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. Dockets Nos. 50-

: and /£0-281 November 25, 1975

: - ﬂ/m//// /6%%)37
; Virginia Electric § Power Company L : é;

ATTN: Mr. Stanley Ragone (2//4L A
Senior Vice President : «

: Post Office Box 26666

H Richmond, Virginia 23261

f Gentlemen:

'f The Commission has issued the enclosed Amendments No. 11 to Facility

i Operating Licenses Nos. DPR-32 and DPR-37 for the Surry Power Station,

i Units 1 and 2. The amendments include Change No. 26 to your Technical

. Specifications for each license and are in response to your request

! dated September 8, 1975, as supplemented October 22, 1975, and October 30, 1975.
% The amendments revise the provisions in the Technical Specificatfons

i relating to the replacement of 81 of 157 fuel assemblies in the reactor

; core, constituting refueling of the core for third cycle operation of

; Unit 1.
~ We have evaluated the potential for environmental impact of plant

operation in accordance with the enclosed amendments, and 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 pursuant to 10 CFR 51.5. (d)(4) that an

environmental statement, negative declaration or environmental impact
appraisal need not be prepared in connection with the issuance of

these amendments. o .

/
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Copies of the related Safety Evaluation and the Federal Register Notice
are also enclosed. :

Sincerely,
Robert W. Reid, Chief

Operating Reactors Branch #4
Division of Reactor LicenSing

Enclosures:
See next page
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Virginia Electric § Power Company -2 -

Enclosures:

1. Amendment No. 11 to DPR-32
2. ‘Amendment No. 11 to DPR-37
3. Safety Evaluation

4. Federal Register Notice

cc w/enclosures:

Michael W. Maupin, Esquire
Hunton, Williams, Gay & Gibson
P. 0. Box 1535

Richmond, Virginia 23213

Swem Library
College of William § Mary
Williamsburg, Virginia 23185

Mr. Sherlock Holmes
Chairman

. Board of Supervisors of Surry County

Surry County Courthouse
Surry, Virginia 23683 ’

cc w/enclosures § incoming dtd.
9/8/75 and 10/22/75 and 10/30/75

-Ms. Susan T. Wilburn

Commonwealth of Virginia

Council on the Environment

P. 0. Box 790 N Nl
Richmond, Virginia 23206
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: UNifED 5ll\|.'t§
NUCLEAR REGULATORY COMMIS! |
WASHINGTON, D. C. 20555

-

VIRGINIA ELECTRIC § POWER COMPANY

DOCKET NO. 50-281

"SURRY POWER STATION UNIT NO. 2 ..

AMENDMENT TO FACILITY OPERATING LICENSE

-

Amendment No. 11 .
License No. DPR-37

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

The application for amendment by Virginia Electric § Power

Company (the licensee) dated September 8, 1975, as supplemented
October 22, 1975 and October 30, 1975, 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 (ii) that such activities
will be conducted in compliance with the-Commission's regulations;
and : - .

The issuance of this amendment- will not be inimical to the
common defense and security or to the health and safety of
the public. ' T

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



w3 B Technical Specifications

The Technical Specifications contained in Appendix A,
as revised, are hereby incorporated in the license.

The licensee shall operate the facility in accordance
with the Technical Specifications, as revised by issued
changes thereto through Change No. 27."

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

FOR THE NUCLEAR REGULATORY COMMISSION

Yot & Fairnklofor

Robert W. Reid, Chief
. Operating Reactors Branch #4
Division of Reactor Licensing

Attachment:
Change No. 26 to the
Technical Specifications -

e



ATTACHMENT TO LICENSE AMENDMENT NO. 11
"CHANGE NO. 26 TO THE TECHNICAL SPECIFICATIONS
FACILITY OPERATING LICENSE NO. DPR-37
. DOCKET NO. 50-281
Revise Appendix A as follows:
o o ‘Remove Pages Inseért Pages.
| 2.1-2 2.1-2
2.1-6 2.1-6
3.12-3 - 3.12-?2 3.12-3 - 3.12-27
- : Table 3.12-1
Figure 3.12-1A " Figure 3.12-1A
- Figure 3.12-9
—
1 .
!
i
|
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i
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‘ TS 2.1-2

4. The reactor thermal power level shall not exceed 1187% of rated
power.
B. The safety limit is exceeded if the combination of ﬁéécfﬁr Coolant
Systeﬁ average temﬁerature and thermal power level is at any time
above the appropriate pressure_liné in TS Figures‘2.1-1, 2.1-2 or
2.1-3; or the core thermal power exceeds }18% of rated powef.
C. The fuel residence time shall be limited to 7600 effective full
power hours (EFPH) for Cycle 3 of Unit 1 and to 17,000 EFPIl for 26

Cycles 1 and 2 of Unit 2. : - .

To maintain the integrity of the fuel cladding and prevent fission_product,
release, it is necessary to prevent overheatiné:of tthFIaqding under all
operafing conditioné. This is accomplished by operating witgin the nucleate
boiiing regime of heat transfer, wherein the heat transfer céefficient is very
large and the clad surface temperature is oniy a few degrées~Fahrenheit above
the reactor coolant saturation temperature. The upper‘boundary of the nucleate
boiling regime is termed Departure From Nucleate Boiling (DNB) and at this point
there is a sharp rcduction of the heat transfer coefficient, which would result
in higﬁ clad temperatures and the possibility of clad failure. DNB is not, how-
ever, an observable parameter during reacﬁorvoperation. Therefore, éhe cbser-
vable parameters; thermal power, reactor coolant tempcrat;re and pressure have
been related to DNB through the W-3 correlation. The W-3 DNB correlation has

been developed to predict the DNE flux and the location of DNB for axially

NOV'Z 5 1975



a | , TS 2.1-6

to this limiting criterion. Additional peaking factors to account for local

peaking due to fuel rod axial gaps and reduction in fuel pellet stack length

have been included in the calculation of this limit.

The fuel residence time is limited to 7600 EFPH for Cycle 3 of Unit 1 and to

17,000 EFPH for Cycles 1 and 2 of Unit 2 to assure no fuel clad flattening

will occur in the cores without prior review by the Regulatory Staff.

N

’ ' ‘ : , NOV 2 5 W73
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5.

Whenever the reactor is subcritical, except for physics test, the

critical rod position, i.e., the rod position at which criticality

would be achieved if the control rod assemblies were withdrawn in

normal sequence with no other reactivity changes, shall not be lower

than the insertion limit for zero power.

Operation with part length rods shall be restricted such that except
during physics tests, the part length rod banks are withdrawn from

the core at all times.

Insertion limits do not apply during physics tests or during periodid

exercise of individual rods. However, the shutdown margin indicated

in TS Figure 3.12-7 must be maintained except for the low power

physics test to measure control rod:wbrth and shutdown margin. For
this test the reactor may be critical with ;Ii bﬁt one full length
control rod, expected to havg the highest worth, inserted and part

length rods fully withdrawn.

