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Mr. R. H. Leasburg 0I&E (3)

Vice President - Nuclear Operations SExxXaxga

Virginta Electric and Power Company R. A. Clark

Post Office Box 26666 L. Engle

Richmond, Virginia 23261 EéIEreutzer

Dear Mr, Leasburg: TERA S
ACRS (10) e

The Commission has issued the enclosed Amendment Nos. 37 and I 7 to Facility
Operating License Nos. NPF-4 and NPF-7 for the North Anna Power Station,
Unit Nos. 1 and 2 (NA 1%2). The amendments are effective as of the date of
issuance,

The amendments consist of changes to the Technical Specifications (TS) in
response to your applfication transmitted by Tetter dated December 15, 1981
(Serial No. 627A) and in our discussions with you regarding your application.

These changes to the NA 182 TS remove the specific values of the Fyy and the

axial power distribution surveillance limits (Py) from the TS. These changes
further specify that the specific values for Fyy and Py shall be provided in

a special Core Surveillance Report to the NRC 60 days prior to a reload cycle
startup for either NA-1 or NA-2,

Copies of the related Safety Evaluation and the Notice of Issuance are also
enclosed.

Sincerely,

Original signed by:

Leon B. Engle, Project Manager
Operating Reactors Branch #3
Division of Licensing

Enclosures:

1. Amendment No. 37 to NPF-4
. Amendment No.7 7 to NPF-7
. Safety Evaluation

. HNotice of Issuance

D N

cc: _See next page
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UNITED STATES

NUCLEAR REGULATORY COMMISSION DISTRIBUTION:
WASHINGTON, D.C. 20555 Docket File
ORB#3 Rdg
PMKreutzer -

. Docket No. 50-338/33¢

Docketing and Service Section
Office of the Secretary of the Commission

SUBJECT: VIRGIMIA FLECTRIC AHD POWER COMPANY, MNorth Anna Power Station,
Unit Mos. 1 and 2

Two signed originals of the Federal Register Notice identified below are enclosed for your transmittal
to the Office of the Federal Register for publication. Additional conformed copies (12 ) of the Notice
are enclosed for your use.

O Notice of Receipt of Application for Construction Permit(s) and Operating License(s).

O Notice of Receipt of Partial Application for Construction Permit(s) and Facility License(s): Time for
Submission of Views on Antitrust Matters.

[J Notice of Availability of Applicant’'s Environmental Report.

[ Notice of Proposed Issuance of Amendment to Facility Operating License.

[J Notice of Receipt of Application for Facility License(s); Notice of Availability of Applicant's
Environmental Report; and Notice of Consideration of Issuance of Facility License(s) and Notice
of Opportunity for Hearing.

(O Notice of Availability of NRC Draft/Final Environmental Statement.

[J Notice of Limited Work Authorization.

3 Notice of Availability of Safety Evaluation Report.

[ Notice of Issuance of Construction Permit(s).

[J Notice of Issuance of Facility Operating License(s) or Amendment(s).

X Other: _Amendment Nos, 37 and 17
Referenced documents have been provided PDR.

Division of Licensing
Office of Nuclear Reactor Regulation
Enclosure:

As Stated

OFFICE—{.

SURNAME —»

PMcreutzer/p

DATE—

2/ % /82

NRC FORM 102 7 —79
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Mr. R. H. Leasburg I
Vice President - Nuclear Operations
Virginia Electric and Power Company
Post Office Box 26666

Richmond, Virginia 23261

Dear Mr. Leasburg:

The Commission has issued the'eﬁcloged Amendment Nos. 37and 17 to Facility
Operating License Nos. NPF-4 and NPF-7 for the North Anna Power Station,

_ Unit Nos. 1 and 2 (NA 1&2). The amendments are effective as of the date of

issuance, 3

‘The amendments consist of changes to the Technical Specifications (TS) in

response to your application transmitted by letter dated December 15, 1981
(Serial No..627A) and in our discussions with you regarding your application. -

These changes to.the NA 1&2 TS remove. the specific values of the Fyy and_the
axial power distribution surveillance limits (Pp) from the TS. TheSe charges
further specify that the specific values for Fxy and Py shall be provided-in
a special Core Surveillance Report to the NRC 65 days prior to a reload cycle
startup for either NA-T or NA-2. :

Copies of the related Safety Evaluation and the Notice of Issuance are also
enclosed. : - _

Sincerely,
‘ ) | ZEB;’—
" Leon B. Eng Project Manager

. Operating Rexe'tors Branch #3
Division of Licensing

Enclosures: : :
1. Amendment No. 37 to NPF-4 :
2, Amendment No. 17 to NPF-7
3. Safety Evaluation

4. Notice of Issuance .

cc: See next page
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P. 0. Box 402
Mineral, Virginia 23117

Mr. Anthony Gambardella
0ffice of the Attorney General , = ¢
11 South 12th Street - Room 308 ’
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501 Leroy
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North Anna Environmental Coalition
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Drexel University
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Philadelphia, Pennsylvania 19104
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Appeal Board Panel
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Regional Administrator

Nuclear Regulatory Commission, Region II
0ffice .of Inspection and Enforcement

101 Marietta Street, Suite 3100
Atlanta, Georgia 30303
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: UNITED STATES ~
NUCLEAR REGULATORY COMMISSION
WASHINGTON D. C. 20555

~

VIRGINIA ELECTRIC AND POWER COMPANY

DOCKET NO. 50-338

NORTH ANNA POWER STATION, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 37
License No. NPF-4

%
»

1. The Nuclear Regulatory Cdmmiésion (the Commission) has found that:

A. The application for amendment by Virginia Electric and Power

' Company (the licensee] dated December 15, 1981 complies with
the standards and requirements of the Atomic Energy Act of
1954, as amended (the Act) and the Commission's rules and
regulations set forth in 10 CFR Chapter I;

B. The fac111ty will operate .in conform1ty w1th the app11cat1on,'>
the provisions of the Acty and the rules and regulations of
the Commission; .

TR

.

C. Thére is reasonable assurance (i) that the activities authorized
by this amendment can bBe conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimicaW'to the common
defense and security or to the health and safety of the public;
and .
. \ ‘(A
E. The issuance of this amendment is in accordance with 10 CFR Part
-~ 51 of the Commission's regu1at1ons and all applicable requirements
have been satisfied.

2. Accordingly, the license i amended by changes to the Technical
~ Specifications as indicated in‘the attachment to this license amend-
ment and paragraph 2.D.(2) of Facility Operating License No. NPF-4
is hereby amended to read as follows:



(2) Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 37 , are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the 'Technical Specifications.

3. This license amendment is effective as of the date of its issuance.
. FOR THE NUCLEAR REGULATORY COMMISSION
- ' o Robert A. Clark, Chief ~ZC\§‘§“\\~
' Operating Reactors Branch #3 .
Division of Licensing
. Attachment:
Changes to the Technical
Specifications

)

Date of Issuance: Febrﬁéry 5, 1985- - '”-dt'__
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ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 37 TO FACILITY OPERATING LICENSE NO. NPF-4

DOCKET NO. 50-338

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages as indicated. The revised pages are identified
by Amendment number and contain. vertical lines indicating the area of
change. The corresponding overleaf pages are also provided to maintain
document completeness.

Pages
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3/4.2 POWER DISTRIBUTION LIMITS

AXTAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained
within a *5% target band (flux difference units) about the target flux
difference.

