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' Docket Nos. 54269/370/287 S 2 0 s
:

Duke Power Company
ATTN: Mr, Willisw O. Parker, Jr.
Viece President - Steam Production
| 422 South Church Street
3 P, O, Box 2178
Chariotte, North Carolina 23242

Gentlemen:

. The Cormission has issued the enclosed Awendments Nos.» », : vy, &nd 2
for lLicenses Nos. DPR-38, DPR-47, snd DPR-55 for the Oconeo Nuelear
Station, Units Nes. 1, 2, and 3, These amendments consist of changes

i to the Technical Specifications and are in responss to your requests

5 dated Februayy 25, 1975, as vevised May 7, 1976, and dated June 11,

; 1976.

; These amendments (1) revise the Technical Specifications to establish
1 operating limits for Unit 2 Cyele 2 operation based uwpen an acceptable

5 Emorgency Core Cooling System evalugtion model conforming to the require-
3. pents of 10 CPR Section 58.46 and {2) terminste the operating vestrictiens
i jmpesed on Unit 2 by the Commission's December 27, 1974 Order for Modi-
fication of Licemse. ‘ _

Copies of the Safety Eveluation and the Federal Register Notice are
also eaclosad.

Sincerely,
Supliad sigped Ry

A. Schwencer, Chief
Operating Reactors Bramch #1
pivision of Operating Reactoers

Enclosures:
See next page
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Duke Yower Conpany

ce w/enclosures:

Mr, William L. Porter
Duke Power Company

P. 0. Box 2178

422 Soutl Church Strecet
Charlotte, North Carolina

Mr. Troy B. Conner
Conner § Knotts

1747 Pennsylvania Avenue, NW

Washington, D. C. 20006
Oconee Public Library
201 South Spring Strect

Walhalla, South Carolina

Honorable Recse A. Hubbard

28242

29691

County Supervisor of Oconee County

Walhalla, Scouth Carolina

Office of Intergovernmontal

Relations
116 West Jones Strect

29621

Ralcigh, North Carolina 27603

June 30, 1976
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DUKE POWER COMPANY

DOCKET NO. 50-269

OCONEE NUCLEAR STATION, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

"Amendment No. 27
License No. DPR-38

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

A. The applications for amendment by Duke Power Company (the
licensee) dated February 25, 1975, as revised May 7, 1976,
and dated June 11, 1976 comply 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 facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

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 security or to the health and safety of
the public; 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. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment., :



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

FOR THE NUCLEAR REGULATORY COMMISSION

Kl R Gl

Karl R, Goller, Assistant Director
for Operating Reactors
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 30, 1976
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DUKE POWER COMPANY

DOCKET NO. 50-270

OCONEE_NUCLEAR STATION, UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

"Amendment No. 27
License No. DPR-47

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

A.

B,

The applications for amendment by Duke Power Company (the
licensece) dated February 25, 1975, as revised May 7, 1976,
and dated June 11, 1976 comply 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 rcgulations of
the Commission; :

There is reasopable 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;

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.

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment.,



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

FOR THE NUCLEAR REGULATORY COMMISSION

fbd R Gl

Karl R. Goller, Assistant Director
for Operating Reactors
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 30, 1976
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NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

DUKE POWER COMPANY

DOCKET NO. 50-287
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OCONEE NUCLEAR STATION, UNIT 3

AMENDMENT TO FACILITY OPERATING LYCENSE

Amendment No. 23
License No. DFR-55

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

‘A. The applications for amendment by Duke Power Company f{the
licensee) dated February 25, 1975, as revised May 7, 1376,
and dated June 11, 1976 comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulaticns set
forth in 10 CFR Chapter I; \ ‘

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

C. There is reasonable assurance (i) that the activities authoirizead
- 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 security or to the health and safety of
the public; 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. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment .
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3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

fod P Gl

Karl R. Goller, Assistant Director
for Operating Reactors
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 30, 1976
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Bases - Uni t 2 - .

The safety limits presented for Ocono? mit 2 hoave been generated using

BAW-2 critical heat flux correlation = ° and the Reactor Coolant System

flow rate of 107.6 percent of the design flow (]31.21x10’ 1bs/hr for

four-pump operation). The flowzgale utilized is conservative compared to

the actual measured flow rate. .

To waintain the integrity of the fuel cladding and to prevent fission

product rclease, it is necessary to proevent overheating of the cladding

under normal operating conditvions. This is accomplished by operating

within the nucleate boiling regime of heat transfer, wherein the heat

tronafer coelfficient is large cnough so that the clad surface temperature

is only slightly greater than the coolant temperature. The upper bounaury

of the nucleate boiling regime is termed “departure from nucleate boiling"
(DEB) . At this point, there is a sharp reduction of the heat transier
coefficient, which would result in high cladding temperaturcs and the
possibility of cladding failurc. Although DNB is not an observable

parameter during reactor operation, the ohservable parameters of neutron

power, reactor coolant flow, Lemperature, and pressure can be related to

DNB thhrough the use of the BAW-? corvclation (1). The RAW-2 correlation -
has been developoed to predict DNB and the location of DNB for axially

uni form and non-uniform heat flux distributions. The local DB ratio
(ONBR)Y, defined as the ratio of the heat flux that would causc DNB at a
particular core location to the actual heat flux, is indicative of the
“margin to DNB.  The minimum value of the DNBR, during steady-state
operatiop, normal operational transicents, and anticipated tramsicnts is
limited to 1.30. A DNBR of 1.30 corresponds to a 95.percent probability

at a 95 pereent cenfidence icvel that DB will not occur; this is considurcdl
a conservative margin to DNB for all operatiug conditions. The difference
betveen the actual core outlet pressurc and the indicated reactor coolant
system pressure has been considered indoterminingthecoreprotuction safety
}imits. The difference in those two pressures is nominally 45 psi; however,
only a 30 psi drop was assumed in reducing the pressure trip setpoints to
correspond to the elevated location where the pressure is actually measured.

1

tThe curve presented in Figure 2.1-1B represents the conditions at which
a2 minimum DNBR of 1.30 is predicted for the maximum possible thermal ‘
power (112 pereent ) vhen four regetor coolant pumps are operating (mininum

. . ) . .
reactor coolant flow is 141.3x10° Ihs/hr). This curve 18 based on the
following nuclear power peaking factors with potential fuel densification

. N N N

and fuel rod bowing effcets: Pq = 2.067; FAH = 1.78; F7 = 1.50. The l
design peaking combination results in a more conscervative DRBR than any
other power shape that exists during normal operation.
The curves of Fipure 2.1-2B are basced on the wore rectrictive of two
thermal limits and include the effeets of potential fuel densification
and tuel vod bowing: _ ‘

2.1-3a Amendments Nos. 27, 27 § 23
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1. The 1.30 DNBR limit produced by a nuclear peaking factor of Fc = 2.67
or the combination of the radial peak, axial peak and positioﬂ of the
arnial peak that yiclds no less than a 1.30 DNBR.

The combinal ion of radial and axial peak that causes  central fuel
melting at the hot spot. The limit is 19.8 kw/ft for Unit 2.

N

Power peaking is not a dircctly observable quantity, and, therveford, limits
have been established on the bases of the reactoy power imbalunce produced
by the power peaking. : '

The specified flow rates for Curves 1, 2, and 3 of Figure 2.1-2B correspond
to the expected winimen flow retes with four pumps, three pumps, and one
pump in cach loup, respectively. ) : :

The curve of Figure 2.1-1B is the most restrictive of all possible redctor
coolant pump-maximum thermal power combinations shown in.Figure 2.1-3B.

The maximum thermal power for three-pump operation is 86.4 percent due to
a power level trip produced by the flux—-flow ratio 74.7 percent flow X
.. . . . . .
1.07 & 79.6G percent power plus the waximum calibration and instrument Crrer.

“The maximom thevmal power for other coolant pump conditions are produced in

a similar wmanner.

For cach curve of Figure 2.1-3B, a pressure-tempecature point above and to
the left of the curve would result in a DNBR greater than 1.30 or a local
quality at the point of minimum DNBR less than 22 percent for that
particular reactor coolant pump situation. The 1.30 DNBR curve for four-
pump operation is more restiictive than any other rveactor coolant puiyp
situation because any pressure/temperature point above and to the left of
the four-pump curve will be above and to the left of the other curves.

References - .

(1) Corrclation of Critical Heat Flux in a Bundle Cooled by Pressurized
Water, BAW-10000, HMarch 1970.

(2) Oconee 2, Cycle 2 - Reload Report - BAW-1425 (Rev. 1), April 1976.

2.1-3b Amendments Nos. 27, 27, § 23




Basen - Unii 3

To maintain the integrity of the fuel cladding and to prevent fission product
release, it s necessary to prevent overheating of the cladaing under normal
operating conditions. This is accomplished by operating withip the nucleate
boiling reazime of hea transfer, wherein the heat transfer coeflicient is
large cunouph so that the clad surface temperature is only slightly greater
than the coelant temperature.  The upper boundary of the nucleate boiling
regime is termed Ydeparture from pucleate boiling" (UNB). At this point,
there is a sharp reduction of the heat transfer coefficient, which would
result in high eladdiog {emperatures and the possibility of cladding failure.
Althouyh DNB is not an observable parameter during veactor operation, the
observable naramcters of neutron pouer, roeactor coolant flow, temperature,
and pressure can be relavted to DNB through the use of the W-3 correlation. (1)
The W-3 correlation has been developed to predict DNB and the location of Db
for axially uniforn and son-uniform heat flux distributions. The local DXB
ratio (DNBLR), defined as the ratio of the heat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of the margin
to DNE. The minimum value of the DNBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.3. A DNBR
of 1.3 vorresponds to a 94.3 percent probabiliry at a 99 percent confidence
level that DNB will not occurs this is considered a conservative wmargin to
DNB for all operating conditions. The difference between the actual core
outlet pressure and the indicated reactor coolant system pressurc has been
considered e determining the core protect ion safety Jinits. The differcnce
in these Lwo pressures is nominally 45 psi; however, only a 30 psi drop was
assumed in reducing the pressure trip setpoints to correspond to the elevated
location whiere the pressurce is actually neasured.

The curve presented in Pipure 7.1-1C represents the conditions at which a

minimum DNBR of 1.3 is predicted for the maximum possible thermal power (112%)
when four reactor coolant pumps - are operating (minimum reactor coolant flow is
131.3 » 106 1bs/iir). This curve is based on the followiung nuclear power
peaking factors(2) with potceutial fucl densification effects:

FN = 2.67; FN o= ]..78;FN = 1.50

q Al g .
The design peaking combination results in a more consarvative DRER than any
other shape that exists during, normal operation.

The curves of Figure 2.1-20 arve based on the more restrictive of two therwal
limits and include the ceffects of potential fuel densification:

: . - . N

b, The 1.3 DRBR Timit produced by a nuc lear power peaking factor of l'q = 2.67
or the combinat ion of the padial peak, axial peak and position of the
axial peak that yiclds so bess than 103 DNBR,

9. The combination of radial and axial peak that causes central fucel melting
At the hot spot. The Tiwit s 1.8 L/t tor tnit 3.

. 2.1-3¢ Amendments Nos. 27, 27, § 23
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Power peaking -is not a direetly observable quantity and therefore limits have
been established on the bases of the reactor power imbalance produced by the
power peaking. T

The specified flow rates for Curves 1, 2, 3, and & of Tigure 2.1-2C correspuond

to the cexpected minimum {low rates with four pumps, threc pumps, onc pump in
cach loop and two pumps in one loop, respectively.

The curve of Figure 2.1-1C is the most restrictive of all possible reactor

coolaut pump-maximum thermal power combinations shown in Figure 2.1-3C.

The curves of Figure 2.1-3C represcent the conditions at which a minimum DNBR

of 1.3 is predicted at the maximum possible thermal power for the number of
reactor coolant pumps in operation or the local quality at the point of
minimum DNBR is equal to.]S%,(3) whichever condition is more restrictive.

