 steps.
The fully withdrawn position, as well as proper overlap and
sequence, are defined in the COLR.
The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are normally
controlled automatically by the Rod Control System, but can
also be manually controlled. They are capable of adding
reactivity very quickly (compared to borating or diluting).
The power density at any point in the core must be limited,
so that the fuel design criteria are maintained. Together,
LCO 3.1.4, LCO 3.1.5, "Shutdown Bank Insertion Limits,"
LCO 3.1.6, LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and
LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)," provide
limits on control component operation and on monitored
process variables, which ensure that the core operates
within the fuel design criteria.
The shutdown and control bank insertion and alignment
limits, AFD, and QPTR are process variables that together
characterize and control the three dimensional power
distribution of the reactor core. Additionally, the control
bank insertion limits control the reactivity that could be
added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure the
required SDM is maintained.
Operation within the subject LCO limits will limit fuel
cladding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant to within acceptable limits in the event of a loss of
coolant accident (LOCA), loss of flow, ejected rod, or other
accident requiring termination by a Reactor Trip System
(RTS) trip function.

APPLICABLE
SAFETY ANALYSES

The shutdown and control bank insertion limits, AFD, and
QPTR LCOs are required to maintain power distributions that
limit fuel cladding failures to within acceptable limits in
the event of a LOCA, loss of flow, ejected rod, or other
accident requiring termination by an RTS trip function.
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The acceptance criteria for addressing control bank
insertion limits and inoperability or misalignment are that:
a. There be no violations of:
1. specified acceptable fuel design limits, or
2. Reactor Coolant System pressure boundary integrity;
and
b. The core remains subcritical after accident transients.
As such, the shutdown and control bank insertion limits
affect safety analysis involving core reactivity and power
distributions (Ref. 3).
The SDM requirement is ensured by limiting the control bank
insertion limits so that allowable inserted worth of the
RCCAs is such that sufficient reactivity is available in the
rods to shut down the reactor to hot zero power with a
reactivity margin that assumes the maximum worth RCCA
remains fully withdrawn upon trip (Ref. 3).
Operation at the insertion limits or AFD limits may approach
the maximum allowable linear heat generation rate or peaking
factor with the allowed QPTR present. Operation at the
insertion limit may also indicate the maximum ejected RCCA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected RCCA worths.
The control bank insertion limits ensure that safety
analyses assumptions for SDM, ejected rod worth, and power
distribution peaking factors are preserved (Ref. 3).
The insertion limits satisfy Criterion 2 of 10 CFR
50.36(c) (2) (ii).

LCO

The limits on control banks sequence, overlap, and physical
insertion, as defined in the COLR, must be maintained
because they serve the function of preserving power
distribution, ensuring that the SDM is maintained, ensuring
that ejected rod worth is maintained, and ensuring adequate
negative reactivity insertion is available on trip. The
overlap between control banks provides more uniform rates of
(continued)
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B 3.1.6
BASES
LCO
(continued)

reactivity insertion and withdrawal and is imposed to
maintain acceptable power peaking during control bank
motion.

APPLICABILITY

The control bank sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1 and 2
with keff Ž 1.0. These limits must be maintained, since they
preserve the assumed power distribution, ejected rod worth,
SDM, and reactivity rate insertion assumptions.
Applicability in MODE 2 with keff < 1.0, and MODES 3, 4,
and 5 is not required, since neither the power distribution
nor ejected rod worth assumptions would be exceeded in these
MODES.
The applicability requirements have been modified by a Note
indicating the LCO requirements are suspended during the
performance of SR 3.1.4.2. This SR verifies the freedom of
the rods to move, and requires the control bank to move below
the LCO limits, which would violate the LCO. Should the SR
testing be suspended due to equipment malfunction with a rod
bank below the insertion limits, the applicable Condition
should be entered.

ACTIONS

A.1.1, A.1.2, A.2, B.1.1, B.1.2, and B.2
If the control banks are found to be out of sequence or in
the wrong overlap configuration, they must be restored to
meet the limits.
Operation beyond the LCO limits is allowed for a short time
period in order to take conservative action because the
simultaneous occurrence of either a LOCA, loss of flow
accident, ejected rod accident, or other accident during
this short time period, together with an inadequate power
distribution or reactivity capability, has an acceptably low
probability.
Also, verification of SDM or initiation of boration to
regain SDM is required within 1 hour, since the SDM in
MODES 1 and 2 normally ensured by adhering to the control
and shutdown bank insertion limits (see LCO 3.1.1, "SHUTDOWN
MARGIN (SDM)") has been upset. If control banks are not
within their limits, then SDM will be verified by performing
a reactivity balance calculation, considering the effects
listed in the BASES for SR 3.1.1.1.
(continued)
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BASES
ACTIONS

A.1.1. A.1.2, A.2, B.1.1, B.1.2, and B.2 (continued)
When the control banks are outside the acceptable insertion
limits, except as allowed by Condition C, they must be
restored to within those limits. This restoration can occur
in two ways:
a. Reducing power to be consistent with rod position; or
b. Moving rods to be consistent with power.
The allowed Completion Time of 2 hours for restoring the
banks to within the insertion, sequence, and overlaps limits
provides an acceptable time for evaluating and repairing
minor problems without allowing the unit to remain in an
unacceptable condition for an extended period of time.
C.1 and C.2
If Control Banks A, B, or C are inserted below the insertion
limits, power operation may continue for up to 72 hours
provided that the bank is not inserted more than 18 steps
below the insertion limits, the control banks are within the
operability and rod group alignment requirements provided in
LCO 3.1.4, and the shutdown banks are within the insertion
limits provided in LCO 3.1.5. The requirement to be in
compliance with LCO 3.1.4 and LCO 3.1.5 ensures that the
rods are trippable, and power distribution is acceptable
during the time allowed to restore the inserted rod. If any
of these Conditions are not met, Condition B must be applied.
The Completion Time of 72 hours is based on operating
experience and provides an acceptable time for evaluating
and repairing problems with the rod control system.
D.1
If Required Actions A.1 and A.2, B.1 and B.2, or C.1 and C.2
cannot be completed within the associated Completion Times,
the unit must be brought to MODE 2 with keff < 1.0, where the
LCO is not applicable. The allowed Completion Time of
6 hours is reasonable, based on operating experience, for
reaching the required MODE from full power conditions in an
orderly manner and without challenging unit systems.
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BASES
SURVEILLANCE
REQUIREMENTS

SR

3.1.6.1

This Surveillance is required to ensure that the reactor
does not achieve criticality with the control banks below
their insertion limits.
The estimated critical position (ECP) depends upon a number
of factors, one of which is xenon concentration. If the ECP
was calculated long before criticality, xenon concentration
could change to make the ECP substantially in error.
Verifying the predicted critical rod bank position within
4 hours prior to criticality avoids a large error from
changes in xenon concentration, but allows the operator some
flexibility to schedule the verification with other startup
activities.
SR

3.1.6.2

Verification of the control bank insertion limits at a
Frequency of 12 hours is sufficient to detect control banks
that may be approaching the insertion limits since,
normally, very little rod motion occurs in 12 hours.
SR

3.1.6.3

When control banks are maintained within their insertion
limits as checked by SR 3.1.6.2 above, it is unlikely that
their sequence and overlap will not be in accordance with
requirements provided in the COLR. A Frequency of 12 hours
is consistent with the insertion limit check above in
SR 3.1.6.2.
REFERENCES

1. UFSAR, Sections 3.1.6, 3.1.22, and 3.1.24.
2. 10 CFR 50.46.
3. UFSAR,
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Rod Position Indication
B 3.1.7

B 3.1
B 3.1.7

REACTIVITY CONTROL SYSTEM
Rod Position Indication

BASES
BACKGROUND

According to GDC 13 (Ref. 1), instrumentation to monitor
variables and systems over their operating ranges during
normal operation, anticipated operational occurrences, and
accident conditions must be OPERABLE. LCO 3.1.7 is required
to ensure OPERABILITY of the rod position indicators to
determine rod positions and thereby ensure compliance with
the rod alignment and insertion limits.
The OPERABILITY, including position indication, of the
shutdown and control rods is an initial assumption in all
safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod position
indication is required to assess OPERABILITY and
misalignment.
Mechanical or electrical failures may cause a rod to become
inoperable or to become misaligned from its group. Rod
inoperability or misalignment may cause increased power
peaking, due to the asymmetric reactivity distribution and a
reduction in the total available rod worth for reactor
shutdown. Therefore, rod alignment and OPERABILITY are
related to core operation in design power peaking limits and
the core design requirement of a minimum SDM.
Limits on rod alignment and OPERABILITY have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.
Rod cluster control assemblies (RCCAs), or rods, are moved
out of the core (up or withdrawn) or into the core (down or
inserted) by their control rod drive mechanisms. The RCCAs
are divided among control banks and shutdown banks. Each
bank is further subdivided into two groups to provide for
precise reactivity control.
(continued)
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BACKGROUND
(continued)

The axial position of shutdown rods and control rods are
determined by two separate and independent systems: the Bank
Demand Position Indication System (commonly called group
step counters) and the Rod Position Indication (RPI) System.
The Bank Demand Position Indication System counts the pulses
from the Rod Control System that move the rods. There is one
step counter for each group of rods. Individual rods in a
group all receive the same signal to move and should,
therefore, all be at the same position indicated by the group
step counter for that group. The Bank Demand Position
Indication System is considered highly precise (± 1 step or
± 5/8 inch). If a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.
The RPI System provides a highly accurate indication of
actual rod position, but at a lower precision than the step
counters. This system is based on inductive analog signals
from a series of coils spaced along a hollow tube. The RPI
System is capable of monitoring rod position within at least
± 12 steps.

APPLICABLE
SAFETY ANALYSES

Control and shutdown rod position accuracy is essential
during power operation. Power peaking, ejected rod worth, or
SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their limits undetected. Therefore, the acceptance
criteria for rod position indication is that rod positions
must be known with sufficient accuracy in order to verify the
core is operating within the group sequence, overlap, design
peaking limits, ejected rod worth, and with minimum SDM
(LCO 3.1.5, "Shutdown Bank Insertion Limits," and LCO 3.1.6,
"Control Bank Insertion Limits"). The rod positions must
also be known in order to verify the alignment limits are
preserved (LCO 3.1.4, "Rod Group Alignment Limits"). Control
rod positions are continuously monitored to provide
operators with information that ensures the unit is
operating within the bounds of the accident analysis
assumptions.
The control rod position indicator channels satisfy
Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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BASES
LCO

LCO 3.1.7 specifies that the RPI System and the Bank Demand
Position Indication System be OPERABLE for each rod. For the
rod position indicators to be OPERABLE requires meeting the
SR of the LCO and the following:
a. The RPI System indicates within 12 or 24 steps of the
group step counter demand position as required by
LCO 3.1.4, "Rod Group Alignment Limits";
b. For the RPI System there are no failed coils; and
c. The Bank Demand Indication System has been calibrated
either in the fully inserted position or to the RPI
System.
The 12 step agreement limit between the Bank Demand Position
Indication System and the RPI System indicates that the Bank
Demand Position Indication System is adequately calibrated,
and can be used for indication of the measurement of rod bank
position.
A deviation of less than the allowable limit, given in
LCO 3.1.4, in position indication for a single rod, ensures
high confidence that the position uncertainty of the
corresponding rod group is within the assumed values used in
the analysis (that specified rod group insertion limits).
These requirements ensure that rod position indication
during power operation and PHYSICS TESTS is accurate, and
that design assumptions are not challenged.
OPERABILITY of the position indicator channels ensures that
inoperable, misaligned, or mispositioned rods can be
detected. Therefore, power peaking, ejected rod worth, and
SDM can be controlled within acceptable limits.

APPLICABILITY

The requirements on the RPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCO 3.1.4,
LCO 3.1.5, and LCO 3.1.6), because these are the only MODES
in which power is generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the unit. In the shutdown MODES, the OPERABILITY of the
shutdown and control banks has the potential to affect the
required SDM, but this effect can be compensated for by an
increase in the boron concentration of the Reactor Coolant
System.
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ACTIONS

The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each inoperable rod
position indicator and each demand position indicator. This
is acceptable because the Required Actions for each
Condition provide appropriate compensatory actions for each
inoperable position indicator.
A.1
When one RPI channel per group fails, the position of the rod
may still be determined indirectly by use of the movable
incore detectors. The Required Action may also be satisfied
by ensuring at least once per 8 hours that F0 (Z) satisfies
LCO 3.2.1, FNH satisfies LCO 3.2.2, and SHUTDOWN MARGIN is
within the limits provided in the COLR, provided the
nonindicating rods have not been moved. Based on experience,
normal power operation does not require excessive movement
of banks. If a bank has been significantly moved, the
Required Action of C.1 or C.2 below is required. Therefore,
verification of RCCA position within the Completion Time of
8 hours is adequate for allowing continued full power
operation, since the probability of simultaneously having a
rod significantly out of position and an event sensitive to
that rod position is small.
A.2
Reduction of THERMAL POWER to • 50% RTP puts the core into a
condition where rod position is not significantly affecting
core peaking factors (Ref. 2).
The allowed Completion Time of 8 hours is reasonable, based
on operating experience, for reducing power to • 50% RTP
from full power conditions without challenging unit systems
and allowing for rod position determination by Required
Action A.1 above.
B.1. B.2, B.3, and B.4
When more than one RPI per group fail, additional actions are
necessary to ensure that acceptable power distribution
limits are maintained, minimum SDM is maintained, and the
potential effects of rod misalignment on associated accident
analyses are limited. Placing the Rod Control System in
manual assures unplanned rod motion will not occur. Together
with the indirect position determination available via
movable incore detectors will minimize the potential for rod
(continued)
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BASES
ACTIONS

B.1,

B.2, B.3, and B.4 (continued)

misalignment. The immediate Completion Time for placing the
Rod Control System in manual reflects the urgency with which
unplanned rod motion must be prevented while in this
Condition.
Monitoring and recording reactor coolant Tav" help assure
that significant changes in power distribution and SDM are
avoided. The once per hour Completion Time is acceptable
because only minor fluctuations in RCS temperature are
expected at steady state plant operating conditions.
The position of the rods may be determined indirectly by use
of the movable incore detectors. The Required Action may
also be satisfied by ensuring at least once per 8 hours that
F (Z) satisfies LCO 3.2.1, FNH satisfies LCO 3.2.2, and
S UTDOWN MARGIN is within the limits provided in the COLR,
provided the nonindicating rods have not been moved.
Verification of control rod position once per 8 hours is
adequate for allowing continued full power operation for a
limited, 24 hour period, since the probability of
simultaneously having a rod significantly out of position
and an event sensitive to that rod position is small. The
24 hour Completion Time provides sufficient time to
troubleshoot and restore the RPI system to operation while
avoiding the plant challenges associated with a shutdown
without full rod position indication.
Based on operating experience, normal power operation does
not require excessive rod movement. If one or more rods has
been significantly moved, the Required Action of C.1 or C.2
below is required.
C.1 and C.2
These Required Actions clarify that when one or more rods
with inoperable position indicators have been moved in
excess of 24 steps in one direction, since the position was
last determined, the Required Actions of A.1 and A.2, or
B.1, as applicable, are still appropriate but must be
initiated promptly under Required Action C.1 to begin
verifying that these rods are still properly positioned,
relative to their group positions.
(continued)
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C.1 and C.2 (continued)
If, within 4 hours, the rod positions have not been
determined, THERMAL POWER must be reduced to • 50% RTP
within 8 hours to avoid undesirable power distributions that
could result from continued operation at > 50% RTP, if one
or more rods are misaligned by more than 24 steps. The
allowed Completion Time of 4 hours provides an acceptable
period of time to verify the rod positions.
D.1.1 and D.1.2
With one demand position indicator per bank inoperable, the
rod positions can be determined by the RPI System. Since
normal power operation does not require excessive movement
of rods, verification by administrative means that the rod
position indicators are OPERABLE and the most withdrawn rod
and the least withdrawn rod are • 12 steps apart within the
allowed Completion Time of once every 8 hours is adequate.
D.2
Reduction of THERMAL POWER to • 50% RTP puts the core into a
condition where rod position is not significantly affecting
core peaking factor limits (Ref. 2). The allowed Completion
Time of 8 hours provides an acceptable period of time to
verify the rod positions per Required Actions D.1.1
and D.1.2 or reduce power to • 50% RTP.
E.1
If the Required Actions cannot be completed within the
associated Completion Time, 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. The allowed Completion Time is reasonable, based on
operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1.7.1

Performing a CHANNEL CALIBRATION on each RPI channel ensures
that the RPI electronics are operating properly. This
CHANNEL CALIBRATION involves injecting a test signal into
the RPI electronics and verifying or adjusting the
(continued)
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SR 3.1.7.1 (continued)
calibration from that point forward.
The CHANNEL CALIBRATION
also verifies all alarms and indications, such as the Rod
Bottom lights. The CHANNEL CALIBRATION does not include the
coil stack, as it cannot be adjusted. The indicated RPI
position is adjusted as needed to compensate for thermal
drift. The 18 month Frequency has been shown by operating
experience to be adequate.

REFERENCES

1. UFSAR, Section 3.1.9.
2. UFSAR, Chapter 15.
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B 3.1
B 3.1.8

REACTIVITY CONTROL SYSTEMS
Primary Grade Water Flow Path Isolation Valves

BASES
BACKGROUND

During MODES 3, 4, and 5 operations, the isolation valves
for primary grade water flow paths that are connected to the
Reactor Coolant System (RCS) must be closed to prevent
unplanned boron dilution of the reactor coolant. The
isolation valves must be locked, sealed, or otherwise
secured in the closed position.
The Chemical and Volume Control System is capable of
supplying borated and unborated water to the RCS through
various flow paths. Since a positive reactivity addition
made by an uncontrolled reduction of the boron concentration
is inappropriate during MODES 3, 4 and 5, isolation of all
primary grade water flow paths prevents an unplanned boron
dilution.

APPLICABLE
SAFETY ANALYSES

The possibility of an inadvertent boron dilution event
(Ref. 1) occurring during MODES 3, 4, or 5 is precluded by
adherence to this LCO, which requires that the primary grade
water flow path be isolated. Closing the required valves
prevents the flow of significant volumes of primary grade
water to the RCS. The valves are used to isolate primary
grade water flow paths. These valves have the potential to
indirectly allow dilution of the RCS boron concentration. By
isolating primary grade water flow paths, a safety analysis
for an uncontrolled boron dilution accident is not required
for MODES 3, 4 or 5.
The RCS boron concentration satisfies Criterion 2 of 10 CFR
50.36(c) (2)(ii).

LCO

This LCO requires that primary grade water be isolated from
the RCS to prevent unplanned boron dilution during MODES 3,
4, and 5.
For Unit 1, primary grade water flow paths may be isolated
from the RCS by closing valve 1-CH-217 or 1-CH-220,
1-CH-241, FCV-1114B and FCV-1113B. For Unit 2, primary grade
water flow paths may be isolated from the RCS by closing
valve 2-CH140, or 2-CH-160, 2-CH-156, FCV-2114B, and
FCV-2113B.
(continued)
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LCO
(continued)

The LCO is modified by a Note which allows the primary grade
water flow path isolation valves to be opened under
administrative control for planned boron dilution or makeup
activities.

APPLICABILITY

This LCO is applicable in MODES 3, 4, and 5 to prevent an
inadvertent boron dilution event by ensuring closure of all
primary grade water flow path isolation valves.
In MODE 6, LCO 3.9.2, "Primary Grade Water Flow Path
Isolation Valves-MODE 6," requires all primary grade water
isolation valves to be closed to prevent an inadvertent
boron dilution.
In MODES 1 and 2, the boron dilution accident was analyzed
and was found to be capable of being mitigated.

ACTIONS

A.1, A.2, and A.3
Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the primary grade
water flow path isolation valves locked, sealed, or
otherwise secured closed, except as allowed under
administrative control by the LCO Note. Because of the
possibility of an inadvertent boron dilution, Required
Action A.1 prohibits other positive reactivity additions
while securing the isolation valves on the primary grade
water system. The Completion Time of "Immediately" for
suspending positive reactivity additions reflects the
importance of preventing known positive reactivity additions
so that any boron dilution event can be readily identified
and terminated.
The Required Action A.2 Completion Time of 15 minutes for
securing the isolation valves provides sufficient time to
close and secure the isolation valves on the primary grade
water flow paths while minimizing the probability of an
unintentional dilution during the Completion Time. Securing
the valves in the closed position ensures that the valves
cannot be inadvertently opened.
The performance of Surveillance 3.1.1.1 under Required
Action A.3 verifies that the SDM is within the limits
provided in the COLR. It is performed to verify that the
required SDM still exists and any inadvertent boron dilution
(continued)
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A.1, A.2, and A.3 (continued)
that may have occurred has been detected and corrected. The
Completion Time of 1 hour is reasonable, based on the time
required to request and analyze an RCS water sample to
determine the boron concentration and to compute the SDM.
3.1.8.1

SURVEILLANCE
REQUIREMENTS

SR

REFERENCES

1. UFSAR,

The primary grade water flow path isolation valves are to be
locked, sealed, or otherwise secured closed to isolate
possible dilution paths. The likelihood of a significant
reduction in the boron concentration during MODES 3, 4,
and 5 is remote due to the large mass of borated water in the
RCS and the fact that the specified primary grade water flow
paths are isolated, precluding a dilution. The SHUTDOWN
MARGIN is verified every 24 hours during MODES 3, 4, and 5
under SR 3.1.1.1. The Frequency is based on the time
required to verify that the isolation valves in the utilized
flow path are locked, sealed, or otherwise secured in the
closed position following a boron dilution or makeup
activity.
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B 3.1
B 3.1.9

REACTIVITY CONTROL SYSTEMS
PHYSICS TESTS Exceptions-MODE 2

BASES
BACKGROUND

The primary purpose of the MODE 2 PHYSICS TESTS exceptions
is to permit relaxations of existing LCOs to allow certain
PHYSICS TESTS to be performed.
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 unit. Requirements for
notification of the NRC, for the purpose of conducting tests
and experiments, are specified in 10 CFR 50.59 (Ref. 2).
The key objectives of a test program are to (Ref. 3):
a. Ensure that the facility has been adequately designed;
b. Validate the analytical models used in the design and
analysis;
c.

Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment in the facility has
been accomplished in accordance with the design; and
e. Verify that the operating and emergency procedures are
adequate.
To accomplish these objectives, testing is performed prior
to initial criticality, during startup, during low power
operations, during power ascension, at high power, and after
each refueling. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions and that the
core can be operated as designed (Ref. 4).
(continued)
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(continued)

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
the testing required to ensure that the design intent is met.
PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation.
The PHYSICS TESTS required for reload fuel cycles (Ref.
are listed below:

5)

a. Critical Boron Concentration-All Banks Withdrawn;
b. Differential Boron Worth;
c. Bank Worth;
d. Isothermal Temperature Coefficient (ITC); and
e.

Neutron Flux Symmetry.

The first four tests are performed in MODE 2, and the last
test is performed in MODE 1. These and other supplementary
tests may be required to calibrate the nuclear
instrumentation or to diagnose operational problems. These
tests may cause the operating controls and process variables
to deviate from their LCO requirements during their
performance.
a. The Critical Boron Concentration-Control Rods Withdrawn
Test measures the critical boron concentration at hot
zero power (HZP). With all rods out, the lead control bank
is at or near its fully withdrawn position. HZP is where
the core is critical (keff = 1.0), and the Reactor Coolant
System (RCS) is at design temperature and pressure for
zero power. Performance of this test should not violate
any of the referenced LCOs.
b. The Differential Boron Worth Test determines if the
measured differential boron worth is consistent with the
predicted value. With the core at HZP, the change in
equilibrium boron concentration is determined at
different rod bank positions. As the rod bank or banks are
moved, the reactivity change is measured using a
reactivity computer. The measured reactivity change is
divided by the difference in measured critical boron
(continued)
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BASES
concentrations to determine the differential boron worth.
The insertion of the rod bank could result in violation of
LCO 3.1.4, "Rod Group Alignment Limits," LOC 3.1.5,
"Shutdown Bank Insertion Limits," or LCO 3.1.6, "Control
Bank Insertion Limits."

BACKGROUND
(continued)

c.

The Bank Worth Test is used to measure the reactivity
worth of selected banks. This test is performed at HZP and
has three alternative methods of performance. The first
method, the Boron Exchange Method, varies the reactor
coolant boron concentration and moves the selected bank
in response to the changing boron concentration. The
reactivity changes are measured with a reactivity
computer. This sequence is repeated for the remaining
banks. The second method, the Rod Swap Method, measures
the worth of a predetermined reference bank using the
Boron Exchange Method above. The reference bank is then
nearly fully inserted into the core. The selected bank is
then inserted into the core as the reference bank is
withdrawn. The HZP critical conditions are then
determined with the selected bank fully inserted into the
core. The worth of the selected bank is inferred, based on
the position of the reference bank with respect to the
selected bank. This sequence is repeated as necessary for
the remaining banks. The third method, the Boron Endpoint
Method, moves the selected bank over its entire length of
travel and then varies the reactor coolant boron
concentration to achieve HZP criticality again. The
difference in boron concentration is the worth of the
selected bank. This sequence is repeated for the
remaining banks. Performance of this test could violate
LCO 3.1.4, LCO 3.1.5, or LCO 3.1.6.

d. The ITC Test measures the ITC of the reactor. This test is
performed at HZP and has two methods of performance. The
first method, the Slope Method, varies RCS temperature in
a slow and continuous manner. The reactivity change is
measured with a reactivity computer as a function of the
temperature change. The ITC is the slope of the
reactivity versus the temperature plot. The test is
repeated by reversing the direction of the temperature
change, and the final ITC is the average of two or more
calculated ITCs. The second method, the Endpoint Method,
changes the RCS temperature and measures the reactivity
at the beginning and end of the temperature change. The
ITC is the total reactivity change divided by the total
(continued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.9

BASES
BACKGROUND
(continued)

temperature change. The test is repeated by reversing the
direction of the temperature change, and the final ITC is
the average of the two or more calculated ITCs.
Performance of this test could violate LCO 3.4.2, "RCS
Minimum Temperature for Criticality."
e. The Flux Symmetry Test measures the degree of azimuthal
symmetry of the neutron flux at as low a power level as
practical. The Flux Distribution Method uses the incore
flux detectors to measure the azimuthal flux distribution
at selected locations with the core at • 30% RTP.

APPLICABLE
SAFETY ANALYSES

The fuel is protected by LCOs that preserve the initial
conditions of the core assumed during the safety analyses.
The methods for development of the LCOs that are excepted by
this LCO are described in Reference 6. The above mentioned
PHYSICS TESTS, and other tests that may be required to
calibrate nuclear instrumentation or to diagnose operational
problems, may require the operating control or process
variables to deviate from their LCO limitations.
The UFSAR defines requirements for initial testing of the
facility, including PHYSICS TESTS. Tables 14.1-1, 14.1-2,
and 14.1-3 summarize the zero, low power, and power tests.
Requirements for reload fuel cycle PHYSICS TESTS are defined
in ANSI/ANS-19.6.1-1997 (Ref. 4). Although these PHYSICS
TESTS are generally accomplished within the limits for all
LCOs, conditions may occur when one or more LCOs must be
suspended to make completion of PHYSICS TESTS possible or
practical. This is acceptable as long as the fuel design
criteria are not violated. When one or more of the
requirements specified in LCO 3.1.3, "Moderator Temperature
Coefficient (MTC)," LCO 3.1.4, LCO 3.1.5, LCO 3.1.6, and
LCO 3.4.2 are suspended for PHYSICS TESTS, the fuel design
criteria are preserved as long as the power level is limited
to • 5% RTP, the reactor coolant temperature is kept
Ž 531°F, and SDM is within the limits provided in the COLR.
The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect
process variables. Among the process variables involved are
AFD and QPTR, which represent initial conditions of the unit
safety analyses. Also involved are the movable control
components (control and shutdown banks), which are required
to shut down the reactor. The limits for these variables are
(continued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.9

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

specified for each fuel cycle in the COLR. 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.
Reference 7 allows special test exceptions (STEs) to be
included as part of the LCO that they affect. It was decided,
however, to retain this STE as a separate LCO because it was
less cumbersome and provided additional clarity.

LCO

This LCO allows the reactor parameters of MTC and minimum
temperature for criticality to be outside their specified
limits. In addition, it allows selected control and shutdown
banks to be positioned outside of their specified alignment
and insertion limits. One Power Range Neutron Flux channel
may be bypassed, reducing the number of required channels
from "4" to "3" to provide input to the reactivity computer.
Operation beyond specified limits is permitted for the
purpose of performing PHYSICS TESTS and poses no threat to
fuel integrity, provided the SRs are met.
The requirements of LCO 3.1.' ;, LCO 3.1.4, LCO 3.1.5,
LCO 3.1.6, and LCO 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:
a. RCS lowest loop average temperature is Ž 531°F;
b. SDM is within the limits provided in the COLR; and
c. THERMAL POWER is • 5% RTP.

APPLICABILITY

This LCO is applicable when performing low power PHYSICS
TESTS. The Applicability stated as "during PHYSICS TESTS
initiated in MODE 2" to ensure that the 5% RTP maximum power
level is not exceeded. Should the THERMAL POWER exceed
5% RTP and, consequently, enter MODE 1, this Applicability
statement prevents exiting the Specification and its
Required Action.
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.9

BASES
ACTIONS

A.1 and A.2
If the SDM requirement is not met, boration must be initiated
promptly. A Completion Time of 15 minutes is adequate for an
operator to correctly align and start the required systems
and components. The operator should begin boration with the
best source available for the unit conditions. Boration will
be continued until SDM is within limit.
Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable LCOs to within specification.
B.1
When THERMAL POWER is > 5% RTP, the only acceptable action
is to open the reactor trip breakers (RTBs) to prevent
operation of the reactor beyond its design limits.
Immediately opening the RTBs will shut down the reactor and
prevent operation of the reactor outside of its design
limits.
C.'
When the RCS lowest Tav' is < 531 0 F, the appropriate action
is to restore Tavg to within its specified limit. The allowed
Completion Time of 15 minutes provides time for restoring
Tavg to within limits without allowing the unit to remain in
an unacceptable condition for an extended period of time.
Operation with the reactor critical and with temperature
below 5317F could violate the assumptions for accidents
analyzed in the safety analyses.

D.1
If the Required Actions and associated Completion Times
cannot be completed within the associated Completion Time,
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 an additional 15 minutes.
The Completion Time of 15 additional minutes is reasonable,
based on operating experience, for reaching MODE 3 in an
orderly manner and without challenging unit systems.
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.9
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.1.9.1

The power range and intermediate range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1,
"Reactor Trip System (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is performed on each power range and
intermediate range channel prior to initiation of the
PHYSICS TESTS. This will ensure that the RTS is properly
aligned to provide the required degree of core protection
during the performance of the PHYSICS TESTS. Performance of
the normally scheduled COT is sufficient to ensure the
equipment is OPERABLE. LCO 3.3.1 requires a COT on the power
range and intermediate range channels every 92 days. These
Frequencies have been determined to be sufficient for
verification that the equipment is working properly. Because
initiation of PHYSICS TESTS does not affect the ability of
the equipment to perform its function or the RTS trip
capability, and does not invalidate the previous
Surveillances, requiring the testing to be performed at a
fixed time prior to the initiation of PHYSICS TESTS has no
benefit.
SR

3.1.9.2

Verification that the RCS lowest loop Tavg is Ž 531F will
ensure that the unit is not operating in a condition that
could invalidate the safety analyses. Verification of the
RCS temperature at a Frequency of 30 minutes during the
performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.
SR 3.1.9.3
Verification that the THERMAL POWER is • 5% RTP will ensure
that the unit is not operating in a condition that could
invalidate the safety analyses. Verification of the THERMAL
POWER at a Frequency of 30 minutes during the performance of
PHYSICS TESTS will ensure that the initial conditions of the
safety analyses are not violated.
SR

3.1.9.4

The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:
a. RCS boron concentration;
b. Rod bank position;
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.9

BASES
SURVEILLANCE
REQUIREMENTS

SR
c.

3.1.9.4 (continued)
RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;
e.

Xenon concentration;

f.

Samarium concentration;

g.

Isothermal temperature coefficient (ITC),
point of adding heat (POAH);

when below the

h. Moderator Defect when above the POAH; and
i.

Doppler Defect when above the POAH.

Using the ITC accounts for Doppler reactivity in this
calculation when the reactor is subcritical or critical but
below the POAH, and the fuel temperature will be changing at
the same rate as the RCS.
The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM.
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SECTION 3.1 - REACTIVITY CONTROL SYSTEMS

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS
MARKUP AND JUSTIFICATION FOR DEVIATIONS
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SDM

\->

(-71•

e

20
3.1.1

3.1 REACTIVITY CONTROL SYSTEMS

TSTrF-'3 6

3 1 1 SHUTDOWN MARGIN (SDMY--.T6. /20qF)
4

LCO 3.1.1

SDM shall be

APPLICABILITY:

MODE 2 with k. < 1.0,
MODES 3. 4.,?and 5r.

C OL- -f

LC'
Z r Ir
j4i2-

ACTTAhJq

REQUIRED ACTION

CONDIIION

3 .1.2 •.z,

A. SDM not within limit.

Initiate boration to
restore SDM to within
limit.

A.1

SURVEILLANCE REQUIREMENTS UR__L______FEQUNC
SURVEIL
U1
ei

4,1. ,I2.'~

SR 3.1.1.1

WOG STS

Verify 5DM i

F.]

COMPLETION TIME

15 minutes

FREQUENCY
24 hours

3.1-1

TO7rf I36

Rev 1, 04/07/95

-7r-rs 3I.0

77S7f- /3'67

WOG STS

3.1-2

Rev 1, 04/07/95

Rc44'0

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.1, SHUTDOWN MARGIN
None

and 22
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Core Reactivity
3"I.1
3.1

REACTIVITY CONTROL SYSTEMS

.sT"I3F-13(

oe Reactivity

3.1..
LCO

•fISJ

3.1.0

APPLICABILITY:

The measured core reactivity shall be within ± 1%&k/k of
predicted values.

MODES 1 and 2.

ACTIONS
REQUIRED ACTION

CONDItION

A. Measured core
reactivity not within
limit.

A.1
-

Re-evaluate core
design and safety
analysis, and
determine that the
reactor core is
acceptable for
continued operation.

COMPLETION TIME

ho s

AND

A.2

Ale~s

B. Required Action and
associated Completion
Time not met.

WOG STS

B.1

Establish appropriate
operating
restrictions and SRs.

Be in MODE 3.

3.1-3

-S T-TF-t/

6 hours

Rev 1, 04/07/95

2

Core Reactivity
3. 1&
SURVEI LLANCE REQUIREMENTS
SURVEILLANCE REQUIREMENTS3UJKV•1LLRJ,

SR

3.1g1

q. /./.1, -2

i

L.L

FREQUENCY

TS7r-13t

NOTE ....................
.---------------....
The predicted reactivity values may be
adjusted (normalized) to correspond to the
measured core reactivity prior to exceeding
a fuel burnup of 60 effective full power
days (EFPD) after each fuel loading.
....... ......... ....
.....................
Verify measured core reactivity is within
± 1%% k/k of predicted values.

Once prior to
entering MODE 1
after each
refuel i ng
AND
NOTE ----Only required
after 60 EFPD

S......

......

...

31 EFPD
thereafter

WOG STS

3.1-4

Rev 1. 04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.2, CORE REACTIVITY
None
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MTC

3.1it)T5

3.1

STS

REACTIVITY CONTROL SYSTEMS
Moderator Temperature Coefficient (MTC)

3.1 a

ACoL-e

Tsrf-136

(D

3.1.1,4

LCO

3.j~1.q

APPLICABILITY:

e51: s ecifek/koi
shalllimits
imit the
1 ained within
MTC shall
Thebe mairn
The
the COLR.
1.4- 1]. z
i-ire
pc
-e
at zerc

3.1.%

MODE 1 and MODE 2 with k,, Z 1.0 for the upper MTC limit,
MODES 1, 2. and 3 for the lower MTC limit.

A •'T'T/•klC"

ALILUII3

REQUIRED ACTION

UNUINI±UN.

a,
*;On
A

3

COMPLETION TIME
COMPLETION TIME

A' MTC not within upper
limit.

A.1

Establish
administrative
withdrawal limits for
control banks to
maintain MTC within
limit.

24 hours

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

B.1

Be in MODE 2 with
k,, < 1.0.

6 hours

C. MTC not within lower
limit.

C.1

Be in MODE 4.

12 hours

WOG STS

8.1-5

Rev 1, 04/07/95

"0et•

ITS 3.1.3, MODERATOR TEMPERATURE COEFFICIENT (MTC)
INSERT
<0.6 x 104 Ak/k/°F when < 70% RTP, and • 0.0 Ak/k/°F when >_70% RTP.

North Anna Units I1 and 2

3.1-5
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Revision 0
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3.1MTC
&

-/

SURVEILLANCE REQUIREMENTS

"-rTrF-136
SR 3.1. .1

t.

Verify MTC is within upper limit.

Not required to
be performed
until
7 effective
full power days
(EFPD) after
reaching the
equivalent of
an equilibrium
RTP all rods
out (ARO) boron
concentration
of_300_ppm

f,.l.qAl

1

Once priorMODE
to 1
entering
after each
refueling

A-/IIMb

- ...--........ NOTES ..................
If the MTC is more negative than the
300 ppm Surveillance limit (not LCO
imit) slecified in the COLR,
shall be repeated once per
SR 3.1. '
14 EFPDI' ring the remainder of the
fuel cycle.•

-Tsr~
11.

-- -

<TSTf-t3'

-

.13

ned.not be repeated if the
SR_3.1
MTC measured at the equivalent of
equilibrium RTP-ARO boron
concentration of : 60 ppm is less
negative than the 60 ppm Surveillance
limit specified in the COLR.
....... ...............
....
..........

ý2ý

Verify MTC is within lower limit.

WOG STS

3.1-6

Rev 1. 04/07/95

MTC
3.1 .?

WOG STS

3.1-7/

Rev 1, 04/07/95

-S-Tr-134

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.3, MODERATOR TEMPERATURE COEFFICIENT (MTC)
1. The brackets have been removed and the proper plant specific information/value has been
provided.
2. North Anna does not utilize a Figure for the allowable MTC values.
3. The LCO is revised to clarify that there is only one maximum MTC limit, not two, and
that limit is provided in the COLR. This change is consistent with the Bases.
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Rod Group Alignment Limits
3.1.QT5T

3.1

REACTIVITY CONTROL SYSTEMS
3.R

3.1.3.(
CO

Group Alignment Limits

Al shutdown and control rods shallli be OPERABLE

LCO 3.1.
(j

,- A
J

APPLICABILITY:

9.1.3.1

7-LrI3lý

tA '

bdividL ual indicated rod positions within 12 steps a

eir3 rsrx-iO

group step counter demand position

MODES 1 and 2.

A. o.oMre rod(s)
4"/c9••

7.1C.2t.

WOG STS

3.1-8

Rev 1. 04/07/95

ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
INSERT
-----------------------N-NOTE
-----------------------------When THERMAL POWER is •50% RTP, the indicated position of each rod as determined
by its individual rod position indicator may be within 24 steps from its group step counter
demand position for up to 1 hour per 24 hours. This NOTE is not applicable for control rods
known to be greater than 12 steps from the rod group step counter demand position.

North Anna Units 1
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Rod Group Alignment Limits
3.1 : TST F-134

C-Ts

ACTIONS
CONDITION
B. (continued)

Netw

COMPLETION TIME

B@g.2 Initiate boration to
restore SDM to within
limit.

1 hour

B.2.0"'Reduce THERMAL POWER
to 5 75% RTP.

2 hours

B~a

Perform SR 3.2.2.1.

72 hours

Re-evaluate safety
analyses and confirm
results remain valid
for duration of
operation under these
conditions.

5 days

Be in MODE 3.

6 hours

(

3a.1.a
,CJ,,,
... •

33.

REQUIRED ACTION

I

.

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

C.1

(continued)

WOG STS

3.1-9

Rev 1. 04/07/95

kev,

Rod Group Alignment Limits
3.1.•&STF

*0 136

CTS

AtTTAM

I i-tntinio,1

REQUIRED ACTION

CONDITION

COMPLETION TIME

"7'STr--q

1 hour

D. More than one rod not
within alignment
limit.
G1z2

(0b,,,A,, 4te A%#
A4k cae

D.1.2

Initiate boration to
restore required SDM
to within limit.

1 hour

AND
D.2

Be in MODE 3.

6 hours

SURVEILLANCE REQUIREMENTS
SURVE1LLANCE

SR 3.1. 1

FREQUENCY

Verify individual rod positions within
alignment limit.

12 hours

7-rSOW

AND

ce within
4 hours and

every 4 ho
when
thereaft

the r
poion

viation
monitor is
inoperable

(continued)

WOG STS

3.1-10

Rev 1, 04/07/95

Ito

Rod Group Alignment Limits

3.1.•7.s--/3•

c-r•

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE
SR

3.1$.2

SR 3.1$.3

7

FREQUENCY

Verify rod freedom of movement
(trippability) by moving each rod not fully
inserted in the core ; 10 steps in either
direction.

92 days

Verify rod drop time of each rod, from the
ljywithdrawn position, is
T1f

Prior to
reactor

iseconds from the beginning of decay
gripper coil voltage to
of*aionary
dashpot entry, with:

criticality
after each
removal of the
reactor head

a.

T.,
0 ; 500'F; and

b.

All reactor coolant pumps operating.

'-A

WOG STS

3.1-11

Rev 1. 04/07/95

0

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
1. The LCO has been modified by a Note to incorporate a North Anna specific allowance.
The Note addresses the inaccuracy of the rod position indication system at less than 50%
RTP and allows the accuracy of the individual rod position indications to decrease from
12 steps to 24 steps for up to 1 hour in every 24 hours. This allowance applies to the
indicated position of the rod, not its actual position. If the actual position is known to be
greater than 12 steps from the group step counter demand position, the Conditions and
Required Actions of the specification must be followed.
2. The brackets have been removed and the proper plant specific information/value has been
provided.
3. The ITS Actions have been modified to incorporate a North Anna specific allowance to
reduce power or verify the reactor peaking factors when a single rod is not within the
alignment limits. This is appropriate because verification that the peaking factors are
within limits assures that the reactor power distribution is acceptable and a reduction in
power is not necessary. If the peaking factors cannot be verified, a reduction in power is
appropriate.
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Shutdown Bank Insertion Limits -TSIV
3.'1.1p
3.1

C 7"

REACTIVITY CONTROL SYSTEMS

3.1.4'Shutdown Bank Insertion Limits

LC-0

LCO

3.1.0

APPLICABILITY:

Iek7

Each shutdown bank shall be within insertion limits
specified in the COLR.

A•.

n•

MODT-l
aryoehuootwn
1O N

13C

_____r

inseFtrd.

This LCO is not applicable while performing SR 3.

. .

ACTIONS
CONDITION
¢f•I-'•A.

One or more shutdown
banks not within

REQUIRED ACTION

A.1.1

COMPLETION TIME

Ver.

1 hour

Initiate boration to
restore SDM to within
limit.

1 hour

Restore shutdown
banks to within
limits.

2 hours

Be in MODE 3.

6 hours

-rs7F*-?

OR
A.1.2

1mi

Ad40--C

AND
A.2

(D)

jri$ ell
/0

0)
~

4

•quired Action and
ssociated Completion
Ti me not met.

WOG STS

3.1-12

Rev 1, 04/07/95

ITS 3.1.5, SHUTDOWN BANK INSERTION LIMITS
INSERT

I
B. One shutdown bank inserted
< 18 steps below the insertion
limit and immovable.

I
B.1

Verify SDM to be
within the limits
provided in the
COLR.

Every 12 hours

AND

AND
Each control and shutdown
bank within limits of LCO
3.1.4.

B.2 Restore the
shutdown bank to
within insertion limit.

72 hours

AND
Each control bank within the
insertion limits of LCO 3.1.6.

North Anna Units I1 and 2

3.1-12
Page 3.1Insert
Insert to
to Page
12

Revision 0
Revision 0

Shutdown Bank Insertion Limits

"13'
SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE

q.1.3, 5,k

SR 3.1.0.1

WOG STS

Verify each shutdown bank is within the
limits specified in the COLR.

3.1-13

12 hours

Rev 1. 04/07/95

T-eIrF

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.5, SHUTDOWN BANK INSERTION LIMITS
1. The Actions have been modified to incorporate a North Anna specific allowance. The
CTS allows a shutdown bank to be inserted below the insertion limits and power
operation to continue for up to 72 hours provided that the bank is not inserted more than
18 steps below the insertion limit, the control and shutdown banks are within the limits
provided in LCO 3.1.4, and the control banks are within the insertion limits provided in
LCO 3.1.6. The shutdown banks are normally fully withdrawn prior to reactor criticality
and remain fully withdrawn until after reactor shutdown. The shutdown banks are
exercised every 92 days under SR 3.1.4.2 by moving the banks into the core more than 10
steps and ITS 3.1.5 Applicability includes a Note excluding the shutdown bank insertion
limits during this testing. However, should the shutdown bank become immovable due to
problems with the control rod drive system during the performance of the Surveillance,
time is needed to diagnose and repair the problem. Therefore, the CTS allows 72 hours to
restore the shutdown bank to within its limit. The requirement to be in compliance with
LCO 3.1.4 and LCO 3.1.6 ensures that the required shutdown margin is available, the
rods are trippable, and power distribution is acceptable during the time allowed to restore
the inserted bank. Editorial changes are made to the other Actions to accommodate this
change.
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Control Bank Insertion Limits,-rslr
3. 1 .0-•

3.1

REACTIVITY CONTROL SYSTEMS
TSTFI'(

3.1oControl Bank Insertion Limits
-713.6

LCO

3.1.0

APPLICABILITY:

Control banks shall be within the insertion, sequence, and TsTr-fi
overlap limits specified in the COLR.

