Docket Nos. 50-269/ 27 ' Ul 5 ¢ BB

Duke Power Company
ATTN: Mr, William O. Parker, Jr.
Vice President - Steam Production
422 South Church Street
P. 0. Box 2178
Charlotte, North Carolina 28242

Gentlemen:

The Commission has issued the snclosed Amendments Nos. ? 7,2 7, and - 3
for Licenses Nos. DPR-38, DPR-47, and DPR-55 for the Oconee Nuclear
Station, Units Nos. 1, 2, and 3. These amendments comsist of changes
to the Technical Specifications and are in respense to your requests
dated Pebruary 25, 1975, as revised May 7, 1976, and dated Jume 11,
1976.

These amendments (1) revise the Technical Specifications to establish
operating linits for Unit 2 Cycle 2 operation based upon an acceptable
Emergency Core Cooling System evaluation model conforming te the require-
ments of 10 CFR Section 50.46 and (2) terminate the operating restrictioms
imposed on Unit 2 by the Commission's December 27, 1974 Order for Modi-
fication of License.

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

Sincerely,

@'-‘r—l,—,».y‘ e -
FELaikeln a gk Y

~A. Schwencer, Chief
Operating Reactors Bramch #1
Division of Operating Reactors

Enclosures:
See next page
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Duke Power Company - 3~

cc w/enclosures:

Mr, William L. Porter

Duke Power Company

P. 0. Box 2178

422 Soutli Ghurch Street
Charlotte, North Carolina 28242

Mr. Troy B. Conner

Conner & Knotts

3747 Pennsylvania Avenue, NW
Washington, D. C. 20006

Oconee Public Library
201 South Spring Strect
Walhalla, South Carolina 29691

Honorable Recse Al Hubbard
County Supervisor ol Oconce County
Walhalla, South Carolina 29621

Office of Intergovernmental
Relations

116 West Jones Strect ,

Ralcigh, North Carolina 27603

June 30, 1976
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. UNITED STATES

’43; NUCLEAR REGULATORY COMMISSION
R WASHINGTON, D. C, 20555
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DUKE POWER COMPANY

DOCKET NO. 50-269

OCONELE 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 Fecbruary 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 regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the

health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regulations;

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.

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

Jd R Gl

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

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 30, 1976
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C, 20555

DUKE POWER COMPANY

DOCKET NO. 50-270

OCONEE_NUCLEAR STATION, UNIT 2

AMENDMUNT TO FACTLITY OPERATING LICENSE

Amendment No. 27
License No. DPR-47

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

A.

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
requirecments 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 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;

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

ol R Gotl,

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

OCONEE NUCLEAR STATION, UNIT 3

AMENDMENT TO FACILITY OPERATING LICENSE

-

Amendment No. 23
License No. DFR-55

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

vAC

The applications for amendment by Duke Power Company (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 [Lnergy Act of 1954, as amended
(the Act), and the Commission's rules and regulaticns 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 regulaticns of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the

health and safety of the public, and (ii) that such activities
will be conducted in compliance with the Commission's regulatioms;

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

FOR THE NUCLEAR REGULATORY COMM1SSION

ford R Goudl,

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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ATTACHME TO LICZISE AL

AMUENDI]

WT NO. 2770 DER-7%8

AMENDITENT NO. 2770 DPR-A7

AMENDMENT NO. 2370 DPR-55

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

Revise Appendix A as follows:
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Biases - mit 2

The safety Jimits precented for Ocono?llnit 2 hnve been generated using

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

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

four-pump operation). The flow?gatc utilized is conservative comparcd to

the actual mecasured flow rate. i} .

To waintain the integrity of the fuel cladding and to prevent fission
product rclease, it is necessary to prevent overheating of the cladding
under normal operating conditions. This is accomplished by operating

within the nueleate boiling regime of heat transfer, wherein the heat
cronsfor coufficient is large cnough so that the clad surface temperature

is only slightly greater than Lhe coolant temperature. The upper bounaary
of the nucleate boiling rogime is termed “departure from nucleate boiling"
(Oup) . At this point, there is a sharp reduction of the heat transfer
coefficient, which would result o high claddinp temperaturcs and the
possibility of cladding failure. Although DNB is not an ohservable
paramcter during reactor operation, the observable paramcters of neutron
power, veactor coolant [low, tewperature, and pressurc can be related to

DNB through the use of the BAW-2 corvrclation (1). The BAW-2 correlation —
has been developed to predict DNB and the location of DNB for axially
uniform and non-uniform heat flux distributions. The local DB ratio
(DNER)Y, defined as the ratio of the heat {lux that would cause 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
operation, normal operational transicnts, and anticipated transicnts is
limited to 1.30. A DNBR of 1.30 corresponds to a 95.-percent probability

at a 95 pereent coufidence level that DRB will not occur; this is considcr;d{
a conservative margin to DNG for all operatiug conditions. The difference '
botueen the actual core outlet pressurc and the indicated reactor coolant
system pressure has been considered in determining the core protection saflety
lirmits. The difference in these two pressures is nominally 45 psi; however,
only 2 30 psi drop vas agsumed in reducing the pressure trip setpoints to
correspond to the elevated Jocation where the pressure is actually measured.

The curve presented in Figure 2.1-1B represents the conditions at which
g winimum DNBE of 1.30 is predicted for the maximum possible thermat ]
power (112 pereent ) when four reactor coolant pumps are operating (mininum
. . ) . .

reactor coolant flow is 141.3x10° 1ths/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; LAH = 1.78; by = 1.50. The l
desipn peaking combinat ien results in a more conscrvative DHBR than any
other power shape that exists during normal operation.
The curves of Fipgure 2.1-2B arve based o the more restrictive of two
thermal limits and inelude the effects of potential fuel densification

and tuel raod bowing: ‘

2.1-3a Amendments Nos. 27, 27 § 23
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1. Yhe 1.30 DHBR limit produced by a nuclear peaking factor of ¥ = 2.67

. . . . .y P
or the combination of the radial peak, agial peak and ])()SlClOl‘l of the
arxlal peak rhat yiclds no less than a 1.30 DNBR.

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

Power peaking is not a dircctly observable quantity, and, thereforc, limits
have been established on the bases of the reactor power jimbalance produced
by the power peaking. . ‘

The specified flow rates for Curves 1, 2, and 3 of Figure Z.1-2B correspend
to the expected minimum flow rates with four pumps, three pumps, and one
pump iu cach loop, cespectively. : :

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

The mazimum thermal power for three-pump operation is 806.4 percent duc to

a power Jevel trip produced by the flux-flow ratio 74.7 percent flow X
1.07 & 79.9 percent power plus the maximum calibration and instrument crroer.
“The maximum thermad power for other coolant pump conditions are produccd in

a similar manner.

For cocli 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 1.3C 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-
purp operation is more resti jetive than any other reactor coolanl pump
siluat ion because any pressurc/temperature point above and to the left of
the Inur-—;'um‘.p curve will be above and to the Jeft of the other curves.

]
]

References o ;

(1) Corrvelation of Criticul Heat Flus in a Bundle Cooled by Pressurized
Water, BAW-10000, March 1970.

(2) Oconce 2, Cycle 2 - Reload Report - BAW-1425 (Rev. 1), April 1676.

2.1-3b | Amendments Nos. 27, 27, § 23
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Yo maintain the integrity of the fucl cladding and to prevent fission product
release, it is necessary to prevent overhcating of the cladding under normal
operating conditions. This is accomplished by sperating within the nucleate
boiliug regime of heat transfer, wherein the heat transfer coefficient is
large cnouph so that the clad surface temperature is only slightly greater
than the coelant temperature. The upper boundary of the nucleate boiling
regime is termed Mdeparture from pucleate boiling” (DNB). At this point,
there is a sharp reduction of the heat transfer coefficient, which would
result io bigh cladding temporatures and the possibility of cladding failure.
Althouyh DNB is not an observable parameter during vcactor operation, the
observahle naram~ters af neutron powver, reactor coolant flow, temperature,
and pressure can be relaced 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 uniforwm and non-uniform heat flux distributions. The local DxB
ratio (DRBR), 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 DNB. The minimum value of the DNBR, during steady-state operation, normal
operational transioents, and anticipated transients is limited to 1.3. A DNBR
of 1.3 corresponds to a 94.3 pereent probabilizy at a 99 perceant confidence
level that BNB will not occur; this is considered a conservative margin to
DNB ior all operating conditions, The difference between the actual core
outlet pressure and the indicated reactor coolant system bressurc has been
considored i determining the core protection gsafcty Jimits. The differcnce
in these lwo pressures is nominally 45 psi; however, only a 30 psi drop was
assuped io reducing the pressore trip setpoints to correspond to the clevated
location whivre the pressure is actually neasured.