Using arlocal quality limit of 15 percent at the point of minimum DNBR as a
basis for Curves 2 and 4 of Figure 2.1-3C is a conservative criterion even

though the quality of the exit is higher than the quality at the point of
minimum DHBR. :

The DRBR as calculated by the W-3 correlation cont invally increases from point
of winimum DIBR, so that the cexit DNER is 1.7 or higher, depending on the
pressure. Extrapolation of the W-3 correlation beyond its published quality
range of +15 percent is justified on the basis of experimental data. (4)

-

The maximum thermal power for three pump operation is 86.4% - Unit 3
due to a power level trip produécd by the flux-flow ratio 75% flow x 1.07 = 80%

. . . power
- plus the maximum calibration and instrument error. The maximum thermal power
for other coolant pump conditions are produced in a similar manner. A flux-flow
ratio of 0.961 is uscd for single loop conditions. ‘

For each curve of Figure 2.1-3C a pressure-temperature point above and to the

left of the curve would result in a DNBR greater than 1.3 or a local quality

at the point of minimum DNBKR less than 15 percent for that particular reactor
coolant pump situation. The 1.3 DNBR curve for four-pump opceration is more
restrictive than any other reactor coolant pump situation because any pressure/ .
temperature point above and to the teft of the Tour=pump curve wi 11 be above
and to the left of the other curves.

REFFRENGES

(1) ISAR, Section 3.2.3.1.1
(2) VSiAR, Scetion 1.2.3.1.1.¢
(3) FiAR, Scction 1.2.3.1.1.k

2.%-3d Amendments Nos. 27, 27, § 23
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(4) The following papers wiich were
ASHE, November 18, 1969, during
Rod Bundles Symposium:"

presented at the Winter Annual Meeting,
the "fwo-phase Flow and Heat Transfer in

(a) Wilson, ct__al. ’

“eritical Heat Flux in Non-Uniform lleater Rod Bundles"
(h) Cellerstedte, et al.

"Correclatiocn of a Critical leat Flux in a Bundle Cooled by Pressurized
Water" ‘

2.1-3e
Amendments No. 27, 27, § 23
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Duriung normal plant operation with all reactor coolant pumps operating,
reactor trip is initiated when the reactor power level reaches 105.5% of
rated power. Adding to this the possible variation in trip sccpoints due
to calibration and instrument errors, the maximum actual powver at which a
trip would be ‘actuated could be 112%, vhich is more conservative than the
value used in the safety analysis. (4)

Ovérpowcr Trip Based on Flow and Imbalance

The power level trip set point produced by the reactor coolant system flow is
based on a pcwer-to-flow ratio which has been established to accommodate the
most severe thermal transient considered in the design, the loss-of-coolant
flow zccident from high power. Analysis has demonstrated that the specified
power—to-flow ratio is adequate to prevent a DNBR of less than 1.3 should a
l?w,flow condition exist due to any electrical malfunction.

The power level trip set point produced by the pover—to-flow ratio provides
both high power level and_low flow protection in the event the reactor power
level increases ov the reactor coolant flow rate decreases. The power level
trip set polat produced by the power~to-flow ratio provides overpower LHB pro--
tection for all modes of pump operation. For every flow rate there is a maxi-
mum permissible power jevel, and for every power level there is a minimum
permissible low flow rate. Typical power jevel and low flow rate combinations
for the pump situtations of Table 2.3-1A are as follows:

‘1. Trip weuld occur when four reactor coolant puwnps are operating if power
is 105.57% and reactor flow rate is 100%, or flow rate 1is 94.8% and power
level is 100%. :

2. Trip would occur when three reactor coolant pumps are operating if power
: is 78.8% and reactor flow rate is 74.7% or flow rate is 71.1% and power
level is 75%. _ o .

3. Trip would occur when two reactor coolant .pumps are operating in a single
loop if power is 51.7% and the opurating loop flow rate is 54.5% or flow
rate is 48.5% and power level is 46%.

. : -2

-4, Trip would occur when one reactor coolant punp is operating in each loop
(total of two pumps operating) if the power is 51.7% and reactor flow
rate is 49.0% or flow rate 1s 46.4% and the power level is 49%.

The flux-to-flow ratios for Units 1 and 2 account for thé maximum variation ‘
from the average value of the RC flow signal in such a manner that the
reactor protective system receives a conservative indicaticn of the RC flow.

For safety calculatioms the maximum calibration and instrumentstion errors
for the power level trip were used.

The power-imbalance boundaries are established in order to prevent reactor

thermal limits from being axceeded. These thermal limits are either pouver
peaking ww/ft limits or DNBR limits. The reactor power i{mbalance (power in

the top half of-core minus power in the bottom half of core) reduces the power
level trip produced by the power-to-flow ratio such that tue bonndarjvn of

Figure 2.3-24 ~ Uait } are produced. The power-to-tlov ratio radueds Lhe pewer|

2.3-2B =~ Unit 2
2,3-2¢C = Unit 3

2.3~2 - Amendments Nos. 27, 27, § 23
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level trip and asgociated reactor power/reactor pewer-imbalance boundaries
by 1.0%5%-Unit 1 for a 1% tlow reduction. ’

1.077 = Unit 2 s

1.07% - Unit 3 ) :
For Unit 1, the power-to-flow reduction ratio is 0.949, and for Units 2 aud 3,
the powcr-to-flow veduction factor is 0.961 during single loop operation.

>

Pump Honitors

The pump monitors prevent the minimum core DNBR from decreasing below 1.3 by
tripping the reactor duc to the loss of reactor coolant pump(s). The circuitry
monitoring pump operational status provides redundant trip protcctioh for DRB
by tripping the reactor on a signal diverse from that of the power-to-flow
ratio. The pump wonitors alse restrict the power level for the number of

pumps in operation.

Reactor Covlant System Pressure

During a startup accident from low power or a slow rod withdrawal from high
power, the system high, pressure sct point is reached before the nuclear over-
power trip set point. The tvip scetting limit shown in Figure 2.3-1A Uait 1

’ ) 2.3-1B Unit 2

~2.3-1C - Unit 3

for high reactor coolant systen pressure (2355 psig) bhas been established to
maintain the system pressure below the safety limit (2750 psig) for any
design transient. (1) : :

The low pressurc (1800) psig and variable low pressure (11.14 T =4706) trip
. © (1800) psig 3 (10.79 TV -4539) l
(1800) psig S (16.25 1°VF-7756)
setpoints shown iu Figure 2.3-1A have been established to maintatu the DNB
2.3-18 ‘
2.3-1C

ratio greater than or equal tq,l.3 for those design accidents that result in
a pressure reduction. (2,3)

bue to the calibration and instrumentation errors the safety analysis used a
variable lew reactor coolant system pressure trip value of (11.14 T v -4746)
(10.79 T =4579)
-(16.25 T -7796)

out
. out
Coolunt Outlet Temperature
The high reactor coolant outlet temperature trip setting limit (619 I') shown
in Figure 2.3-1A bas been established to prevent excessive core coolant
2.3-1B
2.3-1C ,
temperatures in the operating range. Duc to calibration and instrumcntation
errors, the safety analysis used a trip set point of 620 F.

Reactor Building Pressure

The high reactor building pressure trip setting limit (4 psig) provides
positive assurance that a yeactor trip will occur in the uadilely event of
a loss-of-ceolant accident, even in the absence of a low reactor coolant
systoem pressurce (vip. :
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Reartnr Protective

-
' . T Reacter fne Reactor
Four Reactor Three Reactor Coelant, Pumps Coolant Pump
- Coclant Tumps + Coclant Pumps Cperating in A Operatiag in
Cperating Cperating Sinpie lLoop Each Loop
(Cperating Power (Operating Tower (Dncrating Tower (Uperating
RPS Sexment’ -120% Ragzd) 757 Razed) -4h” Rated) - -497_Rated)
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' *
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o - .. /0 - j . . .
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tiveiyv controlled reduction set twe protoction channels receiving outlet
ng reacter shutdown. temperature information from sensors in the
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are bypasscd,
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g. If within one (1) hour of determination of an inoperable rod,
it-is not determined that a 1%ak/k hot shutdown margin exists
conbining the worth of the inoperahle vod with each of the other
rods, the reactor shall be brought Lo the hot standby condition
until this margin is established.

h. Following the determination of an iInoperable rod, all rods shall
be exercised within 24 hours and exercised weekly until the rod
problem is solved.

f. 1f a controul rod in the regulating or safety rod groups is
declared inoperable, power shall be reduced to 60 percent of
the thermal power allowable for the reactor coolant pump com-
bluation. '

j. If a vontrol rod in the regulating or axial power shaping groups
is declared inoperable, operation above 60 percent of rated
power may continue provided the rods in the group are posicioued
such that the rod that was declared inoperable is maintained
within allowable group average position limits of Specification
3.5.2.2.2 and the withdrawal limits of Specification 3.5.2.%.c.

3.5.2.3 The worths of single inserted control rods during criticality
are limited by the restrictions of Specification 3.1.3.5 and tiwe
control rod position Limits defined in Specification 3.5.2.5.

3.5.2.4 (Quadrant Power Tilt

a. Except for physics tests, if the maximum positive quadrant powver
tilt cxceeds +3.417 Unit }, ecither the quadrant power tilt shall
3.417 Unit 2 _ l
4.927 Unit 3 -
be reduced to less than +3.4)7 Unit 1 within tuo hours or the
o 3.417 Unit ? |
4.927% Unit 3
following actions shall be taken:

(1) 1f four reactor coolant pumps arce in operation, the allowable
thermal power shall be reduced below the power level cutel?
(as identificd in specification 3.5.2.5) and further reduced
by 2% of full power for cach 1% tilt in excess of 3.41% tnit 1.
3.417 Unit 2 |
4.92% Unit 3

) 11 less than four reactor coolant pumps are in operaticn, the
altowable thermal power for the reactor coolant pump cowbination
shatl be redaced by 27 0t fall power for cach 17 tilt.

3057
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2 » (3) Fxeept as _ovided in specificatisn 3.5.2.. o, the reactor
shatl be brouphl to the hot shutdewn condition within four
hours i v he quadrant power tile is not redoced to less than
3.417 it 1 within 24 hours.
Y41 Unit 2 ‘ . {
4.927 Unit 3

L. If the quadrant tilt exceeds 43,417 Unit 1 and there is simultaneous
3.41% Unit 2 '
: 4,927 Undt 3
indication of a misaligued control rod per Specification 3.5.2.2,
reactory operaticn may continue provided power is reduced to 60%
of the thermal power allowable for the reactor coolant pump
combination,
c. Except for physics test, if quadrant tilt exceeds 9.44% Unit 1,
9.44% Unit 2 |
. 11.07% Unit 3
a controlled shutdown shall be initiated immediately, and the
reactor shall be brought vo the hot shutdown condition within
four liours. '

d. Whenever the rcactor is brought to hot shutdown. pursuant to
3.5.2.4.a(3) or 3.5.2.4.¢c above, subsequent reactor operation
is permitted for the purpose of measurument, testing, and
corrective actien provided the thermal power and the power.
range high flux setpoint alliownble for the reacter coolant pump
combination are restricted by o reduction of 2 percent of full
power for each 1 percent tilt for the naximunm tilt observed
pricr to shutdown. ’

e. Quadrant power tilt shall be monitored ou a mininmum frequency
of once every two hours during power operation above 15 percent
_of ratoed power.