For Surry Unit 1,.after 5000 MWD/MTU of bufnup in Cycle 3, the total
cumulative cycle energy-weighted average D bank insertion should not
be greater than 9%Z. Should this energy—weigh£ed D bank insertion
limit be violated, movable detector surveillance is requiréd for
operation when the thermal power is in excess of 95% power. This

surveillance will be performed in accordance with the following:

Nov 2 5 1975
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‘a. The normalized axial powar distribution, Fj(Z), from thimble

. TS 3.12-4

3 at core elevation 2 shall be measured utilizing at least
two thimbles of the movable incore flux system for which R,
as defined in the basis, has been determined. -This shall be
done immediately following amd as a minimum at 30, 60, 90,
120, 240, and 480 minuteg foilqwipg the events listed below

and evefy eight hours thereafter.

(1 Raising the thermal power above 95% rated power, oOX 26
(2) Movement of the control bank of rods mbre than an

accumulated total of five steps in any one direction.

b. I1f F (2) exceeds its limit, (F (Z))L as defined in the basis,

the reactor power shall be reduced unt11 the linit, (F. (Z))L,

is met.

When the thermal power is in excess of 95%, surveillance, in accor-

dance with a. and b. above, will continue until the total cumulative

cycle energy-weighted D bank insertion is within the prescribed limit.

B. Power Distribution Limits

S~

At all times except during low power physics tests, the hot channel

factors defined in the basis must meet the following limits:

NOV 2 5 1978
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. _ ' : TS 3.12-5

Fo(@) 2(2.10/P) x K(2) for 2 > .5

FQ(Z) <(4.20) x K(Z) for P < .5
N
Fan <1,52 (1 + 0.2(1 - P))

where P is the fraction of rated power at which the core is operat-
ing, K(Z) is the function given in.Figure 3.12-8, and Z is the

core height location of FQ‘

Prior to exceeding 75% power following each core loading, and dur-
ing each effective full power month of operation thefeafﬁer,-éower
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 factor, Fgeas’ shall be
increased by three percent to account for manufacturing
tolerances and further increased by five percent to account

for measurement error.

b. The measurement of enthalpy rise hot channel factor, FEH,

shall be increased by four percent to account for measure-

ment error.

-

If either measured hot channel factor excceds its limit specified
under 3.12.B.1, the reactor power and high neutron flux trip set-~
point shall be reduced until the limits under 3.12.B.1 are met.

If the hot channel factors cannot be bfought to within the limits

“ . B w
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<2.10 x K(Z) and F

TS 3.12-6

N

oM <1.52 within 24 hours, the overpower AT

. and overtemperature AT trip setpoints shall be similarly reduced.

For Cycle 3 of Surry Unit 1, ny(Z) shall be limited to the values

shown in TS Table 3.12 -1 for the unrodded core plane region located

between a core plane elevation 2.5 feet from the top of the core and

a core plane elevation 1.5 feet from the bottom of the core, excluding

grid strap locations. ny(Z) shall be determined to be within its

linit by using the moveable incore detectors to obtain a power

distribution map after each fuel loading, and at least once every

full power month. With ny(Z) exceeding its limit:

(a)

(b)

Operation is restricted to a maximum permitted power level,
Pgp» which is reduced from 100% power one percent for every

one percent ny(Z) exceeds the ny(Z) limit evaluated at

100% power, or L

 * ®

Demonstrate through manual surveilighce'using the moveable
incore detector system that the axial. power distribution limits .
(Fj(Z))L, are not violated. For the purpose of this section

of the Technical Specifications
: . 2.10 (x(z))

) (1.03) (1 +oj) (1.07) ®BZ))

(Fj (Z))L = (P) ('ﬁ'j

where B(Z) is the rod bow penalty as a function of axial core

elevation shown in TS TFigure 3.12 -9, and the other parameters

in the above equation are defined in the basis. The surveillance

on Fj(Z) will be performed by measuring the normalized axial

~ .

~

power distribution, Fj(Z), from thimble j at core elevation Z
utilizing at least two timbles of the moveable incore flux

system for which'ﬁ? as defined in the basis, hés been determined.

. 4

¥ > S .t iat [ i < ". "‘t- =
This shall be done immediately following and as a mlnlmﬁan?z 5 1975




TS 3.12-7

4

30, 60, 90, 120, 240, and 480 minutes, following the events
1isted below and every eight hours thereafter:
1. kaising the thermal power above Ppp or
2, Movement of the control bank of rods more than
an accumulated total of five steps in any one

direction. §
If Fj(Z) exceeds its limit, (Fj(Z))L as defined in this
section, the reactor power shall be reduced until the limit,

(Fj(Z))L is met, or reduce power to a power level below Pgpp-

The reference equilibrium indicated'axia; flux difference (caiied
the target flux difference) at a given power level Po, is that |
indicated aiial flux differcnce ;ith the core in equilibrium xenon
conditions (small or no oscillation) and the control rods more than
190 steps withdrawn. The target flux difference at any other power
level, P, is equal to the target valﬁe'of P multiplied by the
ratio, P/Po. The target flux difference shall be measured at least
once per equivalent full power quarter. The target mflux difference
must be updated during each effective full power month of operation

either by actual measurement, or by linear interpolation using the

most recent value and the value predicted for the end of the cycle

life.

Except during physics tests, during excore detector calibration
and except as modified by 3.12.B.62a; b, or c below, the.indicated
axial flux difference shall be maintained within a +6 to -97% band

about the target flux difference (defines the target band on axial

Id

flux difference). NOV 2 5 1975
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— ' . _ TS 3.12-8

4

At a power level greater than 90 peréent of rated power, if

the indicated axial flux difference deviates from its target

band, the flux difference shall be returned to the target band,

or the reactor power shall immediately be reduced to a level

no greater than 90 percent of rated power.

At a power level no greater than 90 pércent of rated power,

(1

(2)

3)

At a power level no groater than 50 percent of rated power,

The 3indicated axial flux difference may deviate from

jts +6 to -9% target band for a maximum of one hour
(cuniulative) in any 24 hour period provided the flux *
difference does not exceed an envelope bounded by -138
percent and +11.5 percent at 90% power. For every 4
percent below 90% powcr, the permissible positive flux
différénce boundary is extendeq by 1 percent. For every
5 percent below 90% power, tﬁé'permisgiblg negative flux

difference boundary is extended by 2 percent.

If 3.12.B.5.5.(1) is violated then thg reaéﬁor power
shall be reduced to no greater tham 50% power and the
high neutron flux setpoint shall be reduced to no

greater than 557 power.

A power increase to a level greater than 90 percent

of rated power is contingent upon the indicated axial

" flux difference being within its target band.

