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1.0 DEFINITIONS (Continu d)
B

<

ENGINEERED SAFETY FEATURE RESPONSE TIME

1.11 The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time interval
from when'the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.

FREQUENCY NOTATION

1.12 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.2.

i FULLY WITHDRAWN

1.12a The control bank FULLY WITHDRAWN position shall be within the interval
of 225 to 229 steps withdrawn, inclusive. Definition of the FULLY WITHDRAWN
position for each specific cycle shall be documented in the rod insertion
limit operator curve.

CASEOUS RADWASTE TREATMENT SYSTEM

1.13 GASEOUS RADWASTE TREATMENT SYSTEM is the system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the
environment. The system is composed of the waste gas decay tanks,

regenerative heat exchanger, waste gas charcoal filters, process vent blowers,
waste gas surge tanks and waste gas diaphram compressor.

IDENTIFIED LEAKAGE

1.14 IDENTIFIED LEAKAGE shall be:

a. Leakage (except CONTROLLED LEAKAGE) into closed systems, suah as
pump seal or valve packing leaks that are captured and conducted to
a sump or collecting tank, or

b. Leakage into the containment atmosphere from sources that are both
specifically located and know either not to interfere with the
operation of leakage detection systems or not to be PRESSURE
BOUNDARY LEAKAGE, or

c. Reactor coolant system leakage through a steam generator to the
secondary system.

MEMBER (S) 0F THE PUBLIC

1.15 MEMBER (S) 0F THE PUBLIC shall include all individuals who by virtue of
their occupational status have no formal association with the plant. This
category shall include non-employees of the licensee who are permitted to use
portions of the site for recreational, occupational, or other purposes not
associated with plant functions. This category shall not include

as part ofnon-employees such as vending machine servicemen or postmen who,
their formal job function, occasionally enter an area that is controlled by
the licensee for purposes of protectics of individuals from exposure to
radiation and radioactive materials.

NORTH ANNA - UNIT 1 1-3 Amendment No.
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1.0 DEFINITIONS (Continued)

QUADRANT POWER TILT RATIO

1.23 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper ex-core
detector _ calibrated output to the average of the upper excore detector
calibrated outputs, or the ratio of the maximum lower excore detector
calibrated output to the average of the lower excore detector calibrated
outputs, whichever is greater. With one excore detector inoperable, the
remaining three detectors shall be used for computing the average.

RATED THERMAL POWER

1.24 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of.2893 MWt.

REACTOR TRIP SYSTEM RESPONSE TIME
!

1.25 The REACTOR TRIP. SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds ita trip setpoint at the channel sensor
until loss of stationary gripper coil voltage. j

REPORTABLE EVENT

1.26 A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 to 10 CFR Part 50.

SHUTDOWN MARGIN

'1.77 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which
the reactor is subcritical or would be suberitical from its present condition
assuming all full length rod cluster assemblies (shutdown and control) are
fully inserted except for the single rod cluster assembly of highest
reactivity worth which is assumed to be FULLY WITHDRAWN.

SITE BOUNDARY

1.28 The SITE BOUNDARY shall be that line beyond which the land is not owned,
leased or otherwise controlled by the licensee.

SOLIDIFICATION

1.29 SOLIDIFICATION shall be the conversion of wet wastes into a solid form
that' meets shipping and burial ground requirements.

SOURCE CHECK |

1.30 A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to radiation. This applies to installed
radiation monitoring systems.

NORTH ANNA - UNIT 1 1-5 Amendment No.
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SAFETY LIMITS'

BASES

The curves are based on an enthalpy hot channel- factor, F *' ""
af reference cosine with a peak of 1.55 f r axial power shape.H' An allowance_y N
is included for an increase in F , at reduced power based on the expression:

AH

1.49 [1 + 0.3 (1-P)]F =

AH .

where P is the fraction.of RATED THERMAL POWER

These limiting heat flux conditions are higher than those calculated for

'the range of all control rods FULLY WITHDRAWN to the maximum allowable control |
rod insertion assuming the axial power imbalance is within the limits of the
f(AI) function of the Overtemperature trip. When the axial power imbalance is
not within the tolerance, the axial power imbalance effect on the
Overtemperature AT trips will reduce the setpoints to provide protection
consistent with core safety limits.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE
|

The restriction of this Safety Limit protects the integrity of the
Reactor Coolant System frou overpressurization and thereby prevents the
release of radionuclides contained in the reactor coolant from reaching the
containment atmosphere. |

!