APPLICABILITY: MODE 1 ABOVE 507 RATED THERMAL POWER*

ACTION: T : )
a. With the indicated AXIAL FLUX DIFFERENCE outside of the #57%
_ target band about the target flux difference and with THERMAL

--  POWER: : L
1. Above Pf% of RATED THERMAL POWER, within 15 minutes, where
Pf=(0.9me); the value for Pm is established in the Core

Surveillance Report per Technical Specification 6.9.1.10.

a) Either restore the indicated AFD to withln the _ -

target band limits, or . : e
- . ' s
" b). Reduce THERMAL POWER to less than Pfé of RATED : CEme l
- THERMAL POWER. : —

2. . Between 507 and 3fZ of RATED THERMAL POWER: o . [
a) POWER OPERATION may continue provided: -

1) The indicated AFD has not been outside of the
+57% target band for more than 1 hour penalty
deviation cumulative during the previous 24
hours, and

2) The indicated ‘AFD is within the limits shown on
Figure 3.2-1, .Otherwise, reduce THERMAL POWER
to less than 50% of RATED THERMAL POWER within 30
minutes and reduce the Power Range Neutron Flux-
. - i High Trip Setpqints to less than or equal to 55% |
. . of RATED THERMAL POWER within the next &4 hours.

b) Surveillance testing of the Power Range Neutron Flux
Channels may berperformed pursuant to Specification °
4.3.1.1.1 provided the indicated AFD is maintained ‘
within the limits of Figure 3.2-1. A fotal of 16 hours
of operation may be accumulated with the AFD outside
of the target band during this testing w1thout penalty
deviation.

*See Special Test Exception 3.10.2.

NORTH ANNA - UNIT 1 - 3/4 2-1 Amendment No. 3; g, 22,37
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued) -

b. THERMAL POWER shall not be increased above P_.% of RATED THERMAL
POWER unless the indicated AFD is within the *5% target band and
ACTION 2.a.1, above has been satisfied.

c. THERMAL POWER shall not be increased above 50% of RATED THERMAI
POWER unless the indicated AFD has not been outside of the *5%

target band for more than 1 hour penalty deviation cumulative during
the previous 24 hours.

SURVEILLANCE REQUIREMENTS -~

- - <

L

4.2.1.1 The indicated AXIAL.FLUX DIFFERENCE shall be determined to be within
its limits during POWER OPERATION above 15% 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‘OPEﬁ?Biﬁ,
Tand FP T - o T

rd
t

¢

B

2. . At least once pe% hour for the first 24 hours after restorfﬁg
the AFD Monitor Alarm to OPERABLE status.

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

\-‘(
4.2.1.2 The indicated AFD shall be considered outside of its *5% target band
when at least 2 OPERABLE excore channels are indicating the AFD to be outside

the target band. Penalty deviaﬁion’outside of the #5% target band shall be
accumulated on a time basis of:

-, -

d. One minute penalty'devfatidn for each one minute of POWER OPERATION
outside of the target band at THERMAL POWER levels equal to or above
50% of RATED THERMAL POWER, and '

-b. One-half minute penalty deviation for each one “minute of POWER
OPERATION outside of the target band at THERMAL POWER levels between
15% and 50% of RATED THERMAL POWER. :

NORTH ANNA - UNIT 1 = . 3/4 2-2 Amendment No. 2%
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.1.3 The target flux difference of each OPERABLE excore channel
shall be determined by measurement at least once per 92 Effective Full
Power Days. The provisions of Specification 4.0.4 are not applicable.

4.2.1.4 The target flux d1fference shall be updated at least once per
31 Effective Full Power Days by either determining the target flux
difference pursuant to 4.2.1.3 above or by linear interpolation between
the most recently measured value and 0 percent at the end of the cycle
1ife.- The provisions of Specificgtion 4,0.4 are not applicable.

T Cea———
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NORTH ANNA' = UNIT 1 3/4 2-3 Amendment No. 16
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POWER DISTRIBUTION LIMITS

SURVEILLANCE ﬁEQUIREMENTS (Continued)"

(b) At least once per 31 EFPD, whichever occurs first.

RTP

2. "When the Fxg,ig-less than or equal to the ny limit for the

appropriaie_measured core plane, additional power distribution

maps shall be taken and F C compared to FRTP and F L at least
: . Xy , Xy Xy ‘

once per 31 EFPD.

e. The F#y limits for Rated Thermal Power (nyRIP) shall beé provided

for all core planee containing Bank "D" control rods and all
unrodded core planes, in a Core Surveillance Report per Technical
Specification 6.9.1.10.

£. The F xy limits of e, above, are not appllcable in the follow1ng

.y

core plane regions &s measured in percent of core helght from”“ -
the bottom of the fuel: - =

.- -
r . . CaRT

1. Lower core region Irom 0 to 15%, inclusive. ~

2. Upper core regioh«from 85 to 100%, inclusive,

3. Grid plane regions at 17.8 *27, 32.1 *27, 46.42%2%,
60.6%27% and 74.9%2%, inclusive (17 x.17 fuel elements).

4. Core plane regions within *2% of core height (%2.88 inches)
about the bank demand position of the bank "D" control rods.

. N (.
g. With F C exceeding F‘L the effects of F on F_(2Z) shall be
Xy Xy . Xy Q

evaluated to determine if.F,(Z) is within its limit.

Q

4,2.2.3 When F (Z) is measured for other than F Xy determination, an overall
measured FQ(Z) shall be obtained from a power distribution map and increased
by 3% to account 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,a#
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NORTH ANNA - UNIT 1 - 3/4 2-8 Amendment No. 3, B, 16
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PARAMETER -

Reactor Coolant System Tavg

Pressurizer Pressure

Reactor Coolant System
Total Flow-+Rate =~

ki
e

(R

TABLE 3.2-1
DNB PARAMETERS

i

| v

278 7400 aph , -

© LIMITS
. . 2 Loops In Operation** 2 Loops In Operation**
3 Loops In & Loop Stop & Isolated Loop
Operation Valves Open Stop Valves Closed
< 585°F
> 2205 psig* '

*Limit not app11cable during e1ther a THERMAL POWER ramp increase in excess of 5% RATED THERMAL POWER
per minute or a THERMAL POWER step increase in excess .of 10% RATED THERMAL POWER.

**Values dependent on NRC approval of ECCS eva]uation‘for these conditions

IR,
p&j@ywﬁﬂ
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POWER DISTRIBUTION LIMITS

AXIAL POWER DISTRIBUTION° :

LIMITING CONDITION FOR QPERATION

-

3.2.6 The axjal power distribution shall be limited by the following
relationship:

2.10 1] -
[Fy(0)]g = L2100 LK)
(Rj)(PL)(].O3)(1 + oj)(1.07)

Where:

a. Fj(Zj is the normalized axial power distribution from thimble
j at core elevation Z.

b. PL is the fractibn of RATED THERMAL POWER.

c. K(Z) is the function obtained from F1gure 3.2-2 for = T
a g1ven core he1ght 1oc¢t1on - ' -

d. ﬁs for thimble J, 15 determ1ned from at least n=6 in- core’- _

flux maps covering the full configuration of perm1ss1b1e _
rod patterns above p % of RATED THERMAL POWER in accordance -

with:
: n
- R.=1 1 .
R B R
Khere: _ FMeas . 2‘
R.. = Qi |

-

i T Iy

and [Fij (2)]yay s the maximum value of the normalized

axial distribution at elevation Z from thimble j in map
‘-1 which had a measured peaking factor without uncertainties

or densification allowance of Fgeas.