The curve presented in Figure 2.1-1C 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 (mininum reactor coolant flow is
131.3 » 106 1bs/br). This curve is based on the following nuclear power
peaking factors(2) with potcential fucl densification effects:
J
Fg = 2.67; FN o= 1.78;FS = 1.50
Al ” .

The design peaking combination results in a more conservative DRER than any
other shape that oxists during, normal operation.

The curves of Figure 2.1-2C ave basced on the more restrictive of two therual

limits and include the ceffects of potential fucl densification:
. S T . N
[. The 1.3 DEBR Timit produced by a nuc lear power peaking factor of !-q = 2.67
or the combination of the radial peak, axial peak and position of the

axinl peak that yiclds vo less than o3 DNBR.

2. The combination oi radial and axial pealk that causes ceutral fucel melting
. o

a0 the hot seot. The timit s 1.8 hw/te tor Unit 2

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

P,

power peaking.
The specified flow rates for Curves 1, 2, 3, and &4 ol Tigure 2.1-2C correspond

to the expected minimum flow rates with four pumps, threc pumps, onc pump in
cach loop and two pumps in onc 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 represent the conditions at which a minimum DNBR

of 1.3 is predicted at the maxinum sossible thermal power for the number of
yreactor coolant pumps in operation or the local quality at the point of
minimum DNBR is equal to, 15%,(3) whichever condition is more restrictive.

Using aslocal 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 cven

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

The DNBR as calceulated by the W-3 corvelation cont inually increases from point
of winimom DIBR, so that rhe exit DNER is 1.7 or higher, depending on the
pressure. Extrapolation of the W-3 correlation heyond its published quality
range of +15 percent is justified on the basis of experimental data. (4)

-

The maximum thermal power for thrce 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 flun-flovw
ratio of 0.961 is usecd for single loop conditions. ‘

For cach 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 DNBR less than 15 percent for that particular reactor
coolanl pump situation. The 1.3 DNBR curve for four-pump operation is more
restrictive than any other reactor cootant pump situtlion because any pressurve/ .
temperature point above and Lo the left of the four=pump curve will be above
and to the teft of dhe other curves.

REFFRENGES — +

(1) ¥sAR, Section 3.2,
(2) rsak, Scetion
(3) FiAR, Sectiou

e
o N
. e
Cr WO W

[~
.

2.1-3d Amendments Nos. 27, 27, § 23



(4) The following papers wiiich were presented at the Winter Anmual MeetLing,
ASHE, November 18, 19609, during the "Two-phase Flow and Heat Transfer in

Rod Bundles Symposium:"

(@) Wilson, et _al.

"eritical Heat Flux in Non-Uniform lNeater Rod Bundles"

(h) Cellerstedt, et al.
"Correlation of a Critical Heat Flux in a Bundle Cooled by Pressurized

Water"

2.1-3¢
Amendments No. 27, 27, § 23
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Amendments Nos. 27, 27, § 23
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2.1-11  Amendments Nos. 27, 27, § 23
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During nermal 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 power at which a
trip would be ‘actuated could be 112%, which is more conservative than the
value used in the safety analysis. (4)

— e

Overpower Trip Based on Flow and Imbalance

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

The power level trip set point produced hy the power~to~flow ratio provides
both high power level and low flow protection in the event the reactor power
level increases or the reactor coolant flow rate decreases. The power level
trip set poiat produced by the power-to-flow ratio provides overpower L3 pro-
tection for all modes of pump operation. For every flow rate there is a maxi-
mum permissible power level, and for every power level there is a minimum
permissible low flow rate. Typical power level and low flow rate combinaticuns
for the pump situtations of Table 2.3-1A are as follows:

1. Trip would cccur when four reactor coolant pumps are operating if pouer
is 105.57 and reactor flow rate is 100%, or flow rate is 94.8% and power
level is 100%.

2. Trip would occur when three reactor cooclant pumps are operating if power
is 78.8% and reactor flow rate is 74.7% or flow vrate 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 48.57 and power level is 46%.

4., Trip would occur when one reactor coolant pump 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 is 46.4% and the power level is 49%.

The flux-to-flow ratios for Units 1 and 2 account for lhé maxinan variatjon ‘
from the average value of the RC flow signal in such a manner that the
reactor protective system receives a conservative indicatien of the RC flow.

For safety calculations the maximum calibration and instrumentation 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 pover
peaking kw/ft limits or DNBR limits. The reactov power imbalance (powecr 0
the top half of core minus power in the bottom half of core) reducces the power
level frip produced by the power-to-flow ratio such that the boundaries Vf

are produced. The power-to-ilow ratio roducds Lhe pewer]

Figure 2.3-24 - Cait 1
2.3-2B -~ Unit 2
2.3-2¢C - Unit 3

. ’ 2.3-2 Amendments Nos. 27, 27, § 23



level trip and asgociated reactor powor/reactor.pcwer—imbalnncc boundaries
by }1.05%5%-Unit 1 for a 1%Z {lew reduction,
1.077 - Unit 2 Sl
1.07% - Unit 3 ‘
For Unit 1, the power-to-flew reduction ratio is 0.949, and for Units 2 aud 3,

the powcr-to-flovw veduction factor is 0.961 during single loop operation.

’

Pump Monitors

The punp monitors prevent the minimum corve DNBR from decreasing below 1.3 by
tripping the reactor due to the loss of reactor coolant pump(s). The circuitry
monitoring pump operational status provides redundant trip protcctioh for D3
by tripping the yeactor on a signal diverse from that of the power-to-flow
ratio. The pump manitors alse restrict the power level for the number of
pumps in operition.

Reactor Coolant System Pressure

During a startup accident from low power or a slow rod withdrawal from high
power, the system high, pressurce seb point is reachced before the nucloear over-

pover trip set point. The trip sctting limit shown in Figure 2.3-1A - Uuit 1
’ . 2.3-1B - Unit 2
2.3-1C - Unit 3

for high reactor coolant systen pressure (2355 psig) has 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 ) (10.7 ':“c:t::'—as:m
(1800) psig ' : o (16.25 Tw,'—7756)
setpoints shown iu Figure 2.3-1A have becen established to maintain the DNB
2.3-18 -
2.3-1C

ratio greater than or equal to 1.3 for thosc design accidents that result in
a pressure reduction. (2,3)

bue to the calibration and instrumentation errors the safety analysis used a

variable low feactor ceolant system pressure trip value of (11.14 T  -4746)
(10.79 T -4579)
t -
(16.25 TO " -7790)
out

Coolunt Outlet Temperature

The high reactor coolant outlet temperature trip setting limit (619 I) shown
in Figure 2.3-1A has been established to prevent excessive core coolant
2.3-18B
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 hiph renctor building pressure trip sotting limit (4 psig) provides
positive assurance that a reactor trip will occur in the unlirely cevent of
a loss-of-coolont accident, oven in the absence of a low reactor covlant
system pressure tyvip.

2.3-3 Amendments Nos. 27, 27, & 23
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"
g. If within one (1) hour of determination of an inoperable rod,
it- is not determined that a 1%6k/k hot shutdown margin exists
combining the worth of the inoperable,rod with each of the other
rods, the reactor shall be brought Lo the hot standby condition
until this margin is established.

h. TFollowing the determination of an inoperable vod, all rods shall
be exercised within 24 hours and exercised weekly until the rod
protlem is solved.

{. 1f a control rod in the regulating or safety rod groups is
declared inoperable, power shall be reduced to 60 percert of
the thermal power aliowable for the reactor coolant pump coa-
bination. '

j. 1l 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 positiouned
such that the rod that was declared inoperable is maintained

within allowable group average position limits of Specification

3.5.2.2.a and the withdrawal limits of Specificaticn 3.5.2.5.¢2.