The reactor pressure vessel and. pressurizer are desigr.Ad to Section III
of the ASME Code for Nuclear Power Plant which permits a maximum transient
pressure of 110% (2735' psig) of design pressure.- The Reactor Coolant System

'

piping, valves and fittings, were initially designed to ANSI B 31.1 1967
Edition and ANSI B 31.7 1969 Edition (Table 5.2.1-1 of FSAR) which permits a
maximum transient pressure of 120% (2985 psig) of component design pressure.
The Safety Limit of 2735 psig is therefore consistent with the design criteria
and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3107 psig, 125% of
design pressure, to demonstrate integrity prior to initial operation.

j

.

NORTH ANNA - UNIT I B 2-2 Amendment No.
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L REACTIVITY CONTROL SYSTEMS
|

ROD DROP TIME

LIMITING CONDITION FOR OPERATION

3.1.3.4 .The individual full length (shutdown and control) rod' drop time from
the 229 STEP withdrawn position shall be s 2.2 seconds from beginning of decay
of stationary gripper coil voltage to dashpot entry with-

|

a. T 2 500*F, and
av8

b. All reactor coolant pumps operating. !

APPLICABILITY: MODES 1 and 2.

ACTION:

a. With the . drop time of any full length rod determined to exceed the
above limit, restore the rod drop time to within 'the above' limit
prior to proceeding to MODE 1 or 2.

b. With the rod drop times within limits but determined with 2 reactor
coolant pumps operating, operation may proceed provided THERMAL
POWER is restricted to:

1. s 66% of RATED THERMAL POWER when the reactor coolant stop
valves in the nonoperating loop are open, or

2. s 71% of RATED THERMAL POWER when the reactor coolant stop
valves in the non operating loop are closed.

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be demonstrated through
measurement prior to reactor criticality:

a. For all rods following each removal of the reactor vessel head,

b. 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, and

c. At least once per 18 months.

NORTH ANNA - UNIT 1 3/4 1-23
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' REACTIVITY CONTROL' SYSTEMS
,

SHUTDOWN R0D INSERTION LIMIT

LIMITING' CONDITION FOR OPERATION

3.1.3.5 All shutdown rods shall be FULLY WITHDRAWN.

APPLICABILITY: MODES 1* and 2*#-
,

ACTIONi'

With a maximum of one shutdown rod not FULLY WITHDRAWN, except for
surveillance testing pursuant to Specification 4.1.3.1.2, within one hour-
either:

a. FULLY WITHDRAW the rod, or

b. Declare the rod to be inoperable and apply Specification 3.1.3.1

SURVEILLANCE REQUIREMENTS.

4.1.3'5- Each shutdown rod shall be determined to be FULLY WITHDRAWN:.

!a. Within 15 minutes prior to withdrawal of any rods in control banks
. A, B, C or D during an approach to reactor criticality, and

'b. At least once per 12 hours thereafter.

,

*See Special Test Exceptions 3.10.2 and 3.10.3.
#With K,ff 8 1.0
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FULLY. WITHDRAWN Position Bank C FULLY WITHDRAWN-, ,

-Defined in Fraction of Rated Thermal' '

X ' Rod Insertion Limit Power anc Rod Group.

. Operator Curve- Sten Position

229 steps (0.544,229),

228 stens (0.539.228).
227 steps (0.534,227)
226 steps (0.529.226),
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FIGURE 3.1-1 Rod Group Insertion Limits Versus Thermal Power |~ ,
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3.4.10 SPECIAL TEST EXCEPTIONS

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION-

3.10.1 The SHUTDOWN ' MARGIN of.' Specifications 3.1.1.1 may be suspended for
measurement of control rod worth and SHUTDOWN MARGIN provided the reactivity
equivalent to at least.the highest estimated control rod worth is available for
trip insertion from OPERABLE control rod (s).

APPLICABILITY: MODE 2.

ACTION:

a. With any full length control rod not fully inserted and with less than the
above' reactivity equivalent available for trip insertion,_ initiate and
continue boration at 210 gpm of at least 12,950 ppm boric acid solution or
its ~ equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.11
;is restored. .

b. With all full length control rods inserted and the reactor subcritical by
less than' the above reactivity equivalent, immediately initiate and
. continue boration at 2 10 gpm of at least 12,950 ppm boric acid solution or
its equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1
is restored.

. SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each full length rod either partially or FULLY
WITHDRAWN shall_be determined at least once per 2 hours.