3.5.2.5 " Control Rod Positicns

a. Technical Specification 3.1.3.5 does not prohibit the exercising
of individual safety vods as required by Table 4.1-2 or apply to
inoperable safety rod liwits In Technical Specification 3.5.2.2.

b. Operating rod group ovnrlap shall be 257 + 5% between two
sequential groups, except for physics tests

¢.  Except for physics tests or exercisiog control rods, the control
rod withdrawal limits are specitied on Fipures 3.5.2-1A1 and
1.5.7-1A2, (Unit 1), 3.5.2-1B1, 3.59.2-1B2 and 3.5.2-1B3 (Unit 2),
and 3.5.2-1C1, 3.65.2-1¢2, and 3.5.2-1C3 (Unit 3) for four pump
operation and on Figures 3.5,2-24a1, 3.5.2-2A2 (Unit 1), 3.5.2-281, l
3.5.2-282, 3.5.2-2B3 (Unit 2), and 3.5.2-2C (Unit 3) tor three or

3.5-8
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Lwo pump operation. if the control rod position limits are
excecded, corrective measures shall be taken immediatzly to
achicve an acceptable control rod position. Acceptable centrol
rod position shall then be attained within two hours. The
minimun shutdowwy margin required by Specification 3.5.2.1 shall
be maintained at all times. :

d. Except for physics tests, power shall not be increas2d above the
power level cutoff as shown on Figures 3.5.2-1A1, 3.5.2-1A2
(Unit 1), 3.5.2-18B1, 3.5.2-182, and 3.5.2-1B3 (Unit 2), and
3.5.2-1C), 3.5.2-1C2, 3.5.2-1C3 (Unit 3), unless the following
requirements are mel.

(1) ‘The xenon reactivity shall be within 10 percent of the value
for operation at steady-state rated power.

_(2) The xenon reactivity shall be asymptotically approaching the
value for operation at the power level cutoff.

3.5.2.6 Reactor power imbalance shall be monitored on a frequency not to
’ exceed two hours during power operation above 40 percent rated powar.

Except for physics tests, imbalance shall be maintained vithin the
envelope defined by Figures 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3B1, 3.5.2-3B2, |
3.5.2-3p3, and 3.5.2-3C. 1f the imbalance is not within the envelone
defined by Figure 3.5.2-3Al, 3.5.2-3A2, 3.5.2-3B}, 3.5.2-3B2, 3.5.2-383,]
and 3.5.2-3C, corrective measures shall be taken to achieve an
acdeptable imbalance. 1f an acceptable imbalance js not achieved
within two hours, reactor power shall be reduced until imbalance limits
are met. : . '

3.5.2.7 The control rod drive patch panels shall be locked at all times with
limited access to be authorized by the manager.

3.5-0 Amendments Nos. 27, 27, & 23



Bases '
The power-imbalance cavelope defined in Figures 3.5.2-3A1, 3.5.2-3A2,
3.5.2-3BY, 3.5.2-3B2, 3.%.2-3B3. and 3.5.2-3C is bascd on LOUCA analyses

which have defined the waximum @inear heat vate {sce Figure 2.5-2-4) such

that the mayimum clad temperature will not exceed the Final Acceptance
Criteria. Corrcctive measures will be taken immediately should the indicated
quadrant tilt, rod position, or imbalance be outside their specified boundary.
Operation in a situation that would cause the Final Acceptance Criteria to be
. avproached should a LOCA occur is highly improbable because all of the power
distribution pararcters (quadrant tilt, rod position, and imbalance) must be
at their Timits while siwnltaneously all ocher engineering and unécrtainty
factors ave also at their limits.*%  Conservatiegm is intreduced by application
of:

a. Nuclear uncertainty f{actors

b. Therinal - calibration

c. Fuel densification offects

d. Yol rod manufacturing tolerance factors

The 25% + 5% overlap between successive contrel rod groups is allowed since
the worth of o rod is lower at the upper and lower part of the stroke.
Coatrol rods are arranged in groups or banks defined as fellows:

Group Function

Safety

Safety -

Safety

Safety

Regulatiag

Regulating
; Xenon transient override o
APSK (axial power shaping bank)

CO N OV DO RS e

—

The rod position limits are based on the most Jimiting of the fellowing three
criteria: ECCS power peaking, shutdown margin, and potential ejected rod
worth. Thercfore, comp!iance with the ECCS power peaking criterion is
ensured by the ved rosition limits. The minimum available rod worth, consis-
tent with the rod position limits, provides for achieving hot shutdown by
regetor trip at any time, assuming the highest worth control rod that is
withdrawn remains in the full out pesition(l). The rod position limits also
ensurce that inserted vod groups will not contain single rod worths greater
than (.5% Ak/k (Unit 1) or 0.65% Ak/k (Units 2 and 3) at rated power. These
values have been shawn (o be safe by the safety analysis (2,3,4) of the
hypothetical rod cjection accident. A maximum single inserted control rod
worth of 1.0% Ak/k is ablowed by the rod positions Himits at hot zero power.
A stople Inserted control vod worth of .07 Ak/ik at bepinnlnp-of-tife, hot
zero powver vould result i a lewer tronsleot peak thermal power and, there-
fore, less sovere envitonmenial consequences than a 0,572 A/l (Unit 1) or
0.65% M/l (Mhits 2 and DY ejected rod worth at rated power.

AkpActual operating liwmiis lepend on whather or not incore or excore detectors
are used and their respective inctvument and calibration errors. The method

uses to define the operating Hmits is defincd dn rlant operating proceduves.

4.5-10 Amendments Nos. 27, 27, § 23



.

Contyol rod groups are withdrawu in sequence begiimming with Group 1.
Groups %, 6, and 7 are overlapped 25 percent.  The normal position at

»

power is for Groups 6 and 7 to bhe partially inscrted.

The gquadrant power CERE Phmita sel forthe fo Specllicat lon 15204 have been
extablshed with gonsiderat ion ol potential clleets ol orod bowing (Mita 1 oand
2 only) and fuel densification to prevent the Hinenr heat rate peaking increase
associated with a positive quadrant power tilt during normal power operation
from excceding 5.107 for Unit 1. The limits shown in Specification 3.5.2.4
$.10% for Unit 2 :

_ 7.36% for Unit 3
are measurement system independent.  The actual operating limits, with the
appropriate allowance for observability and instrumentation errors, for each
measurcmwent system are defined in the station operating procedures.

The quadrant tilt and axial jmbalance monitorinyg in Specification 3.5.2.4
and 3.5.2.6, respectively, normally will be performed in the process
computer. The two-hour frequency for monitoring these quantities will
provide adequate surveillance when the computer is cut of service.

1 . .
Allowance is provided for withdraval limits and reactor power imbalance
1imits to be exceeded for a period of two hours withour specification
violation. Acceptable rod positions and {mbalance must be achisved within-
the two-hour time period or appropriate action such az a reduction of power

taken.

Operating restrictions are 4ncluded in Technical Specification 3.5.2.5d
to prevent excessive power peaking by transient xenon. The ‘xenon

reactivity must be beyond the “undershoot' region and asymptotically

approaching its equilibrium value at the power level cutoff.

e

REFERENCES

1FSAR, Section 3.2.2.1.2

ZFSAR, Section 14.2.2.2

3FSAR, SUPPLEMENT 9

“B&W FUFL DENSIFICATION REPORT
BAW-1409 (UNIT 1)
BAW-1396° (UNIT 2)

BAW-1400 (URTT 3) .
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3.11 MAXTMUM POWER RESTRICTION
Applicability

Applices Lo the nuclear steam supply system of Unit 3 reactor.

.

Objective

To maintain core life marygin in reserve until the system has performed
onder operating conditions and design objectives for a significant period
of time. . '

Specification

The first reactor core in Unit 3 may not be operatced beyond 10,944
effective full powcr hours until supporting analysis and data pertinent
to fucl clad collapse under fuel densification conditions have been
approved by the Directorate of Licensing.
Bascs : | | -

’ -
The licensing staff has reviewed the effects of fuel densification for
the first core in Oconee Unit 3.and concluded that clad collapsa will not
take place within the first Fuel cycle (10,944 cffective full power hours).
Dotailed olad creep collapse analyses are yet to be performed to demonstvate
that clad collapse will not occur during operation beyond the first fuel
cycle.

3.11-1 Amendments Nos. 27, 27, § 23
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it.

12.

(1)
(2)

(1)

Table 4.1-2

MINMUN_ EQUTPMENT, TEST FREQUERCY

Lrew

(1)

Contrcl Rod Movement ™~

Pressugizer Safety Valves

Main Steam Safcety Vailves

Refueling System Tnterlochs

Hain Steam Stop Valves

)
) T 2
ReacLor coolant System
Leakage

Condenser Cooling Water
System Gravity Flow Test

Wigh Pressure Service
Water Pumps and Power
Supplies

Spent Fuel Cooling Systen

Bydraulic Snubhers on
Safety-Related Systems

- &)
Bigh Pressure and Low
Pressure Injection Sy:ntenm

Beactor Coolant Systen Flow

i

Jest
Movement of Each Rod
Setpeint
Sefpoint

. Functional

Movement of Rach Stop

Valve

Bvaluate
Functioual

Functional

Functional
Vizual Inspection
Vent Pump Casings

Validate Flow to be
at lcast:

Unit 1 141.30 x 10‘(: 1h/hr
Unit 7 j41.30 X 10} ib/hr
Unit 3 131.32 x 10" 1b/hr

Applicable only when the reactor is critical

Frequeney

Bi~Weekly

-50% Annually

25% Annually

Prior to
Refueling

~Monthly

Daily
Annually

Monthly

Prior to
Refueling

Annually
Monthly and Priox
to Testing

Once Yer Fuel
Cycle

. o, '
Applicatle only when the reactor coolant is above 200°F and at a steady-
state temperature and pressure,, : :

Operat g punps oxeloaed.

¥
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4.2.10 For Unit 1, Cycle

3 operation, the surveillance capsules will

be vemoved from the yeacter vosarl and the provisions of

specification 4.2,
For Unit 2, Cycle

9 will be reviced prior to Cycele & operation.
2 operation, the surveiliznce capsul2s will be

romoved from the reactor vessel and the proviaions of Specitfica-
tion 4.72.9 will be revised prior to uycle 3 eperation. For Unit
3, Cycle 1 operation, the surveillance capsules will be removed
from the reactor vesszl for a porticn of tlie cycle and the pro-
vigions of Specification 4.2.9 will be revisced prior to Cycle 2

operation.

4.2.11 During the [irst two refueling pericds, tvo reactor coolant
system piping q}bowS's:nll be ultrasonically inspected along their
longitudinal welds (4 inches beyond cach side)r for claa bonding

and for cracks in
be inspected are i
1970, '

both the clad and Lase metal.,  The elbous to
dentificd in B&W Report 1364 Jdated December

4.2.12 To assure that reactor internals vent valves ave not opening during

operation, 21l vent valves will be inspected Guring each refueling

’ outage to confirm
valve operates fre

The surveillance prepran has b
ASHE Boiler and Pressurc Vesse

that no vent valve is stuck open and that each
ely.

een developed to comply wirh Section XI of the
1 Code, Inservice Inspection of Nuclear Reactor

Coolant Systems, 1970, including 1970 winter addenda, coditien. The program

places wajor cmphasis on Lhe a
areas vhere fast ncutron irrad
properti€es.

The rveactor vessel specimen su
based on equivalent exposure t
contents of the different type

Weld Material
HAZ Material

rea of highest styess concentraticas and on
istiou might be suflicient to change waterial

rveillance prograa for Unit ] and Unit 2 is
imes of 1.8, 19.8, 30.06 and 39.6 years. The
of capsules are defined below.

B Type

HAZ Msterial
Baseline Material

Baseline Material

For Unit 3, the Reactor Vessel

Surveillance Program is based on equivalent

exposure times of 1.8, 13.3, 26.7, and 30.0 years. The specimens have been
selected and fabricated as specified in ASTM-E-185-72.

Early inspection of Reactor Coolant System piping clbows is considered

desirable in order to recon{ir
when explosively clad with sen
observed during the two annuad

m the Integrity of the carbon steel base motal
sitized stainless stecd. 11 mw depgradation is

Ingpections, survedllance recuirements will
i

revert to Section X1 of the ASHME Boiler and Tressure Vessel Code.

4£.2-3%  Amendments Nos. 27, 27, § 23
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Arplicouility
Applics (o the periodic testing and surveillance of the emergency powe) sourco:s.

Objretive

Tao verify that the cmongs puuer sOUTCEeS “nd eguipment will respond preuptly
and properly when 1n1u31\o.

