UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D C. 20886

RGINIA ELECT POWE PANY
DOCKET NO. 50-280
URRY POWER STAT TN
AMENDMENT TO FACILITY OPERATING LICEM“E

Amendment Mo. 170
License No. DPR-32

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

E.

The application for amendment by Virginia Electric and Power Company
(the licensee) dated July 8, 1991, as supplemented April 15, 1992,
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;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission:

There is reasonable assurance (1) that the activities authorized by
this amendment can be conducted ..ithout endangeriny the health and
safety of the pubiic, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

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.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 3.B of Facility Operating License No. DPR-32 is hereby
amended to read as follows:

(B) Technical Specificaiions

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 170 , are hereby incorporated in the license.
The licensee shall operate the facility in accordance with the
Technical Specifications.

3. This 1icense amendment is effective as of its date of issuance and shall
be implemented within 30 days.

FOR THE NUCLEAR REGULATORY COMMISSION

Hepbert N. Berkow, Director

Project Directorate 11-2

Division of Reactor Projects - I/II
Office of Nuclear Reactor Ragulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 1, 1992
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASMHINGTON, D C 20886

VIRGINIA ELECTRIC AND POWER COMPANY
DOCKET NO. 50-28]
14 NIT N

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 169
License No. DPR-37

The Nuclear Regulatory Commission (the Commission) has foune aat:

A.

The application for amendment by Virginia Electric and Power Company
(the licensee) dated July 8, 1991, as supplemented April 15, 1992.
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;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

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 (i1) that such activities will be
conducted in compliance with the Commission’s regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

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.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 3.B of Facility Operating License No. DPR-37 is hereby
amended to read as follows:

(B) Iechnical Specifications
The Technical Specifications contained in Appendix A, as revised
through Amendment No. 169 |, are hereby incorporated in the licanse.

The licensee shall operate the facility in accordance with the
Technical Specifications.

3. This license 2mendment is effective as of its date of issuance and shal’
be implemented within 30 days.

FOR THE NUCLEAR REGULATORY COMMISSION

rbert N. Berkow, Director

Project Directorate [1-2

Division of Reactor Projects - I/I1
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 1, 1992
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Revise Appendix A as follows:
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TS 2.1-4

conservative, than the ioci of points of therma! power, coolant
system average temperature, and coolant system pressure for
which either the calculated DNBR is equal to the design DNBLR
limit or the average enthalpy at the axit of the core is equal 10 the
saturation value. At low pressures or high temperatures the
average enthalpy at the exit of the core reaches saturation befr re
the calculated DNBR reaches the design DNBR limit and, thus, this
arbitrary limit is conservative with respect to maintaining clad
integrity. The plant conditions required to violatc these limits are
precluded by the protection system and the self-actuated safety
valves on the steam generator. Upper limits of 70% power for loop
stop valves open and 75% with loop stop valves closed are shown
to campletely bound the area where clad integrity is assured.
These latter limits are arbitrary but cannot be reached due 10 the
Permissive 8 pro zction system setpoint which will trip the reactor
on high nuclear flux when only two reactor coolant pumps are in
sarvice.

Operation with natural circulation or with only one loop in service
is not esliowed since tha nlant is not designed for continuous
operation with less than tw ©0ps in service.

TS Figure 2.1-1 is based on an FAH(N) of 1.62, a 1.55 cosine axial
flux shape, and a deterministic DNB analysis procedure inciudir._
margin to accommodate rod bowing(1). TS Figure 2.1-1 is also
bounding for a statistical treatment of key DNBR analysis
parameter uncertainties inciuding an enthalpy rise hot channel
factor which follows the following functicnal form:
FAH(N) = 1.56 [1 + 0.3(i-P)] where P is the fraction of rated power.
TS Figures 2.1-2 and 2.1-3 are based on an FAH(N) of 1.55, a
deterministic treatment of kay DNB analysis parameter
uncertainties, and include a 0.2 rather than 0.3 pan power
multiplier for the enthalpy rise hot channel factor.

These hot channel factors are higher than those calculated at full
power over the range betweer that of all control rod assemblies

Amendment Mos. 170 and 169




TS 2.1-5

full, ‘thdrawn to maximum aliowable control rod assembly
insertion. The contiol rod assembly insertion limits are covered by
Specification 3.12. Adverse power distribution factors could occur
at lower power levels because additional control rod assemblies
are in the core; however, the control rod assembly insertion limits
dictated by TS Figuies 3.12-14 (Unit 1) and 3.12-18 (Unit 2\ ensure
that the DNBR is always greater at partial power than at full power.