NORTH ANNA - UNIT 1 3/4 2-16 Amendnent No. 3, 8,75 aa
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION.FOR OPERATION (Continued)

e. cj'is the standard:deviation associated with thimble j, expressed
as a fraction-or percentage of Rj’ and is derived from n flux maps

fromvthe relationship below, or 0.02, (2%) whichever is greater.

ne-13

o T L h 24172
o5 = [agi51(Ry - Byy)™d

'
H
o

P

j T

f. The factor 1.07 is comprised of 1.02 and 1,05 to account for the ‘ !
axial power distribution instrumentation accuracy and the measure-
ment uncertainty associated with F. using the movable detector
system, respectively. Q )

) k

_- SN ———— .

g. The factor 1.03 is the englneering uncertalnty factor

APPLICABILITY; MODE 1 ABOVE P_% OF RATED THERMAL PONER#, where the vatue |

i

for P is established in the Core Surveillance Report per
'Techn1ca1 Specification 6.9.1.10.

=
(qp)
-
—
o
=

~a. With a Fj(Z) factor exceeding [Fj(Z)]S by < 4 percent, reduce
THERMAL POWER one percent for every percent by which the Fj(Z)

factor exceeds its 11m1t within 15 minutes and within the next -
two hours either reduce the F (Z) factor to within its Timit I

or reduce THERMAL PONER to P % or less of RATED THERMAL
POWER. . 5

b. With a F (z) factor exceed1ng [F. (Z)]S by > 4 percent, reduce

- - THERMAL POWER to P % or less of RATED THERMAL POWER within 15 i
- minutes.

*

# The APDMS may be out of service when surveillance for determ1n1ng
power distribution maps 1s being performed.

NORTH ANNA - UNIT 1 ~ 3/4 .2-17 Amendment No. 3, §, 22, 3w
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POWER DISTRIBUTION LIMITS

-

SURVEILLANCE REQUIREMENTS

4.2.6.1 F.(Z) shall be determined to be within its limit by:

a. Either using the APDMS to monitor the thimbles required per
Specification 3.3. 3 8 at the following frequenc1es

1. At Jeast once per 8 hours and

2. Immed1ate1y'and at 1ntervals of 10, 30, 60, 90, 120, 240
L ‘and 480 minlutes foIloW1ng

'a) Increasing the THERMAL POWER above P % of RATED
THERMAL POWER, or

b) Movement of control bank "D" more than an accumulated
. total of 5 steps in any one direction.

b. Or using the movahle incore detectors—at.ihe f0110w1ng fre-Z"
quencies when the APDMS® 1s inoperable:, =

1. At least oncq per. 8 hours, and

2. At intervals of 30, 60, 90, 120, 240 and 480 minutes
fo]]owing:

a) Increasing the THERMAL POWER above p % of RATED
THERMAL POWER, or

b) Movement of control bank "D" more than an accumulated
- total of 5 steps in any one direction.
4.2.6.2 When the movable incore detectors are used to monitor Fj(Z),
at least 2 thimbles shall be monitored and an Fj(Z) accuracy equivalent
to that obtained from the APDMS shall be maintained.

— . - . ]

NORTH ANNA - UNIT 1 3/4 2218 Amendment No. 2, ¥, 27,
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3/4.2 POWER DISTRIBUTION LIMITS

-

BASES

The specifications of this section provide assurance of fuel
integrity during Condition I (Normal Operation) and II (Incidents of
Moderate Frequency) events by: (a) maintaining the minimum DNBR in the
core > 1.30 during normal operation and in short term transients, and
(b) 1imiting the fission gas.release, fuel pellet temperature & cladding
mechanical properties to within assumed design criteria. In addition,
1imiting the peak linear power density during Condition I events provides
assurance that the initial.conditions assumed for the LOCA analyses are
met and the ECCS acceptance Critéria'limit of 2200°F is not exceeded.

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

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation Z-
divided by the average fuel rod heat_flux, allowing for mang—-."
ufacturing tolerances on fuel pellets and rods. -
EH Nuclear Enthalpy Rise Hot Channel Factor, is defined asAthé'gi'
: ratio of the integral of linear power along the rod with the™
highest integrated. power to the average rod power. RS
y (z)  Radial Peaking Factor, is defined as the ratio of peak_power.
_\y density to average power density in the horizontal plane at

- core elevation Z.

3/4.2.1  AXIAL FLUX DIFFERENCE (AFD)

The 1imits on-AXIAL FLUX'DIFFERENCE assure that the F,(Z) upper
bound envelope of 2.10 times the normalized axial peaking gactor is not 1
exceeded during either normal operation or in the event of xenon redis-
tribution following power charges: :

_ Target flux difference isi'determined at equilibrium xenon conditions. I
The full length rods may be positioned within the core in accordance
with their respective insertioh limits and should be inserted near their
normal position for steady state operation at high power levels. The
value of the target flux difference obtained under these conditions
divided by the fraction of RATED THERMAL POWER is the “target flux
difference at RATED THERMAL POWER for the associated core burnup condi-
tions. Target flux differences for other THERMAL POWER Tevels are
| obtained by multiplying the RATED THERMAL POWER value by the appropriate
fractional THERMAL POWER level. The periodic updating of the target
flux difference value is necessary to reflect core burnup considerations.

NORTH ANNA - UNIT 1 B 3/4 2-1 Amendment No. 3, B, 16
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POWER DISTRIBUTION LIMITS

BASES

Although it is intended that the plant will be operated with the
AXIAL FLUX DIFFERENCE withir the + 5% target band about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod -
motion w111 cause the AFD to deviate outside of the target band at
reduced THERMAL POWER levels, This deviation will not affect the xenon
redistribution sufficiently to change the envelope of peaking factors
which may be reached on a subsequent return to RATED THERMAL POWER (with
the AFD within the target band) provided the time duration of the devi-
ation is limited. Accordingly, a 1 hour penalty deviation Timit cumu-
lative during the previous 24 hours is provided for operation outside of
the target band but within the 1imits of Figure 3.2-1 while at THERMAL
POWER levels between 50% and P % of RATED THERMAL POWER. For THERMAL
POWER levels between 15% and 56% of rated THERMAL POWER, deviations of :
the AFD outside of the target band are less significant. The penalty of

.2 hours actua] time reflects this.reduced significance.

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  I=
excore 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 target band and the THERMAL POWER is greater than p_% of RATED ..
THERMAL POWER. .During operation at THERMAL POWER 1eve1§ between 50% and

;% and 15% and 50% RATED THERMAL POWER, the computer outputs an alarm
message when the penalty deviation accumulates beyond the 1imits of
1 hour and 2 hours, respectively. A :

Figure B 3/4 2-1 shows a typica] monthly target band.

C
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POWER DISTRIBUTION LIMITS

BASES

a. abnormal perturbét%ons in ﬁhe radial power shape, such as fro
rod misa]ignmént, effect FAH more directly than FQ, ;

b. a]thgugh rod movement has a direct influence upon Timiting F
to w1thﬁn its Timit, such control is not readily available tg
Timit FAH’ and =

c. errors in prediction for control power shape detected during

- _startup physics tests can be compensated for in F, by reﬁtri-
cting axial flux distributions. This compensatiog for FAH is
less readily available.

3/4.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratio l1imit assures_that the radial power ..~
distribution satisfies the design values used 7in the-power capability =& -
analysis. Radial power distribution measurements-are made during starts
up testing and periodically during power operation. ST

The 1imit of 1.02 at which corrective action i3 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 1.09-1s 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 rein-
stated 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 confirm
that the normalized 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 Tocations. These locations

are C-8, E-5, E-11, H-3, H-13, L-5, L-11, and N-8.

