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3/4.2 POWER DISTRIBUTION LIMITS

AXIAL FLUX DIFFERENCE (AFD)
LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained
within the allowed operational space defined by Figure 3.2-1.

APPLICABILITY: MODE 1 ABOVE 50% RATED THERMAL POWER

ACTION:

a. With the indicated AXIAL FLUX DIFFERENCE outside of the
Figure 3.2-1 limits,

1. Either restore the indicated AFD to within the
Figure 3.2-1 limits within 15 minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER within 30 minutes and reduce the Power Range
Neutron Flux - High Trip setpoints to less than or
equal to 55% of RATED THERMAL POWER within the next
4 hours.

b. THEP™2 POWER shall not be increased above 50% of RATED THERMAL

POWEK 'nless the indicated AFD is within the Figure 3.2-]
limits.

SURVEILLANCE. REQUIREMENTS

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be
within its limits during POWER OPERATION above 50% of RATED THERMAL POWER
by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AFD Monitor Alarm
is OPERABLE, and

2. At least once per hour for the first 24 hours after
restoring the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each OPERABLE excore channel at least once per hour for the
first 24 hours and at least once per 30 minutes thereafter,
when the AXIAL FLUX DIFFERENCE Monitor Alarm is inoperable.
The logged values of the indicated AXIAL FLUX DIFFERENCE shall
be assumed to exist during the interval preceding each logging.

NORTH ANNA - UNIT 2 3/4 2-1 Amendment No. 17, #7, 64



3/4.2 POWER DISTRIBUTIP™ LIMITS

AXIAL FLUX DIFFERENCE (AFD)
SURVEILLANCE REQUIREMENTS (Continued)

4.2.1.2 The indicated AFD shall be considered outside of its limit when
at least two OPERABLE excore channels are indicating the AFD to be outside
of the limit shown in Figure 3.2-1.
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Figure 3.2-1 is provided in the Core
Surveillance Report as per Technical
Specification 6.9.1.7.

Figure 3.2-1 - Axial Flux Difference Limits as a Function of Rated Thermal
Power
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| |POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR-FQSZQ

LIMITING CONDITION FOR OPERATION

3:3:.2 FQ(Z) shall be limited by the following relationships:

F(@ = (2.20) [K(z)]for P > 0.5
P
Fo(2) < [4.40] [K(2)]for P < 0.5

where P = THERMAL POWER
RATED THERMAL POWER

and K(Z) is the function o>tained from Figure 3.2-2 for a given

core height location.

APPLICABILITY: MODE 1. -

{ACTION:

NORTH ANNA - UNIT 2 3/4 2-5

(With FQ(Z) exceeding its limit:

Reduce THERMAL POWER at least 1% for each 1% FQ(Z) exceeds the
ljmit within 15 minutes and similarly reduce the Power Range
Neutron Flux-High Trip Setpoints within the next 4 hours; POWER
OPERATION may proceed for up to a total of 72 hours; subsequent
POWER OPERATION may proceed provided the Overpower AT Trip
Setpoints (value of K;) have been reduced at least 1% (in AT
span) for each 17 Fy(Z) exceeds the limit.

Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER above the reduced limit
required by a, above; THERMAL POWER may then be increased
provided Fo(Z) is demonstrated through incore mapping to be
within its limit.

Amendment No. 29,28, 64



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1

4.2.2.2
limit by:

The provisions of Specification 4.0.4 are not applicable.
Fq(Z) shall be evaluated to determine if FQ(Z) is within its

Using the movable incore detectors to obtain a power distribu-
tion map at any THERMAL POWER greater than 5% of RATED THERMAL
POWER.

Increasing the measured FQ(Z) component of the power distribu-
tion map by 3% to account for manufacturing tolerances and
further increasing the value by 5% to account for measurement
uncertainties.

Satisfying the following relationship:

FM(z) < 2.20_x_K(z) for P> 0.5
P x N(z)

FQ(2) < 2.20 _ x K(z) for P < 0.5

N(z) x 0.5

where FoM(z) is the measured Fo(z) increased by the allowances

for manufacturing tolerances and measurement uncertainty, 2.20

is the Fg limit, K(z) is given in Figure 3.2-2, P is the relative
THERMAL QONER. and N(z) is the cycle dependent function that
accounts for power distribution transients encountered during
normal operation. This function is given in the Core Surveillance
Report as per Specification 6.9.1.7.