The Reactor Control and Protection System is designed to prevent
any anticipated combination of transient conditions for Reactor
Coolant System temperature, pressure and thermal power level
that would result in a DNBR less than the design DNBR limit(3)
based on steady state nominal operating power levels less than or
equal to 100%, steady state nominal operating Reactor Coolant
System average temperatures less than or equal to 574 4°F and a
steady state nominal operiling pressure of 2235 psig. For
deterministic DNBR analysis, allowances are made in initial
conditions assumed for transient analyses for steady state errors
of +2% in power, +4°F in Re-ctor Coolant System average
temperature and +30 psi in pressure. The combined steady state
errors result in the DNB ratio at the start of a transient being 10
percent less than the value at nominal full power operating
conditions. The steady state nominal operating parameters and
allowances for steady state errors given above are also 1pplicable
for two loop operation except that the steady state nominal
operating power level is less than or equal to 60%.

For statistical DNBR analyses, uncertainties in piant operating
parameters, nuciear and thermal parameters, and fuel fabrication
parameters are considered statistically such that there is at least a
95% probability that the minimum DNBR for the limiting rod is
greater than or equal to the statistizal DNBR limit. The
uncertainties in the plant parameters are ’ o determine the
plant DNBR uncertainty. This DNBR unc , combined . th
the correlation DNBR limit, establishes a suaustical DNBR limit
which must be met in plant safety analyses using values of input
parameters without uncenainties. The statistical DUNBR limit also

Amendment Mos. 170 and 149



16 2.1-6

ensures that at least 99 9% of the core avoids (he oiset of DNB
when the limiting rod is at the DNBR limit

The fuel overpower design limit is 118% of rated power. The

overpower limit critenon s that cora power be prevented from
reaching a vaive at wr ¢ch fuel prliet melt ng would occur The
value of 118% power allows substantial margin 10 this Iimiting
criterion. Additional peaking fa-tors 10 account for 10 akiNg

LY "

due 1o fuel rod axial gaps and reduction in fuel paliat siack length

“

have been included in the calculation of this limit

References

VSAT Sectio
FSAR Sectior
FSAR Sectior
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T8 3.12-3

Power Distributi~n Lirits

1. At all times except during low power physics tests, the hot channei factors
defined in the basis meet the foliowing limits:

FQlZ)s232P xK(Z)forP>05

FQZ)s464 xK(Z)forP<s05

Fhy € 1.56 (1 + 0.3 (1-P)] for three loop operation

€ 1.55[1 + 0.2 (1-P)) for two ivop operation

where P is the fraction of rated power at which the core is operating, K(Z)

is the function given in TS Figure 3.12-8, and Z is the core height iocation
of Fo.

Prior 1o exceeding 75% power following each core loading and dunng
each effective full power month of operation thereafter, power distribution
maps using the movable detector system shall be made to confirm that
the hot channel factor limits of this specification are satisfied. For the
purpose of this confirmation:

a. The measurement of total peaking tactor F%’" shall be

increased by eight percent to account for manufacturing
tolerances, measurement error and the effects of rod bow. The
measurement of enthalpy rise hot channel factor Faq shall be
comp=.ed directly to the limit specified in Specification 3.12.B.1. If
any measured hot channel factor exceeds its limit specified under
Specification 3.12.B.1, the reactor power and high neutron flux trip
setpoint shall be reduced until the limits under Specification
3.12.B.1 are met |f the hot channel factors cannot be brought to
within the limits of Fo(Z) € 2.32/P x K(Z) and Flyy s 1.56 within 24

hours, the Overpower AT and Overtemparature AT trip setpoints
shall be similarly recuced

Amendment Mos, 170 aLd 169



in hot, intermegiate 0 shutogown conaitions, the step
dgemand counters sh Lé operable and capable of
Jetermining the group gemand positiong {0 within 22

all be avallap's 10

‘_’V 1 Sery '/.'E‘ ther

Of rated power, the position of the
‘.‘4(‘ m nolirect eir s mn - nenTr
RC girectly using the movable incore
detectors a once per & nours and immediately after

Pla e 0

y Mot on-indicating rod exceedinn 24 steps, or

Reduc of rated power within 8
hours rng onerations below 50% of rated power, no
special monitoring s required

ore than one rod position (RPI) indicator channal per group of
two RPI channels per bank are inoperable during control bank

motion {0 achieve criticality or power operationz, then the

requirements of Specification 3.0.1 will be followed
o . ——
DNBE PARAMETERS

The following DNB related parameters shall be maintained within

their imits dunng power operation

Reactor Coolant
Pressurizer Pressure
Reactor Coolant

The Reactor Coolant System T, ‘ surizer

Pressure shall be 0 be A their limits at least

once every

Amendment Nos




TS 3.12-11a

b. The Reactor Coolant System Total Flow Rate shall be
determined to be within its limit by measurement at least
once per refueling cycle

2. When any of the parameters in Specification 3.12.F. 1 has been
determined to exceed its Iimit, either restore the parameter to
withiyi its limit within 2 hours or reduce reactor power to less than
5% of rated thermal power within the next 4 hours.