\ , -

NOV 2 5 1978
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TS 3.12-9

*

(1) The indicated axial flux differénce may deviate from

its.target band.

(2) A power increase to a level greater than 50 percent
of rated power is contingent upon thé indicated axial
flux difference not being ogtsidg its ﬁarget band for
mére than two hours (cumulative) out of the preéeding
24 hour period. One half of the time the indicated

.axial flux difference is out of "its target band up to
50 percent of rated power is to be counted as con-
tributed to the one hﬁur cumulative maximum the f£lux )

difference deviates from its target band at a power

level less than or equal 90 percent of rated power.

4Alarms shall normally be used to indicate the deviations from the

axial flux difference requirements in'g.li.B.Sla‘and the flux |26
difference time limits in 3.12.B.5.b. If the alarms are out of
service temporarily, the axial flux difference shall be logged,

and conformance to the limits assessed, every hour for the first

24 hours, and half—hourly thereafter.

The allowable quadrant to average power tilt is

T = 2.0 + 50 (1.40 [Fxy - 1) < 10% 26
where ny is 1.40 , or the value of the unrodded horizontal plane
peaking factor appropriate.to FQ as determined by a movable incore
detector map taken on at least a monthly basis; and T is the per-
centage operating quadrant tilt limit, having a value of 2% if
125

ny is 1.40 or a value up to 10% if the option to méasured F
is in effect. )



i
| ' TS 3.12-10
7. - If the quadrant to averégérpower tilt exceeds a value TZ as
" selected in 3.12.?;6, except for physics and rod exercise

testing, then:

a. The hot channel factors shall be determined within 2 hours
and the power level adjusted to meet the specification of

3.12.B.1, or

b. If the hot channel factors are not determined within two
hours, the power and high neutron flux trip setpoint shall
‘be reduced from rated power, 2% for each percent of quadrant

tilt.

c. If the quadrgnt to average power tilt exceeds +10% except
for physics tests, the power 1eveL‘§nd high neutrbn flux
.trip setpoint will be reduced from ;ated pover; 2% for each
percent of quadrant tilt. )

[}

8. If after a further period of 24 hours, the power tilt in 3.12.8.7

above is not corrected to less than +TZ:

~

a. If design hot channel factors for rated power are not
exceeded, an evaluation as to the cause of the discrepancy
shall be made and reported as an abnormal occurrence to the

Nuclear Regulatory Commission.

NOV 2 o W78
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TS 3.12 ~11

RN

b. If @he design hot channel factoré fér fated power are exceeded
and the power is greate£ than 10%, the Nuclear Regulatory
Commission shall be notified and the nuclear overpower, over-
power AT and overtemperature AT trips shall be rgduced one
percent for‘éach percent the hot channel fact;r exceeds the

rated power design values.

c. If the hot channel factors are not determined the Nuclear
Regulatory Commission shall be notified and the overpower AT
and overtemperature AT trip settings shall be reduced by the

equivalent of 2% power for every 1% quadrant to average power

tilt.

~C. Inoperable Control Rods

.
.

1. A control rod assembly shall be considér;d inoperable if the
assembly cannot be moved by the drive mechanism, or thg Aésembly
remains misaligned from its bank by more than 15 i?ches. A full-
lengéh control rod shall be conﬁidere& inoperable if gts rod drop

time is greater than 1.8 seconds to dashpot entry.

2. No more than one inoperable control rod assembly shall be permitted
when the reactor is critical.
3. If more than one control rod assembly in a given bank is out of

service because of a single failure external to the individual rod

Wi 2 0 9



6.

TS 3.12-12

a

drive mechanisms, i.e. programming circuitry, the provisions of

3.12.C.1 and 3.12.C.2 shall not apply and the reactor may remain

. ceritical for a period not to exceed two hours provided immediate

attention is directed toward making the necessary repairs. In the
event the affected assemblies cannot be returned to service within

this specified period the reactor will be brought to hot shutdown

conditions.

The provisions of 3.12.C.1 and 3.12.C.2 shall not apply during

physics test in which the assemblies are intentionally misaligned.

-

"If an inoperable full-length rod is located below the 200 step

level and is capable of being tripped, or if the full-length rod
is located below the 30 step level whether or not it is capable

of being tripped, then the insertion limits in TS Figure 3.12-2

s ®
~ ° r

apply.. ; _ T

If an inoperable full-length rod cannot be located,. or if the in-

operable full-length rod is located above the 30 step 1e§el and

cﬁnnot be tfipped, then the insertion limiﬁs in TS Figure 3.12-3

apply.

No insertion limit changes are required by an inoperable part-

length rod.



TS 3.12-13

8. If a full-length rod becomes inoperable and reactor operation is
continued the potential ejected vod worth and associated transient
power distribution peaking factors shall be determined by analysis
within 36 days. The analysis shall include due alloWwance for non-
uniform fuel depletion in the neighborhood of the inoperable rod.
If the analysis results in a more limiting hypothetical transient
‘than the cases reported in the safety analysis, the unit power
ievel shall be reduced to an Analytically determined part power
level which is consistent with the safety analysis,

If the reactor is operating above 75% of rated power'with one excore

auclear channel out of service, the core quadrant power balance shall

_be determined.

1.  Once per day, and .

2. After a change in power level greater ‘than 10% or more than 30

inches of control rod motion. . L.

The core quadrant power balance shall be determined by one of the

following methods:
1. Movable detectors (at least two per quadrant)

2. Core exit thermocouples (at least four per quadrant).



'
49

Inoperable Rod Position Indicator Channels

— ' ‘ TS 3.12-14

-

1.

2.

If a rod position indicator channel is out of service then:

a. For operation between 50% aund 100% of ‘rated power, the position
of the RCC shall be checked indippctly_by core instrumentation
(excore-detector and/er thermocouples and/or movable incore
detectors) every shift 6r4subsequent to motion; of the non-

indicating rod, exceeding 24 steps, whichever occurs first.

ML T

»

b. During operation below 50% of rated power no special ﬁonitoring

is required.

Not more than one rod position indicator (RPI) channel per group

nor two RPI channels per bank shall be permitted to be inoperable

*

LI .

at any time. ' U e

Misaligned or Dropped Control Rod

1.

If the Rod Position Indicator Channel is functional and the

associated part length or full length control rod is more than
iS inches out of alignmeht with its bank a;d cannot be realigned,
then unless the hot channel factors are shown té be within design
limits as specified in Section 3.12,B.1 within 8 hours, power

shall be reduced so as not-to exceed 75% of permitted power.

. Ny s

1975



TS 3,12-15

—

4

2. To‘incrégge power above 75% of rated power with a part-length or
full lcﬁgth control rod more than 15 inchgs out of alignment with
its bank an analysis shall first be made to determine the hot channel -
factors and the resulting allowable power level based on Section

3.12.B.