4.10.1.2 Each full length rod that is not fully inserted shall be demonstrated
capable of full insertion when tripped from at least 50% withdrawn position
within 24 hours prior to reducing the SHUTDOWN MARGIN to less than the limits of
-Specification 3.1.1.1.

NORTH ANNA - UNIT 1 3/4 10-1
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REACTIVITY CONTROL SYSTEMS

''

BASES

3/4.1.2 BORATION SYSTEMS- (Continued)'

The limits on contained water. volume and boron concentration of the RWST.
also ensure- a' pH value of between 8.5 and 11.0 for the solution recirculated
within the containment after a LOCA. This pH minimizes the evolution of iodine

.
and1 minimizes the effect of chloride and caustic stress corrosion on mechanical
systems and components.

At least one charging pump must remain operable at all times when the
opposite unit is in MODE 1, 2, 3 or 4. This is required to maintain the
charging pump cross-connect system operational.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

-The specifications of :this section ensure that (1) acceptable power
distribution ' limits are maintained. (2) the minimum SHUTDOWN MARGIN _ is
maintained, and (3) limit .the potential effects of rod misalignment on-
associated accident analyses. OPERABILITY of the control rod position
indicators is required to determine control rod positions and thereby ensure
compliance with the control rod alignment and insertion limits.

The ACTION statements which permit limited variations from the basic
requirements are accompanied by additional restrictions which ensure that the-
original design criteria are met. Misalignment of a rod requires measurement of
peaking' factors or a restriction in THERMAL p0WER; either of these restrictions
provides assurance of fuel rod integrity during continued operation. In

addition those accident analyses affected by a misaligned rod are reevaluated to
confirm that the results remain valid'during future operation.

Control rod positions and OPERABILITY of the rod position indicators are
required to be verified on a nominal basis of once per 12 hours with more
frequent verifications required if an automatic monitoring channel is
inoperable. These verification frequencies are adequate for assuring that the
applicable LCO's are satisfied.

The maximum rod drop time restriction is consistent with the assumed rod
drop time used in the accident analyses. Measurement with T 2 500*F and with
all reactor coolant pumps operating ensures that the measure 0#0 rop times will be i

representative of insertion times experienced during a reactor trip at operating
conditions.

The control bank FULLY WITHDRAWN position can be varied within the interval
of 225 to 229 steps withdrawn, inclusive. This interval permits periodic
repositioning of the parked RCCAs to minimize wear, while having minimal impact
on-the normal reload core physics and safety evaluations. Changes of the RCCA
FULLY WITHDRAWN position within this band are administratively controlled, using
the rod insertion limit operator curve.

NORTH ANNA - UNIT 1 B 3/4 1-4 Amendment No.
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[ 1M ' |1;09 DEFINITIONS (Con'tinued)-I
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YF > ENGINEERED. SAFETY FEATURE RESPONSE TIME

L|% ,,y, ,

time interval
""

p*. '

froin5 when . the L monitored parameter exceeds its ESF actuation setpoint at Jthe
1.11E TheLENGINEERED SAFETY- FEATURE RESPONSE TIME shall be that

ET | channel'sensorfuntil the;ESF equipment is capable of performing it's safety'

'

function .(1.e...the_ valves. travel to their required' positions, pump disch'arge, ,

,.
Lpressures~ reach their required values . etc.). -Times shall include diesel

M . generator' starting and sequence loading delays where applicable,

~' FREQUENCY NOTATION-p
.

,

'1.'12fThefFREQUENCY. NOTATION'-specified; for. the performance of: Surveillance
Requirements.shall correspond to the intervals defined in' Table.1.2."

' '
'

' FULLY WITHDRAWN'

['' tl'.12a- The: control bank FULLY WITHDRAWN position shall be~within the Linterval'
Jof f225D to 229 steps withdrawn, inclusive. . Definition of the FULLY WITHDRAWN-
position-for each' specific cycle shall be documented in the rod insertion
-limit-operator curve.

'
P <. CASE 0USiRADWASTE TREATMENT SYSTEM

1.13 GASEOUS RADWASTE TREATMENT SYSTEM is the system designed and installed to
_

reduce radioactive gaseous effluents .by collecting primary coolant system
offgases .:fromL the primary, system and providing for delay,or holdup for'the.
purpose. of.. reducing E the total : radioactivity . prior to release to the

: environment. . :The system is' composed of the waste gas ' decay tanks.
regenerative heat exchanger, waste gas > charcoal filters, process vent blowers,'

waste gas . surge' tanks ~~and waste: gas diaphram compressor.