3 The limit for Pressurizer Pressure in Specification 3.12.F.1 is not
applicable during either a therma! power ramp ncrease in excess
of 5% of rated thermal power per minute or a thermal power step
increase in excess of 10% of rated thermal power.

Basis

The reactivity control concept assumed for operation is that reactivity changes
accompanying changes in reactor power are compensated by control rod assembly
motion. Reactivity changes associated with xenon, samarnum, fuel depietion, and
large changes in reactor coolant temperature (operating temperature to cold
shutdown) are compensated for by changes in the soluble boron concentration.
During power operation, the shutdown groups ere fully withdrawn and control of power
is by the control groups. A reactor trip occurring during power operation will place th¢
reactor into the hot shutdown condition. The control rod assembly insertion limits
provide for achieving hot shutdown by reactur trip at any time, assuming the highest
worth control rod assembly remains fully withdrawn, with suffic. ent margins to meet the
assunptions used in the accident analysis. In addition, they provide a limit

Amenament Mos. 170 and 169




TS 3.12-14

In addition to the above, the peak linear power density and the nuclear enthalpy
rise hot channel factor must not exceed their limiting values which result from
the large break loss of coolant a~cident analysis based on the ECCS
acceptance criteria limit of 2200°F on peak clad temperature. This is required to
meet the initial conditions assumed for 11 l0ss of coolant accident. To aid in
specitying the limits of power distribution, the foliowing hot channel factors are
defined:

FQ(2). Height Dependent Heat Fiux 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 manufacturing toierance on fuel
pellets and rods.

Fg. Engineering Heat Flux Het Channel Factor, is defined as the allowance on

heat flux required for manufacturing tolerances. The engineering factor allows
for local variations in enrichment, pellet density and diameter, surface area of
the fuel r~d, and eccentricity of the gap between pellet and clad. Combined
statistically the net effect is a factor of 1.03 to be applied to fuel rod surface heat
flux for non-statistical applications.

F:H' 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 for both LOCA and ron-LOCA considerations.

Amendment Nos., 170 and 169



TS 3.1215

It should be noted that the enthalpy rise factors are based on integrals and are
used as such in the DNB and LOCA caiculations. Local heat fluxes are
obtained by using hot channel and adjacent channel explicit power shapes
which take into account variations in radial (x-y) power shapes throughout the
core. Thus, the radial power shape at the point of maximum heat flux is not
necessarily directly relataod 1o the enthalpy rise factors. The results of the loss of
coolant acc.dent analyses are conservative with respect to the ECCS
acceptance criteria as specified in 10 CFR 50.46 using the upper bound F(Z)
times the hot channel factor normalized opera=ng enveloe given by TS Figure
312-8.

When an F measurement is taken, measurement error, manufacturing
tolerances, and the effects of rod bow must be allowed for. Five percent is the
appropriate allowance for measurement error for a full core map (greater than
or equal to 38 thimbles, including a minimum of 2 thimbles per core quandrant,
monitored) taken with the movable incore Zetector flux mapping system, three
percent is the appropriate allowance for manufacturing tolerances, and five
percent is appropriate allowance for rod bow. These uncenainties are
statistically combined and result in a net increase of 1.08 that is appiied to the
m sured value of FQ.

In the specified limit of F:“. there is a four percent error allow. nce, which ineans

that normal operation of the core is expected to result in
FY € 156 [1 + 0.3 (1-P))/1.04. The 4% allowance is based on the

considerations that (a) normal perturbations in the radial power shape (e.g., rod
misalignment) affect F:H. in most cases without necessarily affecting Fq, (b) the
operator has a direct influence on Fry through movement of rods and can limit it
1o the desired value; he has no direct control over F:", and (c) an error in the

predictions for radial power shape, wh “h may be detected during startup
physics tests and which may influent Fy, can be compensated for Ly tighter

axial control. An appropriate allowance for the measurement uncenainty

Amendment Nos. 170 and
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TS 3.12-16

for F:., obtained from a full core map (2 38 thimbles, including a minimum of 2

detectors per core quadrant, monitored) taken with the movable incore detector
flux mapping system has been incorporated in the statistical DNBR limit.
Measurement of the hot channel factors are required as pan of startup physics
tests, during each effective full power power month of operation, and whenever
abnormal power distribution conditions require a reduction of core power 10 a
lovel based cn measured hot channel factors. The incore map taken following
core loading provides confirmation of the basic nuclear design bases including
proper fuel loaring patterns. The periodic incore mapping provides additional
assurance that the nuclear design bases remain inviolate and identity
operational anomalies which would, otherwise, a'fect these bases.