Measuring FQM(Z) according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding the
THERMAL POWER at which FQ(z) was last determined by 10%
or more of RATED THERMAL POWER*, or

At least once per 31 effective full power days, whichever
occurs first.

measurements indicating

ma x i mum FaM(2)
over 2 7

has increased since the previous determination of FM(z) either
of the following actions shall be taken:

*During power escalation, the power level may be increased until a power level
for extended operation has been achieved and a power distribution map obtained.

NORTH ANNA - UNIT 2 3/4 2-6 Amendment No. 64




POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)

| Fq"(z) shall be increased by 2% over that specified in
4.2.2.2.c, or .

2. FQM(z) shall be measured at least once per 7 effective
full power days until 2 successive maps indicate that

maximum FoM(z
ov:r b4 ( Qz( ) is not increasing.

£. With the realtionships specified in 4.2.2.2.c above not being
satisfied:

1. Calculate the percent F?(z) exceeds its 1imit by substracting
one from the measurement/limit ratio and multiplying by 100:

(

"
1 g:::mgm Fg (1) -1l x 100 forP > 0.5
_ L8 xk(2)
l P x N(z)
r
M
maximum [ Fq"(2) 21f x 100 for P < 0.5
overz | —55 '
¢ - x K(z)
oo X

2. FEither of the following actions shall be taken:

a. Power operation may continue provided the AFD limits
of Figure 3.2-1 are reduced 1% AFD for each percent
Fo(z) exceeded its limit, or

b. Comply with the requirements of Specification 3.2.2 for
Fo(z) exceeding its limit by the percent calculated
above.

g. The limits specified in 4.2.2.2.c, 4.2.2.2.e, and 4,2.2.2.F
above are not applicable in the following core plane regions:

1. Lower core region 0 to 15 percent inclusive.

2. Upper core region 85 to 100 percent inclusive.
4,.2.2.3 When Fq(z) is measured for reasons other than meeting the require-
ments of Specification 4.2.2.2, an overall measured Fo(z) shall be obtained
from a power distribution map and increased by 3% to account for manufactur-

ing tolerances and further increased by 5% to account for measurement
uncertainty.
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K(Z) - NORMALIZED FQ(Z)
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Figure 3.2-2 K(2) - Normalized FQ(Z) as & Function of Core Height
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3/4.10 SPECIAL TEST EXCEPTIONS

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN requirement of Specification 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 greater than or equal to 10 gpm of a solution
containing at least 12,950 ppm boron 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 subcritical by
less than the above reactivity equivalent, immediately initiate and
continue boration at greater than or equal to 10 gpm of a solution containing
at least 12,950 ppw boron or its equivalent until the SHUTDOWN MARGIN |
required by Specif‘cation 3.1.1.1 is restored.

SURVEILLANCE REQUIREMENTS

4.10.1.1 The position of each control rod either partially or fully withdrawn
shall be determined at least once per 2 hours.

4.10.1.2 Each control 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 Amendment No. 54



SPECIAL TEST EXCEPTIONS
GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

3.10.2 The group height, insertion and power distribution limits of
Specifications 3.1.3.1, 3.1.3.5, 3.1.3.6, and 3.2.4 may be suspended
during the performance of PHYSICS TESTS provided:

a. The THERMAL POWER is maintained less than or equal to 85% of RATED
THERMAL POWER, and

b. The limits of Specifications 3.2.2 and 3.2.3 are maintained
and determined at the frequencies specified in Specification
4.10.2.2 below.

APPLICABILITY: MODE 1.
ACTION:
With any of the limits of Specifications 3.2.2 or 3.2.3 being exceeded while

the requirements of Specifications 3.1.3.1, 3.1.3.5, 3.1.3.6, and 3.2.4
are suspended, either:

a. Reduce THERMAL POWER sufficient to satisfy the ACTION require-
ments of Specifications 3.2.2 and 3.2.3, or

b. Be in HOT STANDBY within 6 hours.

-

SURVEILLANCE REQUIREMENTS

4.10.2.1 The THERMAL POWER shall be determined to be less than or equal to
85% of RATED THERMAL POWER at least once per hour during PHYSICS TESTS.

4.10.2.2 The Surveillance Requirements of the below listed Specifications
shall be performed at least once per 12 hours during PHYSICS TESTS.
a. Specification 4.2.2.2 and 4.2.2.3.

b. Specification 4.2.3.1 and 4.2.3.2.

NORTH ANNA - UNIT 2 3/4 10-2 Amendment No. 64



3/4.2 POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integrity
during Concition I (Normal Operation) and II (Incidents of Moderate Frequency)
events by: (a) maintaining the minimum DNBR in the core greater than or
equal to 1.30 during normal operation and in short term transients, and (b)
limiting the fission gas release, fuel pellet temperature & cladding
mechanical properties to within assumed design criteria. In addition,
limiting the peak linear power density during Condition I events provides
assurance that the initial conditions aoouneg for the LOCA analyses are met
and the ECCS acceptance criteria limit of 2200 F is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

PQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation 2
divided by the average fuel rod heat flux, allowing for man~-
ufacturing tolerances on fuel pellets and rods.