Basis

The reactivity control éoncept assumed for operation is that reactivity changes
accompanying changes in reactor power are compensated by control rod assembly
motion. Reactivity éhanges associated with xern, samarium, fuel.depletion,
and large changes in reactor coolant temperature (operating teﬁperature to'.

cold shutdown) are compensated for by changées in the soluble boron concentration.

““During power operation, the shutdewn groups are fully withdrawn and control of

power is by the control groups. A reactor trip occurring during power operation

.

will place the reacter inte the het shutdown conditioﬁ.

T g
Y

L

The control rod assembly insertien limits previde for achieving'hot shutdown

by reactor trip at any time, assuming the highest worth cpnt}oI rod assembly
remains fully withdrawn, with sufficient margins to meet the assﬁmptions used
in the accident analysis. In addition, they providé a limit on the maximum
inserted }od worth in the unlikely event of a hypothetical assembly ejection,
and provide for acceptable nuclear peaking factors. The limit may be determined

on the basis of unit startup and operating data to provide a more realistic

-

limit which will allew for more flexibility in unit operation and still assure -

~-

__ compliance with the shutdewn requirement. The maximum shutdown margin require-

. Y 5 5 1975
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15 3.12-16

T——

-

ment occurs at end of core life and is based on the value used in the analysis
of the hypothetical steam break accident. The rod insertion limits are based
on end of core life conditions. Early in core life; less shutdowm margiﬁ is
required, and TS Figure 3.12-7 shows the shutdown margin equi?alcnt to 1.77%
reactivity at end-of-1ife with respect to an uncontrolled cooldown. All other

accident analyses are based on 1% reactivity shutdown margin.

Relative positions of control rod banks are determined by a specified control
rod bank overlap. This overlap is based on the consideration of axial power

shape control.

The specified control rod insertion limits have becn revised to limit the
potential ejected rod worth in order to account for the effects of fuel

densification.

The various control rod assemblies (shutdown baﬁks, contrbl-banks A, B, C, and

D and part-length rods) are each to be moved as a bank, that is, with all
assemblies in the bank within one step (5/8 inch) of the bank position. Position
indication is provided by two methods: a digital count of actuating pulses
which shows the demand position of the banks and a linear position indicator,
Lincar Variable_Differential Transformer, which indicates the actual assembly
position. The position indication accuracy of the Linear Differential Trans-
forme; is approximately +5% of span (7.5 inches) under steady state conditioas.
The relative accuracy of the linear position indicator is sﬁch that, with the

T~

.

oV 2.5 19




- TS 3.12-17

RN

most adverse errors, an alarm is actuated if any two assemblies within a bank

~deviate by more téan 14 inches. In the event that the linear position indicator
is not in service, the effects of malpositioned control rod assemblies are
observable from nuclear and process information displayed in the Main Control
Room and by core thermocouples and in-core movable detectors. Below 50% power,
no special monitoring.is required for mélpositioned control rod assemblies with
Inoperable rod position indicators because, even with an unnoticed complete
assembly miéalignment (part—-length of.full length control rod assembly 12 feet
out of alignﬁént with its bank) operation at 50% stéady state power does not

result in excceding core limits.

The specified control red assembly drop time is consistent with safety analyses

that have been performed.

—
An inoperable control fod aésembly imposes additio?él demands on the operators.
?he permissible number of inoﬁerable control rod\aés;mblies'is limiﬁéd to one
in order to limit the magnitude of tﬁe operating burden, but such a failure
would not érevént dropping of the operable control rod assembli?s upon-reactor

trip.

Two criteria have been choéen as a design basis for fuel performance related

to fission gas release, pellet temperature and cladding mechanical properties.

First, the peak value of linear power density must not excced 20.4 kw/ft. 25
Second, the minimum DNBR in the core must not be less than 1.30 in normal

operation or in short term transiemts,




L .
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In addition to thd’gbove, the peak linear power density must not exceed the
.‘*1imitiné Kw/ft values which result from the large bfeak loss of coolant accident
analysis based on the ECCS.acceptance criteria 1imit of 2200°F on peak clad
temperature. This is required to mcet the initial conditions assumed for the
loss of coolant accident. io aid in specifying the limits ¢n ﬁewer distribution

the following hot channel factors are defined.

FQ(Z), Height Dependent Heat Flux Hot Channel ?actor, is defined as the maxi-

mum 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 tolerances on

" fuel pellets and rods. . , ' .

/

Engincering Heat Flux Hot Channel Factor, is defined as the allowance

Fg,

—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 rod and eccentricity of the gap between pellet and clad.

1 iye

Comblned statistically the net effect is a factor of 1.03 to be applled to

fuel rod surface heat flux.

FN Nuclear Enthalpy Rise Hot Channel Factor, is defined as the.ratio of the

An’
integral of linear power along the rod with the highest integrated power to the

average rod power.

S
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a

should be noted that Fiu is based on an integral and is used as such in

the DNB calculations. Local heat fluxes are obtained by using hot channel

~—

and adjacent channel explicit power shapes which take into account variations
in horizontal (x-y) power shapes throughout the core. Thus the.horizontal
power shape at the point of maximum heat flux is not mnecessarily directly

N
related to FAH'

An upper bouﬁd envelope of 2.10 times the normalized peaking factor axial
dependent of TS Figure 3.12-8 has been determined from extensive analyses
considering all operating maneuvers consistent with the tgchnical specifi—
cations on powe1 distribution control given in Section 3.12.B.4. The resuits
of the loss of coolant accident analyses are conserVatlve with respect to.the
~CS acceptance criteria as specified in 10 CFR 50.46.

S~

When an FQ measurement is taken, both experimental érror and manufacturing
tolerance must be allowed for. Five percent is the éppropriate allowance
for a full core map (> 40 thimbles monitored) taken with the movable incore

detector flux mapping system and three percent is the- appropriate allowance

for manufacturing tolerances.

In the specified 1imi£ of Fﬁn there is an eight percent allowance for un-
certainties which means that normal operation of th; core is expected to
result in Fﬁn 5_1.52/1.08. The logic behind the larger uncertainty in this
case is that (a) normal perturbations in the radial power shape (e.g. rod
misalignment) affect FXH’ in most cases without necessarily affect Fq, (b)

~“the operator has a direct influence on FQ through movement of rods, and can

- ~ NOV 23 W%
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\/huit it to the desired value, he has no direct controi over Fﬁﬂ’ and (c)
an error in the predictions for radial power shape, which may be detected
during startup physics tests can be compensated for the FQ by tlghtcr axial
contyol, but.compensation for FAH is taken, exper:mental error must be allowed
for and four percent is the appropriate allowance for a full core map (> 40
thimbles monitored) taken with the movable incore detector flux mépping
system. |
Measurement of the hot channel factors are required as part of startup physics
tests, during each effective full power month of operation, and whenever ab-
normal power distribution conditions require a reduction of core power to’a
level based on measured hot channel factors. The iﬁcore map taken following
\/fOIG loading provides confirmation of the basic nuclear désign bases including

proper fuel loading patterns. The periodlc incore mapp’ng provides additional

assurance that the nuclear design bases remain inviolate and jdentify operational

~ L 2
T e

anomalies which would, otherwise, affect these bases.