MODE 1,
MODE 2 with k,, 2 1.0.
------------------..% .....
--.-.---. NOTE --------This LCO is not applicable while performing SR 3.1.).2.
............................................................

-#Trin

,0
0

(continued)

WOG STS

3.1-14

Rev 1. 04/07/95

6ew,0

ITS 3.1.6, CONTROL BANK INSERTION LIMITS

INSERT
C. Control bank A, B, or C
inserted < 18 steps below
the insertion limit and
immovable.

C.1 Verify SDM to be
within the limits
provided in the
COLR.

AND

AND

Each control and shutdown
bank within limits of LCO
3.1.4.

C.2 Restore the control
bank to within
insertion limit.

Every 12 hours

72 hours

AND
Each shutdown bank within
the insertion limits of LCO
3.1.5.

and 22
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Control Bank Insertion Limits
3.1.

SURVEILLANCE REQUIREMENTS

FREQUENCY

SURVEILLANCE

SR

3.1.

1q. l.(.t.I.c

V

Verify estimated critical control bank
position is within the limits specified in
the COLR.

Within 4 hours
prior to
achieving
criticality
(continued)

WOG STS

3.1-15

Rev 1, 04/07/95

0

Control Bank Insertion Limits
3. 1 .0 ,ý 1-5k"
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE
SR 3.1.(.2

Verify each control bank insertion is
within the limits specified in the COLR.

FREQUENCY
12 hours

Tr-b4

AND
0 e within
hours and
every 4 hour

T5F-.
Tr

en
thereafter
the rod
insertio limit
monitor is

inope ble

SR 3.1.4?.3

WOG STS

Verify sequence and overlap limits
specified in the COLR are met for control
banks not fully withdrawn from the core.

3.1-16

12 hours

7117
13'
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.6, CONTROL BANK INSERTION LIMITS
1. The Actions have been modified to incorporate a North Anna specific allowance. The
CTS allows any control bank, except control bank D, to be inserted below the insertion
limits and power operation to continue for up to 72 hours provided that the bank is not
inserted more than 18 steps beyond the insertion limits provided in the COLR, the control
and shutdown banks are within the limits provided in LCO 3.1.4, and the shutdown banks
are within the insertion limits provided in LCO 3.1.5. The control banks are normally
fully withdrawn during power operation. The control banks are exercised every 92 days
under SR 3.1.4.2 by moving the banks into the core more than 10 steps and Specification
3.1.6 Applicability includes a Note excluding the control bank insertion limits during this
testing. However, should the control bank become immovable due to problems with the
control rod drive system during the performance of the Surveillance, time is needed to
diagnose and repair the problem. Therefore, the CTS allows 72 hours to restore the
control bank to within its limit. The requirement to be in compliance with LCO 3.1.4 and
LCO 3.1.5 ensures that the required shutdown margin is available, the rods are trippable,
and power distribution is acceptable during the time allowed to restore the inserted bank.
Editorial changes are made to the other Actions to accommodate this change. For
example, ITS Condition B is moved to Condition A so that the two control bank insertion
Conditions appear together and in order of increasing Completion Times.
2. SR 3.1.6.1 is clarified to state that the estimated critical control bank position must be
verified to be within the insertion limits, instead of just limits, specified in the COLR.
Many limits are specified in the COLR and the clarification is needed to avoid confusion.

North Anna Units I1 and 22
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Rod Position Indication
3. 1.0 'Cý(3TF
136
3.1

REACTIVITY CONTROL SYSTEMS

3.1.0 Rod Position Indication
373I

3- /*3.-

LCO 3.1$

The
ý
Rod Position Indication (CORPI) System and
the Demand-Position Indication System shal1 be OPERABLE.

APPLICABILITY:

MODES 1 and 2.

I T- 5

ACTIONS
. .....................
...........
NOTE. .
.......-..-............
Separate Condition entry is allowed for each inoperle rod position indicator
0W
Dand each demand position indicator
......................................
............................
CONDI ION

A. One fRPI per group
inope'Pble for one or
more groups.

A.1

REQUIRED ACTION

JCOMPLETION TIME

Verify the position.-.,
of the rods with
inoperable position
indicators by using
movable incore
detectors.

Once per
8 hours

Reduce THERMAL POWER
to ! 50% RTP.

8 hours

OR

Ack*

A.2

a_.2

Ac-,

I

23f

One or more rods with
inoperable position
indicators have been
moved in excess of
24 steps in one
direction since the
last determination of
the rod's position.

0. 1

7-S77- 23q

Verify the position,
of the rods with
inoperable position
indicators by using
movable incore
detectors.

"T-"rF-Z3I

OR
(continued)

WOG STS

3.1-17
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ITS 3.1.7, ROD POSITION INDICATION
INSERT
Condition
B. More than one RPI per
group inoperable

Required Action
B.1 Place the control rods
under manual control

Completion Time
Immediately

AND
B.2 Monitor and Record RCS
Tavg

Once per 1 hour

AND
B.3 Verify the position of the
rods with inoperable
position indicators
indirectly by using the
movable incore detectors

Once per 8 hours

AND
B.4 Restore inoperable
position indicators to
OPERABLE status such
that a maximum of one
RPI per group is
inoperable.

North Anna Units I and 22

3.1-17
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24 hours
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Rod Position Indication
3.1.0V TSTr
1
ACTIONS
CONDITION

7

Ig.

(continued)

4f

REQUIRED ACTION

COMPLETION TIME

Reduce THERMAL POWER
to 50Z RTP.

8 hours

Zjqy

4

i

One demand position
indicator per bank
inoperable for one or
more banks.

.1

A

T•TA

Verify by
administrative means
all MRPIs for the
affected banks are
OPERABLE.

Once per
8 hours

Verify the most
withdrawn rod and the
least withdrawn rod
of the affected banks
are-: 12 steps apart.

Once per
8 hours

Reduce THERMAL POWER
to - 50% RTP.

8 hours

AND
"I

.1.2

OR

.2

I

+
Required Action and
associated Completion
Time not met.

Be in MODE 3.

Z31r
1*________________

WOG STS

6 hours

3.1-18

_________
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Rod Position Indication
3.1 A

5V
& I LO

SURVEILLANCE REQUIREMENTS
SURVLILLAN E

SR 3.1.161

(Verify

FREQUENCY

ch.[D]RPI agreesw'in [12] steps

1

s]

,36 0

of t
group demand posit in for the [full
in'cated range] of ro
ravel.

CAL/re6

WOG STS

7')42

C

3.1-19

"-12s7"F

eacA iPi.

Rev 1. 04/07/95

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.7, ROD POSITION INDICATION
1. North Anna utilizes an analog rod position indication system. References to a digital rod
position indication system have been removed.
2. Not used.
3. The brackets have been removed and the proper plant specific information/value has been
provided.
4. The ISTS requirement to verify each RPI agrees within 12 steps of the group demand
position for the full indicated range of rod travel prior to criticality after each removal of
the reactor vessel head is replaced with the CTS requirement to perform a CHANNEL
CALIBRATION of each RPI. Because of the thermal drift characteristics of the North
Anna RPIs, performing a full range comparison of RPI and demand position before
criticality is not useful, as the RPI response will change with RPI temperature. The CTS
requires a CHANNEL CALIBRATION of each RPI, which involves calibrating the
power supplies and control room indicators to known input voltages. Actual RPI position
is adjusted to demand position as needed to adjust for thermal drift.

and 22
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SPECIFICATION 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION
VALVES
Primary Grade Water Flow Path Isolation Valves
3.1.8
3.1
3.1.8

3f(.3Z

REACTIVITY CONTROL SYSTEMS
Primary Grade Water Flow Path Isolation Valves

LCO 3.1.8

Each valve used to isolate primary grade water flow paths
shall be secured in the closed position.
------------------------ NOTE---------------------Primary grade water flow path isolation valves may be
opened under administrative control for planned boron
dilution or makeup activities.

APPLICABILITY:

MODES 3,4, and 5

ACTIONS
CONDITION

A. One or more valves not
secured in closed position.

/4j4>k

REQUIRED ACTION

A. 1 Suspend positive
reactivity additions.

COMPLETION TIME

Immediately

AND
A.2 Secure valve(s) in
closed position.

15 minutes

AND
A.3 Perform SR3.1.1.1.

ri.

and 22
Units I1 and
North Anna Units

to Section 3.1 Pages
Insert
Insert to Section 3.1 Pages

1 hour

Revision 0
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SPECIFICATION 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION
VALVES
SURVEILLANCE REQUIREMENTS
SURVEILLANCE

Sif

SR 3.1.8.1

Verify each valve in the affected flow path that isolates
primary grade water flow paths is locked, sealed, or
otherwise secured in the closed position.

North Anna Units
Units 1I and
and 22

to Section 3.1 Pages
Insert
Insert to Section 3.1 Pages

FREQUENCY

Within 15 minutes
following a boron
dilution or makeup
activity

Revision 0
Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES
1. A specification on primary grade water flow path isolation valves has been added to the
ITS. The specification supports the North Anna boron dilution accident analysis which
assumes that a boron dilution event is precluded in MODES 3, 4, 5, and 6 due to isolation
of the primary grade water flow paths. In MODE 6, primary grade water flow path
isolation valves are governed by ITS 3.9.2.

North Anna Units 11 and
and 22
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ACTIOP

(continued)

B. THERMAL POWER not
within limit

COMPLETION TIME

REQUIRED-AtTION

CONDITION

B.1

Red'e THERMAL POWER
o within limit.

1 hour

Suspend PHYSICS TESTS
exceptions.

1 hour

Restore Power Range
Neutron Flux-High

1 hour

O/R
.2

C. Power Range N.tron
Flux-High rip

C.1

trip setpoints to

1OX RTP

setpoints

PHYSICS TEST
above t
power Tevel.

9 10% above the
PHYSICS TEST power

OR

5 90% RTP, whichever

/7

is lower.

Power Range Neutron
Flux-High trip

setpoints

'•_jexceptiois

WOG STS

level, or to

ts

>

90% RTP.

OR
C.2

Suspend PH

3.1-21

YC

T
TESTS

hour

/
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Re,

/
SSR 3.1.9.1

~SURVILLANCE
Verify THERMAL POWER

FREQUENCY
sI:g 85% RTP.

2/
SR

3.1.9.2

1 hour

-

Verify Powe
ange Neutron Flux-High trip
setpoints re < 1OX above the PHYSICS TEST
power 1 el. and--- 90X RTP.

Within 8 hours

prior to
initiatioa f
PHYSICS

SR 3.1.9.

S 3.1.9.4

WOG STS

Perform SR 3.2.1.1 and SR 3.2.2.1.

12 hours

Verify SDM is [ 1-6]J Ak/k. Z

24 hours

3.1-22

STS

I
-7
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PHYSICS TESTS Exceptions-MODE 2

TS.7T'-tZ

3.1•

3.1

CT75

REAITIVITY CONTROL SYSTEMS
rm

3.1.&I PHYSICS TESTS Exceptions-MODE 2
LCO

•r

3.1. •

During the performance of PHYSICS TESTS, the requirements of
-'LCO 3.1-,

T

rF--

7TsrF-a'

"Moderator Temperature Coefficient (MTC)";

-Rod
Grup Alignment Limits":
"."Shutdown
Bank Insertion Limits":

=C3.1V' "Control Bank Insertioh Limits": and
LCO 3.4.2. "RCS Minimum Temperature for Criticality"
may be suspended- provided:
a.

"7

RCS lowest loop average temperature is

4-k, -A4
4k

b. SON i

N-cc

(0

co

~~

Al A.r,-

~

b-fOA.l
~
~IT9F .t-7~ i

TJ/531/'F;
7-STr/r4

ýq
AeCw
#1

ACTIONS
CONDITION

A. SDM not within limit.

REQUIRED ACTION

A.1

COMPLETION TIME

Initiate boration to
restore SDM to within
limit.

15 minutes

A.2

Suspend PHYSICS TESTS
exceptions.

1 hour

B.1

Open reactor trip

Immediately

AND

B. THERMAL POWER not
within limit.

breakers.
(continued)

WOG STS

3.1-23
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PHYSICS TESTS Exceptions-MODE 2
3.1. &'

"r&TF
139

ACTIONS

(continued)
CONDITION

REQUIRED ACTION

COMPLETION TIME

C. RCS lowest loop
average temperature
not within limit,

C.1

Restore RCS lowest
loop average
temperature to within
.limit.

15 minutes

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

D.1

Be in MODE 3.

15 minutes

SURVEILLANCE REQUIREMENTS
bURVEILLANLUE

SR 3.1.

"-L4,1-o

1

Perform a CHANNEL OPERATIONAL TEST on power
range and intermediate range channels per
ASR3.3.1.7. SR 3.3.1.8, and
Table 3.3.1-P0

FREQUENCY

TsrW~ft
Pror
i oo`

initiation of

PHYSICS TESTS

3.1 01~)

SLI.o3.1

WOG STS

3.1-24

Rev 1. 04/07195

-737-F-

/2

SYSTEMS

MARGIN (SDM) Test Exceptions
.11

APPLICABILITY:

The SDM requirements in MODE 2 may be
the reactivity equivalent to at least
control rod worth is available for tr,
1.
OPERABLE control rud(s).

MODE 2 when measuring

ACTIONS

Initiate boration to

A. One or more control
rods not fully
inserted.

15 minutes

restore SDM to within
limit.

AND

Available trip
reactivity
OPERABLE cocfr
I
less than
contr
estimat/e
worth.

.1'c

411 control rods fully
inserted.

IB.1

Initiate boration to
restore SDM to within
Z
limits.

nutes

AND
Reactor subcritical by
less than the highest
estimated control rod
worth.

WOG STS

3.1-25
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1?eJ'

0

"T-•

7T -/?

5-T.

q CE
3.1.11.1

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

NO

Only required for co

inserted.

Determine th

SR 3.1.11.2

----.--On

---.
ol rods not fully

osition of each control rod.

.......

FREQUENCY

2 hours

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

required for control rods not fully

• ......
serted.............................. 0......
Trip each control rod from ý-the 50%
withdrawn position, and verify full control
.
rod insertion.

WOG STS

3.1-26
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(Rev,Q0

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2
1. The brackets have been removed and the proper plant specific information/value has been
provided.
2. ITS 3.3.1 RTS Instrumentation Function 6, Overtemperature AT, is deleted from the list
of Functions that may be reduced to 3 required channels because there are only three of
these channels, and they remain OPERABLE during the performance of PHYSICS
TESTS.

and 22
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SECTION 3.1 - REACTIVITY CONTROL SYSTEMS

SECTION 3.1 - REACTIVITY CONTROL SYSTEMS

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS BASES
MARKUP AND JUSTIFICATION FOR DEVIATIONS

North Anna Units 1 and 2
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TS)

SDM41

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.1

...

SHUTDOWN MARGIN (SDM)(3:0

BASESG-;;
BACKGROUND
#)e
Joe
0

According tJGDC 26 (Ref. 1). the reactivity control systems
nndcapable of holding the reactor core
t aii
must be
su cri ical w n shut down under cold conditions.
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel.
SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (AOOs). As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion or scram of all-shutdown and control rods.
assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn.
The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold
conditions. These requirements are provided by the use of
boric acid in the
movable control assemblies and solub
Reactor Coolant System (RCS). The ontrol Ro System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
er erom full load to no load. In addition, the
IcControl
System, together with the boration system.
provides the SDM during power operation and is capable of
making the core subcritical rapidly enough to prevent
exceeding acceptable fuel damage limits, assuming that the
rod of highest reactivity worth remains fully withdrawn.
The soluble boron system can compensate for fuel depletion
during operation and all xenon burnout reactivity changes
and maintain the reactor subcritical under cold conditions.
During power operation, SDM control is ensured by operating
with the shutdown banks fully withdrrwngand the control
"
a5nF'/3•
banks within the limits of LCO 3.1. .-"Control Bank
Insertion Limits." When the unit is in the shutdown and
refueling modes, the SDM requirements are met by means of
adjustments to the RCS boron concentration.

(continued)
WOG STS

B 3.1-1

Rev 1, 04/07/95

.

rFI3ý

SD

BASES
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"4',

/ - S,/
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1ý1

7,'(9.
.-L Uc.
e-

, t •The

The minimum required SDM is assumed as an initial condition
in safety analyses. The safety analysis (Ref. 2)
establishes an SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and
AOOs,
with the assumption of the highest worth rod stuck out
on scram.
The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are maintained.
This is done by ensuring that:

S,
,"conditions,
a.- na

a.

The reactor can be made subcritical from all operating
transients, and Design Basis Events:

b. The reactivity transients associated with postulated
-accident
conditions are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR).
ature limits for AOOs, and
fuel centerline tem
.
< 280,lgm•=trgy
spos for the rod ejection
acc'laenz); and
The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.
most limiting accident for the SDM requirements is based

on a main steam line break (MSLB). as described in the

\---A-

accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient.
this cooldown causes an increase in core reactivity. As RCS
temperature decreases, the severity of an MSLB decreases
until the MODE 5 value is reached. The most limiting MSLB,
with respect to potential fuel damage before a reactor trip
occurs, is a guillotine break of a main steam line inside
containment initiated at the end of core life. The positive
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry. thus
terminating RCS heat removal and cooldown. Following the
MSLB, a post trip return to power may occur: however, no
fuel damage occurs as a result of the post trip return to

(continued)
WOG STS
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(continued)

APPLICABLE
SAFETY ANALYSES
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

power, and THERMAL POWER does not violate the Safety Limit
(SL) requirement of SL 2.1.1.
In addition to the limiting MSLB transient,-the SDM
requirement must also protect against:
An uncontrolled rod withdrawal from subcritical or low

(50"
Q
C

.
O.

power condition;
Startup of an inactive reactor coolant pump (RCP); and
Rod ejection.

Each of these events is discussed below.

4e
/.

f,,.e),,,•e

ron dilution analys . the required SDM def es the
In t
rea ivity difference betw n an initial subcritic Pboron
esponding critical bor
centration and the
the
lues, in conjunction wi
concentration. These
configuration of the CS and the assumed dil on flow rate.
results of the analysis This event i
directly affect t
most limiting at he beginning of core li , when critic
boron concentr ions are highest.

4•-

/

C, "I/•T•~

--- V- r
/

and reactivit
initial conditions
the hsystem
Depending
transient is
tfhdrawal
r
uncontrolled
rate.,
insertion on
vr ) trip or a high
j
a Lhghi(5h
Perminated y itr
triV. In all cases, power level, RCS
P
sur
eat rate, and the DNBR do not exceed
pressure,
allowable limits.

The s

uofnintieRwill not result in a cold

\
( aW- riticality, even i /he maximum differenc 'in
SG and
exists betw
niperature
/
dl to heanmaximum
occurcore.
can the
attrtionthethat
reactivity
positive
requir,6
4tinimum
the
hal
f
iinadvertent RCP startis less than
idle RCP cannot, ther,eore, produce/a. •
Startup
tSDM. of
{D

return to power

rom the hot standby co ition.

The ejection of a control rod rapidly adds reactivity to the
reactor core. causing both the core power level and heat
flux to increase with corresponding increases in reactor

(continued)
WOG STS
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ITS 3.1.1 BASES, SHUTDOWN MARGIN
INSERT
The startup of an inactive loop event is defined as an uncontrolled reduction in
SHUTDOWN MARGIN resulting from the startup of an RCP on an idle loop
containing a reduced coolant temperature or boron concentration. Adherence to
LCO 3.4.18, "RCS Isolated Loop Startup", ensures that the preconditions necessary
for significant reactivity insertion during the startup of an inactive loop (i.e., reduced
coolant temperature or boron concentration on an idle and unisolated loop) cannot
be achieved under credible circumstances. Recirculation of reactor coolant in an
isolated loop through a loop stop valve bypass line prior to loop unisolation when
performed in accordance with LCO 3.4.18 does not constitute an uncontrolled boron
dilution event. The accident analysis demonstrates that sufficient time exists for
corrective operator action in response to a postulated reactivity insertion resulting
from the recirculation activity.

North Anna Units 1 and 22

B 3.1-3
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APPLICABLE
SAFETY ANALYSES
(continued)

coolant temperatures and pressure. The ejection of a rod
also produces a time dependent redistribution of core power.

LCO

SDM is a core design condition that can be ensured during
,operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.

E•jR S•
,
•__=.•..•.

Even
m
NRC0-Po I -5
SDM satisfies Criterion 2 of
though it is not directly observed from the control room,
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.

APPLICABILITY

In MODE 2 with kff < 1.0 and inMODES :ý, 4,7the S5DM

ý

requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses
shutdown reactivity requirements are given in LCO 3.9.1,
"Boron Concentration.- In MODES 1 and 2. SDM is ensured by
complying wit LCO 3.149, "Shutdown Bank Insertion Limits.

and LCO 3.1.Q

ACTIONS

07/

0,

A.1
If the SDM requirements are not met. boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
(continued)
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BASES
A.1

ACTIONS

(continued)

boration will be continued until the SDM requirements are
met.
In the determination of the required combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible, the boron concentration should be a highly
rma y oun in the
concentrated solution, such as thata
ter Xtorage %Ank.
boric acid storage tank, or the
The operator should borate with the best source available
conditions.
t
In determining the boration flow rate, the time in core life
must be considered. For instance, the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle when the boron concentration may
approach or exceed 2000 ppm. Assuming that a value of
.I_•Ak/k must be recovered and a boration flow rate of
n
t
([I/JJgplu, it is possible to increase t1bo w
dfthe RCS by 100 ppm in approximately _ nues. If a
boron worth of 10 pcm/ppm is assumed. this combination of
by 1% 8k/k. These boration
parameters will I crease the
gpm and (C__) ppm represent typical values
parameters of
and are proviMet for the purpoesof offering a specific
7i)
example.

In MODES 1 and 2, SDM is verified by Cbserving that the
requirements of LCO 3.1. and LCO 3.1 )are met. In the
SDM
event that a rod is known to be untrippable. however.
+.
n2ikln
..

o

t

j.~.....s.~

verfication musllUt.

~

....

d.

account.L

for

4-&

beI

k~

I,k4.

..

voitL

Li I

L

rod as well as another rod of maximum worth.

~
Ke 0
v

-

=

II "

VFW

nVODES 3. 4. and 5. the SDM is verified by performing a
reactivity balance calculation, considering the listed
reactivity effects:
a.

RCS boron concentration;

b.

Control bank position;
(continued)
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REQUIREMENTS

SR 3.1.1.1

(continued)

c.

RCS average temperature;

d.

Fuel burnup based on gross thermal energy generation:

e.

Xenon concentration;

f.

Samarium concentration: and

g.

Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.
The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low
probability of an accident occurring without the required
SDM. This allows time for the operator to collect the
required data. which includes performing a boron
concentration analysis, and complete the calculation.
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control systems
A ording to GDC 26 (Ref. 1), the reactivi
reactor core
mus be redundant and capable of holding
subc *tical when shut down under cold "c ditions.
ulated reactivity
SDM ensures
Mainte
the fuel./that
damage
*1 of
not the
events nce
reactivity margin to
SDM requir nts provide sufficie
ensure that cceptable fuel desJ limits-will not be
exceeded for rmal shutdown d anticipated operational
occurrences (A s). As such the SDM defines the degree of
obtained immediately following
subcriticality t t would
the insertion or ram of 11 shutdown and control rods,
assuming the single od uster assembly of highest
y withdrawn.
reactivity worth is
ui s that two independent reactivity
The system design
, and that one of these systems
provii
control systems
core subcritical under cold
be capable of m ntaining
of
s are provided by thein use
se requir
conditions.
(iesaasoluble boric
h
cdi the
oi acid
movable cont 1 assemblies
he Control Rod System can
R t C ant System (RCS).
compensat for the reactivity e cts of the fuel and water
r level changes over
tempera re changes accompanying
the"ra ge from full load to no loa . In addition, the
boration system,
Rod System, together with t
Cont
pr ides SDM during power operation an is capable of making
core subcritical rpidly enough to event exceeding
cceptable fuel damage imits assuming th t the rod of
highest reactivity worth remains fully wit rawn. The
soluble boron system can compensate for fue depletion
during operation and all xenon burnout reacti ty changes,
and maintain the reactor subcritical under col conditions.
rating
During power operation. SOM control is ensured by
with the shutdown banks fully withdrawn and the co nol
banks within the limits of LCO 3.1.7. "Control Bank
Insertion Limits." When the unit is in the shutdown and
refueling modes, the SDM requirements are met by means

adjustments to the RCS boron concentration.
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APPLICABLE
SAFETY ANALY

The minimum required SDM is assumed as-an initia condition
in the safety analysis. The safety analysis ( f. 2)
establishes an SDM that ensures specified ac ptable fuel
design limits are not exceeded for normal o ration and AOOs
*th the assumption of the highest worth r d stuck out on
sc m. Specifically, for MODE 5, the pr iary safety
is that relies on the SDM limits s the boron dilution
ana
analy .S.
The accep nce criteria for the S requirements are that
specified a eptable fuel design imits are maintained.
ensuring that:
This is done
an be mad
nsient

subcritical from all operating
and Design Basis Events:

a.

The reactor
conditions,

b.

ients associated with postulated
The reactivity t
are controllable within acceptable
accident conditi
fr nucleate boiling ratio, fuel
limits (depart
rature limits for AO0s. and
centerline t
ition for the rod ejection
nergy
( 280 cal/
accident)-' nd

c.

The re or will be maintaine sufficiently
subcr|ical to preclude inadve ent criticality in the
shu own condition.

boron dilution analysis, the requi d SDM defines the
In t
rea ivity difference between an initial s critical boron
ron
co entration and the corresponding critical
ncentration. These values, in conjunction w h the
nfiguration of the RCS and the assumed dilutio flow rate
directly affect the results of the analysis. Thi event is
most limiting at the beginning of core life when cr ical
boron concentrations are highest.
en
SDM satisfies Criterion 2 of the NRC Policy Statement.
though it is not directly observed from the control room,

5DM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.
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(continued)

LCO

SDM is a core design condition that can be ensur during
operation through control rod positioning (cont ol and
shutdown banks) and through the soluble boron oncentration.
The boron dilution accident (Ref. 2) is th most limiting
alysis that establishes the SDM value
the LCO. For the
ba n dilution accident, if the LCO is iolated. then the
mini um required time assumed for ope tor action to
termi te dilution may no longer be pplicable.

APPLICABILITY

In MODE 5, t1e SDM requiremen
are applicable to provide
sufficient ne ative reactivi y to meet the assumptions of
the safety anal es discus d above. In MODE 2. with k., >
1.0 and MODES 3
d 4. t
SDM requirements are given in
LCO 3.1.1. *SH
IN (SDM)-T, > 200 0 F." In MODE 6.
the shutdown reacti
requirements are given in LCO 3.9.1.
"Boron Concentratioa
In MODE 1 and MODE 2. with k a:
1.0. SDM is ensur by
lying with LCO 3.1.6. "Shutdown
Bank Insertion V its." dLCO 3.1.7.

ACTIONS

A.1
If the M requirements are not me boration must be
of 15 minutes is
initi ed promptly. A Completion Ti
ade ate for an operator to correctly lign and start the
re ired systems and components. It is ssumed that
SDM quirements are
ration will be continued until
heSMeur
t the
t.

In the determination of the required combinati n of boration
flow rate and boron concentration, there is no ique
requirement that must be satisfied. Since it is
rative
to raise the boron concentration of the RCS as soo as
possible, the boron concentration should be a highly
concentrated solution, such as that normally found in e
boric acid storage tank or the borated water storage ta
The operator should borate with the best source available

for the plant conditions.

In determining the boration flow rate the time in core life
must be considered. For instance, the most difficult time
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f. Samarium concentration:
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.1 BASES, SHUTDOWN MARGIN
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. The description of GDC 26 is revised to match the description in the UFSAR and to be
consistent with the description provided in the third paragraph of the Background section
of the Bases.
3. The Bases are revised to eliminate the discussion of the North Anna boron dilution
accident analyses. In subcritical conditions, the North Anna boron dilution analysis
assumes that all significant primary grade water sources are locked out and that all
remaining unborated water sources are incapable of diluting the reactor to critical
conditions in less than the time assumed for an operator to recognize and stop the boron
dilution. Therefore, boron dilution is not a limiting event for SHUTDOWN MARGIN.
Where necessary, subsequent items are renumbered due to the revised discussion.
4. Not used.
5. 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.
6. The criteria of the NRC Final Policy Statement on Technical Specifications
Improvements have been included in 10 CFR 50.36(c)(2)(ii). Therefore, references in the
ISTS Bases to the NRC Final Policy Statement are revised in the ITS Bases to reference
10 CFR 50.36.
7. The brackets have been removed and the proper plant specific information/value has been
provided.
8. Changes are made to the Bases to reflect the ITS.

North Anna Units I1 and
and 22

1
Page
Page I

Revision 0
Revision 0

JUSTIFICATION FOR DEVIATIONS
ITS 3.1.1 BASES, SHUTDOWN MARGIN

9. The time required to raise RCS boron concentration from 2000 ppm to 2100 ppm using
the stated boration flow rate, boron concentration, and boron worth, is revised from 35 to
59 minutes to match the stated parameters, based on the equation:
Gallons of Acid = (RCS Volumex Density of RCS) × n (Added PPM-Initial PPM)
(Added PPM-Desired PPM)
(Density of Charging Flow)
Where:
3

RCS Volume = 9262 ft
RCS Density = 57.380 ibm/ft3 at3 300 OF
Charging Density = 8.22 ibm/ft
Charging Flow = 10 gpm

Initial PPM = 2000
Desired PPM = 2100
Added PPM = 12,950

Required Acid Gallons = 593
Given a flow rate of 10 gpm, time to raise boron concentration by 100 ppm equals 59
minutes.

North Anna Units I1 and 2

Page
Page 22
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B 3.1.gCore Reactivity
BASES
BACKGROUND

According to GDC 26, GDC 28. and GDC 29 (Ref. 1), reactivity
shall be controllable, such that subcriticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal operation and
anticipated operational occurrences. Therefore. reactivity
balance is used as a measure of the predicted versus
measured core reactivity during power operation. The
periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid. A large reactivity difference could
be the result of unanticipated changes in fuel, control rod
worth, or operation at conditions not consistent with those
assumed in the predictions of core reactivity, and could
potentially result in a loss of SDM or violation of
acceptable fuel design limits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations
(LCO 3.1.1, SHUTDOWN MARGIN (SDMt)(NTIV)
in
ensuring the reactor can be brought safely to cold,
subcritical conditions.
When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity. Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
fixed (such as rod height, temperature, pressure, and
power), provides a convenient method of ensuring that core
reactivity is within design expectations and that the

(continued)
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BASES
BACKGROUND
(continued)

calculational models used to generate the safety analysis
are adequate.
In order to achieve the required fuel cycle energy output.
in the
the uranium enrichment, in the new fuel loading and
excess
provides
cycle,
previous
the
from
fuel remaining
steady
positive reactivity beyond that required to sustain
is
reactor
the
When
cycle.
the
state operation throughout
excess
the
critical at RTP and moderator temperature,
absorbers (if
positive reactivity is compensated by burnable(mainly
xenon
poisons
neutron
whatever
rods,
any), control
boron
RCS
the
and
fuel,
and samarium) are present in the
poncentration.
is being
When the core is producing THERMAL POWER, the fuel
the fuel
As
decreasing.
is
reactivity
excess
and
depleted
decrease
depletes, the RCS boron concentration is reduced toPOWER.
THERMAL
constant
maintain
and
negative reactivity
The boron letdown curve is based on steady state operation
boron
at RTP. Therefore, deviations from the predicted
design
the
in
deficiencies
indicate
may
curve
letdown
or
analysis, deficiencies in the calculational models,
evaluated.
be
must
and
conditions,
abnormal core

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for core reactivity are that the_
is
reactivity balance limit ensures aIrI•-operation
analyses.
safety
the
of
maintained within the assumptions
an explicit
Accurate prediction of core reactivity is either evaluations.
analysis
accident
the
in
or implicit assumption
dependent
Every accident evaluation (Ref. 2) is, therefore,
particular,
In
reactivity.
core
of
upon accurate evaluation
SDM and reactivity transients, such as control rod
are very
withdrawal accidents or rod ejection accidents,
These
reactivity.
core
of
prediction
accurate
to
sensitive
that
codes
computer
on
accident analysis evaluations rely
operating
have been qualified against, available test data,
Monitoring
data, and analytical benchmarks.
nuclear
reactivity balance additionally ensures that the
core
the
of
representation
accurate
an
provide
methods
reactivity.
for
Design calculations and safety analyses are performed
reactivity
predetermining
of
purpose
the
each fuel cycle for
(continued)
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Core Reactivit&
B 3.1.ý
)
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

behavior and the RCS boron concentration requirements for
reactivity control during fuel depletion.
The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
models used to predict core reactivity. If the measured and
predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or
the calculational models used to predict soluble boron
requirements may not be accurate. If reasonable agreement
between measured and predicted core reactivity exists at
BOC, then the prediction may be normalized to the measured
boron concentration. Thereafter, any significant deviations
in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
indication that the calculational model is not adequate for
core burnups beyond BOC. or that an unexpected change in
core conditions has occurred.
The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
rods in their normal positions for power operation. The
normalization is performed at BOC conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.
Crereactivity satisfies Criterion 2

(ý

LCO

e!en.

1

~

03

O')0

Long term core reactivity behavior is a result of the core
physics design and cannot be easily controlled once the core
design is fixed. During operation, therefore, the LCO can
only be ensured through measurement and tracking, and
appropriate actions taken as necessary. Large differences
between actual and predicted core reactivity may indicate
that the assumptions of the DBA and transient analyses are
no longer valid, or that the uncertainties in the Nuclear
Design Methodology are larger than expected. A limit on the
reactivity balance of ± 1%lk/k has been established based
on engineering judgment. A 1% deviation in reactivity from
(continued)
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BASES
LCO
(continued)

that predicted is larger than expected for normal operation
and should therefore be evaluated.
When measured core reactivity is within 1%hk/k of the
predicted value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious
violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

APPLICABILITY

The limits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when
the reactor is critical or producing THERMAL POWER. As the
fuel depletes. core conditions are changing, and
confirmation of the reactivity balance ensures the core is
operating as designed. This Specification does not apply in
MODES 3, 4. and 5 because the reactor is shut down and the
reactivity balance is not changing.
In MODE 6. fuel loading results in a continually changing
core reactivity. Boron concentration requirements
(LCO 3.9.1, "Boron Concentration") ensure that fuel
movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g.. fuel movement, control rod replacement.
control rod shuffling).

ACTIONS

A.1 and A.2
Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis must be performed. Core conditions are evaluated
to determine their consistency with input to design
calculations. Measured core and process parameters are
evaluated to determine that they are within the bounds of
(continued)
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BASES
ACTIONS

A.1 and A.2

(continued)

the safety analysis, and safety analysis calculational
models are reviewed to verify that they are 'adequate for
representation of the core conditions. The re uired
7
is based on the low pro ability
Completion Time of
of a DBA occurring uring this period, and allows sufficient
time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.
Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.
If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technique. then the calculational models must be
revised to provide more accurate predictions. If any of
these results are demonstrated, and It is concluded that the
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized and power operation
may continue. If operational restriction or additional SRs
are necessary to ensure the reactor core is acceptable for
continued operation, then they must be defined.
is adequate for
The required Completion Time of -27's
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.

(continued)
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If the core reactivi cannot be restored to within the
1%hk/k limit, the
must be brought to a MODE in which
the LCO does not apply. To achieve this status, the
must be brought to at least MODE 3 within 6 hours. If the
SDM for MODE 3 is not met. then the boration required by
SR 3.1.1.1 would occur. The allowed Completion Time is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challengingfflifsystems.
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BASES (continued)
SURVEILLANCE
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SR

3.1.0.1

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made, considering that other core conditions
are fixed or stable, including control rod position.
moderator temperature, fuel temperature, fuel depletion.
xenon concentration, and samarium concentration. The
Surveillance is performed prior to entering MODE 1 as an
initial check on core conditions and design calculations at
BOC. The SR is modified by a Note. The Note indicates that
U•normalization of predicted core reactivity to the
measured value must take place within the first 60 effective
lull power days (EFPD) after each fuel loading. This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel
cycle without establishing a benchmark for the design
calculations. The required subsequent Frequency of 31 EFPD,
following the initial 60 EFPD after entering MODE 1. is
acceptable, based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (QPTR,
AFD, etc.) for prompt indication of an anomaly.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.2 BASES, CORE REACTIVITY
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. 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. The brackets have been removed and the proper plant specific information/value has been
provided.
5. The Bases are revised to be consistent with the ITS.

North Anna Units 1I and 22
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MTC
B 3.1.,
B 3.1

REACTIVITY CONTROL SYSTEMS

B 3.1.9Moderator Temperature Coefficient (MTC)
BASES
BACKGROUND

According to GDC 11 (Ref. 1). the reactor core and its
interaction with the Reactor Coolant System (RCS) must be
designed for inherently stable power operation, even in the
possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.
The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature). The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore. a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward its initial value. Reactivity increases that cause a
coolant temperature increase will thus be self limiting, and
stable power operation will result.

rare

(An~i+

MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements. Both initial and reload cores
desi ned so that the beginning of cycle (BOC) MTC is
aa zero when THERMAL POWER is at RTP. The actual
eess
value of the MTC is dependent on core characteristics, such
as fuel loading and reactor coolant soluble boron
concentration. The core design may require additional fixed
i ons to yield an MTC at BOC within the range
distributed
accident analysis. The end of cycle
_na yze in the
by the requirements of the
limited
also
is
(EOC) MTC
(gTurnananalysis. Fuel
Fu'hat~ne
ane
nters'arcerlicJ
o aca ye
esi
a
cycles
accident
ad to ensure that the MTC does not exceed the EOC
limit.
The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in theFSAR accident and transient analyses.

(continued)
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MTC
B 3.1.

BACKGROUND
(continued)

during
__
If the LCO limits are not met, the uniýt response___
core could violate
transients may not be as predicted.
criteria that prohibit a return to criticality, or the
departure from nucleate boiling ratio criteria of the
approved correlation may be violated, which could lead to a
loss of the fuel cladding integrity.

X

The SRs for measurement of the MTC* at the beginning and near
the end of the fuel cycle are adequate to confirm that the
MTC remains within its limits, since this coefficient
changes slowly, due principally to the reduction in RCS
boron concentration associated with fuel burnup.

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified MTC are:
a.

The MTC values must remain within the bounds of those
used in the accident analysis (Ref. 2); and

The MTC must be such that inherently stable power
operations result during normal operation and
accidents, such as overheating and overcooling events.
The SAR. Chapter 15 (Ref. 2), contains analyses of
b.

accidents that result in both overheating and overcooling of
the reactor core. MTC is one of the controlling parameters
for core reactivity in these accidents. Both the most
positive value and most negative value of the MTC are
important to safety, and both values must be bounded.
Values used in the analyses consider worst case conditions
to ensure that the accident results are bounding (Ref. 3).
The consequences of accidents that cause core overheating
must be evaluated when the MTC is positive. Such accidents
include the rod withdrawal transient from either zero
4ftf--491or RTP, loss of main feedwater flow, and loss of
forced reactor coolant flow. The consequences of accidents
that cause core overcooling must be evaluated when the NTC
is negative. Such accidents include sudden feedwater flow
increase and sudden decrease in feedwater temperature.
In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions,
(continued)
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(continued)

whether the reactor is at full or zero power, and whether it
is the BOC or EOC life. The most conservative combination
appropriate to the accident is then used for the analysis
(Ref. 2).
MTC values are bounded in reload safety evaluations assuming
steady state conditions at BOC and EOC. An EOC measurement
is conducted at conditions when the RCS boron concentration
reaches approximately 300 ppm. The measured value may be
extrapolated to project the EOC value. in order to confirm
reload design predictions.
v-60 r34. u Cc562)6-)
NTC satisfies Criterion 2 of
though it is not directly observed
control room, MTC is considered an
variable because of its dependence

LCO

C,&o1cya tm3
Even
ana control tea from the
initial condition process
on boron concentration.

LCO 3.1. requires the MTC to be within specified limits of
the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload
core safety evaluation, the HTC is -analyzed to determine
that its values remain within the bounds of the original
accident analysis during operation.
Assumptions made in safety analyses require that the MTC be
less positive than a given upper bound and more positive
than a given lower bound. The MTC is most positive at BOC:
this upper bound must not be exceeded. This maximum upper
limit occurs at BOC. all rods out (ARO). hot zero power
conditions. At EOC the MTC takes on its most negative
value, when the lower bound becomes important. This LCO
exists to ensure that both the upper and lower bounds are
not exceeded.
During operation, therefore, the conditions of the LCO can
only be ensured through measurement. The Surveillance
checks at BOC and EOC on HTC provide confirmation that the
MTC is behaving as anticipated so that the acceptance
criteria are met.
G
(E
The LCO establibs a aximum positive value tha-tcannot be
exceeded. The (e
limit and the
limit
are established inte
C
to allow speciyng limits for
each particular cycle. This permits the unit to take
(continued)
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(continued)

advantage of improved fuel management and changes in unit
operating schedule.

APPLICABILITY

Technical Specifications place both LCO and SR values on
MTC. based on the safety analysis assumptions described
above.
In MODE 1. the limits on MTC must be maintained to ensure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis. In MODE 2 with the reactor critical, the upper
and
limit must also be maintained to ensure that sta
D
subcritical accidents (such as the uncontrolled ,CO 0
assembly or group withdrawal) will not violate the
assumptions of the accident analysis. The lower MTC limit
must be maintained in MODES 2 and 3. in addition to MODE 1.
to ensure that cooldown accidents will not violate the
assumptions of the accident analysis. In NODES 4. 5, and 6,
this LCO is not applicable, since no Design Basis Accidents
using the MTC as an analysis assumption are initiated from
these MODES.

ACTIONS

A.1
MTC limit is violated, administrative withdrawal
If the
limits or control banks must be established to maintain the
MTC within its limits. The MTC becomes more negative with
control bank insertion and decreased boron concentration. A
Completion Time of 24 hours provides enough time for
evaluating the MTC measurement and computing the required
bank withdrawal limits.
As cycle burnup is increased, the RCS boron concentration
will be reduced. The reduced boron concentration causes the
MTC to become more negative. Using physics calculations,
the time in cycle life at which the calculated MTC will meet
the LCO requirement can be determined. At this point in
core life Condition A no longer exists. The unit is no
longer in the Required Action, so the administrative
withdrawal limits are no longer in effect.

(continued)
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B.1
If the required administrative withdrawal limits at BOC are
not established within 24 hours, the unit must be brought to
MODE 2 with k,, < 1.0 to prevent operation with an MTC that
is more positive than that assumed in safety analyses.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
systems.
chalený4
Exceeding the

S~ne
f,

C limit means that the safety analysis

a bo nding
EOC beaccidents
themay
assumptions
ative MTC for
value
invalid. that
If use
the E•__jThICT~it is
must be brought to a MODE or condition
. the
-- excee
in which the LC requirements are not applicable. To
achieve this status, the unit must be brought to at least
MODE 4 within 12 hours.
.The allowed Completion Time is reasonable, based on
operating experience, for reaching the required MODE from
in an orderly manner and without
power conditions
"full
chleni
systems.

SURVEILLANCE
REQUIREMENTS

SR

3.1

.71

This SR requires measurement of the HTC at BOC prior to
entering MODE 1 in order to demonstrate compliance with the
most positive MTC LCO. Meeting the. limit prior to entering
MODE I ensures that the limit will also be met at higher
power levels.
The BOC MTC value for ARO will be inferred from isothermal
temperature coefficient measurements obtained during the
physics tests after refue~jLg. The ARO value can be
MTC limit of the LCO. If
directly compared to tf
required, measurement rresu-Tts and predicted design values
can be used to establilft' administrative withdrawal limits
for control banks.