IDENTIFIED LEAKAGE-

|: <1.14. IDENTIFIED LEAKAGE shall be:

a.- < Leakage (except CONTROLLED LEAKAGE):into closed systems, such as
pump ; seal ~or valve packing leaks that are captured and conducted to
a sump or collecting tank, or

b. Leakage into the~ containment atmosphere from sources that are. both
specifically located. and know either not to interfere with the
operation'of leakage detection systems or not to be PRESSURE

. BOUNDARY LEAKAGE, or
c. ' Reactor coolant system leakage through a steam generator to the

,

secondary system.

MEMBER (S) 0F THE PUBL'CI

1.15 MEMBER (S) 0F THE PUBLIC shall include all individuals who by virtue of i

*'their occupational status have no formal association with the plant. This.-

category shall_ include non-employees of the licensee who are permitted to use
1 of the site for recreational,' occupational, or other purposes notportions

associated with plant functions. This category shall not include
non--employees such as vending machine servicemen or postmen who, as part of
their formal job function, occasionally enter an area that in controlled by
the licensee for purposes of protection of individuals from exposure to
radiation and radioactive materials.

NORTH ANNA - UNIT 2 1-3 Amendment No.'' '
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1.0 ' DEFINITIONS (Continued)

. QUADRANT POWER TILT RATI0'

1.23 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper ex-core
detector calibrated output to the average of the upper excore detector
calibrated outputs, or the ratio of the maximum lower excore detector
calibrated output to the average of the lower excore detector calibrated
outputs, whichever is greater. With one excore detector inoperable, the
remaining three detectors shall be used for computing the average.

RATED THERMAL POWER

1.24 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 2893 MWt.

REACTOR TRIP SYSTEM RESPONSE TIME

1.25 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its trip setpoint at the channel sensor
until loss of stationary gripper coil voltage.

IREPORTABLE EVENT

1.26 A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 to 10 CFR Part 50.

SHUTDOWN MARGIN

1.27 SHUTDOWN MARGIN shall be the instantaneous amount of. reactivity by which
the reactor is suberitical or would be subcritical from its present condition
assuming all full lenSth rod cluster assemblies (shutdown and control) are
fully inserted except for the single rod cluster assembly of highest
reactivity worth which is assumed to be FULLY WITHDRAWN.

SITE BOUNDARY

'1.28 The SITE BOUNDARY shall be that line beyond which the land is not owned,
leased or otherwise controlled by the licensee.

SOLIDIFICATION

1.29 SOLIDIFICATION shall be the conversion of wet wastes into a solid form
that meets shipping and burial ground requirements.

SOURCE CHECK

1.30 A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to radiation. This applies to installed
radiation monitoring systems.

NORTH ANNA - UNIT 2 1-5 Amendment No.- t
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SAFETY LIMITS

BASES

|

curves 're based on an enthalpy hot channel factor, f 1.49 andThe- a H,
areferencecosinewithapeakog1.55N r axial Power shape. An allowance

is 12cluded for an increase in FAH, at reduced power based on the expression:

1.49 [1 + 0.3 (1-P)]F =
H

where P is the fraction of RATED THERMAL POWER |

These limiting heat flux conditions are higher than those calculated for

the range of all control rods-FULLY WITHDRAWN to the maximum allowable control |
rod insertion assuming the axial power imbalance is within the limits of the
f(AI) function of the Overtemperature trip. When the axial power imbalance is
not within the tolerance, the axial power imbalance effect on the
Overtemperature AT trips will reduce the setpoints to provide protection
consistent with core safety limits.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the
Reactor Coolant System from overpressurization and thereby prevents the
release of . radionuclides contained in the reactor coolant from reaching the
containment atmosphere.

The' reactor pressure vessel and pressurizer are designed to Section III
of the ASME Code for Nuclear Power Plant which permits a maximum transient
pressure of 110% (2735 psig) of design pressure. The Reactor Coolant System
piping, valves and' fittings, .were initially designed to ANSI B 31.1 1967
Edition and ANSI B 31.7 1969 Edition (Table 5.2.1-1 of FSAR) which permits a
maximum transient pressure of 120% (2985 psig) of component design pressure.
The Safety Limit of 2735 psig is therefore consistent with the design criteria
and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3107 psig, 125% of
design pressure, to demonstrate integrity prior to initial operation.