-
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POWER DISTRIBUTION LIMITS

BASES '

3/4.2.5 DNB PARAMETERS

The _limits on the DNB. related parameters assure that each of the
parameters are maintained within the normal steady state envelope of operation
assumed in the transient amd accident analyses. The limits are consistent
with the initial FSAR assumptions and have been analytically demonstrated

adequate to maintain a minimum 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 -
|1imits 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 sufficient
‘|verification of flow rate on & 12 hour basis.’ '

P
=
- - - - R
- . ’ - -3 =
1 . : .

- .

3/4.2.6 AXIAL POWER DISTRIBUTION  ~ ' : =T

The limit on axial power distribution ensures that FQ will be contrglled

and monitored on a more exact basis through use of the APDMS when operating

above P %z of RATED THERMAL POWER. This addltlonal ~limitation on FQ is

necessary in order to provide assurance that peak clad temperatures will
remain below the ECCS acceptance criteria limit of 2200°F in the event of a
LOCA. The value for P is based on the cycle dependent potential violation of
the F xK(Z) limit, where K(Z). is the graph shown in Figure 3.2-2. The amount
of pogential violation is determined by subtracting 1 from the maximum ratio
of the predicted F,(Z) analysis (flyspeck) results for a particular fuel cycle
to the F xK(Z) limit. This amount of potential violation, in percent, is

subtracté% from 100% to determine the value for Pm' If P is equal to 100%,
no ‘axial power distribution surveillance is required. o will not exceed

1007%.- ‘ :

NORTH ANNA - UNIT 1 - B 3/4-2-6 Amendment No. 3, B, 22, 2%




ADMINISTRATIVE CONTROLS

-

b. Operation of the unit or affected systems when any parameter
or operation subject to a Timiting condition for operation is’
less conservative than the Teast conservative aspect of the
1imiting condition for operation established in the technical
specifications.

c. Abnormal degradation discovered in fue1'c1adding, reactor
“coolant pressure boundary, or primary containment.

d. Reactivity anomalies involving disagreement with the predicted
value of reactivity balance under steady-state conditions

- _during power operatien greater than or equal to 1% Ak/k; a
calculated reactivity balance indicating a shutdown margin less
conservative than specified in the technical specifications;
short-term reactivity increases that correspond to a reactor
period of less than 5 seconds or, if subcritical, an unplanned
reactivity insertion of more than 0.5% Ak/k; or occurrence of
any unplanned criticality. ' , -

e. Failure or manunctﬁon of?dhéfo? moré‘f%hponents which prevéﬁﬁg?i'
or could prevent, by.itself, the fulfillment of the functionalk-
‘requirements of system(s) used to cope with accidents analyzed:
in the SAR. Lo ' =T

f. Personnel error or procedural inadequacy which prevents or
- could prevent, by itself, the fulfillment of the functional
requirements of systems required to cope with accidents -

analyzed. in the SAR. :

g. Conditions arising from natural or man-made events that,
' as a direct result of the event, require plant shutdown,
operation of safety systems, or other protective measures
required by technical specifications.

h. Errors discovered in the transient or accident analyses or in
the methods used for such analyses as described, in the
.. safety analysis report or.in the bases for the technical
- “specifications that have ar could have permitted reactor opera-
tion in a manner less conservative than assumed in the analyses.

i.  Performance of structufes, systems, or components that requires
remedial action or corrective measures to preuent operation in
a manner less conservative than that assumed in the accident
‘analyses in the safety analysis report or technical specifica-
tions bases; or discovery during plant life of conditions

NORTH ANNA - UNIT 1~ 6-17"
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ADMINISTRATIVE CONTROLS

-

not specifically considered in the safety analysis report
or technical specifications that require remedial action or

corrective measures to prevent the existence or development
of an unsafe conditionm.

THIRTY-DAY WRITTEN REPORT

6.9.1.9 The types of events listed below shall be the subject of written
reports to the Director of théiRegional Office within 30 days of occurrence

of the event. The written report shall include, as a minimum, a completed
copy of the licensee event report form. Information provided on the licensee
event report form shall be‘éugplemented, as needed, by additiomal narrative

material to provide complete explanation of the circumstances surrounding the
event. - ' .

a. Reactor protection-.system or engineered safety feature instru-
ment settings which are found to be less conservative than
those established by the technical specifications but which
do not prevent the fulfillment of the functional requirements .
of affected systems, . . i T

b. Conditions leading to operation in a;degraded mode permitted -

by a limiting condition for operation, or plant shutdown S
required by a limiting condition for operation.

i

.p¢1nﬁ!

c. Observed inadequacies in the implementation of administrative
or procedural controls which threaten to cause reduction of
- degree of redupdancy provided in reactor protection systems
or engineered safety feature systems. X
d. Abnormal degradation of systems other than those specified
in item 6.9.1.8(c) above designed to contain radioactive
material resulting frqm*tpe fission process.

CORE SURVEILLANCE REPORT T } -

6.9.1.10 The F, limit for Rated Thermal Power (F}lgl’) in all core

- planes containing Bank:"D":control rods and in all unrodded
- core planes, the surveillance power level, P , for Technical
: Specifications 3.2.1 and 3,2.6, and the F nyspeck basis
as determinedAusing therdefinitions and mgthodology in
WCAP 8385 and Westinghouse letter to NRC dated April 6,
1978, Serial No. NS-CE-1749 shall be provided fo the
Regional Administrator, Region II, with a copy to:

Director, Office of Nuclear Reactor Regulation
Attention: Chief, Core Performance Branch

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

NORTH ANNA - UNIT 1 . 6-18 Amendment No. g




ADMINISTRATIVE CONTROLS (Continued)

at least 60 days prior to cycle initial criticality. In the
event that the limits would be submitted at some other time
during core life, they shall be submitted 60 days prior to the
date the limits would become effective unless otherwise approved
by the Commission.: ! '

- R P .
Any additional information needed to support the F T and

P submittal will be by request from the NRC and nédd not
be included in this report.

SPECTAL REPORTS

6.9.2 Special reports shall-be submitted to the Regional Administrator,
Region II, within the time period specified for each report. These
reports shall be submitted covering the activities identified below
pursuant to the requirement of the applicable reference specification:

a. Imservice Inspectioﬁ Progrém Reviews shall be reported within
90 days of completion. Specification 4.4.10.1.

NORTH ANNA - UNIT 1 ) 6-18a Amendment No. 37
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C UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

-~

VIRGINIA ELECTRIC AND POWER COMPANY

DOCKET NO. 50-339

NORTH ANNA POWER STATION, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment.No. 17
License No. NPF-7

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for.amendment by Virginia Electric and Power
Company (the licensee) dated December 15, 1981 complies with
the standards and requirements of the Atomic Energy Act of
1954, as amended (the Act) and the Commission's rules and regu-
lations set forth in 10 CFR Chapter I

i

-

B. The fac111ty will operate in conform1ty w1th the application, -
the provisions of the Act, ‘and the ru1es and regulations of -
the Commission; . -- e

—

C. There "is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the
common defense and secur1ty or to the health and safety of the
pub11c, and , ¢

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

2. .Accord1ng1y, the Ticense is: amended by changes to the Technical
Specifications as indicated:in the attachment to this license
amendment and paragraph 2.C.(2) of Facility Operating License
No. NPF-7 is hereby amended to read as follows:



(2) Technical Specifications

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 17 , are hereby
incorporated in the Ticense. The licensee shall operate

the facility in-accordance with the Technical Specifications.