(continued)
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(continued)

(oe---

In similar fashion, the LCO demands that the MTC be less
negative than the specified value for EOC full power
conditions. This measurement may be performed at any
THERMAL POWER, but its results must be extrapolated to the a
conditions of RTP and all banks withdrawn in order to make
proper comparison with the LCO value. Because the RTP MTC
core
value will gradually become more negative with further
SR
depletion and boron concentration reduction, a 300 ppm the
than
negative
less
be
blue of HTC should necessarily
00 ppm SR value is sufficiently less
F•S LCO limit. T
LCO limit value to ensure that the LCO
-_egative than T
.limit will be met wfen the 300 ppm Surveillance criterion is
Note that includeS the following

s modified by
SR 3.1.0
reauirements:

TSTF-13

ellance limit is exceeded, it is
If the 300 ppm
limit on MTC could be reached
tie
that
ssible
=fore the planned EOC. Because the KTC changes
slowly with core depletion, the Frequency of
yis sufficient to avoid
-ff•et...fu, -^o-er14
imit.
EOC
the
exceeding
The Surveillance limit for RTP boron concentration of
60 ppm is conservative. If the measured MTC at 60 ppm
is more ositive than the 60 ppm Surveillance limit,
rlimit will not be exceeded because of the
burnup.
gradual manner in which HTC changes with core

•
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.3 BASES, MODERATOR TEMPERATURE COEFFICIENT (MTC)
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 ISTS Bases variously refer to the "upper MTC limit," the "BOC MTC limit," the
"lower MTC limit," and the "EOC MTC limit." References to the BOC and EOC MTC
limit are eliminated and "upper" and "lower" are substituted to eliminate confusion and to
be consistent with the Specification.
6. The Bases are revised to change "CONTROL ROD" to "control rod." "Control Rod" is
not a defined term and should not be capitalized.
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BACKGROUND

trippability) of the shutdown and
The .OPERABILITY
control rods is an initial assumption in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.
The applicable criteria for these reactivity and power
A
dix')
distribution design requirements are CA-CFR
GDC 10. "Reactgr Design." GDC 26, -Reactivity Control System
a (Ref. 1), and 10 CFR 50.46,
Re undancy and
"Acceptance Criteria or Emergency Core Cooling Systems for
1 •,, j
Light Water Nuclear Power Plants" (Ref. 2).

0

Sr7e-.?3 /

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
(CR5 )yU inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
rod
worth for reactor shutdown. Therefore. (&
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.
Limits on(Fi )rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM limits are preserved.
Rod cluster control assemblies (RCCAs). or rods, are
Each
by their control rod drive mechanisms (CRDMs).
moves its RCCA one step (approximately % inch) at a
but at varying rates (steps per minute) depending on
signal output from the od Control System.

moved
CRDM
time,
the

The RCCAs are divided Xong control banks and shutdown
further subdivided into two groups
banks. Each bank
for precise reactivity control. A group consists
0
of~t
or r RCCAs that are electrically paralleled to
step simultaneously. A bank of RCCAs consists of two groups
(continued)
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BACKGROUND
(continued)

/

that are moved in a staggieredbApon, but always within one
•ta9four control banks and
ste~eof each other. •lTi
q[2jE two shutdownrbanks.
The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal
sequence: When control bank A reaches a predetermined
height in the core, control bank B begins to move out with
control bank A. Control bank A stops at the position of
maximum withdrawal, and control bank B continues to move
out. When control bank B reaches a predetermined height.
;ontrol bank C begins to move out with control bank B. atThis
sequence continues until control banks A, B. and C are
the fully withdrawn position, and control bank D is
approximately halfway withdrawn. The insertion sequence is
the opposite of the withdrawal sequence. The control rods
are arranged in a radially symmetric pattern, so that
control bank motion does not introduce radial asymmetries in
the core power distributions.
The axial position of shutdown rods and control rods is
indicated by two separate and independent systems, which are
the Bank Demand Position Indication System (commonly called
group step counters) and the 3__J Rod Position Indication
(eRPI) System.

10

The Bank Demand Position Indication System counts the pulses
from the rod control system that moves the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should.
therefore, all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System is considered highly precise (± 1 step or
± % inch). If a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.
TheRPI-sem provides a highly accurate indication of
actual (q•V-J) rod position, but at a lower precision than
the step counters. This system is based on inductive analog
along a hollow tubqp
series of coils spaced
si als fr
--i
5F~-h.
e of
FI
~ne~~enter
twit
em.
sys;
e
t
!
IiaDbi'C
re
increasevlthe
J19
[•stes
A
to data sys;
e coils are emnected alternat
Cindu
u
half)
gon
will
t(DRPI
fails,
ytem
f
T
or
(continued)
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BACKGROUND
(continue

scing of 7.5 in es. which

cithecoil

herefore, the n al indication a uracy of
is 12 steps
inches),
o cu.75
is *is6 ±1stepso12/ teps
ithe(iRPI
astem
inch ). the
With an
(t 7.5
ncertainty
/maximum
Sindi' ed deviation of 12 •teps between the •roup step
Sco •ter and O)RPI, the m wimum deviation bet •en actual rod/
ould be/ 4 steps, or
• s tion and the demaj pst.o
•15 inches./

APPLICABLE
SAFETY ANALYSES

(g aet

od misalignment accidents are analyzed in the
saety analysis (Ref. 3). The acceptance criteria for
rod inoperability or misalignment are
addressingý
that:
a.

There be no violations of:
1.

2.
b.

specified acceptable fuel design limits, or
Reactor Coolant System (RCS) pressure boundary
integrity: and

The core remains subcritical after accident
transients.

Two types of misali~gment are distinguished. During
rod group, one rod may stop moving.
movement of a c
while the othe--odoFs in the group continue. This condition
may cause excessive power peaking. The second type of
misalignment occurs if one rod fails to insert upon a
reactor trip and remains stuck fully withdrawn. This
condition requires an evaluation to determine tat_
rods to
sufficient reactivity worth is held in the g &
meet the SDM requirement, with the maximum worth rod stuck
fully withdrawn.
Two types of analysis are performedljin-regard to static rod
misalignment (Ref. 4). With controT banks at their
insertion limits, one type of analysis considers the case
when any one rod is completely inserted into the core. The
second type of analysis considers the case of a completely
withdrawn single rod from a bank inserted to its insertion
limit. Satisfying limits on departure from nucleate boiling
ratio in both of these cases bounds the situation when a rod
is misaligned from its group by 12 steps.

(continued)
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(continued)

Another type of misalignment occurs if.one RCCA fails to
insert upon a reactor trip and remains stuck fully
withdrawn. This condition is assumed in the evaluation to
determine that the required SDM is met with the maximum
worth RCCA also fully withdrawn (Ref. 5).
The Required Actions in this LCO ensure that either
deviations from the alignment limits will be corrected or
that THERMAL POWER will be adjusted so that excessive local
linear heat rates (LHRs) will not occur, and that the
reauirements on SDM and ejected rod worth are preserved.
tion of the reactor with a misaligned
)
.rod isuallowedf the heat flux hot chann
are
and the-nuclear enthalpyRhot channel factor (F:)
verified to be within their limits in the COLR and the
safety analysis is verified to remain valid. When a(
rod is misaligned, the assumptions that are used to
determine the rod insertion limits. AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits
may not preserve the design peaking factors, and F0 (Z) and
FL must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
of the relation of Fa(Z) and F1 to the
complete discussions
limits.
operating

(

c1

Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM, which are
analyses..Therefore
initial conditions assumed in safety
emen .
N•
they satisfy Criterion 2 of

LCO

-e,:,1•o
f, 4( ("•'•
j
' /- 'b

hT
h

The limits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY ensure that upon reactor
and will be
trip, the assumed reactivity will be available
S
that the
ensure
o
requirementa
inserted. IneWPERABILITY
wer distribution and
the" correct"
maintain
banks
and
RCCs
•rod alignment:

-r
t /'.e,,;7-•
ev0~assumed

The requirement to-maintain the rod alignment to within plus
•or minus 12 steps is conservative. The minimum misalignment

and in
(15 inches).
stepsfiell
24-F.,.
is-4safety analysis
innS.~.i
wi~ihvraiWn to
.. ~1

fully inserted is assumed.
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ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
INSERT
The rod OPERABILITY requirement is satisfied provided the rod will fully insert within the
required rod drop time assumed in the safety analysis. Rod control malfunctions that result
in the inability to move a rod (e.g., rod lift coil failures), but that do not impact trippability, do
not result in rod inoperability.

North Anna Units 1I and
and 22
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Failure to meet the requirements of this LCO may produce
unacceptable power peaking factors and LHRs, or unacceptable
SDMs. all of which may constitute initial conditions
inconsistent with the safety analysis.

APPLICABILITY

The requirements on RCCA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only MODES
in which neutron (or fission) power is generated, and the
OPERABILITY (i.e.. trippability) and alignment of rodh

.I
the gtetial to affect the safety of the
ý6thelalignment limits do not apply
3 5.4
-.fl

ACTIONS

--

rods ar-ebottomed and the reactor is
oa
because
3 the 5,o
M
shut down an not producing fission power. In the shutdown
MODES. the OPERABILITY of the shutdown and control rods has
the potential to affect the required SDM. but this effect
can be compensated for by an increase in the boron
concentration f he RCS. See LCO 3.1.1. "SHUTDOWN MARGIN
(SDM)(I-?VgF' for SDM in MODES 3. 4. and 5 and
LCO 3-.I9-BBiFii Concentration." for boron concentration
requirements during refueling.

.•

"7"F-131

le C//',ej

A.1.1 and A.1.2

When one or more rods are untrippablO there is a
possibility that the required SDM may be adversely affected.
Under these conditions, it is important to determine the
SDM, and if it is less than the required value, initiate
boration until the required SDM is recovered. The
Completion Time of 1 hour is adequate for determining SDM
and, if necessary, for initiating emergency boration and
restoring SDM.

T7S-rr-0o7

In this situation. SDM verification must include the worth
of the untrippable rod, as well as a rod of maximum worth.

A.2
rod(s) cannot be restored to OPERABLE
a
If the
must be brought to a MODE or condition in
statusQtheje
which the LCOrequirements are not applicable. To achieve
r
JCOe
(continued)
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ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
INSERT
The LCO has been modified by a Note. The Note permits a wider tolerance on indicated
rod position for a maximum of one hour in every 24 hours to allow stabilization of known
thermal drift in the individual rod position indicator channels. This thermal soak time is
available both for a continuous one hour period or several discrete intervals as long as the
total time does not exceed 1 hour in any 24 hour period and the indicated rod position does
not exceed 24 steps from the group step counter demand position. This allowance applies
to the indicated position of the rod, not its actual position. Ifthe actual position is known to
be greater than 12 steps from the group step counter demand position, the Conditions and
Required Actions of the specification must be followed.

and 22
North Anna Units I1 and

3.1-28
Insert
Insert to
to Page
Page B
B 3.1-28

Revision 0
Revision 0

Rod Group Alignment Limit•__
B3. I
v

7T3STF3

BASES
ACTIONS

A.2

(continued)

this status, the unit must be'brought to at least MODE 3
within 6 hours.

C--:A

The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging

i- 2#0
rF

B.1
n usually be moved and
od becomes misaligned, it
SWhen
be realigned within the
n
rod
the
If
trippable.
ill
is
xenon redistribution during
pletion Time of 1 hour, lo
significant, and operation
this short interval will no
restriction.
may proceed without furt
o the
An alternative to re igning a single misaligned RCC
group average posi on is to align the remainder of he
group to the po i ion of the misaligned RCCA. H ver, this
must be done thout violating the bank seguen , overla
hut own Bank
limits specified in LCO 3.1.,let
and inserti
nk Insertion
Insertio imits," and LCO 3.1 ;, "Control
The Completion Time ofl hour *es the operator
Limits
time to adjust the rod posit' ns in an orderly
ient
suff,
69
ma er.

B. h.1 and B.Q.2
With a misaligned rod, SDM must be verified to be within
limit or boration must be initiated to restore SDM to within
limit.

1

Meel

In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example,
realigning control bank to a rod that is misaligned
15 steps from the top of the core would require a
bank D must be
n since
significant i wer
e moe~.o•
d C Mcontrol
1•xreri
ad re
moved
e.
n'115
xlm;t" lO0
Power operation may continue with one RCCA
misaligned, provided that SDM is verified wi

butC
ib
in 1 our.
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ACTIONS

(continued)

The Completion Time of 1 hour represents the time necessary
for determining the actual unit SDM and, if necessary.
and starting the necessary systems and components
aligning
initiate boration.
to
and BLo)

B.64 B.LM. (ý

B.2.

be
RTP. must
a misaligned
with_•IlyN
oeration
continuedFor
id .,,SD
hin
w-'1•
•Rtri f " .-rod.
reduced7
t -ppE•i aIM
_
reucd- S0-m~st
hot channel factors (Fo(Z) and FL,) must be verified within
Timits, and the safety analyses must be re-evaluated to
confirm-continued operation is permissible.
..

.~

jo

J

Reduction of power to-75% RTP ensures that local LHR
increases due to a misaligned RCCA willnot cause the core
The Completion
design criteria to be exceeded (Ref..
Time of 2 hours gives the operator sufficient time to
accomplish an orderly power reduction without challenging
the Reactor Protection System.
• e!Whe od •he
i s SM.Sine
k ~m 't b mr li n d. tJ efre i s a
enti6
Skt•mact
the core conditions cann chaange:
k,•with time, periodlic verification of SDM is requi~reeo. A
--• Frequency of 12 hours is sufficient to ensure this•
uirmentconinue tobe met../
•

•
f •

Smisa

'

40

he required limits
_-erifying that Fo(Z) and FAH are w
-l"5 TJwith a rod
ensures th t current operation
not result6)in power istributions that may
igned
. The
invalidate safety analysis assumptions
Completion Time of 72 hours allows sufficient time to obtain
flux maps of the core power distribution using the incore
flux mapping system and to calculate Fo(Z) and FN..
Once .current conditions have been verified acceptable, time
is available to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
Design Basis Event for the duration of operation under these
conditions. rA Completion Time of 5 days is sufficient time
to obtain he required input data and to perform the
analysis.

"i7T7-
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0.1.1 and?1.2
More than one 6
rod becoming misaligned from its group
average position is not expected, and has the potential to
reduce SDM. Therefore. SDM must be evaluated. One hour
allows the operator adequate time to determine SDM.
Restoration of the required SDM, if necessary, requires
increasing the RCS boron concentration to provide negative
reactivity, as described in the Bases or LCO 3.1.1. The
required Completion Time of 1 hour for initiating boration
is reasonable, based on the time required for potential
xenon redistribution, the low probability of an accident
occurring, and the steps required to complete the action.
This allows the operator sufficient time to align the
required valves and start the boric acid pumps. Boration
will continue until the required SDM is restored.

If more than one rod is found to be misaligned or becomes
misaligned because of bank movement, the unit conditions
fall outside of the accident analysis assumptions. Since
automatic bank sequencing would continue to cause
misalignment, the unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours.

9D

MoLs fa/ 7ryA
/s.
,To

""T

7

The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
systems.

When Required Actions cannot be completed within their
Completion Time. the unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
achieve this status, the unit must be brought to at least
MODE 3 within 6 hours, which obviates concerns about the
development of undesirable xenon or power distributions.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching MODE 3 from full power

(continued)
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(continued)
itions in an orderly manner and without challenging the
systems.

SR 3.1..1

TUrFH13

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod tha i
beginning to deviate from its expected posit-ion. !If J
d
deviaJ:
monitor
ranoperaa Freaun'o
S#,--•fl)OS•
7-7 -:/i/o
-L4ours ac aI'pl she the-Sme aoalrThe specified Frequency
ltakes into account other rod position information that is
continuously available to the operator in the control room.
so that during actual rod motion, deviations can immediately
be detected.
SR 3.1.0.2
Verifying each (g)
rod is OPERABLE would require that
each rodi;J•rippe . However, in MODES 1 and 2. tripping
each C
rod would result in radial or axial power
tilts, or oscillations. Exercising each individual(
rod every 92 days'provides increased confidence that all
rods continue to be OPERABLE without exceeding the alignment
limit even if they are not regularly tripped. Moving each
1rod
by 10 steps will not cause radial or axial power
i ts, or oscillations, to occur. The 92 day Frequency
takes into consideration other information available to the
operator in the control room and SR 3.1 .1, which is
performed more frequently and adds to the determination of
-OPERABLITY of the rods. Between required performances of
UYSR 3.I.2
(determination of(
rod OPERABILITY by
movement), if a~l
rod(s) is discovered to be
'
immovable, but remains trippable 'Ithe(
rod(s) is considered to be OPERAB
any time, if a
(K
.. rod(s) is immovable, a determination of the
trippability (OPERABILITY) of the o
rod(s) must be
made. and appropriate action taken.
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ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
INSERT
If an individual rod position is not within the alignment limit of the group step
counter demand position, a determination must be made whether the problem is the
actual rod position or the indicated rod position. If the actual rod position is not
within the alignment limit, follow the Conditions and Required Actions in Specification
3.1.4. If the indicated, not actual, rod position is not within the alignment limit,
follow the Conditions and Required Actions of Specification 3.1.7, Rod Position
Indication.
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Rod Group Alignment Limits
B 3.1.6ý

r7-sr"3Q,

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.1..*3

7 xrF-I 6

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times prior to reactor
criticality, after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time, and that no
tems has occurred that would
degradation in these
adversely affect _cQ•Zn rod motion or drop time. This
testing is performed with all RCPs operating and the average
moderator temperature ý 500°F to simulate a reactor trip
under actual conditions.<

0

outage, due to
This Surveillance is performed during ag
rform the SR and the
conditions needed to
transient if the
potential for an u lanne
urveiance were performe with the reactor at power.

0

REFERENCES
2.

10 CFR 50.46.

3. ®FSAR. ChaptertSv

I

I

Secins
LF•A4,
ý01sec_610--c
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ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
INSERT
The surveillance procedure for rod drop time uses a limit on rod drop time reduced
from the value in SR 3.1.4.3 in order to ensure that the negative reactivity
insertion rate used in the accident analyses bounds a reactor trip concurrent with a
postulated seismic event.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.4 BASES, ROD GROUP ALIGNMENT LIMITS
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. North Anna utilizes an analog Rod Position Indication system, not a Digital Rod Position
Indication System. The Bases have been changed to reflect the North Anna design.
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. For North Anna, Reference 7 is the same as Reference 4. Reference 6 is not used within
the text. Therefore, References 6 and 7 have been deleted and Reference 7 is replaced
with Reference 4 within the text.
5. 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.
6. The brackets have been removed and the proper plant specific information/value has been
provided.
7. The Bases are changed to reflect changes made to the specifications.
8. Editorial changes made to the Bases to correct grammar.
9. Editorial change made to the Bases for consistency with the remainder of the
Specifications.
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Shutdown Bank Insertion Limits
B 3.1.6!)

F° 3

B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1% Shutdown Bank Insertion Limits
BASES
BACKGROUND

The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available ejected rod worth. SDM and initial
reactivity insertion rate.
,The applicable criteria for these reactivit and owe
.'distribution
design requirements are
e
GDC 10' "Reactor Design." GDC 26, "Reactivity Contro System
Redundancy and Protection." GDC 28, "Reactivity Limits"
(Ref. 1), and 10 CFR-50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
0)
power peaking and SDM limits are preserved.
The rod cluster control assemblies (RCCAs) are divided among
further
control banks and shutdown banks. Each bank
subdivided into two groups to provide f precise reactivity
CAs t at are
or r
control. A group consists of
electrically paralleled to step simu taneously. A bank of
RCCAs consists of two groups that are moved in a stagered ."
•
always within one step of ea- other.
ft
.two shut own
a for corol banks and Qff
1
banks. See'LCO 3.1. r."Rod Group Alignment Limits," for
control and shutdown rod OPERABILITY and alignment
Rhý Trequirements, and LC03.1W, -Rod Position Indication." for
position indication requirements.
WV
The control banks are used for precise reactivity control of
the reactor. The positions-of the control banks are
. 2normally automatically controlled by the Rod Control System.
but they can also be manually controlled. They are capable
of adding negative reactivity very quickly (compared to
borating). The control banks must be maintained above
designed insertion limits and are typically near the fully
withdrawn position during normal full power operations.
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Shutdown Bank Insertion Limits
B 3.1.O
BASES

BACKGROUND
(continued)

Hence. they are not capable of adding a large amount of
positive reactivity. Boration or dilution of the Reactor
Coolant System (RCS) compensates for the reactivity changes
associated with large changes in RCS temperature. The
design calculations are performed with the assumption that
the shutdown banks are withdrawn first. The shutdown banks
can be fully withdrawn without the core going critical.
This provides available negative reactivity in the event of
boration errors. The shutdown banks are controlled manually
by the control room operator. During normal unit operation,
the shutdown banks are either-fully withdrawn or fully
inserted. The shutdown banks must be completely withdrawn
from the core, prior to withdrawing any control banks during
an approach to criticality. The shutdown banks are then
left in this position until the reactor is shut down. They
f
ore ow
a urnup
uadd
negative
reacrivity to shut down tnereactor upon receipt of a
reactor trip signal.

APPLICABLE
SAFETY ANALYSES

On a reactor trip. all RCCAs (shutdown banks and control
banks), except the most reactive RCCA. are assumed to insert
into the core. The shutdown banks shall be at or above
their insertion limits and available to insert the maximum
amount of negative reactivity on a reactor trip core.
banks mayb partially inserted in the signal.as The
allowed by LCO 3.1. .. "Control Bank Insertion Limits." The
shutdown bank and control bank insertion limits are
established to ensure that a sufficient amount of negative
reactivity is available to shut down the reactor and
maintain the required SDM (see LCO 3.1.1 "SHUTDOWN MARGIN
0
) fo lowing a reactor trip from full
power. T ecombination of control banks and shutdown banks
(less the most reactive RCCA. which is assumed to be fully
withdrawn) is sufficient to take the reactor from full power
conditions at rated temperature to zero power, and to
maintain the required SDM at rated no load temperature
(Ref. 3). The shutdown bank insertion limit also limits the
reactivity worth of an ejected shutdown rod.
The acceptance criteria for addressing shutdown
_rioro-l-•
rod bank insertion limits and inoperability or misalignment
is that:
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Shutdown Bank Insertion B3..bo
Limits
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BASES
APPLICABLE
SAFETY ANALYSES
(continued)

a.

There be no violations of:
1.
2.

specified acceptable fuel design limits, or
RCS pressure boundary integrity: and

b. - The core remains subcritical after accident
transients.
As such. the shutdown bank insertion limits affect safety
analysis involving core reactivity and SDM (Ref. 3).
The shutdown bank insertion limits preserve an initial
condition assumed in the safety analyses and. as such.
satisfy Criterion 2 of (t-N
Ci tagnt]
(/0 cF
.. (C.('
LCO

0

The shutdown banks must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.
The shutdown bank insertion limits are defined in the COLR.

APPLICABILITY

The shutdown banks must be within their insertion limits,
with the rptor in MODES 1 and 2.ZThe3applicabilin

/OE2 b~Jns prior to ipf•tiiaT contro •ank wi th awal.
/\
Sdourin gýn approach to.O~iticality, afd continu Sthroughg~
SMOD2, until all godtrol bank 5-Qes are again/fully insetd
,tl~reactor riorby
shutdowryC.-/This ensu0res that a

7-ZF-Z35

sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM
following a reactor trip. The shutdown banks do not have to
be within their insertion limits in MODE 3. unless an j-fr)0
a2=0ch to criticality is being made. In MODE 3. 4.55 -'
tE&,- the shutdown banks are fully inserted in the core and
contribute to the SDM. Refer to LCO 3.1.1 c--mgTj
for
SDM requirements in MODES 3. 4. and 5. LCO 3.9.1, "Boron
Concentration," ensures adequate SDM in MODE 6.
The Applicability requirements have been modified by a Note
indicating the LCO requirement is suspended during
SR 3.1.C.2. This SR verifies the freedom of the rods to
(continued)
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,Shutdown

Bank Insertion Limits

BASE•

APPLICABILITY
(continued)

move. and requires the shutdown bank to move below the LCO
limits, which would normally violate the LCO.

ACTIONS

A.1.1, A.1.2 and A.2
insertion
within
is not the
more isshutdown
When
limitsone2 orhours
allowed banks
to restore
shutdown
banks to
in the insertion limits. This is necessary because the
available SDM may be significantly reduced, with one or more
of the shutdown banks not within their insertion limits.
Also. verification of SDM or initiation of boration within
1 hour i.s required, since the SDM in MODES 1 and 2 is
ensured by adhering to the control and shutdown bank
insertion limits (see LCO 3.1.1). If shutdown banks are not
within their insertion limits, then SDM will be verified by
performing a reactivity balance calculation, considering the
effects listed in the BASES for SR 3.1.1.1.

,w

,

--

The allowed Completion Time of 2 hours provides an

acceptable time

for evaluating and repairing minor problems

without allowing the4
condition for

to remain in an unacceptable
Period of time.
pended

If
e utdowranks can •be re s._.ed ýtowit-

0o"

L'#4,i
4.,

-

SURVEILLANCE
•EQLIIREMENTS

heirý

ts within hours,( the unit must be brought to
.-n, -r ion
Ja MODE where the LCO is not applicable. The allowed
•Completion Time of 6 hours is reasonable, based on operating
experience, for reaching the required MODE from full power
conditions in an orderly manner and without challenging
(
V systems.

SR 3.1. 1
Verification that the shutdown banks are within their
insertion limits prior to an approach to criticality ensures
that when the reactor is critical, or being taken critical,
the shutdown banks will be available to shut down the
reactor, and the required SDM will be maintained following a
reactor trip. This SR and Frequency ensure that the
(continued)
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ITS 3.1.5, SHUTDOWN BANK INSERTION LIMITS
INSERT
B.1, and B.2
If a shutdown bank is inserted below the insertion limits, power operation may continue for
up to 72 hours provided that the bank is not inserted more than 18 steps below the insertion
limits, the control and shutdown banks are within the operability and rod group alignment
requirements provided in LCO 3.1.4, and the control banks are within the insertion limits
provided in LCO 3.1.6. The requirement to be in compliance with LCO 3.1.4 and LCO 3.1.6
ensures that the rods are trippable, and power distribution is acceptable during the time
allowed to restore the inserted rod. If any of these Conditions are not met, Condition A
must be applied.
The Completion Time of 72 hours is based on operating experience and provides an
acceptable time for evaluating and repairing problems with the rod control system.
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Shutdown Bank Insertion Limits
B 3. 1.#t3'
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.1.@.1

-/-_ri?4

(continued)

shutdown banks are withdrawn before the control banks are
withdrawn during a unit startup.
Since the shutdown banks are positioned manually by the
control room operator, a verification of shutdown bank
position at a Frequency of 12 hours, after the reactor is
taken critical, is adequate to ensure that they are within
their insertion limits. Also. the 12 hour Frequency takes
into account other information available in the control room
for the purpose of monitoring the status of shutdown rods.

REFERENCES
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j

6, and

8

10 CFR 50.46.

3.&VYFSAR. Chapter 4<5?ý

WOG STS

B 3.1-38

Rev 1. 04/07/95

0

JUSTIFICATION FOR DEVIATIONS
SHUTDOWN BANK INSERTION LIMITS
BASES,
3.1.5
ITS
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. 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 Bases are changed to reflect the plant-specific changes made to the specifications.
Bases are inserted for new Condition B and the Bases for Conditions A and C are revised
to accommodate the new Condition.
4. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.
5. The brackets have been removed and the proper plant specific information/value has been
provided.
6. The Bases are changed to be consistent with changes made to the ITS.
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B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1e Control Bank Insertion Limits
BASES
BACKGROUND

The inser.tion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available SDM, and initial reactivity
insertion rate.
The applicable criteria for these rea tivit and pw
distribution design requirements are (O-.
ix
GDC 10, "Reactor Design," GDC 26, "Reactivity Control System
Redundancy and Protection," GDC 28, "Reactivity Limits"
(Ref. 1). and 10 CFR 50.46, 'Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved., e
.id
The rod cluster control assemblies (RCCAs) arehivid among
control banks and shutdown banks. Each bank %
further
subdivided into two groups to provide for
ecise reactivit
control. A group consists of
r
CCAs that are
electrically paralleled to step simultaneously. A bank of
RCCAs consists of two groups that are moved in a staggered
fashion but always within one step of each other. a
•zt
.
four control banks andý
ý
b two shutdown
-banks.- See LCO 3.1.W. "Rod Group Alignment Limits," for
control and shut
r
PERABILITY and alignment
requirements. and LCO 3.1. . "Rod Position Indication," for
"position indication requirements.

--(P

The control bank insertion limits are specified in the COLR.
An example i §provided for information only in
Figure B-3X.1.7-1. The control banks are required to be at
or above the insertion limit lines.
7 Figure B 3.1.t-1 also indicates how the control banks are
moved in an overlap pattern. Overlap is the distance
travelled together by two control banks.
l
e
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1IBank Insertion Limits

B 3.1.
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fully withdrawn position
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The

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally controlled automatically by the Rod Control System,
but can also be manually controlled. They are capableor of
reactivity very quickly (compared to borating
adding
dil utinao.
The power density) at any point in the core must be limited.
so that the fuel dsign criteria are maintained. Together.
LCO 3.1. , "Shutdown Bank Insertion Limits."
04 ---- LCO 3.1.1--,
LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and
LCO 3-1
SLCO 3.2.4. "QUADRANT-POWER TILT RATIO (QPTR)." provide
limits on control component operation and on monitored
process variables, which ensure that the core operates
within the fuel design criteria.
The shutdown and control bank insertion and alignment
limits. AFD, and QPTR are process variables that together
characterize and control the three dimensional power
distribution of the reactor core. Additionally, the control
bank insertion limits control the reactivity that could be
added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure the
I'm
required SDM is maintained.
fuel
Operation within the subject LCO limits will r
fission
primary
the
breach
would
cladding failures that
product barrier and release fission products to the reactor
coolant in the event of a loss of coolant accident (LOCA),
loss of flow, ejected rod, or other accident requiring
termination by a Reactor Trip System (RTS) trip function.

APPLICABLE
SAFETY ANALYSES

The shutdown and control bank insertion limits, AFD, and
n_ power distributions that
required to
QPTR LCO
e t i fuel cladding failures in the event of a
LOCA. loss of flow, ejected rod, or ot ee accident requiring
termination by an RTS trip function.
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Control Bank Insertion BLimits
3.1.00

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

0ontrol
The acceptance criteria for addressing
bank insertion limits and inoperability or misa ignment are
that:
a.

There be no violations of:
1.
2.

b.

specified acceptable fuel design limits, or
Reactor Coolant System pressure boundary
integrity; and

The core remains subcritical after accident
transients.

As such, the shutdown and control bank insertion limits
affect safety analysis involving core reactivity and power
distributions (Ref. 3).
The SDM requirement is ensured by limiting the control Z
insertion limits so that allowable inserted
!bank
worth of the RCCAs is such that sufficient reactivity is
available in the rods to shut down the reactor to hot zero
power with a reactivity margin that assumes the maximum
worth RCCA remains fully withdrawn upon trip (Ref.
Operation at the insertion limits or AFD limits may approach
the maximum allowable linear heat generation rate or peaking
factor with the allowed QPTR present. Operation at the
insertion limit may also indicate the maximum ejected RCCA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected RCCA worths.
bank insertion limits ensure that
a
The control
safety analyses assumptions for SDM, ejected rod worth, and
power distribution peaking factors are preserved (Ref. .),
the NRCicy
2 fonsa•('me
Criterion
n(
cQ•itfi
The insertion limits satisfy
eyjinnVs;•l
6fT•ier.i~nl,
4mdi
ý
lysi
Qte safetX

LCO

The limits on control banks sequence. overlap, and physical
insertion, as defined in the COLR. must be maintained
because they serve the function of preserving power
distribution, ensuring that the SDM is maintained, ensuring
that ejected rod worth is maintained, and ensuring adequate
(continued)
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Control Bank Insertion Limits
B 3.1.%D6

STF-13/,

BASES

4-eAiv

LCO
(continued)

negative reactivity insertion is available on trip. The
overlap between control banks provides more uniform rates of
reactivity insertion and withdrawal and is imposed to
maintain acceptable power peaking during control bank
motion.

APPLICABILITY

The control bank sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1 and 2
kf, ; 1.0. These limits must be maintained, since they
preserve the assumed power distribution, ejected rod worth,
OP C
SDM, and reactivitv rate insertion assumptions.
1 1 /1 6)
Applicability inVMODES 3. 4. and 5 is not required, since

S-M Eiwith
9 _
AJ,
e- k
ea
Vu•+h e44,
X
•"
"o•i'A

;7-io,'

assumptions would be exceeded in these MODES.
The applicability requirements have been modified by a Note
indicating the LCO requirements are suspended during the
of SR . . .2. This SR verifies the freedom of
per ormance
the rods to move, and requires the control bank to, ove
below the LCO limits, which would violate the LCO.5?

A.1.1, A.1.2, A.2, B.1.1, B.1.2. and B.2
When the control banks are outside the acceptable insertion
limit they must be restored to within those limits. This
restoration can occur in two ways:

ACTIONS

jw

neither the power distribution nor ejected rod worth

4

a.

Reducing power to be consistent with rod position: or
Movin

2

S3 ,•3•

.-

rods to be consistent with power.

Also, verification of SDM or initiation of boration to
regain SDM is required within 1 hour. since the SDM in
MODES 1 and 2 normally ensured by adhering to the control
and shutdown bank insertion limits (see LCO 3.1.1, SHUTDOWN
) has been upset. If control
T'Jl ý>
MARGIN (SDM) -inlimits, then SDM will
banks are not wrin their
balance calculation.
reactivity
a
performing
by
be verified
considering the effects listed in the BASES for SR 3.1.1.1.
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Control Bank Insertion Limits,._.,
B 3.1.1(4 (00
BASES
A.1.1, A.1.2, A.2, B.1.1, B.1.2. and B.2

ACTIONS

(continued)

control banks are found to be out of
11
-l'the
sequence or in the wrong overlap configuration, they must be
to meet the limits.
ý0 •restored
Operation beyond the LCO limits is allowed for a short time

//vem

period in order to take conservative action because the
loss of flow
LOCA. accident
of eitheror a other
occurrence
simultaneous
during
rod accident,
accident. ejected
power
inadequate
an
with
together
period.
time
this short
distribution or reactivity capability. has an acceptably low
__
_
•probabil ity•.,_
The allowed Completion Time of 2 hours for restoring the
banks to within the insertion, sequence, and overlaps limits
provides an acceptable time for evaluating and repairing
minor problems without allowing the(§NZ to remain in an
unacceptable condition for an extended period of time.
('T

2

/•m--s•

SURVEILLANCE
REQUIREMENTS

Y)

If Required Actions A.1 and A.2. ( B.1 and B.24cannot be .
""comleted within the associated Completion Times, the A el_
, where the LCO is not app1icable.
rought to MOHEO
of 6 hours is reasonable, based
Time
Completion
The allowed
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging 00_ systems.

.

TsrS7-134

SR 3. 1. .
This Surveillance is required to ensure that the reactor
does not achieve criticality with the control banks below
their insertion limits.
The estimated critical position (ECP) depends upon a number
of factors, one of which is xenon concentration. If the ECP
was calculated long before criticality, xenon concentration
could chanqe to make the ECP substantally in error.
ore
CP immedia
on-versel ,determinigtre
an unnecessary •en. There e a
ity could
criti
operator att tion atI
r of unit parameters requiri
n
(continued)
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ITS 3.1.6, CONTROL BANK INSERTION LIMITS
INSERT
C.1, and C.2
IfControl Banks A, B, or C are inserted below the insertion limits, power operation may
continue for up to 72 hours provided that the bank is not inserted more than 18 steps below
the insertion limits, the control banks are within the operability and rod group alignment
requirements provided in LCO 3.1.4, and the shutdown banks are within the insertion limits
provided in LCO 3.1.5. The requirement to be in compliance with LCO 3.1.4 and LCO 3.1.5
ensures that the rods are trippable, and power distribution is acceptable during the time
allowed to restore the inserted rod. If any of these Conditions are not met, Condition B
must be applied.
The Completion Time of 72 hours is based on operating experience and provides an
acceptable time for evaluating and repairing problems with the rod control system.
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Control Bank Insertion Limits
B 3.1.(M
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.1.M.1

(continued)
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SR 3.1.2.3
When control banks are maintned within their insertion
limits as checked by SR 3.1 . 2above. it is unlikely that
their sequence and overlap will not be in accordance with
.requirements provided in the COLR. A Frequency of 12 hours
is consistent with the insertion limit check above in
SR 3.1.0.2.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.6 BASES, CONTROL BANK INSERTION LIMITS
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 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.
2. For North Anna, References 4 and 5 are the same as Reference 3. Therefore, References 4
and 5 have been deleted and Reference 3 used instead.
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 reflect the plant-specific changes made to the specifications.
Bases are inserted for new Condition C and the Bases for Conditions A, B, and D are
revised to accommodate the new Condition.
5. 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.
6. The brackets have been removed and the proper plant specific information/value has been
provided.
7. LCO 3.1.7 governs control bank insertion, sequence, and overlap limits. The Background
section of the 3.1.7 Bases discusses insertion and overlap, but does not discuss sequence.
A discussion of control bank sequence is added for completeness.
8. The Bases are changed to be consistent with the ITS.
9. The Bases are changed to reflect the fact that the North Anna fully withdrawn control
bank position varies, and is specified in the COLR.
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Rod Position Indication
B 3.1.#a

-FTF-3 •

REACTIVITY CONTROL SYSTEM
B 3.1 _0
-

B 3.1•. Rod Position Indication

3

BASES
BACKGROUND

According to'GDC 13 (Ref. 1). instrumentation to monitor
variables and systems over their operating ranges during
and
normal operation, anticipated operational occurre
accident conditions must be OPERAB E. LCO 3.1.7F4isrquired(
rod position indicators
to ensure OPERABILITY of the a
thereby ensure
and
ositions
rod
f
determine
to
rod alignment and insertion
with the
compliance
limits.
The OPERABILITY, including position indication, of the
shutdown and control rods is an initial assumption in all
safety analyses that-assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod
position indication is required to assess OPERABILITY and
misalignment.
rod to
.
Mechanical or electrical failures may cause a
group.
its
from
misaligned
become
to
or
become inoperable
inoperability or misalignment may cause
(I•d
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
D rod
worth for reactor shutdown. Therefore,-((
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.
Limits on Co ;) rod alignment and OPERABILITY have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.
Rod cluster control assemblies (RCCAs). or rods, are moved
out of the core (up or withdrawn) or into the core (down or
Drod drive mechanisms. The RCCAs
inserted) by their Sf
are divided among control banks and shutdown banks. Each
further subdivided into two groups to provide
banko
forocise reactivity control.
(continued)
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Rod Position Indication

B 3.1."

BASES
BACKGROUND
(continued)

The axial position of shutdown rods and control rods are
determined by two separate and independent systems: the
Bank Demand Position Indication _••-Jce (commonly called
group step counters) and the Mi,11-l Rod Position
Indication (,URPI) System.
The Bank Demand Position Indication System counts the pulses
from the Rod Control System that move the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore, all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System is considered highly precise (± 1 step or
± % inch). If a rod does not move one step for each demand
pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod.
The JRPI System provides a highly accurate indication of
actual c
.rod position, but at a lower precision than
the step counters. This system is based on inductive analog
signals
from at series
coils spaced
along
a hollow t
rwit-h
a center
ycnterofdistance
OT 3.75
1 cnes,
which is
inductive
eilsare connected alternaty to data system A
or B.
if cfius,
one system fails. tiDRPI will go on half
accbcy with an effective coil slcing of 7.5 inches. whic
i •2 steps. Therefore, the no ;Jal indication accuracy of
the DRPI System is ± 6 steps
3.75 inches). and the•
maximum uncertainty is ± 12 'eps (±7.5 inches). Wi Kan
indicated deviation of 1,ateps between the group s5~
counter and DRPI, the •aimum deviation between a Xual rod
position
15 inches.and the den •d position could be 24 st, es. or

APPLICABLE
SAFETY ANALYSES

Control and shutdown rod position accuracy is essential
during power operation. Power peaking, ejected rod worth.
or SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their limits undetected. Therefore, the acceptance
criteria for rod position indication is that rod positions
must be known with sufficient accuracy in order to verify
the core is operating within the group sequence, overlap,
design peaking limits, ejected rod worth, and with minimum
SDM (LCO 3.1., "Shutdown Bank Insertion Limits.* and

TY7TF4a

(continued)
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Rod Position Indication
B 3.1."
BASES
LCO 3.1.0, "Control Bank Insertion Limits"). The rod
positions must also be known in order to verif the
alignment limits are preserved (LCO 3.1.V:17Rod Group
Alignment Limits").
j-*d positions are continuously
monitored to provide operators with information that ensures
opt••ating within the bounds of the accident
,-assum
S analysisassumptions.

APPLICABLE
SAFETY ANALYSES
(continued)

The (9 0
dPnrod tion indictrc'nl
aif
Criejn2./he
NRFeF61icy Stateme•K4•.' Te con;•l rod•
od positi K, which/FsJ
poiWnidicator ~lonitor contro
a~r'nital ondiV~o ofthe acc' Tnt.
.,,

LCO

LCO 3.1.i specifies thato,

W I System and

T-5TFI134

_

Demand

Position Indi'tion System be OPERABLE for each
o rod.
For the QUr rod position indicators to be OPERLE
requires meeting the SR of the LCO and tp,_ltlowing:
a.

The A'I System indicates within 12e'ps of the group
step counter demand position as required by LCO 3.1.-"
"Rod Group Alignment Limits":

b.

For theAPI System there are no failed coils: and

c.

The Bank Demand Indication System has been calibr ted
either in the fully inserted position or to theyBRPI
System.

TS 7-I3

The 12 step agreement limitbetween the Bank Demand Position
Indication System and the MBRPI System indicates that the
Bank Demand Position Indication System is adequately
calibrated, and can be used for indication of the
measurement of(co
Mrod bank position.
A deviation of less than the allowable limit, given in LCO
74, in position indication for a single g
rod,
ensures high confijldce that the position un-ce-¶fainty of the
corresponding •
rod group is within the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that

i

rod position

indication during power operatio---and PHYSICS TESTS is
accurate, and that design assumptions are not challenged.
(continued)
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Rod Position Indicatiopf-7
B 3.1.("

T5T
-5 r-f

BASES
LCO
(continued)

OPERABILITY of the position indicator channels ensures that
inoperable, misaligned, or mispositioned( ý .rods can be
detected. Therefore, power peaking, ejected rod worth, and
SDM can be controlled within acceptable limits.

APPLICABILITY

The requirements on the API and step counters are ony
_ aoppJcabe in MODES 1 and 2 (consistent with LCO 3 ..1,
and LCO 3.1. , .because these are the only MODES
Lc 3.
w ichpower is generated, and the OPERABILITY and
i&_n
allgnment of rods have the potential to affect the safety of
the OPERABILITY of the
. In the shutdown MODES.
alle.
potential to affect the
the
has
banks
control
and
shutdown
required SDM, but this effect can be compensated for by an
increase in the boron concentration of the Reactor Coolant
System.

(a

ACTIONS

The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each inoperable rod
_3and each demand position
position indicator (_E
. This is acceptable because the Required
IE]
indicator
Actions for each Condition provide appropriate compensatory
actions for each inoperable position indicator.

1 7-Tr.P-23-4

idwJ'

A.1

up fails, the sition of the
When one RRPl channel per
still be determined by use of the incore ovab
RIO
K-),Based on experience, normal power opration does
detectors
not-require excessive movement of banks. If a bank
wr
o
significantly moved, the Required Action of .10
is required. Therefore, verification of RCCA position-:
within the Completion Time of 8 hours is adequate for
allowing continued full power operation, since the
probability of simultaneously having a rod significantly out
of position and an event sensitive to that rod position is
csmall.

(continued)
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ITS 3.1.7, ROD POSITION INDICATION
INSERT
The Required Action may also be satisfied by ensuring at least once per 8 hours that FQ(Z)
satisfies LCO 3.2.1, FNAH satisfies LCO 3.2.2, and SHUTDOWN MARGIN is within the limits
provided in the COLR, provided the nonindicating rods have not been moved.
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Rod Position Indication
B 3.1.86'TW
BASES
ACTIONS
(continued)

A.2
Reduction of THERMAL POWER to < 50X RTP puts the core into a
condition where rod position is [ot significantly affecting
core peaking factors (Ref.
The allowed Completion Time of 8 hours is reasonable, based
on operating experience, for reducing pow.er to
0._•RTP
from full power conditions without challenging
sTystems
and allowing for rod position determination by Required
Action A.1 above.
/______15.1i

/1

.1 and ).2

e

These Required Actions clarify that when one or more rods
with inoperable position indicators have been moved in
excess of 24 steps in one direction, since the position was
last determined, the Required Actions of A.1 and A. a e
still appropriat_ but must be initiated promptly under
Required Action 9.1 to begin verifying that these rods are
still properly positioned, relative to their group
positions.
&
If. within ,4 hours. the rod positions have not been
determined, THERMAL POWER must be reduced to 5 50% RTP
within 8 hours to avoid undesirable power distributions that
could result from continued operation at > 50% RTP, if one
or more rods are misaligned by more than 24 steps. The
allowed Completion Time of 4Athours provides an acceptable
period of time to verify the rod positions.

'x1.
1 and i0.
1.2
With one demand position indicator per bpik inoperable, the
rod positions can be determined by the)IRPI System. Since
normal power operation does not require excessive movement
of rods. verification by administrative means that the rod
position indicators are OPERABLE and the most withdrawn rod
and the least withdrawn rod are : 12 steps apart within the
allowed Completion Time of once every 8 hours is adequate.