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

Quadrant Power Tile

a.  Except for physics Lests, if the maximum posilive gquadrant power
it exceeds +3.417 Unit 1, «cither the qu:.l'drnnl' power tilt shall
3,417 Unit 2
4.927 Unit 3 :
be reduced to less than +3.417 Unit 1 within tvo hours or the
7 3.417 Unit ? |
’ 4.92% Unit 3

following actions shall be taken:
s N

-

(1) 1f four reactor coolant pumps arc in operation, the allowsble
thermal power shall be reduced below the power level cutef ¥
(as identiflicd in specification 3.5.2.5) and further reduced
by 2% of full power for cach 1% tilt in excess of 3.41% Unit
3.417 Unit
4.92% Unit

Lo N

() 11 less than four reactor coolant pumps are in operaticn, the
allowable thermal power for the reactor coolani pump cowbination
ahall be roeduced by 270l fult power for cach 17 titt.

PR
77" Amendments Nos. 27, 27, § 23



3.5.2.5

a.

1

(3) Fxcept.oas _ ovided in specification 3.5.2. s, the reactor
shall be breupht to the hot shutdewn coudition within four
hours if vhe quadrant power tilt is not reduced to less than
3,417 Uit Y within 24 hours.

3.4 Unir 2 ' .
4.927 Unit 3

If the quadrant tilt exceeds +3.417 Unit 1 and there is simultaneous
3.417% Unit 2
: 4,927 Undt 3
indication of a misaligned control rod per Specification 3.5.2.2,
reactor operaticn way continue provided power is reduced to 607
of the thermal pover allewahle for the reactor coolant pump
combination,
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

reactoy shall be brought vo the hot shutdown condition within

four hours.

Whenever the rcactor is brought to hot shutdown pursuant to
/,
.c

3.5.2.4.a(3) or 3.5.2.4 above, subsequent reactor operation
is permitted for the purpose of neasurement, testing, and
corrective actien provided the thermal pewer and the power
range high flux setpoiant allowable for the reacter coolant pump
combination are restricted by a reduction of 2 percent of full
power {or each 1 percent til: for the mavimum tilt observaed

prior to shatdown.

Quadrant power tilt shall be monitored on a minimum frequency
of once every two hours during power operation above 15 percent
of rated power.

Control Rod Positicns
Technical Specification 3.1.3.5 does not prohibit the exercising
of individual safery rods as required by Table 4.1-2 or apply to
inoperable safety rod limits in Techunical Specification 3.5.2.2.

Operating rod group overlap shall be 25%Z + 5% between two

sequential groups, except for physics tests.

Except for physics Lests or exercising control rods, the control
rod withdrawal limits are speciticd on Fiypures 3.5.2-1A1 and
3500142, (it D), 3.8.2-0181, 3.5.2-1B2 and 3.5.2-1B83 (Unit 2},
and 3.9.2-101H, 3.5.2-102, and 3.5.2-1C3 (Unit 3) for four pump
operation and on Figures 3.5.2-241, 3.5.2-2A2 (Unit 1), 3.5.2-2B81,
3.5.2-0820 3.5.2=-2B3 (Unit 2), and 3.5.2-20 (Unit 3) tfor three or

3.5-8
’ Amendments Nos. 27, 27, & 23



Lwo pump operation. 1L the control rod position limits are
excorded, corrective measures shall be taken immediataly to
achicve an acceptable control rtod position. Acceptable centrol
rod position shall then be attained within two hours. The
mininum shutdown margin required by Specification 3.5.2.1 shall
be maintained at all times. :

d. Except for physics tests, power shall not be increaszd above the
power level cutoff as shown on Figures 3.5.2-1A1, 3.5.2-1A2
(unit 1), 3.5.2-181, 3.5.2-1B2, and 3.5.2-1B3 (Unit 2), and
3.5.2-1C1, 3.5.2-1€2, 3.5.2-1C3 (Unit 3), unless the following
requirements are met.

(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 power.
Except for physics tests, imbalance shall be maintained vithin the
envelope defined by Figures 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3Bl, 3.5.2-3B2, |
3.5.2-3R3, and 3.5.2-3C. 1f the imbalance is not within the envelope
defined by Figure 3.5.2-3A1, 3.5.2-3A2, 3.5.2-2B1, 3.5.2-3B2, 3.5.2-383,}
and 3.5.2-73C, corrective measures shall be taken to achieve an
acceptable imbalance. 1{ an acceptable imbalance is not achicved
;ithin two hours, reactor power shall be reduced until imbalance limits
are met. ) ) '
31.5.2.7 The control raod 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 cnvaelope defined in Figures 3.5.2-3A), 3.5.2-3A2,
3.5.2-3B1, 3.5.2~3B2, 3.5.2-3B3, and 3.5.2-3C is bascd on LOCA analyses

which have defined the waximun incar heat rate {gce Figure 3.5-2-4) such

that the mavimum clad temperature will not exceed the Final Acceptance
Criteria. Corrcctive measures wili 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
anproached should a LOCA occur is highly improbable because all of the power
distribution parawcters (quadrant tilt, rod position, and imbalance) nust be
at their Jimits while simultaneously all other enginecering and unéortainty
Factors ave also ar their Hsits.#*%  Conservatiem is intreduced by application
of:

a. Nuclear uncertainty factors

b. Therial calibration

c. TFuel densification eoffects

d. Hol rod wminufacturing tolerance factors

The 25% + 57 overlap between successive contrel rod groups is allowed since
the worth of a4 rod is lower at the upper and lower part of the stroke.
Control rods are arranged in groups or banks defined as follows:

Group Function
Safety
Saflety v
Safety
Safety
Regulatiag
Regulating
; Xenou transient override
APSK (axial power shaping bank)

DO DN -

The rod position limits are based on the most Jimiting of the fcllowing three
criteria: ECCS power peaking, shutdown margin, and potential ejected rod
worth. Thercfore, compliasnce with the FCCS power peaking criterion is
ensarced by the rod cosition limits. The minimum availadble rod worth, consis-
tent with the rod position limits, provides for achieving hot shutdown by
raactoy trip at any time, assuming the highest worth contrel rod that is
withdrawn remains in the full out pesition(l). The rod position limits also
ensure that inserted vod groups will not contain single rod worths greater
than 0.5% Ak/k (Unit 1) or 0.65% Ak/k (Units 2 and 3) at rated power. These
values have been shown to be safe by the safety analysis (2,3,4) of the
hypothetical rod ejection accident. A naximum single inserted control rod
worth of 1.0% Ak/k is allowed by the rod positions limits at hot zero power.
A sinple foxevted control rod worth of .07 Ak/ik at bepinnlog-of-tifce, hot
zevo pover woulds resalt fo oa lewer transieoat peak thermal power and, there-
fore, tess severe envitonmental consequences than o 0,57 Ak/k (Unit 1) or
0.65% A/ (Units 2 aud Dy ejecied rod worth at rated power.

MhActual operatiug Tiwmiis lepend on wheother or not incore or excove detectors
are uscd ound thedr reuspective instvyvumoent and calibration errors. The method

used to define the operating lmits: is defiocd in plant operating proceduves.,

4.5-10 Amendments Nos. 27, 27, § 23



Control rod groups are withdrawn in sequince begirning with Group 1.
Groups 5, 6, and 7 are overlapped 25 percent.  The normal position at
power is for Groups 6 and 7 to be partially inscrted,

Thee quadiant power PR Plmita sel Lol do Speclticat tan 152704 have brecn
estabtished with gongideration of potential edleets of rod bowing, (Inive Toand
2 only) and fuel densification to prevent Lhe tinear heal rate peaking increase
associated with a positive quadrant power tilt during normal power operatien
from excceding 5.10% 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 observahility and instrumentation errors, for each
measurcient system are defined in the stat ion operating procedures.

The quadrant tilt and axial imbalance monitoring 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 scrvice.

. ] ’
Allowance is provided for withdrawal limits and reactor power imbalance
1imits to be exceeded for a period of two hours withour specification
violation. Acceptable rod positions and imbalance must be achizved within
the two-hour time period or appropriate action such as a reducticn of power
taken. : ' :

Operating restrictions are included in Technical Specificatiou 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.