3. This license amendment i; effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

R Bert A. C1ark Chief

Operating Reactors Branch #3
' Division of Licensing

Attachment:
Changes to the Technical
Specifications

by

Date of Issuance: Fébruary CS, 1982

! .L‘i | ;I"i‘ P:‘”

{
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ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 17 TO FACILITY OPERATING LICENSE NO. NPF-7
DOCKET NO. 50-339

Replace the following pagesof the Appendix "A" Technical Specifications
with the enclosed pagesas indicated. The revised pages are identified by
Amendment number and contains vertical 1ines indicating the area of
change. The corresponding overleaf pages are also provided to maintain
document completeness. .

Pages

3/4 2
3/4 2-2
3/4 2-4
3/4 2-7 ~
21
2-1
2-1
2-2
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3/4.2 POWER DISTRIBUTION LIMITS

AXTAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2. 1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained
within a *5% target band (flux difference units) about the target flux

difference.

APPLICABILITY:

MODE 1 ABOVE 507 RATED THERMAL POWER*

ACTION:

a. With the indicated=AXIAL FLUX DIFFERENCE outside of the *5%

target band about the target flux difference and with THERMAL

1,

POWER: <

Above Pf/ of RATED THERMAL POWER, within 15 minutes, where
-(0 9me), the value for Pm is established in the Core

Surveillance Report per Technical Specification 6.9.1.10,

a) Either restore the indicated AFD to within the_
target band limlts, or. -

- - - —h

J
!
J

‘ z?‘,;tg

<
!
H

b) Reduce THERMAL POWER to less than P / of RATED K
THERMAL POWER. ' .

TR

!

. Between 50% and Pf/ of RATED THERMAL POWER

a) POWER OPERATION may continue provided:

1) The indicated AFD has not been outside of the
5% target band for more than'l hour penalty
deviation cumulative during the previous 24
hours, and

2) ‘- The indic#ted 'AFD is within the limits shown on
Figure 3.2-1. Otherwise, reduce THERMAL POWER
to less than 507 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) Surveillance testlng of the Power Range Neutron Flux
Channels may be.performed pursuant to Specification
4,3.1.1.1 provided the indicated AFD is maintained
within the limits of Figure 3.2-1. A total of 16. hours
of operation may be accumulated with the AFD outside
of the target band during this testing w1thout penalty
deviation,

*See Special Test Exception 3.10.2.

NORTH ANNA - UNIT 2 =~ 3/4 2-1 _ Amendment No.1%
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued) - - -

-

b. THERMAL POWER shall not be increased above P_.% of RATED THERMAL
POWER unless the indicated AFD is within the 5% target band and
ACTION 2.a.1, above has been satisfied.

c. THERMAL POWER shall‘not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD has not been outside of the 5%

target band for more than 1 hour penalty deviation cumulative durlng
the previous 24 hours.

SURVEILLANCE REQUIREMENTS

. . . “ e

t

{4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determlned to be within

its limits during POWER OPERATION above 15% of RATED THERMAL POWER by:
a. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AF¥D Monltor Alarm is OPERABLE
and T =-

s N -
- - - At

-

2. At least once per hour for the flrst 24 hours after restoriﬁg
the AFD Monitor Alarm to OPERABLE status. -

b. Monitoring and logging the indicated AXTAL 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 precedlng each logging.

4.2.1.2 The indicated AFD shall be con51dered outside of its 57 target band
when at least 2 OPERABLE excore channels are inditating the AFD to be outside
the target band. Penalty deviation; outside of the *5% target band shall be
accumulated on a time basis of:

_.a.' One minute penalty dev1at10n for each one minute of POWER OPERATION
. outside of the target band at THERMAL POWER levels equal to or above
50%Z of RATED THERMAL POWER and

b. One-half minute penalty deviation for each one mlnute of POWER

OPERATION outside of the target band at THERMAL POWER levels between
15% and 50% of RATED ‘THERMAL POWER.

NORTH ANNA - UNIT 2 374 2-2 Amendment No. 17 ¢
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.1.3 The target flux difference of each OPERABLE excore channel shall be
determined by measurement at.least once per 92 Effective Full Power Days. The
provisions of Specification 4.0.4 are not applicable.

4.2.1.4 The target flux difference shall be updated at least once per 31

_ Effective Full Power Days by ‘either determining the target flux difference
pursuant to 4.2.1.3 above or by TFinear interpolation between the most recently
measured value and 0 percent at the end of the cycle life. The provisions of
Specification 4.0.4 are not applicable.

~ NORTH ANNA = UNIT 2 3784230 - L
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

(b) At least once per 31 EFPD, whichever occurs first.
2, When the Fxgsié'less than or equal to the Fng limit for the

appropriate measured core plane, additional power distribution

maps shall be taken and F C compared to FRTP and F L at least
. . Xy Xy Xy

once per 31 EFpD.

- . ) - - ;

- - -

e. The ny limits for Rated Thermal Power (in?) shall -be provided

_for all core plane's eontaining Bank "D" control rods and all
unrodded core planes, in a Core Surveillance Report per Technical
Specification 6.9.1.10.

f. ‘The F Xy limits of e, above, are not appllcable in the followlng=-’

core plane regions as measured in percent of core height from
-the bottom of the fuel' :

1. Lower core region from 0 to 15%, inclusive.
. 2. Upper core region from 85 to 100%, inclusive.

3. Grid plane regioms at 17.8 2%, 32.1 *27, 46.4%2%,
- 60.6%2% and 74. 9+2/, 1nclu51ve (17 %:17 fuel elements)

4, Core plane regions within #2% of core height (%£2.88 inches)
about the bank demand position of the bank "D" control rods.

. L
g. With F c exceeding F L:
g Xy

1. The effects of F . on. FQ(Z) shall be evaluated to determine if
(Z) is within s 1limTt, and
2. Tge F (Z) limit shall, .be reduced at least 1/ for each 1%

— ) r

F C exceeds F
Xy XY.

4$.2.2.3 When FQ(Z) is measured for other than ny determination, an overall
measured FQ(Z) shall be obtained from a power distribution map and increased

by 3% to account for manufacturing tolerances and further increased by 5% to

account for measurement uncertainty.

NORTH ANNA-UNIT 2 ' : 3/4 2~7 . Amendment No. 17
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POWER DISTRIBUTION LIMITS- .

AXIAL POWER DISTRIBUTION

LIMITING CONDITION FOR OPERATION

3.2.6 The axial power d1str1but1on shall be 11m1ted by the f0110w1ng
relationship:

_ [2.101 [K(D)]
[F, @ = |
R0+ 6)(1.07)

Where:

a. F. (Z) is the normalized axial power distribution from thimble

J at core elevation Z.

|

ighl

b. PL is the fraction of RATED THERMAL POWER ; -

c. K(Z) is the funct1on obta1ned from F1gure 3 2-2 for
a given core height location. : .-

;44&?4

t

d. ﬁj’ for thimble j, is determined from at least n=6 in-core

flux maps covering the full configuration of permissib]e
rod patterns above P % of RATED THERMAL POWER in accordance
with:

Meas
' R" = Q1 L.
_ : B N
- LFs;5 (Z)]Mai

and [F (Z)]Max is the maximum vaTue of the norma11zed

Laxial d1str1but1on at e]evat1on Z from th1mb1e j in map

NORTH ANNA - UNIT 2 _ . 3/4 2-17 Amendment No. 7w
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

,

i which had a measured peaking factor without uncertainties

or densification a]]owance of Fgeas
e. o, is the standard dev1at1on associated with thimble j,.expressed as
aJfraction or percentage of RJ, and is derived from n flux maps from

the relationship be]qw; or 0.02, (2%¥) whichever is greater.

n .
= 2,1/2
‘R. - R..
1 _I ( j R1J) ]

f. The factor 1. 07 is compr1sed of.1.02 and'1‘05 to account for the*-—'

axial power distribution 1n§trumentat1on accuracy and the measure=
ment uncertainty assoc1ated with F, using the movable detector“‘

system, respectively. - ~~ Q -7
g. The factor 1.03 is the engineering uncertainty factor.
APPLICABILITY:

MODE 1 ABOVE Pm% OF RATED THERMAL POWER#,7§here,the value for
Pm‘is established in the Core Surveillance Report per Technical Specification
6.9.1,10.