Specification
4.6.1 Monthly, a test of (he Reowee Hydro units shall be performed Lo

verily proper eperaticn ol these GHCYRUBCY powel sOurces aid
ascucjated equipnent, This test shall eesure that:

a. Lach hydro unit can be automatically started from the Unit 1
and 2 conirol roon.

b. Lach hydre unit can bte synchronized through the 230 kV over-
head circuit to the startup transformeis.

L]
¢. Fuch Lvdyo unit con energize the 13.8 kY undereround {ocder.
H.6.2 Annuelly, the Xeoveo Hydre units wildl be starved using the cuorgency

start circuits in cach control voom to verify that cach hydro unit
and acsociated eguipment is availeble to carry load within 2%
seconcs of 2 sinclated requivement for engincered safety featuros,

*"“oa;u ?ocder crsarer
icd to be operavle.

4.6 M - buring cach refue iing outage, for the affected unit, a sizvlated
cacrgeucy trensfer from che L1600 volt main feccer buses te the
startup transformer (i.e., CTY, CT2 or ¢i'3) and to the 41060 volt
standly bLuses shell be made to verify proper operatiocn.

n.G.5H Quarterly, the External Crid Tyouble Yrotection Systew logic shail
be tested to demenstrate fts ability to provide an isolated power
path between Keowee and Oconce.

4,6.6 Annuvally, it shall be demonstrated that a Lee Station conbustion
turbine can be started and connected te the 100 kV line. 1L shzll
bo demonstrated that the 100 kY linc can be separated from the
rest of the system and supply power to the 4160 voli main
buses.

B 6.7 " Batteries in the 125 VDO systems saa;l be tested as follows:

‘a.  The voltapze and temperature of « pilet cell in each boni ghall

.

be wmeasored and recerded five tives pc‘ veek for the Inotrumint
aird Contred, Heewee Hvdro, alid fvitooin SUALion pavierios,
b, Jhe specific uravity and veltane oioearh call shall b dlsuilea

o
.

and vecorded pronthly for the Tastinnoat and Control, RNooueae

Hydro, aisi Switching Station batierics.

AU
;

SPESIERS Amendments Nos. 27, 27, § 23
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¢. During epch refasdins outare, for the offccted unit, o one-beour
deeharge test et the requivyzd unwipan sefepuards lond shall bha
mnde on the Instrueent and Control batterles.

d. Refore ipitial oporation and awmnually thercafter, @ onc-hour
discharyge test shall be made on the Kecweo Hydro anc Swelitching
Station batteries,

8,68 The opersbility of the individual diode monitors in the Tnstrunent
and Control and Keowee Station 125 VDC systems shall bo verificd
ponthly by iwposing o sinulated dicde failure signal on the

monitor.

fteloe) The peak inverse voltage capahility of cach auvctioncering Cicde in
the Instrument and Control, Switchyard and Keowee lydro 125 ViC
systeins $hall Lo measured and yecordad aomiannually.

A
- . . . - - ly . N .
n.5.10 The tests specified ind 607,4:.7.8 and B.6.9:19711 be considered
satisfactory 11 control roain indicaiion andfor vicunl exoninaticn
demonstrate that all components have operated properly.

Lases

The Keowee Hydro units, in additiou to serving, as the omarganey powey sources
for the Oconce Ruclesr Station, are pewer generating sources Tor the e
sysiem requirenents.  As pover gonerating units, they are operated [reguently,
nortzlly on a daily basis at losds cqual to or greatex than reguivea Wy

Pable 8.5 of the FSAR for ESF bus loads, Normal as well as omergency startup
and operation of these units will be from the Oconce Unit 1 and 2 Centrol
Room. The freguent” starting and Joading of thesa units to mact Dule sys
power requivements assures the continuous availability for cacrgency 1o
for the Oconee auxiliarios and engineered safety features equipnent.
be verified that thesce units are available to carry load within 25 scconds,
including instrumentation lag, after a simulatced requivement for engincered
safcly featurcs. To further assure the reliability of these units as
emergency pover”sources, they will be, as specified, tested for autematic
start on a monthly bLasis from the Oconee contyol rcom. These tests will
snclude verification that cach unit can be synchronized to the 230 k¥ bus &¢nc
that cach unit can energizce the 13,8 kV underground feeder. ' ’

The interval specified Tor testing of transfer to emergency power sources is
based on maintaining maximum availability of redundant powar sources.

‘Starting a Lee Station gas turbine, separation of the 100 ¥y line [ron the
remainder of the system, and charging of the 4160. volt main feeder buscs ave
specified to assure the continuity and operability of this cquipmeni.

REFERENCE - .

FOoall Bection 8

P Amendments Nos. 27, 27, § 23



5.3.1.3

5.3.1.4
5.3.2

5.3.2.1
5.3.2.2

5.3.2.3
REFERELCE:
(1) FSAR

FSAR

(3) TSAR
(4) TSAR
(5) TFSAR

REACTOR

ien
Reactor Core

The reactor

reactoyr cove is

pode uwp of 177

pellicts,

_ core contains approximately 93 metric tons of
slightly curiehed uranium dioxide
encapaulaled In Zircaloy-4 tubd ?H to fori fuel rods.

The pellets

P

fuel assemdlics, all of wis

are prepressurized with Heljum,

The fuel oawnenbl
lattice with
diameter of 128,

P

There are 61

recactor core as
CRA cont a 13

ain

clad with astainl
of silver-indium-~

Initiul core apd
to design ond ev

and

s

T eavs
it -Jf».-C.T.'t jo3s)

lee
active

9 in,

(2)

shown in FSAR
4 inch longth
steel.
cadnium a2lloy

PR
HL

Th

P

reload fuel

dluatien deser

all

ot eNCeT

parcent of U-2235.
Reactor Coolant Svstem

The design of Lho pressure components in the
system shall be in accordance with the coede requirainents,
8y !

The rcacter coolay
exposed to the rcuctox coolant conditions of t
chall be desipned for a pressure of

The pressurizer and p
1ine shall be designed for a temperature of 67

pressure,
a tewperature of

system and any connected aux

650°F.

cshall form an essenti

full- 1vngth cont:ol rod zssemblies (CRA) o
axial power shaping rod assemblies (APSR) distribueted
Yigure 3-46.

ally cyli

height of 144 in. and an cquivaicnt

The full--le

c¢f silver-indium-cadiivag al 1y
e APSR contain a 36 inch 2
(3)

scemblice and redz shall conver

Y . » . N - . - .~ N -

ited in Lhe FSAR oxr Nelouwd

¢ an enrichment ol J..
reactor rcoeolant

The maximum reactor coolant system volume shall be 32,200

Section

Section

Scction 3.2.4 /'
Soction G.1.37)
Section 4.,1.2

. o

Amendments Nos. 27, 27, § 23
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iliary systcens
emporature and
2,500 psig wnd
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SAFETY EVALUANTION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
TO _FACTLITY LICEASH NO. WPR-38
AMENDMERT NO.  TO TACILITY I.TCENSE NO. hPR-47
AMENIMENT NO.  TO FACILITY LICENSE }IG. PPR-S5
, DUKE POWER COMPANY
OCONEE NUCLEAR STATION, UNITS &(S. 1, 2, AND 3
DOCKTTS NOS. 50-269, 50-270, AND 50-287
’
Introduction

Ry letter dated Februory 25, 1975 and as amended May 7, 1976, Duke Power
Company (thc licensec) requested changes to the Technicnl Specifications
appended to Facility Operating lLicenses Nos. DPR-38, DPR-47, and DI'R-55 for
the Ocostes Muclcear Station, Units Nos. 1, 2, and 3. The proposed chenges
would permit cperation of Unit No. 2 as reloaded for c¢ycle 2 oneraiion.
Included in the bascs of the analyses perfowsicd are the Final Accepiance
Criteria (FAC) for Emergoncy (orc Cooling Systcems, as vequired by the
Commission's Order for Modification of License dated Deccmbsr 27, 1974,
Discussion f

The Oconce Unit No. 2 reactor core consists of 177 fucl asscmblies, cach
with a 15315 array of fuel rods. The cycle 2 re¢load wili involve the
removal of all of the Batch L fucl (56 asscmblics) and the yelnsation of
the Patch 2 and Batch 3 fuel. 7he fresi Batch 4 fuel (56 assomblies)

will occupy primarily the periplery of the core and eight Jocations in

its interior. Two of the new Batch 4 fuel asscmblics ove demonstrotion
Mark C asscmblics, cach of which consists of a 17xi7 array of fucl rods.

A description of the program to irradiate the two Mark € asserblics in the
cycle 2 core was provided by letter dated January 28, 1976. In addition,
Babcock § Wilcox (B&W) Report Bak-1424, "Irraciution Gf Two 17x17 ’
Domonstration Assemblies in Oconce 2, Cycle 2," Januexy 1976, was provided
which describes the mechanical, nuclear, and cherzal-hydraulic charac-
teristics of the two demonstration assemblics. Tabic 1 sumaasnizes the
reload cowe fuel assembly parameticers,



Fuel assembly type
Fucl rod array

No. of asscublies
in core

Initisl fuel cenrich.,

wt/% U235

Tnitial fuel density,’

% TP

Batch buraup, BOC,
Mud/ mty

Fuel rod O}, in.

Fucl rod ID, in.

Fuci pellet OD, an.

Fuel pellet Jength

Undensified active

{fucl length, in.

Type of flexible
SPACCT

Solid spacer
material

in.

TABLE

1

Residual Fucl Asscmblies

_Batch 2

Mark B-3

15x15

61

2.75

92.5
16,135
0.430
0.370
0.700
14#.0
quruggted

ZrO2

Batch 3

Mark B-3

1Sx15

60

92.5

10,318
0.430

0.377

~0.370

0.700
144.0
Corrugated

ZrO2

—

New Fucl

Asscmbliés Botch 4

Mark B-4*

15x15

54

0.377
0.370

0.700
142.6
Spring

Zr-4

Mark C

17x17

2.064

94

0.606,

143.0

Spring

Zr-4

#Two fuel asscmblies have fuel rods raised 0.6 inch above bottom griliage.

+#0ne asscmbly with 0.375-inch pellet only.
at 0.375-inch pellet length while the remoining
The 0.600-inch length is of similar L/ as the

smailer /D is to investigate fabrication and loading techniques.

v

One assembly with 11 fuel rods
rods bhave €.€00-inch pellets,
fark B asscemblics.

The

s
0.375*”



The ]iccqsec‘s reload analyses and Technical Specification changes
submitted by letter dated February 25, 1976 were bascd on an oviginally
planned 460 cquivalent full power days (EFPD) of Unit No. Z cycle 1
operation. ‘the licensce, however, advised us by letter dated May 7,
1976 that cycle 1 opervation was terminated carly at 440 E¥TD and, as
a resvit, the burnup distribution in the Butch 2 and © fucel asazwhli
which are to remain in the core for cycle 2 operatien, will be dififeront
frow that assuwscd in the original reload ansiysis. Pased on a reanaiysis
of the ncw burnup distribution of the Batch 2 and 3 fucl asscemblics, the
licensce submitted by letter dated May 7, 1976 revisions to certain corc
physics paremcters and those Technical Specifications which were affeccted.
A]so‘includud in the May 7, 1976 submittal are the results of an cnalyzis
performed to determine the effects of fuel rod bow on Unit No. 2 cycle 2
operation. ' '

J. Fuel Mechanical Desion

The outside dimensions and configurations oi the new Mark B-4 (Patch 4)
fucl asscublics and the once-burncd Mark B-3 fucl assomblies are
identiczl except that the Mark B-d have a spring-type {lexibic spoosr
and the Hark B-3 have a corrugated-type flexible spacer. This now
‘fuel rod spacer design has been roeviewed and found acceptable by us
and is currently operating in the Occnece Unit No. 3 p]uﬁt. The pew
Mark B-4 fuel assemblics therefore do not represent any unrevicwed
change in mcchanical design from the reference cycle.