REFERENCES

lpsAR, Section 3.2.2.1.2

2FSAR, Scction 14.2.2.2

3FSAR, SUPPLEMENT 9

AB&W FUTL DENSIFICATION REPORT
BAW-1409 (UNIT 1)
BAW-1396° (UNIT 2)

BAW-1400 (UNIT 3) 4
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3.11 MAXTHU POWER RESTRICTTON

Applies to the nuclear steam supply system of Unit 3 reactor.
Objective

To maintain core life margin in reserve until the system has performed
under operating conditions and design objectives for a significant peviod

of time. .
Specification

The first reactor core in Unit 3 may not be operated beyond 10,944
effective full power hours until supporting aunalysis 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 fivst core in Oconee Unit 3 and concluded that clad collapse will not
take place within the first Fuel cyele (10,944 effective full power hours}.
Detailed ~lad creep collapse analyses are yet to be performed to daavnstrire
that clad collapsc will not occur during operation beyond the first fuel
cycle.

v
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4.

[al

6.

10.

1.

12.

(1)
(2)

(%)

MINIMUM

drem
1
Contrac) Rod anvmont( )

Pressucizer salety Valves

Hain Steam Safety Valves

Refueling Systein Interlochs

Hain Steam Stop Valves

. T 2
reaclor voolant System
Leakage

Condenser Cooling Water
System Gravity Flow Test

High Pressurce Service
Water Pumps and Power
Supplies

Spent Fuel Cooling Systew

llydraulic Snubbers on
Safely-Related Systemy

- (3)
High Pressure and Low
Proessure Injection System

Reactor Coolant System Flow

’

EQUIPMENT TEST FREQUERCY

Table 4.1-2

dest
Movement. of Each Rod
Setpeint
Sefpoint
. Functional
Movement of Tach Stop
Valve
Lvaluatye

Functioual

Functional

Functional
Vigual Inspection
Vent Pump Casings

Validate Flow to be
at least:

Unit 1 141.30 x 10: 1h/hr
Unit 2 3141.36 x 10, 1b/hr
Unit 3 131.32 x 10~ Ib/hr

Applicable only when the reactor is critical

Yrequency,
Bi-Wecekly
507 Annually
25% Annually

Prior to
Refueling

Manthly
Daily
Annually

Monthly

Prior to
Refueling

Annually
Monthly and Prior
to Testing

Once Per Fuel
Cycle

3

. 0.,
Applicatle only when the reactor coolant is above 200 F and at a steady~
state temperature and pressurc,,

Oporat ing pups exebuaed.

¥

4.1=9
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4.2.10 For Unit 1, Cycle 3 opuration, the surveillance capsules will
he vomoved from tho reaclor vosael and the provisions of
Specification 5.2.9 will be reviced prior Lo Cycle & eoperation.
For Unit 2, Cvycle 2 opcration, the surveiliance capsul2s will be \
romoved frem the reactor vegsel and the praviaions of Specifica-
tion 4.2.9 will be revised prior to lycle 1 eperation.  Tor Unit ‘
3, Cycle 1 pperation, the surveillance capsules will be removed
from the reactor vessel for a perticn of tlic cycle and the pro-
vigions of Specification 4.2.9 will be revigced prior to Cycle 2
operation. ) -

4,2.11 During the firost two refueling pericds, two reactor coolnnt
system piping ¢loows shall be wltrasonically inspected aloag their
longitudinal welds (4 dnches beyond cach side) for clad hoiding
and for cracks in both the clad uand Lase metal,  The elbeows to
be inmspected are identificed in B&W Report 1364 Jdated December
1970, '

84

4.2.,12 To assure that reactor internals vent valves ave not opening during, |

operation, 21} vent valves will be inepected during each refueling ‘
’ outage to confirm that no vent valve is stuck open and that each 1

valve operates freely.

bases

The surveillance program has been developed to comply with Section XI of the

ASHE Boiler and Pressurc Vessel Cede, Inservice Inspection of Nuclear Reactor

Coolant Systewms, 1970, including 1970 winter addenda, codition. The program

stress concentraticns and on

ylaces major cuipliasis ou Lhe arca of highest
. o
hange 1‘.‘.f:tcrbinl

arecas vhere fast ncutron srradistion might be sulficient to ¢
properties.
The reactor vessel spocimen surveillance program for Unit ] and Unit 2 is

basced on equivalent exposure ¢imes of 1.8, 19.8, 30.06 and 39,6 years. T
contents of the different type of capsules ave defined below.

=2

<

A Type B Type
Weld Material . DAZ Material
HAZ Material Baseline Material

Raseline Material

For Unit 3, the Reactor Vessel Surveillance Program jg 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-1685-72.

Early lnspection of Reactor Coolant System piping clbows ie considered
desirable in order to reconfirm the Integrity of the carbon steel base wetal
when explosively clid with sensitized stainless stecl. 1 no depradation is
observed during the two annual Ingpections, surveillance recuirements will
revert to Section X1 of the ASHE Boiler and I'ressure Vessel Code.

f.2-3  Amendments Nos. 27, 27, § 23



L6 PRI LY e GRS TEST G

Arplicouility

Applics to the periodic fosting and surveillence of the emergency powey Source:s.

Objective

To verify that the emoygongy pewey sources and equipment will respond prouptly
and properly vhen reguired. '

Specification

£.6.1 Monthly, a test of the Reowee Hydro units shall) be perforred to
verify propoer epers ticn ol these CECraency powedy SOUrces i
ascocjuted equipment.  This test shall essure that:

a. Lach hydro unit can be automatically started from the Unit 1
and 2 control room,

b. Each hydre unit can Lo synchrvenizcd i}n'ong;h the 230 kV over-
head circuit to the stariup transformeis.

¢. Tuch bydro vnit can energize the 13.8 KV videreround focdar.

£o6.2 AnnueLly, the Xceoveo Hydre units vill be starved using the enorgency
start circuits in cach control voom to verify that cach hydro wnit

and accaciated equipment ig availeble to caryy lead within 25

scconds of 2 simelated roquivement for engincered safely features.

I
! elle )

Ly T TR s ey lega
roounc coecder Crtoarer
" 4.

v

Le cperavle.

.6 4 buviang cach vefueling outape, for the af fectod uni
ceygency trensfer from the 4160 volt main fecder buses te the
startup transforeer (3.e., CT1, CT?2 -or C€13) and to the 41060 volt
standliy buses shill be made to verify proper operation.

1
|8
.
[}

n,G.H Quarterly, the E: siernal Grid Trouble Protection System loglic shall
be testod to demenstrale its ability to provide an isolated pouey
path betvaeen Keowee and Oconce

L,6.6 Annually, it shall be demonstrated that a lee Station coucbuation
turbine can be started and comnected te tho 100 kV line. Tt sh=oll
be demonstrated that the 100 kY lione can be separated frow the
rest of the system and supply power to the 4160 volt main foc
buses. :

C:- [

cr

ho6.7 " patteries in the 125 VPE systems shall be tested as followe:

“a. The voltape and temperature of a pilet cell in each boniu ghall
be wmeasured and recorded five Liros per wveek for the Instruwrint

! g foitenii, »tation

ard Controd, Peewee Hydro, ona e tavivy s,

L. e specibic gravity and veltan cell sholl b noosurad

» b - c. P B | .. o . L. . - N - ~e
and recorded penthly for the Tastinuoat and Control, Koouoed

Hydro, awi Switching Station batterics.

Bl
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. During ecoch refunlivg eutace, for the oficcted unit, & one-bour
Afcehree test et the requiyzo

S ocanwirun s fepuards load shnll bho
made on the Instruaent and Control batterles.

d. Boefore initial oporation and nnnaally t’horuaft.cr, a2 onc-hour
discharge test shall be made on the Kecweo Uydro anc Switching
Station batterics,
B.5e8 The operability of the individual diode monitors in the Inetrument
and Control and Keoweo Station 125 VDO systeas shall be werificd
wonthly by fimosing o sinuldated Jdiecde foilure sipgnal on e
monitor.

falned The peak dnverse voltage capahility of cach auctioncering diode in
the instruacne and Cenirol, Switchyard and Keowee llydro 125 ViC
systems §holl be measured de recorded seniannually.