Tor normal operation, it is not necessary to measure these quantities. Instead
it has been determined that, provided certain conditions are observed,

" the hot channel factor 1imits will be met; these conditions are as follows:

1. Control rods in a single bank move together with no individual
rod insertion differing by more than 15 inches from tﬁe bank
.demand position. An indicated misalignment limit of 13 steps
preclﬁdes a rod misalignﬁbnt no greater than 15 inches with

consideration of maximum jnstrumentation error.

NOV 2 5 1975
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J

Control rod banks are sequenced with overlapping banks as shown

in Figures 3.12-1A, 3.12-1B and 3.12-2.

The full length and part length control bank insertion limits are
not violated.

-
,

For Surry Unit 1, the total cumulative cycle energy weighted average

D bank insertion limit is observed.

Axiél power distribution control proqedures, which are given in’
terms of flux difference control and control bank insertion limi;s-
are observed. TFlux difference refers to the difference between the
top and_bottém halves of two-section excore neutron detectors. The
flux difference is a measure of the axial offsetvwhich is defined as

the difference in normalized power between the top and bottom halves

~ R

LI

of the core. ‘ R

The permitted relaxation in F§H with decréasing power level zllows radial
power shape chahges with rod insertion to the insertion limits. ‘It has been
determined that provided the above coﬁditions 1 through 5 are observed,
these hot channel factors limits are mef. In Specification 3.12.B.1, FQ is

arbitrarily limited for P < .5 (except for physics tests).

For Surry Unit 1, the total cumulative cycle energy weighted average D bank
insertion limit referred to above is designed to ensure that long-term core
depletion with significant D bank insertion does not, occur, since such

depletion could produce an axial burnup distribution which could cause the

’
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4

total peaking factor to potentially excced the LOCA limiting FQ(Z) for
\Jcertain plant manéuvers.near the end of Cycle 3. However, it has been deter-
mined that for these plant maneuvers, the ?Q(Z) upper band envelope will not
be violated if after 5000 MWD/MTU, the core is depleted with the cumualtive
energy weighted D baqk insertion from the beginning of cycléJné’greater than
9%. 1If this total cumulative cycle energy wéighted average D bank insertion
1imit is violated, additional axial power distributioh,surveillance-using the
movable detector system is implemented in order to assure that the power peaking
factor, FQ(Z), is maintained at or_below the limiting value. Flux shape
surveillance is not required below 95% power, since it has been determined that
for the worst case, including plant maneuvers following.core deplétion with
significant D bank insertion, the calculated FQ(Z) peaking factor at 100% power
is at the most 5% above the LOCA limiting FQ(Z) envelope..
Movable incore instrumentation thimbles for surveillance are selected‘se that
the measurementé are repreéentative of the peak éoie powgf_depsity., By limiting
the core average axial power distribution, the total power peéking factor FQ(Z)
can be limited since all other components remain relatively fixéd. The remain-
ing part of the total power peaking factor can be derived_ba;ed-on incore |
measurements, i.e., an effective radial peaking factor,'ﬁ, can be determined
as the ratio of the totalipeaking factor result from a full core flux map and
the axial peaking factor in a selected thimble. Based on this approach, the

operational limit on the axjal distribution function Fj(z) is derived as

follows:

. < W% 2 LN
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. 2.10_(K(2))
(Fy &Ny, = @) .03 (A + 09)(1.07)

Fj(Z) is the normalized power distribution from thimble j at

core elevation Z.

. P is the fraction of thermal power. -

K(Z) is the reduction in limit as a function of core elevation Z

as detennined from TS Figure 3.12-8.

(Fj(Z))L is the operational limit omn Fj(Z).

R

9 for thimble j, is determined from at least n=6 incore flux

maps covering the full configuration of permissible rod patterns

(4

at the thermal power 95% of rated powern.

~ "
.R=1 z Ry
2 sl ‘
where
Fmeas
e,
B OGO

and Fij(Z) is the normalized axial distribution at elevation Z from

Thimble j in map i which had a measured peaking factor without un-

certainties of densification allowance of Fgeas by
. i

~
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The fuii,incore flux map used to update'i and for monitoring Fj(Z)
shall ﬁe taken at least once per every rggular effective full power
month. The continued accuracy and representativeness of the
selected thimbles shall be verified by using the latest £lux maps
to updaté the R for each representative thimble.“‘ -

f. °j is standard deviation of Rj and is'derived from n flux maps

- from the relationship below, or 0.02, w?}chever is greater.
3

. n 3
1 . ®,-R, )2
n-1 Z j. ij
i=1 '

Ry

63'.-.

g. The factor 1.03 reduction in the (kw/ft) limit is the engineering

uncertainty factor.

The procedures for axial power distribution cogt;ol.a:e designed to minimize
the effects of xenon redistribution on the axial power‘gistéiﬁution during -
joad-follow maneuvers. Basically control of flux differe;ce is requiredbto
limit the difference between the curren£ value of flux difference (AI) and a
reference value which corresponds to the full power equiiibriuﬁ value of
axial offset (axial offset = Ai/fractional power). The reference value of

flux difference varies with power level and burnup, but expresses as axial

offset it varies only with burnup.

The technical specifications on power distribution control given in 3.12.B.4
along with the cycle energy weighted D bank insertion limit given in 3.12.A.7

) S NOV 2 5 1975
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assure that the FQ upper bound envelope of 2.10 times Figure 3.12-8 is‘not
exceeded and xenon distributions are not developed which at a later tﬁne;
would cause greater local power peaking even though the flux difference is

then within the limits specified by the procedure.

For Cycle 3 of Surry Unit 1, a limit on ny(Z) has been imposed to insure y
that with the inclusion of the rod bow power peaking pealty, the LOCA

FQ(Z)/P envelope will not be violated. If, b§ core flux mapping, the

ny(z) 1imit is determined to be violated, the‘minimum allowable power

level will be reduced from 100% réted power by one percent for each one

percent violation of the ny(Z) 1limit, or manual moveable detector surveillance

will be implemented for the period that the violation occﬁrs. The imposition

of the limit of ny(Z) i{s an interim measure taken to conserQatively include the

S

potential effects of rod bowing on core power capability until the NRC has

further evaluated the problem.

‘s

.
~ R
yugl

fhe target (or reference) value of flux difference is determinéd as follows.