There arc four demonstration fuel asscmblics proposed for operation
in Oconce Unit No. 2 cycle 2. Two of the demonstration assembliles

are a raiscd fucl rod design. These assemblies awve identical to tne
Mark B-4 assemblies, cxcept that the fuel rods are raised 0.6 inches
above the bottom grillage. These assenblics are being introduced in
the cycle 2 core to investigate the raised Tuel rod effect on rod bow.

Two Mark € fuel asscmblies arc to be placed in the cycle 2 core. Thesc
asscmblics have a 17x17 fucl rod configuration. ASs described in Tubie
1, there are two different length fucl pellots vsed these 17x17
asscnblics. Also the fuel rod outside and inside diamcters have boon
decreased in the Mork C démonstration assemblics. The Hark C demonstre-
tion asscablies are mechanically compatible and interchangeable with
Mark B assemblics with the exception of the centrol rod componcht
“interfacce. ' ’

Wogn hooce, occen g cosount in 1ho

st e

These nechsoaical desian chnrvos
various caalyscs which awe Giscussed du uhe Foxlawing ~actions . The
vesults of these snalyses have shows St vhe fusl oastcandy mcchonion
desigen differences in the Cconee Unilt xo. 4 cycle 2 core aXe ol

1 4y

negligivte ¢ffect and that the enoe proemed Szl ois aonarally bHariring.

Pt



Fuel rod cladding creep coll
three fucl batches which wil
core. ‘The calculational met

viously reviewed and approve

used to calculate the time t
The most restrictive power P

.exposced to were used in the

operating history along with

were uscd in the analyscs of

fuel cladding material prope
the CROV code. The analysis

wdlom 7 N— .

apsc analyses werc perfornad for the
1 be present in the Unit Nu. 2 cycle 2
liods, assumptions, und data have beoen Pre-
d by the staff. The CROV computer code was
o fuel rod cladding zrcep collapse.
rofiles thc new fucl assemblies may be
Batch 4 anclysis: The actual reacter
the most restrictive powey historics
the Batch 2 and Batch 3 fuel. The
rties arc the samc as thosc used in
performed assumed a 2000-hour densi-

- fication time (maximun creep), No fission gas production (maximun

differential pressure), lower telerance limit on cladding thickress,

and upper tolerance limit en
performed, the fuel rod desi
design life limits for {uel

acceptable.

From the viewpoint of claddi

claddine ovality. Uased on the analvses
en has been shown to mect the required
cladding creep collapsce and Is thercfere

ng stress (creep stress duc to diiferential

pressure, thermal stress due to temperature gradient and bending sSETess),

nceither the yield stress OT
materiol will he cxocede
atress estimated in the Unit
in the cycle 2 core, becausc
lower fucl pcllet density.

The Batch 4 fuel assemblies

different component material
four demonstration assemblie
have an insignificant cffect
the bases of the analysis pr

altimate strength of the cladding

A in the cyele 2 core.  The cladding
No. 2 cycle 1 core will be limitiog
of the lower prepressurization and

arc not new in concept and do not utiliue
s. In addition, the introduction of the

s into the cycle 2 core hes been shown to

on the cycle 2 operatiomn. Thercfore, on
csented we conclude that the fuel mechanical

design for cycle 2 opcration is acceptable.

Fuel Thermal Dpsign

The fuel thermal design anal
code, as described in WEARY
Analysis,' BAW-10044, May 19
conterline melt, The analys
from fuel pellet densificati

ysis was conducted using the TAFY-3 computer
- Fuel Pin. Temperature and Gas Pressure

72, to cstablish heat flux limits to

is considered the effect of a power spike
on, as wodcled in P'Fuel Densification
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Report,' BAW-10055, Revision 1, Junc 1973. Modifications to BAW-10055
consisting of changes to the void probability, Fg, and size distribution
Ik, have becn previously reviewod and approved by us for uss in the
densification model. ' ' :

-

As part of our interin evaluaiion of the TAFY code, the following modifica-
tions to the code were ypproved fur use in wpechnical ieport on Densifica-
tion of Babcock § Wilcox Reactor Fuels', July 6, 1973.

1) The code option for no restructuring of fuel has been used
in this analysis in accordince with our interim cvaluation
of TAFY. ‘ - ‘ o .

2) The calculatcd gop conductance was reduced by 25% in
accordance with our interim cvaluation of TAFY.

puring cyclc 2 operaticn the highest rclative asseunbly power levels
occur in Batch 3 fuel. The fuel temperature analysis fer this fuel
docursanted in the Oconce Unit Ko. 2 Tuel Densification Report is
applicable for cycle 2 and is based on limiting beginning-of-cycle
(BOZ) comditions (zero baenup) . Although Batch 4 fuel has a reduced
mctive fuel length and o correspordingly higher average linear heat '
rate, the maximum predicted centerline temperaturc of this fuel is
lower than that of Batch 3 fuel, even with the same peaking factors
applied. This is duc to the higher initial density of the Batch 4
fuel.

Based on the above, we conclude that the fucl thermal design for
Oconee Unit No. 2 cycle 2 core is acceptable. -

Nuclear Analysis

The recactor core physics parameters for Unit No. 2 cycle 2 operation
were calculated using the PDQO7 computer code which has been prcviously
approved by us for use. ‘Since the Unit No. 2 core has not yet reached
an equilibrium cycle; the minor differences in the physics naronelers
which exist between the cycle 1 and cycle 2 core arc to bes expceted and
are not significant.

The ceffects of the four demonstration fuel asscemblies in the batch 4
fucl on the cycle 2 nuclear design have becn reviewed and shown to
be negligible. ' ‘

In view of the above and the fact that startup tests (to be conducted
prior to power operation) will verify that the critical aspueis of the
core perfosmunce are within the assumptions of the safety nanlysis, v

fiud the licensec's nuclear analysis yor eycio 2 1o beo accopiopie.
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Rod Pow Penalty
The cffect of fuel rod bow wes evaluated with consideration given to
the hot chammel pover spike and the cffcct of flow area reduction on
the Depariure from Nucieate Boiling Ratio (DNER).  These phenomena
were cvaluated scpavately since they arve mutually exclusive and cne
camnot exist when the other is prescat. In a letter of May 7, 1070,
the licenzee smaavized the results of the rod bow aralysis in which
e mothods described in its letter of February 27, 1976 were used.
The results of this analysis indicate the following:

Effeet of Red low on DHNBR

1)  The rod bow cifcct on the flow area of the hot channel
is adequatcly compensated for by the flow arca reduction
factor esployed in the hot chaunnel analysis, and

2)  The power spike causcd by the rod bow effect away from the
hot chanaa! when added to the hot rod in the area of the
minimum BNLER, shows that the Uait No. 2 cycle 2 DNER
1imit (1.30) conservatively accounts for the cffects of
rod bouing. '

Local Pawer Peaking LEffects of TFuel Rod Bow

1) A power spike of 1.6% may cccur as a result of rod bowing
during cycle 2 operatioen. ‘

The cffocts of the rod bow power spike of 1.6% on the timiting heat
rate criteria {central fuel melt -k¥/ft limit and LOCA - KW/ft liwmit)
have Dbeen evaluated and compensated for by reducing the gquadrant power
tilt limit for Oconce Unit No. 2 from 4.92% to 3.41%. We have rTevicwed
the licensce's analysis on the efiects of rod bow and have Touna the
results o be acceptable. '

Thermnl-ﬁydraulig_ﬁpa]ysis

The major acceptance criteria for the thermal-hydravlic design are
specified in Standard Roview Plan (sRP) 4.4. These criteria cstablish
the acceptable limits on DNBR and on the Critical Pewer Ruatio (CIR.
The thermal-hydraulic analysis for the Unit No. 2 cycle 2 reload w
made using previously approved models and methode,  Certadn asmocts
of the thermel-hydraulic design are new for the cycle 2 core and cre
discussed Lelow.

[shafs)
AR



Reactor Coolant System Flow Rate

The reaclor coolant flow rate was accurately measured during

cycle 1 operation and determined to be 111. 5% of the system

design flow. The licensee has proposed to take credit in the

cycle 2 theranl-hydraulic analysis for the fact that actual

system flow is hirher than design flew, and has also included
conservatisms representing uncertaintics in the measurcamcnt cf the
fiow. Considering these conservatisms and, to be consistent with

the flew rate usced in the Unit No. 1 cycle 3 thermal-hydraulic analysis,
the licinsee has utilized a flow rate of 107.6% in the Unit No. 2

cycle 2 analysis. : .

In the past, 3 4.6% reactor coolant flow penalty had been assuied

in the thermal-hydrvaulic design enalysis for the Oconee units. This
penaliy was assessed to allow for the potential of a core vent valve
being stuck open during normsl operatien. The core vent valves are
incorperated into the desipn of Lhe reactor internals to proclvde
the possibility of a vapor lock deve cloping in the core folloving o
posiuisiced cold-leg break. By letter duted January 50, 1976, we
advised the licensce that we nhad concluded that suificient evidence
had been provided by LS to wssure that the core vent valves veuld
remain closcd during noimal operation and that it could, thercfore,
subiit an application for o license awendient to eliminste ihe vent
valve flow penalty. In additien, the sabmittal should include
appropriate 5u?v0111anac reguirements to demensivile, each refueling
outage, that tho vent leuh are not stuck open and that they oporvate
freely. By letter dated June 11, 1976, the licensce propouscd the

surveillance reguirvements referved to by us in our January 20, 1876 L.nir

By letter dated Juine 15, 1676, the licensee acviced us that «n orroy
had been identificd in the Cconce Unit Ro. 2 cycle 2 DRBR fucl den-
sification penaity calculations. This error resulted from %iio use

of inconsistent heat flux (flnx shape) end enthulpy rise caleuviations

in evaluating the DMBR densification peanlty. The revised Lu]c,‘aifuns
indicate that the reduction in the DNBR margin duc to fuel densiticition
effcets and the roduction in power peaking margin should be glcach

than those values previcosly identificd. In the analysis incorporniing
the revised DNBR densificution penalty, the licensee toek credit fox
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yemoval of the {low penalty previously assessed for a stuclk open core

vent valve, as discussed above, The four-pimp Pressure-Temperature

(P-1) limit curve bascd on this new analysis is less restrictive than

the P-T limit curve as included in the licensce's May 7, 1976 submittal.
The licensec indicates that since the variable low pressure trip sct-
point js bascd on the Four-pump pof limit curve, the variable low prossure
trip setpoint included in the Mxy 7, 1976 is conservative. In addition,
with repurd to the fiws/llow trip setpoint, which is bascd on-a two-

pump coastdown analysis, the licensece indicates that in the analysis
incorporating the rovised DHBR densification penalty and removal cf the
core vent valve flow penalty, a flux/flow trip setpeint of 1.08 can

be justificd. This sctpoint includes a 1.2% flow error to account for

the precision of the various componcnts in the RPS flow instrument string.
The flux/flow trip setpoint of 1.07 as proposed in the licensce's May 7,
1976 submittal for Unit 2 cycle 2 is therefore conservative in comparison
o the 1:08 velue ideniifiod by. the licensse in the now analysis. -

The Oconce Technical Specifications include monthly and anaual surveillance
requirenents for the {lux/flow comparator instrusentation channels,

The monthly calibration check verifics the trip setpoint uszing known

test signals and the annuol requirenent includes the calibration of the
oentive reacter coclant flow instruscntation string using an actual
differential pressure as input tc the system d/p cells. In addition,

a surveillznce requircment eoxists which requires that the rvsacter ceolant
systom flow be verificd to be at lcast 141.3 x 106 1bs/br (107.0% design
flow) at least once cach fuel cycle.

There arc differcnces in the flow resistance between the current Mavk -3
fucl asscinblices and the new fucl asscmblies. The flow resistance for the
Moyl B-d4 fucl ossemwblics,which incluces the two raised fuel rod assamblics,
is 1ass than that measuved for the Mark B-3 asscmblies. Also, the Mark C
assenbl ies have a greater flow resistance than cither of the other two

fucl asscnbly types. These differcnces have been enalyzed and from this
analysis it was concluded that the Mark B-3 asscnlblics are limiting for
the Geonee Unit No. 2 cycle 2 operation. This 2nalysis considered the
pessible introduction of core cross flow due to the different {low
resistunces and this phenomenon was shown to bc a negligible efiect.