FN Nuclear Enthalpy Rise Hot Channel Factor, is defined as the
ratio of the integral of linear power along the rod with the
highest integrated power to the average rod power.

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

The limits on AXIAL FLUX DIFFERENCE assure that the FO(Z) upper bound

envelope, as given in Specification 3.2.2, is not exceeded during either
normal operation or in the event of xenon redistribution following power
changes.
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POWER DISTRIBUTION LIMITS

BASES

Provisions for monitoring the AFD on an automatic basis are derived
from the plant process computer through the AFD Monitor Alarm. The
computer determines the one minute average of each of the OPERABLE ercore
detector outputs and provides an alarm message immediately if the AFD for
at least 2 of 4 or 2 of 3 OPERABLE excore channels are outside the allowed
sl-power operating space and the THERMAL POWER is greater than 50% of
RATED THERMAL POWER.
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY HOT CHANNEL FACTORS -

Fo(2) and F:H

The limits on heat flux and nuclear enthalpy hot channel factors ensure
that 1) the design limits on peak local power density and minimum DNBR are not
exceeded ad 2) in the ev.nt of a LOCA the peak fuel clad temperature will not
exceed the 2200°F ECCS acceptance criteria limit.

Each of these hot channel factors are measurable and will normally only
be determined periodically as specified in Specifications 4.2.2 and 4.2.3.
This periodic surveillance is sufficient to insure that the hot channel factor

limits are maintained provided:

a. Control rod in a single group move together with no individual rod
insertion differing by more than + 12 steps from the group demand
position.

b. Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6.

c. The control rod insertion limits of Specifications 3.1.3.5 and 3.1.3.6
are majntained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

The relaxation in F:H as a function of THERMAL POWER allows changes in the
radial power shape for all permissible rod insertion limits. F:H will be main-

tained within its limits provided conditions a through d above, are maintained.

When an FQ measurement is taken, an allowance for both experimental error
and manufacturing tolerance must be made. An allowance of 5% is appropriate for
a full core map taken with the incore detector flux mapping system and a 3%
allowance is appropriate for manufacturing tolerance.

NORTH ANNA = UNIT 2 B 3/4 2-4




POWER DISTRIBUTION LIMITS
BASES

When F: is measured, 4% is the appropriate experimental error allowance for
aNfuII core map taken with the incore detection system. The specified 1imit for
F )y also contains an 8% allowance for uncertainties which means that normal
oﬁeration will result in Fly less than or equal to 1.55/1.08. The 8% allowance
is based on the following onsiderations:

a. abnormal perturbations_in the radial power si2pe, such as from rod
misalignment, effect an more directly than Fq.

b. although rod movement has a direct influence upon limiting to within
its limit, such control is not readily available to limit FoH» and

¢. errors in prediction for control power shape detected during startup
physics tests can be compensated for in FQ by restricting axial flux
distributions. This compensation for F?H is less readily available.

The hot channel factor FgM(Z) is measured periodically and increased
by a cycle and height dependent power factor, N(Z), to provide assurance
that the limit on the hot channel factor, Fq(Z), is met. N(Z) accounts
for the non-equilibrium effects of normal operation transients and was
determined from expected power control maneuvers over the full range of
burnup conditions in the core. The N(Z) function for normal operation
is provided in the Core Surveillance Report per Specification 6.9.1.7.

3/4.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratio limit assures that the radial power distribu-
tion satisfies the design values used in the power capability analysis. Radial
power distribution measurements are made during startup testing and periodically
during power operation.

The 1imit of 1.02 at which corrective action is required provides DNB and
linear heat generation rate protection with x-y plane power tilts.

The two hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification and correction
of a dropped or misaligned rod. In the event such action does not correct the
tilt, the margin for uncertainty on FQ is reinstated by reducing the power by
3 percent for each percent of tilt in excess of 1.0.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore detector
is inoperable, the moveable incore detectors are used to conf‘rm that the normal-
ized symmetric power distribution is consistent with the QUADRANT POWER TILT
RATIO. The incore detector monitoring is done with a full incore flux map or two
sets of 4 symmetric thimbles. The two sets of 4 symmetric thimbles is a unique
:e%]of g detector locations. These locations are C-8, E-5, E-11, H-3, H-13, L-5,

=11 and N-8.