At any time that equilibrium xenon conditions have been established, the
indicated flux difference is noted with the full length rod control bank more
than 190 steps withdrawn (i.e. normal full power operatiég posifion appropriate
for the time in life, usually withdrawn farther as burnup proceeds). This
value, divided by the fraction of full power at which the core was operating

is the full power value of the target flux difference. Values for all other

core power levels are obtained by multiplying the full power value by the

-

fractional power. Since the indicated equilibrium value was noted, no allow-

~.
~

_ ances for excorc detector error are necessary and indicated deviation of +6 to

-97 AI are permitted from the indicated reference value. During periods where

extensive load following is required, it may be impractical to establish the

- NOV 25w
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required core conditions for measuring the target flux difference every month.
For this reason, the specification provides two methods for updating the target

flux difference.

Strict control of the flux differenée (and rod position) iéﬂnot as necessary
during part power operation. This is because xenon‘distribution control at
part power is not as significant as the contrgi at full power and allowance

has been mﬁde in predicting the heat flux peaking factors for less strict
control at part power. Strict control of the flux'difference is ﬁot possible
during certain physics tests or during required, periodic, excore detector
calibrations which require larger flux differences than permitteﬁ. Tﬁeréfore,
the specifications on power distribution control are not applied during physics

tests or excore detector calibrations; this is acceptable due to the low

probability of a significant accident occuring during these operations.

P
'Y
..

) in some instances of rapid unit power re@uctioh auéomatig rod motion will
cause the flux difference to deviate from the target band nhe& the reduced
power level is reached. This does not necessarily affect the xenon dis-
tributlon suffic1ent1y to change the envelope of peaking factors whlch can
be reached on a subsequent return to full power w1th1n the target band, how-
ever to simplify the speclfication, a limitation of one hour in any period
of 24 hours is placed on operation outside the ban&. This ensures that the
resulting xenon distributions are not significantly different from those
resulting from operation within the target band. The instantaneous
consequences of being outside theAEand, provided rod insertion limits are
observed, is not worse than a 10 percent increment in peaking factor for the
allowable flux differcnce at 90% power, in the range +14.5 to -21 percent

- (+11.5 percent to -18 ﬁerceﬁt indicated) where for cvery 4 percent below

\ : " NV g 5 e
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—

rated power, the permissible positive flux difference ﬁoundary is extended
by_l'pergent, aﬁa for every 5 percent below rated power, the permissible
negative flux difference boundary is extended by é percent.

As discussed above; the essence of the procedure is to maintain the xenon
distribution in the core as close to the equilibrium full power condition

as possible. This is accomplished, by using the béron system to position

the full length control rods to produce the ;equired indicated flux difference.
At the optiqn of the operator, credit ma& be taken for measured decreases in
the unrodded horizontal plane peaking factor, FXYﬂ

form of an expansion of permissible quadrant tilt limits.over tilt limits

This credit may take the

over the 2% value, up to a value of 10%, at which-point specified power re-
ductions are prudent. Monthly surveillance of ny bounds the quantity because

it decreases with burnup. (WCAP-7912 L). ¢

.
Y

A 2% quadrant tilt allows that a 5% tilt might'éétﬁally'bé‘present'in the core

because of insensitivity of the excore detectors for disturbances near the core

center such as misaligned inner control rods and an error allowance. No
increase in FQ-occurs with tilts up to 5% because misaligned control rods
producing such tilts do not extend to the unrodded plane, where the maximum

FQ occurs.

NGy 3 o 1z
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c?ore(lgzizzi)lt‘, Z : . ny(Z) limit
1.5 1.406/P
2.0 1.445/F
2.5 1.471/p
3.0 1.535/P
a.5 1.570/P
4.0 1.527/p
4.5 1.510/P
5.0 1.492/p
5.5 1.485/ ’
6.0 1.478/P
6.5 1.494/P
2.0 1.461/P
7.5 ‘ 1.431/p
8.0 VT ediau/p
8.5 -1,395/P
9.0 1.418/P
9.5 1.422/P.

where

-

-

F (Z) = ratio of peak power density to average power density
Xy in the horizontal plane at elevation 2

P = fraction of rated power at which the core is operating

26



BANK POSITION (FRACTION INSERTED)

TS FIGURE 3,12-1A

U (RIS EEEY
CYCLE 2 BURNUP .
< 7500 MiD/MTU
CYCLE 2 BURNUP _..

> 7500 MWD/MTU - -

e

0.0 0.2 0.4 0.6 0.8 1.0
FRACTION OF RATED POWER

FIGURE 3.12-1A CONTROL BANK INSERTIOY LIMITS FOR 3-LOOP
NORMAL OPERATION-UNIT 1
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. UNITED STATES
. ~— NUCLEAR REGULATORY COMMI._.ON
« WASHINGTON, D. C. 20585

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENTS NO. 11 TO LICENSES NOS. DPR-32 AND DPR-37

CHANGE NO. 26 TO TECHNICAL SPECIFICATIONS

VIRGINIA ELECTRIC & POWER COMPANY

SURRY POWER STATION UNITS 1 & 2

DOCKETS NOS. 50-280 AND 50-281

"I. Introduction

By a letter dated September 8, 1975, and supplemented by letters dated
October 22, 1975 and October 30, 1975, Virginia Electric & Power Company
(the licensee) requested changes to the Technical Specificatioms appended
to Facility Operating Licenses Nos.-DPR-32 and DPR-37 for the Surry
Power Station Units 1 and 2. The purpose of the request is to revise

the Surry 1 Technical Specifications as required to operate within the
appropriate fuel and core design limits during the third fuel cycle.

~

11, Discussion

The reloading of the core for fuel cycle 3 will involve the replacement

of 81 assemblies with 65 once-burned assemblies from cycle 1 and 16

fresh assemblies of the 157 fuel assemblies in the core. The third

cycle core will comsist’ of six regions of fuel; three that are carried

over from the second cycle, Regions 4, 4A and 4B; two that are once

burned from cycle 1, Regions 1 and 3; afid one that is fresh, Region 5.

The fuel to be added to the core is not significantly different in

design or in operating characteristics from the fuel it replaces. .
The rearrangement of fuel assemblies in the reloaded core affects

core physics calculations and, as a result, changes to the Technical
Specifications are required. Rod bowing effects described by Westinghouse
(reference 3) are alsoaccommodated in these Technical Specification changes.

III. Safety Evaluation

A, Clad Flattening

Clad flattening time is predicted to be 17,000 effective full
power hours (EFPH) for the limiting regiom, Region 3, using the
NRC approved evaluation model - WCAP 8377 (Proprietary) and
WCAP 8381 (Non-Proprietary), entitled, "Revised Clad Flattening
Model" July 1974. Region 3 had a Cycle 1 fuel residence time

of 9400 EFPH; therefore, Region 3 has a Cycle 3 allowable
remaining residence time of 7600 EFPH. Cycle 3 has a predicted
operational time of only 6400 EFPH. We conclude clad flattening

will not occur during Cycle 3.

i g e
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B.