(continued)
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ITS 3.1.7, ROD POSITION INDICATION
INSERT
B.1, B.2, B.3 and B.4
When more than one RPI per group fail, additional actions are necessary to ensure that
acceptable power distribution limits are maintained, minimum SDM is maintained, and the
potential effects of rod misalignment on associated accident analyses are limited. Placing
the Rod Control System in manual assures unplanned rod motion will not occur. Together
with the indirect position determination available via movable incore detectors will minimize
the potential for rod misalignment. The immediate Completion Time for placing the Rod
Control System in manual reflects the urgency with which unplanned rod motion must be
prevented while in this Condition.
Monitoring and recording reactor coolant Tavg help assure that significant changes in power
distribution and SDM are avoided. The once per hour Completion Time is acceptable
because only minor fluctuations in RCS temperature are expected at steady state plant
operating conditions.
The position of the rods may be determined indirectly by use of the movable incore
detectors. The Required Action may also be satisfied by ensuring at least once per 8 hours
that Fa(Z) satisfies LCO 3.2.1, FNH satisfies LCO 3.2.2, and SHUTDOWN MARGIN is
within the limits provided in the COLR, provided the nonindicating rods have not been
moved. Verification of control rod position once per 8 hours is adequate for allowing
continued full power operation for a limited, 24 hour period, since the probability of
simultaneously having a rod significantly out of position and an event sensitive to that rod
position is small. The 24 hour Completion Time provides sufficient time to troubleshoot and
restore the RPI system to operation while avoiding the plant challenges associated with a
shutdown without full rod position indication.
Based on operating experience, normal power operation does not require excessive rod
movement. If one or more rods has been significantly moved, the Required Action of C.1
or C.2 below is required.
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Rod Position Indication
B3.10'

BASES
ACTIONS

(continued)

:2

.2

Reduction of THERMAL POWER to • 50% RTP puts the core into a
condition where rod position is not significantly affecting
. The allowed Completion
core peaking factor limits (Ref.
period of time to
acceptable
an
provides
hours
Time of 8
verify the rod positions per Required Actions C.1.1
and C.1.2 or reduce power to 5 50% RTP.

if the Required Actions cannotkbe completed within the
must be brought to a
Associated Completion Time. thei?4M
apply. To achieve
not
does
MODE in-which the requirement
is status, 'te•ojE must be brought to at least MODE 3
within 6 hours. The allowed.Completion Time is reasonable.
\based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and
systems.
wihthout challenging
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REQUIREMENTS
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ITS 3.1.7, ROD POSITION INDICATION
INSERT
Performing a CHANNEL CALIBRATION on each RPI channel ensures that the RPI
electronics are operating properly. This CHANNEL CALIBRATION involves injecting a test
signal into the RPI electronics and verifying or adjusting the calibration from that point
forward. The CHANNEL CALIBRATION also verifies all alarms and indications, such as the
Rod Bottom lights. The CHANNEL CALIBRATION does not include the coil stack, as it
cannot be adjusted. The indicated RPI position is adjusted as needed to compensate for
thermal drift. The 18 month Frequency has been shown by operating experience to be
adequate.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.7 BASES, ROD POSITION INDICATION
1. North Anna Units I 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. North Anna utilizes an analog Rod Position Indication system, not a Digital Rod Position
Indication System. The Bases have been changed to reflect the North Anna design.
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. Changes are made (additions, deletions, and/or changes) to the ISTS which reflect the
plant specific nomenclature, number, reference, system description, analysis, or licensing
basis description.
5. The brackets have been removed and the proper plant specific information/value has been
provided.
6. The Bases are changed to reflect changes made to the specifications.
7. For North Anna, Reference 3 is the same as Reference 2. Therefore, Reference 2 has
been deleted and Reference 3 is replaced with Reference 2 within the text.
8. For North Anna, the term "control rod" is reserved for rods in the four banks of control
rods and the term "shutdown rod" is sued to refer to the rods in the two shutdown banks.
The term "rod" is used to refer to either or both. The Bases are revised to make this
distinction.
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ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES

Primary Grade Water Flow Path Isolation Valves
B 3.1.8
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.8 Primary Grade Water Flow Path Isolation Valves
BASES
BACKGROUND

During MODES 3, 4, and 5 operations, the isolation valves for primary
grade water flow paths that are connected to the Reactor Coolant
System (RCS) must be closed to prevent unplanned boron dilution of
the reactor coolant. The isolation valves must be locked, sealed, or
otherwise secured in the closed position.
The Chemical and Volume Control System is capable of supplying
borated and unborated water to the RCS through various flow paths.
Since a positive reactivity addition made by an uncontrolled reduction
of the boron concentration is inappropriate during MODES 3, 4 and 5,
isolation of all primary grade water flow paths prevents an unplanned
boron dilution.

APPLICABLE
SAFETY
ANALYSIS

The possibility of an inadvertent boron dilution event (Ref. 1)
occurring during MODES 3, 4, or 5 is precluded by adherence to this
LCO, which requires that the primary grade water flow path be
isolated. Closing the required valves prevents the flow of significant
amounts of primary grade water to the RCS. The valves are used to
isolate primary grade water flow paths. These valves have the
potential to indirectly allow dilution of the RCS boron concentration.
By isolating primary grade water flow paths, a safety analysis for an
uncontrolled boron dilution accident is not required for MODES 3, 4 or
5.
The RCS boron concentration satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).
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ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES
LCO

This LCO requires that primary grade water be isolated from the RCS
to prevent unplanned boron dilution during MODES 3, 4, and 5.
For Unit 1, primary grade water flow paths may be isolated from the
RCS by closing valve 1-CH-217 or 1-CH-220, 1-CH-241, FCV-11 14B
and FCV-1113B. For Unit 2, primary grade water flow paths may be
isolated from the RCS by closing valve 2-CH140, or 2-CH-160, 2-CH
156, FCV-2114B, and FCV-2113B.
The LCO is modified by a Note which allows the primary grade water
flow path isolation valves to be opened under administrative control
for planned boron dilution or makeup activities.

APPLICABILITY

This LCO is applicable in MODES 3, 4, and 5 to prevent an
inadvertent boron dilution event by ensuring closure of all primary
grade water flow paths.
In MODE 6, LCO 3.9.2, "Primary Grade Water Flow Path Isolation
Valves - MODE 6," requires all primary grade water isolation valves to
be closed to prevent an inadvertent boron dilution.
In MODES 1 and 2, the boron dilution accident was analyzed and was
found to be capable of being mitigated.

ACTIONS

A.1, A.2, and A.3
Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the primary grade water
flow path isolation valves locked, sealed, or otherwise secured closed,
except as allowed under administrative control by the LCO Note.
Because of the possibility of an inadvertent boron dilution, Required
Action A.1 prohibits other positive reactivity additions while securing
the isolation valves on the primary grade water system. The
Completion Time of "Immediately" for suspending positive reactivity
additions reflects the importance of preventing known positive
reactivity additions so that any boron dilution event can be readily
identified and terminated.
The Required Action A.2 Completion Time of 15 minutes for securing
the isolation valves provides sufficient time to close and secure the
isolation valves on the primary grade water flow paths while
minimizing the probability for an unintentional dilution during the
Completion Time. Securing the valves in the closed position ensures
that the valves cannot be inadvertently opened.
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ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES
ACTIONS
(Continued)

SURVEILLANCE
REQUIREMENTS

The performance of Surveillance 3.1.1.1 under Required Action A.3
verifies that the SDM is within the limits provided in the COLR. It is
performed to verify that the required SDM still exists and any
inadvertent boron dilution that may have occurred has been detected
and corrected. The Completion Time of 1 hour is reasonable, based
on the time required to request and analyze an RCS water sample to
determine the boron concentration and to compute the SDM.

SR 3.1.8.1
The primary grade water flow path isolation valves are to be locked,
sealed, or otherwise secured closed to isolate possible dilution paths.
The likelihood of a significant reduction in the boron concentration
during MODES 3, 4, and 5 is remote due to the large mass of borated
water in the RCS and the fact that the specified primary grade water
flow paths are isolated, precluding a dilution. The SHUTDOWN
MARGIN is verified every 24 hours during MODES 3, 4, and 5 under
SR 3.1.1.1. The Frequency is based on the time required to verify
that the isolation valves in the utilized flow path are locked, sealed, or
otherwise secured in the closed position following a boron dilution or
makeup activity.

REFERENCES

1.
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UFSAR, Section 15.2.4.
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.8 BASES, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES

1. The Bases for a specification on primary grade water flow path isolation has been added
to the ITS. The specification supports the North Anna boron dilution accident analysis
which assumes that a boron dilution event is precluded in MODES 3, 4, 5, and 6 due to
isolation of the primary grade water flow paths. In MODE 6, primary grade water flow
path isolation is governed by ITS 3.9.2.
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a test pr ram be established to ensure that structures.

systems and components will perform satisfactorily insc
" the F
serviC E. All functions necessary to ensure that
specRied design conditions are not exceeded during normalT
opation and anticipated operational occurrences must be
This testing is an integral part O the aeslign.ent dfor
tted.
LConstruction. and operation of the plant. Requirement
testspi
notification of the NRC, for the purpose of conductid
and experiments, are specified in 10 CFR 50.59' (BR( 2).

SThe

key objectives of atest program are to (Rh. 3):s.ucu

a.
b.

Ensure that the facility has been ade tately designed;
in the design and
Validate the analytical models us

d.

at the facility
Ensure that installationo f equipment with
an
the design;
been accomplished. in accordance

S

and
Verify that the o rating and emergency procedures are
adequate.
S-To accomplish the~i objectives. testing is performed aior
er
initial crit'_,l iyality; duridrnng stastrtup, low power.
~ ~~~to
e.

•

/
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PHYSIC TESTS Excpton

BAC

UND
ontinued)

ODE,

ascension, and at power operation; an -after each refueling.
oad fuel cycles ensure
The PHYSICS TESTS requirements for
that the operating characteristic of the core are
consistent with the design predj tions. and that the core
can be operated as designed (Ref. 4).
.e written and approved in
PHYSICS TESTS procedures
accordance with establis med ormats. Ine proceaures incluae
all information necess fy to permit a detailed execution of
the testing required /o ensure that the design intent is
met. PHYSICS TESTyare performed in accordance with these
procedures, and • st results are approved prior to continued
power escalatior• and long term power operation.
STS required for reload fuel cycles (Ref. 4)
The PHYSIC
are listed below:
in MODE
utron Flux Symmetry;

a.

(

b

Power Distribution-Intermediate Power;

c.

Power Distribution-Full Power: and

d.

Critical Boron Concentration-Full Powe

The first test can be performed in eit eeMODE 1 or 2. and
ODE 1. These and
the last three tests are performed i
other supplementary tests may be r juired to calibrate the
nuclear instrumentation or to di nose operational problems.
These tests may cause the operating controls and process
variables to deviate from tfieir LCO requirements during
their performance. The I fat two tests are performed at
/
;!90
%RTP .
Symmetry Test measures the degree of
The Neutron F
try of the core neutron flux at as low
azimuthal s
a power 1 el as practical, depending on the method
e Flux Distribution Method uses incore flux
used.
detec rs to measure the azimuthal flux distribution

a.

at elected locations with the core at :5 30% RTP.

b.
/

he Power Distribution-Intermediate Power Test
coree
reactor
the and
the power
measures
intermediate
power distribution
levels betweenof 40X
75X RTP/
This test uses the incore flux detectors to me re

core power distribution.

II

/
_

(continued)
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B33.1.9
BASES
BAC

OUND
continued)

7 c.

The Power Distribution-Ful Power. Test measures the
power distribution of the eactor core at-a 90% RTP

using incore flux detec rs.
simply measures th critical boron concentration at
> 90% RTP. with 1 rods fully withdrawn, the lead
control bank b ng at or near its fully withdrawn
position, an ith the core at equilibrium xenon
conditions.
For initial s artups. there are two currently required tests
that violat the referenced LCO. The pseudo ejected rod
test. perff rmed at approximately 30% RTP. and the pseudo
dropped d test, performed at approximately 50% RTP,
requir individual rod misalignments that exceed the lj'its
speci ed in the relevant LCO.

APPLICABLE
SAFETY ANALYSES

he fuel is protected by an LCO. which preser s the
the safety
initial conditions of the core assumed duri
analyses. The methods for development of e LCO. which are
superseded by this LCO. are described in he Westinghouse
Reload Safety Evaluation Methodology R ort (Ref.-5). The
above mentioned PHYSICS TESTS, and o er tests that may be
required to calibrate nuclear instr entation or to diagnose
operational problems, may require he operating controls or
process variables to deviate fr their LCO limitations.
Reference 6 defines require ts for initial testing of the
facility, including PHYSIC. TESTS. Tables [14.1-1
and 14.1-2] (Ref. 6) sumuj rize the zero, low power. and
power tests. Requiree s for reload fuel cycle PHYSICS
TESTS are defined in )jFSII/ANS-19.6.1-1985 (Ref. 4).
Although these PHYS S TESTS are generally accomplished
within the limits /or all LCOs, conditions may occur when
one or more LCO must be suspended to make completion of
ssible or practical. This is acceptable as
PHYSICS TESTS
design criteria are not violated. When one
uel
the
long as
or more o he requirements specified in:
LCO 3. .5,
LCO .1.6.
.1.7,
.LC
3.2.3,

"Rod Group Alignment Limits";
"Shutdown Bank Insertion Limits";
"Control Bank Insertion Limits";
"AXIAL FLUX DIFFERENCE (AFD)"; or
/
S•r

WOG STS
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BASES
PLICABLE
SAFETY ANALYSES
(continued)

LCO 3.2.4, "QUAD

POWER TILT RATIO (QPTR)"

are suspende for PHYSICS TESTS. the fuel design c iteria
as long as the requirements of" LCOA.2.1,
are preser
Hot Channel Factor (F0 (Z))." and :LCy/3.2.2.
"Heat Fl
"Nuclea Enthalpy Rise Hot Channel Factor (F%4 ." are
satis ed. power level is maintained < 85%,RTP. and SDM is
kfk. Therefore. LCO 3.1.9 requyres surveillance
[ .•
o he hot channel factors and SDM to v fify that their
/
mits are not being exceeded.
PHYSICS TESTS include measurements f core nuclear
parameters or the exercise of co rol components that affect
process variables. Among the p ocess variables involved are
AFD and QPTR. which represent nitial conditions of the unit
safety analyses. Also invol ed are the movable control
components (control and sh down rods), which are required
to shut down the reactor. The limits for these variables
are specified for each el cycle in the COLR.
PHYSICS TESTS meet t.. criteria for inclusion in the
Technical Specific@ ions, since the component and process
variable LCOs susffended during PHYSICS TESTS meet
Criteria 1. 2,"id 3 of the NRC Policy Statement.
Reference 7 lows special test exceptions to be included as
part of th LCO that they affect. However, it was decided
his special test exception as a separate LCO
to retai
becaus it was less cumbersome and provided additional

clani

LCO

to
rods and
shut t wn
rods and
control
selected
LCO allowsoutside
their
specified
alignmi9
limits
SbehThispositioned
insertion limits to conduct PHYSICS TESTS *n MODE 1. to
verify certain core physics parameters. )he power level is
limited to : 85%RTP and the power ran eneutron flux trip
setpoint is set at 10% RTP above the T YSICS TESTS power
level with a maximum setting of 90%XTP. Violation of
0 3.2.3. or LCO 3.2.4.
LCO 3.1.5. LCO 3.1.6, LCO 3.1.7,
during the performance of PHYSI6S5TESTS does not pose any
L
uthreat to the integrity of the/fuel as long as the
LCO 3.2.2 are satisfied and
requirements of LCO 3.2.1 a
-provided:
(co

TS-B-3.1-55
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B 3.1-55

inued)_

----Rev 1. 04/07/95

PHSCS TESTS'Excepti ons--MOE "I

LCO

a. THERMAL POWER ismaintained :585%
b.

T

Power Range Neutron Flux-High tyip setpoints are

S• 10% RTP above the THERMAL POWER at which the test is
performed, with a maximum s fing of 90% RTP. and

c.

SDM is > [1.6]%Ak/k.

Operation with THERMAL P R < 85% RTP during PHYSICS TESTS
provides an acceptable ouermal margin when one or more of
the applicable LCOs i out of specification. The Power
a
Range Neutron Flux igh trip setpoint is reduced so that and
condition
state
at
steady
the
operation
between
normal
ts
ex
during
margin
xit
ha
similar
th
ti stoi
RTP.
APPLICABILITY

This L

is applicable in MODE 1 when performing PHYSICS

applicable PHYSICS TESTS are performed at
wer
TESTS are performed at full
r
alPHYSICS
P. Othe
TEST
an
LCO,
existing
any
of
violation
require
t do not
herefore do not require a PHYSICS TESTS exception./The
PHYSICS TESTS performed in MODE 2 are covered by CO 3.1.10.
"PHYSICS TESTS.Exceptions-MODE 2."

"TES . TP

ACTION

A.1 and A.2
If the SDM requirement is not met boration must be is
Time of 15 minutes
initiated promptly. A Complet'
align and start the
rrectly
to
5
adequate for an operator
operator should begin
The
compopents.
and
systems
required
for the plant
available
boration with the best s9drce
until SDM is within
continued
be
ll
Boration
conditions.
limit.

Suspension of PH ICS TESTS exceptions requires restoration
of each of the pplicable LCOs to within specification.

(continued)
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BASES
ACTION

B.1 and B.2
P, the only acceptable actions
When THERMAL POWER is > 85
to 5 85% RTP or to suspend the
P
are to reduce THER
With the PHYSICS TESTS exceptions
PHYSICS TESTS exceptio
may proceed if all other LCO
TESTS
PHYSI
the
suspended,
Fuel integrity may be challenged-with
'V
.
requirements are
iutdown rods misaligned and THERMAL POWER
control rods or
> 85%RTP. Th llowed Completion Time of I hour is
reasonable, b sed on operating experience, for completing
the Require Actions in an orderly manner and without
challengiý0 plant systems. This Completion Time is also
t with the Required Actions of the LCOs that are
cons
susped by the PHYSICS TESTS.

When the Power Range Neutron Flux-High trip s points are
> 10% RTP above the PHYSICS TESTS power leve or > 90% RTP,
the Reactor Trip System (RTS) may not prov e the required
degree of core protection if the trip se int is greater
than the specified value.
The only acceptable actions are to estore the trip setpoint
to the allowed value or to suspen the performance of the
pletion Time of 1 hour is
PHYSICS TESTS exceptions. The
based on the practical amount f time it may take to restore
value.
etpoints
Flux-High
Co~mpl etion
Neutron with
Thi s correct
the
safety.to the
operatintrip lant"
consistent
LCOs
the
of
Time is consistent with h'e Required Actions
that are suspended by Ahe PHYSICS TESTS.

SURVEILLANCE
REQUIREMENTS

SR

3.1.9.1

Verificat' n that the THERMAL POWER level is ! 85% RTP will
at the required core protection is provided during
ensure
formance of PHYSICS TESTS. Control of the reactor
the
pow level is a vital parameter and is closely monitore
d ing the performance of PHYSICS TESTS. A Frequency#f
hour is sufficient for ensuring that the power le wl does

(continued)
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PHYSICS TESTS Excepti

s-MODE 1
B 3.1.9

BASES

S,.RVEILL
C'SR
3.1.9.2
(conti ued)

utron Flux-High trip
Verification of the Power Range
setpoints within 8 hours prior P initiation of the PHYSICS
ensure that the RT is properly set to perform
TESTS
TESTS.
PHYSICSwill
SR 3.1.9.3
3.2.1.1 and SR 3.2.2.1 measures the
The performance of
. respectively. If the requirements
core F0 (Z) and the
of these LCOs ar met, the core has adequate protection from
exceeding its sign limits, while other LCO requirements
are suspende . The Frequency of 12 hours is based on
rience and the practical amount of time that
operating e
it may ta to run an incore flux map and calculate the hot
channel actors.
SR

.1.9.4

e SDM is verified by performing a reactivity balance.
calculation, considering the following reactivity effects:
a.

Reactor Coolant System (RCS) boron concentration;

b.

Control bankposition:

c.

RCS average temperature;

d.

Fuel burnup based on gross thermal ene gy generation;

e.

Xenon concentration;

f.

Samarium concentration; and

g.

Isothermal temperature

fficient (ITC).

r Doppler reactivity in the
Using the ITC accounts
reactor is subcritical, and the fuel
calculation because t
hanging at the same rate as the RCS.
temperature will
is based on the generally slow
hours
of
Frequency
The
change in requr ed boron concentration and on the low

.probability

WOG STS

an accident without the required SDN.
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REACTIVITY CONTROL SYSTEMS
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B 3.1.0 PHYSICS TESTS Exceptions-MODE 2
BASES
BACKGROUND

The primary purpose of the MODE 2 PHYSICS TESTS exceptions
is to permit relaxations of existing LCOs to allow certain
PHYSICS TESTS to be performed.
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 art of the de,y
Roeqruirementsfor
construction, and operation of thef
notification of the NRC, for the purpose of conducting tests
and experiments, are specified in 10 CFR 50.59 (Ref. 2).
The key objectives of a test program are to (Ref. 3):
a.

Ensure that the facility has been adequately designed;

b.

Validate the analytical models used in the design and
analysiss;

c.

Verify the assumptions used to predict unit response;

d.

Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e.

Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality, during startup, during low power
operations, during power ascension, at high power, and after
each refueling. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions and that the
core can be operated as designed (Ref. 4).
.PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
*(continued)
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PHYSICS TESTS Exceptions-MODE
B 3.1.4
BASES
BACKGROUND
(continued)

all information necessary to permit a detailed execution of
the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operat:ion.
The PHYS•XS TESTS required for reload fuel cycles (Ref. T )
e are listed below:
5
*2

f

]J-de~•(•

a.
b.

roýo Withdrawn;
Concentration-*C
ins •td:••
Critical
ntrolRcds
ration
n Con
cal Boron
__o

d.

Isothermal Temperature Coefficient (ITC): and

e.

Neutron Flux Symmetry.

and theandlast
MODE 2, These
tests are performed
TheL_ first four
MODEin 1
performed in •
other supplementary tests may be required to calibrate the
nuclear instrumentation or to diagnose operational problems.
These tests may cause the operating controls and process
variables to deviate from their LCO requirements during
their performance.
a.

• ••

e
-T

The Critical Boron Concentration-Control Rods
Withdrawn Test measures the critical boron
concentration at hot zero power (HZP). With all rods
out, the lead control bank is at or near its fully
withdrawn position. HZP is where the core is criticalat
(k., = 1.0), and the Reactor Coolant System (RCS) is
design temperature and pressure for zero power. of the
of this test should not violate any
Performance
referenced LCOs.

Rods Inser
at•••
concentration
-on -Control
Concentrat*
the critical
masures
cal Boron
The Cri
b. , Test
w~e
lf at least 1% b•k/k
wiJ" a bank having a wort .re.
This test is.-us to
Aully inserted into the
W'• the
coefficient.
ivity
rea
boron
the
measure
e boron
nks fully withdrawn.
core at HZP and all
dually
e reactor coolant is
concentration of
lowered in a cotinuous manner. The se cted bank is
make up for the decr sing boron
then inserted
(continued)
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INSERT
The Differential Boron Worth Test determines if the measured differential boron worth is
consistent with the predicted value. With the core at HZP, the change in equilibrium boron
concentration is determined at different rod bank positions. As the rod bank or banks are
moved, the reactivity change is measured using a reactivity computer. The measured
reactivity change is divided by the difference in measured critical boron concentrations to
determine the differential boron worth. The insertion of the rod bank could result in violation
LCO 3.1.4, "Rod Group Alignment Limits"; LCO 3.1.5, "Shutdown Bank Insertion Limits"; or
LCO 3.1.6, "Control Bank Insertion Limits."

North Anna Units 1I and 22

B 3.1-61
to Page
Insert
Insert to
Page B 3.1-61
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BASES
concentinrruntil the selected bank has been moved
over itsjeftire range of travel. The reactivity
resulting from each incremental bdnk movement is
measured with a reactivity compyter. The difference
between the measured critical foron concentration wit
'all rods fully withdrawn and •th the bank insertede
determined. The boron reactivity coefficient is
determined by dividing the'measured bank worth by he
measured boron concentr ion difference. Perfor ance
of this test could vio te LCO 3.1.5. "Rod Grop
Alignment Limits"; L 3.1.6, "Shutdown Bank nsertion
Limit"; or LCO 3.1. , "Control Bank Insert n Limits."

BACKGROUND
(continued)

--

0

7MWorth Test is used to measure the
c. The
banks. This test
reactivity worth of selected(dý.
is performed at HZP and has three alternative methods
of performance. The first method, the Boron Exchange
Method, varies the reactor coolant boron concentration
bank in response to the
and moves the selected
//
changing boron concentration. The reactivity changes
are measured with a reactivity computer. This
f banks.
sequence is repeated for the remaining
The second method, the Rod Swap Method, measures the
worth of a predetermined reference bank using the
Boron Exchange Method above. The reference bank is
then nearly fully inserted into the core. The
selected bank is then inserted into the core as the
reference bank is withdrawn. The HZP critical
conditions are then determined with the selected bank
fully inserted into the core. The worth of the
selected bank is inferred, based on the position of
the reference bank with respect to the selected bank.
This sequenI.e.i.srepeated as necessary for the
remaining Cr,9!tJ banks. The third method, the Boron
bank over
Endpoint Method, moves the selected(
its entire length of travel and then varies the
reactor coolant boron concentration to achieve HZP
criticality again. The difference in boron
concentration is the worth of the selectedoý
bank. This sequence is repeated for the remaining
• . banks. Performance of this test could violate
73J

d.

S

cz

LCO 3.1•.,-or LCO 3.1.0.

The IT Test measles the ITC o the reactor. This
test is performed at HZP and has two methods of
(continued)
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BASES
performance. The first method, the Slope Method.
varies RCS temperature in a slow and continuous
manner. The reactivity change is measured with a
reactivity computer as a function of the temperature
change. The ITC is the slope of the reactivity versus
the temperature plot. The test is repeated by
reversing the direction of the teemerature change, and
twodalculated
the final ITC is the average of
ITCs. The second method, the En point Method, changes
the RCS temperature and measures the reactivity at the
beginning and end of the temperature change. The ITC
is the total reactivity change divided by the total
temperature change. The test is repeated by reversing
the direction of the temperature change, and the final
ITC is the average of the twoPcalculated ICs
Performance of this test could violate LCO 3.4.2, 'RCS
Minimum Temperature for Criticality."

BACKGROUND
(continued)

'7
e.

The Flux Symmetry Test measures the degree of
azimuthal symmetry of the nutron flux at as low a
ro
s HZPet(Control
hetset
ependicon
ractca
as
f tesf~rmed at
cower
can- beper
I~ipoyed.vel Tis
(Flux
RTP
30%
:5
t
or
Method)
0o Wor tfSymmetry
be/
thenSymmetry
whichRodcanWorth
a controlThebfk.ustrol
insertsMethod).
Meistod* uxion

0

thdrawn to compensate azr the insertion of a siole
rods
The symmetrj
wtric toset.
the •metry
from tha s tested
rod are
evaluate
control
of each set
(•ower
flux
of the control r dworth and neutron
to t
distribution)./r~eactivity computer is dsed ofthd
measure the -ntrol rod worths. Performance
_rfn a _1i"i_-rFr-r V "
.tst coulcvi•olate LCO 3.1.
TheFux Distribution Method uses the incore flux
detectors to measure the azimuthal flux distribution
at selected locations with the core at :!g30% RTP.

APPLICABLE
SAFETY ANALYSES

The fuel is protected by LCOs that preserve the initial
conditions of the core assumed during the safety analyses.
of
development
The
IWthe "LCOs that are excepted by
in h,
described
LCO are for
this methods

The abo vementioned

etho oy re
ati
breueoo
•HYSICS TESTS. and other tests thatl
to diagnose operational
.calibrate nuclear instrumentation
ef.-

.
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BASES
problems, may require the operating control or process
APPLICABLE
ANALYSESa--. variables to deviate from their LCO limitations.
SAFETY
(continued)
(otudtSAR defines requirements for initial testing of
l-,I.-2
facility, including PHYSICS TESTS. Tablest14.es P.
summarize the zero, low power, and powe
3 and 14*
defined
are
TESTS
PHYSICS
cycle
fuel
rload
for
Reauiremnts
%-,
(Ref. 4). Although these PHYSICS
/ANS-19.6.1-1•g)
In
in.within the limits for all
accomplished
generally
are
('_TESTS
LCOs, conditions may occur when one or more LCOs must be
suspended to make completion of PHYSICS TESTS possible or
practical. This is acceptable as long as the fuel design
(5)
criteria are not violated. When one or more of the
Temperature.."Moddeerator
3.1
LCO
in
specified
requirements
and
_. LCO 3.1.W
3.1 PHYSICS
LCO for
fuelesin
Coefficient
the 3.1.
TESTS. LCO
suspended
-- E0.4.2 are(MTC)."
is
level
the power istkepts- limited
long as tempera
are preserved
criteria
the reactoras coolant
: 5% RTP,
to
> 531 0F, and SDM is 2

7•3•F-1

./-,,.

The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect
process variables. Among the process variables involved are
AFD and QPTR, which represent initial conditions of the unit
reurd
movable control
safety analyses. Also involved are t
(..ý~
....
...
rqire~d
:iý e
............
arei
wfl1'Icn
vrj
shutdow9W
and
these
(control
for
components
limits
to shut down the reactor. The
/.•.
YSICS/
COLR
the
in
cycle
fuel
each
for
fied
aa s
7
•echnical
varu,le
in p~cess
inclusi•s and
t the criter.
sil. the orcompone
SpeST ications,
.

•• •

ff•"

oof the •
33suspended
Lnnd se

"-------

(3)

6

I

ing PHYSICS
oiySaeent.

S meet

•
,.

riteria 1 2.

Reference(@ allows special test exceptions (STEs) to be
included as part of the LCO that they affect. It was
decided, however, to retain this STE as a separate LCO
because it was less cumbersome and provided additional
clarity.

(D

This LCO allows the reactor-parameters of MTC and minimum
temperature for criticality to be outside their specified
ddition. it allows selected control and
limits. I
to be positioned outside of their specified
.shutdown
Operation beyond specified
alignment a insertion limit

LCO

(continued)
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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 provided in their respective Bases.
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BASES
LCO
(continued)

APPLICABILITY

ACTIONS

limits is permitted for the purpose of performing PHYSICS
TESTS and poses no threat to fuel integrity, provided the
0
SRs are met.
LCO 3.1.0,
LCO 3.,1
.1.
The requirements of
LCO 3.1 , and LCO 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:
a.

RCS lowest loop average temperature is

b.

SDM isk
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This
il iF1•1,1Pwhen ,T erforminrpr low Dower
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A.1 and A.2
If the SDM requirement is not met. boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. The operator should begin•
boration with the best source available for the
conditions. Boration will be continued until SDAis within
limit.
Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable LCOs to within specification.
B.1
When THERMAL POWER is > 5% RTP. the only acceptable action
is to open the reactor trip breakers (RTBs) to prevent
operation of the reactor beyond its design limits.
Immediately opening the RTBs will shut down the reactor and
prevent operation of the-reactor outside of its design
limits.
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ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2
INSERT
The Applicability is states as "during PHYSICS TESTS initiated in MODE 2" to ensure that
the 5% RTP maximum power level is not exceeded. Should the THERMAL POWER
exceed 5% RTP and, consequently, enter MODE 1, this Applicability statement prevents
exiting the Specification and its Required Action.
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PHYSICS TESTS Exceptions-MOD'
B 3.14
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BASES
ACTIONS
(continued)

C.1
0
When the RCS lowest T*, is < 531 F, the appropriate action
is to restore T ,, to within its specified limit. The
allowed Completion Time of 15 minutes provides time for
to
restoring T,,g to within limits without allowing the s
period
extended
an
for
condition
unacceptable
an
remain in
of time. Operation with the reactor critical and with
temperature below 531°F could violate the assumptions for
accidents analyzed in the safety analyses.

D.1
ctions" cannot he completed within the
f the Require
must be brought to a
ssociated Completion Time, the
MODE in which the requirement does not apply. To achieve
is status, the -MM must be brought to at least MODE 3
within an additional 15 minutes. The Completion Time of
15 additional minutes is reasonable, based on operating
experience, for reaching MODE 3 in an orderly manner and
systems.
without challenging

SURVEILLANCE
REQUIREMENTS

SR 3.1.0-1
The power range and intermediate range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1.
"Reactor Trip System (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is performed on each power range and
prior to
g
intermediate range channel
ensure that the
will
This
TESTS.
PHYSICS
the
initiation of
RTS is properly aligned to provide the required degree of
TESTS.
the PHYSICS
performance
a
core
e t ofensur
1 &U~TTIci
- I MI t the
our t"m during
e 1 rotection

ins

ntat

isO=Ebefor

nitiat

0
Verification that the RCS lowest loop T,,g is z 531 F will
ensure that the unit is not operating in a condition that
of the
* could invalidate the safety analyses. Verification
RCS temperature at a Frequency of 30 minutes during the
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*ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2

INSERT
Performance of the normally scheduled COT is sufficient to ensure the equipment is
OPERABLE. LCO 3.3.1 requires a COT on the power range and intermediate range
channels every 92 days. These Frequencies have been determined to be sufficient for
verification that the equipment is working properly. Because initiation of PHYSICS TESTS
does not affect the ability of the equipment to perform its function or the RTS trip capability,
and does not invalidate the previous Surveillances, requiring the testing to be performed at
a fixed time prior to the initiation of PHYSICS TESTS has no benefit.
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.0

T

77-/12

Ts zF-036
BASES
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SURVEILLANCE
REQUIREMENTS

SR 3.1..

-- A
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2' (continued)

performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

'3'

-rgri
az

The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:
a.
b.

•

..

.

f

RCS boroncncentration:
o

bank position;

c.

RCS average temperature;

d.

Fuel burnup based on gross thermal energy generation;

e.

Xenon concentration;

LS.9t-'•

•oue P•

f.

Samarium concentration;(0

eOA 01

a"'/

g.

Isothermal temperature coefficient (ITC)

qe
000
AL$

•

IP

REFERENCES

CPOJ

1. 10 CFR 50. Appendix B, Section XI.
2.

10 CFR 50.59.

3.

Regulatory Guide 1.68, Revision 2. August, 1978.

4.

ANsz/ANs.19.6.1-Me

.A98

0
(continued)

WOG STS

24?

for Doppler reactivity in this
the ITC
Using
calculation
Ah accounts
ý• the reactor is subcritical and the fuel
temperare
I
changing at the same rate as the RCS. pf
The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM.
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ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2
INSERT
SR 3.1.9.3
Verification that the THERMAL POWER is _ 5% RTP will ensure that the unit is not
operating in a condition that could invalidate the safety analyses. Verification of the
THERMAL POWER at a Frequency of 30 minutes during the performance of PHYSICS
TESTS will ensure that the initial conditions of the safety analyses are not violated.
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PHYSICS TESTS Exceptions-MODE 2
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Test Exception
B 3.1.11

IVITY CONTROL SYSTEMS
SHUTDOWN MARGIN (SDM) Test Exception

S

BACKGROUND

The primary purpose o the SDM test exception is to permit
relaxation of the S requirements during the measurement of
control rod worths in MODE 2 during PHYSICS TESTS.
CFR 50. Appendix B (Ref. 1), requires that
Section XI of
a test progra be established to ensure that structures.
systems, an components will perform satisfactorily in
1 functions necessary to ensure that the
service.
specifiee design conditions are not exceeded during normal
operai• n and anticipated operational occurrences must be
teste . This testing is an integral part of the design.
con ruction. and operation of the plant. Requirements fo ts
no fication of the NRC. for the purpose of conducting t
"dexperiments, are specified in 10 CFR 50.59 (Ref. 2
The key objectives of a test program are to (Ref.
y designed:

a.

Ensure that the facility has been adequat

b.

Validate the analytical models used i the design and

c.

Verify the assumptions used to p

d.

Ensure that installation of uipment at the facility
has been accomplished in a ordance with the design:

analysis:

dict unit response;

and
e.

Verify that operating
adequate.

nd emergency procedures are

To achieve these obje ives. testing is performed prior to
initial criticality during startup. low power, power
er operation. and after each refueling.
ascension, and at
for reload fuel cycles ensure
requirements
TS
The PHYSICS
that the opera ng characteristics of the core are
consistent w* h the design predictions and that the cor an
be operated/as designed (Ref. 4).
n
procedures are *written and approved
S.PHYSICS/14ST•
accor ance with established formats.

The proc •ures include

(continued)
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S~SDM Test ExceptionS
•

B 3.1.11

7/
UND
(ot0 inued)

all information necessary to permit a detailed execution of
the testing requiredto ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these /
procedures. andAest results are approved prior to continued
power escalatyon and long term power operation.
During the HYSICS TESTS measurements of control rod orth.
it may be necessary to align individual rods and bapks in
certain/configurations and utilize boron concentrations that
do not/provide sufficient SDM to meet the normal/
In this situation, it is necess y to invoke
requfiements.
special test exceptions (STEs) to allow the necessary
/
PHYSICS TESTS to be comDleted.

SAPPLICABLE

SAFETY ANAL ES

Special PHYSICS TESTS may require opeying the core under
controlled conditions for short per'6ds of time with less
than the normally required SDM. A' such, these tests are
not covered by any safety analys9 calculations.
Under the acceptance criteria(-o allow suspension of certain
LCOs for PHYSICS TESTS, fuel/damage criteria are not to be
exceeded. Even if an accident occurs during PHYSICS TESTS
with one or more LCOs suspknded, fuel damage criteria are
preserved because adequie limits on power distribution and
shutdown capability ar maintained during PHYSICS TESTS.
Reference 5 defines/the requirements for initial testing of
the facility,. incidding PHYSICS TESTS. Requirements for
reload fuel cycle PHYSICS TESTS are defined in
ANSI/ANS-19.6.1-1985 (Ref. 4). PHYSICS TESTS for reload
fuel cycles a~egiven in Table 1 of ANSI/ANS-19-6.1-1985.
generally accomplished
within
these PHYSICS
Althoughthe/limits
of allTESTS
LCOs.areConditions
may occur w
one
HYSICS
of
completion
make
to
suspended
be
must
LeOs
more
or
long as
TESTS possible or practical. This is acceptable
as the
g
1
As
violated.
not
are
criteria
the fupl design
linear heat rate remains within its limit. fu design
crieria are preserved.
ion inandtheprocess
co {onents
meet the criteria
the incl
P/YSICS TESTS
since for
Specifications.
/Technical
/variable LCOs suspended during PHYSIC TESTS meet
Criteria 1, 2. and 3 of the NRC Pol y Statement.
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B ?.1.11
BAE
LCO

eur

trleuodtoscniin
n cont
This LCO provides an exem

hta

n to the SDM requirements under

controlled conditions. T se conditions require that at

ed control rod worths be available
least the highest esti
is assumed that this available
for trip insertion..
negative reactivit will be sufficient to shut down the core
if required, ass ing there is not a concurrent boron
even
allowed th•
event. This
or c o'down
dilution
analyses.is because
safetyexemption
en bounding
thuhter
tests are Ieformed under close supervision and provid•ft
valal* formation on control rod worth and core SM.

APPLICABILITY

T s LCO is only applicable in MODE 2. an
rod worth
of control
measurement
ctualtime
is required.
the exception
only

ACTIONS

A.1

hen only during
cause this is the

If one or more control r s are not fully inserted and the
from OPERABLE control rods is less
available trip reactiv
control rod worth, the SDM,
iated
than the highest est
assumed for th e conditions. may not be available.
Under these cond" ions, it is necessary to promptly restore
the SDM to wit n limits.
The allowe Completion Time of 15 minutes ensures prompt
action a provides an acceptable time for initiating
to restore SDM, without allowing the core to remain
borati
in a unacceptable condition for an extended period of time

7

If all control rods are fully inserted, and the eactor is
subcritical by less than the highest estimat control rod
worth, the SDM. assumed for the test condi i•ns. may not be
available. Under these conditions, it i necessary to
promptly restore the SDM to within lim s.
The allowed Completion Time of 15 nutes provides an
ation to restore SDM.
acceptable time for initiating
in an unacceptable
main
to
core
the
without allowing
iod of time.
condition for an extended
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Test Exception•

BASES
SURVEIL •E
I

NIn

SR

3.1.11.1

order to establis
n acceptable SDM during the
measurement of cont 1 rod worths, it is necessary to know
control rod. A test Frequency of
the position of
2 hours is reas able, based on normal control rod motion

during contro rod worth measurements.
SR 3.1.11/

has been modified by a Note establishing that'

the postion of only those control rods not fully inserte'd
must e determined. It is assumed that the position and
wor of fully inserted control rods is known.
.

SR 3.1.11.2

.

n STE for SDM. is
One of the assumptions made in grantin
that all control rods not fully inser d will fully insert
rformed to verify that
when tripped. This Surveillance i

fact.

The Frequency of 24 hours prior to reducing the plant SDM
below the normal requi remets is acceptable, based on the
assumption that*the con 61 rods will remain OPERABLE and
trippable for 24 hour nd during the performance of the
test.
SR 3.1.11.2 has en modified by a Note establishing that
this Surveilla ce is only required for control rods not
fully inserte'd. During the performance of control rod worth
measurements. certain control rods remain fully inserted.
Since these rods are not relied on to trip, there is no need
to demonstrate that they will fully insert when tripped

REFERENCES

1.

10 CFR 50. Appendix B. Section XI.

2.

10 CFR 50.59.

3.

,.
Regulatory Guide 1.68. Revision

4.

ANRSiANS19.6.1-1985

August 1978.

Decem r 13. 1985.ht

*5. FSAR. Chapter 1

WOG STS
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JUSTIFICATION FOR DEVIATIONS
ITS 3.1.9 BASES, PHYSICS TESTS EXCEPTIONS - MODE 2
1. The description of PHYSICS TESTS required for reload fuel cycles is revised to be
consistent with the current guidance, ANSI/ANS 19.6.1-1997, and the Company startup
physics testing program.
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 revised to be consistent with the ITS.
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SECTION 3.1 - REACTIVITY CONTROL SYSTEMS
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ITS 3.1.1, SHUTDOWN MARGIN
UNIT 1
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3/4.1

REACTIVITY CONTROL SYSTEMS

3/4.1.1

BORATION CONTROL

LIMITING CONDITION FOR OPERATION

L.Co3,/. 1

3.1.1.1

,--(P)

m&v

The SHUTDOWN WAi

APPLICABILITY:

w4hm

NODESS

,,'5;h

ACTION:

With the
boratlon
until the
SURVEILLANCE REDUIREMENTS

4.1.1.1.1
a.

T
iiIeSiiTDOWN
MARGINs
ý

ýbaed

ýned

'.7

Within one hour after detection of an inoperable control rod(s) "

and at least once per 12 hours thereafter while the rod(s) is
I noperable. If

the inoperable control rod is immovable or
/
untrippable, the above required SHUTDOWN MARGIN shall be increased
by an amount at least equal to the withdrawn worth of the
i•iuvable or untrippable control rod(s).
I
m

K Lo,',
B ..A.L.'A

b.

Whein in MODM 1 or 2', at least once per 12 hours by varifying
that

C.

When'In MODE 2##, within 4 hours prior to achieving reactor
criticality by verifying that the pridicted critical control
rod position is within the limits of Specification 3.1.3.6.or

control bank withdrawal is within the limits of Specifica
tion 3.1.3.6.

X-.T
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II REACTIVITY CONTROL SYSTEMS (Continued,)
RE•UZREHENTS

SSURVEILLANCE
SURVEILLANCE REQUIREMENTS (Continued)
or to initial aprition above 5T

d.

it
u:97
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S if'.3J),I.

cosd

AL POWER a

Rati JEDathE~

r

POWE
ale

each fuel loading5 (y considraton
factors of e low,J
with the contrft banks at the mxhum insertion limitof
/
Specificatign'3.1.3.6.
7
in M
".t least once per 24 hours
consideration

a th

ollowing factors*

I

Reactor coolant ystem boron concentra on,

2.

Control rod

3.

Reactor aol ant system average

4.

Fue

-.

sition,

urnup based on gross t

rature,
I energy generatio

enon copcentration, and
Samariumn concentratio

"
The overall core reactivity balance shall bee comparredd to
411
once
least:
at
ak/k
1%
+
within
ageement:
predicted values to demonst:rate
This comarison shall consider
per 31 Effective Full Power Days (EFPD).
at least t:hose factors stated in Specification 4...1eabove..•
to corre-)
The predicted reactivit1y values shall be adjusted (normlitzed)
of
burnup
fuel
a
exceeding
to
prior
cond11tions
spond to the actual core
•
loading.
60 Effect:ive Full Power Days after each fuel

(
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F

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN..shall be(jj
:.)4~
Ii% % ArIe')ccI

/ZCo -,L

APPLICASILIT:

MODE 5. w

ACTION:

mZ4
W

uni1t

19

1 ~~

requ

/f7

D"M WMAIN is restored.

SURVEILLANCE REQUIREMENTS
I

S 2.1,1. t

4.1 .1.2 *uhe SHUTDOWN MARGIN s

a.

be da.teM r1edjowe !. I - Wk/:
Within one hur after detection of an Inoperable contro rod(s)

and at least once per 12 hours thereafter while'the rod(s) iS
a
inoperable. If the inoperable control rod is Imovable or untrip
pablo, the SHUTDOWN MARGIN shall be Increased by an amount at
least equal to the wlthdraw worth of the imovable or untrippable
control rod(s).