- ACTION:

a. With a Fj(Z) factor exceeding;Fj(Z)S by less than or equal to 4

1

percent, reduce THERMAL POWER'one percent for every percent by which

e

#f The APDMS may be out of service when surveillance for dgtermlnlng power
dlstrlbutlon maps is being performed.

NORTH ANNA - UNIT 2 3/4 2-18 Amendment No. 't



POWER DISTRIBUTION LIMITS

ACTIO& {Continued)

whfch the F.(Z) factor exceeds its limit within 15 minutes and within .
the next twd hours either reduce the F.(Z) factor to within its limit
.or reduce THERMAL POWER to ﬂn% or lessdof RATED THERMAL POWER.

b. With a F.(2) factor exceeding [F.(Z)]. by greéter than 4 percent,
reduce THERMAL POWER to P_% or 1dss of RATED THERMAL POWER within 15
minutes. : . !

.- . . ) . b r

SURVEILLANCE REQUIREMENTS

4.2.6.1 Fj(Z) shall be determined io be within its limit by:

:

?lmh

a. Either using the APDMS to monitor thé"fﬁfhb1es required per
Specification 3.3.3.8 at the following freQuencies.

|
i

g

1. At least once per 8§ hours, and A

2. Immediately and at intervals of 10, 30, 60, 90, 120, 240 and
) 480 minutes following: )

. a) - Increasing the THERMAL POWER above p % of RATED THERMAL
POWER, or : m

b) Movement of control bank N more than an accumulated
total of 5 steps in any one direction.

b.. Or using the movable incore detectors at the following frequencies
when the APDMS is inoperable:

1. - At least once per:8 hdurs, and

2. At intervals of 30, 60, 90, 120, 240 and 480 minutes
E following:

I

Amendment No. 1%
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

.
« .

a) Increasing the THERMAL POWER above P % of RATED
THERMAL POWER or

b) Movement of contro] bank "D" more than an accumu]ated

total of 5 steps in any one direction.

4.2.6.2 ¥hen the movable 1ncore detectors are used to mon1tor F. (Z),

NORTH ANNA - UNIT 2 - 3/4 2-20

at least 2 thimbles shall be mon1tored and an F.(Z) accuracy equivalent
to that obtained from the APDMS shall be maintained.
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3/4.2 POWER DISTRIBUTION LIMITS :

BASES

The specifications of th1s section provide assurance of fuel 1ntegr1ty
during Condition I (Normal 0perat1on) 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 péllet temperature & cladding mechanical properties
to within assumed des1gn criterta., In addition, limiting the peak linear
power density during Condition T events prov1des assurance that the initial
" conditions assumed 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:
FQ(Z)' Heat Flux Hot Channel Factor, is defined as the maximum local :
heat flux on the surface of a' fuel rod at-core elevation-Z d1v1deé§_
by the average fuel rod heat flux, allowing . for manufacturing to]erances
on fuel pellets and rods ' _ , RS
FgH Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of :
. the integral of linear power along the rod with the highest 1ntegrated

power to the average rod power.

Fx () Radial Peaking Factor, is defined as the ratio of peak power.density
Y -to average power density in the horizontal ptane at core elevation
Z. ~ : .

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)-i

The 1imits 6n'AXIAL FLUX DIFFERENC%_assure that the FO(Z) upper bound
envelope of 2.10 times the normalized axial peaking factor is not exceeded
during'ejther normal operation or ii'thé event of xenon redistribution following
.'power changes. - D

r

Target flux difference is determ1ned at equ111br1um xenon cond1t1ons
The full length rods may be positioned within the core in accordance with
their respective insertion limits and should be inserted near their normal-
position for steady state operation at high power levels. The value of the
target flux difference obtained under these conditions divided by the fraction
of RATED THERMAL POWER is the target flux difference at RATED THERMAL POWER
for the associated core burnup conditions. Target flux differences for other
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POWER DISTRIBUTION LIMITS

BASES .

THERMAL POWER levels are obtained by multiplying the RATED THERMAL POWER value ,
by the appropriate fractional THERMAL POWER level. The periodic updating of
the target flux difference value' is necessary to reflect core burnup considerations.

Although it is intended that the plant will be operated with the AXIAL
. FLUX DIFFERENCE within the + 5% target band about the target flux difference,
during rapid plant. THERMAL POWER reductions, control rod motion will cause the
. AFD to deviate outside of the target band at reduced THERMAL POWER levels.
This deviation will not affect.the xenon redistribution sufficiently to change
the envelope of peaking factors which may be reached on a subsequent return to
RATED THERMAL POWER (with the AFD within the target band) provided the time
duration of the deviation is limited.  Accordingly, a 1 hour penalty deviation
Timit cumulative during the previous 24 hours is provided for operation outside.
of the target band but within the 1imits of Figure-3.2-1 while at THERMAL=X _~
POWER Tevels between 50% and P_% of RATED THERMAL POWER. For THERMAL POWER
- levels between 15% and 50% of'gated THERMAL POWER, deviations of the AFD "=
outside of the target band are Tess significant.: The penalty of 2 hours = -
actual time reflects this reduced significance. : .

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 excore 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 target band and the THERMAL POWER is
greater than P.% of RATED THERMAL POWER. During operation at THERMAL POWER
levels between 50% and P_% and 15% and 50% RATED THERMAL POWER, the computer
outputs an alarm message when the'penalty deviation accumulates beyond the
limits of 1 hour and 2 hours, respectively.

Figure B 3/4 2-1 shows a typiba1thonth1y target band.

-+ - a

— : . 14
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PONER DISTRIBUTION LIMITS

BASES - | -

- When FEH is ﬁeasured, 4%.is the appropriate experimental error allowance
for a full core map taken-with the incore detection system. The specified limit
for FN also contains an 8% allowance for uncertainties which means that normal
operat1on will result in F 1ess than or equal to 1.55/1.08. The 8% allowance
is based on the following cons1derat1ons

a. abnormal perturbations in the radial power shape, such as from rod
‘misglignmeht, effeét FZH more directly than FQ’
b. although rod movement Has a direct influence upon limiting FQ to
within its limit, such control is not readily available to limit
FKH’ and
c. errors in prediction for control power shape detected during startup
physics tests can be compensated for Zin FQ by restr1ct1ng axjal- flux

distributions. Th1s compensatlon for fNH is less readily aua11ab1e.

3/4 2.4 QUADRANT POWER TILT RATIO ' : - -

The quadrant power tilt-ratio 1imit assures that the rad1a1 power distri-
bution satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made dur1ng startup test1ng and
per1od1ca]1y during power operation.

The 1imit of 1.02 at which corfective action is requ1red provides DNB and
Tinear heat generation rate protect1on with x-y plane power tilts.

The two hour time allowarce. ?or 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 mon1tor1ng QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the moveable incore detectors are used to confirm that’
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is dgne 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.
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POWER DISTRIBUTION LIMITS .

-

BASES

3/4.2.5 DNB PARAMETERS

The limits on the DNB irelgted 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 minimum; 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 -indicat&d percent flow-will provide sufficient
verification of flow rate on a 12 hour basis. - . - T

v T

!