“ f E s .

n o510 The tests <po'-f10d infe6c7, /4~) 8 and 4.0 9v111 be considercd
satisfactory 1f contral roce indication andfor vicual exoniination
demonstrate that all cowmponents have opern.eo-propcrly.

Duses

The Keowee Nydro units, in addition to serving as the emergency powey sources
for Lhe Oconce Ruclear Station, are power generating sources for the e
syslam requirements.  As pover coneraling units, they are opevatead froguently,
noxnally on a dujlv basis at losds caual to er greatey than reguizes
Pable 8.5 of the FSAR for ESF Lus loads. Normal as well as emerypency startup
and operation of these units will be from the Oconee Unit 1 and 2 Centro)
Room. The freguent starting and loading of these units to mect Dolie svston
power requirvements ascwres the continuous availability fov cacrgency powar
for the Qconec auxiliarices and engineo rcd safety features cquipnent. It will
be wverificd that these units are available to cavry load within 25 scconas
including instrumentation lag, after a simulatced reaquirement for Gnﬁlh.ulud
safcty featurce. To further assure the reliability of these units as
emergency power sources, they will be, as specified, tested for automatic
start on a monthlyv bLasis from the Oconee control rcom. These tests vill
snelude verification that each unit can be synchronized to the ?30 LV bus ano
that cach unit can energize the 13.8 kV underground feeder.

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

(&4

‘Startine a Lee Station gas turbine, separation of the 160 k¥ line I[ron the
[#) k)

remainder of the system, and charging of the 41060 volt wmain feeder busces ave
specified to assure the continuity and operability of this cquipment.
REFERERCE - .

ool Section 8
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5.3 REACTOR
quc' ication

5.3.1

5.3.2.1 The reactor core contains appreximately 93 wmetric tons of
slightly curiched uranium dionide pellets.  The pellets ave

encapasulaled In Zirvcaloy-4 tubing to fornm fuel veds. The
reactor cove is rnde up of 177 fuel assenblics, all of wiich
are prepyessurilzed with Meliumn.

5.3.1.2 . The fuel assenblies 9.&]1 form an essentially cylindrical
lattice with en active height of 144 in. and an cquivalent
diameter of 128.9 in, (2)

5.3.1.3 There are 61 full- 1vnﬁth control rod ascemblies (CRA) and 8

axial power sheping rod assemblies (APSR) distrdibuted dn the
reactor core as shown in FSAR Figpure 3-46. The full-lenptbh

CRA contzin a 134 inch longth of silver-indium-cadmivi ilioy)
clad with stainless steel.  The APSER contain a 36 inch Lo
of silver~inu1um~cndnium alloy. (3)
3.1.4 . Initiad core and relead fuel cssemblies and rods all conre
to design ond evaluatien described in Phe FSAR o el ond
L “onert end shall not exceed an enrichment of J.0
narcent of U-21755.
5.3.2 Reactor Coolant Svston
J : T —
5.3.2.1 The design of the pressure components in the reactor reolant
system shall be in accordance with the code requircwments. (&)
5.3.2.2: The rcactor coolant system and any coanected auziliary systcns
szo ed to the reactor coolant conditions of temperature ond
pressure, thall be designed for a pressure of 2,500 pzig il
a Lewp"ratn)c of 650°F. The pressurizer and provru*1x:r FUYDS
1ine shall be designed for a temperature of 670°Y. (5)
5.3.2.3 The maximum reactor coolant system volume shall be 12,200 ot3

REFERVECES

(1) FSAR Scction 3.2.1 T
(2) FSAR Scction 3,2.2
(3) TSAR Scetjon 3.2.4 [

(4) VS8AR So

pvy

fon d.1.3)

@]

(%) TSAR Scction 4.,1.2 v

7.5~A.' Amendments Nos. 27, 27, § 23
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AUENDMENT NO.  TO FACTLITY 1ICEISE NO. DPR-28

AMENDMERT NO. TO FACILITY LICENSE RO. DPR-47

AMERDMENT N, TO FACILITY LICENSE 1IC. NI'R- 55

DUKE POWER COMPANY

OCONEE NUCLEAR STATION, UNITS RCS. 1, 2, AND 3

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

’

Introduction

By letter datad February 25, 1975 and as umended May 7, 1976, huke Power
Company (the licensec) requested changes to the Technico Specifications
appended to Facility Operating Ljcenses Nos. DPR-38, DPR-47, and DPR-55 for
the Ocosier NMuclear Statien, Units Nos. 1, Z, and 3. The proposed changes
wouid permit cperation of Unit No. 2 as reloaded for cycle 2 oneraiion.
Inciuded in the bascs of the analyses perfowscd are ihe Final Acceptance
Criteria {(iAC) for Emergency Corce Cooling Systems, as regquired by the

Commission's Order for dodification of Liconse dated Deccmber 27, 1974.
. M

Discussion ' :

The Oconce Unit No. 2 reactor core consists of 177 fucl nsscmnlies, cach
with a 15%15 array of fuel rods. The cycle 2 reload will involve the
removal of all of the Batch 1 fucl (56 asscmblices) and the relotation of
the Pateh 2 and Batch 3 fuel. Uhe fresh Batch 4 fuel (56 asscublies)

will occupy primarily the periphery of the core and eight lecations in

jts interior. Two of the new Batch 4 fuel assemnlics ore damonstretion
Mark C asscmblies, cach of which consists of a 17x17 avray of fucl rods.

A description of the progran to irradiate the two Mark € asscieblics in the
cycle 2 core was provided by letter dated January 28, 1976, In addition,
Babcock § Wilcox (BGW) Report BAW-1424, "{rradiation of Tvo 1717
Demonstration Assemblies in Oconce 2, Cycle 2," Jannery 1976, vas provided
which describes the mechanical, nuclear, and therzal-hydraullic charac-
teristics of the two demonstratpion assemblics. Tablc 1 swmnaiizes the
reload cove fuel assembly parameters,




Fuel assembly type

Fuc] rod array

No. of asscmblies
in corc

Initial) fuel cnrich.,
wt/% U235

Tnitial fuel density,’
% D

Batch burnup, BCC,
Mizd/ mtl

Fuel rod CD, in.

Fucl rod Ib, in.

Fuei pellet O, an.
ruel pcllct']cngth in.

Undensificed active
{fucl length, in.

Type of flexible
spacer

Solid spacer
material

TABLE 1

Residual Tucl Asscublies

Batch 2 Batch 3
Mark B-3 Mari B-3
15x15 15x15
61 . | .60
2,75 3.05
92.5 92.5
16,135 10,318

0.430  0.430

0.377 0.377
0.370 0.370
0.700 0.700
144.0 144.0

Corrugated Corrugated

ZrO2 ZrO2

New Fucl

Assemblices Betch 4

Mgrk B-4% Mark C

15x15 17x17
54 2
2.64 2.64
93.5 94

0 0
0.430 0.379
0.377 0.332
0.3570 0.324
0.700 0.600,
142.6 143.0
Spring Spring

2r-4 Zr-4

#Two fuel assemblics have fuel rods raiscd 0.6 inch above bottom griliage.

*#0ne assembly with 0.375-inch pellet only.
at 0.375-inch pellet length while the reomuainine rods hav

One assembly with 11 fuel rods
e 0.600-inch pellets.

The 0.600-inch length is of similar L/D as the fark B assemblics., The
smailer L/D is to investigatc fabrication and loading techniques.

.