'114ý

s/'/~?,I.(.

(0
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UNIT 2
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3/4.1

REACTIVITY CONTROL SYSTEMS

3/4.1.1

BORATION CONTROL

SHUTDOWN MARGIN

(ýRA7

TH)

LIMITING CONDITION FOR OPERATION

I.cc
31.1

3.1.1.1

The SHUTDOWN MARGIN shall be g

APPLICABILITY:

MODES(.),_'

3, and 4.

GIN

anlM7

With the SHUTDOWN

co

/4,1
er thaj

de

r-equ9alo 1.77,-/k

;.4

c e
LAIi.

atojinitiate

x

u boratlon tg ter
nh~ equal pO gpm oP so u
conta
er
or eq uart
9,Wl2 boro r
iv Wn until the requ reLi
N s restored,

SURVEILLANCE REQUIRREENTS
3. .

4.1.1.1.1 •The SHUTDOWN MARGIN sh
a.

det

ned t

be-greaps•a-han or

al

Wthin one hour after dtcinof an inoperable control rod(s) andd

at least once per 12 hours thereafter while the rod(s) is inoperable.
If the inoperable control rod is immovable or untrippable, the above .
rquired
SHU`TrOOWW

b

bi

MARGIN shall bbe incregsed by an amoun

qual to the withdrawM

worth of the

at leas "

atervable or untrippable c1ntrol

"e )
./

at least once per 12 hours by verifying that control bank withdrawal
is within the limits of Specification 3.1.3.6.
c.

When in MODE 2 with Keff less than 1.0, within 4 hours prior to
achieving reactor criticality by verifying that the predicted
critical control rod position is within the limits of
Specificatiom 3.1.3.6.
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REACTIVITY CONTROL SYSTEMS
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SURVEILLANCE REQUIREMENTS (Continued)

d. P

r to initial oa ition above 5%

D THERMAL POWR

ter

ach fuel
consideratto of the factors of below
the controlloadin
b s atby the
maxi
fnseriontimit oi .pecificati
S3. 1.3.6.
'!ýO
/

St

. 1,0.

e.

in

3

r4

at least once per 24 houre by considerati

of

3. Reactor/ioolant system averat! temperature,
4.
5.

stated
inS

F e1burnup based on gross/ hermal energy generation,
enon concentration, an

eifcatior 4.11...
n
above.

The predictdrecivtvle

SamS rium concentratio.
4...12The overall core reactivity balance shall be compared to predicted
/values to demonstrate agreemnent within +1%ak/k at least once oer 31 Effec?-;ve,
SFull Power Days (EFPD). This comarisoF shall consider at least those factors
/stated in Specification 4.1.1.l l.e, above. The predicted reactivity values
shall be adjusted (normalized) to correspond to the actual core conditions
prior to exceeding a fuel burnup of 60 Effective Full Power Days after each
fuel loading.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN

T 9 ESS THAýDREý AýT 200-F

Ltco03.1

SURVEILLANCE REouIrMENTS
4.1.1.2
a

he SHUTAOWN MARGIN s

b

d.

inedteegreat

hnor

Within one hour after detection of an inoperable control rod(s) and
at least once per 12 hours thereafter while the rod(s) is inoperable.
If the inoperable control rod is immovable or untrippable,
the
SHUTDOWN MARGIN shall be increased by an amount at least equal
to
the withdrawn worth of the immovable or untrippable control rod(s).

b. At least once per 24 hiours ylicons
1.

r

earation of the followi g'factors:

or coolant system b on concentration,

Rea

b
4.

Fuel burnup ased on gross thermal ene

5.

Xenon

6.

NORTH ANNA - UNIT 2

generation,
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riurn concentration.
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DISCUSSION OF CHANGES
ITS 3.1.1, SHUTDOWN MARGIN
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG- 1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

CTS 3.1.1.1 provides SHUTDOWN MARGIN (SDM) requirements in MODES 1, 2, 3
and 4. CTS 3.1.1.2 provides SDM requirements in MODE 5. ITS 3.1.1 provides SDM
requirements in MODE 2 with KIff < 1.0 and MODES 3,4, and 5. This changes the CTS
by combining the SDM requirements for MODE 2 with KIff < 1.0 and MODES 3, 4, and
5. The change in Applicability for MODE 1 and MODE 2 with Kerr > 1.0 are described in
DOC A.3.
This change is acceptable because the requirements have not changed. Combining the
specifications is an editorial change. Any technical changes resulting from this
combination are discussed in other DOCs. This change is designated as administrative
because it does not result in a technical change to the specification.

A.3

CTS 3.1.1.1 provides SHUTDOWN MARGIN (SDM) requirements in MODES 1, 2, 3
and 4. Surveillance 4.1.1.1.1 .b states that when in MODES 1 and 2 with Keff> 1.0, SDM
is verified by verifying that the control banks are within the insertion requirements of
CTS 3.1.3.6, Control Rod Insertion Limits. ITS 3.1.1 is Applicable in MODE 2 with Ken'
< 1.0 and MODES 3, 4, and 5. ITS 3.1.5 contains the control bank insertion
requirements. This changes the CTS by dividing the SDM requirements and placing
those applicable in MODE 2 with Kerr < 1.0 Ak/k and MODES 3, 4, and 5 in ITS 3.1.1
and placing those applicable in MODE 1 and MODE 2 with KeIf > 1.0 in the control bank
specifications.
The purpose of CTS 3.1.1.1 is to ensure that the SDM assumed in the accident analyses is
available. When the reactor is critical, SDM is verified by ensuring that the control rods
are above the rod insertion limits. The Applicability Bases to ITS 3.1.1 states that in
MODES 1 and 2, SDM is ensured by complying with LCO 3.1.5, Shutdown Bank
Insertion Limits" and LCO 3.1.6, "Control Bank Insertion Limits." This change is
acceptable because the SDM requirements have not changed. Even though CTS 3.1.1.1 is
applicable in MODES 1 and 2, the CTS Surveillances state that it is verified by meeting
the rod insertion limits. The ITS also verifies SDM in MODES 1 and 2 via the rod
insertion limits. Any changes to the rod insertion limit requirements will be discussed in
DOCs for those specifications. This change is designated as administrative because it
does not result in a technical change to the specification.
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A.4

The Applicability of CTS 3.1.1.1 is MODES 1, 2, 3, and 4 with a footnote stating, "See
Special Test Exception 3.10.1 ." ITS 3.1.1 Applicability does not contain the footnote or
a reference to the Special Test Exception.
The purpose of the footnote reference is to alert the reader that a Special Test Exception
exists which may modify the Applicability of the specification. It is an ITS convention to
not include these types of footnotes or cross-references. This change is designated as
administrative as it incorporates an ITS convention with no technical change to the
Technical Specifications.

MORE RESTRICTIVE CHANGES
M. 1

CTS 4.1.1.1.1 .e and CTS 4.1.1.2.b requires SDM to be determined to be within its limit
every 24 hours when in MODES 3, 4, and 5. ITS SR 3.1.1.1 requires SDM to be
determined to be within its limit in MODE 2 with Kff < 1.0, and MODES 3, 4, and 5.
This changes the CTS by expanding the applicability of the Surveillance to include
MODE 2 with Keff < 1.0.
The purpose of the CTS 4.1.1.1.1 .e and CTS 4.1.1.2.b Surveillances is to verify that
sufficient SDM is available. CTS 4.1.1.1.1 .b states that when the reactor is in MODE 1
and MODE 2 with Keff > 1.0, SDM is verified by determining that the control rods are
above the rod insertion limits. In MODE 2 with Keff < 1.0, CTS 4.1.1.1.1 .c verifies SDM
by determining that the predicted critical position is within the rod insertion limits. This
change is acceptable because the ITS requires specific verification that the SDM is within
the limit specified in the COLR when in MODE 2 with Keff < 1.0. This change is
designated as more restrictive because it expands the conditions under which a
Surveillance must be performed.

RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
LA. I (Type 5 - Removal of Cycle-Specific ParameterLimitsfrom the Technical Specifications
to the Core OperatingLimits Report) CTS 3.1.1.1 states that the SHUTDOWN
MARGIN shall be > 1.77% Ak/k. CTS 3.1.1.2 states that the SHUTDOWN MARGIN
shall be > 1.77% Ak/k. The specific value of 1.77% Ak/k also appears in the CTS 3.1.1.1
and CTS 3.1.1.2 Action, and in Surveillance 4.1.1.1.1 and 4.1.1.2. ITS 3.1.1 states that
SHUTDOWN MARGIN shall be within the limits provided in the COLR. The Actions
and Surveillance Requirements of ITS 3.1.1 also reference SDM values located in the
North Anna Units 1 and 2
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COLR. This changes the CTS by relocating the SHUTDOWN MARGIN parameter
limits to the Core Operating Limits Report (COLR).
The removal of these cycle-specific parameter limits from the Technical Specifications
and their relocation into the COLR is acceptable because these limits are developed or
utilized under NRC-approved methodologies. The NRC documented in Generic Letter
88-16, Removal of Cycle-Specific Parameter Limits From the Technical Specifications,
that this type of information is not necessary to be included in the Technical
Specifications to provide adequate protection of public health and safety. The ITS still
retains requirements and Surveillances that verify that the cycle-specific parameter limits
are being met. ITS 3.1.1, SHUTDOWN MARGIN, continues to require that the SDM
limits located in the COLR are met. SR 3.1.1.1 requires periodic verification that SDM is
within the limits provided in the COLR. The method of determining or utilizing the
SDM parameter limit has not changed. Also, this change is acceptable because the
removed information will be adequately controlled in the COLR under the requirements
provided in ITS 5.6.5, Core Operating Limits Report. ITS 5.6.5 ensures that the
applicable limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems limits, and nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety analysis are met. This change is
designated as a less restrictive removal of detail change because information relating to
cycle-specific parameter limits is being removed from the Technical Specifications.
LA.2

(Type 3 - Removing ProceduralDetailsfor Meeting TS Requirements and Related
Reporting Problems) CTS Surveillances 4.1.1.1.1 .e, and 4.1.1.2.b require determination
that the SDM is within limit and specifically require the consideration of the following
factors: reactor coolant system boron concentration, control rod position, reactor coolant
system average temperature, fuel bumup based on gross thermal energy generation, xenon
concentration, and samarium concentration. ITS SR 3.1.1.1 requires determination that
SDM is within limit but does not describe the factors that must be considered in the
calculation. This information is relocated to the Surveillance Bases. This changes the
CTS by removing details on how the SDM calculation is performed from the
specifications and placing the information in the Bases.
The removal of these details for performing surveillance requirements from the Technical
Specifications is acceptable because this type of information is not necessary to be
included in the Technical Specifications to provide adequate protection of public health
and safety. The ITS still retains the requirement that the SDM be within limit. The details
of how SDM is calculated does not need to appear in the specification in order for the
requirement to apply. Also, this change is acceptable because these types of procedural
details will be adequately controlled in the ITS Bases. Changes to the Bases are
controlled by the Technical Specification Bases Control Program in Chapter 5. This
program provides for the evaluation of changes to ensure the Bases are properly
controlled. This change is designated as a less restrictive removal of detail change
because procedural details for meeting Technical Specification requirements are being
removed from the Technical Specifications.
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LESS RESTRICTIVE CHANGES
L. 1

(Category 3 - Relaxation of Completion Time) CTS 3.1.1.1 and CTS 3.1.1.2 Actions
state that when the SDM is less than the limit, boration must be initiated immediately.
ITS 3.1.1 Action A states that when SDM is less than the limit, boration must be initiated
within 15 minutes. This changes the CTS by relaxing the Completion Time from
"immediately" to 15 minutes.
The purpose of CTS 3.1.1.1 and CTS 3.1.1.2 Actions is to restore the SDM to within its
limit promptly. This change is acceptable because the Completion Time is consistent
with safe operation under the specified Condition, considering the operability status of the
redundant systems of required features, the capacity and capability of remaining features,
a reasonable time for repairs or replacement of required features, and the low probability
of a DBA occurring during the allowed Completion Time. The ITS Completion Time of
15 minutes is adequate for an operator to correctly align and start the required systems
and components. Fifteen minutes is the shortest specified Completion Time used in the
ITS. This change is designated as less restrictive because additional time is allowed to
restore parameters to within the LCO limits than was allowed in the CTS.

L.2

(Category 4 - Relaxation of Required Action) CTS 3.1.1.1 and CTS 3.1.1.2 Actions state
that when the SDM is not within its limit, boration must be initiated and continued at _
10 gpm of 12,950 ppm boric acid solution or equivalent until the required SDM is
restored. ITS 3.1.1 Action A states that with the SDM not within limit, initiate boration
to restore SDM to within limit. This changes the CTS by eliminating the specific values
of flow rate and boron concentration that must be used to restore compliance from the
Required Action.
The purpose of the CTS 3.1.1.1 and CTS 3.1.1.2 Actions is to restore the SDM to within
its limit. This change is acceptable because the Required Actions are used to establish
remedial measures that must be taken in response to the degraded conditions in order to
minimize risk associated with continued operation while providing time to repair
inoperable features. The Required Actions are consistent with safe operation under the
specified Condition, considering the operability status of the redundant systems of
required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring
during the repair period. Removing the specific values of flow rate and boron
concentration from the Action provides flexibility in the restoration of the SDM and
eliminates conflicts between the SDM value in the COLR and the specific boration values
in the Action. As stated in the ITS Bases for the Action, "In the determination of the
required combination of boration flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative to raise the boron concentration
of the RCS as soon as possible, the boron concentration should be a highly concentrated
solution, such as that normally found in the boric acid storage tank, or the borated water
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storage tank. The operator should borate with the best source available for the plant
conditions." Specifying a specific flow rate and concentration in the Action may not
accomplish the objective of raising the RCS boron concentration as soon as possible.
This change is designated as less restrictive because less stringent Required Actions are
being applied in the ITS than were applied in the CTS.
L.3

(Category5 - Deletion of Surveillance Requirement) CTS Surveillance 4.1.1.1.1 .d
requires verification that SDM is within its limit, "Prior to initial operation above 5%
RATED THERMAL POWER after each fuel loading, by consideration of the factors of e
below, with the control banks at the maximum insertion limit of Specification 3.1.3.6."
The ITS does not contain a similar requirement.
The purpose of CTS Surveillance 4.1.1.1.1 .d is to verify the core design predictions by
determining the SDM with the control rods at the insertion limits. This change is
acceptable because the deleted Surveillance Requirement is not necessary to verify that
the parameter used to meet the LCO is within limit. Thus, the parameter continues to be
tested in a manner and at a frequency necessary to give confidence that the parameter is
within limit. The core design predictions, such as rod worth, boron worth, and critical
boron concentration, are verified during the startup physics test program. The critical
boron concentration is verified periodically by ITS 3.1.2. Therefore, the core design
parameters upon which SDM relies are verified before exceeding 5% RTP after each
refueling outage. This change is designated as less restrictive because Surveillances
which are required in the CTS will not be required in the ITS.
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The SHUTDOWN MARGIN shall be >1.77% ak/k.
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With the SHUTDOWN -MARGIN < 1.77% Ak/k, imnediately initiate and continue
boration at 1 10 gpm of 12,950 ppm boric acid solution or equivalent
until the required SHUTDOWN MARGIN is restored.
SURVEILLANCE REQUIREMENTS

The SHUTDOWN MARGIN shall be determined to be >1.77% Ak/k:

4.1.1.1.1
a.

Within one hour after detection of an inoperable control rod(s/
and at least once per 12 hours thereafter while the rod(s) is •ee
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MARGIN
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When in MODES 1 or 2#. at least once per 12 hours by verifying
that control bank withdrawal is within the limits of Specifica
tion 3.1.3.6.

/b.

c.

When in MODE 2##, within 4 hours prior to achieving reactor
criticality by verifying that the predicted critical control
rod position is within the limits of Specification 3.1.3.6.
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SURVEILLANCE REQUIREMENTS (Continued)
d.

e.

Prior to initial operation above 5% RATED THERMAL POWER after
each fuel loading, by consideration of the factors of e below,
with the control banks at the maximum insertion limit of
Specification 3.1.3.6.
When in MODES 3 or 4, at least once per 24 hours by consideration
of the following factors:
1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration, and

6.

Samarium concentration.
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BORATION CONTROL
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SHUTDOWN MARGIN - Tav9 GREATER THAN 200*F
LIMITING CONDITION FOR OPERATION
3.1.1.

The SHUTDOWN MARGIN shall be greater than or equal to 1.77% Ak/k.

APPLICA•BILITY:

....

MODES 1.

4111,',, .

With the SHUTDOWN M4ARGIN less than 1.77% delta k/k, immediately initiate and

continue boration at greater than or equal to 10 gpm of a solution containing
greater than or equal to 12,950 ppm boron or equivalent until the required
SHUTDOWN MARGIN is restored.
SURVEILLANCE REQUIREMENTS
4.1.1.r.1
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at least once per 12 hours by verifying that control bank withdrawal
/
is within the limits of Specification 3.1.3.6.
c.

When in MODE 2 with Keff less than 1.0, within 4 hours prior 1to
b
achieving reactor criticality by verifying that the predicted
critical control rod position is within the limits of
is
Specification 3.1.3.6.
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SURVEILLANCE REQUIREMENTS (Continued)

d.

Prior to initial operation above 5% RATED THERMAL POWER after
each fuel loading, by consideration of the factors of e below, with
the control banks at the maximum insertion limit of Specification
3.1.3.6.

e.

When in MODES 3 or 4, at least once per 24 hours by consideration of
the following factors:
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1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,
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DISCUSSION OF CHANGES
ITS 3.1.2, CORE REACTIVITY
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG- 1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

CTS Surveillance 4.1.1.1.2 requires the overall core reactivity balance be compared to
predicted values to demonstrate agreement within +/- 1% Ak/k. ITS LCO 3.1.2 requires
the measured core reactivity to be within +/- 1% Ak/k of predicted values. This changes
the CTS by replacing the Surveillance requirement with an LCO.
This change is acceptable because the requirements have not changed. Converting the
requirement from a Surveillance in the SHUTDOWN MARGIN specification to an LCO
is consistent with the ITS format and content guidance. Any technical changed resulting
from this change are discussed in other DOCs. This change is designated as
administrative because it does not result in a technical change to the specification.

MORE RESTRICTIVE CHANGES
M. I

ITS SR 3.1.2.1 requires the core reactivity balance to be determined to be within 1% Ak/k
of the predicted value once prior to entering MODE 1 after each refueling. The CTS does
not contain a similar requirement. This changes the CTS by adding an additional
performance requirement for the core reactivity balance SR.
This change is acceptable because it requires a test which demonstrates agreement
between the core design and the core design predictions prior to raising core power above
5%. This verification, which is currently performed as part of the startup physics testing
program, gives additional confidence that the core design is acceptable for operation at
full power. This change is designated as more restrictive because it adds a Surveillance
Requirement which does not appear in the CTS.

RELOCATED SPECIFICATIONS
None
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REMOVED DETAIL CHANGES
LA. 1 (Type 3 - Removing ProceduralDetailsfor Meeting TS Requirements and Related
Reporting Problems) CTS Surveillances 4.1.1.1.1.2 requires comparison of the actual
and predicted core reactivity balance and specifically requires consideration of at least
those factors stated in Specification 4.1.1.1.1 .e. CTS 4.1.1.1.1 .e requires determination
of SDM and require the consideration of the following factors: reactor coolant system
boron concentration, control rod position, reactor coolant system average temperature,
fuel burnup based on gross thermal energy generation, xenon concentration, and
samarium concentration. ITS SR 3.1.2.1 requires comparison of the actual and predicted
core reactivity balance but does not describe the factors that must be considered in the
calculation. This information is relocated to the Surveillance Bases. This changes the
CTS by removing details on how the core reactivity balance comparison calculation is
performed from the specifications and placing the information in the Bases.
The removal of these details for performing surveillance requirements from the Technical
Specifications is acceptable because this type of information is not necessary to be
included in the Technical Specifications to provide adequate protection of public health
and safety. The ITS still retains the requirement that the core reactivity balance
comparison be within 1% Ak/k. The details of how this comparison is calculated does
not need to appear in the specification in order for the requirement to apply. Also, this
change is acceptable because these types of procedural details will be adequately
controlled in the ITS Bases. Changes to the Bases are controlled by the Technical
Specification Bases Control Program in the Technical Specifications Administrative
Controls section. This program provides for the evaluation of changes to ensure the
Bases are properly controlled. This change is designated as a less restrictive removal of
detail change because procedural details for meeting Technical Specification
requirements are being removed from the Technical Specifications.

LESS RESTRICTIVE CHANGES
L. 1

(Category2 - Relaxation of Applicability) CTS 3.1.1.1 is applicable in MODES 1, 2, 3,
and 4. ITS 3.1.2 is applicable in MODES 1 and 2. This changes the CTS by reducing the
applicable MODES in which the core reactivity requirement must be met.
The purpose of CTS Surveillance 4.1.1.1.2 is to verify the core design by comparing the
actual and predicted core reactivity. This change is acceptable because the requirements
continue to ensure that the process variables are maintained in the MODES and other
specified conditions assumed in the safety analyses and licensing basis The core
reactivity balance can only be determined when the reactor is critical (MODES 1 and 2).
Therefore, reducing the applicable MODES from MODES 1, 2, 3 and 4 to MODES 1 and
2 does not result in a reduction of the verification of this important measure of core
design accuracy. This change is designated as less restrictive because the LCO
requirements are applicable in fewer operating conditions than in the CTS.
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L.2

(Category 4 - Relaxation of Required Action) CTS 3.1.1.1 does not contain Actions to
follow if the core reactivity balance Surveillance is not met. If the core reactivity balance
Surveillance was not met, LCO 3.0.3 would be entered. LCO 3.0.3 requires the plant to
be in MODE 3 within 7 hours, MODE 4 within 13 hours, and MODE 5 within 37 hours.
ITS 3.1.2 contains Actions to follow if the core reactivity balance LCO is not met. If the
LCO is not met, 7 days is provided to re-evaluate the core design and safety analysis, and
determine that the reactor core is acceptable for continued operation and to establish
appropriate operating restrictions and SRs. If these actions are not completed within the
AOT, the plant must be in MODE 3 within 6 hours. This changes the CTS by providing
7 days to evaluate and provide compensatory measures for not meeting the core reactivity
balance requirement and then requiring entry into MODE 3 instead of requiring an
immediate shutdown and entry into MODE 5.
The purpose of CTS 4.1.1.1.2 is to verify the accuracy of the core design by comparing
the predicted and actual core reactivity throughout core life. This change is acceptable
because the Required Actions are used to establish remedial measures that must be taken
in response to the degraded conditions in order to minimize risk associated with
continued operation while providing time to repair inoperable features. The Required
Actions are consistent with safe operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of required
features, and the low probability of a DBA occurring during the repair period. Should the
core reactivity balance requirement not be met, time is required to determine the cause of
the disagreement and what, if any, adjustments are needed to the operating conditions of
the core. The startup physics testing program is used to verify most of the critical core
design parameters, such as control rod worth, boron worth, and moderator temperature
coefficient. In addition, there is considerable conservatism in the application of these
values in the accident analysis. Therefore, allowing a time to evaluate the difference and
make any adjustments to the operational controls is acceptable. The 7 day Completion
Time is reasonable considering the complexity of the evaluations and the time to meet
administrative requirements, such as 10 CFR 50.59 safety evaluation preparation and
approval. If it cannot be determined within 7 days that the core is acceptable for
continued operation, the unit must be shutdown. This change is designated as less
restrictive because less stringent Required Actions are being applied in the ITS than were
applied in the CTS.

L.3

(Category 7- Relaxation Of Surveillance Frequency) CTS Surveillance 4.1.1.1.2
requires the overall core reactivity balance to be compared with the predicted value once
per 31 EFPD. The CTS also requires the predicted reactivity values to be adjusted
(normalized) to the actual core conditions prior to exceeding a fuel burnup of 60 EFPD
after each fuel loading. ITS SR 3.1.2.1 also requires the measured core reactivity to be
compared to the predicted values every 31 EFPD, but the ITS SR is only required after 60
EFPD of core bumup. The ITS also allows the adjustment of the predicted values to the
actual values prior to exceeding a fuel burnup of 60 EFPD after each fuel loading. This

North Anna Units 1 and 2

Page 3

Revision 0

DISCUSSION OF CHANGES
ITS 3.1.2, CORE REACTIVITY
changes the CTS by not requiring the at-power core reactivity comparison until core
burnup reaches 60 EFPD.
The purpose of CTS Surveillance 4.1.1.1.2 is to verify the agreement between the actual
and predicted core reactivity. This change is acceptable because the new Surveillance
Frequency has been evaluated to ensure that it provides an acceptable level of equipment
reliability. The CTS and the iTS allows the predicted core reactivity values to be
normalized to the actual values prior to exceeding 60 EFPD of core burnup. This allows
sufficient time for core conditions to reach steady state, but prevents operation for a large
fraction of the fuel cycle without establishing a benchmark for the design calculations.
The required subsequent Frequency of 31 EFPD, following the initial 60 EFPD after fuel
loading, is acceptable, based on the slow rate of core changes due to fuel depletion and
the presence of other indicators (QPTR, AFD, etc.) for prompt indication of an anomaly.
This change is designated as less restrictive because Surveillances will be performed less
frequently under the ITS than under the CTS.
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4.1.1.4

The MTC shall be determined to be within Its limits during each fuel cycle as follows:

a.

The MTC shall be measured and compared to the
UIft specified In the CORE
OPERATING UMITS REPORT, prior to initial operation above 5% of RATED THERMAL
POWER, after each fuel loading.

b.

The MTC shall be measured a;t ,ny THERMAL POWER and compared to the 300 ppm
surveillance limit specified in the CORE OPERATING LIMITS REPORT (all rods
withdrawn, RATED THERMAL POWER condition) within 7 EFPD after reaching an
equilibrium boron concentration of 300 ppm. In the event this comparison indicated
the MTC is more negative than the 300 ppm survellance limit, the MTC shall be
remeasured, and compared to the(CNMtC limit specified In the CORE OPERATING
LIMITS REPORT, at least once pef'14 EFPD during the remainder of the fuel
cycle.( 1 )
I

I

1

(1 ) Once the equilibrium boron concentration (all rods withdrawn. RATED THERMAL POWER
condition) is 60 ppm or less, further measurement of the MTC In accordance with
4.1.1.4.b may be suspended providing that the measured MTC at an equilibrium boron
3
concentration -f s 60 ppm is less negative than the 60 ppm surveillance limit specified In
the CORE OPERATING UMITS REPORT.

SR3.1.32
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C.

3.1.1.4 The moderator temperature coefficient (MTC) shaW be within the limits specified in
t1e CORE OPERATING UMITS REPORT (COLR). The maxdmum upper Imit shall be
13
S0.6 x 10"4 AkAWF below 70 perent RATED THERMAL POWER and
r0
A
attFor aboye 70 peroent RATED THERMAL POWER.

WIth
the

a

f

(E

Limit - Limi
MODES
1,2 and
3 onl)*'
-• MOE
I"n
eol'

With the MTC more positive than the

EImit pecified In the CORE OPERATING

LIMITS REPORT. operations In MODES 1 and 2 may proceed

A

iý,b4

A

1. Control rod withdrawal limits are established and,

,61uwwntt -reslore

the MTC to within Its limit within 24 hours or be In O.TT

A6

hours.

hese

rawmaTI lia orac6a

l

ion

DB)w•-hin the next

( 2. The

rol rods are mai
ead within thej1lfhdrawal 1imits1,edtabIished a4ove
subsequent meas re~hnt verifies U
Mrc has ý.errrestored to ithin its
imit for the all ro
tthdrawn cononti6n.
"3. Prepj and submit a SpeW Report to the Comm
pursuant to
a ?cnion
6.9 within 10 days,
scrbing the value of e measured MTC.,,,,e interim
/,,,ntrol rod withdraw aYlimits and the prdt
erage core bum
necessary for
jrestoring the pos e MTC to within its
for
fortthe all rods wiftidrawn condition.
4. With the MTC more negative 1than the lmit specified in the CORE OPERATING
LIMITS REPORT, be In HOT SHUTDOWNwn 12 hours.

"With

2

Koff > 1.0

NORTH ANNA - UNIT 2

3/4 . 1-5

10of2

Amendment No. 97.J0.7Z.
700, 130,

/4,
MIB."1 71C4ý0
BoLCW1
MODERATOR M3UREý

6-7-91

COEFFICIENT

SURVEILANCE REOUREM9rTS
4.1.1.4
a.

The MTC shall be determined to be within its limits during each tuel cycle as follows.:,,,•
The MTC shall be measured and compared to the (ffi
t specified in the CORE
OPERATING UMITS REPORT, prior to Initial operation above 5% of RATED THERMAL

POWER, after each fuel loading.

SL3.1-3.2
Nok2.

gcvk3.")

b.

The MTC shall be measured at any THERMAL POWER and compared to the 300 ppm
surveillance limit specified in the CORE OPERATING UMITS REPORT (all rods

withdrawn, RATED THERMAL POWER condition) within 7 EFPD after reaching an
equilibrium boron concentration of 300 ppm. In the event this comparison indicated
the MTC is more negative than the 300 ppm surveillance limit, the MTC shall be
remeasured, and compared to thej)MTC limit specified in the CORE OPERATING
LIMITS REPORT, at least once er 14 EFPD during the remainder of the fuel
cycle .(1 0)

Once the equilibrium boron concentration (all rods withdrawn, RATED THERMAL POWER
condition) is 60 ppm or less, furlher measurement of the MTC in accordance with
4.1.1A.4.b may be suspended providing that the measured MTC at an equilibrium boron
concentration of ; 60 ppm is less negative than the 60 ppm surveillance limit specified in
the CORE OPERATING UMITS REPORT.
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DISCUSSION OF CHANGES
ITS 3.1.3, MODERATOR TEMPERATURE COEFFICIENT (MTC)
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG- 1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

0.6 x 10-4 Ak/k/°F
CTS 3.1.1.4 states that the maximum MTC upper limit shall be _<
below 70% RTP and • 0.0 x 1 0 -4 Ak/k/°/F at or above 70% RTP. ITS 3.1.3 states that the
maximum MTC upper limit shall be • 0.6 x 10.4 Ak/k/0 F when < 70% RTP, and •< 0.0
Ak/k/°F when Ž70% RTP. This changes the CTS by designating the maximum MTC
upper limit at Ž70% RTP as 0.0 Ak/k/°F instead of 0.0 x 10-4 Ak/k/°F.
This change is acceptable because the requirements have not changed. The maximum
upper limit for MTC when Ž> 70% RTP is zero. Presenting the limit as 0.0 instead of
0.0 x 10 4 is less confusing and consistent with how similar valves are presented in the
ITS. This change is designated as administrative because it does not result in a technical
change to the specification.

A.3

The Applicability of CTS 3.1.1.4 is modified by a footnote, designated "#", stating, "See
Special Test Exception 3.10.3." ITS 3.1.3 Applicability does not contain the footnote or
a reference to the Special Test Exception.
The purpose of the footnote reference is to alert the reader that a Special Test Exception
exists which may modify the Applicability of the specification. It is an ITS convention to
not include these types of footnotes or cross-references. This change is designated as
administrative as it incorporates an ITS convention with no technical change to the
Technical Specifications.

A.4

CTS 3.1.1.4 refers to the Beginning of Cycle (BOC) MTC limit and the End of Cycle
(EOC) MTC limit. ITS 3.1.3 refers to these values as the upper MTC limit and lower
MTC limit, respectively.
This change is acceptable because the requirements have not changed. The BOC MTC
value is the most positive, upper limit and the EOC MTC value is the most negative,
lower limit. The terminology used in the ITS is an editorial preference selected for
consistency with that used in NUREG-1431. This change is designated as administrative
as it incorporates an ITS convention with no technical change to the Technical
Specifications.
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DISCUSSION OF CHANGES
ITS 3.1.3, MODERATOR TEMPERATURE COEFFICIENT (MTC)
A.5

CTS 3.1.1.4, Action a. 1, states that if the MTC is more positive than the BOC (e.g.,
upper) limit, control rod withdrawal limits must be imposed within 24 hours or be in
HOT STANDBY within 6 hours. ITS 3.1.3, ACTION A, states that with the MTC not
within the upper limit, establish control rod withdrawal limits with 24 hours or be in
MODE 2 with Keff < 1.0 within 6 hours. This changes the CTS by requiring the plant to
be in MODE 2 with Keff < 1.0 instead of HOT SHUTDOWN (i.e.; MODE 3).
This change is acceptable because the requirements have not changed. In accordance
with CTS LCO 3.0.1, Actions are only required to be followed while in the mode of
applicability. The CTS upper MTC limit is applicable in MODES 1 and 2 with Keff _>1.0.
Therefore, under the CTS, the unit does not have to enter MODE 3 because the
applicability of the action ends when in MODE 2 with Kff < 1.0. As a result, there is no
difference between the CTS and ITS requirements. This change is designated as
administrative because it does not result in a technical change to the specification.

A.6

CTS 3.1.1.4, Action a. 1, states that when the MTC is more positive than the BOC limit,
control rod withdrawal limits must be established. It also states, "these withdrawal limits
shall be in addition to the insertion limits of Specification 3.1.3.6." The ITS does not
include this sentence.
This change is acceptable because the requirements have not changed. The CTS
reference to Specification 3.1.3.6 is an "information only" statement that neither adds,
eliminates, or modifies requirements. The ITS convention is to not include these types of
statements. This change is designated as administrative because it does not result in a
technical change to the specification.

MORE RESTRICTIVE CHANGES
None
RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
None

LESS RESTRICTIVE CHANGES
L. 1

(Category 8 - Deletion of ReportingRequirements) CTS 3.1.1.4 Action a.3 requires that
a Special Report be prepared and submitted to the NRC within 10 days if the measured
MTC is more positive than the BOC limit. The Special Report must describe the value of

North Anna Units I and 2
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DISCUSSION OF CHANGES
ITS 3.1.3, MODERATOR TEMPERATURE COEFFICIENT (MTC)
the measured MTC, the interim control rod withdrawal limits, and the predicted average
core burnup necessary for restoring the positive MTC to within its limit for the all rods
withdrawn condition. ITS 3.1.3 does not include this requirement.
The purpose of CTS 3.1.1.4 Action a.3 is to provide information on the event to the NRC.
This change is acceptable because the regulations provide adequate reporting
requirements, or the reports do not affect continued plant operation. A Licensee Event
Report is required to be submitted by 10 CFR 50.73(a)(2)(i)(B) for any operation or
condition outside of the plant's Technical Specifications. Therefore, a report to the NRC
is still required. This change is designated as less restrictive because reports that would
be submitted under the CTS will not be required under the ITS.
L.2

(Category 5 - Deletion of Surveillance Requirement) CTS 3.1.1.4, Action a.2, states that
when the measured MTC is more positive than the limit, the control rod withdrawal
limits established in Action a. 1 must be maintained until subsequent measurement
verifies that the MTC has been restored to within its limits for the all rods withdrawn
condition. ITS 3.1.3 does not contain a requirement that the control rod withdrawal limits
be maintained until MTC is confirmed to be within its limit by measurement. However,
LCO 3.0.2 states that the Required Actions shall be followed until the LCO is met or no
longer applicable. The ITS Bases state that physics calculations may be used to
determine the time in cycle life at which the calculated MTC will meet the LCO
requirement and at this point in core life, the condition may be exited and the control rod
withdrawal limits removed. This changes the CTS by eliminating the Surveillance
Requirement verifying the MTC to be within its limit before removing the control rod
withdrawal limits.
The purpose of CTS 3.1.1.4.a.2 is to ensure that the additional operational restrictions
required to maintain the MTC within the assumptions in the safety analysis are
maintained until the MTC value without the restrictions is within the LCO limits. This
change is acceptable because the deleted Surveillance Requirement is not necessary to
verify that the values used to meet the LCO are consistent with the safety analysis. Thus,
appropriate values continue to be tested in a manner and at a frequency necessary to give
confidence that the assumptions in the safety analysis are protected. The measurement of
the MTC, boron worth, and control rod worth prior to entering MODE 1 is sufficient to
verify the nuclear design so that it can be accurately predicted when the all rods out, full
power equilibrium MTC is within the LCO limit. Performing another measurement of
beginning of cycle MTC to confirm this prediction is not necessary to give confidence
that MTC is within its limit. This change is designated as less restrictive because
Surveillances which are required in the CTS will not be required in the ITS.
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MOVABLE CONTROL ASEMBIUES

LIMITNG CONDITION FOR OPERATION
3.1.3.1 All shutdown and control rods shall be OPERABLE and positioned within ± 12 steps, of
their group step counter demand pos.ion.

LC

APPLIdAILITY:

Ac 4-(ý1

a
4

With one or more rods
MARGIN requirem int
within 6 hours.

c.
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, m c•fehl , 4..
With a maximum of -nn,
..
...................
,,.o,.•
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position
by more than the above alignment requirements. POWER OPERATION may continue
provided that within one hour, either.
I
romen-iis" t7
requiremen

1
e
- ...

A,
.

2.

d6' o

OPERABLE

atus within th

r_ "
lared-l•'pe
and 9 SHUTDOW N MARGIN requirement
,ifieion
3.W..1 is satisfied.• POWR OPERATION may then continue
provided thati
•
4'--)
.-.12a)
reevaluton of e accident analysis
-.
is performed within 5

conditions, and
*

11,'1/

For power levels below 50% of RATED THERMAL POWER. the position of each rod
determined by Its Individual rod position indicator may be more than ± 12 steps from as
Its
group step counter demand position for a maximum of one hour In every 24. During
this
hour, the indicated position of each rod may be no more than ± 24 steps from Its demand
position. The t 24 stepthour limit is not applicable when control rod position is known
lo
be greater than 12 steps from the rod group step counter demand position Indication.
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days. This reevaluation shall confirm that the previous analyzed results of
these accidents remain valid for the duration of operation under these
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Nlo k

in one hour that the SHUTDOWN
satisfiednd be in HOT STANDBY
A.1A
.~,L1-rs 4c,

b. With more than one rod misaligned from the group step counter demand position by
more than the above alignment requ rments, determine within one hour that
the
SHUTDOWN MARGIN requirement .fion
... satisfied nd be in HOT
STANDBY within 6 hours.
rO ,;&hc
&.t 4&
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4•'
). 1.2•,
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MODES IF and 29.
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b) The SHUTDOWN MARGIN requil mentqliýpt-ati6n 3.A1.is
determined at least once per 12 hours, and
c) A power d
bution map is obtained from the movable incore detectors and
limits within 72 hours, or
FQ(Z) and F. are verified to be wi
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of the inoperable
within the hour

the thermal po e, rod sequence,

insertion Emits of
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i
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on

C
3.1.3.6
* subsequentIE
SURVEILLANCE REQUIREMENTS.
14.1.3.1.1

The position of each rod shall be determined to be within the group demand limit by
ýindividual rod positions at least once per 121

I
0

fully inserted in the core shall be determined to be OPERABLE by
least 10 steps in any one direction at least once per 92 days.
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REACTIVITY CONTROL SYSTEMS

___

ROD DROP TIME
LIMITING CONDITION

c44
3.f.'1'3

FOR OPERATION

3.1.3.4
from the • he _ individual
full length (shutdown and
withdrawn
posltton shall be <' 2 . 7control)
time
of decay o stationary
seconds rod drop
gripper coil voltage
beginning
to-dashpot entry from
with:
a.

Tavg > 500°F, and

b.

All reactor coolant pumps operating.

APPLICABILITY:

MODES 1 and 2.

ACTION:
the drop time o
e above limit,
r

ny full length ýPd determined
e the rod droptime to wi

exceed
the abov

limit prior to p*ceeding to MODE )or
2.
b.

h the rod drop times withn
reactor-coolant pumps ope ting,limits but determined ith 2
operation may pro
provided
THERMAL POWER is restri
ed to:
"1. < 66% of RATED ERMAL POWER when
the r etor
coolant

stop valves i

2.

the nonoperating loop ar open, or

< 71% of
TED THERMAL POWER when t
reactor coolant sto
valves n the nonoperating loop
a
closed.

SURVEILLANCE REQUIREMENTS
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4.1.3.4 The rod drop time of
full length rods shall be demonstrated
through measurement prior to
reactor criticality:
a.
b.

For all rods following each removal
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head,
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REACTIVITY CONTROL SYSTEMS

3/4.1

BORATION_ CONTROL

3/4.1.1

SHUTDOWN MARGIN - Tav9 > 200-F

•e-C341

LIMITING CONDITION FOR OPERATION
The SHUTDOWN MARGIN shall be > 1.77% Ak/k.
APPLICABILITY: MODES 1, 2*, 3, and 4.
3.1.1.1

ACTION:
initiate and continue
With the SHUTDOWN MARGIN < 1.77% Ak/k, immediately
or equivalent
solution
acid
boric
ppm
boration at !.10 gpm of 12,950
restored.
is
MARGIN
SHUTDOWN
until the required
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to be > 1.77%
SHUTDOWN tARGIN shall be deteomneddk/k:
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worth

12 hours b verifying
When. in-MODE 1 or to, at least once per
Specificathat control bank withdrawal is within the limits of
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tion 3.1.3.6.
c.

reactor
When in MODE 2 , within 4 hours prior to achieving
control
critical
predicted
the
that
criticality by verifying
3.1.3.6.
Specification
rod position is within the limits of

See Special Test Exception 3.10.1
With..Kff .;.1.O

<'-e 7

With Keff <1.0
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CONTROL SYSTEM
FREACTIVITY
SHUTDOWN MARGIN - Ta9_ 0F

LIMITING CONDITION FOR OPERATION
3.1.1.2

\_res
34lJ

The SHUTDOWN MARGIN shall be > 1.77% Ak/k.

*nrn Tr'AnTITTY-

W•fl

•.

ADD
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ACTION:
immediately initiate and
acid solution or
continue boratlon at : 10 gpm of 12,950 ppm boric
restored.
is
MARGIN
equivalent until the Vequired SHUTDOWN
.

.
......
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1 771
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SURVEILLANCE REQUIREMENTS
be > 1.77% Ak/k:
4.1.1.2 The SHUTDOWN MARGIN shall be determined to
rn
Shontter
•d at le~l
an--inopera te.

pabl
Iea

b.

i

of an
whille, the rodas) is•.
12 hours thereaftonce per detection
isimmovable or un ip
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•
cont
If the inoperable
amountz_.,
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theSHUTDOWN MARGIN shall

equal _to the withdrawn wor
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of the immovable-or unr ppable

3

At least once per 24 hoursby consideration of the following
factors:
1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.
5.

Fuel burnup based on gross thermal energy generation,
Xenon concentration. and

6.

Samari= concentration.
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314.1 .3 MOVABLE CONTROL ASSEMBL IR

UMITING CONDITION FOR OPERION
L.CP

3.1.3.1 All shutdown and control rods ,qhall be OPERABLE and positioned within t 12 steps* of

31•/,

their group step counter demand position.
-APPLICABILITY: MODES1OandO.
a With one or more rods

A4'1rPo•..

MARGIN requirement of
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cif io•n 3

.

*thin one hour that the SHUTDOWN

.1 is satisfi

A-4is'. Bj/

c. With a maximum of one rod misaligned from the group step counter demand position
by more than the above alignment requirements, POWER OPERATION may continue
provided that within one hour, either:
3
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to OPE
status w
eabve al

re~quirements.

pro.j..2
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4-h 40,le•

i€./L,,
'

- •

dis -cii•te

provided that:

wit>.Yeý abv(9)

r

SHUTDOWN" MARGIN requirementO•L
" o"s satisfied.-") POWER OPERATION maytlhen continuee

A

ss.

.7

a) A reevaluation of(iRF accident analysis 4fý
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and be in HOT STANDBY

within 6 hours.
-Z.C
A"se.. AI,•
b. With more than one rod misaligned from the group step counter demand
position by
more than the above alignment requirements, determine within one hour that
the
SHUTDOWN MARGIN requiremen 6oton
.1. is satisfied nd be in HOT
STANDBY within 6 hours. (jrjpW2j .
C,
f 2'
.e -•
C_ 0.
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C40 an*

,

I
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i.-fsL
:)erformed within 5

days. This reevaluation shall confirm that the previous analyzed results of
these accidents remain valid for the duration of operation under these
conditions, and

For power levels below 50% of RATED THERMAL POWER, the position of each
rod as
determined by its individual rod position indicator may be more than : 12 steps
from.
its
group step counter demand position for a maximum of one hour in every 24.
During this
hour, the indicated position of each rod may be no more than t 24 steps from
its demand
position. The t 24 step/hour limit is not applicable when control rod position is
known to
be greater than 12 steps from the rod group step counter demand position indication.
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CONDrITON FOR OPERA'
b) The SHUTDOWN MARGIN requirment OfQIificagon 3.kT-jhs
determined at least once per 12 hours, and
c) A power dis*bution map is obtained from the movable incore detectors and

and F
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are verified to be within their limits within 72 hours:or

1) The THERMAL POWER level is reduced to) ess
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4.1.3.1.2 Each rod not fully inserted in the core shall be determined to be OPERABLE by
movement of at least 10 steps in any one direction at least once per 92 days.
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REACTIVITY CONTROL SYSTEMS
ROD DROP TIME
LIMITING CONDITION FOR OPERATION

3.-0/n iv d a

"?.tq.3

3 full length (shutdown and control)
rod drop time from
thle' Z•S r~vwithdrawn posttion shall- be l-ess than or
e*qual to* .7 seconds from
beginning of decay of stationary gripper coil
voltage to dashpot entry with:
a.