Nuclear Desigﬁ

1.

Core Characteristics

The Cycle 3 core loading will consist of 65 once-burned
fuel assemblies from Cycle 1, 76 once-burned assemblies
from Cycle 2, and 16 fresh assemblies. Two 17 x 17 test
assemblies loaded in Cycle 2 will remain in the core. The
presence of these assemblies does not affect the core
nuclear characteristics adversely relative to an all 15 x 15
assembly core.

For the cycle 3 core loading, the worth of two control rod
banks moving gogether was predicted to be 65 pem/sec

- /1 pem - 10 /A K/ for Cycle 3 compared to a value of

60. pem/sec for the FSAR. Ejected control rod worths for the
Beginning of Cycle - Hot Full Power (BOC-HFP) and End of
Cycle - Hot Full Power (EOC<HFP) rod ejection incidents are
greater for Cycle 3 than the corresponding analyses performed
previously. These cases were reanalyzed, and are discussed
below under accident analysis. -
Other nuclear characteristics of the Cycle 3 core fall within
the range used in accident analyses accepted for previous
cycles. These analyses remain applicable.

Power Distribution

The licensee has provided predictions of the maximum peaking
factor as a function of core axial height, F.(Z), for the
Cycle 3 core characteristics. The F.(Z) calgulations were
performed using constant- axial ofiseg control (CAOC)

- procedures. The predictions comsider various load following

maneuvers as a function of extremes in possible depletion
modes of the reactor, control strategies, and magnitude of .
the load follow. The maximum F.(Z) calculated is compared
with the F.(Z) limit, which musg be maintained to avoid
exceeding ghe linear power density used for the LOCA analysis.

For Surry Unit 1 Cycle 3 the results of the calculations
indicate that the F,(Z) limit will not be violated under the
present constant axgal offset control Technical Specifications
with the following single exception. )

Some of the load follow maneuvers allowed under CAOC
were analyzed for near end of cycle life condition and
found to result in power peaking in the upper portion of
the core in excess of the FQ(Z) limit. This potential
power peaking was less than'5% above the F.(Z) limit. To
ensure that this will not occur howevér,che licensee
has proposed to augment CAOC procedures by including a

. . .
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4

technical specifigation which limits the energy-weighted
average insertion over the cycle of control bank D to no
greater than 9%. He has furnished results of an analysis
(Reference 1) which shows the effectiveness of the energy-
weighted bank D insertion limit in avoiding the F.(Z) limit
vioclations. We find this technique acceptable, as F_(2) limit

violations will be avoided, and approve Tebhnical~5pgcification

3.12.4.7 proposed by the licensee to limit D bank insertion.

The licensee has also furnished results of departure from
nucleate boiling ratio (DNBR) analysis for limiting axial
power shapes generated by the F.(Z) calculations. These
show greater conservatism than @he 1:55 axial cosine shape
employed as a design basis for departure from nucleate boiling
(DNB) protection setpoints. We conclude that the F, (2Z)

limit and DNB design basis will not be violated in dormal
operation of Cycle 3.

Control Rod Insertion Limits

-

The licensee proposed to change the control rod insertion
limits for Cycle 3 to provide more flexibility in control

rod bank positioning of the Hot Zero Power (HZP) critical
position and in going from HZP to power operation. BHe has
evaluated these insertion limits for conformance with the )
following design limiting criteria:

1) The required shutdown margin must be maintained
throughout the cycle. -

2) The enthalpy rise hot channel factor, g?n must be
maintained within limits. :

3) The consequences of an ejected contrél rod assembly

must be within the accepted: limits.

4) The trip reactivity assumed in the accident analysis
must be available.

5) Statically misaligning a control assembly will not
violate the thermal design basis with respect
to DNBR. :

6) The uncontrolled withdrawal of a control assembly
« bank will not result in apeak power density that
exceeds the center line melting criterion.

*92<3time (% insertion) x Power dt
:;tlme Power dt
A A : B rmamer LT .o e s dal At SR
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The second criterion was limiting for the shortened Cycle 2
core prior to Cycle 3. The other criteria were satisfied
with margin. We find these criteria acceptable for Cycle 3,
particularly since there is_an extra margin of 4% in the
uncertainty allowance for F H in Cycle 3 over Cycle 2.

A
Rod Bowing

The licensee has employed the rod bow peaking factor penalties
calculated by Westinghouse Electric Company (Reference 3).

The Westinghouse calculations are based upon a characterization
of all their bowing experience to date. The characterization
is inferred from the inspection -of 24 different regioms of
fuel (about 25,000 fuel rods) including more than 70
assemblies at burnups beyond 27,000 MWD/MIU. The bowing is
characterized by a bow variance at each spacer span (6
elevation increments). The licensee has properly assessed
span-wise bow penalties (for burn up of 25,000 MWD/T) for
Surry 1, Cycle 3 from the Westinghouse data.

Combining the axially-dependent maximum peaking factors, F (z),
that were presented in Fig. 1 of Reference 1 with the axiagly—
dependent rod bow penalties described above led to several
potential violations of the LOCA limiting F {Z) envelope.

The largest potential violation was 2.1%. ghis is less than
the 2.5 to 3.5% rod bow penalty factors because there was
adequate margin between the calculated F,(Z) points and the
limit envelope. . » . : Q

The licensee used a horizontal plane peaking factor, F

of 1.435 at the controlling axial elevatioms in order 23 predict
the maximum F.(Z). This value of F__ 1s conservative by 2.1%
as indicated gy 3~dimensional calcufztions. The licensee is
imposing a rod bow penalty, at the controlling axial elevation
by reducing the allowable F__ . The necessary.reduction never ,
exceeds the existing 2.1% conservatism thus the rod bowing

penalty is acommodated by the conservatism in the ny calculatiqns.

At our request the licensee has proposed a Technical Specifi-

 cation which verifies this accommodation of the rod bow penalty

as follows: The F__ in unrodded planes shall be measured

and compared to the’allowable F__ for each axial location at
core startup and at monthly int§¥vals thereafter. Should

the F  exceed the allowable value, in-core surveillance of
FQ(Z) r a core power decrease is required to assure that the
F1(Z) limit is met. The in-core surveillance is a manual
agplication of the axial power distribution monitoring system
(APDMS). This in-core surveillance has been and continues

to be included in Techmical Specifications as an acceptable
method for limiting peaking factors at Surry.
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We find the above Technical Specification acceptable as it
requires confirmation by measurement of the calculation of
F.(Z) regarding the value of F__ and provides alternate
pgocedures to assure that the fy(Z) limits are observed even
if the F__ limit is not met. Tgis procedure is acceptable as
it provi§Zs assurance that peaking factor limits will not be
exceeded in Cycle 3 operation.