NORTH ANNA - UNIT 2 B 2-2 Amendment No.
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L iREACTIVITY' CONTROL' SYSTEMS

ROD DROP TIME

LIMITING CONDITION FOR OPERATION

-3.1.3.4 .The individual full length (shutdown and control) rod drop time from
the 229 STEP withdrawn position shall be 5 2.2 seconds from beginning of decay
of stationary gripper coil voltage to dashpot entry with:

T,y 2 500*F, anda.

b. All reactor coolant pumps operating.

APPLICABILITY: MODES l'and 2.

ACTION:

a. With the drop time of any full length rod determined to exceed the
above limit, restore the rod drop time to within the above limit
prior to proceeding to MODE 1 or 2.

b. With the rod drop times within limits but determined with 2 reactor
coolant pumps operating, operation may proceed provided THERMAL

' 7'
POWER is restricted to:

1. s 66% of RATED THERMAL POWER when the reactor coolant stop
valves in the nonoperating loop are open, or

2.: s 71% of RATED THERMAL POWER when the reactor coolant stop
valves in the non operating loop are closed.

SURVEILLANCE REQUIREMENTS

~4.1.3.4 The rod drop time of full length rods shall be demonstrated through
measurement prior to reactor criticality:

a. For all rods following each removal of the reactor vessel head,

b. 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, and

c. At least once per 18 months.

' NORTH ANNA - UNIT 2 3/4 1-23
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' REACTIVITY CONTR0L' SYSTEMS
'

SHUTDOWN R0D INSERTION LIMIT

LIMITING CONDITION FOR OPERATION
i

3.1.3.5 All shutdown rods shall be FULLY WITHDRAWN.

APPLICABILITY: MODES 1* and 2*#

ACTION:

With a maximum of one shutdown rod not FULLY WITHDRAWN, except for
surveillance testing pursuant to Specification 4.1.3.1.2, within one hour
either:

a. FULLY WITHDRAW the rod, or

b. Declare the rod to be inoperable and apply Specification 3.1.3.1

SURVEILLANCE REQUIREMENTS

4.1.3.5 Each shutdown rod shall be determined to be FULLY WITHDRAWN:

a. Within 15 minutes prior to withdrawal of any rods in control banks
A, B, C or D during an approach to reactor criticality, and !

b. At least once per 12 hours thereafter.

*See Special Test Exceptions 3.10.2 and 3.10.3.
#With K 1.0

eff
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l' FULLY VITHDRAWN Position Bank C FULLY WITHDRAWN

Definea in Fraction of Rated Thermal
Rod Insertion Limit Power anc Rod Group

Operator Curve Sten Position

229 steps (0.544,229)
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FIGURE 3.1-1 Rod Group Insertion Limits Versus Thermal Power
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3.4.10 'SPECIAL TEST EXCEPTIONS
4

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN of Specifications 3.1.1.1 may be suspended for
measurement of control rod worth and SHUTDOWN MARGIN provided the reactivity
equivalent to at least the highest estimated control rod worth is available for
trip insertion from OPERABLE control rod (s).

APPLICABILITY: MODE 2.

ACTION:

a. With any full length control rod not fully inserted and with less than the
above reactivity equivalent available for trip insertion, initiate and
continue boration at 2 10 gpm of at least 12,950 ppm boric acid solution or
its equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1
is restored.

b. With- all full length control rods inserted and the reactor suberitical by
less than the above reactivity equivalent, immediately initiate and
continue boration at 2 10 gpm of at least 12,950 ppm boric acid solution or
its equivalent until the SHUTDOWN MARGIN required by Specification 3.1.1.1
is restored.

_ SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each full length rod either partially or FULLY
WITHDRAWN shall be determined at least once per 2 hours.

4.10.1.2 Each full length rod that is not fully inserted shall be demonstrated
capable of full insertion when tripped from at least 50% withdrawn position
within 24~ hours prior to reducing the SHUTDOWN MARGIN to less than the limits of
Specification 3.1.1.1.

NORTH ANNA - UNIT 2 3/4 10-1
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REACTIVITY CONTROL' SYSTEMS

BASES
i

L

3/4.1.2 B0 RATION SYSTEMS (Continued)

Thei limits -on contained water volume and boron concentration of the RWST
~

also ensure a pH value of between 8.5 and 11.0 for the . solution recirculated
within~ the containment after a LOCA. This pH minimizes the evolution of iodine
and minimizes the effect of chloride and caustic stress corrosion on mechanical-
systems and components.