For normal operation, it has been determined that, provided cerain conditions
are observed, the enthalpy rise hot channel factor F:H limit will be met. These

conditions are as follows:

1. Control rods in a single bank move together with no individual rc¢d
insertion differing by more than 1F inches from the bank demand
position. An indicateo misalignment limit of 13 steps precludes a rod
misalignment no greater than 15 inches with consideration of maximum
instrumentation error

2. Control rod banks are sequenced with overiapping banks as shown in
TS Figures 3.12-1A, 3.12-18.

J. Tha full length control bank ingertion limits are not violated.
4 Axial power gistribution ccntrol procedures, which are given in terms of

flux difference control ana control bank insertion limits are cbserved.
Flux difterences refers to the differerce

Amendment MNos, 170 and 169
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TS 3.12-19

In same ir jtances of rapid unit power reduction automatic rod motion will cause the
flux ditterency o deviate from the target band when the reduced power level is
reached. This does not necessarily atfect the xenon distribution sufficiently to change
the enviiope of peaking factors which can b reached on a subsequent return 1o full
power within the target band; however, to simplify the specification, a limitation of one
hout In any period of 24 hours is placed on operation outside the band. This ensures
that the resulting xenon distributions are not significantly ditferent from those resulting
from operation within the target band. The instantaneous consequonces of being
outside the band, provided rod insertion limits are observed, is not worse than 2 10
percent increment in peakirg factor for the allowable flux difference at 90% power, in
the range + 13.8 percent (£ 10.8 percent indicated) where for every 2 percent below
rated power, the permissible tlux difference boundary is extended by 1 percent.

As discussed above, the cssence of the procedure is to maintain the xenon distribution
in the core as close to the equilibrium full power condition as possible. This is
accomplisned, by using the boron system to position the full length control rods to
produce the required indicated flux difference.

A 2% quadrant tilt aliows that a £% tilt might actually be present in the core because of
insensitivity of the excore detectors for disturbances near the core center such as
misaligned inner control rod and an error allowance. No increase in F occurs with
tilts up 1o 5% because misaligned control rods producing such tits do not extend to the
unrodded plane, where the maximum Fg occurs.

The limits on the DNB-related parameters assure that each of ths parameters are
maintained within the normal steady-state envelocpe of operation assumed in the
transient and accident analyses. The limits are consistent with the UFSAR
assumptions and have been analytically demonstrated to be adequate 1o maintain a
mintmum DNBR which is greater than the design limit throughout each analyzed
transient. Measurement uncertainties are accounted for in the DNB design margin.
Therefore, measurement values are compared directly to the surveillance limits
without applying instrument uncenainty.

The 12 hour periodic surveillance of temperature and pressureé through instrument
readout is sufficient to ensure that these parameters are restored to within their limits
follewing load changes and other expected transient operation. The measurement of
the RCS total flow rate once per refueling cycle is adequate to detect flow degradation.

Amendment Mos. 170 and 16y



TS FIQURE 3 128

HOT CHANNEL FACTOR NORMALIZED
OPERATING ENVELOPE
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TABLE 4.1-2A (CONTINUED)

MINIMUM FREQUENCY FOR EGUIPMENT TESTS

] FSAR SECTION
RESCHIPTION ES] EBEQUENCY BEFEBENCE

Penocc leakage testing '@/ on each valve bsted 1 Specification

3 1. C.7a shall be accompiished prior 10 entenng power operation
condibon after every time the plant i1s placed in the coid shutdown
condition foi refueling, after each Wme “he plant is placed in coid
shutdown condition for 72 hours it tesing has not been accomp-
ished in the preceeding 9 months, and pnor o relurmng the valve
10 service after mantenance repaw of replacement work i
pertormed

Primary Coolant System Functional

S ame-Annual (Undl at power or shuldown)

ontainment Purge MOV Leakage Functional
# purge vaives are operated dunng interval '©)

ntainment Hydrogen Analvzers a Channel Check Once per 12 hours
b Chamnel Funclional Tes! Once per 31 days
- Channel Culbrahon using Once per 92 davs on staggered basis
sampie Gas coniamng
1. One volume percent
{+ 0.25%) hydrogen
balance nstroger.
Four volume percent
{+ 0 25%) hydrogen,
balance nstrogen
Channei casbration
test wall inciude starup
and operation of the
Heai Tracing System

ACS Fliow Flow > 273,000 gpm Once per retueling cycle

ncirectly (as from the performance of pressure indicatcrs) # accomphshed in accordance

To satisty ALARA requirenents, leakage may be measured |
howing that the method 1S capabie of demonsirating vaive comphance with the leakage

with approved procedures and supported by cOmputations s
cntena

Minimum differenhal tes! pressufe chall not be below 150 psid

{€)  Reter to Section 4 4 for acceptance cntena

*See Specification 4.1.D.