The Jicensce's reload wnalyses and Technical Specification changes
submitted by letter dated February 25, 197¢ were based on e@n originglly
planned 460 cquivalent full power days (EFPD) of Unit No. Z cycle 1
operation. The licensee, however, advised us by lettev dated May 7,
1076 that cycle 1 operation was tevminated carly at A40 TITD and, as

a resuit, the burnup distribution in the wateh 2 and 4 ofuel o« Br]

which are to remain in the core for cycle 2 coperatien, will be differont
from that assvacd in the original reload anwlysis. Based on a reanalysis
of the now burnup distribution of the Batech 2 and 3 fucl assemblics, the
licensce submitted by letter dated May 7, 1976 revisions to certain corc
physics paremstevs and those Tecchnical Specifications which were aflfected,
Also included in the May 7, 1976 submittal are the results of an enalyzis
performed to determine the effects of fuel rod bow on Unit No. 2 cycle 2
operation, :

assenhliocs,

*
Evaluation

e e m

1. Fuel Mechanical Design

The outside dimensions and confipurations of the now Mark B-4 (3
fucl asscmblics and the once-burncd Mark B-3 fuel asscwblies are
identical except that the Mark B-4 have a spring-type flexibic s
and the Mark bB-3 have o corrugated-type flexible spacer. This now
fuel rTod spacer design has been reviewed and found accentable by us
and is currently operating in the Ocence Unit No. 3 p]aﬁt. The new
Mark B-4 fuel asscmblies therefore do not represent any unraviened
change in mcchanical design from the reierence cycle.

e

ateh 4

Moy

Tere are four demonstration fuel assemblics proposed for opcration
in Oconce Unit No. 2 cycle 2. Two of the demonstration assembliles

are a raiscd fucl rod desigrn. These assemblies are identical o tan?
Mark B-4 asscmblies, cxcept that the fuel rods ore raised 0.6 inches
above the bottom grillage. These asscnblics are being introduced in
the cycle 2 core to investigate the raiscd fuel rod cffect on rod bow.

two Mark C fuel assemblies arc to be placed in the cycle 2 corc. These
assemblics have a 17x17 fuel rod configuration. A= described in Tuble
1, there are two different length fuel pellets vsed o these 17x17
asscublics. Also the fuel rod ocutside and inside dimncters have boon
decreased in the Mork C demonstration assemblics. The Mark C dowonstra-
tion assciblies are mechanically compatible and interchangeablc wivh
Mark B assomblics with the exception of the centrol rod componcnt
‘inteyfacc. ' '

These nechaieal desian chayens have G0 Joren boia rosount dun tho

various ¢nalyscs which awu Giscussed Ju b foxloawong ~aoctions . The

results of these analyses have shows st 2he fuol oasreaoly sseoninicnd

desion differences 1n the Qconee Unit xo. 2 cycle 2 core &re Ci
negliginte ¢ffect and that ke ence Yuened Szl ois senarally Hiwiting.




Fuel rod cladding creep collapse analyses wer

¢ performad for the

three fucl batches which will be present in the tnit Nu. 2 cycle 2

core. 'The caleculational methods, assumptions
viously reviewed and approved by the staff.
used to calculate the time to fuel rod claddi

The most restrictive power profiles tiic new £
.exposced to were used in the Batch 4 anclysis:.

operating history along with the most restric
were uscd in the analyses of the Batch 2 and

, wand data have hoon pre-
The CRCOV computer code was
ny —reep collapse.
uel assenblies wmay be

The acturl reactor
tive power historics
Batch 3 fuel. The

fuel cladding material propertics arc the samc as those used in

the CROV code. The analysis performed assume

- fication time (maximum creep), no fission gas

differential pressure), lower telerance limit

d a 2000-hour densi-
production (maximnum
on cladding thickress,

and upper tolerancc limit cn claddine ovality. Uased on the anialvses
perforned, the fuel rod design has been shown to mect the reguired

design life limits for fuel cladding creecp c€o
acceptable.

From the viewpoint of cladding stress (creep

prcssuve, thermal stress due to temperature ¢

neither the yield stress or ultimate strength
material will he exceeded in the cyele 2

stress estimated in the Unit No. 2 cycle 1 ce
in the cycle 2 core, because of the lower pre
lower fucl pcllet density. '

The Ratch 4 fuel assemblies arc not new in co
different component materials. In addition,

four demonstration assemblies into the cycle

1lapse and is thercicere

stress due to diffevential
radient and hending stross),
of the cladding

corce. The claddiig

ye will be limiting

pressurization and

ncept and do not uvtilize
the introduction of the
2 core hos been shown to

have an insignificant cffect on the cycle 2 operatioi. Therciore, on

the bascs of the analysis presented we conclu
design for cycle 2 opcration is acceptable.

Fuel Thermul Design

The fuel thermal design analysis was conducte
code, as described in "TAFY - Fuel Pin. Temper

de that the fuel mechainical

«

d using the TAFY-3 computer
ature and Gas Pressure

Analysis,'" BAW-10044, May 1972, to establish heat flux limits to

conterline melt, The analysis considered the
from fuel pellet densification, as wodeled in

etfect of a power spike
“Fral Densification



Report,' BAW-10055, Revision 1, Junc 1973. Modifications to BAW-10055
consisting of changes to the void probability, Fg, and size distribution
¥k, have becn previously roviewcod and approved by us for usc in the
densification wodel,

As part of our interim cvalnation of the TAFY code, the following modifica-
Lions to the code were approved fur use in Ylechaical Report on Densifica-
tion of Babcock § Wilcox Reactor Fuels', July 6, 1975.

1) The code option for no restructuring of fuel has been used
in this analysis in accoraince with our interim cvaluation
of TAFY. ' '

2) ‘The calculatcd gop conductance was reduced by 28% in
accordance with our interim cvaluation of TAFY.

puring cycle 2 operatica the highest rclative assenbly power levels
occur in Batch 3 fuel. ‘The fucl temperaturce analysis feor this fuel
documented in the Oconce Unit No. 2 Fuel Densification Report is
applicable for cycle 2 and is basced on limiting beginning-of-cycle
(30C) conditions (zero Lucpup) .  Although Batch 4 fuel has a reduced
wmetive fuel length and 2 cerrespondingly higher avevage linear heat
rate, the maximum predicted centerline temperaturc of tlis fuel is
lower than that of Batch 3 fuel, even with the samc peaking factors
applicd. This is due 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 corc is acceptable.

Nuclear Analysis

The rcactor core physics parameters for Unit No. 2 cycle 2 operation
were calculated using the PDQO7 computer code which has been vreviously
approved by us for use. Sincc the Unit No. 2 core has not yet reached
an cquilibrium cycle, the minor differences in the physics nacmmet
which exist between the cycle 1 and cycle 2 core arc to be expceetce
are not significant.

The cffccts of the four demonstration fuel asscmblies in the Batch 4
fuel on the cycle 2 nuclear design have been reviewed and shown to
be negligible, ‘

in vicw of the above and the fact that startup tests (to be conducted
prior to powsy operation) will verify that the critical aspuets ol the
core performunce are within the assuaptions of the safety panlysis, oo
find the licensce's mnslcar analysis vor cycle 2 to bo accoptoplic.
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Rod FEow

lrnalt)

The eifect of fucl rod bow wes evaluarcd with consideration given to
the hot channel pouer spike and the cffcct of flow area reduction on
the Deperiure from Nucieate Boiling Ratio (PNER).  These phenomena
were eviluated sopavately since they arve mutually exclusive and cne

camnot exist when the other is prescat. In a letter of May 7, 1876,
the licomses swaszrized the results of the rod bow analysis u1\h1d,
the mothods descerived in its letter of February 27, 1976 were used.
The results of this analysis indicate the following:

Lffect of Rod Pow on DMNER
1) The rod Low eifect on the flow area of the hot channel
is adequately compensated for by the flow arca reduction
‘actor employed in the hot channel analvsis, and
2)  The power spike causcd by the rod bow effect away from the
hot channa! when added to the hot rod in the area of the
minimum BNER, shows that the Uanit No. 2 cycle 2 DNBR
]Jmlt (1.50) conservatively accounts for the cffects of
rod bowing

Local Pawer Peaking Effects of Fucl Rod Bow

1) A power spike of 1.6% may occur as a rc<u1t of rod bowing
during cycle 2 operation.

The cffects of the rod bow pover spike of 1.6% on the limiting heat
rate criteria {central fuel me \u/fk limit and LCCA - kKW/ft Yimit)
have been evaluated and compensatgd for by recducing the quadrant power
tilt limit for Oconce Unit No. 2 from 4.92% to 3.41%. We have reviaw:d
the liccusce's analysis on the efifects of rod bow and have founa the

results to he acceptable.