Tavg greater than or equal to 5000F, and

b.

All reactor coolant pumps operating.

APPLICABILITY:

I
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MODES I and 2.

ACTION:

a.

SURVEILLANCE REQUIREMENTS
4.1.3.4 The rod drop time of full length rods shall
be demonstrated through
measurement prior to reactor criticality:
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LIMITING CONDITION FOR OPERATION
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or equal to 1.77% ak/k.
The SHUTDOWN MARGIN shall be greater than

3.1.1.1

APPLICABILITY:

MODES 1, 2*, 3, and 4.

ACTION:
k/k, immediately initiate and
With the SHUTDOWN MARGIN less than 1.77%.delta
to 10 gpm of a solution containing
continue boration at greater than or equal or equivalent until the required
boron
greater than or equal to 12,950 ppm
SHUTDOWN MARGIN is restored.

I

SURV+ILLANCE REQUIREMENS
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b.

c.

than or equal to 1.0,
When in MODE 1 or MODE 2 with Keff greater
that control bank withdrawal
at least once per 12 hours by verifying3.1.3.6.
is within the limits of Specification
within 4 hours prior to
When in MODE 2 with Keff less than 1.0,
that the predicted
achieving reactor criticality by verifying
limits of
the
within
is
position
critical control rod

Snecification 3.1.3.6.

See Special Test Exception 3.10.1
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SURVEILLANCE REQUIREMENTS
3.1.1.2

The SHUTDOWN MARGIN shall be greater than or equal to 1.77% delta k/k.

APPLICABILITY:

MODE 5.

1

ACTION:
With the SHUTDOWN MARGIN less than 1.77% delta k/k, immediately initiate and
continue boration at greater than or equal to 10 gpm of a solution containing
areater than or eaual to 12,950 ppm boron or equivalent until the required
SHUTDOWN MARGIN is restored.

I

SURVEILLANCE REQUIREMENTS

9

MARGIN shall be determined to be greater than or equal
The SHUTDOWN
4.1.1.2
to 1.77% delta
k/k:

J

./
controlis rod(s)
ion of an inoperab
inoper, le.
hourperafter
ta. east once
while he rod~s)
/•s thereafter
12 hodet
aWith'done
'fthe ino~perable con ;•ol rodd is iimmmovabl /r untrtppable, theK .
/
SHUTDOWN MARGIN sha~l be increased by a pamount at least equ~4t
|
withdrawn wor• of thee immovable , untrtppable contro;7rod(s).•
Sthe
b.

•"

.

At least once per 24 hours by consideration of the following factors:

1.

Reactor coolant system boron concentration,

2.

Control rod position,

3.

Reactor coolant system average temperature,

4.

Fuel burnup based on gross thermal energy generation,

5.

Xenon concentration, and

6.

Samarium concentration.
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DISCUSSION OF CHANGES
ITS 3.1.4, ROD GROUP ALIGNMENT LIMITS
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG-1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

The Applicability of CTS 3.1.3.1 is modified by a footnote, designated "**", stating, "See
Special Test Exceptions 3.10.2 and 3.10.3." ITS 3.1.4 Applicability does not contain the
footnote or a reference to the Special Test Exception.
The purpose of the footnote reference is to alert the reader that a Special Test Exception
exists which may modify the Applicability of the specification. It is an ITS convention to
not include these types of footnotes or cross-references. This change is designated as
administrative because it does not result in technical changes to the specifications.

A.3

CTS 3.1.3.1, Action c. 1, states that with a maximum of one rod misaligned from the
group step counter demand position by more than the alignment requirements, POWER
OPERATION may continue provided that within one hour, the rod is restored to
OPERABLE status within the above alignment limits, or other compensatory measures
described in the specification are taken. ITS 3.1.4 does not contain a Required Action
stating that the rod must be restored to OPERABLE status within the alignment limits.
This change is acceptable because the technical requirements have not changed.
Restoration of compliance with the LCO is always an available Required Action and it is
the convention in the ITS to not state such "restore" options explicitly unless it is the only
action or is required for clarity. This change is designated as administrative because it
does not result in technical changes to the specifications.

A.4

CTS 3.1.3.1, Action c.2.e), states that with a maximum of one rod misaligned from the
group step counter demand position by more than the alignment requirements, POWER
OPERATION may continue provided that the remainder of the rods in the group are
aligned to within +/- 12 steps of the misaligned rod within 1 hour while maintaining the
thermal power, rod sequence, and insertion limits of Specification 3.1.3.6 during
subsequent operation. ITS 3.1.4 does not contain a Required Action stating that the
remainder of the rods in the group must be aligned with the misaligned rod.
This change is acceptable because the technical requirements have not changed. Moving
the remainder of the rods in a group to within the LCO limit of the misaligned rod while
maintaining compliance with all other rod position requirements is simply restoring
compliance with the LCO. Restoration of compliance with the LCO is always an
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available Required Action and it is the convention in the ITS to not state such "restore"
options explicitly unless it is the only action or is required for clarity. This change is
designated as administrative because it does not result in technical changes to the
specifications.
A.5

CTS 3.1.3.4, Action a, states that with the rod drop time of any full length rod determined
to exceed the rod drop time limit, restore the rod drop time to within limit prior to
proceeding to MODE 1 or 2. CTS 3.1.3.4 is applicable in MODES 1 and 2. The ITS
does not have a similar requirement.
CTS 4.0.4 and ITS SR 3.0.4 require verification that Surveillances are met prior to
entering the MODE in which they apply. CTS 4.0.4 and ITS SR 3.0.4 also prohibit
entering a MODE or condition with the Surveillance not met and while relying on
Actions. Therefore, the Action prohibiting entry into MODES 1 and 2 with the rod drop
time requirements not met is redundant to CTS 4.0.4 and ITS SR 3.0.4. This change is
acceptable because the technical requirements have not changed. This change is
designated as administrative because it does not result in technical changes to the
specifications.

A.6

CTS 3.1.3.4, Action b, contains actions to follow if the rod drop times are measured with
less than three reactor coolant loops in service and provide restrictions on power
operation with less than all three reactor coolant loops in service. The ITS does not
contain similar restrictions.
This change is acceptable because operation in MODES 1 and 2 is prohibited with less
than three reactor coolant loops in operation. Therefore, the options in this Action cannot
be used. This change is designated as administrative as a provision of the CTS which
cannot be used is eliminated.

A.7

CTS 4.1.1.1.1 .a and 4.1.1.2.a require verification of SHUTDOWN MARGIN within one
hour after detection of an inoperable control rod(s) and at least once per 12 hours
thereafter while the rod(s) is inoperable. This duplicates the requirements in CTS 3.1.3.1,
Action c.2 and Action c.2.b and is eliminated. CTS 4.1.1.1.l.a and 4.1.1.2.a also state that
if the inoperable control rod is immovable or untrippable, the SHUTDOWN MARGIN
shall be increased by the amount at least equal to the withdrawn worth of the immovable
or untrippable control rod(s). The ITS definition of "SHUTDOWN MARGIN" states,
"With any RCCA not capable of being fully inserted, the reactivity worth of the RCCA
must be accounted for in the determination of SDM." This changes the CTS by
eliminating duplicated requirements and moving information from the Specifications to
the definitions.
This change is acceptable because the requirements have not changed. The elimination of
duplicated requirements does not affect the technical requirements of the specifications.
Moving information from the specifications to the definitions does not affect the technical
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requirements of the specifications. This change is designated as administrative because it
does not result in technical changes to the specifications.

MORE RESTRICTIVE CHANGES
M. 1

CTS 3.1.3.1, Action c, states that with one rod misaligned, POWER OPERATION may
continue provided that certain actions are completed within one hour. If those actions are
not complete, CTS 3.0.3 would be entered which requires entry into MODE 3 within 7
hours, for a total time from condition discovery to entry into MODE 3 of 8 hours. ITS
3.1.4, Action C, states that if the Required Actions and associated Completion Times of
Condition B, one rod not within alignment limits, are not met, the unit must be in MODE
3 in 6 hours. The shortest Completion Time in ITS Condition B is one hour. Therefore,
under the ITS, the time from discovery of the condition to entry into MODE 3 is 7 hours.
This changes the CTS by providing one less hour for entry into MODE 3 following
discovery of a misaligned rod.
The purpose of requiring a shutdown when a rod misalignment cannot be corrected is to
bring the unit to a subcritical condition prior to the build up of an undesirable xenon or
power distribution. This change is acceptable because is provides an adequate period of
time to correct the condition or be in a MODE in which the requirement does not apply.
The Completion Time of 6 hours is reasonable, based on operating experience, for
reaching MODE 3 from full power in an orderly manner and without challenging plant
systems.

RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
LA. 1 (Type 5 - Removal of Cycle-Specific ParameterLimits from the Technical Specifications
to the Core OperatingLimits Report) CTS 3.1.3.1, Actions a, b, c.2, and c.2.b) require
satisfying the SHUTDOWN MARGIN requirement in accordance with Specification
3.1.1.1. In the same conditions, ITS 3.1.4 requires verification that the SHUTDOWN
MARGIN is within the limit provided in the COLR. This changes the CTS by relocating
the SHUTDOWN MARGIN value to be met from the specifications to the Core
Operating Limits Report (COLR).
The removal of these cycle-specific parameter limits from the Technical Specifications
and their relocation into the COLR is acceptable because these limits are developed or
utilized under NRC-approved methodologies. The NRC documented in Generic Letter
88-16, Removal of Cycle-Specific Parameter Limits From the Technical Specifications,
that this type of information is not necessary to be included in the Technical
North Anna Units I and 2
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Specifications to provide adequate protection of public health and safety. The ITS still
retains requirements and Surveillances that verify that the cycle-specific parameter limits
are being met. The requirement to verify that the SHUTDOWN MARGIN assumptions
are met when shutdown or control rods are inoperable or misaligned has not changed.
Also, this change is acceptable because the removed information will be adequately
controlled in the COLR under the requirements provided in ITS 5.6.5, Core Operating
Limits Report. ITS 5.6.5 ensures that the applicable limits (e.g., fuel thermal mechanical
limits, core thermal hydraulic limits, Emergency Core Cooling Systems limits, and
nuclear limits such as SDM, transient analysis limits, and accident analysis limits) of the
safety analysis are met. This change is designated as a less restrictive removal of detail
change because information relating to cycle-specific parameter limits is being removed
from the Technical Specifications.

LESS RESTRICTIVE CHANGES
L. 1

(Category I - Relaxation of LCO Requirements) CTS LCO 3.1.3.1 states, "All shutdown
and control rods shall be OPERABLE and positioned within +/- 12 steps of their group
step counter demand position." CTS 3.1.3.1, Action c.2), states that a misaligned rod
must be declared inoperable. ITS LCO 3.1.4 states, "All shutdown and control rods shall
be OPERABLE AND Individual indicated rod position shall be within 12 steps of their
group step counter demand position." This changes the CTS by considering shutdown
and control rods that are trippable but misaligned to be OPERABLE. The term
"untrippable" in CTS 3.1.3.1, Action a, is replaced with "inoperable" and the requirement
to declare a misaligned rod inoperable in CTS 3.1.3.1, Action c.2, is deleted.
The purpose of ITS 3.1.4 is to ensure that the RCCAs are capable of performing their
safety function of inserting into the core when required. A secondary function of the
control rods is to maintain alignment so that the core power distribution is consistent with
the analysis. This change is acceptable because the LCO requirements continue to ensure
that the structures, systems, and components are maintained consistent with the safety
analyses and licensing basis. In the ITS, rod OPERABILITY is related only to
trippability and a misaligned rod is not considered inoperable if it can be tripped.
Misalignment is addressed by Required Actions, but is separate from OPERABILITY. In
both cases, trippability and misalignment, the ITS continues to provide appropriate
compensatory measures. This change is designated as less restrictive because less
stringent LCO requirements are being applied in the ITS than were applied in the CTS.

L.2

(Category 4 - Relaxation of RequiredAction) CTS 3.1.3.1, Actions a, b, c.2, and c.2.b)
require satisfying the SHUTDOWN MARGIN requirement in accordance with
Specification 3.1.1.1. In the same conditions, ITS 3.1.4 requires verification that the
SHUTDOWN MARGIN is within the limit provided in the COLR or initiating boration
to restore SDM to within the limit. This changes the CTS by providing the option to
initiate action to establish compliance with the SDM requirement within 1 hour instead of
declaring the Required Action not met and following LCO 3.0.3. The change from
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referencing Specification 3.1.1.1 to referencing a value in the COLR is discussed in DOC
LA.1.
The purpose of the referenced CTS 3.1.3.1 actions is to ensure that adequate
SHUTDOWN MARGIN exists. Following misalignment of a rod, boration may be
required to reestablish compliance with the SHUTDOWN MARGIN requirements. This
change is acceptable because the Required Actions are used to establish remedial
measures that must be taken in response to the degraded conditions in order to minimize
risk associated with continued operation while providing time to repair inoperable
features. The Required Actions are consistent with safe operation under the specified
Condition, considering the operability status of the redundant systems of required
features, the capacity and capability of remaining features, a reasonable time for repairs or
replacement of required features, and the low probability of a DBA occurring during the
repair period. Providing a short period of time to reestablish the SHUTDOWN MARGIN
requirement instead of entering LCO 3.0.3 is justified because of the existing
conservatisms in the SHUTDOWN MARGIN calculations and the fact that the rod is still
trippable. This change is designated as less restrictive because less stringent Required
Actions are being applied in the ITS than were applied in the CTS.
L.3

(Category 4 - Relaxation of RequiredAction) CTS 3.1.3.1, Action c.2.a), states that
when a rod is misaligned, POWER OPERATION may continue if a reevaluation of each
accident analysis of Table 3.1-1 is performed within 5 days. This re-evaluation shall
confirm that the previous analyzed results of these accidents remain valid for the duration
of operation under these conditions. ITS 3.1.4, Condition B, states that when one rod
misaligned, re-evaluate the safety analyses and confirm results remain valid for the
duration of operation under these conditions. This changes the CTS by eliminating Table
3.1-1, which lists the specific events to be re-evaluated, and the Action to evaluate those
specific events.
The purpose of CTS 3.1.3.1, Action c.2.a) is to ensure that the accident analyses
performed for the reload core continue to be applicable during operation with a
misaligned rod. This change is acceptable because the Required Actions are used to
establish remedial measures that must be taken in response to the degraded conditions in
order to minimize risk associated with continued operation while providing time to repair
inoperable features. The Required Actions are consistent with safe operation under the
specified Condition, considering the operability status of the redundant systems of
required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring
during the repair period. The elimination of a specific set of events to be re-evaluated
does not change the requirement to verify continued operation is acceptable and places
the responsibility on the licensee to re-evaluate all accident analyses which may be
affected by a misaligned rod. This change is designated as less restrictive because less
stringent Required Actions are being applied in the ITS than were applied in the CTS.
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L.4

(Category 3 - Relaxation of Completion Time) CTS 3.1.3.1, Action c.2.d) states that with
75% of RATED
one rod misaligned, reduce the THERMAL POWER level to _<
THERMAL POWER within one hour. ITS 3.1.4, Required Action B.2.1, requires
75% RTP within 2 hours. This changes the CTS
THERMAL POWER to be reduced to _<
by changing the Completion Time from one hour to two hours.
The purpose of CTS 3.1.3.1, Action c.2.d) is to reduce core power to ensure that the
increases in linear heat rate due to misalignment of a rod does not result in exceeding the
design limits. This change is acceptable because the Completion Time is consistent with
safe operation under the specified Condition, considering the operability status of the
redundant systems of required features, the capacity and capability of remaining features,
a reasonable time for repairs or replacement of required features, and the low probability
of a DBA occurring during the allowed Completion Time. The Completion Time of 2
hours gives the operator sufficient time to accomplish an orderly power reduction without
challenging the Reactor Protection System. This change is designated as less restrictive
because additional time is allowed to restore parameters to within the LCO limits than
was allowed in the CTS.

L.5

(Category 4- Relaxation of RequiredAction) CTS 3.1.3.1, Action c.2.d) states that with
one rod misaligned, reduce the THERMAL POWER level to • 75% of RATED
THERMAL POWER and reduce the high neutron flux trip setpoint to _<85% of RTP
within the next 4 hours. ITS 3.1.4, Required Action B.2. 1, requires THERMAL POWER
75% RTP, but does not require the high neutron flux trip setpoint to be
to be reduced to _<
reduced. This changes the CTS by eliminating the Required Action to reduce the high
neutron flux trip setpoint.
The purpose of CTS 3.1.3.1, Action c.2.d) is to reduce core power to ensure that the
increases in linear heat rate due to misalignment of a rod does not result in exceeding the
design limits. This change is acceptable because the Required Actions are used to
establish remedial measures that must be taken in response to the degraded conditions in
order to minimize risk associated with continued operation while providing time to repair
inoperable features. The Required Actions are consistent with safe operation under the
specified Condition, considering the operability status of the redundant systems of
required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring
during the repair period. Lowering the high neutron flux trip setpoint increases the
chance for an inadvertent reactor trip due to the changes being made to the Reactor
Protection System without providing a commensurate amount of added safety.
Administrative methods of maintaining reactor power below that allowed by the Required
Action are sufficient to protect the core. This change is designated as less restrictive
because less stringent Required Actions are being applied in the ITS than were applied in
the CTS.
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L.6

(Category 5 - Deletion of Surveillance Requirement) CTS 4.1.3.4 requires the rod drop
time of full length rods to be demonstrated through measurement prior to reactor
criticality for specifically affected individual rods following any maintenance on or
modification to the control rod drive system which could affect the drop time of those
specific rods. The ITS does not include this testing requirement.
The purpose of Surveillance 4.1.3.4 is to verify OPERABILITY of the control rods
following maintenance that could alter their operation. This change is acceptable because
the deleted Surveillance Requirement is not necessary to verify that the equipment used to
meet the LCO can perform its required functions. Thus, appropriate equipment continues
to be tested in a manner and at a frequency necessary to give confidence that the
equipment can perform its assumed safety function. Any time the OPERABILITY of a
system or component has been affected by repair, maintenance, modification, or
replacement of a component, post maintenance testing is required to demonstrate the
OPERABILITY of the system or component. This is described in the Bases for ITS SR
3.0.1 and required under SR 3.0.1. The OPERABILITY requirements for the rod control
system are described in the Bases for Specification 3.1.4. In addition, the requirements of
10 CFR 50, Appendix B, Section XI (Test Control) provide adequate controls for test
programs to ensure that testing incorporates applicable acceptance criteria. Compliance
with 10 CFR 50, Appendix B is required under the unit operating license. As a result,
post-maintenance testing will continue to be performed and an explicit requirement in the
Technical Specifications is not necessary. This change is designated as less restrictive
because Surveillances which are required in the CTS will not be required in the ITS.

L.7

(Category 7 - Relaxation Of Surveillance Frequency) CTS 4.1.3.4 requires the rod drop
time of full length rods to be demonstrated through measurement prior to reactor
criticality at least once per 18 months. The ITS does not include this testing requirement.
The purpose of Surveillance 4.1.3.4 is to periodically verify OPERABILITY of the
control rods. This change is acceptable because the Surveillance Frequency has been
evaluated to ensure that it provides an acceptable level of equipment reliability. The CTS
and ITS Frequency for performing the rod drop timing tests of "for all rods following
each removal of the reactor vessel head" is adequate to ensure the operability of the rods.
The refueling frequency of North Anna is 18 months. Therefore, the fixed Frequency of
every 18 months does not normally result in testing being performed in addition to the
Frequency of 'after removal of the reactor vessel head." This change is designated as less
restrictive because Surveillances will be performed less frequently under the ITS than
under the CTS.

L.8

(Category 7- Relaxation Of Surveillance Frequency) CTS 4.1.3.1.1 requires the position
of each rod to be determined to be within the group demand limit by verifying the
individual rod positions at lease once per 12 hours except during time intervals when the
Rod Position Deviation Monitor is inoperable, then verify the group positions at least
once per 4 hours. ITS SR 3.1.4.1 requires verification that the individual rod positions
are within the alignment limit every 12 hours. This changes the CTS by eliminating the
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requirement to verify the individual rod positions to be within the alignment limit every 4
hours when the Rod Position Deviation Monitor is inoperable.
The purpose of Surveillance 4.1.3.1.1 is to periodically verify that the rods are within the
alignment limit specified in the LCO. This change is acceptable because the Surveillance
Frequency has been evaluated to ensure that it provides an acceptable level of equipment
reliability. Increasing the frequency of rod position verification when the Rod Position
Deviation Monitor is inoperable is unnecessary as inoperability of the alarm does not
increase the probability that the rods are misaligned. The Rod Position Deviation
Monitor alarm is for indication only. Its use is not credited in any safety analysis. This
change is designated as less restrictive because Surveillances will be performed less
frequently under the ITS than under the CTS.
L.9

(Category 6 - Relaxation Of Surveillance RequirementAcceptance Criteria) CTS 3.1.3.4
states that the rod drop time must be measured from the 229 step withdrawn position.
ITS 3.1.4.3 states the rod drop time must be verified from the fully withdrawn position.
This changes the CTS by eliminating the rod step position equivalent to the fully
withdrawn position.
The purpose of CTS 3.1.3.4 is to verify that the rod drop times are consistent with those
assumed in the accident analyses. This change is acceptable because it has been
determined that the relaxed Surveillance Requirement acceptance criteria are not
necessary for verification that the equipment used to meet the LCO can perform its
required functions. The North Anna fully withdrawn control rod position is varied to
reduce fretting of the control rods. This Surveillance is to verify that the rod drop times
for that cycle are bounded by the accident analysis. Therefore, the specific all rods out
value for the subject cycle does not need to be specified in the Technical Specifications as
long as the rod drop times are consistent with the accident analyses for the cycle. This
change is designated as less restrictive because less stringent Surveillance Requirements
are being applied in the ITS than were applied in the CTS.
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DISCUSSION OF CHANGES
ITS 3.1.5, SHUTDOWN BANK INSERTION LIMITS
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG- 1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

The Applicability of CTS 3.1.3.5 is modified by a footnote, designated "*", stating, "See
Special Test Exceptions 3.10.2 and 3.10.3." ITS 3.1.5 Applicability does not contain the
footnote or a reference to the Special Test Exceptions.
The purpose of the footnote reference is to alert the reader that Special Test Exceptions
exist which may modify the Applicability of the specification. This change is acceptable
because it is an ITS convention to not include these types of footnotes or cross-references.
This change is designated as administrative as it incorporates an ITS convention with no
technical change to the Specifications.

A.3

CTS 3.1.3.5, Action b, states that power operation may continue with a maximum of one
shutdown bank inserted beyond the insertion limit during surveillance testing pursuant to
Specification 4.1.3.1.2 and immovable due to malfunctions in the rod control system.
ITS 3.1.5, Condition B, states, in part, "One shutdown bank inserted < 18 steps below the
insertion limit and immovable." This changes the CTS by eliminating the qualification,
"during surveillance testing pursuant to Specification 4.1.3.1.2" and immovable "due to
malfunctions in the rod control system."
This change is acceptable because the requirements have not changed. The shutdown
banks are required to be fully withdrawn in the MODES in which the specification is
applicable. The only time the shutdown banks are inserted while in the applicable
MODES is during performance of the rod freedom test, CTS Surveillance 4.1.3.1.2.
Therefore, stating that the malfunction occurred during that test is unnecessary. Further,
ITS LCO 3.1.5 is not applicable during the rod freedom test, ITS SR 3.1.4.2, under the
ITS 3.1.5 Applicability Note. Referencing the SR within the specification would be
confusing. The qualification that a bank is immovable "due to malfunctions in the rod
control system" is unnecessary. If a bank is immovable, it is either due to mechanical
binding or a malfunction of the control rod system. If the problem is mechanical binding,
the bank would not be trippable and LCO 3.1.4 would apply. This Condition can only
apply during a malfunction of the rod control system. Therefore, specifying that the bank
is immovable due to malfunctions in the rod control system is not necessary. This change
is designated as administrative because it does not result in a technical change to the
specifications.
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A.4

CTS 3.1.3.5, Action b, states, in part, that "With a maximum of one shutdown bank
inserted beyond the insertion limit specified in the CORE OPERATING LIMITS
REPORT during surveillance testing pursuant to Specification 4.1.3.1.2 and immovable
due to malfunctions in the rod control system, POWER OPERATION may continue
provided that: .... 2. the affected bank is trippable, 3. each shutdown and control rod is
aligned to within +/- 12 steps of its respective group step counter demand position..."
ITS 3.1.5, Condition B, states, in part, "One shutdown bank inserted _<18 steps below the
insertion limit and immovable AND each control and shutdown bank within the limits of
LCO 3.1.4." ITS LCO 3.1.4 requires that all shutdown and control banks be OPERABLE
(which is defined as "trippable,") and individual indicated rod positions be within 12
steps of their group step counter demand position. This changes the CTS by substituting
a reference to LCO 3.1.4 for the explicit requirements in the CTS action.
This change is acceptable because the requirements have not changed. The CTS
requirements have been rearranged. This change is designated as administrative as the
technical requirements have not changed.

MORE RESTRICTIVE CHANGES
M. 1

CTS 3.1.3.5 is applicable in MODE 1 and MODE 2 with k1ff _>1.0. ITS 3.1.5 is
applicable in MODES 1 and 2. This changes the CTS by expanding the applicability
from MODE 2 with the reactor critical to all of MODE 2. This has the effect of
expanding the applicability of the requirements.
The purpose of CTS 3.1.3.5 is to ensure that the shutdown banks are fully withdrawn
prior to withdrawing the control banks in order to ensure that there is sufficient shutdown
margin available to quickly shutdown the reactor. This change is acceptable because
applying that requirement prior to removing the control banks and bringing the reactor
critical ensures that the shutdown margin is available and is consistent with plant
operation, in that the shutdown banks are completely withdrawn before beginning to
withdraw the control banks and approaching criticality. This change is designated as
more restrictive because it increases the conditions under which technical specification
controls will be applied.

RELOCATED SPECIFICATIONS
None
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DISCUSSION OF CHANGES
ITS 3.1.5, SHUTDOWN BANK INSERTION LIMITS
REMOVED DETAIL CHANGES
None

LESS RESTRICTIVE CHANGES
L. 1

(Category 1 - Relaxation of LCO Requirements) CTS LCO 3.1.3.5 states, "All shutdown
rods shall be limited in physical insertion as specified in the CORE OPERATING
LIMITS REPORT." CTS 3.1.3.5, Action a, applies when one shutdown rod is inserted
beyond the insertion limits and requires, within one hour, restoration of the rod to within
the insertion limits or declaration of the rod to be misaligned and application of
Specification 3.1.3.1. ITS LCO 3.1.5 states, "Each shutdown bank shall be within
insertion limits specified in the COLR." ITS 3.1.5 does not contain actions for a single
rod inserted below the insertion limit and single rod misalignment greater than 12 steps
would fall under the requirement of ITS LCO 3.1.4. LCO 3.1.4 requires the rods to be
aligned within 12 steps. This changes the CTS by eliminating the CTS 3.1.3.5
requirement to declare a single shutdown rod below the insertion limits misaligned, even
if the rod is within 12 steps of the group alignment limits.
The purpose of CTS 3.1.3.5 is to ensure that the shutdown banks are fully withdrawn in
order to ensure that there is sufficient shutdown margin available to quickly shutdown the
reactor. This change is acceptable because the LCO requirements continue to ensure that
the process variables are maintained consistent with the safety analyses and licensing
basis. A single shutdown rod below the insertion limit but less than 12 steps from the
group position will not have a significant effect on the available shutdown margin.
Should the shutdown rod be misaligned by more than 12 steps, the Required Actions of
ITS LCO 3.1.4 are applied. This change is designated as less restrictive because less
stringent LCO requirements are being applied in the ITS than were applied in the CTS.

L.2

(Category 5 - Deletion of Surveillance Requirement) CTS Surveillance 4.1.3.5 requires
verification that each shutdown rod is within the insertion limit specified in the CORE
OPERATING LIMITS REPORT within 15 minutes prior to initial control rod bank
withdrawal during an approach to reactor criticality. ITS 3.1.5 does not require
verification that the shutdown rods are above the insertion limits within 15 minutes prior
to initial control bank withdrawal. This changes the CTS by eliminating the requirement
that the shutdown banks be verified to be above the insertion limit within 15 minutes
prior to withdrawing the first control bank.
The purpose of CTS Surveillance 4.1.3.5.a is to verify that the shutdown banks are
withdrawn above the insertion limit prior to withdrawing the control banks. This change
is acceptable because the deleted Surveillance Requirement is not necessary to verify that
the equipment used to meet the LCO can perform its required functions. Thus,
appropriate equipment continues to be tested in a manner and at a frequency necessary to
give confidence that the equipment can perform its assumed safety function. Under the
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ITS Applicability of "MODE 2 with any control bank not fully inserted" and LCO 3.0.4,
the shutdown banks must be above the insertion limit prior to entering the ITS
Applicability of "MODE 2 with any control bank not fully inserted." However, it is not
required to verify compliance within a specified time prior to initial control bank
withdrawal. Specifying a time is not necessary to ensure that the shutdown banks are
above the insertion limit prior to initial control bank withdrawal as long as the shutdown
banks are withdrawn before withdrawing the control banks. This change is designated as
less restrictive because Surveillances which are required in the CTS will not be required
in the ITS.
L.3

(Category4 -Relaxation of Required Action) CTS 3.1.3.5 does not contain an Action for
a shutdown bank not within the insertion limit except Action b, which contains a number
of qualifying conditions. Under the CTS, a shutdown bank not within the insertion limits
and not meeting the qualifying conditions in CTS Action b, would result in an CTS 3.0.3
entry. CTS 3.0.3 allows one hour to prepare for a shutdown and requires the plant to be
in MODE 3 within 7 hours. ITS 3.1.5, Condition A, applies with one or more shutdown
banks not within limits for reasons other than Condition B (which is the same as CTS
Action b). It allows 2 hours to restore the bank to within the insertion limits and then
requires the plant to be in MODE 3 in 6 hours. This changes the CTS by allowing an
additional hour (from 7 hours to 8 hours) to be in MODE 3 under this condition.
The purpose of CTS 3.1.3.5 is to ensure that the shutdown banks are fully withdrawn in
order to ensure that there is sufficient shutdown margin available to quickly shutdown the
reactor. This change is acceptable because the Required Actions are used to establish
remedial measures that must be taken in response to the degraded conditions in order to
minimize risk associated with continued operation while providing time to repair
inoperable features. The Required Actions are consistent with safe operation under the
specified Condition, considering the operability status of the redundant systems of
required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring
during the repair period. Allowing an additional hour to restore a shutdown bank inserted
below the insertion limit is appropriate as it avoids a shutdown, a plant transient, while
the rod control system is not in fully working order. The ITS requires verification that the
shutdown margin requirement is met or actions to restore the shutdown margin to within
its limit within 1 hour, so all safety analysis assumptions are being met. This change is
designated as less restrictive because less stringent Required Actions are being applied in
the ITS than were applied in the CTS.
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5. the SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is determined to be
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DISCUSSION OF CHANGES
ITS 3.1.6, CONTROL BANK INSERTION LIMITS
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG-143 1, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

The Applicability of CTS 3.1.3.6 is modified by a footnote, designated "*", stating, "See
Special Test Exceptions 3.10.2 and 3.10.3." ITS 3.1.6 Applicability does not contain the
footnote or a reference to the Special Test Exceptions.
The purpose of the footnote reference is to alert the reader that Special Test Exceptions
exist which may modify the Applicability of the specification. It is an ITS convention to
not include these types of footnotes or cross-references as they are not required. The
referenced items apply whether or not they are cross-referenced. This change is
designated as administrative because it does not result in a technical change to the
specifications.

A.3

CTS 3.1.3.6, Action a, states, in part, "With the control banks inserted beyond the
insertion limits, except for surveillance testing pursuant to Specification 4.1.3.1.2" and
CTS 3.1.3.6, Action b, states, in part, "With a maximum of one control bank inserted
beyond the insertion limits specified in the CORE OPERATING LIMITS REPORT
during surveillance testing pursuant to Specification 4.1.3.1.2." ITS 3.1.6, Applicability
Note, states, "The LCO is not applicable while performing SR 3.1.4.2." This changes the
CTS by moving the qualifications, "during surveillance testing pursuant to Specification
4.1.3.1.2" to an Applicability Note.
This change is acceptable because the requirements have not changed. The only time the
control banks are inserted below the insertion limits while in the applicable MODES is
during performance of the rod freedom test, CTS Surveillance 4.1.3.1.2. Therefore,
stating that the malfunction occurred during that test is unnecessary. Further, ITS LCO
3.1.6 is not applicable during the rod freedom test, ITS SR 3.1.4.2, under the ITS 3.1.6
Applicability Note. Referencing the SR within the specification would be confusing.
This change is designated as administrative because it does not result in a technical
change to the specifications.

A.4

CTS 3.1.3.6, Action b, states, in part, "With a maximum of one control bank inserted
beyond the insertion limit specified in the CORE OPERATING LIMITS REPORT during
surveillance testing pursuant to Specification 4.1.3.1.2 and immovable due to
malfunctions in the rod control system, POWER OPERATION may continue..." ITS
3.1.6, Condition C, states, in part, "Control bank A, B, or C inserted < 18 steps below the
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insertion limit and immovable." This changes the CTS by eliminating a qualification,
immovable "due to malfunctions in the rod control system." Other changes to CTS
3.1.3.6, Action b, are described in DOC A.3.
This change is acceptable because the requirements have not changed. The qualification
that a bank is immovable "due to malfunctions in the rod control system" is unnecessary.
If a bank is immovable, it is either due to mechanical binding or a malfunction of the
control rod system. If the problem is mechanical binding, the bank would not be
trippable and LCO 3.1.4 would apply. This Condition can only apply during a
malfunction of the rod control system. Therefore, specifying that the bank is immovable
due to malfunctions in the rod control system is not necessary. This change is designated
as administrative because it does not result in a technical change to the specifications.
A.5

CTS 3.1.3.6, Action b, states, in part, that "With a maximum of one control bank inserted
beyond the insertion limit specified in the CORE OPERATING LIMITS REPORT during
surveillance testing pursuant to Specification 4.1.3.1.2 and immovable due to
malfunctions in the rod control system, POWER OPERATION may continue provided
that: .... 2. the affected bank is trippable, 3. each shutdown and control rod is aligned to
within +/- 12 steps of its respective group step counter demand position. . ." ITS 3.1.6,
Condition C, states, in part, "One control bank inserted < 18 steps below the insertion
limit and immovable AND each control and shutdown bank within the limits of LCO
3.1.4." ITS LCO 3.1.4 requires that all shutdown and control banks be OPERABLE
(which is defined as "trippable,") and individual indicated rod positions be within 12
steps of their group step counter demand position. This changes the CTS by substituting
a reference to LCO 3.1.4 for the explicit requirements in the CTS action.
This change is acceptable because the requirements have not changed. The CTS
requirements have been rearranged. This change is designated as administrative as the
technical requirements have not changed.

A.6

CTS 3.1.3.6, Action a. 1 and a.2 state that with the control banks inserted beyond the
insertion limits. restore the control banks to within the insertion limits within two hours
or reduce the THERMAL POWER within 2 hours to less than or equal to that fraction of
RATED THERMAL POWER which is allowed by the rod group step counter demand
position using the insertion limits specified in the CORE OPERATING LIMITS
REPORT. ITS 3.1.6. Action B.2, requires the control bank to be restored to within limits
within 2 hours. This changes the CTS by eliminating the explicit statement that
compliance with the LCO can be restored in order to exit the Action.
This change is acceptable because the requirements have not changed. Reducing
THERMAL POWER so that the insertion limits, which are a function of power, are
lowered and the control bank inserted below the insertion limits comes within the limit is
the same as the CTS Action a. 1 option to "restore the control banks to within the insertion
limit." This change is considered administrative because the technical requirements have
not changed.
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MORE RESTRICTIVE CHANGES
M. 1

CTS LCO 3.1.3.6 requires the control banks to be limited in physical insertion as
specified in the CORE OPERATING LIMITS REPORT. ITS LCO 3.1.6 requires the
control banks to be within the insertion, sequence, and overlap limits specified in the
COLR. ITS Condition A provides Actions for not meeting the overlap and sequence
requirements, and ITS SR 3.1.6.3 requires verification of the overlap and sequence every
12 hours. This changes the CTS by adding requirements on the overlap and sequence to
the Technical Specifications.
This change is acceptable because the control bank sequence and overlap are important
assumptions in the core power distribution analyses and must be adhered to in order to
maintain the core power within the initial assumptions of the accident analyses. The
addition of these requirements, Actions, and Surveillance provide assurance that the core
power distribution is maintained within the design predictions. This change is designated
as more restrictive because new requirements are added to the CTS.

M.2

CTS 3.1.3.6, Action a, requires control banks inserted beyond the insertion limits to be
restored within 2 hours or the plant to be in HOT SHUTDOWN within 6 hours. ITS
3.1.6, Condition B, contains the same requirements and adds the requirement to verify the
SDM is within the limits specified in the COLR or initiate boration to restore SDM to
within the limit within 1 hour. This changes the CTS by adding the requirement to verify
SDM or boration to restore the required SDM within one hour when control banks are
below the insertion limits.
This change is acceptable because it verifies that the initial conditions of the accident
analyses are maintained. In MODE 1 and MODE 2 with KNff Ž 1.0, SDM is normally
ensured by adhering to the control and shutdown bank insertion limits. If the control
banks are not within their insertion limits, then SDM must be verified to be within limit
or actions must be initiated to restore SDM to within its limit. This change is designated
as more restrictive because requirements are added to the CTS.

RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
None

"LESSRESTRICTIVE CHANGES
North Anna Units I1 and 22
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L. 1

(Category 7- Relaxation Of Surveillance Frequency) CTS 4.1.3.6 requires the position
of each control bank to be determined to be within the insertion limits at lease once per
12 hours except during time intervals when the Rod Insertion Limit Monitor is
inoperable, then verify the individual rod positions (indicated positions) or the group step
counter demand position of each rod group to be within the insertion limits at least once
per 4 hours. ITS SR 3.1.6.2 requires verification that each control bank insertion is
within the limits in the COLR every 12 hours. This changes the CTS by eliminating the
requirement to verify the control bank insertion to be within limits every 4 hours when
the Rod Insertion Limit Monitor is inoperable.
The purpose of Surveillance 4.1.3.6 is to periodically verify that the rods are within the
alignment limit specified in the LCO. This change is acceptable because the Surveillance
Frequency has been evaluated to ensure that it provides an acceptable level of equipment
reliability. Increasing the frequency of rod position verification when the Rod Insertion
Limit Monitor is inoperable is unnecessary as inoperability of the alarm does not increase
the probability that the control banks are inserted below the limits. The Rod Insertion
Limit Monitor alarm is for indication only. Its use is not credited in any safety analysis.
This change is designated as less restrictive because Surveillances will be performed less
frequently under the ITS than under the CTS.
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DISCUSSION OF CHANGES
ITS 3.1.7, ROD POSITION INDICATION
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG-1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

CTS Action a. 1, a.2, and b.2 require verification that the requirements of CTS 3.1.3.1 are
satisfied. CTS 3.1.3.1 is equivalent to ITS LCO 3.1.5. The ITS does not contain a
requirement in ITS 3.1.7 to verify that ITS LCO 3.1.5 is satisfied.
This change is acceptable because the requirements have not changed. CTS specification
3.1.3.1 applies and its Actions must be followed whenever the LCO is not met. Cross
referencing between specifications is inconsistent with the ITS conventions and does not
create, modify, or eliminate requirements. Specifications apply in their Applicabilities, as
described in ITS LCO 3.0.1, whether or not a cross-reference exists. Therefore,
elimination of the cross-referencing does not result in a technical change to the
specifications. This change is designated as administrative because the technical
requirements have not changed.

A.3

ITS 3.1.7 Actions are modified by a Note which states, "Separate Condition entry is
allowed for each inoperable rod position indicator and each demand position indicator."
The CTS does not have a similar statement.
This change is acceptable because the technical requirements have not changed. The CTS
Actions are worded such that separate condition entry can be made. It is the ITS
convention to include a Note like the one modifying the ITS 3.1.7 Actions in this
condition. This change is designated as administrative because the technical
requirements have not changed.

A.4

CTS 3.1.3.2 contains a Note, designated "*", which allows individual rod position

indication to be up to +/- 24 steps, vice +1-12 steps, for up to one hour per 24 hours when
reactor power is _<
50% RTP. It contains the statement, "If either the one hour period or
the +/- 24 step limit is exceeded, immediately declare the individual rod position
indicator channel inoperable." The ITS does not contain a similar statement.
This change is acceptable because the technical requirements have not changed. If the
rod position is outside the +/- 12 step tolerance given in the CTS LCO and ITS SR 3.1.7.1
and the conditions allowing the wider 24 steps tolerance are not met, and the rod position
indication is inoperable. It is unnecessary to state that the rod position indicator must be
declared inoperable as the normal Use and Applicability rules require the rod position
North Anna Units I and 2
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indicator to be declared inoperable if the Surveillance is not met. This change is
designated as administrative because it does not result in a technical change to the
specifications.
A.5

CTS 3.1.3.2.a states "Each individual rod position indicator channel, 1 per rod, accurate
to within +/- 12 steps* of actual rod position." Footnote "*" states, "Below 50% power
each individual rod position indicator may be more than +/- 12 steps from its group step
counter demand position for a maximum of one hour in every 24. During this hour, each
individual rod position indicator may be no more than +/- 24 steps from its demand
position." ITS 3.1.7 states, "The Rod Position Indication (RPI) system and the Demand
Position Indication System shall be OPERABLE." ITS LCO 3.1.4 states, "All shutdown
and control rods shall be OPERABLE AND individual indicated rod positions shall be
within 12 steps of their group step counter demand position." ITS LCO 3.1.4 is modified
50% RTP, the indicated
by a Note which states, "When THERMAL POWER is _<
indicator may be within
rod
position
individual
its
by
as
determined
rod
of
each
position
24 steps from its group step counter demand position for up to 1 hour per 24 hours. This
NOTE is not applicable for control rods known to be greater than 12 steps from the rod
group step counter demand position." This changes the CTS by moving the requirement
that the RPI indicate within 12 or 24 steps of the actual position to LCO 3.1.4.
This change is acceptable because the technical requirements have not changed. Both the
CTS and the ITS requires the RPI system to indicate the rod position within 12 steps.
This change is designated as administrative because it does not result in a technical
change to the specifications.

MORE RESTRICTIVE CHANGES
M. 1

CTS 3.1.3.2 does not contain an Action to follow if the provided Actions cannot be met.
Therefore, CTS 3.0.3 would be entered which would allow 1 hour to plan a shutdown and
be in MODE 3 within 7 hours. ITS 3.1.7 contains Action E which states that the plant
must be in MODE 3 if the Required Actions and associated Completion Times are not
met. This changes the CTS by eliminating the one hour to plan a shutdown and,
consequently, allowing one hour less for the unit to be in MODE 3.
This change is acceptable because it provides an appropriate compensatory measure for
the described conditions. If the rod position indicators cannot be restored to OPERABLE
status within the time allowed, the plant must be placed in a MODE in which the LCO
does not apply. The LCO is applicable in MODES 1 and 2. Requiring a shutdown to
MODE 3 is appropriate in this condition. The one hour allowed by CTS 3.0.3 to prepare
for a shutdown is not needed in this Condition because the operators have had time to
prepare for the shutdown while attempting to follow the Required Actions and associated
Completion Times. This change is designated as more restrictive because it allows less
time to shutdown than does the CTS.
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RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
None

LESS RESTRICTIVE CHANGES
L. 1

(Category 1 - Relaxation of LCO Requirements) CTS 3.1.3.2 states, "The shutdown and
control rod position indicating system shall be OPERABLE with. . each demand position
indicator, 1 per group, accurate to within +/- 2 steps of demand position" CTS SR
4.1.3.2.2 requires each demand position indicator to be demonstrated OPERABLE by
performing CHANNEL CHECKS every 7 days and every 92 days. ITS LCO 3.1.7 states,
"The Rod Position Indication (RPI) System and the Demand Position Indication System
shall be OPERABLE." This changes the CTS by eliminating the specific tolerance
requirement and CHANNEL CHECK Surveillances on the demand position indicators.
The purpose of ITS 3.1.7 is to ensure that the RPI channels are capable of indicating the
actual rod position within the required accuracy. This change is acceptable because the
LCO requirements continue to ensure that the structures, systems, and components are
maintained consistent with the safety analyses and licensing basis. The demand position
indicators do not display the actual rod positions, but only the position requested by the
control system. The demand position indication system is used for operator information
only. There are no DBA or Transient analyses which assume operator action based on the
demand position indication system. This change is designated as less restrictive because
less stringent LCO requirements are being applied in the ITS than were applied in the
CTS.

