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3/4.2_POMER DISTRIBUTION LIMITS
2 F FFE! AF

MIT TION F T

{.3 The indicated AXJAL FLUX 9‘"“‘“’ (Mm sun be maintained within
he allowed ooerational space defined by

APPLICABILITY: MODE 1 ABOVE S50% RATED THERMAL POWER |
ACTION:
&, With thg ngicctod 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
nercent of RATED THERMAL POWER within the next 4 hours,

b, THERMAL POWER shall not be increased above 50% of RATED THERMAL
:outl unless the indicated AFD 1s within the Figure 3. 2.1
imits,

NORTH ANNA - UNIT ) 3/4 2-) Amendment No. ), B, 22, 37, 63, 108
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Figure 3.2-1 is provided in the Core Surveillance Report
as oer Technical Specification 6,9,1,7

Figure 3.2.1 . Axia) Flux Difference Limits as a Function of Rated Thermal
Power
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POWER DISTRIBUI N LIMITS

SURVEILLANCE REQUIF ENTS

The provisions of Specification 4.0.4 are not applicable

FA(Z) shall be evaluated to determine if F.(Z) is within its
J

Using the movable incore detectuvirs to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL POWER.

[ncreasing the measured F,(Z) component of the power distribution
map by 3% to account for Manufacturing tolerances and further
increasing the value by 5% to account for measurement uncertainties,

atisfying the following relationship

\

where F. (2) is the measured F,.(2z) increased by the allowances for
manufac¥uring tolerances and méasurement uncertainties, 2.15 is

the F, limit, K(z) is given in Figure 3.2-2, P is the relative

THERMAL POWER, and N is the cycle dependent function that

0
~ - - ~ a N 3 ” X " " -~ g . + - r
accounts for power d ution transients encountered during

norma peratio 118 unction 1§ given 1n Core irveillance
eport as per pCi1Ti1cat Y

Jremen’

num

ased since the previous dete'mination
lTowing actions shall be taven

escalation, the power level may be increased until a power level
peration has been achieved and a power distribution map obtained

)

Nv-
A .




POWER DiSTRIBUTION LIMITS
SURVEI _ANCE REQUIREMENTS (Continued)

1. :Q"(z) shall be incr ased by 2¥ over that specified in

2.2.2.c, or

- B F "(z) shall be measured at least once per 7 effective full
pOwer days until 2 successive maps indicate that

maximum FQ"(z)
over 2 K(z) is not increasing.
f. With the relationships snecified in 4.2.2.2.c above not being

satisfied:

1. Calculate the percent F,(z) exceeds it< limit by subtracting
one from the moasuromch/11mit ratio and muitiplying by 100:

maximum FQ"(z) -1 x 100 for P > 0.5
max i mum // FQ"(z) \\°1 x 100 for P < 0.5
over 2 2 Is .

K\ TEXNG) © (K(z:)

2. Either of the following actions shall Le taken:

a. Power operation may continu. =rovided the AFD 'imits of
Figure 3.2-1 are reduced 1% Arv for cach percent FQ(z)
exceeded 1ts limits, or

9. Comply with the requiremenis cf Specitication 3.2.2 for
FQ(z) exceed:ng its 1imit 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:

ks Lower core ~egion O to 15 percent inclusive.

2. Upper core region 85 to 100 percent inclusive.
4.2.2.3 When Fq(z) is measured for reasors other then meeting the requirements
of Specification¥4.2.2.2, an overall measured F.(z) shall be obtained from a

power distribution map and increased by 3% to afcoun: for manufacturing
tolerances and further increased by 5% to account for measurement uncertainty,

NORTH ANNA = UNIT 1 3/4 2-7 Amendment No. 18,22,37,83,105
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PARAMETER
Reactor Coolant System T“
Pressurizer Pressure

Reactor Coolant System
Total Flow Rate

9

TABLE 3.2-1

DNE PAPAMETLRS
LIMITS

2 Loops in Operation**
3 Loops in & Loop Stop
Operation Vaives Open
< snYF
> 2205 psig*
289,20C gpm

2 Loops in Operation**
& I<olated Loop
Stop Valves Closad

* Limit not applicable during <i*her a THERMAL POWER ramp increase in excess of 5% RATED THERMAL
POWER per minute or a THERMAL POMER step increase in excess of 103 RATED THERMAL POWER.