Thermal-Tiydraulic Analysis

The major accentance criteria for the thermal-hydrauvlic design are
specificd in Standsrd Review Plan (SRP) 4.4, Thosc criteria cstal
the acceptable limits on DNBR and on the Critical Power Ratio (UPRj.
The thermal-hydraulic analysis for the Unit No. 2 cycle 2 rcload wore
made using previously approved models and methods.  Certain aspocts
of the thermal-hydraulic desipgn arc new for the cycle 2 corc and zre
discussed 1(]0W

¥

i/
N

.
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Reactor Coolunt System Flow Rate

The reactor ccolant fiow ratce was accurately measured during

C)(]c 1 operation and determined to be 111.5% of the system

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

C)c]- 2 therwn ! hydraulic analysis for the fact that actual

system flow is hirher than design flew, and has also included
conservatisms representing uncertaintics in the measuranont ¢f the
fiow. Considering these conservatisms and, to be consistent vith

the flow rate used in the Unit No. 1 cyele 3 thermal-hydraulic analysis,
the licansee hos 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 assvned

in the thermal-hydraulic design enalysis for the Oconee units. This
penaliy was assessed to aliow for the potential of a core vent valve
being stvck open ﬂarjng normal operaticn. The core vent valves arve
incorperated into the design of the reactor internals to preclude
the pnu_3b111ty of a vapor lock developing in the core follewing
postuluiced cold-leg break. By letter duted sanvary 50, 1976, we
advised the licenseé that we nad concluded that suificicent evidence
had heen providﬂd by 54 to essure thet the core vent valves wvould
remain closed during noiwal operation and that it could, thercfore,
subiuit an application for & license amendment to climinste the vent
valve flow penalty. In additien, the submittal should include
appropriate surveillance reguirenents to demensirate, ecuch rofucling
outage, that the vent valves arce not stuck open and that they opovate
freely. By letter dated June 11, 1976, the licensce proposcd the

surveillance requirowents rcfeorved to by us in our January 3¢, 1876 12707

By letter dated June 15, 1676, the licensee acviced us that o credr
had been identificd in the Ocence Unit No. 2 cycle z BRNBR fucl der-
sification penaity calculations. This error resulted from tho use
of inconsistent heat flux (flux she :pe) end enthalpy rise caleviations
in evaluating the DNMDR densification peanlty. The revised coleulatl
indicate that the reduction in the DNBR margin duc to fuel densiiicuntion
effcects and the roductior in power peaking margin should be groater
than those values prﬁvionv1v identificd. In the analysis incovporniing
the revised DNBR densificution penalty, the licensee tock credit fow
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removal of the flow pennlty previously assessed for a stuck open core
vent valve, as discussed above. The four-pump Pressure-Temporature

(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 is based on the four-pump P-T 1imit cuvrve, the variable low preossure
trip setpoint included in the My 7, 1976 is conservative. In addition,
with regard to the fiuws/liow trip setpoint, which is bascd on a two-

pump cozstdown apalysis, the licensece indicates that in the analysis
incorporating the rovised DRBR densification penalty and removal of the
core vent valve flow penalty, a flux/flow trip setpoint 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/flou 1rip setpoint of 1.07 as proposed in the licensce's May 7,
1976 submittzl for Unit 2 cycle 2 is thercfore conservative in comparison

o the 1:08 velue idengifioa by, the liceusee in the new analysis.

The Oconce Technicel Specificatious include monthly and anaual surveillance
requirvencnts for the {£lux/flow comparator instrusentation channcls,

The wonthly calibration check veriiies the trip sctpoint using Known

test signals and the anmal requircment jncludes the calibyation of the
cntive reactur coclant Fflow instruacntation string using an actusal
differential pressure as input te the system d/p cells. 1In addition,

a surveillisnce regquirement oxists which roquires that the rzuctor ceolant
systen flow be verified to be at least 141.3 x 100 1bs/hr (107.0% design
flow) at least once cach fucl cycle.

There arc differences in the flow resistance between the current Mavk B-3
fuel assciblics and the new fuel asscmblies. The flow resistance for the
Mol B-4 fuel osscemblics,which includes the two raisced fuel rod assaublics,
ig 1oss than that measuved for the Mark B-2 asscmblics. Also, the kMoxk C
ascemblins have a greater flow resistance than cither of the other two

fuel assceubly types. These differences have been enalyzed and from this
analysis 1t was concluded that the Mark B-3 asscmbliecs ure limiting for

the Geonee Unit No. 2 cycle 2 operation. ‘This analysis considered tae
possible introduction of core Cross flow due to the different Llow
resistances and this phenomenon was shown to be & negligible eficct.

In summary, the licensee has proposed that a rcactor goolant flow ratce
based on actual measurcd flow rather than design flow Le used in th-

Unit No. 2 cycle 2 thermal hydraulic analysts. The 1igcnsee_?§s also .
applied for climination of a 4.6% vent valve flow Pcna!ty. This epplicaticn
includes revicions in the cycle 2 DNPR fucl densification penalty.

Raccd on our review, we heve concluded that the licensce has included
appropriate conscrvatisms in its analysis and that existing Technical
Chesifications provide added assurence that the veactar ceoiant Tlow

Ty

i ureperly wonitored.  Based on the anove vwe find Tho 0se o7 mees

Plow i ihe thermal-hydraulic analysis to bo qoooptaric engd Uhot Uhe
fechuical Specirvications olated to the cycle 2 thermal-hydeacllc analysis,

as proposcd-in the May 7, 1976 submitlal, ave also accepiable.



Critical lleat Flux Correlation (CHF)

The W-3 ClIF 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 extension downward 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 level that 95% of the hot rods will
not experience DNB).

Item 1. above, was based on a rcview of rod bundle CHF data taken at
pressures 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 corrclation
continues to be an acceptable correlation over the pressure, quality,

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

" Accident and Transient Analysis

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

Startiup Program

The startup program tests verify that the corc performance is within

the gssumption 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
measurcment of the temperature reactivity coefficient will be prévided
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 License implementing the requirements of 10 CIR

50.46, "Acccptance 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 LECCS

cooling performance calculated in accordance with an acceptable evaluation
modcl 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 1icense 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 supplcmented 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 B&W ECCS
evaluation model as described in BAW-10104 of May 1975.

The background of the staff review of the B&W ECCS evaluation model

and its application to Oconec is described in the staff SER for this
facility dated December 27, 1974, issued in connection 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
describe -an acceptable ECCS evaluation model and the basis for the
staff's acceptance of the model. The Oconce 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 anntysis in BAY-10163 identified the worst break size
as the 8.55 14 dovble-cndad cold leg break at the pump discharge
with a €y = 1.0, The tuble below swwmarizes the results of the
LOCA limit analyscs which determine the allowuble linear heat rate
Iimits as 2 function of clevation dn the core for Oconec Unit 2:

ilcvation  LOCA Peik Claddinug Max, Local = 'fimc of
(ft) S Limit Temporaturce (OF) Oxidaticn Rupture

' (kw/ft) Dopturcd’ Unruptured (%) (see)

o , Node Nodc .
Qconee 2 o

t 2 15.5 2002 1978 3.92 12.25

4 -16.6 21356 2072 4,59 135.01

6 18.0 20066 2146 5.16 15.55

8 17.0 1743 2110 5.19 15.01

16* 16.0 1642 1931 2.93 39,20

The maximum core-wide metal-water reaction for Oconece 2 was calculated
to be 0.557 percent, a value which is below the allewable limit of
1 percent. :

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

The stalf 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 are iess
than 1 inch/sccond, heat tronsfer calculations shall be bascd on the
assumption ihit cooling is only by stcam, and shall take into account
any flow blocknge calculated to occur as a result of cladding swelling
or yupturc as such blockapc might affcct both local steam flow and heat
transfor. 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 BGYW for staff review.

The steam cooling model snbmitted by BaiW in BAW-10103 is thereforce
considurcd £o be a proposced rodel change vequiring further staffl review



and ACRS consideration. Accordingly, B&W 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
steam 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 temperature, 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, thesc values will serve as the
LOCA results for Oconce 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 hecat generation rate from 15 to 16 Kw/ft at the 10 foot
elevation, as comparcd to the Interim Acceptance Criteria (IAC). For
Unit 2, the LOCA-rclated heat generation limits are bounded by the
generic 1imit of 18.0 Kw/ft as contained in BAW-10103. We have

concluded that the proposecd Technical Specifications, as submitted for
Unit 2 cycle 1 operation meect the necessary FAC and arc acceptable.