At Icast one charging pump must remain operable at all times when the
opposite unit is in MODE 1, 2, 3 or 4. This is required to maintain the
charging pump cross-connect system operational.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications' of -this section ensure that (1) acceptable power
distribution limits are maintained. (2) the minimum SHUTDOWN MARGIN is

maintained, and (3) limit the potential effects of rod misalignment on
associated accident analyses. OPERABILITY of the control rod position
indicators is required to determine control rod positions and thereby ensure
compliance with the control rod alignment and insertion limits.

The ACTION statements which permit limited variations from the basic
requirements -are accompanied by additional restrictions which ensure that the
original design criteria are met. Misalignment of a rod requires measurement of
peaking factors or.a restriction in THERMAL POWER; either of these restrictions
provides assurance of fuel rod integrity during continued operation. -In

addition those accident analyses affected by a misaligned rod are reevaluated to
confirm that the results remain valid during future operation.

Control rod positions and OPERABILITY of the rod position indicators are
required to be verified on a nominal basis of once per 12 hours with more
frequent verifications required if an automatic monitoring channel is

inoperable. These verification frequencies are adequate for assuring that the
applicable LCO's are satisfied.

The maximum rod drop time restriction is consistent with the assumed rod
drop time used in the accident analyses. Measurement with T 2 500*F and with
all reactor coolant pumps operating ensures that the measure 8*6 rop times will be
representative of insertion times experienced during a reactor trip at operating
conditions.

The control bank FULLY WITHDRAWN position can be varied within the interval
of 225 to 229 steps withdrawn, inclusive. This interval permits periodic
repositioning of the parked RCCAs to minimize wear, while having minimal impact
on the normal reload core physics and safety evaluations. Changes of the RCCA
FULLY WITHDRAWN position within this band are administrative 1y controlled, using
the rod insertion limit operator curve.

NORTH ANNA - UNIT 2 B 3/4 1-4 Amendment No.
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|:, BACKGROUND
:

Westinghouse, under contract to EPRI (Report No. NP-4512, dated March

1986), investigated the impact of fretting wear on control' rod lifetime.

Two methods of control rod wear were identified:

1. Sliding wear along the entire length of rodlets, . where the rodlets

contacted the upper internal guide cards during rod insertion and

withdrawal.

2. Fretting wear at each of the eight guide card locations due to flow

induced redlet vibration.

Based on hot cell data, it has been determined that the RCCA wear depth

can reach the Westinghouse recommended maximum as early as 74,000 hours

of critical operation time. Repositioning the RCCA banks so that a fresh

surface is contacting each guide card is estimated to extend the time at

which the maximum recommended wear depth is reached by about 50 percer'..

The North Anna Technical Specifications currently define the RCCA fully

withdrawn position as 228 steps. The Virginia Electric and Power Company

proposes repositioning the RCCA banks on a routine basis to minimize

fretting wear and extend RCCA operating lifetime. Technical

Specification changes are therefore being requested to allow the North

Anna fully withdrawn position to vary between 225 and 229 steps,

inclusive. The value applicable to a specific cycle will then be defined

by the Virginia Electric and Power Company on a case by case basis.

.-
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. ASSESSMENT OF KEY ANALYSIS PARAMETERS

,

To implement the proposed change in the fbily withdrawn position, the

control bank insertion limits must be modified. Currently, Figure 3.1-1.4
,

of both- the North Anna Unit I and North Anna Unit 2' Technical
w

Specifications define the fully withdrawn position as 228 steps. Theseb

figures will f be changed to show rod positions up to a maximum fully

withdrawn position of 229 steps.- The fully withdrawn position which is
'

- to be .used .for a given cycle will be defined prior to initiation of'the

nuclear design calculations for that. cycle, and documented in the nuclear

design report. and reload safety evaluation. The cycle specific fully

withdrawn position will be provided to the operators in the rod insertion

y limit operator curve. That curve will also define the C-bank insertion

' limit endpoint corresponding to the fully with' drawn position. Aside from

changing the fully withdrawn position, the insertion limits will not

change. Therefore these same curves ' will be applicable for fully

withdrawn positions from 225 to 229 steps, with the only difference being

the definition of the fully withdrawn position (i.e., the applicable upper

bound on the y-axis).