**Values dependent on NRC approval of ECCS evaluation for these conditions.
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SPECIAL TEST EXCEPTIONS
GROIP HEIGHT, INSERTICN AND POWER DISTRIBUTIOM 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
du~ina the performance of PHYSICS TESTS provided:

a. The THERMAL POWER is maintained < 85% of RATED THERMAL POWER,
and

b. The limits of Specificati-ns 3.2.2 and 3.2.3 are maintained
and determined at the frejuencies specified in Specification
4.10.2.2 below.

APPLICABILITY: MODE 1.

ALCTION:

With any of the limits of Specifications 3,2.2 or 3.2.3 being exceeded
while the reguirements 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 REQUINEMENTS

4,10.2.1 The THERMAL POWER shall be determined to be < 85% of RATED
THERMAL POWER at least once per hour during PHMYSICS TESTS,

4 10.2.2 The Surveiilance Requirements of Specifications 4,2.2 and 4,2.3
shall be perforned at the following frequencies during PHYSICS TESTS.
a, Specification 4,2,2 - At least once per 12 hours,

b. Specification 4.2.3 - At least once per 12 hours.

NORTH ANNA - UNIT 3/4 10-2 Amendment No. Y@, 105



3/4,2 POWER DISTRIBUTION LIMITS
BASES

The specifications of this section provide assurarce of fuel integrity
during Condition I (Normal Operation) and il (Incidents of Moderate Frequency)
events by: (a) maintaining the minimum DNBR in the core from going beyond
the design 1imit ONBR during normal uperation 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 assumed for the LOCA aralyses are met
and the ECCS acceptance criteria 1imit of 2200°F is not exceeded.

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

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum loca)
heat flux on the surface of a fuel rod at core elevation Z
divided by the average fuel rod heat flux, allowing for
manufacturing tolerances on fuel pellets and rods,

Nuclear inthaipy Rise Hot Channe! 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 1imits on AXIAL FLUX DIFFERENCE assure that the FQ(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,

NORTH AMMA « umiT ) B 3/4 2+ Amendment No, 2,8,78,29,48,84, 108
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.2 and 3/4.2.3 HEAT FLUX AND "UCLEAR ENTHALPY HOT CHANNEL FACTORS-
N
FQ(Z) and FaH

The 1imits on heat flux and nuclear enthalpy hot channel factors
ensure that 1) the design 1imits on peak local power density and minimum
DNBR are not exceeded and 2) in the event 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 but 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.

¢, The control rod insertion 1imits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, 1s maintained within the limits,

The relaxation in F"H as a function of THERMAL POWER allows chanﬂcs
in the radial power shapﬁ for all permissible rod insertion limits, F,
will be maintained within its 1imits provided conditions a thru J abofid,
are maintained,

When an F. measurement is taken, both experimental errcr and man-
ufacturin to\granco must be allowed for., 5% is the appropriate allowance
for a full core map taken with the incore detector flux mapping system

and 3% is the appropriate allowance for manufacturing tolerance.

The Specified limit for FN cont*ins a 4% error allowance, Normal
operation will result in a meatlred y «1.49, The 4% allowance fs
based on the following considerations?

NORTA ANNA -« UNIT 1 B 3/4 2-4 Amendment No. 16,84



POWER DISTRIBUTION LIMITS
BASES

a. ab.orma)l porturbationsnin the radial power shipe, such as from rod
misalignment, effect FAH more directly than FQ.

b. although rod movement has a direct influence upon limiting F, to
w‘thin fts limit, such control is not readily available to 19.it

FAH , and

¢ errors in prediction for control power shape detected during sta tup
physics tests can be compensated for in FQ by restricting axial flux

N
AH is less readily available.

distributions. This compensation for F
Fuel rod bowing reduces the value of the ONB ratio. Credit is available
to offset this reduction in the margin available between the safety analysis
design ONBR values (1.57 and 1.59 for thimble and typical cells, respectively)
and the 1imiting design ONBR values (1.39 for thimble cells and 1.42 for typical
cells). The applicable value of rod bow penalties can be obtained from the FSAR,

The hot channel factor F "(I) is measured periodically and increased by a
cycle and height dependent pognr factor, N(Z), to provide assurance that the
limit on the hot channel facor, F.(Z), is met. N(Z) accounts for the non-
equilibrium effects of norma)l oporgtion transfents 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 desigr values used in the power capability analysis. Radial
power distribution measurements are made during startup testing and periodically
during power operation.