3/4.2.6 AXTAL POWER DISTRIBUTION

The limit om axial power distribution ensures that F. will be controlled

Q

and monitored on a more- exact basis through use of the APDMS when cperating

above anZ of RATED THERMAL POWER. This additional. limitation. on FQ is

necessary in order to provide assurance that peak clad temperatures will
remain below the ECCS acceptance criteria limit of 2200°F in the event of a
LOCA. The value for P_ is based on:the cycle dependent potential violation of
the F.xK(Z) limit, whére K(Z) is the graph shown in Figure 3.2-2. The amount
of poé%ntial violation is determined by subtracting 1 from the maximum ratio
of the predicted F, (Z) analysis (flyspeck) results for a particular fuel cycle
to the F xK(Z) 1limit. This amount” of potential violation, in percent, is
subtracted from 100%Z to determine the value for P . If P_ is equal to 100%,
no axial power distribution surveillance is required. ﬁ; will not exceed
100%. . ‘ o '
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ADMINISTRATIVE CONTROLS

b. Operation of thelunit or affected systems when any parameter or
operation subject to a limiting condition for operation is less
conservative than the least conservative aspect of the limiting -
condition for operation established in the technical specifications.

c. Abnormal degradat1on ‘discovered in fuel cladding, reactor coolant
pressure bounddry, or primary containment.
d. Reactivity anomalies involving disagreement with the predicted value
of reactivity balance under steady-state conditions during power
operation greater than or equal to 1% delta k/k; a calculated reactivity
. balance indicatjng a shutdown margin less conservative than specified
in the technical specifications; short-term reactivity increases
that correspond to a reactor period of less than 5 seconds or, if
subcriticdl, an unplanned reactivity insertion of more than 0.5%
‘delta k/k; or occurrence of any unplanned criticality. .

- - -__-.“. - _.;r

e. Failure or malfunct1on of one or more components wh1ch prevents or
could prevent, by itself, the fulfiliment of the functionalZrequirements
of system(s) used tg_cope with accidents analyzed in the SAgjc

f. Personnel error or procedural inadequacy which prevents or could
prevent, by itself, the fulfiliment of the functional requirements
of systems required to cope with accidents analyzed in the SAR.

- g. Conditions arising from natural or man-made events that, as a direct
result of the event, require plant shutdown, operation of safety
systems, or other protective measures required by technical specifications

h. Errors discovered in the transient or accident analyses or in the
‘methods used for.such analyses as described in the safety analysis
report or in the bases for the technical specifications that have or
could have perm1tted reactor operation in a manner 1ess conservative
than assumed in the ana]yses

i. Performance of structures systems, or components that requires
remedial action or corrective measures to prevent operation in a
manner less conservative than that assumed in the accident analyses
in the safety ana]ys1s report or technical specifications bases; or
d1scovery during plant life of conditions not specifically considered
in the safety analysis report or technical specifications that require
remedial action or corrective measures to prevent the existence or
development of an unsafe condition.
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ADMINISTRATIVE CONTROLS

-

THIRTY-DAY WRITTEN REPORT

6.9.1.9 The types of events listed below shall be the subject of written
reports to the Director of thé Regional Office within 30 days of occurrence

of the event. The written report shall include, as a minimum, a completed
copy of the licensee event report form. Information provided on the licensee
event report form shall be supplemented, as needed, by additional narrative

material to provide complete éxplanation of the circumstances surrounding the
event. - : ’

a, Reactor protectionisystem or engineered safety feature instru-
- ment settings which are found to be less conservative than
. those established by the ‘technical specifications but which

do not prevent the fulfillment of the functional requirements
of affected systems.

b. Conditions leading to operation in a degraded mode permitted
by a limiting condition for operation, or plant shutdown
required by a limiting condition for operation.

i)

Kyt
t

|
¥

- .

b

c. Observed inadequacies.in the implemeritation of administrativé}
or procedural controls which threaten to cause reduction of - -
degree of redundancy.provided in reactor protection systems
or .engineered safety feature systems. ' ‘

Ul

it

{

d. -Abnormal degradation of systems other than those specified
in item 6.9.1.8(c) above designed to contain radiocactive -
material resulting from the fission process. '

—.-

CORE SURVEILLANCE REPORT

6.9.1.10 The ny limit for Rated Thermal Power (FXyRTP) in all core

planes containing Bank "D" control rods and in all unrodded
core planes, the surveillance power level, P_, for Technical
Specifications 3.2.1 and, 3:2.6, and the F nyspeck basis as
. determined using the definitions and methgdology’in WCAP-8385
-and Westinghouse letter to 'NRC dated April 6, 1978, Serial No.
NS-CE~1749 shall be provided to the Regional Administrator,
Region II, with a copy to:
Director, Office of Nuclear Reactor Regulation
Attention: Chief, Core Performance Branch.
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

at least 60 days prior to cycle initial criticality. In the
event that the limits would be submitted at some other time duringi
core life, they shall be submitted 60 days prior to the date the f

limits would become effective unless otherwise exempted by the
Commission. :
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ADMINISTRATIVE CONTROLS (Continued)

Any additional infofhation needed to support the FRTP and

Pm submittal will be by request from the NRC and négd not
be_included in this report.

SPECIAL REPORTS .7

6.9.2 Special reports shall be submitted to the Regional Administrator,
Region II, within the time period specified for each report.

6.10 RECORD RETENTION

In addition to the applicabie fbco:d retention requirements of Title 10, Code
of Federal Regulations, the following records shall be retained for at least
the minimum period indicated.

6.10.1 The following records shall be retained for at least five years:

a. Records and logs of facility operation covering time interval at
each power level,

ez - -1

b. Records and logs of p}incipal maintenance écfivities, inspectioégl_
repair and replacement of principal items of equipment related ‘to

nuclear safety. : e

. - - -~
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555 :

-

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING, AMENDMENT NOS. 37 anp 1770

FACILITY OPERATING LICENSE NOS. NPF-4 AND NPF-7

VIRGINIA ELECTRIC AND POWER COMPANY
NORTH ANNA POWER STATION, UNITS NO. 1 AND NO. 2 -

DOCKET:NOS, 50-338 AND 50-339

.- . . ?

Y

: Introduction:

N}

By lTetter dated December 15, 1381 (Serial No. 627A), the Virginia Electric . -

and Power Company (the 11censee) requested changes to the Technical
Specifications (TS) for the North Anna Power Station, Units 1 & 2 (NA-
1&2). The proposed changes would remove specific values of the Fy

the axial power distribution surve111ance 1imits, Py, from the NA {&2"-~
TS. The specific values for these Timits would be provided to the NRE-
in a special Core Surveillance Report 60 days pr1or to a reload cyc]ednr
startup for either NA-1 or NA-Z.

Discussion:

The TS contain limits on the total heat flux peaking factor FuxK(Z), which
are.established by the Loss of Coolant Accident (LOCA) analysis. A’
specific evaluation is made during. each reload analysis as to whether the
analytically predicted total heat flux peaking factor (Fy) values as a
function of core height are below the r-'QxK(Z) Timit curve The NRC
approved west1nghouse methodelogy used in the generation of the analytically
predicted FQ values is well established, and this methodology has been

used and approved in almost all of the safety reload evaluations for
Westinghouse reactors in the past- several years.

For predicting the FQ values,:1oad following calculations are performed
for the axial power distribution.. These calculations are combined with
the predicted axial]y dependent maximum values of the horizontal plane
peaking factor, F,,, to obta1n the Fy values. 1If the predicted values

of Fg fall below t%e Fq xK(Z) 1imit, then the operat1on of a given facility
will not exceed the peak1ng factor Timits assumed in the LOCA analysis.
Power distribution TS have been written to ensure that facility operation
is in conformance with the peaking factor analysis. Most of these TS are
~not cycle dependent and, therefore, will not be discussed in this safety
evaluation.