L.2

(Category 1 - Relaxation of LCO Requirements) CTS 3.1.3.2 states, "The shutdown and
control rod position indicating system shall be OPERABLE with... the Automatic Rod
Position Deviation Monitor with the alarm setpoint < 12 steps." ITS LCO 3.1.7 states,
"The Rod Position Indication (RPI) System and the Demand Position Indication System
shall be OPERABLE." This changes the CTS by eliminating the requirements on the
Automatic Rod Position Deviation Monitor.
The purpose of ITS 3.1.7 is to ensure that the RPI channels are capable of indicating the
actual rod position within the required accuracy. This change is acceptable because the
LCO requirements continue to ensure that the structures, systems, and components are
maintained consistent with the safety analyses and licensing basis. The Automatic Rod
Position Deviation Monitor is used for operator information only. There are no DBA or
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Transient analyses which assume operator action based on the Automatic Rod Position
Deviation Monitor. This change is designated as less restrictive because less stringent
LCO requirements are being applied in the ITS than were applied in the CTS.
L.3

(Category 3 - Relaxation of Completion Time) CTS 3.1.3.2 Action a. I states that with a
maximum of one individual rod position indicator channel per group inoperable,
determine the position of the non-indicating rod indirectly by the moveable incore
detectors at least once per 8 hours and immediately after any motion of the non-indicating
rod which exceeds 24 steps in one direction since the last determination of the rod's
position. ITS 3.1.7, Action C. 1 states, "One or more rods with inoperable position
indicators have been moved in excess of 24 steps in one direction since the last
determination of the rod's position, verify the position of the rods with inoperable
position indicators by using the moveable incore detectors within 4 hours. This changes
the CTS by allowing 4 hours to verify the rod position instead of requiring the
verification immediately.
The purpose of CTS 3.1.3.2, Action a.1, is to verify rod position using the moveable
incore detector system after the rods have been moved significantly. This change is
acceptable because the Completion Time is consistent with safe operation under the
specified Condition, considering the operability status of the redundant systems of
required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring
during the allowed Completion Time. Using the moveable incore detector system to
determine the position of a rod cannot be performed immediately. Four hours is a
reasonable time to use the moveable incore detector system to measure the core flux
around the control rod and analyze the data to determine the control rod position. This
short period of time to determine the position will not result in significant perturbation of
the core power distribution if the rod is misaligned and the probability of a DBA or
Transient that would be affected by the potentially misaligned rod is very low for the
short period of time allowed to determine the rod position. This change is designated as
less restrictive because additional time is allowed to restore parameters to within the LCO
limits than was allowed in the CTS.

L.4

(Category 5 - Deletion of Surveillance Requirement) CTS 4.1.3.2 requires each rod
position indicator to be determined OPERABLE by performing a CHANNEL CHECK
every 12 hours and a CHANNEL FUNCTIONAL TEST and CHANNEL
CALIBRATION at least once per 18 months. ITS SR 3.1.7.1 requires a CHANNEL
CALIBRATION every 18 months. This changes the CTS by eliminating the CHANNEL
CHECK and CHANNEL FUNCTIONAL TEST requirements.
The purpose of CTS 4.1.3.2.1 is to verify that the Rod Position Indication system is
OPERABLE. This change is acceptable because the deleted Surveillance Requirement is
not necessary to verify that the equipment used to meet the LCO can perform its required
functions. Thus, appropriate equipment continues to be tested in a manner and at a
frequency necessary to give confidence that the equipment can perform its assumed safety
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function. The CHANNEL CALIBRATION verifies that the RPI instrumentation is
operating correctly. The RPI position is adjusted, as needed, to account for the thermal
drift characteristics of the RPI coil stack. The RPIs continue to indicate movement of the
control rods, only the absolute position indication is affected, and LCO 3.1.5 and 3.1.6
provide requirements on the accuracy of the RPIs. This change is designated as less
restrictive because Surveillances which are required in the CTS will not be required in the
ITS.
L.5

(Category 4 - Relaxation of RequiredAction) CTS 3.1.3.2 does not have an action for
more than one Rod Position Indicator Channel is inoperable per group. CTS 3.0.3 would
be entered in this condition. CTS 3.0.3 requires a shutdown to MODE 3 within 7 hours.
ITS 3.1.7, Condition B, applies when more than one RPI per group is inoperable and
requires the rods to be placed under manual control immediately, monitoring and
recording of RCS Tavg once per hour, verification of rod position using the movable
incore detectors once per 8 hours, and restoration of all but one RPI to OPERABLE status
within 24 hours. This changes the CTS by allowing operation for an additional 24 hours
with more than one RPI per group inoperable.
The purpose of ITS 3.1.7, Condition B, is to provide time to repair inoperable RPIs before
requiring a plant shutdown. This change is acceptable because the Required Actions are
used to establish remedial measures that must be taken in response to the degraded
conditions in order to minimize risk associated with continued operation while providing
time to repair inoperable features. The Required Actions are consistent with safe
operation under the specified Condition, considering the OPERABLE status of the
redundant indications. This includes the capacity and capability of remaining systems or
features, a reasonable time for repairs or replacement, and the low probability of a DBA
occurring during the repair period. Providing time to repair multiple inoperable RPIs
before requiring a shutdown is reasonable as the safest course of action with inoperable
RPIs is to not move the control rods. The compensatory measures ensure that the rods are
not moved unintentionally and monitor rod position using other indications. This change
is designated as less restrictive because less stringent Required Actions are being applied
in the ITS than were applied in the CTS.
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ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG- 1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

CTS 3.1.1.3.2 states, "The following valves shall be locked, sealed or otherwise secured
in the closed position except during planned boron dilution or makeup activities." ITS
LCO 3.1.8 states, "Each valve used to isolate primary grade water flow paths shall be
secured in the closed position." A Note to the LCO states, "Primary grade water flow
path isolation valves may be opened under administrative control for planned boron
dilution or makeup activities." ITS SR 3.1.8.1 states, "Verify each valve that isolates
primary grade water flow paths is locked, sealed, or otherwise secured in the closed
position."
This change is acceptable because the technical requirements have not changed. In the
ITS, requirements that valves be locked, sealed, or otherwise secured are located in the
Surveillances, not the LCO. Under SR 3.0.1, the SRs provide requirements necessary to
meet the LCO. Therefore, moving the requirement from the LCO to the SR has no effect
on the application of the requirements. The addition of the phrase "under administrative
control" to the LCO Note is consistent with the ITS conventions and does not change the
application of the Note. This change is designated as administrative because it does not
result in a technical change to the specifications.

A.3

CTS 3.1.1.3.2 is applicable in MODES 3, 4, 5 and 6. The CTS Action states that with the
valves not locked, sealed, or otherwise secured in the closed position, suspend CORE
ALTERATIONS. ITS 3.1.8 is applicable in MODES 3, 4, and 5 and does not contain this
Action.
This change is acceptable because CORE ALTERATIONS cannot occur in MODES 3, 4,
or 5. ITS 3.9.2 provides similar requirements on primary grade water flow path in
MODE 6 and that specification will address Actions in that MODE. Any technical
changes in the Actions in MODE 6 will be addressed in the DOCs for that specification.
This change is designated as administrative because it divides Actions according the
applicable MODE with no technical change to the specifications.
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DISCUSSION OF CHANGES
ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES
MORE RESTRICTIVE CHANGES
M. 1

Unit 1 CTS 3.1.1.3.2 states that when the primary grade water flow path isolation valves
are not locked, sealed, or otherwise secured in the closed position in MODES 3 and 4, the
plant must be in COLD SHUTDOWN within 30 hours. If in MODE 5 or 6, all operations
involving positive reactivity changes or CORE ALTERATIONS must be suspended, and
the valves must be locked, sealed, or secured in the closed position within 15 minutes.
Unit 2 CTS 3.1.1.3.2 states that when the primary grade water flow path isolation valves
are not locked, sealed, or otherwise secured in the closed position, all operations
involving positive reactivity changes or CORE ALTERATIONS must be suspended, the
isolation valves must be locked, sealed, or otherwise secured in the closed position within
15 minutes, and SHUTDOWN MARGIN must be verified greater than or equal to 1.77%
Ak/k within 60 minutes. ITS 3.1.8 Actions state than when the primary grade water flow
paths are not isolated, positive reactivity additions must be suspended immediately, the
primary grade water flow paths must be isolated within 15 minutes and SR 3.1.1.1 must
be performed within 1 hours. This changes the Unit 1 CTS by adding a requirement to
verify the shutdown margin within 1 hour. The other changes to CTS 3.1.1.3.2 are
discussed in DOCs A.3, L. 1, and LA. 1.
This change is acceptable because it establishes reasonable compensatory measures for a
failure to close the primary grade water flow path isolation valves. SR 3.1.1.1 requires
verification that the SHUTDOWN MARGIN is within the limits provided in the COLR.
This involves determining the primary system boron concentration. It is performed to
verify that the required SDM still exists and any inadvertent boron dilution that may have
occurred has been detected and corrected. The Completion Time of 1 hour is reasonable,
based on the time required to request and have analyzed an RCS water sample to
determine the boron concentration and to compute the SDM. This change also makes the
Unit 1 and Unit 2 requirements the same. This change is designated as more restrictive
because it adds requirements to the Unit 1 CTS.

RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
LA. 1 (Type 5 - Removal of Cycle-Specific ParameterLimits from the Technical Specifications
to the Core OperatingLimits Report) Unit 2 CTS 3.1.1.3.2 Action states that with the
primary grade water flow path isolation valves not locked, sealed, or otherwise secured in
the closed position, verify the SHUTDOWN MARGIN is greater than or equal to 1.77%
Ak/k within 60 minutes. ITS 3.1.8, Action A.3, states this requirement as, "Perform SR
3.1.1.1" within 1 hour. ITS 3.1.1.1 requires verification that the SHUTDOWN MARGIN
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ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES
is within the limit provided in the COLR. This changes the CTS by moving the
SHUTDOWN MARGIN value to the COLR.
The removal of these cycle-specific parameter limits from the Technical Specifications
and their relocation into the COLR is acceptable because these limits are developed or
utilized under NRC-approved methodologies. The NRC documented in Generic Letter
88-16, Removal of Cycle-Specific Parameter Limits From the Technical Specifications,
that this type of information is not necessary to be included in the Technical
Specifications to provide adequate protection of public health and safety. The ITS still
retains requirements and Surveillances that verify that the cycle-specific parameter limits
are being met. ITS 3.1.1, SHUTDOWN MARGIN, continues to require that the SDM
limits located in the COLR are met. SR 3.1.1.1 requires periodic verification that SDM is
within the limits provided in the COLR. The method of determining or utilizing the
SDM parameter limit has not changed. Also, this change is acceptable because the
removed information will be adequately controlled in the COLR under the requirements
provided in ITS 5.6.5, Core Operating Limits Report. ITS 5.6.5 ensures that the
applicable limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems limits, and nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety analysis are met. This change is
designated as a less restrictive removal of detail change because information relating to
cycle-specific parameter limits is being removed from the Technical Specifications.
LA.2

(Type 1 - Removing Details of System Design and System Description,Including Design
Limits) Unit 1 CTS 3.1.1.3.2 states "The following valves shall be locked, sealed, or
otherwise secured in the closed position except during planned boron dilution or makeup
activities: a. 1-CH-217 or b. 1-CH-220, 1 CH-241, FCV 11 14B and FCV- 11 13B." Unit
2 CTS 3.1.1.3.2 states "The following valves shall be locked, sealed, or otherwise secured
in the closed position except during planned boron dilution or makeup activities: a. 2
CH-140 orb. 2-CH-160, 2 CH-156, FCV 2114B and FCV-2113B." ITS 3.1.8 states,
"Each valve used to isolate primary grade water flow path shall be secured in the closed
position." ITS 3.1.8 LCO Note states, "Primary grade water flow path isolation valves
may be opened under administrative control for planned boron dilution or makeup
activities." This changes the CTS by relocating the list of primary grade water flow path
isolation valves to the ITS Bases. The other changes in CTS 3.1.1.3.2 are discussed in
DOC A.2.
The removal of these details, which are related to system design, from the Technical
Specifications is acceptable because this type of information is not necessary to be
included in the Technical Specifications to provide adequate protection of public health
and safety. The ITS still retains the requirement that the primary grade water flow path
isolation valves be closed and the valves be verified to be locked, sealed, or otherwise
secured. Listing the valves in the LCO is inconsistent with the ITS conventions. Also,
this change is acceptable because the removed information will be adequately controlled
in the ITS Bases. Changes to the Bases are controlled by the Technical Specification
Bases Control Program in the Technical Specifications Administrative Controls section.
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ITS 3.1.8, PRIMARY GRADE WATER FLOW PATH ISOLATION VALVES
This program provides for the evaluation of changes to ensure the Bases are properly
controlled. This change is designated as a less restrictive removal of detail change
because information relating to system design is being removed from the Technical
Specifications.

LESS RESTRICTIVE CHANGES
L. I

(Category 4 - Relaxation of Required Action) Unit 1 CTS 3.1.1.3.2 states that when the
primary grade water flow path isolation valves are not locked, sealed, or otherwise
secured in the closed position in MODES 3 and 4, the plant must be in COLD
SHUTDOWN within 30 hours. If in MODE 5 or 6, all operations involving positive
reactivity changes or CORE ALTERATIONS must be suspended, and the valves must be
locked, sealed, or secured in the closed position within 15 minutes. ITS 3.1.8 Actions
state than when the primary grade water flow path are not isolated, positive reactivity
additions must be suspended immediately, the primary grade water flow path must be
isolated within 15 minutes and SR 3.1.1.1 must be performed within 1 hours. This
changes the CTS by eliminating the Unit 1 Action that a unit in MODES 3 or 4 be
shutdown to MODE 5 within 30 hours. The other changes to CTS 3.1.1.3.2 are discussed
in DOCs A.3, M. 1, and LA. 1.
The purpose of CTS 3.1.1.3.2 is to minimize the risk of a boron dilution accident while
the primary grade water flow path isolation valves are open. This change is acceptable
because the Required Actions are used to establish remedial measures that must be taken
in response to the degraded conditions in order to minimize risk associated with
continued operation while providing time to repair inoperable features. The Required
Actions are consistent with safe operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of required
features, and the low probability of a DBA occurring during the repair period. A change
from MODES 3 or 4 to MODE 5 will require boration to offset the change in temperature
defect as the reactor is cooled down. Requiring use of the boration system when the
primary grade water flow path isolation valves cannot be closed per the LCO is unwise,
as it increases the risk of a boron dilution event. This change also makes the Unit 1 and
Unit 2 requirements the same. This change is designated as less restrictive because less
stringent Required Actions are being applied in the ITS than were applied in the CTS.
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DISCUSSION OF CHANGES
ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2
ADMINISTRATIVE CHANGES
A. 1

In the conversion of the North Anna Current Technical Specifications (CTS) to the plant
specific Improved Technical Specifications (ITS), certain changes (wording preferences,
editorial changes, reformatting, revised numbering, etc.) are made to obtain consistency
with NUREG-1431, Rev. 1, "Standard Technical Specifications-Westinghouse Plants"
(ISTS).
These changes are designated as administrative changes and are acceptable because they
do not result in technical changes to the CTS.

A.2

CTS 3.10.3 states that the limitations of Specification 3.1.1.4, 3.1.3.1, 3.1.3.5, and 3.1.3.6
may be suspended during the performance of PHYSICS TESTS provided the Reactor
Trip Setpoints on the OPERABLE Intermediate and Power Range Channels are set _<
35% and •25% of RATED THERMAL POWER, respectively. Other requirements are
also imposed. ITS 3.1.9 states that the requirement of LCO 3.1.3, LCO 3.1.4, LCO 3.1.5,
LCO 3.1.6, and LCO 3.4.2 may be suspended, but contains no requirements on the
Intermediate and Power Range Channels. The ITS contains the same requirements on the
Intermediate and Power Range Channels in ITS LCO 3.3.1. This changes the CTS by
eliminating the requirement that the Reactor Trip Setpoints on the OPERABLE
Intermediate and Power Range Channels are set • 35% and _•25% of RATED
THERMAL POWER, respectively, from the test exception.
This change is acceptable because the Reactor Trip Setpoints on the OPERABLE
Intermediate and Power Range Channels are contained in LCO 3.3.1, RTS
Instrumentation. Repeating that requirement in the test exception LCO is unnecessary.
This change is designated administrative as it eliminates a repeated requirement from the
CTS, resulting in no technical change to the Technical Specifications.

A.3

CTS 3.10.3 is applicable in MODE 2. ITS 3.1.9 is applicable, "During PHYSICS TESTS
initiated in MODE 2."
The purpose of the ITS 3.1.9 Applicability is to ensure that the Actions contained in the
specification are followed. The wording of CTS 3.10.3 appears to be contradictory
because when THERMAL POWER exceeds 5%, the test exception specification
applicability is exited and the Actions no longer apply. However, it is clear that the CTS
3.10.3 Action should be applied if THERMAL POWER exceed 5%. The ITS
Applicability eliminates this apparent contradiction and allows the test exception
Conditions and Required Actions to be applied when the LCO is not met. This is
consistent with the wording of the CTS Action. This change is designated as
administrative because it clarifies the current wording of the specification with no change
in intent.

North Anna Units I1 and 22

1
Page
Page 1

Revision 0
Revision 0

DISCUSSION OF CHANGES
ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2
MORE RESTRICTIVE CHANGES
M.1

CTS 3.10.1 provides an exception to the SHUTDOWN MARGIN requirements in CTS
3.1.1.1 for the purpose of performing rod worth measurement in the N-1 configuration
(all rods inserted into the core except 1). The ITS does not contain the test exception.
This changes the CTS by eliminating a test exception.
This change is acceptable because the N-1 rod worth test is no longer used in physics test
programs. As a result, the CTS test exception is not needed. Other rod worth
measurement techniques which do not violate the SHUTDOWN MARGIN requirements
are used. ANSI/ANS 19.6.1-1997, section 5(4), specifically states that physics tests do
not violate the SHUTDOWN MARGIN requirements of the core. This change is
designated as more restrictive because an exception to the CTS is being deleted.

M.2

CTS 3.10.2 provides an exception to the rod group height, rod insertion, and power
distribution limits for the purpose of performing the control rod pseudo ejection test,
control rod pseudo drop and misalignment test, and xenon stability measurements. The
ITS does not contain the test exception. This changes the CTS by eliminating a test
exception.
This change is acceptable because the control rod pseudo ejection test, control rod pseudo
drop and misalignment test, and xenon stability test are only performed during initial
plant start test programs. These tests are never performed during post-refueling physics
tests. As a result, the CTS test exception is not needed. This change is designated as more
restrictive because an exception to the CTS is being deleted.

M.3

CTS 3.10.3 provides an exception to CTS 3.1.1.4, 3.1.3.1, 3.1.3.5, and 3.1.3.6 during the
performance of PHYSICS TESTS and provides restrictions that must be followed when
utilizing the exception. ITS 3.1.9 provides an exception to the equivalent ITS LCOs and
to the restrictions that must be followed adds a requirement that SHUTDOWN MARGIN
must be within the limits provided in the COLR. A Surveillance to verify the
SHUTDOWN MARGIN every 24 hours and ACTIONS to follow if the SHUTDOWN
MARGIN limit is not met are also added to the CTS. This changes the CTS by imposing
an additional requirement on the application of the test exception LCO.
This change is acceptable because it imposes reasonable restrictions on the performance
of PHYSICS TESTS when the control rod and RCS minimum temperature Specifications
are allowed to be violated. The Bases for ITS 3.1.1, SHUTDOWN MARGIN, states that
in MODE 1 and MODE 2 with Kff > 1.0, the SHUTDOWN MARGIN is ensured by
compliance with the rod insertion limit specifications. Under the test exception, those
control rod insertion limits are allowed to be violated. Therefore, additional actions must
be taken to ensure that sufficient SHUTDOWN MARGIN is available to shutdown the
reactor and keep it subcritical if needed. This change is designated as more restrictive
because it imposes additional restrictions not found in the CTS.
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M.4

Unit 1 CTS 3.10.3 provides an exception to CTS 3.1.1.4, 3.1.3.1, 3.1.3.5, and 3.1.3.6
during the performance of PHYSICS TESTS and provides restrictions that must be
followed when utilizing the exception. ITS 3.1.9 provides an exception to the equivalent
ITS LCOs and to the restrictions that must be followed adds a requirement that RCS
lowest loop average temperature be >_531 'F. A Surveillance to verify the RCS lowest
loop average temperature is > 531 'F and ACTIONS to follow if the RCS lowest loop
average temperature is not within limit are also added to the CTS. This changes the CTS
by imposing an additional requirement on the application of the test exception LCO. The
LCO requirement, Action, and Surveillance being added to the Unit 1 CTS exists in the
Unit 2 CTS.
This change is acceptable because it imposes reasonable restrictions on the performance
of PHYSICS TESTS when the control rod and RCS minimum temperature Specifications
are allowed to be violated. The test exception specification allows RCS temperature to
drop below the minimum temperature for criticality provided in LCO 3.4.2 in order to
facilitate the performance of certain tests, such as determination of the Isothermal
Temperature Coefficient. However, a lower limit on RCS average temperature is
provided in the test exception LCO to ensure that the RCS temperature stays within the
analyzed range. This change is designated as more restrictive because it imposes
additional restrictions not found in the CTS.

M.5

5% once per hour. ITS
CTS 4.10.3.1 requires THERMAL POWER to be verified to be _<
SR 3.1.9.3 requires the verification be performed every 30 minutes. This changes the
CTS by increasing the Frequency of the THERMAL POWER verification.
This change is acceptable because the increased Frequency is consistent with similar
verifications performed in the specification. ITS SR 3.1.9.2, which verifies that the RCS
lowest loop average temperature is >_531 'F, is also performed every 30 minutes.
THERMAL POWER is a parameter readily available in the control room, so imposition
of this more stringent requirement will have no effect on safety. This change is
designated as more restrictive because a Surveillance will be performed more frequently
in the ITS than in the CTS.

RELOCATED SPECIFICATIONS
None

REMOVED DETAIL CHANGES
None

and 22
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DISCUSSION OF CHANGES
ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2

LESS RESTRICTIVE CHANGES
L. 1

(Category 7- Relaxation Of Surveillance Frequency) CTS 4.10.3.2 requires that tests be
performed on each Intermediate and Power Range channel within 12 hours prior to
initiating PHYSICS TESTS. ITS SR 3.1.9.1 requires that the testing be performed prior
to initiation of PHYSICS TESTS. This changes the CTS by eliminating the time period
prior to initiation of PHYSICS TESTS within which the testing must be performed.
The purpose of CTS 3.10.3 and ITS 3.1.9 is to allow the performance of PHYSICS
TESTS on the reactor. This change is acceptable because the new Surveillance Frequency
has been evaluated to ensure that it provides an acceptable level of equipment reliability.
The performance of the normally scheduled CHANNEL OPERATIONAL TEST is
sufficient to ensure the equipment is OPERABLE. LCO 3.3.1 requires a CHANNEL
OPERATIONAL TEST on the Intermediate and Power Range channels every 92 days
(SR 3.3.1.7 and SR 3.3.1.9). These Frequencies have been determined to be sufficient for
verification that the equipment is working properly. The initiation of PHYSICS TESTS
does not affect the ability of the equipment to perform its function, does not affect the trip
setpoints or the RTS trip capability and does not invalidate the previous surveillances.
Therefore, requiring this testing to be performed at a fixed time before the initiation of
PHYSICS TESTS has no benefit. This change is designated as less restrictive because
Surveillances will be performed less frequently under the ITS than under the CTS.

L.2

(Category I - Relaxation of LCO Requirements) ITS 3.9.1 states that the number of
required channels for LCO 3.3.1, "RTS Instrumentation," Functions 2, 3, 6, and 18.d, may
be reduced to "3" required channels, during the performance of PHYSICS TESTS. CTS
3.10.3 does not contain this allowance. This changes the CTS by reducing LCO
requirements for the number of Power Range Neutron Flux channels from "4" to "3"
during PHYSICS TESTS initiated in MODE 2.
The purpose of CTS 3.10.3 is provide the necessary allowances to perform PHYSICS
TESTS in MODE 2 to verify the fundamental nuclear design of the core. This change is
acceptable because the LCO requirements continue to ensure that the structures, systems,
and components are maintained consistent with the safety analyses and licensing basis.
During the performance of PHYSICS TESTS, one Power Range Neutron Flux channel is
used to provide input to the reactivity computer. When this channel is used, the channel
is usually placed in a tripped condition, which places the RTS trip logic in a one-out-of
three logic status. Any spurious signals received on one channel will result in a reactor
trip. The proposed change allows the channel used to provide input to the reactivity
computer to be placed in bypass instead of trip. This will place the RTS trip logic in a
two-out-of-three logic status, substantially reducing the chance of a spurious reactor trip.
During PHYSICS TESTS, reactor power is limited to 5% and the Power Range and
Intermediate Range trip setpoints are set at reduced values. Therefore, the risk of a power
excursion with no reactor trip is small. This change is designated as less restrictive

North Anna Units 1 and 2
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DISCUSSION OF CHANGES
ITS 3.1.9, PHYSICS TESTS EXCEPTIONS - MODE 2
because less stringent LCO requirements are being applied in the ITS than were applied
in the CTS.
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REACTIVMT C 7sYSTE
L
REA•OR COOLANT FLOW

LIMITING CONDITION FOR OPERATION
3.1.1.3.1

The flow rate of reactor cool

system shall be ) 3000 gpm whenever a
boron concentratTon is being made.
APPLICABILITY:

through the reactor coolant

UCtian in Reactor Coolant System

All HODES.

ACTION:
With the flow rate of rea• r coolant through the reactor coolant system
< 3000 gpm, immediately
spend all operations involving a reduction in
boron conceqtration a
he Reactor Coolant System.

Coolnt Systembron concentration by either:/
,

a.

Verilfying at least one reactor coolant pump is in ope iton._
Verifyilng that at lust
Sb. one RHR pump Is In op
a and sup
plying
rt3000
goo through the reactor oolantolan.

NORTH ANNA-UNIT 1
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DISCUSSION OF CHANGES
CTS 3.1.1.3.1 - REACTOR COOLANT FLOW
RELOCATED SPECIFICATIONS
R. 1

CTS 3.1.1.3.1 requires a minimum reactor coolant system flow of 3000 gpm in all
MODES. Various accident analyses assume adequate reactor coolant flow for heat
removal and boron mixing. However, a specific flow rate is not assumed as an initial
condition of any design basis accident or transient and is not credited for mitigation of
any design basis accident or transient. Other specifications in the ITS contains
adequate controls to ensure that RCS flow meets the general accident analysis
assumption. In MODES 1, 2, and 3, at least one Reactor Coolant Pump (RCP) is
required to be in operation, which provides flow in excess of 3000 gpm. In MODE 4,
either an RCP or Residual Heat Removal (RHR) train is required to be in operation,
and in MODES 5 and 6, at least one RHR train is required to be in operation. The
ITS Bases state that when an RHR train is required to provide RCS flow, the flow rate
must be sufficient for decay heat removal and boron mixing. The LCO does not meet
the criteria for retention in the ITS; therefore, it will be retained in the Technical
Requirements Manual.
This change is acceptable because CTS 3.1.1.3.1 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

Reactor coolant flow is not installed instrumentation that is used to detect, and
indicate in the control room, a significant abnormal degradation of the reactor
coolant pressure boundary. Reactor coolant flow does not satisfy criterion 1.

2.

Reactor coolant flow is not a process variable, design feature, or operating
restriction that is an initial condition of a DBA or Transient Analysis that
either assumes the failure of or presents a challenge to the integrity of a fission
product barrier. Reactor coolant flow does not satisfy criterion 2.

3.

Reactor coolant flow is not a structure, system or component that is part of the
primary success path and which functions or actuates to mitigate a DBA or
Transient that either assumes the failure of or presents a challenge to the
integrity of a fission product barrier. Reactor coolant flow does not satisfy
criterion 3.

4.

Reactor coolant flow was not evaluated in WCAP- 11618. An evaluation
performed by the Company determined that reactor coolant flow is a non
significant risk contributor to core damage frequency and offsite releases. The
reactor coolant flow specification is not important for any scenarios modeled
in the North Anna Power Station site-specific PRAs. Reactor coolant flow
does not meet criterion 4.

North Anna Units 1 and 22
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DISCUSSION OF CHANGES
CTS 3.1.1.3.1 - REACTOR COOLANT FLOW
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the reactor coolant flow
LCO and associated Applicability, Actions, and Surveillances may be relocated out of
the Technical Specifications. The reactor coolant flow specification will be relocated
to the TRM. Changes to the TRM will be controlled by the provisions of
10 CFR 50.59. This change is designated as relocation because the LCO did not meet
the criteria in 10 CFR 50.36(c)(2)(ii) and has been relocated to the TRM.
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REACTIVITY

SYSTEMS
SOI

3/4.1.2 BMro YTM
FLOW PAV!.

3.1.2.1

SHUTDOWN

As a minimum, one of the following boron i

ection flowpah

shall be OPERABLE:

a.

A flow path from the boric acid tan
via a boric acid
transfer pump through a charging p
to the Reactor Coolant
System if only the boric acid s age tank in Specification
3
.1.2.7a is OPERABLE, or
b.
The flow path from the ref
ing water storage tank via charging
pump to the Reactor Coola System if only the refueling awater
storage tank in Specific ion 3.1.2.7b is OPERABLE.
APPLICABILITY: MODES 5 and 6.
ACTION:
With none of the above fl
paths OPERABLE, suspend
operations involv
ing CORE ALTERATIONS or ositive reactivity changes all
until at least one
injection path is res red to OPERABLE status.
SURVEILLANCE REQUU MENT._...SS
4.1.2.1

At •east one of the above required flow paths shall be
demon
strated OPE tALE:

a.

At least once per 7 days by verifying that the temperature
the heat traced portion of the flow path is > 115OF when a of
fi
path from the boric acid tanks is used.

b.

At least once per 31 days be verifying that each valve
power operated or automatic) in the flow path that is t nual,
locked,
sealed, or otherwise secured in position, is in its
rrect
position.

NORTH ANNA-UNIT 1

3/4 1-8
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CTS 3.1.2.1 - BORATION SYSTEMS FLOW PATHS - SHUTDOWN
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REACTIVITY CNT
SYSTEMS
3/4.1.2 BOR LOSYSTEIS

FLOW PATHS

-

SHUTDOWNN

LIMIT G CONDITION FOR OPERATION
ceOPERABLE:
.1.2.1 As a minimum, one of the following boron inj

•
ion flow paths shall

a.

A flow path from the boric acid tanks
a boric acid transfer pump
through a charging pump to the Reac
Coolant System if only the
boric acid storage tank in Specifi
ion 3.1.2.7.a. is OPERABLE, or

b.

The flow path from the refuelin
ter storage
via a charging
pump to the Reactor Coolant Sys If only the tank
refueling water
storage tank in Specificatlo
.1.2.7.b. is OPERABLE.

APPLICABILITY:

MODES 5 and 6.

ACTION:
With none of the above flow
hs OPERABLE, suspend
CORE ALTERATIONS or positiv reactivity changes untilall operations involving
at least one Injection
path is restored to OPE
status.
SURVEILLANCE REQUIRE
4.1.2.1 At lea
OPERABLE:

/

S
__

one of the above required flow paths shall be
demonstrated

a.

A

b

At least once per 31 days bv verifying that each
valve (man
power operated or automatic) in the flow path
that is not
'cked,
sealed, or otherwise secured in position, is in its corr
positio

east once per 7 days by verifying that the temperature
of the
at traced portion of the flow path is greater
than or equal to
hen a flow path from the boric acid tanks is
used.

NORTH ANNA - UNIT 2
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DISCUSSION OF CHANGES
CTS 3.1.2.1 - BORATION SYSTEMS FLOW PATHS - SHUTDOWN
RELOCATED SPECIFICATIONS
R.1

CTS 3.1.2.1 provides requirements on the boration systems flow paths during
shutdown. The boration systems are part of the Chemical and Volume Control
System (CVCS) and provide the means to control the chemical neutron absorber
(boron) concentration in the RCS and to help maintain the shutdown margin. The
boration system is not assumed to be OPERABLE to mitigate the consequences of a
design basis accident or transient. In the case of the boron dilution accident, the
accident is addressed by preventing its occurrence or by terminating the event before
the required shutdown margin is lost, not by boration. This LCO does not meet the
criteria for retention in the ITS; therefore, it will be retained in the Technical
Requirements Manual.
This change is acceptable because CTS 3.1.2.1 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The boration systems flow paths - shutdown are not installed instrumentation
that is used to detect, and indicate in the control room, a significant abnormal
degradation of the reactor coolant pressure boundary. The boration systems
flow paths - shutdown do not satisfy criterion 1.

2.

The boration systems flow paths - shutdown are not a process variable, design
feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The boration systems flow paths
shutdown do not satisfy criterion 2.

3.

The boration systems flow paths - shutdown are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The boration
systems flow paths - shutdown do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-6) of WCAP-1 1618, the
boration systems flow paths - shutdown were found to be a non-significant
risk contributor to core damage frequency and offsite releases. The Company
has reviewed this evaluation, considers it applicable to the North Anna Power
Station, and concurs with this assessment. The boration systems flow paths
shutdown are not important for any scenarios modeled in the North Anna
Power Station site-specific PRAs. The boration systems flow paths
shutdown do not meet criterion 4.

North Anna Units I1 and
and 22

Page
Page 1I

Revision 0
Revision 0

DISCUSSION OF CHANGES
CTS 3.1.2.1 - BORATION SYSTEMS FLOW PATHS - SHUTDOWN
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the boration systems flow
paths - shutdown LCO and associated Applicability, Actions, and Surveillances may
be relocated out of the Technical Specifications. The boration systems flow paths
shutdown specification will be relocated to the TRM. Changes to the TRM will be
controlled by the provisions of 10 CFR 50.59. This change is designated as relocation
because the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been
relocated to the TRM.
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G CONDITION FOR OPERATION

L J

U

Each of the following boron injection flow paths shall be OPERABLE:

3..2.2
a.

The flow path from the boric acid tanks via a boric acid transfer p
charging pump to the Rwc'tor Coolant System, and

b.

The flow path from the refueling water storage tank via a
Reactor Coolant System.

APPLICABILITY:

p and a

g pump to the

MODES 1,2,3 AND4.

ACTION:

a.

With the flow path from the boric acid

inoperable, restore die inoperable flow

path to OPERABLE status within hours or be in at least HOT STANDBY and
IN equivalent to at least 1.77% Ak/k at 2000F
borated to a SHUTDOWN

within the next 6 hours;

the flow path to OPERABLE status within the next
WNwithin the next 30 hours.

7 days or be in COLD

With the flow path
mu the refueling water storage tank inoperable, restore the
LEstatuswithin one hour or be in at least HOT STANDBY
flow path to
within the ne6 hours and in COLD SHUTDOWN within the following 30 hours.

b.

SURVEILLANCE
4.1.2.2
a/.

L

0

QUIREMENTS

Eac of the above required flow paths shall be demonstrated OPERABLE:
At least once per 7 days by verifying that the temperature of the heat tracced portion
of the flow path from the boric acid tanks is > 115*F.

I/

I
#

Only one boron injection flow path is
to be OPERABLE whenever the
cold legs is less than or equal to 235*F.
temperature of one or more of the
--

---- -- --

NORTH ANNA - UNIT 1
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VZEILLANCE REQUIREMENTS (Continued)/

b.

At least once per 31 days by ve
g that each valve (manual, power operated or
r
automatic) in the flow path
is not locked, sealed, or otherwise secured
in 'vadvo
t
.ct do wn.by
position, is in its con-

c.

At least once per 18
in the flow path

NORTH ANNA - UNIT 1

nths during shutdown by verifying that each a t
to its corrct position on a safety injection

icvalve
t signal.

3/4 1-10
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FLOW PATHS - O90CAIr
LIMITING CQNTION FOR OPERATION

3.12.2

At least two of the following boron injection flow paths shall be OPERABLE:
a.

The flow path from the boric acid tanks via a boric acid transfer pum
charging pump to the Reactor Coolant System.

b.

Two flow paths from the refueling water storage tank via charing pumps to the

nd a

Reactor Coolant System.
APPLICABILITY:

MODES 1, 2,3 and 4#.

ACTION:
With only one of the above required boron injection flowas to the Reactor Coolant System
OPERABLE, restore at least two boron injection flo aths to the Reactor Coolant System to
OPERABLE status within 72 hours or be in at
HOT STANDBY and borated to a
SHUTDOWN MARGIN equivalent to at
.77% delta kdk at 2000F within the next 6 hours;
restore at least two flow paths toOP
status within the next 7 days or be in COLD
SHUTDOWN within the next 30 ho.

SURVEILLANCE REQ
4.1.2.2

Each of the
a.

ye quired flow paths shall be demonsrated OPEALE:

Atl
once per 7 days by verifying that the temperature of the heattraced portion
the flow path from the boric acid tanks is greater than or equal to 115*F when it
is a required water source.

to be OPERABL.E whenever the
S# Only one boron injection flow path is req•
twempxe-rmature off one or momt of mthe RKCSS Id legs i1Us
less than o~r eequal to 27001:.

NORTH ANNA - UNIT 2
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DISCUSSION OF CHANGES
CTS 3.1.2.2 - BORATION SYSTEMS FLOW PATHS - OPERATING
RELOCATED SPECIFICATIONS
R. 1

CTS 3.1.2.2 provides requirements on the boration systems flow paths during
operation. The boration systems are part of the Chemical and Volume Control
System (CVCS) and provides the means to control the chemical neutron absorber
(boron) concentration in the RCS and to help maintain the shutdown margin. The
boration system is not assumed to be OPERABLE to mitigate the consequences of a
design basis accident or transient. The Emergency Core Cooling System (ECCS) and
Refueling Water Storage Tank are credited in the accident analyses. In the case of the
boron dilution accident, the accident is addressed by preventing its occurrence or by
terminating the event before the required shutdown margin is lost, not by boration.
This LCO does not meet the criteria for retention in the ITS; therefore, it will be
retained in the Technical Requirements Manual.
This change is acceptable because CTS 3.1.2.2 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The boration systems flow paths - operating are not installed instrumentation
that is used to detect, and indicate in the control room, a significant abnormal
degradation of the reactor coolant pressure boundary. The boration systems
flow paths - operating do not satisfy criterion 1.

2.

The boration systems flow paths - operating are not a process variable, design
feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The boration systems flow paths
operating do not satisfy criterion 2.

3.

The boration systems flow paths - operating are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The boration
systems flow paths - operating do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-8) of WCAP-1 1618, the
boration systems flow paths - operating were found to be a non-significant risk
contributor to core damage frequency and offsite releases. The Company has
reviewed this evaluation, considers it applicable to the North Anna Power
Station, and concurs with this assessment. The boration systems flow paths
operating are not important for any scenarios modeled in the North Anna
Power Station site-specific PRAs. The boration systems flow paths
operating do not meet criterion 4.

North Anna Units 1 and 2
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DISCUSSION OF CHANGES
CTS 3.1.2.2 - BORATION SYSTEMS FLOW PATHS - OPERATING
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the boration systems flow
paths - operating LCO and associated Applicability, Actions, and Surveillances may
be relocated out of the Technical Specifications. The boration systems flow paths
operating specification will be relocated to the TRM. Changes to the TRM will be
controlled by the provisions of 10 CFR 50.59. This change is designated as relocation
because the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been
relocated to the TRM.
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GTS 3,1.2,

L

FING CONDMON FOR OPERATION

(/

3.1.2.3

One charging pump in the boron injection flow path
shall be OPERABLE.
APPLICABILITY:

ACTION:

uired by Specification 3.1.2.1

I

MODES 5 and 6.
.

-'

a.

With no charging pump OPsuspend
all operations involving CORE
ALTERATIONS or positive avity changes until one charging pump is restored
to OPERABLE status.

b.

.Withno charging p
OPERABLE and the opposite unit in MODE 1, 2,3 or 4,
immediately initi corrective action to restore at least one charging pump to
OPERABLE
as soon as possible.

SURVEILLANCE
4.1.2.3.1
.The_ve
required charging pump shall be demonstrated OPR•
Sithat
on recirc
'lion
flow, the pump develops a discharge pressure of
Z
psig whe ested pursuant to Specification 4.0.5.
4.1 ... 2

At least once per 12 hours, verify that a maximum o

Iby veriling,
or equal to 2410

I

ne charging pump is

ERABLE and capable of injecting into the RCS.*

.

,wo charging pumps may be OPERABLE and capable of injecting in the RCS during
pump switching operations.
NORTH ANNA - UNIT 2
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DISCUSSION OF CHANGES
CTS 3.1.2.3 - CHARGING PUMP - SHUTDOWN
RELOCATED SPECIFICATIONS
R.1

CTS 3.1.2.3 provides requirements on the charging pumps during shutdown when
used as part of the boration system. The charging pumps in the boration system are
part of the Chemical and Volume Control System (CVCS) and provide the means to
control the chemical neutron absorber (boron) concentration in the RCS and to help
maintain the shutdown margin. The charging pumps in the boration system are not
assumed to be OPERABLE to mitigate the consequences of a design basis accident or
transient. In the case of the boron dilution accident, the accident is addressed by
preventing its occurrence or by terminating the event before the required shutdown
margin is lost, not by boration. OPERABILITY of the charging pumps is required as
part of the Emergency Core Cooling System, which is addressed in other
specifications. This LCO does not meet the criteria for retention in the ITS; therefore,
it will be retained in the Technical Requirements Manual.
This change is acceptable because CTS 3.1.2.3 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The charging pumps - shutdown are not installed instrumentation that is used
to detect, and indicate in the control room, a significant abnormal degradation
of the reactor coolant pressure boundary. The charging pumps - shutdown do
not satisfy criterion 1.

2.

The charging pumps - shutdown are not a process variable, design feature, or
operating restriction that is an initial condition of a DBA or Transient Analysis
that either assumes the failure of or presents a challenge to the integrity of a
fission product barrier. The charging pumps - shutdown do not satisfy
criterion 2.

3.

The charging pumps - shutdown are not a structure, system or component that
is part of the primary success path and which functions or actuates to mitigate
a DBA or Transient that either assumes the failure of or presents a challenge
to the integrity of a fission product barrier. The charging pumps - shutdown
do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-6) of WCAP-1 1618, the
charging pumps - shutdown were found to be a non-significant risk
contributor to core damage frequency and offsite releases. The Company has
reviewed this evaluation, considers it applicable to the North Anna Power
Station, and concurs with this assessment. The charging pumps - shutdown
are not important for any scenarios modeled in the North Anna Power Station
site-specific PRAs. The charging pumps - shutdown do not meet criterion 4.

North Anna Units 1 and 2
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DISCUSSION OF CHANGES
CTS 3.1.2.3 - CHARGING PUMP - SHUTDOWN
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the charging pumps
shutdown LCO and associated Applicability, Actions, and Surveillances may be
relocated out of the Technical Specifications. The charging pumps - shutdown
specification will be relocated to the TRM. Changes to the TRM will be controlled
by the provisions of 10 CFR 50.59. This change is designated as relocation because
the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been relocated to
the TRM.
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G CONDITON FOR OPERATION
3.1.2.4

At least two charging pumps shall be OPERABLE.

APPLICABILITY:
AC'TION:

MODES 1, 2,3 and 4S*

With only one charging pump OPERABLE, restore .cond charging pump to OPERABLE status
within 72 hours or be in at least HOT STANDB and borated to a SHUTDOWN MARGIN
equivalent to at least 1.77% Ak/k at 2000 F w
the next 6 hours; restore a second charging pump
to OPERABLE status within the next 7 ys or be in COLD SHUTDOWN within the next 30
hours. The provisions of Specifil n 3.0.4 are not applicable for one hour following heamp
above 235OF or prior to cooldo
below 235 0F.
SURVEILLANCE RE

MENTS

4.1.2.4.1

The a e required charging pumps shall be demonstrated OPERABLE by verifyin
that on recircul on flow, each pump develops a discharge pressure of greater than or equ o
2410 psigw n tested pursuant to Specification 4.0.5.
4.1.2.4.
At least once per 12 hours, verify that a maximum of one chh
OP
LE and capable of injecting into the RCS whenever the tempe
RCS cold legs is less than or equal to 235 0F.*

mp is
of one or more of

A maximu
f one charging pump shall be OPERABLE and capable of injectg into
the RCS henever the temperature of one or more of the RCS cold legs is s than or
equ,6 2350F:.t
e
**

T

charging pumps may be OPERABLE and capable of injecting int
upswitching operations.
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3.1

At least two charging pumps shall be OPERABLE.

With only one charging pump OPERABLE, restore a ond charging pump to OPERABLE status
within 72 hours or be in at least HOT STANDBY d borated to a SHUTDOWN MARGIN
equivalent to at least 1.77% delta k/k at 200OF thin the next 6 hours; restore a second charging
pump to OPERABLE status within the next days or be in COLD SHUTDOWN within the next
30 hours. The provisions of Specificatio .0.4 are not applicable for one hour following heatup
SRcabove 270o1: 6r priorR Qto
cooldown bep 270*F.

.

.4.1.2.4.1
The above•
charging pumps shall be demonstrated OPERABLE by verifying,
that on re~circulation flo, each pump, develops a discharge pressure of greater than or equal
2410 psig when/test
4.1.2.4.2

!

pursuant to Specification 4.0.5.