In summary, the licensee has proposed that a rcactor coolant flow rate
based on actual measurcd flow rather than design flow Le used in the
Unit No. 2 cycle 2 thermal hydraulic cnalysis. The ligcnsee.pgs also '

applied for climination of a 4.6% vent valve flow penalty. This applicaticn

ipcludes revizions in the cycle 2 DNER fuel densification penalty.

Bascd on our review, we have coneluded that the licensce has included
appropriate conservatisms in its analysic and that existing Technical
ﬁpc:jfjcationﬁ,provide added assurence that the veactor ceoiant flow
in oproparly wonitored. Based on the anove ve find thoe use oF peasured

flow ia the thevmal-hydraulic analysis to b2 soocptarie one wanlk Ve

3
‘rechnical Specivications winted to the cycle 2 thermal-hydeanlic anal
as proposcd-in the May 7, 1976 submitial, ave also accepiabte.

3
3



Critical lleat Flux Corrclation (CHF)

The W-3 CHF corrclation was used in the reference cycle. For the Unit No. 2
cycle 2 thermal-hydraulic analysis the BAW-2 CHF correlation was used.

The BAW-2 correlation was approved for the Oconee Unit 1 cycle 2 and 3
cores. Two modifications to the BAW-2 correlation were introduced for

its application in the Unit 1 cycle 3 core and are also used in the

Unit 2 cycle 2 thermal hydraulic analysis. These modifications are:

1. An extcnsion dovnward from 2000 psia to. 1750 psia of the pressure
range applicable to the correlation, and

2. A reduction in the DNBR from 1.32, (representing a 99% confidence
level that 95% of the hot rods will not experience DNB) to 1.30
(representing a 95% confidence jevel that 95% of the hot rods will
not experience DNB).

Item 1. above, was based on a review of rod bundle CHF data taken at
pressurcs below 2000 psia which indicate that the BAW-2 correlation
conservatively predicts the data in this range. Item 2. above is

consistent with the standard review plan and industry practice.

We have previously reviewed the modifications identified above to the

BAW-2 correlation and have concluded that they are acceptable for use in

the Unit No. 2 analysis. In addition, we recently completed a re-cvaluation
of the BAW-2 CHF correlation to verify its continued suitability in relation
to available rod bundle data. We determined that the BAW-2 correlation
continues to be an acceptable correlation over the pressure, quality,

mass flux, rod diameter and rod spacing range of its original data base.

* Accidont and Transient Analysis

The accident and transient analysis provided by the licensee demonstrates
that the Oconee FSAR analyses conservatively bounds the predicted conditions
of the Unit 2 cycle 2 core and is therefore acceptable.

Startup Program

The startup program tests verify that the core performance is within

the qssumption of the safety analysis and provide the neccessary data for
cont}nued plant operation. The licensee has agreed to provide certain
confirmatory information from the startup program. Specifically, a
measurement of the temperature reactivity coefficient will be provided
for at least two control rod configurations, i.e., all-rods-out and

a no?mal rod configuration. In addition, the licensee has agreed to
provide the measurement of at least two control rod group worths.
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ECCS Analysis

On December 27, 1974, the Atomic Energy Commission issued an Order

for Modification of Licensc implementing the requirements of 10 CFR

50.46, "Acceptance Criteria and Emergency Core Cooling Systcms for

Light Water Nuclcar Power Reactors.!" One of the requircments of the

Order was that the licensec shall submit a re-evaluation of ECCS

cooling performance calculated in accordance with an acceptable evaluation
mode) which conforms with the provisions of 10 CFR 50.46. The Order

also required that the evaluation shall be accompanied by such proposed -
changes in Technical Specifications or license amendment as may be

- necessary to implement the evaluation results. As required by our Order

of December 27; 1974, the licensee, by letter dated July 9, 1975 and

as supplemented August 1, 1975, submitted an ECCS reevaluation and related
Technical Specifications. Included in the reload application of

February 25, 1976 and as revised May 7, 1976, the licensee has submitted
the related Technical Specifications for Unit 2, cycle 2, The reevalua-
tion and Technical Specifications were submitted using the BEW ECCS
ovaluation model as described in BAW-10104 of May 1975. ' '

The background of the staff review of the B§W ECCS ecvaluation model

and its application to Oconee is described in the staff SER for this
facility dated December 27, 1974, issucd in comnection with the

Order for Modification of License. The bases for acceptance of the
principal portions of the evaluation model are set forth in the

staff's Status Report of October 1974 and the Supplement to the

Status Report of November 1974 which are referenced in the December 27,
1974 SER. The December 27, 1974 SER also describes the various changes
required in the earlier version of the B&W model. Together, the
December 27, 1974 SER and the Status Report and its Supplement
describé -an acceptable ECCS evaluation model and the basis for the
staff's acceptance of the model. The Oconee 2 ECCS evaluation which
is covered by this safety evaluation report properly conforms to

the accepted model. The licensee's July 9, 1975 submittal contains
documentation by refercnce to BGW Topical Reports of the revised ECCS
model (with the modifications described in our December 27, 1974 SER)
and a generic break spectrum appropriate to Oconee 2; BAW-10104, May
1975 and BAW-10103, June 1975, respectively.
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The generic muntysis in BAY-1010% identificd the worst break size
as the 8.55 79 double-cnded cold Teg break at the pump discharge
with a Cp =.1.0. The tuble below suwmarizes the results of the
LOCA limit analyscs which determine the allowsble linear heat rate
Timits as z Function of clevaticen in the core for Oconec Unit 2:

Llcvation  LOCA : Pedk Cladding Max. Local = ‘Time of
(ft) - Limit Temparature  (OF) Oxidation Rupture

' (kw/ft) Dupturcd” Unrupiured %) (sec)

S 4 Node . Nodc ’
Qconce 2 o

LA 15.5 2002 1978 3.92 12.25

4 -16.6 2135 _ 2072 4.59 13,01

6 18.0 2066 2146 5.16 15.55

8 17.0 1743 2110 5.19 15.01

16* 16.0 1642 1931 2.93 39,20

The moximum corve-wide metal-water reaction for Oconee 2 was celculated
to be 0.557 percent, a valuc which is below the allewable linit of
1 poercent. :

As shown in the tabulation, the calculated values for the peak clad
temperature and local mctal-water reaction wexc below the allowable
limits specified in 10 CFR 50.46 of 2200°F and 17 percent, respectively.
BAW-10103 has also shown that the corc geometry rcmains amepable to
cooling and that long-term core cooling can be cstablished.

The sta{f noted during its review of BAW-10103 that the LOCA limit
calculation at the 10-foot clevation in the core showed reflood rates
below 1 inch/sccond at 251 scconds into the accident (Section 7.2.5).
Appendix K to 10 CFR 50.46 rcquires that when reflood rates arc 1ess
than 1 inch/sccond, heat tronsfer calculations shall be bascd on the
assumption that cooling is only by steam, and shall take into account
any flow blockage calculated to occur as a result of cladding swelling
or rupturc as such blockupc might affcct both local steam flow and heat
transfer. As indicated by the staff in the Status Report of Gotober 1974
and supplement of November 1974, a steam cooling model for reflood rates
less than 1 inch/sccond was not submitted by B&W for staff revicw.

The stemm cooling model subnitted by BaiW in BAK-10103 Is thereforce
considuercd {0 be a propused medel change vequiring further staff reviow
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and ACRS consideration. Accordingly, BEW was informed that until the
proposcd steam cooling model is reviewed, the heat transfer calculation
at the 10-foot elevation during the period of steam cooling specified

in BAW-10103 must be further justified. In lieu of using their proposed
stecam cooling model, B&W has submitted the results of calculations at
the 10-foot clevation using adiabatic heatup during the steam cooling
period, where this period is defined by B§W as the time when the reflood
rate first goes below 1 inch/sccond to the time that REFLOOD predicts
the 10-foot clevation is covercd by solid water. The new calculated
peak cladding tcmperature, local metal-water rcaction and core-wide
metal-water reaction at the 10-foot clevation are 19469F, 3.02%, and
.647% respectively. These values remain below the allowable limits

of 10 CFR 50.46 and are acceptable to the staff, Until a steam cooling
model has been accepted by the staff, these values will serve as the
LOCA results for Oconee 2 at the 10-foot elevation.

We have revicwed the Technical Specifications proposcd by the licensee

in the July 9, 1975 submittal, to assure that opcration of QOconee Unit

2 will be within the limits imposed by the Final Acceptance Criteria (FAC)
for ECCS system performance. These criteria permit an increase in

the allowable hcat generation rate from 15 to 16 Kw/ft at the 10 foot
elevation, as compared to the Interim Acceptance Criteria (IAC). For
Unit 2, the LOCA-related heat geéneration limits are bounded by the
generic limit of 18.0 Kw/ft as contained in BAW-10103. We have

concluded that the proposed Technical Specifications, as subnitted for
Unit 2 cycle 1 operation meet the necessary FAC and are acceptable.

Since Oconee Unit 2 is currently undergoing refueling for cycle 2
operation, we have also reviewed the proposed Technical Specifications
for cycle 2 operation to assure that they also meet the FAC. We have
determined that the LOCA related heat generation limits used in the BAW-
10103 1.OCA limits analysis are conservative compared to those calculated
for this rcload. Based on the above, we find that the proposed Technical
Specifications for cycle 2 operation also meet the FAC of ECCS performance
and are thercfore acceptable.

Our review of other plant-specific assumptions discussed in the following
paragraphs regarding Oconce 2 analyscs addressed the areas of single
failure critcria, long-term boron concentration, potential-submerged
equipment, partial loop operation, ECCS valve interlocks and the
containment pressure calculation.

Single Tailure Criterion

Appendix K to 10 CFR 50 of the Commission's regulations requires that the
combination of ECCS subsystcms to be assumed operative shall be those
available after the most damaging single failure of ECCS cquipment has
occurrced. The licensee has assumed all containment cooling systems arc
operating to minimize containment pressure and has separatcly assumed the
loss of a 4160 Volt Feeder Bus resulting in the operation of'only one LPI
and one HPI pump to minimize ECCS cooling. .



A roview of Unit No. 2 piping and instrumentation diagrams indicated that
spurious actuation of certain motor-operated valves could affect the
appropriate single failure assumptions. A spurious actuation of core
flooding tank (CFT) vent valves CF-5 or CF-6 would result in a decrcase in
CFT pressure. Since it is clear that CFT pressure is important to mitigating
the consequences of a LOCA, Technical Specifications require that the
normally closed motor-operated valves CF-5 and CF-6 have their brecakers

locked open and tagged except when adjusting CFT pressure.

To further minimize the potential for a water hammer due to the discharge

of ECC water into a dry line, valves LP-21 and LP-22 will

be left in the open position during normal operation. This maintains the
LPI lines filled with a continual supply of water from the BWST due to the
available static head built into the system. The normal value lineup in’ the
HPI system provides a similar supply of water to the HPI pumps. In
addition, Technical Specifications require the monthly venting of ECCS

(HPI and LPI) pump casings to ensure that no air pockets have formed.

Such venting will also be performed prior to any ECCS flow tests.

The Enginecred Safeguards Protection System (ESPS) monitors parameters to
detect the failure of the reactor coolant system and initiates operation of
the high and low pressure safety injection systems, building isolation, and
reactor building (containment) cooling and spray systems. The ESPS consists
of eight two-out-of-three coincidence logic networks which actuate equipnment
in four safeguards systems. Thercfore, each system is actuated at least by
two redundant two-out-of-three logic trains.