Intuitively, one would expect that inserting the RCCAs a small number of

additional steps from their c'irrent withdrawn position would result in a

negligible change to core power distributions and peaking factors. This

conclusion is supported by two facts: (1) there is very little power

generated in the top portion of the core, and (2) when the rods are

positioned at 225 st'eps, they are inserted to the top of, but not into,

.-
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Ithel active fuel . region. (In the current fully withdrawn : position, the j

lRCCAsLare positioned above the top of the active fuel stack.)

1

1
'The L Virginia . Electric and Power- Company has evaluated' the ; impact of

. changing the' RCCA fully withdrawn position.' This assessment consisted,

of?two portions: potential impact on . the models and methods used for.

neutronic calculations, and the impact on the core physics related key

analysis parameters..for reload safety analysis.-

Current' design predictions and reload evaluations are performed using thep

approved PDQ07, FLAME, and NOMAD models (References 1 through 3). It was

je determined that these models are suitable for modeling an all rods out

|- (AR0) position between 225 and 229 steps, inclusive. The effects of the

ARO changes in this range are easily compensated for, because the RCCAs

will continue to be positioned above the top of the active core when they

are in the fully withdrawn position.

A generic assessment of the impacts of changing the RCCA fully withdrawn

position on safety analysis inputs was performed by the Virginia Electric

and Power Company, as discussed _below. A cycle specific analysis will

also be performed as part of the reload safety evaluation process prior

to implementation of a new ARG position. This analysis will confirm that,

for the cycle in question, the amount of margin remaining for any affected !

key analysis parameter is sufficient to accommodate the effects of the

'AR0 position change.

I

| i
-
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The generic evaluation indicated that a core reload will be impacted in

the following areas:

1. integral rod worths;

2. power distributions;

3. reactivity redistribution;

4. boron concentrations; and

5. burnup distributions.
,

When the RCCAs are inserted further than the current 228 step " parked"

position, the rod worths associated with that insertion are not available

during a trip, which results in a decrease in excess shutdown margin and

trip reactivity magnitude. For these parameters, the differences will

be negligible in comparison with the excess margin which has been

available in recent reload evaluations. The reduction in trip reactivity

at hot full power will produce more limiting results for trip reactivity

vs. position. However, for those transients affected by trip reactivity

vs. position (e.g., the loss of flow accident), conservatism exist in

the key analysis parameters to accommodate the impact of the trip
1

reactivity change with no change to the UFSAR results.

|

A three step rod insertion (to step 225) will result in slight changes

to the axial and radial power distributions. These changes may result

in slight increases in FdH and Fq. These differences will be taken into
!

consideration during the reload design phase, using physics models

capable of determining the impact on power distributions. The Fq and FdH

values will remain within their respective limits.

:.
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Increased rod shadowing caused by the slight insertion of the rods will

result in a slight increase in the end of cycle reactivity redistribution

factor when changing from hot full power to hot zero power. This in turn

results in a decrease in shutdown margin and available trip reactivity.

Again, sufficient margin is available to accommodate these slight

changes.

.

Boron concentrations will be reduced slightly when the RCCAs are inserted

further. This will actually provide a small amount of additional margin

for . inadvertent baron dilution and beginning of cycle temperature

coefficients. The rod shadowing effects will also result in slight

changes in core isotopics, resulting in an impact on temperature

coefficients. These changes are expected to be minor, and margin exists

in the key analysis parameters to accommodate the impact.

Changes. in burnup. distribution due to rod insertion .will impact

differential rod worth (rod withdrawal), trip reactivity vs. position,

and power distributions. These differences will be small and can be

readily absorbed in available margin, or can be accommodated by

conservatism in other key analysis parameters, with no detrimental

- impact on the UFSAR results.

Overall, it was determined that the differences in these five areas would

be minor. For key analysis parameters which became more limiting, either

available margin exists or the difference would be properly accounted for

with the physics models.
.

l
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Withdrawing. the RCCAs ' an additional step from their current withdrawn

position will have a negligible _ impact on the core power. distributions

D.
,

. and peaking | factors, because in both cases,-the RCCAs are positioned above-

the - top ' of . the active fuel stack in the fully withdrawn position.

Increasing the fully withdrawn position would also increase the rod drop
.

time.' However, it was determined that increasing the fully withdrawn

position by 1 htep would increase the control rod drop time by only about~

0.01 sec. ,This' time change is minimal, and of insufficient magnitude to

affect the overall ' rod . drop time used in any safety calculations. In

addition, the Technical Specification limit on maximum rod drop time will

be unchanged. Control rod drop time measurements performed prior to the

startup of each operating cycle will verify that the rod drop times from

. the maximum fully withdrawn position of 229 steps are less than the 2.2

. second maximum allowed by the Technical Specifications.