A east once per 12 hours, verify that a maximum of one charging p

OPERAB and capable of injecting into the RCS whenever the temperatur
the RC old legs is less than or equal to 270*F.*.

is

one or more of

I
#

mi

A maximum of one c gng pump shall be OPERABLE and capable of iecng o the
RCS whenever the mperature of one or more of the RCS cold legs is less
equal to
270 0F.
Two chargi pumps may be OPERABLE and capable of injecting in the RCS during
pump s hing operations.

NORTH ANNA - UNIT 2
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DISCUSSION OF CHANGES
CTS 3.1.2.4 - CHARGING PUMPS - OPERATING
RELOCATED SPECIFICATIONS
R. 1

CTS 3.1.2.4 provides requirements on the charging pumps during operation when
used as part of the boration system. The charging pumps in the boration system are
part of the Chemical and Volume Control System (CVCS) and provide the means to
control the chemical neutron absorber (boron) concentration in the RCS and to help
maintain the shutdown margin. The charging pumps in the boration system are not
assumed to be OPERABLE to mitigate the consequences of a design basis accident or
transient. The Emergency Core Cooling System (ECCS) is and Refueling Water
Storage Tank are credited in the accident analyses. In the case of the boron dilution
accident, the accident is addressed by preventing its occurrence or by terminating the
event before the required shutdown margin is lost, not by boration. OPERABILITY
of the charging pumps is required as part of the Emergency Core Cooling System,
which is addressed in other specifications. This LCO does not meet the criteria for
retention in the iTS; therefore, it will be retained in the Technical Requirements
Manual.
This change is acceptable because CTS 3.1.2.4 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the iTS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The charging pumps - operating are not installed instrumentation that is used
to detect, and indicate in the control room, a significant abnormal degradation
of the reactor coolant pressure boundary. The charging pumps - operating do
not satisfy criterion 1.

2.

The charging pumps - operating are not a process variable, design feature, or
operating restriction that is an initial condition of a DBA or Transient Analysis
that either assumes the failure of or presents a challenge to the integrity of a
fission product barrier. The charging pumps - operating do not satisfy
criterion 2.

3.

The charging pumps - operating are not a structure, system or component that
is part of the primary success path and which functions or actuates to mitigate
a DBA or Transient that either assumes the failure of or presents a challenge
to the integrity of a fission product barrier. The charging pumps - operating
do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-8) of WCAP-1 1618, the
charging pumps - operating were found to be a non-significant risk contributor
to core damage frequency and offsite releases. The Company has reviewed
this evaluation, considers it applicable to the North Anna Power Station, and
concurs with this assessment. The charging pumps - operating are not

North Anna Units 1 and 2
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Revision 0

DISCUSSION OF CHANGES
CTS 3.1.2.4 - CHARGING PUMPS - OPERATING
important for any scenarios modeled in the North Anna Power Station site
specific PRAs. The charging pumps - operating do not meet criterion 4.
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the charging pump
operating LCO and associated Applicability, Actions, and Surveillances may be
relocated out of the Technical Specifications. The charging pump - operating
specification will be relocated to the TRM. Changes to the TRM will be controlled
by the provisions of 10 CFR 50.59. This change is designated as relocation because
the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been relocated to
the TRM.
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REACTIVITY CONrRStYSTEfts

1G CONDITTON FOR OPEPATION
U4LIN
3.1.2.5 At least one boric acid transfer dýshall be OPERABLE if only
sfer pup of Specification
the flow path through the boric acid
3.1.2.1a is OPERABLE.
APPLICABILITY:

MODES S and 6.

ACTION:
er pump OPERABLE as required to complete the
With no boric acid tr
flow path of Specifi tion 3.1.2.la, suspend all Operations involvin
positive reactivity changes until at least one
CORE ALTERATIONS
boric acid tran er pump is restored to OPERABLE status.

. N

(V

>..

4.1.2.5

The above required boric acid tr;s

OPERABLE by verifying, that on recirculatic
discharge pressure of 3 109 psig when tes

pmshll be demonstrat
fow, the pump develops a
pursuant to Specification

4.0.5.
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DISCUSSION OF CHANGES
CTS 3.1.2.5 - BORIC ACID TRANSFER PUMPS - SHUTDOWN
RELOCATED SPECIFICATIONS
R. 1

Unit 1 CTS 3.1.2.5 provides requirements on the boric acid transfer pumps during
shutdown. The boric acid transfer pumps are part of the Chemical and Volume
Control System (CVCS) and provides the means to control the chemical neutron
absorber (boron) concentration in the RCS and to help maintain the shutdown margin.
The boric acid transfer pumps are not assumed to be OPERABLE to mitigate the
consequences of a design basis accident or transient. In the case of the boron dilution
accident, the accident is addressed by preventing its occurrence or by terminating the
event before the required shutdown margin is lost, not by boration. This LCO does
not meet the criteria for retention in the ITS; therefore, it will be retained in the
Technical Requirements Manual.
This change is acceptable because CTS 3.1.2.5 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The boric acid transfer pumps - shutdown are not installed instrumentation
that is used to detect, and indicate in the control room, a significant abnormal
degradation of the reactor coolant pressure boundary. The boric acid transfer
pumps - shutdown do not satisfy criterion 1.

2.

The boric acid transfer pumps - shutdown are not a process variable, design
feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The boric acid transfer pumps
shutdown do not satisfy criterion 2.

3.

The boric acid transfer pumps - shutdown are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The boric
acid transfer pumps - shutdown do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-6) of WCAP- 11618, the
boric acid transfer pumps - shutdown, as a part of the boration flow path
shutdown, were found to be a non-significant risk contributor to core damage
frequency and offsite releases. The Company has reviewed this evaluation,
considers it applicable to the North Anna Power Station, and concurs with this
assessment. The boric acid transfer pumps - shutdown are not important for
any scenarios modeled in the North Anna Power Station site-specific PRAs.
The boric acid transfer pumps - shutdown do not meet criterion 4.
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DISCUSSION OF CHANGES
CTS 3.1.2.5 - BORIC ACID TRANSFER PUMPS - SHUTDOWN
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the boric acid transfer
pumps - shutdown LCO and associated Applicability, Actions, and Surveillances may
be relocated out of the Unit 1 Technical Specifications. The boric acid transfer
pumps - shutdown specification will be relocated to the TRM. Changes to the TRM
will be controlled by the provisions of 10 CFR 50.59. This change is designated as
relocation because the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and
has been relocated to the TRM.
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REACTIVW COTROL SYSTU4
ORACID TRANSFER PUMPS

I
LIHMITN

-OPERTN.

(P

7/
CONDITION FOR OPERATION

3.1.2.6 At least one boric acid transfer p

in the boron injection flow

path required by Specification 3.1.2.2a s 11 be OPERABLE.
APPLICABILITY:

MODES 1, 2. 3 and 4.

ACTION:
With no boric acid transf

pump OPERABLE, restore at least one boric acid

status within n% hours or be in at least HOT
transfer pump to OPERA
6 hours and borated to a SHUTDO'IN MARGIN equivalent
-STANDBY within the n
to 1.77•. ak/k at 2IO'F; restore at le•ut one boric acid transfer pump to
OPERABLE status t=thin the next 7 days or be in COLD SHUTDOWN within the

7,

SURVEILLAN••

4.1.2.6,

REOUIR.4ENT3

The above required boric acid tran

r pump shall be demonstrated

low the pump develops a
OPERABLE by verifying that on recirculati
ted pursuant to Specification
discharge pressure of 3 109 psig when

K

4.0.5.

!
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DISCUSSION OF CHANGES
CTS 3.1.2.6 - BORIC ACID TRANSFER PUMPS - OPERATING
RELOCATED SPECIFICATIONS
R. 1

Unit 1 CTS 3.1.2.6 provides requirements on the boric acid transfer pumps during
operation. The boric acid transfer pumps are part of the Chemical and Volume
Control System (CVCS) and provides the means to control the chemical neutron
absorber (boron) concentration in the RCS and to help maintain the shutdown margin.
The boric acid transfer pumps are not assumed to be OPERABLE to mitigate the
consequences of a design basis accident or transient. The Emergency Core Cooling
System (ECCS) and Refueling Water Storage Tank are credited in the accident
analyses. In the case of the boron dilution accident, the accident is addressed by
preventing its occurrence or by terminating the event before the required shutdown
margin is lost, not by boration. This LCO does not meet the criteria for retention in
the ITS; therefore, it will be retained in the Technical Requirements Manual.
This change is acceptable because CTS 3.1.2.6 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The boric acid transfer pumps - operating are not installed instrumentation that
is used to detect, and indicate in the control room, a significant abnormal
degradation of the reactor coolant pressure boundary. The boric acid transfer
pumps - operating do not satisfy criterion 1.

2.

The boric acid transfer pumps - operating are not a process variable, design
feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The boric acid transfer pumps
operating do not satisfy criterion 2.

3.

The boric acid transfer pumps - operating are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The boric
acid transfer pumps - operating do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-8) of WCAP-1 1618, the
boric acid transfer pumps - operating, as a part of the boration flow path
operating, were found to be a non-significant risk contributor to core damage
frequency and offsite releases. The Company has reviewed this evaluation,
considers it applicable to the North Anna Power Station, and concurs with this
assessment. The boric acid transfer pumps - operating are not important for
any scenarios modeled in the North Anna Power Station site-specific PRAs.
The boric acid transfer pumps - operating do not meet criterion 4.
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DISCUSSION OF CHANGES
CTS 3.1.2.6 - BORIC ACID TRANSFER PUMPS - OPERATING
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the boric acid transfer
pumps - operating LCO and associated Applicability, Actions, and Surveillances may
be relocated out of the Unit 1 Technical Specifications. The boric acid transfer
pumps - operating specification will be relocated to the TRM. Changes to the TRM
will be controlled by the provisions of 10 CFR 50.59. This change is designated as
relocation because the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and
has been relocated to the TRM.
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k

2.t,2.7

ORATW'ATER SOURCES - SHUTDOWN
(REACTIVITY •ROL
SYSTEMS4148
6',MITIING CONDITION FOR OPERATION

3.1.2.7

As a minimum, one of the following borated

ater sources shall

be OPERABLE:
a.

A boric acid storage system and as
1.

I

2.
3.
b.

iated heat tracing with:

A minimum contained bora
water volume of 1378 gallons,
Between 12,950 and 15
0 ppm of boron, and
A minimum solutio
emperature of 115 0 F.

The refueling wate storage tank with:
1.
A minimum
ntained borated water volume of 51,000 gallons,
2.
Betwee
300 and 2400 ppm of boron, and
3.
A m .imum solution temperature of 350F.

APPLICABILITY:

MODES 5 and 6.

,.ith
borated water source OPERABLE, suspend all operations in vine
COR ALTERATIONS or positive reactivity changes until at least ne
b ated water source is restored to OPERABLE status.

/

k

i (9

SURVEILLA:NCE REQUIREMENTS
t.1.2

2.7

The above required borated water source

all be demonstrated

OPERAABLE:

a.

At least once per 7 days by:
I.
Verifying the boron conce ration of the water,
2.
Verifying the containe
orated water volume of the tank, and
3.
Verifying the boric
id storage tank solution temperature
when it is the sou e of borated water.

b.

At least once per 2 hours by verifying the RYST temperature
when it is the so ce of borated water and the outside air

tem-perature is

NORTH ANNA-UNIT 1
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REACTIVITY CONTRO ZYSTEMS
BORATED WATER
LIMITI

OURCES

-

SHUTDOWN

CONDITION FOR OPERATION

.1.2.7 As a minimum, one of the following borated ater sources shall be
11 be
a
OPERABLE:
a.
A boric acid storage system and at ast one associated heat tracing
system with:
I.

A minimum contained bor ed water volume of 1378 gallons,

2.

Between 12,950 and

3.

A minimum solut

b. The refueling wa

AA
1

1.

A minim

2.

Bet

3.

,750 ppm of boron, and

n temperature of 1150F.

r storage tank with:

contained borated water volume of 51,000 gallons,

en 2300 and 2400 ppm of boron, and

minimum solution temperature of 35*F.

C

APPLICABIL Y: MODES 5 and 6.
ACTION
SWi no borated water source OPERABLE, suspend all operations invole ng COREE
ERATIONS or positive reactivity changes until at least oebo " edawae
l n
source is restored to OPERABLE status.
SUVuURVEILLANCE REQUIREMENTS
4.1.2.7

The above required borated water source shal

a.

e demonstrated OPERABLE:

At least once per 7 days by:
1.

Verifying the boron concentrat

n of the water,

2.
Verifying the contained bo ted water volume of the tank, and
3. -Verifying the boric a a'storage tank solution tempeatur w"e
~rated water.teprue
it is the source of
b. At least once per 24 our by verifying the RWST tmeauew
it:
is the source of •ated water and the outside air temperatu)W is
less than35F
NORTH ANNA
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DISCUSSION OF CHANGES
CTS 3.1.2.7 - BORATED WATER SOURCES - SHUTDOWN
RELOCATED SPECIFICATIONS
R. 1

CTS 3.1.2.7 provides requirements on the borated water sources during shutdown.
The borated water sources - shutdown are part of the Chemical and Volume Control
System (CVCS) and provide the means to control the chemical neutron absorber
(boron) concentration in the RCS and to help maintain the shutdown margin. The
borated water sources are not assumed to be OPERABLE to mitigate the
consequences of a design basis accident or transient. In the case of the boron dilution
accident, the accident is addressed by preventing its occurrence or by terminating the
event before the required shutdown margin is lost, not by boration. This LCO does
not meet the criteria for retention in the ITS; therefore, it will be retained in the
Technical Requirements Manual.
This change is acceptable because CTS 3.1.2.7 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The borated water sources - shutdown are not installed instrumentation that is
used to detect, and indicate in the control room, a significant abnormal
degradation of the reactor coolant pressure boundary. The borated water
sources - shutdown do not satisfy criterion 1.

2.

The borated water sources - shutdown are not a process variable, design
feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The borated water sources
shutdown do not satisfy criterion 2.

3.

The borated water sources - shutdown are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The borated
water sources - shutdown do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A-10) of WCAP-1 1618, the
borated water sources - shutdown were found to be a non-significant risk
contributor to core damage frequency and offsite releases. The Company has
reviewed this evaluation, considers it applicable to the North Anna Power
Station, and concurs with this assessment. The borated water sources
shutdown are not important for any scenarios modeled in the North Anna
Power Station site-specific PRAs. The borated water sources - shutdown do
not meet criterion 4.
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DISCUSSION OF CHANGES
CTS 3.1.2.7 - BORATED WATER SOURCES - SHUTDOWN
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the borated water sources
- shutdown LCO and associated Applicability, Actions, and Surveillances may be
relocated out of the Technical Specifications. The borated water sources - shutdown
specification will be relocated to the TRM. Changes to the TRM will be controlled
by the provisions of 10 CFR 50.59. This change is designated as relocation because
the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been relocated to
the TRM.
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a.

2.
3.

•- .ynw
ny,,•m
oron concentration in each water
Verifying,/tle contained borated water
volume of
water s d•ce, and
Ver•ying the boric acid storage
system sol
t
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SYSTEMS

SOURCES - OPERATING

CONDITION FOR OPERATION

.1.2.8 As a minimun.- the following borated
as required by Specification 3.1 ,2.2:

a. A boric acid storage system

ater source(s) shall be OPERABLE

at least one associated heat tracing

system with:

b.

I.

A contained borat
gallons,

2.

Between 12.0 and 15,750 ppm of boron, and

3.

A mini

The refu

water volume of between 6000 and 16,280

solution temperature of 115*F.
ng water storage tank with:

1.

contained borated water volume of be
gallons,
Between 2oo and 2400 ppm of boron, nd

3.

A solution temperature between •

466,200 and 487,000

F and 50*F.

A LABIT:MODES 1, 2, 3 and 4.
ACTION:
a.

With the boric acid storae system inoperable and being used as one
of the above required bporated water sources, restore the storage
system to OPERABLE staus within 72 hours or be in at least HOT
STANDBY withon thew xt 6 hours and borated to a SHUTDOWN MARGIN
equivalent to at
ast 1.77% Ak/k. at 2000F; restore the boric
id
storage system
OPERABLE status within the next 7 days or
in
COLD SHUTDOW ,ithin the next 30 hours.

b.

With the r fueling water storage tank Inoperable, resto
the tank
to OPER
E status within one hour or be in at least
T STANDBY
within he next 6 hours and in COLD SHUTDOWN within he following
NTA
rs.
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DISCUSSION OF CHANGES
CTS 3.1.2.8 - BORATED WATER SOURCES - OPERATING
RELOCATED SPECIFICATIONS
R.1

CTS 3.1.2.8 provides requirements on the borated water sources during operation.
The borated water sources - operating are part of the Chemical and Volume Control
System (CVCS) and provide the means to control the chemical neutron absorber
(boron) concentration in the RCS and to help maintain the shutdown margin. The
borated water sources are not assumed to be OPERABLE to mitigate the
consequences of a design basis accident or transient. The Emergency Core Cooling
System (ECCS) and Refueling Water Storage Tank are credited in the accident
analyses and are required by other specifications. In the case of the boron dilution
accident, the accident is addressed by preventing its occurrence or by terminating the
event before the required shutdown margin is lost, not by boration. This LCO does
not meet the criteria for retention in the ITS; therefore, it will be retained in the
Technical Requirements Manual.
This change is acceptable because CTS 3.1.2.8 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
1.

The borated water sources - operating are not installed instrumentation that is
used to detect, and indicate in the control room, a significant abnormal
degradation of the reactor coolant pressure boundary. The borated water
sources - operating do not satisfy criterion 1.

2.

The borated water sources - operating are not a process variable, design
feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The borated water sources
operating do not satisfy criterion 2.

3.

The borated water sources - operating are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The borated
water sources - operating do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A- 10) of WCAP- 11618, the
borated water sources - operating were found to be a non-significant risk
contributor to core damage frequency and offsite releases. The Company has
reviewed this evaluation, considers it applicable to the North Anna Power
Station, and concurs with this assessment. The borated water sources
operating are not important for any scenarios modeled in the North Anna
Power Station site-specific PRAs. The borated water sources - operating do
not meet criterion 4.
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DISCUSSION OF CHANGES
CTS 3.1.2.8 - BORATED WATER SOURCES - OPERATING

Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the borated water sources
- operating LCO and associated Applicability, Actions, and Surveillances may be
relocated out of the Technical Specifications. The borated water sources - operating
specification will be relocated to the TRM. Changes to the TRM will be controlled
by the provisions of 10 CFR 50.59. This change is designated as relocation because
the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and has been relocated to
the TRM.
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DISCUSSION OF CHANGES
CTS 3.1.3.3 - POSITION INDICATOR CHANNELS - SHUTDOWN
RELOCATED SPECIFICATIONS
R. 1

CTS 3.1.3.3 provides requirements on the rod position indicator channels during
shutdown (MODES 3, 4, and 5 with the reactor trip system breakers in the closed
position). The control rod position indicator channels provide indicator of rod
position to the operator. This indicator is used by the operator to verify that the rods
are correctly positioned, and to verify the rods are inserted into the core following a
reactor trip. Rod position indicator is also used during reactor startup. However, no
DBA or Transient initiated in MODES 3, 4, or 5 with the reactor trip system breakers
in the closed position assumes operator action to manually trip the reactor or to take
some alternative action if an automatic reactor trip does not occur. With the reactor
critical, rod position indicator is used to verify that the insertion, sequence, and
overlap limits are met. These are related to SHUTDOWN MARGIN and core power
distribution limits. This LCO does not meet the criteria for retention in the ITS;
therefore, it will be retained in the Technical Requirements Manual.
This change is acceptable because CTS 3.1.3.3 does not meet the
10 CFR 50.36(c)(2)(ii) criteria for inclusion into the ITS.
10 CFR 50.36(c)(2)(ii) Criteria Evaluation:
I.

The rod position indicator channels - shutdown are not installed
instrumentation that is used to detect, and indicate in the control room, a
significant abnormal degradation of the reactor coolant pressure boundary.
The rod position indicator channels - shutdown do not satisfy criterion 1.

2.

The rod position indicator channels - shutdown are not a process variable,
design feature, or operating restriction that is an initial condition of a DBA or
Transient Analysis that either assumes the failure of or presents a challenge to
the integrity of a fission product barrier. The rod position indicator channels
shutdown do not satisfy criterion 2.

3.

The rod position indicator channels - shutdown are not a structure, system or
component that is part of the primary success path and which functions or
actuates to mitigate a DBA or Transient that either assumes the failure of or
presents a challenge to the integrity of a fission product barrier. The rod
position indicator channels - shutdown do not satisfy criterion 3.

4.

As discussed in Section 4.0, (Appendix A, page A- 12) of WCAP- 11618, the
rod position indicator channels - shutdown were found to be a non-significant
risk contributor to core damage frequency and offsite releases. The Company
has reviewed this evaluation, considers it applicable to the North Anna Power
Station, and concurs with this assessment. The rod position indicator channels
- shutdown are not important for any scenarios modeled in the North Anna

North Anna Units 1 and 2

Page I

Revision 0

DISCUSSION OF CHANGES
CTS 3.1.3.3 - POSITION INDICATOR CHANNELS - SHUTDOWN
Power Station site-specific PRAs. The rod position indicator channels
shutdown do not meet criterion 4.
Since the 10 CFR 50.36(c)(2)(ii) criteria have not been met, the rod position indicator
channels - shutdown LCO and associated Applicability, Actions, and Surveillances
may be relocated out of the Technical Specifications. The rod position indicator
channels - shutdown specification will be relocated to the TRM. Changes to the TRM
will be controlled by the provisions of 10 CFR 50.59. This change is designated as
relocation because the LCO did not meet the criteria in 10 CFR 50.36(c)(2)(ii) and
has been relocated to the TRM.
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DETERMINATION OF NO SIGNIFICANT HAZARDS
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10 CFR 50.92 EVALUATION
FOR
ADMINISTRATIVE CHANGES
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve reformatting, renumbering, and rewording of Technical
Specifications with no change in intent. These changes, since they do not involve technical
changes to the Technical Specifications, are administrative.
This type of change is connected with the movement of requirements within the current
requirements, or with the modification of wording that does not affect the technical content of
the current Technical Specifications. These changes will also include nontechnical modifications
of requirements to conform to the Writer's Guide or provide consistency with the Improved
Standard Technical Specifications in NUREG- 1431. Administrative changes are not intended to
add, delete, or relocate any technical requirements of the current Technical Specifications.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change involves reformatting, renumbering, and rewording the existing
Technical Specifications. The reformatting, renumbering, and rewording process
involves no technical changes to the existing Technical Specifications. As such, this
change is administrative in nature and does not affect initiators of analyzed events or
assumed mitigation of accident or transient events. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in methods governing normal
plant operation. The proposed change will not impose any new or eliminate any old
requirements. Thus, this change does not create the possibility of a new or different kind
of accident from any accident previously evaluated.
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3.

Does this change involve a significant reduction in a margin of safety?
The proposed change will not reduce a margin of safety because it has no effect on any
safety analyses assumptions. This change is administrative in nature. Therefore, the
change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
MORE RESTRICTIVE CHANGES
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve adding more restrictive requirements to the existing Technical
Specifications by either making current requirements more stringent or by adding new
requirements that currently do not exist.
These changes include additional commitments that decrease allowed outage times, increase the
frequency of surveillances, impose additional surveillances, increase the scope of specifications
to include additional plant equipment, increase the applicability of specifications, or provide
additional actions. These changes are generally made to conform with NUREG-1431 and have
been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change provides more stringent requirements for operation of the facility.
These more stringent requirements do not result in operation that will increase the
probability of initiating an analyzed event and do not alter assumptions relative to
mitigation of an accident or transient event. The more restrictive requirements continue
to ensure process variables, structures, systems, and components are maintained
consistent with the safety analyses and licensing basis. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in methods governing normal
plant operation. The proposed change does impose different requirements. However,
these changes are consistent with the assumptions in the safety analyses and licensing
basis. Thus, this change does not create the possibility of a new or different kind of
accident from any accident previously evaluated.
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3.

Does this change involve a significant reduction in a margin of safety?
The imposition of more restrictive requirements either has no effect on or increases the
margin of plant safety. As provided in the discussion of change, each change in this
category is, by definition, providing additional restrictions to enhance plant safety. The
change maintains requirements within the safety analyses and licensing basis. Therefore,
this change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
RELOCATED SPECIFICATIONS
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve relocating existing Technical Specification LCOs to licensee
controlled documents.
The the Company has evaluated the current Technical Specifications using the criteria set forth
in 10 CFR 50.36. Specifications identified by this evaluation that did not meet the retention
requirements specified in the regulation are not included in the Improved Technical
Specifications (ITS) submittal. These specifications have been relocated from the current
Technical Specifications to the Technical Requirements Manual.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relocates requirements and surveillances for structures, systems,
components or variables that do not meet the criteria of 10 CFR 50.36 (c)(2)(ii) for
inclusion in Technical Specifications as identified in the Application of Selection Criteria
to the North Anna Technical Specifications. The affected structures, systems,
components or variables are not assumed to be initiators of analyzed events and are not
assumed to mitigate accident or transient events. The requirements and surveillances for
these affected structures, systems, components or variables will be relocated from the
Technical Specifications to the Technical Requirements Manual, which will be
maintained pursuant to 10 CFR 50.59. In addition, the affected structures, systems,
components or variables are addressed in existing surveillance procedures which are also
controlled by 10 CFR.50.59 and subject to the change control provisions imposed by
plant administrative procedures, which endorse applicable regulations and standards.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or change in the methods governing normal
plant operation. The proposed change will not impose or eliminate any requirements and
adequate control of existing requirements will be maintained. Thus, this change does not
create the possibility of a new or different kind of accident from any accident previously
evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The proposed change will not reduce a margin of safety because it has no significant
effect on any safety analyses assumptions, as indicated by the fact that the requirements
do not meet the 10 CFR 50.36 criteria for retention. In addition, the relocated
requirements are moved without change and any future changes to these requirements
will be evaluated per 10 CFR 50.59.
NRC prior review and approval of changes to these relocated requirements, in accordance
with 10 CFR 50.92, will no longer be required. This review and approval does not
provide a specific margin of safety which can be evaluated. However, since the proposed
change is consistent with the Westinghouse Standard Technical Specifications, NUREG
1431 issued by the NRC, revising the Technical Specifications to reflect the approved
level of detail gives assurance that this relocation does not result in a significant reduction
in the margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - REMOVED DETAIL
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve moving details out of the Technical Specifications and into the
Technical Specifications Bases, the UFSAR, the TRM or other documents under regulatory
control such as the Quality Assurance Program Topical Report. The removal of this information
is considered to be less restrictive because it is no longer controlled by the Technical
Specification change process. Typically, the information moved is descriptive in nature and its
removal conforms with NUREG- 1431 for format and content.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relocates certain details from the Technical Specifications to other
documents under regulatory control. The Bases, UFSAR, and Technical Requirement
Manual will be maintained in accordance with 10 CFR 50.59. In addition to 10 CFR
50.59 provisions, the Technical Specification Bases are subject to the change control
provisions in the Administrative Controls Chapter of the Technical Specifications. The
UFSAR is subject to the change control provisions of 10 CFR 50.71 (e). Other documents
are subject to controls imposed by Technical Specifications or regulations. Since any
changes to these documents will be evaluated, no significant increase in the probability or
consequences of an accident previously evaluated will be allowed. Therefore this change
does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operations. The proposed change will not impose or eliminate any
requirements, and adequate control of the information will be maintained. Thus, this
change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The proposed change will not reduce a margin of safety because it has no effect on any
safety analysis assumptions. In addition, the details to be moved from the Technical
Specifications to other documents are not being changed. Since any future changes to
these details will be evaluated under the applicable regulatory change control mechanism,
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no significant reduction in a margin of safety will be allowed. A significant reduction in
the margin of safety is not associated with the elimination of the 10 CFR 50.92
requirement for NRC review and approval of future changes to the relocated details. The
proposed change is consistent with the Westinghouse Standard Technical Specifications,
NUREG-1431, issued by the NRC Staff, revising the Technical Specifications to reflect
the approved level of detail, which indicates that there is no significant reduction in the
margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 1
RELAXATION OF LCO REQUIREMENTS
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve relaxation of the current Technical Specification (CTS) Limiting
Conditions for Operation (LCOs) by the elimination of specific items from the LCO or Tables
referenced in the LCO, or the addition of exceptions to the LCO.
These changes reflect the ISTS approach to provide LCO requirements that specify the
protective conditions that are required to meet safety analysis assumptions for required features.
These conditions replace the lists of specific devices used in the CTS to describe the
requirements needed to meet the safety analysis assumptions. The ITS also includes LCO Notes
which allow exceptions to the LCO for the performance of testing or other operational needs.
The ITS provides the protection required by the safety analysis and provides flexibility for
meeting the conditions without adversely affecting operations since equivalent features are
required to be OPERABLE. The ITS is also consistent with the plant current licensing basis, as
may be modified in the discussion of individual changes. These changes are generally made to
conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change provides less restrictive LCO requirements for operation of the
facility. These less restrictive LCO requirements do not result in operation that will
increase the probability of initiating an analyzed event and do not alter assumptions
relative to mitigation of an accident or transient event in that the requirements continue to
ensure process variables, structures, systems, and components are maintained consistent
with the current safety analyses and licensing basis. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.
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2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The proposed change does impose different requirements.
However, the change is consistent with the assumptions in the current safety analyses and
licensing basis. Thus, this change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The imposition of less restrictive LCO requirements does not involve a significant
reduction in the margin of safety. As provided in the discussion of change, this change
has been evaluated to ensure that the current safety analyses and licensing basis
requirements are maintained. Therefore, this change does not involve a significant
reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 2
RELAXATION OF APPLICABILITY
The North Anna Nuclear Power Station is converting to the Improved Technical Specifications
(ITS) as outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants."
Some of the proposed changes involve relaxation of the applicability of current Technical
Specification (CTS) Limiting Conditions for Operation (LCOs) by reducing the conditions under
which the LCO requirements must be met.
Reactor operating conditions are used in CTS to define when the LCO features are required to be
OPERABLE. CTS Applicabilities can be specific defined terms of reactor conditions or more
general such as, "all MODES" or "any operating MODE." Generalized applicability conditions
are not contained in ITS, therefore the ITS eliminates CTS requirements such as "all MODES" or
"any operating MODE," replacing them with ITS defined MODES or applicable conditions that
are consistent with the application of the plant safety analysis assumptions for operability of the
required features.
CTS requirements may also be eliminated during conditions for which the safety function of the
specified safety system is met because the feature is performing its intended safety function.
Deleting applicability requirements that are indeterminate or which are inconsistent with
application of accident analyses assumptions is acceptable because when LCOs cannot be met,
the TS may be satisfied by exiting the applicability which takes the plant out of the conditions
that require the safety system to be OPERABLE.
This change provides the protection required by the safety analysis and provides flexibility for
meeting limits by restricting the application of the limits to the conditions assumed in the safety
analyses. The ITS is also consistent with the plant current licensing basis, as may be modified in
the discussion of individual changes. The change is generally made to conform with NUREG
1431 and has been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relaxes the conditions under which the LCO requirements for
operation of the facility must be met. These less restrictive applicability requirements for
the LCOs do not result in operation that will increase the probability of initiating an
analyzed event and do not alter assumptions relative to mitigation of an accident or
transient event in that the requirements continue to ensure that process variables,
structures, systems, and components are maintained in the MODES and other specified
conditions assumed in the safety analyses and licensing basis. Therefore, this change
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does not involve a significant increase in the probability or consequences of an accident
previously evaluated.
2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The proposed change does impose different requirements.
However, the requirements are consistent with the assumptions in the safety analyses and
licensing basis. Thus, this change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The relaxed applicability of LCO requirements does not involve a significant reduction in
the margin of safety. As provided in the discussion of change, this change has been
evaluated to ensure that the LCO requirements are applied in the MODES and specified
conditions assumed in the safety analyses and licensing basis. Therefore, this change
does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 3
RELAXATION OF COMPLETION TIME
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve relaxation of the Completion Times for Required Actions in the
current Technical Specifications (CTS).
Upon discovery of a failure to meet an LCO, the ITS specifies times for completing Required
Actions of the associated TS Conditions. Required Actions of the associated Conditions are used
to establish remedial measures that must be taken within specified Completion Times (referred to
as Allowed Outage Times (AOTs) in the CTS). These times define limits during which operation
in a degraded condition is permitted. Adopting Completion Times from the ITS is acceptable
because the Completion Times take into account the operability status of the redundant systems
of required features, the capacity and capability of remaining features, a reasonable time for
repairs or replacement of required features, and the low probability of a DBA occurring during
the repair period. In addition, the ITS provides consistent Completion Times for similar
conditions. These changes are generally made to conform with NUREG-143 1 and have been
evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relaxes the Completion Time for a Required Action. Required
Actions and their associated Completion Times are not initiating conditions for any
accident previously evaluated and the accident analyses do not assume that required
equipment is out of service prior to the analyzed event. Consequently, the relaxed
Completion Time does not significantly increase the probability of any accident
previously evaluated. The consequences of an analyzed accident during the relaxed
Completion Time are the same as the consequences during the existing AOT. As a result,
the consequences of any accident previously evaluated are not significantly increased.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the method governing normal
plant operation. The Required Actions and associated Completion Times in the ITS have
been evaluated to ensure that no new accident initiators are introduced. Thus, this change
does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The relaxed Completion Time for a Required Action does not involve a significant
reduction in the margin of safety. As provided in the discussion of change, the change
has been evaluated to ensure that the allowed Completion Time is consistent with safe
operation under the specified Condition, considering the operability status of the
redundant systems of required features, the capacity and capability of remaining features,
a reasonable time for repairs or replacement of required features, and the low probability
of a DBA occurring during the repair period. Therefore, this change does not involve a
significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 4
RELAXATION OF REQUIRED ACTION
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve relaxation of the Required Actions in the current Technical
Specifications (CTS).
Upon discovery of a failure to meet an LCO, the ITS specifies Required Actions to complete for
the associated Conditions. Required Actions of the associated Conditions are used to establish
remedial measures that must be taken in response to the degraded conditions. These actions
minimize the risk associated with continued operation while providing time to repair inoperable
features. Some of the Required Actions are modified to place the plant in a MODE in which the
LCO does not apply. Adopting Required Actions from the ISTS is acceptable because the
Required Actions take into account the operability status of redundant systems of required
features, the capacity and capability of the remaining features, and the compensatory attributes of
the Required Actions as compared to the LCO requirements. These changes are generally made
to conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relaxes Required Actions. Required Actions and their associated
Completion Times are not initiating conditions for any accident previously evaluated and
the accident analyses do not assume that required equipment is out of service prior to the
analyzed event. Consequently, the relaxed Required Actions do not significantly increase
the probability of any accident previously evaluated. The Required Actions in the ITS
have been developed to provide appropriate remedial actions to be taken in response to
the degraded condition considering the operability status of the redundant systems of
required features, and the capacity and capability of remaining features while minimizing
the risk associated with continued operation. As a result, the consequences of any
accident previously evaluated are not significantly increased. Therefore, this change does
not involve a significant increase in the probability or consequences of an accident
previously evaluated.
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2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The Required Actions and associated Completion Times in the
ITS have been evaluated to ensure that no new accident initiators are introduced. Thus,
this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The relaxed Required Actions do not involve a significant reduction in the margin of
safety. As provided in the discussion of change, this change has been evaluated to
minimize the risk of continued operation under the specified Condition, considering the
operability status of the redundant systems of required features, the capacity and
capability of remaining features, a reasonable time for repairs or replacement of required
features, and the low probability of a DBA occurring during the repair period. Therefore,
this change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 5
DELETION OF SURVEILLANCE REQUIREMENT
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve deletion of Surveillance Requirements in the current Technical
Specifications (CTS).
The CTS require safety systems to be tested and verified Operable prior to entering applicable
operating conditions. The ITS eliminates unnecessary CTS Surveillance Requirements that do
not contribute to verification that the equipment used to meet the LCO can perform its required
functions. Thus, appropriate equipment continues to be tested in a manner and at a frequency
necessary to give confidence that the equipment can perform its assumed safety function. These
changes are generally made to conform with NUREG-1431 and have been evaluated to not be
detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change deletes Surveillance Requirements. Surveillances are not initiators
to any accident previously evaluated. Consequently, the probability of an accident
previously evaluated is not significantly increased. The equipment being tested is still
required to be Operable and capable of performing the accident mitigation functions
assumed in the accident analysis. As a result, the consequences of any accident
previously evaluated are not significantly affected. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.

2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. The remaining Surveillance Requirements are consistent with
industry practice and are considered to be sufficient to prevent the removal of the subject
Surveillances from creating a new or different type of accident. Thus, this change does
not create the possibility of a new or different kind of accident from any accident
previously evaluated.
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3.

Does this change involve a significant reduction in a margin of safety?
The deleted Surveillance Requirements do not result in a significant reduction in the
margin of safety. As provided in the discussion of change, the change has been evaluated
to ensure that the deleted Surveillance Requirements are not necessary for verification
that the equipment used to meet the LCO can perform its required functions. Thus,
appropriate equipment continues to be tested in a manner and at a frequency necessary to
give confidence that the equipment can perform its assumed safety function. Therefore,
this change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 6
RELAXATION OF SURVEILLANCE REQUIREMENT ACCEPTANCE CRITERIA
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve the relaxation of Surveillance Requirements acceptance criteria in
the current Technical Specifications (CTS).
The CTS require safety systems to be tested and verified Operable prior to entering applicable
operating conditions. The ITS eliminates or relaxes the Surveillance Requirement acceptance
criteria that do not contribute to verification that the equipment used to meet the LCO can
perform its required functions. For example, the ITS allows some Surveillance Requirements to
verify Operability under actual or test conditions. Adopting the ITS allowance for "actual"
conditions is acceptable because required features cannot distinguish between an "actual" signal
or a "test" signal. Also included are changes to CTS requirements that are replaced in the ITS
with separate and distinct testing requirements which, when combined, include Operability
verification of all TS required components for the features specified in the CTS. Adopting this
format preference in the ISTS is acceptable because Surveillance Requirements that remain
include testing of all previous features required to be verified OPERABLE. Changes which
provide exceptions to Surveillance Requirements to provide for variations which do not affect
the results of the test are also included in this category. These changes are generally made to
conform with NUREG- 1431 and have been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relaxes the acceptance criteria of Surveillance Requirements.
Surveillances are not initiators to any accident previously evaluated. Consequently, the
probability of an accident previously evaluated is not significantly increased. The
equipment being tested is still required to be Operable and capable of performing the
accident mitigation functions assumed in the accident analysis. As a result, the
consequences of any accident previously evaluated are not significantly affected.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.
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2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The relaxed acceptance criteria for Surveillance Requirements do not result in a
significant reduction in the margin of safety. As provided in the discussion of change,
the relaxed Surveillance Requirement acceptance criteria have been evaluated to ensure
that they are sufficient to verify that the equipment used to meet the LCO can perform its
required functions. Thus, appropriate equipment continues to be tested in a manner that
gives confidence that the equipment can perform its assumed safety function. Therefore,
this change does not involve a significant reduction in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 7
RELAXATION OF SURVEILLANCE FREQUENCY
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-143 1, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve the relaxation of Surveillance Frequencies in the current Technical
Specifications (CTS).
CTS and ITS Surveillance Frequencies specify time interval requirements for performing
surveillance testing. Increasing the time interval between Surveillance tests in the ITS results in
decreased equipment unavailability due to testing which also increases equipment availability.
In general, the ITS contain test frequencies that are consistent with industry practice or industry
standards for achieving acceptable levels of equipment reliability. Adopting testing practices
specified in the ITS is acceptable based on similar design, like-component testing for the system
application and the availability of other Technical Specification requirements which provide
regular checks to ensure limits are met. Relaxation of Surveillance Frequency can also include
the addition of Surveillance Notes which allow testing to be delayed until appropriate unit
conditions for the test are established, or exempt testing in certain MODES or specified
conditions in which the testing can not be performed.
Reduced testing can result in a safety enhancement because the unavailability due to testing is
reduced and; in turn, reliability of the affected structure, system or component should remain
constant or increase. Reduced testing is acceptable where operating experience, industry practice
or the industry standards such as manufacturers' recommendations have shown that these
components usually pass the Surveillance when performed at the specified interval, thus the
frequency is acceptable from a reliability standpoint. Surveillance Frequency changes to
incorporate alternate train testing have been shown to be acceptable where other qualitative or
quantitative test requirements are required which are established predictors of system
performance. Surveillance Frequency extensions can be based on NRC-approved topical reports.
The NRC staff has accepted topical report analyses that bound the plant-specific design and
component reliability assumptions. These changes are generally made to conform with NUREG
1431 and have been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change relaxes Surveillance Frequencies. The relaxed Surveillance
Frequencies have been established based on achieving acceptable levels of equipment
reliability. Consequently, equipment which could initiate an accident previously
evaluated will continue to operate as expected and the probability of the initiation of any
accident previously evaluated will not be significantly increased. The equipment being
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tested is still required to be Operable and capable of performing any accident mitigation
functions assumed in the accident analysis. As a result, the consequences of any accident
previously evaluated are not significantly affected. Therefore, this change does not
involve a significant increase in the probability or consequences of an accident previously
evaluated.
2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3.

Does this change involve a significant reduction in a margin of safety?
The relaxed Surveillance Frequencies do not result in a significant reduction in the
margin of safety. As provided in the discussion of change, the relaxation in the
Surveillance Frequency has been evaluated to ensure that it provides an acceptable level
of equipment reliability. Thus, appropriate equipment continues to be tested at a
Frequency that gives confidence that the equipment can perform its assumed safety
function when required. Therefore, this change does not involve a significant reduction
in a margin of safety.
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10 CFR 50.92 EVALUATION
FOR
LESS RESTRICTIVE CHANGES - CATEGORY 8
DELETION OF REPORTING REQUIREMENTS
The North Anna Power Station is converting to the Improved Technical Specifications (ITS) as
outlined in NUREG-1431, "Standard Technical Specifications, Westinghouse Plants." Some of
the proposed changes involve the deletion of requirements in the current Technical
Specifications (CTS) to send reports to the NRC.
The CTS includes requirements to submit reports to the NRC under certain circumstances.
However, the ITS eliminates these requirements for many such reports and, in many cases, relies
on the reporting requirements of 10 CFR 50.73 or other regulatory requirements. The ITS
changes to reporting requirements are acceptable because the regulations provide adequate
reporting requirements, or the reports do not affect continued plant operation. Therefore, this
change has no effect on the safe operation of the plant. These changes are generally made to
conform with NUREG-1431 and have been evaluated to not be detrimental to plant safety.
In accordance with the criteria set forth in 10 CFR 50.92, the Company has evaluated these
proposed Technical Specification changes and determined they do not represent a significant
hazards consideration. The following is provided in support of this conclusion.
1.

Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?
The proposed change deletes reporting requirements. Sending reports to the NRC is not
an initiator to any accident previously evaluated. Consequently, the probability of any
accident previously evaluated is not significantly increased. Sending reports to the NRC
has no effect on the ability of equipment to mitigate an accident previously evaluated. As
a result, the consequences of any accident previously evaluated is not significantly
affected. Therefore, this change does not involve a significant increase in the probability
or consequences of an accident previously evaluated.

2.

Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?
The proposed change does not involve a physical alteration of the plant (no new or
different type of equipment will be installed) or a change in the methods governing
normal plant operation. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.
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3.

Does this change involve a significant reduction in a margin of safety?
The deletion of reporting requirements does not result in a significant reduction in the
margin of safety. The ITS eliminates the requirements for many such reports and, in
many cases, relies on the reporting requirements of 10 CFR 50.73 or other regulatory
requirements. The change to reporting requirements does not affect the margin of safety
because the regulations provide adequate reporting requirements, or the reports do not
affect continued plant operation. Therefore, this change does not involve a significant
reduction in a margin of safety.
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ENVIRONMENTAL ASSESSMENT
SECTION 3.1 - REACTIVITY CONTROL SYSTEMS
This proposed Technical Specification change has been evaluated against the criteria for and
identification of licensing and regulatory actions requiring environmental assessment in
accordance with 10 CFR 51.21. It has been determined that the proposed change meets the
criteria for categorical exclusion as provided for under 10 CFR 51.22(c)(9). The following is a
discussion of how the proposed Technical Specification change meets the criteria for categorical
exclusion.
10 CFR 51.22(c)(9): Although the proposed change involves changes to requirements with
respect to inspection or surveillance requirements,
(i)

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

(ii)

there is no significant change in the types or significant increase in the amounts of any
effluents that may be released offsite since the proposed changes do not affect the
generation of any radioactive effluents nor do they affect any of the permitted release
paths; and

(iii)

there is no significant increase in individual or cumulative occupational radiation
exposure.

Accordingly, the proposed change meets the eligibility criteria for categorical exclusion set forth
in 10 CFR 51.22(c)(9). Based on the aforementioned and pursuant to 10 CFR 51.22 (b), no
environmental assessment or environmental affect statement need be prepared in connection with
issuance of an amendment to the Technical Specifications incorporating the proposed change of
this request.
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There are no specific NSHC discussions for this Section.
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