Typically, one ESPS train actuates one piece of equipment in one safeguards
system while the opposite train actuates a redundant component in the same
safeguards system. However, whenever any system has a third piece of equip-
ment, the licensee's design uses both ESPS trains to actuate this third
component. We requested that the licensee determine if any single failure
could compromisc redundant trains. The licensee provided a control circuit
schematic typical of that which would be used for all safeguards equipment
actuated by redundant trains. Since two relay failures in redundant
safecguards cabinets would be required to compromise redundant trains, this
design provides adequate isolation between trains. This configuration 1is
similar to that used in other nuclear power plants whose designs have bcen
found acceptable. Therefore, this portion' of the actuation system is in
conformance with the fundamental single failure critcrion at the electric
component level. ' : '

The licensce has provided information identifying 311 types of equipment
located inside the Reactor Building which are required to be operable during
and after a LOCA. Included in this 1list are valve motors, fan cooler motors,



penctrations, cables, and all requircd instrumentation. Qualification
parameters includc containment pressurc, temperature, radiation, humidity,
and chemistry. The licensce has provided sufficient information to give
adequate assurance that type tests rcpresenting conditions that will be
encountered in the LOCA environment were performed on samples of equipment
required to function during and after a LOCA. Since this information

was originally evaluated during the licensing phase of the FSAR application
and an operating license was subsequently issued, we find that there is -
sufficient assurance that all equipment required to function in the LOCA
environment is qualified. . . :

Emergency Electric Power

1. Introduction

The design of the power distribution system for the Oconee Nuclear

Station consists of two 87.5 MVA hydroelectric power generators at

Keowee Dam that serve as onsite emergency power sources. One of these
hydroelectric units is capable of supplying all the essential loads of all
the Oconee Units. There are two diverse methods of feeding emergency power
to each of the three Oconee Units. These are (1) an overhead line from

the Keowee Dam through the 230KV site switchyard and respective umit startup
transformers whenever offsite power is unavailable, and (2) a 13.8KV under-
ground feeder cable feeding each umit's safeguard buses through a single
stepdown transformer , redundant feeder breakers (SK1 and SK2) and 4160V
standby buses. :

In addition to the two Keowee hydro units, backup power is available

from one of three gas turbine generators located 30 miles away at the

Lee Stcam Station via an independent overhead 100KV transmission

system.

We reviewed the design of this system on the following basis: -The
design of the entire emergency electric¢ power system, including
generating sources, distribution system and controls, is such that a
single failure of any single electric component will not preclude the
Emergency Core Cooling System of either Units 2 or 3 from performing
its function. : s

2. Standby bus breakers (SK1 and SK2) from the Keowee underground
feeder

Brcakers SK1 and SK2 are provided to connect the Keowee underground
feeder cable to the Oconee redundant 4160 volt standby buses. These
buses serve as standby power sources to all three Oconee Units. In
~ this way the Engincered Safeguards Protection Systems of all three
Oconce Units interface with the SK1 and SK2 breaker controls. '
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Fach breaker can be actuated by an engineered safeguards (ES) signal
from any of the three Oconee Units.  Each Oconee Unit provides one ES
input to breaker SK1 and a separate ES input from the redundant ES
channel to breaker SK2. The signals, derived from dry contact outputs,
interface directly into the breaker control logic. It has been
determined that these contacts provide adequate isolation protection.

Each SK.breaker requires a primary control source to operate its close-
trip circuits and a secondary source to operate a redundant .trip
circuit. Power for these DC control circuits is supplied from Unit

No. 1 control power panclboards. Panelboard 1DIC provides the primary
control source to breaker SK1 and a secondary source to breaker SK2.
Similarly, Panelboard 1DID provides the primary control source to
breaker SK2 and the secondary source to breaker SKI. Each of these
control power panelboards is supplied from Unit No. 1 and/or Unit No. 2
control batteries through isolating diodes.

Since breakers SK1 and SK2 are provided with individual redundant
controls for the Keowee underground feeder and since there is a
redundant overhead emergency feed from the Keowee hydros, no credible
single electrical component failure can result in the loss of emergency
power to the Engineered Safeguards buses of Units Nos. 2 or 3.

Electrical Interlocks

The 13.8KV underground feeder from Keowee to Oconee is fed by either
one of Keowee's two hydros. One Keowee unit is always dedicated to
the underground feeder through its respective breaker (Keowee Unit 1 -
ACB 3 and Keowee Unit 2 - ACB 4). These Keowee breakers have an

electrical interlock that prevents simultaneous closure of both breakers.

The: licensee has stated the failure of this electrical interlock alone
cannot prevent the Keowee units from providing emergency power to
Oconece. All of the following conditions would have to exist to
compromise the ability of the Keowee units to provide emergency power
to Oconee:

a. Failure of the electrical interlock for ACB 3 and ACB 4.

b. Failure of the operator to follow established procedures. ACB 3
and ACB 4 are controlled manually from either the Oconce Units
Nos. 1 and 2 control room or from the Keowee control board. The
operator's procedures rcquire that a closed underground feeder
breaker must be in the open position before closing the other
breaker; thercfore, it would require an operator e€rror to parallel
the keowec units.



c¢. The Keowee units would have to be in a condition that would
result in an electrical failure., Those conditions are:

(1) The two units must be running without being synchronized
together. This is unlikely since the unsynchronized condition
exists only temporarily when the units are being placed on
line for peaking.

(2) One unit is operating and the other is shut down.

Nevertheless, we identified a situation where an undetected failure of

the interlock coupled with an operator error could compromise redundant
power sources. To preclude the likelihood of an undetected failure,
Technical Specifications will be required to include a monthly surveillance
of this interlock. By including periodic testing of this interlock, we

are satisfied that the same level of safety has been achieved for this
interlock as exists for all other safeguards equipment that are tested
monthly. :

In addition, the licensee has stated that there are no electrical inter-
locks between redundant portions of the ECCS and supporting subsystems.

With this commitment ahdvthe above Technical Specification change there
is sufficient assurance that no single failure of an interlock will
compromise Emergency Core Cooling capability.

The Low Pressure Service Water System (LPSW) is the only shared safe-
guards or safeguards support system at Oconee Nuclear Station. This
system is shared between Oconee Units Nos. 1 and 2 and contains three
redundant LPSW pumps, any one of which is capable of supplying the
system requirements.

One LPSW pump derives its power £rom Unit No. 1 switchgear group 1TC.
The second LPSW pump is powered from Unit No. 2 switchgear group 2TC.
The third pump is capable of receiving power from either Unit No. 1
switchgear group 1TD or Unit No. 2 switchgear group 2TD.

A manual transfer switch is provided to select the power source for

the third LPSW pump. This switch is Kirk Key interlocked with both
the Unit No. 1 and Unit No. 2 4160 volt feeder breakers to preclude
the possibility of crossconnecting the two units' switchgear buses
together. Manual operation of the transfer switch not only transfers
pump power, but also transfers pump control circuits to the appropriate
configuration. ' '

Because of the redundancies provided ia the LPSW system, no single
failure can result in a loss of Low Pressure Service Water to the
plants.

T



.  Availabi1ity of Keowee Units

The licensce has stated that based on previous hydroelectric experience,
the cunulative need to dewater the penstock and hence remove both Keowee:
units from service can be expected to be limited to about one day a year
plus perhaps four days every tenth year.

We requested that the licensee provide information on the outage of both
Keowce units in order to substantiate the previous bases for their
acceptance. Outages of both units are as follows:

July 24, 1973 10:11 - 10:14 Emergency start test
January 16, 1974 1345 1500 Keowee minimum flow test

August 17, 1974 0730 - Aug 18 0130 Keowee inspection
February 7, 1975 0910 - 1030 Keowece minimum flow test
May 26, 1976 0910 - 1030 "~ Keowee minimum flow test

In all cases, the Lee combustion turbine was in operation through the
isolated 100KV transmission line prior to Keowee removal from service. .

As can be scen, the total outage time of both Keowee units has been
less than 24 hours since July 24, 1973. This trend is well within the
24 hours a year predicted outage.

We find that the basis for the availability of both Keowee hydroelectric
generators has been substantiated by the licensee's record of outage
times to date. :

Seismic Qualification of the Keowee Overhead Emergency Electric Power
Source

As discussed above, one of the two redundant methods of supplying
emergency power from the Keowee Hydro Units is via an overhead line
through the 230 KV site switchyard. In order to take credit for this
source of emergency electrical power following a LOCA, that portion of
the 230KV switchyard used must be designed to the same seismic criteria
as the Oconee Units were. Since the Oconee FSAR does not specifically
address the seismic qualification of this part of the emergency power
system, we requested that the licensee provide confirmatory information
that the overhead emergency power path was properly qualified.

In response to our request, the licensee advised us that the emergency
power path through the 230KV switchyard had been seismically designed to
withstand the .15g earthquake referred to in the Oconee FSAR for Class I
structures. We have requested and the licensee has agreed to furnish
additional supporting information identifying the details of the seismic
design of this portion of the emergency power system. In view of the
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fact that the licensee has verified that this portion of the system

has been seismically designed and considering the fact that confirmatory
details of the design criteria and analysis are forthcoming, we conclude
that it is acceptable for the Oconce Station to operate pending our
veview of this confirmatory information. Also considered in our
conclusion was the extremely low probability of a seismic event at

the Oconee Station.

The licensee has committed to-proVide the confirmatory information
requested in sufficient time for us to complete our review prior to the
restart of Oconce Unit 3 following refueling in the Fall of 1976.



Submerged Electrical Equipment

The licensce has identified the following electrical equipmeht that may
become submerged as a result of a LOCA.

Letdown Cooler 1A Inlet Valve HP-1

Letdown Cooler 1A Isolation Valve HP-3

Letdown Cooler 1B Inlet Valve HP-2

Letdown Cooler 1B Isolation Valve HP-4

Letdown Cooling Inlet Valve CC-1

Letdown. Cooling Inlet Valve CC-2

Quench Tank Suction Valve CS-5 _

Core Flood Tank lA Outlet Valve CP-1 Controller

Steam Generator 1A Level Detector (5)

Steam Generator 1B Level Detector (5)

Reactor Coolant Pump 0il Tank Level Detector (4)

Reactor Coolant Pump Standpipe Level Detector (4)

Letdown Cooling Component Cooling Outlet Temperature Detector (2)
Quench Tank Level Detector

Quench Tank Press Detector _

Quench Tank Heat Exchanger Discharge Temperature Detector
Quench Tank Temperature Detector

Quench Tank Heat Exchanger Inlet Valve CC-49 Position Indication
Quench Tank Heat Exchanger Outlet Valve CC-53 Position Indication
Quench Tank Cooler Inlet Valve CS-13 Position Indication
Quench Tank Cooler Outlet Valve CS-14 Position Indication
Quench Tank Outlet Valve CS-3 Position Indication -

Core Flood Tank 1A Level Detector (2)

Core Flood Tank 1B Press Detector

Reactor Building Normal Sump Temperature Detector
Reactor Building Normal Sump Level Detector

Reactor Building Emergency Sump Level Detector

Lighting Panels EL1 and WL1 '

Reactor Vessel Water Level Detector

Telephones

PA Speakers

PA Amplifier

PA Power Supply

The first eight items above are safety reclated equipment which

are required to mitigate the consequences of an accident. However, submergence
of Core Flood Tank outlet valve motor controller, CP-1, will not affect ECCS
capability because the valve is locked open with electric power -disconnected

outside the reactor building during normal plant operation. In addition,
the valve is not required to operate subsequent to a LOCA. The other
seven valves are automatically actuated by.an enginecrcd safeguards
actuation signal and will close before becoming submerged. After sub-
mergence these valves will remain in the closed position and will not
reopen as a result of flooding. '

~
S
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The remaining items listed above arc not considerced necessary to place the
reactor in a shutdown condition nor to mitigate the consequences of a LOCA.
Therecfore, the failure of the equipment to function has no safety significance
and there is no impact on safety due to submergence of glectrical

‘equipment.