"5, Accident Analysis .

Results of the analysis for the rod withdrawal from sub-
critical incident showed-that the peak heat flux increased

by only 4% due to the higher reactivity insertion rate of 65
pcm/sec for Cycle 3. Since the peak heat flux for the
analysis presented in the FSAR reached only 67% of the nominal
full power value, the increased reactivity insertion rate

does not affect the conclusions presented in the FSAR.

While ejected rod worths for BOC-HFP & EOC-HFP are greater for
Cycle 3 than for the original analysis; reanalyses show fuel
and clad temperatures and the number of fuel pins in DNB to

be less than applicable limits for this accident (Reference 2).
We conclude the reanalysis for the ejected rod accident is
acceptable, thus the consequences are within limits. )

Reactor System Design - o

1. Moderator Temperature Coefficient

The Surry Uaits 1 and 2 proposed Technical Specification
change has been reviewed with the understanding that the
positive moderator temperature coefficient referenced in .
the licensee's September 8, 1975 letter would not be used
during Cycle 3. Technical Specification Section 3.1,E.1
requires that the moderator temperature coefficient be
negative or zero. . S L

2. Transient and Accident Analyses

The transients and accidents previously reported have been
reevaluated for the cycle 3 core. We find such limiting
transients as boron dilution and rod withdrawal (which was
analyzed with a peaking factor E =1.,55) to be within
acceptable limits. That is, there is sufficient time for
operator action before loss of shutdown margin and the minimum
DNB ratio does not fall below 1.30. We find the steam line
break accident to have been analyzed with the appropriate
parameters applying to the cycle 3 core.

~
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IV Conclusion

o

3. Rod Bowing Effects on DNBR

The analyses previously referenced were performed with a
pitch reduction factor which results in a 3.3 percent margin
_4n DNBR to allow for rod-to-rod bowing. Recent discussions
with Westinghouse indicate that this penalty is inadequate.
New data on 15 x 15 rod bundles with up to 27,000 MWd/MTu
burnup show that the bowing model presented in WCAP-8346,
YAn Evaluation of Fuel Rod Bowing," underestimates the extent
of rod bowing. The 15 x 15 bowing data indicate that a penalty
of approximately 4.2 percent in DNBR should be applied to
the Surry design to account for rod bowing during Cycle 3.
We will require that a total penalty of 6.2 percent in DNBR
(including Surry design pitch reduction penalty) be used to
account for rod bowing. A suitably conservative wvalue
of 6.2 percent was chosen instead of the 4.2 percent penalty
because the review of the Westinghouse approach for 15 x 15
geometry has not been completed. Once the review is complete
the 6.2 percent penalty may be modified to conform to the
data. . .

As stated previously, the Surry core design offers approxi-
mately 3.3 percent margin in DNBR due to pitch reduction
in the analyses. The remaining 2.9 percent of the 6.2 percent
penalty is equivalent to a 1.7 percent heat flux penalty.
To achieve a 1.7 percent heat flux reduction Technical
Specification 3.12 has been changed to limit operation of the
Surry 1 cycle 3 core to an enth3lpy rise peaking factor,
F, ., of 1.52 rather than 1.55. With this limitation-rod
bowing effects on DNBR will be azcommodated in an acceptable

_ manner. ) R :

We have concluded, based on the considerationms discussed above,
that: (1) because the change does not involve a significant
increase in the probability or consequences of accidents
previously considered and does not involve a significant
decrease in a safety margin, the change does not involve a
significant hazards consideration, (2) there is reasonable
assurance that the health and safety of the public will not

be endangered by operation in the proposed manner, and (3) such
activities will be conducted in compliance with the Commission’s
regulations and the issuance of the amendments will not be
inimical to the common defense and secuXity or to the health
and safety of the public. ‘

. T~
Date: NOV 2 5 1978

e i T g o i .
\ Do T ey & Bea

- - -

T



References

1. Letter from C. M. Stallings-(VEPCO) to R. W. Reid (NRC)
. (Proprietary), Serial number 746, October 22, 1975.

2. Risher, D. H, "An Evaluation of the Rod Ejection Accident in
Westinghouse Pressurized Water Reactors Using Spatial
Kinetics Methods", WCAP-7588 Rev. 1-A (Proprietary),
January 1975.

3. Letter from C. Eicheldinger (Westinghouse) to D. Vassallo
- (NRC) (proprietary), Number NS-CE-828, October 28, 1975.

t e




e it e e g S

FR UL

UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKETS NOS. 50-280 AND 50-281

_VIRGINIA ELECTRIC & POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

-

Notice is hereby given that the U. S. Nuclear Regulatory‘Commission
(the Commission) has issued Amendments No. 11 to Facility Operating
Licenses Nos. DPR-32 and DPR-37 issued to Virginia Electric § Power
Company (VEPCO) which revised Technical Specifications for operation
of the Surry Power Station, Unifs liénd 2, located in Surry Couniy,
Virginia. The amendments are effective as of the date of issuance.

-The amendments revise the prbvisions'in the Technical Specifications
relatlng to the replacement of 81 of 157 fuel assemb11es in the reactor

core, const1tut1ng refueling of the core for third cycle operation of

.«

.‘/,/

Unlt 1.

The appllcatlon for the amendments complies with the standards

and requirements of the Atomic Energy Act of 1954, as amended (the .Act},

- and the Commission's rules and regulationms. The Commission has made

appropriate findings as required b} the Act and the Commission's rules

b g e e

and regulations in 10 CFR Chapter I, which are set forth in the license
amendments. Prior public notice of these amendments is not required

since the amendments do not involve a significant hazards consideration.
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For further details with reépect to this action, see (1) the

. application for amendments dated September 8, 1975, as supplemented

October 22, 1975 and October 30, 1975, (2) Amendments No. 11 to Licenses

Nos. DPR-32 and DPR-37, with Change No. 26, and (3) the Commission's

related Safety Evaluation. All of these items are available for public

in;pection at the Commissien's Public Document Room, 1717 H-Street,

N; W.,'Washingfon, D. C., and at the Swem Library, College of William

& Mary, Williamsburg, Virginia 23185.

A copy of items (2) and (3) may be obtained upon request addressed
to the U. S. Nuclear Regulatery Cemmission, Washington, D. C. 20555,

Attention: Directer, Divisien of Reacter Licensing, Office of Nuclear

Reactor Regulation.

Dated at Bethesda, Maryland this 26th. day of November, 1975.

FOR THE NUCLEAR REGULATORY COMMISSION

Ve, S&w&&

Mezrfen Fairtile, Acting Chief
7. @perating Reactors Branch #4
- Divisien of Reactor L1cens1ng
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