A change in the rod drop distance might be expected to affect the trip

rod position versus time curve. This curve is used to compare the

calculated reload reactivity worth vs. position with the reactivity worth

vs. time curve use in the safety analyses. The rod position versus time

curve currently used for safety calculations (which is based on the

maximum allowabit rod drop time in the Technical Specifications) will be

bounding for fully withdrawn positions less than or equal to the current

228 step ARO position. For a fully withdrawn position of 229 steps, the

increase -in the rod drop distance might be expected to have some small

impact on the rod position versus time curve. However, sufficient margin

exists in the reload reactivity worth versus position curves to offset

the impact on the rod position versus time curve. Therefore, the |

:.
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reactivity worth versus time curve currently used in the safety analyses

will remain bounding for fully withdrawn positions between 225 and 229:

steps, inclusive.

The impact of the rod position change on future cycles will be addressed

in the design analysis, by incorporating the actual limits applicable to

any given cycle into the reload design and safety evaluation for that

cycle. Overall, the anticipated changes to the nuclear design predictions

are minor. The models are expected to continue to provide predictions

which are within acceptable criteria constraints.

I

!
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'10 CFR 50.59 SAFETY EVALUATION-
g* . -

I; '

LThe' proposed change to 'the' fully withdrawn position has been determined -'' -

,

_

not to: pose--an unrevi_ewed safety question asidefined in 10 CFR 50.59.

'The basis for.this determination is as follows:
7

1. The probability of ' occurrence or the consequence of 'any

accidents'' or : malfunction of equipment important to safety

previously evaluated in the updated. safety' analysis report -is

not increased. The extremely small impact of the change in the'

fully withdrawn position on power distributions and core physics
-

key' analysis 1 parameters can be accommodated within the existing -

- North - Anna design limits, and none of the parameter changes

exceed the margin to the key parameter safety analysis limits.

Thus the current safety analyses remain bounding.

2. The possibility for an accident or malfunction of equipment of

a different' type than previously evaluated in the safety

analysis report is not created. The proposed change does not

involve any alterations to plant equipment or procedures which
,

; would introduce any new or unique operational modes or accident-

* precursors.

w

3. The margin of safety as defined in the basis for any Technical.

: 4: Specification is not reduced by the proposed change since the
1

results of the accident analyses of record as described in the

1

UFSAR will continue to bound operation. !

-
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A cycle specific evaluation of compliance with UFSAR acceptance criteria

will also be performed prior to implementation of the initial change to

the RCCA fully withdrawn position. Future changes to the ARO position

within the proposed allowable band will similarly be incorporated into

the nuclear design and safety calculations for the cycle, and so will be

assessed for compliance with the UFSAR criteria as part of the normal

reload design process (Reference 4). If an accident reanalysis and/or

Technical Specifications change is then necessary to meet the acceptance ;

criteria, the NRC will be informed in accordance with the requirements ;

i

of 10 CFR 50.59. >

I
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10 CFR 50.92 SIGNIFICANT HAZARDS CONSIDERATION ANALYSIS

It has' been determined that the proposed change to the North Anna

Technical Specifications to permit repositioning the RCCAs between 225

and 229 steps does not involve a significant hazards consideration as

defined in 10 CFR 50.92. Specifically, the change does not:

1. Involve a significant increase in the probability or

consequences of any accident previously evaluated. The

extremely small impact on power distributions and core physics

key analysis parameters resulting from the change in the fully

withdrawn position can be accommodated within the existing North

Anna core design limits. None of the parameter changes exceeds

the available margin to the key parameter safety analysis

limits. The current control rod drop times and other tripped

rod characteristics assumed in the safety analyses will not be

changed as a result of the RCCA fully withdrawn position change.

Therefore the current safety analyses will remain bounding.

2. Create the possibility of a new or different kind of accident

than previously evaluated. The proposed change does not involve

any alterations to plant equipment or procedures which would

introduce any new or unique operational modes or accident

precursors.

3. Involve a significant reduction in the margin of safety. The

parameter changes do not exceed the available margin to the key

parameter safety analysis limits. Thus, the current UFSAR

:-
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analyses remain bounding and there is no reduction in the margin

of safety.

1
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