The electrical power for the aforementioned equipment is fed from Non-Class
1E power sources except for the following:

1. -Reactor Coolant Pump 0il Tank Level Detectors (4)
2. Letdown Cooler 1A Isolation Valve HP-3

3. Letdown Cooler 1B Isolation Valve HP-4

4, Quench Tank Suction Valve CS-5

The licensee has reviewed the circuit breaker and fuse coordination scheme
for these circuits and has determined that there is adequate protection so
that the safety function of other Class 1E equipment is not rendered
inoperative. However, the licensee has identified a situation in which the
flooding of limit switches on the three valves (items 2, 3 and 4 above)
could possibly result in the loss of the normal control power to an engineered
safeguard cabinet. To preclude this possible failure, the licensee has
agreed to install fuses in the circuits from the valve limit switches to the
safeguard cabinets prior to September 1, 1976. These fuses will be properly
coordinated with the circuit breakers to ensure that normal control power

to that cabinet is not lost because of submergence. We find this to be
acceptable.

Single Failure Conclusion - On the basis of our review, including the above
indicated changes to Technical Specifications and commitments by the licenmsee,
we find that there is sufficient assurance that the ECCS will remain functional
after the worst damaging single failure of ECCS equipment at the component
level hqs occurred. :

" ‘Containment Pressure

The ECCS containment pressure calculations for Oconee Class plants were
performed generically by B&W for reactors of this type as described in
BAW-10103 of June 1975, Our review of B§W's evaluation model was
published in the Status Report of October 1974 and supplement of
November 1974, ‘
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e concluded that PAH's containment pressure model was acceptable for
ECCS cvaluations. Ve required that justification of the plant-dependent
input paraweters used in the containment analyses he submitted for our
review oif each plant. A containment pressure calculation specific to
Oconee 2 was submitted in the licensee's submittal of July 9, 1975.

Justification for the containment input data was submitted for Oconce
Unit 2 by letter dated October 10, 1975. This justification allous
comprrison of the actual containment paramctersffor Umit 2 with those
assumad in the July 9, 1975 submittal and BAW 10103 of June 1975. The
licensce has evaluated the containmeat net-free volume, the passive

hecat sinks, and operation of the containment heat-removal systems with
regard to the conscyvatism for the ECCS analysis. This evaluation wvas
bascd on as-built -design information. Since the minimum .containment
pressure following a LOCA is more limiting, the containm¢nt heat rgm9val
systems were arswacd to operate at their maximwn capacities, and minimun
operation values for the spray water and sexvice water temperatures were
assumed. ‘The contzinment pressure analysis was demonstrated to be con-
servative for Unit No. 2.

"¢ have concluded that the plant-dependent information used for the ECCS
containment orossure analysis for Oconee 2 is  conservative

and, therefvie, the calculated containment pressures ave in accordance
with Appendix K to 10 CFR 50 of the Commission's regulations.

Long-Tera Boron Coucentration

‘c have revicwed the proposed procedures and the system designed for
preventing excessive boric acid buildups in the reactor vessel during the
long-term cooling period after a LOCA. By letter dated Dzcember 18,

1975, the.licensce committed to the implementation of procedures for Unit

2 which would allow adequate boron dilution during the long-term and

which will comply with the single failure criterion. These procedures will
employ a hot leg drain network similar to the concept described in
BAW-10103. To ecriploy a single failurc proof mode, the licensee recently
completed nodifications during the current cycle 2 refueling outage.

"The modification consists of the addition of one drain line from the decay
heat drop line to the reactor building sump. The line (installed unstream
of the DHR isolation valves LP-1 and LP-2) includes two qualified movor-
operated valves. ‘Tthe existing flowpath through valves LP-1, LP-2, IP-3
and LP-4 to the "A'" LPI pump suction or to the reactor building sump
through valve LP-19 provides the alternate flowpoth to meet the single
Teilure criteria. By lctter dated Februaxy 24, 1976, the licensee indicated
its intention te test the design and installation of che drain lincs by
conducting a preoperational test prior to resctor stprtim., Tn addition,
by lctter doted jinvch 4, 1976, the licensce 3udiontad Sre intent 1o
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dinstall flow cquipnent to provide positive indication of flow in the drain
lines. ‘This cquipment will not be installed for cyele 2 operation, however,
this is acceptable to us becausc the drain line modification will be tested
prior to cycle 2 startup and we will have the opportunity to revicw this
design prior to cycle 3 operation. We have concluded that the liccnsce's
proposal to prevent Jong-term boron concentration i: z2cceptable and that
the preoperational test to confirm proper installation and functioning will
provide adcquate assurance during cycle 2 operation with the system will
function under post-LOCA conditious. - .

Partial Loop fnalvses

To allow an operating configuration with less than four reactor coolant
puips on the line (partial loopn), the staflf requires an analysis of the
prediceed consequences of a LOCA occurring during the proposed partia

loop operating mode(s). By letter dated August 1, 1975, the licensco
subnitted an analysis for partial loop operation with one idle rveactor
coolant pump {(three puaps operating). Using a reduced poewer level of

77% of rated power, D&Y performed this anziysis assuasing the worst-case
break (8.55 fi2 DE, Cp = 1) and waximm Lincar Heat Goneration Rate

(LUGR) (18.6 kw/ft) from the 4-pump analysis discussed above. The

worst break sclected was located in the active leg of the partially idle
Joop. Placing the break at the discharge of the puip in an active
~cold leg of the partially idle loop (instead of at the discharge of thc
pusp in an active coid log of the fully active loop) yields the most
degraded pusitive flow through the core during the first half of the blcu-
down and reselts in higher cladding tenperaturcs.  The maximum cladding
tenperature for the onc-idle-pump mode of operation was 17660F. A staff
review 'of all input assusptions end conclusions resulted in a set of in-
quiries which were answered by the licensec's letter of October 31, 1975
and BGi's letter of October 10, 1975, The rosults of a ncw analysis

were submitted to reflect a more appropriate value of initial pin pressure.
The original partial loon analysis contained in the licensee's letter

of August 1, 1975, used an initial pin pressure of 1600 psi. As was
demonstrated in the time-in-1life sensitivity study, submitted by letter
dated August 1, 1975, the worst pin. pressure fov this analysis should have
been 760 psi. The maximum cladding temperature for the re-analysis

is 17840F, a value which is within the criterion of 10 CiR 50.46.
. Therefore, this analysis may be used to support Duke Power Company's proposed
operation with one idle rcactor coolant pumy.

Since an analysis of ECCS cooling performance with one idle reactor
coolant pump in coch loop has not been submitted, pouer operation in
this configuration is limited by Technical Specifications to 24 hours.

We consider the probability of a LOCA occurring within a 24 hour period to
e extremely remotce ond, based on the operating histery of the Oconec
~Units, it is anticipated that this pump configuraticn will occur very
inlrequently.

anete Joap operation (i.e., oporatien with fwe Selo pps i oone loop)

s prohibited, by Technical Specificavions, without notvfying the
omrission, R

- 2
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We have completed the review of the Oconec 2 ECCS perforiance re-analysis
and have concluded:

(2) The propocvd Technical Specifications are based on a LOCA analysis
performed in accordsnce with Appendix K to 10 CIR §0

(b) The ECCS minimvm containment pressure calculations were performed
in accordance with fppendix K to 10 CFR 50,

() The single tailurc criterion will be satisficd.

(d} The proposed procedurcs for long-term cooling after a LOCA are
acceptable. The irplementation of these procedures during the
cycle 2 refueling outzae is required to provide assurance that the
ECCS can be operated in a mamner which would prevent excessive
borie acid concentrativn fyom occurring. A commitment by the
licensee to install the positive indication to show that the hot
leg drain nctvwork is working during post-JLGCA conditions is
requirved and has been reccived by letter dated March 4, 1976.

(e) The proposed mode of reactor operation with one idle reactor
.ceolant pump is supporied by a LOCA analysis performcd in
accordance with Appendix K to 10 CFR 50. Operation with onc idle
pump ia each loop is restricted to 24 hours. Requests for single
Joop operation will be rcviewed on a case-by-case basis.

We have completcd our cvaluation of the licensee's Unit 2 cycle 2 reload
application and conclude that the licensec has pervformed the requircd
analyscs and has shown that operation of the cycle 2 core will be within
“applicable fucl desipgn and performance criteria. In addition, we conclude
that the licensce's proposcd Gechnical Specification changes meet the

Final Acceptance Criteria based on an acceptable ECCS medel conforming

to the requircments ¢f 10 CFR 50.4%6 and ihat the restrictions imposcd

on the facility by the Commissicn's Decombeyr 27, 1974 Srder for 4061f1catluh
of License should be terminated and replaced by the Tlm"tatJnns establishiza

in accordance with 10 CFR 50.46.

We have determined that the amendment does not aufhorlze a change in ¢
efflucnt typcs or total amovuts nox ~n increase in power level and will
not result in any significent environmental impact. ilaving made this
determination, we have further conciuded that the amendment involves

an action which is insignificant from the standpeint of cavironmantal
impact and pursuant to 10 CFR §51.5(d)(4) that an cnv1ronwen1al statencnt,
negative dcclaraLlon r environmental impact appraisal need not be
prepared in CODﬂ”C‘lOW with the issuance of this amenduent.
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Conclusion

e

We have concluded, bascd on the considerations discussed above, that:

(1) there is reasonablc assurance that the health and safcty of the
public will not be endangered by opcration in the proposed manner, and
(2) such activities will be conducted in coipliance with the Commission's
regulations and the issuunce of thesc amendirnts will not be inimical

to the common defense and security or to the health and safety of the
public. L : : -

" Dated: June 30, 1976



UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKETS NOS. 50-269, 50-270, AND 50-287

DUKE POWER COMPANY

NOTICE OF ISSUANCE OF AMBNDHENTS TO FACTLITY
OPERATING LICERSES

“The U. S. Nuclear Regulatory Comnission (the Commission) has issued
Amendments Nos. 2%, 27, and 23to Tacility Operating Licénses Nos. DPR-38,
.

BPR-47, and D?R—SS, respectively, issued to Duke Power Company which
revised Technical Specifications for operation of the‘Otonce Nuclear Sation
Units Nos. 1, 2, and 3, located in Oconce County, South Carolina. The-
amendments are effcctive as of the dute of issuance.

These amcndments (1) revise the Technical Specifications to establish
opcrating limits for Unit 2 cycle 2 operation based upon an acceptable
Emergeﬁcy Core Codling Sy;tem évaiﬁation model conformiﬁg to the requirc-
ments of 10 CFR Section 50.46 and (2) terminate the operating restrictions
imposed on Unit 2 by the Commission's December 27, 1974 Order for Modifi-
cation of License.

The applications for these amendments comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and

the Comnission's rules and regulations. The Commission has made appro-

15 as required by the Act and the Commission's rules and

priate finding

Tegutations in 10 CFR Chapter I, which are set forth in the license

amendments: Notice of Proposed Issuance of “moients U0 Facility Oncrating

Licenscs in councction with item (1) above was prolished in the FLEDERAL

.
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-REGISTER on April 12, 1976 (41 FR 15370) and in connection with item (2)
above was published August 13, 1975 (40 FR 340283, No request for a
hearing or petifion for lecave to intervene was filed following notice
of the proposed actioﬁs;
| The Commission has determined that the issuance of these amendments
will not resuli in any significant environmental impact and that pursuant
to 10 CFR éection §].5(d)(4) an environmental statement, ncgative declara-
tion, or environﬁental impact appraisal need not be prepared in connection
with issuance of these amendments. |

For furthor detaiis with respect to this action, see (1) the appli-
cations for amendments dated February 25, 1975, as revised May 7, 1976,
and éated June 11, 1976, (2) Amendments Nos. 27,27, and 23 to Licenscs
Nos. DPR-33, DPR-47, and DPR-55, respectively, and (3) the Commission's

related Safety Lvaluation. All of these items arc available for public

inspection at the Comnission's Public Document Room, 1717 H Street, Rw.,
Washington, D.C. 20535 and at the Céonee County Library, 201 South Spring
Street, Walha]]a, South Carolina 2906°1. | .

A copy of items (2) and (3) may be obtained upen request addresscd
to the U. S. Nuclear Regulutory Conmission, Washington, D.C. 20555,
Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Muryland, this 30th day of June, 1976,

FOR THE NUCILLAR RFCULAIU | COMMISSICN

| [5 4/ g

weneor, Gnicef
g111.nﬂ Reactors Lrench &
LlVJSlOH of Operating Kez ctors