8203040443 820205 - B o -
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Two of the parameters specified in the NA-1&2 TS are a function of FQ
values predicted for each 'fuel cycle, and are,therefore, the subject of
the Ticensee's proposed change The first is the set of axially dependent
Fyy values. The second is an axial power distribution Timit, Py, expressed
as a percentage of full power Tevel.

When the Py 1imit is exceeded, axial power distribution surveillance. is
required. This surveillance occurs in those cases where the predicted

Fo exceeds the FuxK(Z) 1imit curve. In such cases, adherence to the
assumptions in the pred1cted peaking factor analysis will not ensure that
the operating Fy value will not exceed the FQXK(Z) 1imit. To ensure that
this 1imit will not Be exceeded, the axial power 1imit, Pp, is designated
as a power level fractionm which is the 1Timiting ratio of the predicted
Fq values to the FyxK(Z] Timit curve as a function of core elevation.
Above the power level, Py, conformance with the FgxK(Z) Timit is ensured
by axial power dwstr1but1on surveillance which measures the actua1 FQ
values in the reactor as a funct1on of core elevation.

Axial power distribution surveillance requirements have been stipulated
in the NA-1&2 TS since initial issuance as Append1x A to the facility
operating licenses for NA-1&2. The licensee's proposed changes would._remove
the spec1f1c values of Fyy-and Pm from the NA=1&2 TS. Both quant1t1es will
remain in the TS as generalized parameters. . However, a Section 6.9:1210
would be added to the NA-1&2 TS which would requ1re a Core Surveillanee
Report be submitted to the NRC 60 days prior to a specific need for NA-18&2.
This report would include the specific values for Fyy, Py, and the results
of the Fy analysis supporting the values for F,, and Pp. The report wou]d
. be specig1ed to be sent to the Regional Adm1n1s{rator Region 2

with a copy to be sent to the Chief of the Core Performance Branch in the
Office of Nuclear Reactor Regulation. Existence of the Core Surveillance
Report would allow cognizant NRC personnel to maintain records of trends

in the affected parameters, and to request further information should any
concerns develop. .

Evaluation:

The licensee's proposed changes as discussed above are administrative in-
nature because the affected parameters, Fy, and P, will continue to be

- specified and will be determined by the same NRC approved Westinghouse
methodology used in prior approved changes. Therefore, these changes do

not result in any unreviewed safety question and do not involve a signifi-
cant decrease in a safety marg1n Based on the above, we find these changes
to be acceptable. .

Also, a similar change, but for Fy, only (s1nce Pm was not cycle dependent)
has already been approved and imp{emented in the TS for the Joseph M. Farley
Nuclear Plant, Unit No. 2. .



The proposed changes requl}e that several NA-132 TS be modified where the
parameters Fyy, Py, and a Figure 3.2-1 (a curve which is a function of
Pm) are specitied. A1l of these changes have been reviewed and are acceptable.

Finally, the licensee's December 15, 1981 submittal has provided Core
Surveillance Reports for NA-1&2 w1th the current FQxK(Z) limits where Fg=
2.10, and for a proposed limit of FyxK(Z) where F 2 14. The report for -
the current limit (F,=2.10} is acce8tab1e for 1mp?ementat1on on the date
that the above propoged changes. Become effective by issuance of the
respective license amendments for NA-1&2. The reports for the proposed
ng(Z } 1imit where Fg=2.14 (not yet approved) are acceptable for use in
the present NA-1&2 operating cycles 60 days after the date they were sub-
mitted, which was December 15, 1981.

Environmenta] Consideration:

We have determined that the amendments do not authorize a change in effluent
types or total amounts nor an increase in power level and will not result

in any significant environmental impact. Having made this determination, .
we have further concluded that the.amendments_involve an action whiclzis.
insignificant from the standpoint of- environmental impact and, pursuant’

to 10 CFR §51.5{(d}(4), that an environmental impact statement or negai1ve
declaration and environmental impact appraisal need not be prepared in
connect1on with the issuance of these amendments.

Conclusion:

We have concluded, based on the considerations discussed above, that:
{1)--because the amendments do not involve a significant increase in the
probability or consequences of accidents previously considered and do not
involve a significant decrease in a safety margin, the amendments do not
involve a significant hazards consideration, (2) there is reasonable
assurance that the health and safety of the public will not be endangered
by operat1on in the proposed manner, and (3) such activities will be
conducted in compliance with the Commission's regulations and the issuance
of these amendments will not be inimical to the common defense and security
or to. the health and safety of the public.

Dated: FEB = 1@
Principal Contributors: .

M. S. Dunenfeld .
L. B. Engle -



'UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-338 AND 50-339
VIRGINIA ELECTRIC AND POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY

_ OPERATING LICENSES

The U. S. Nuclear Regulatory Commission {(the Commission) has issued.
Amendments No. 37 and No. 1/ eo Fecility Operating License Nos. NPF-4 and
NPF-7 jssued to the Virginie Electric and Power Company (the 1icensee)
for operat}on of the North Anna Pé@er Station, Units No. 1 and No. 2 (the
facility) located in Louisa County, Virginia. The amendments are effective
as of the date of issuance.

The amendments revise the NA-1&2 Technical Spec1f1cat1ons by remoy: i;g
the specific values of the ny and,the ax1a1 power distribution surve11%ance

1imits, Pp, and spec1fy1ng that the specific values for these limits sha1l

'be provided in a special Core Surveillance Report to the NRC 60 days prior

to a re1oad cycle startup for either NA-1 or NA-2.

The application for the amendments complies w1th the standards and
requirements of the Atomic Enefgy 5ct of 1954, as amended (the Act), and
the Commission's rules end regu1at{ons. The Commission has made appropriate
findings as required by the Act and the Commission's’rules and regulations
in. 10 CFR Chapter I, which are set forth in the license amendments. Prior
pub11c notice of the amendments was not required since the amendments do
not involve a significant hazards consideration.

-

The Commission has determined that the issuance of the amendments.

~ will not result in any significant environmental impact and that pursuant
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to 10-CFR §51.5(d)(4),an environmental impact statement or negative
decleretion and environmental impact appraisal need not be prepared in
connection with issuance of the amendments.

For further details with respect to this action, see (1) the appli-
catiqn for amendments dated December 15, 1981, (2) Amendment No. 37 and
No. 17 to Facility Operatimg Liceﬁses.No. NPF-4 and NPF-7 and (3) the
Commis§ion's related SafetyiEYa1uat?on. These items are available for

1

public inspection at the Commission's Public Document Room, 1717 H Street,

~ NW., Washington, D. C. 20555 and at the Board of Supervisor's Office,

Louisa County Courthouse, Louisa, Virginia 23093 and at the A]derman»
Library, Manuscripts Department Un1vers1ty of YJrg1n1a, Char]ottesv11?€, 7

Virginia . 22901. A copy of 1tems (Zl_and (3) may be obtained upon req

r,: I(ﬂ' ’/.’

to the U. S. Nuclear Regulatory Commission, Wash1ngton, D. C. 20555,
Attention: Dfrector, Divisioh of Licensing. '
Dated at Bethesda, Maryland this 5th day ofFeoruary1982

FOR THE NUCLEAR REGULATORY COMMISSION
) : - /

~
\h’%:;;xkk~’/{Q‘/L;i—é;;LﬁaAv
- Robert A. Clark, Chief
Operating Reactors Branch #3
"~ .Division of Licensing
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