The limit of 1.02 at which corrective action is required provides ONB and
linear jeat generation rate protection with x-y plane power tilts,

The two hour time allowance for nperatior with a tilt condition greater
than 1.02 but less than 1.09 is provideu to allow identification and correction
of a dropped or misaligned roa. 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
fs inoperable, the moveable incore detectors are used to confirm that the normal-
fzed 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 set of 8 detector locations. These locations are C-8, E-5, E~11, H-3,
H=13, L=5, L=11 and N-8.

NURTH ANNA = UNIT 1 8 3/4 2+5 Amendment No. 28,89 84, 105




ts on the DNB related paramet assure that each of the
parameters are maintained within the norm: steady state envelope of
neration assumed in the transient and accident analyses, The
nsistent with the initial FSAR assumptions and have been analytically

AuRC

MO 1! , jequate to maintain a minimum DNBR greater than the design

limits are

each analyzed transient Measurement uncertainties must

juring the periodic surveillance,

hour periodic surveillance of these parameters thru instrument
c ‘6ov‘ ient to ensuyre t '\t the :1"‘!-"e‘€"\(t are rest 'AE: within

following load ¢’ 5 and other expected transient operation,
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low degradation and ensure ¢ n of the flow indication
th measured flow such t! dicated percent flow will provide
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INSTRUMENTATION

BASES

3/4.3.3.6 POST-ACCIUENT INSTRUMENTATION

The OPERABILITY of the post-accident instrumentation ensures that
sufficient information 1s available on selected piant parameters to
monitor and assess these variables following an accident.

3/4,3.3.7 FIRE DETECTION INSTRUMENTATION

OPERABILITY of the five detection instrumentation ensures that
adequate warning capability 1s available for the prompt Jdetectiun of
fires. This capability 1s required in order to detect and locate fires
in their msarly stages. Prompt detection of fires will reduce the poten-
tial for damage to safety related equipment and is ar integral elument
in the overall facility fire procection 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 decection capability unt’'' the inoperable
instrumentation is restorad to OPERABILITY,

3/4.3.3.9 LOOSE PARTS MONITORING SYSTEM

OPERABILITY of the Loose Parts Monitoring System provides assurance
that loose parts within the RCS w11l be detected, This capebility is
designed to ensure that loose parts will not collect and create undesirable

flow blockages.
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The radioactive liquid effluent instrumentation is provided to monitor
and control, as applicable, the releases of radicactive materials in liquid
affluents during actual or potonvial releases of liquid effluents. The alarm/
trip setpoints for these instrument: shall be calculated and adjusted in
accordance with the procedures in the ODCM to ensure that the alarm/tyip will
occur prior to exceeding the limits of 10 CFR Part 20, Tle OPERABILITY and
use of this instrumentation is consistent with the requirements of General
Design Criteria 60, 63 and 64 of Appandix A to 10 CFR Part 50. The purpose of
tank level indicating devices is to assure the detection and control of leaks
+hat {f not controlied could potentially result in the transport of radicactive
materials to UNRESTRICTED AREAS.

3/64.3.3.10 RADIOACIIVE CASEOUS EFFLUENT MONITORING INSTRUMENTATION

The radicactive gaseous effluent instrumentation is provided to monitor
and control, as applicable, the releases of radicactive materials in gaseous
effluents during actval or potential releases of gaseous affluents. The alarm/
trip setpoints for these instruments shall be calculated and adjusted in
accordasce with the procedures in the ODCM to ensure that che alarm/trip vill
occur prior to exceeding the limits of 10 CFR Part 20, This instrumentation
also includes provisions for monitoring (and controlliing) the concentrations
of potentially explosive gas mixtures in the vaste gas holdup system, The
OPERABILLILY and use of this instrumentation is consistent with the requirements
of General Design Criterisa 60, 63 and 64 of Appendix A to 10 CFR Part 350,
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1.7 The N(Z) function for normal operation and

3 r ¢ )

ifference limits (7.S. Fiqure 3.2.]1) shall

‘5
L

accordance with the aprlicable provisions of 10 C 0.4

jays prior to cycle initial criticality unless otherwise approved by
the Commission by le . In the event that this information would
be submitted at som her time during the core life, it shall be
submitted 60 days prior to the date the information would become
effective unless otherwise approved by the Commission by lecter,

i : 194 > 3
\ny information needed to support N(Z) and/or the Axial Flux
Difference 1imits will be by request from the NRC and need not be

included in this report.
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