NORTH ANNA - UNIT 2 B 3/4 2-5 Amendment No. J§,88. 64




POWER DISTRIBUTION LIMITS

BASES

3/4.2.5 DNB PARAMETERS

The 1limits on the DNB related parameters assure that each of the
parameters are maintained within the normal steady state envelope of operation
assumed in the transient and accident analyses., The limits are consistent
with the initial FSAR assumptions and have been analytically demonstrated
adequate to maintain a winimum DNBR of 1.30 throughout each analyzed

transient.

The 12 hour periodic surveillance of these parameters thru instrument
readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation. The 18
month periodic measurement of the RCS total flow rate is adequate to detect
flow degradation and ensure correlation of the flow indication channels with
measured flow such that the indicated percent flow will provide sufficien*
verification of flow rate on a 12 hour basis.

NORTH ANNA - UNIT 2 B 3/4 2-6 Amendment No.A/Y . 64



INSTRUMENTATION

BASES

3/4.3.3.7 FIRE DETECTION INSTRUMENTATION

OPERABILITY of the fire detection instrumentation ensures that adequate
warning capability is available for the prompt detection of fires. This
capability is required in order to detect and locate fires in their early
stages. Prompt detection of fires will reduce the potential for damage to
safety related equipment and is an integral element in the overall facility
fire protection program. .

In the event that a portion of the fire detection instrumentation is
inoperable, the establishment of frequent fire patrols in the affected areas
is required to provide detection capability until the inoperable instrumentation
is restored to OPERABILITY.
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ADMINISTRATIVE CONTROLS (Continued)

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT*

6.9.1.9 Routine Radioactive Effluent Release Reports covering the operation
of the unit during the previous 6 months of operation shall be submitted

| within 60 days after January 1 and July 1 of each year. The period of the
first report shall begin with the date of initial criticality

The Radioactive Effluent Release Reports shall include a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste
released from the unit as outlined in Regulatory Guide 1.21, "Measuring,
Evaluating, and Reporting Radioactivity in Sclid Wastes and Releases of Radio-
active Materials in Liquid and Gaseous Effluents from Light-Water-Cooled
Nuclear Power Plarts,” Revision 1, June 1974, with data summarized on a
quarterly basis following the format of Appendix B thereof.

The Radioactive Effluent Release Report shall be submitted within 60 days
after January 1 of each year. This report shall include an assessment of the
radiation doses to the maximum exposed MEMBERS OF THE PUBLIC due to the radio-
active liquid and gaseous effluents released from the unit or station during
the previous calendar year. Annual Meteorological data collected over the
previous year shall be in the form of joint frequency distributions of wind
speed, wind direztion, and atmospheric stability. This meteorological data
shall be retained in a file on site and shall be made available to the NRC
upon request. A1l assumptions used in making these assessments (i.e., spe-
cific activity, exposure time and location) shall be included in the OFFSITE
DOSE CALCULATION MANUAL (ODCM). Concurrent meteorological conditions or
historical annual average atmospheric dispersion conditions shall be used for
determining the gaseous pathway doses. The assessment of radiatior d”se(
shall be performed in accordance with the OFFSITE DOSE CALCULATION MANUA

(ODCM)

If the dose to the max1mu" exposed MEMBER OF THE PUBLIC due to the radiocactive
|| 1iquid and gaseous effluents from the station during the previous calendar

| year exceeds twice the limits of Specifications 3.11.1.2a, 3.11.1.2.b,
3.11.2.2.a, 2.11.2.2.b, 3.11.2.3.a, or 3.11.2.3.b, the dose assessment shall
include the contribution from direct radiation. The dose to the maximum
exposed MEMBER OF THE PUBLIC shall show conformance with 40 CFR Part 190,
Environmental Radiation Protection Standards for Nuclear Power Operations.

tive Effluent Release Reports shall include a 1ist of unplanned
required to be reported in Section 50.73 to 10 CFR Part 50 from
UNRESTRICTED AREAS of radiocactive materials in gaseous and liquid
during the reporting period.

CoIRIVIEV

The Radioactive Effluent Release Reports shall include any changes made during
-
\r

|| the reporting period to the PROCESS CONTROL PROGRAM (PCP) and to the OFFSITE

|| DOSE CALCULATION MANUAL (ODCM), as well as a listing of new locations for dose
| calculations and/or environmental mon itoring identified by the land use census
| pursuant to Specification 3.12.2.

| *A single submittal may be made for a multiple unit station. The submittal
should combine those sections that are common to all units at the station;
however, for units with separate radwaste systems, the submittal shall
specify the releases of radiocactive material from each unit.
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