Since Oconeec 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 1imits used in the BAli-
10103 1LOCA limits analysis are conservative compared to those calculated
for this rcload. Bascd 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 rcgarding Oconce 2 analyscs addresscd the areas of single
failure critcria, long-tcrm boron concentration, potential submerged
equipment, partial loop operation, ECCS valve interlocks and the
containment pressure calculation.

Single Failure Criterion

Appendix K to 10 CFR 50 of the Commission's regulations requires that the
combination of ECCS subsystems to be assumed operative ‘shall bec those
available after the most damaging single failurce of ECCS cquipment has
occurred. The licensee has assumed all containment cooling systems arc
operating to minimize containment pressure and has separately 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 conscequences 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 LECCS

(PI 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 parametcrs 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 equipment
in four saféguards 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 thc 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 detcrmine 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 cquipment
actuated by redundant trains. Since two relay failures in redundant
safeguards cabinets would be required to compromisc redundant trains, this
design provides adequate isolation between trains. This configuration is
similar to that used in other nuclear power plants whose designs have becen
found acceptable. Therefore, this portion’ of the actuation system is in
conformance with the fundamental single failure critcrion at the electric
component level. ’

The licensee has provided information identifying all tyﬁes of equipment
located inside the Recactor Building which are required to be operable during
and after a LOCA. Included in this list are valve motors, fan cooler motors,
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penetrations, cables, and all required instrumentation. Qualification
parameters includc containment pressure, tempcrature, 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 unit startup
transformers whenever offsite power is unavailable, and (2) a 13.8KV under-
ground feeder cable feeding each unit'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 electri¢ 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,

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

Brecakers 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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Each 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 SKZ.
Similarly, Panelboard 1DID provides the primary control source to
breaker SK2 and the secondary source to breaker SK1. 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 eclectrical 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 require that a closed underground feeder
breaker must be in the open position before closing the other
breaker; thercfore, it would require an operator €rror to parallel
the keowec units.
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c. The XKeowee 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 safcguards equipment that are tested
monthly.

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

With this commitment and the above Technical Specification change there
js 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 from 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 ian the LPSW system, no single
failure can result in a loss of Low Pressure Service Water to the
plants.



Availability of Keowee Units

The licensce has stated that based on previous hydroelectric experience,
the cumulative 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
Kcowce units in order to substantiate the previous bases for their
acceptance. Outages of both units arc 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
jsolated 100KV transmission line prior to Keowec 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
review of this confirmatory information. Also considered in our
conclusion was the extremely low probability of a scismic event at

the Oconee Station.

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



Submerged Blectrical Equipment

The licensce has identified thc 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 (S5 .

Core Flood Tank 1A 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 (S-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 related 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 engineered safeguards

actuation signal and will close before becoming submerged. After sub-

mergence thesc valves will remain in the closed position and will not

reopen as a result of flooding. '

[N



— ~20- ~—

The remaining items listed above are not considered nccessary to place the
reactor in a shutdown condition nor to mitigate the consequences of a LOCA.
Thercfore, the failure of the equipment to function has no safety significance
and there is no impact on safety due to submergence of electrical

‘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 licensee,
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 has occurred.

" ‘Containment Préssure

The ECCS containment pressure calculations for Oconee Class plants were
performed generically by BGW 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 REE's containment pressure model was acceptable for
ECCS cvaluntions. Ve reguired thot justification of the plant-dependent
input parameters used in the containment analyses be submitted for our
review o3’ 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 Jetter dated October 10, 1975. This justification allous
conparisen of the actual containment paramctersffor tmit 2 with those
assumad in the July 9, 1975 submittal and BAW 10103 of June 1975. The
licensce has evalucted the containmeat net-free volume, the passive

heat sinks, and operation of the containment heat-removal systems wilh
regard to the conscuvatism for the ECCS analysis. This evaluapion wWas
bascd on as-built -design information. Since the minimum .containment
pressure following a LOCA is more limiting, the containmgnt heat rgmgval
systoms were srswiacd to operate at their maximum capacities, and minimun
operation values for the spray water and sexrvice water temperatures were
assumed, ‘Jlic containmment pressure analysis was demonstrated to be con-
servative for Unit RNo. 2.

tie have concluded that the plant-dependent information used for the ECCS
contaimment orvossure analysis for Oconee 2 is  conservative

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

Long-Tera Boron Coucentration

We have reviewed 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 Dacember 18,

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

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

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

"The modification consists of the addition of one drain line from the decay
heat drop linc to the reactor building sump. The line (installed unstreamn
of the DHR isclation valves LP-1 and LP-2) includes twe qualified movor-
operated valves. The cxisting flowpath through valves LP-1, LP-2, LP-3

and LP-4 to the "A'" LPI pump suction or to the reactor building sump
through valve LP-19 provides the alternate flowpetin to meet the single
failurc eriteria. By lctter dated February 24, 1976, the licensee indicated
its intention te test the design and installation of the drain lincs by
conducting a preoperational test peior to resctor starti~, Tn addition,

by lcetter dotod fvch 4, 1976, the licensce indionitag ite intent 1o
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dinstall flow cquipment to provide positive indication of flow in the drain
lines. ‘This cquipmnent will not be installed for cycle 2 operation, however,
this is acceptable to us because 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 5 operation. We have concluded that the liccisce's
proposal to prevent Jeng-term boron concentration i acceptable and that
the preoperational test to confirm proper installation and functioning will
provide adcquite assurance durine cvele 2 operation with the system will
function under post-1OCA conditions. .

Partial Loop fnaivees

To allow an operating configuration with less than four reactor coolant
pumps on the line (partial loop), the séalf requires an analysis of the
predicted conccouences of a LOGA occurring during the proposed partia

loop operating mede(s). By letter dated August 1, 1975, the licensco
subnitted an analysis for partial loop operation with one idle veactor
coolunt pump (threc pwaps operating). Using a reduced power level of

77% of rated power, BEY performed this anuiysis assuming the worst-case
break (8.55 fi< Dy, Cp = 1) and maximum Lincar Heat Genera*ion Rate

(LHGR) (18.0 kw/ft) from the 4-purp analysis discussed above. The

vorst break selected was located in the active leg of the partially idie
Joop.  Placing the brouk at the discharge of the pump in an active

cold leg of ithe partially idle loop (instcad of at the discharge of the
pusp in an active cold leg of the fally active loop) yields ihe most
degraded positive flow through the core during the first half of the blcw-
down and resielis in higher cladding temperaturcs. The maximun cladding
tenperature for the ene-idle-pump wmode of operation was 17€60F. A stoff
review 'of all input assusotions nd conclusions resulted in a set of in-
quirics which were answered by the licensec's letter of October 31, 1975
and LEW's letter of Octeboer 10, 1975, The rosults of a ncw analysis

were submitted to reflect a more appropriate value of initial pin pressure.
The original pertial 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 vorst pin pressure for this analysis should have
becen 760 psi.  The maximum cladding temperature for the re-analysis

is 17840F, a value which is within the critorion of 10 Ci¥R 50.46.

. Thercefore, this analysis may be used to support Duke Power Company's proposed
operation with one idle rcactor coolant pump.

Since an analysis of ECCS cooling performaince with one idle reactor
coolunt pump in cach loon» has not been submitted, power oneration in
this configuration is limited by Technical Specifications to 24 hours.

We consider the probability of a LOUA occurring wituin a 24 hour period to
e exiremncely remote and, hased on the operating histoery of the Oconec

s, it ds o cipated that this pump conficuration wil T very
Units, it is anticipated that this pum; Wiguraticn will occur vem
intrequently.

Sanelo Jesn operetion (L.o., opcration ot
[ ! 1 2 i
. Woaq e <y ' . L I L " —— ANt
s prohibited, by Technicul Specificatvions, without notrfying the

Comuission.

o tve Geln o nanps in oone loop)

s
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We have completed the review of the Oconee 2 LCCS perforrance re-analysis
and have concludad:

(2) The proposcd Technical Specifications are based on a LOCA analysis
performed in accordance with Appendix X to 10 CIR 50.

(v) The ECCS mininum centaimaont pressure calculations were performed
in accordmnce with fppendix K to 10 CIFR 0.

(c) The single failurc criterion will be satisficd.

(d) The proposed procedurcs for long-term cooling after a LOCA are
acceptable. The irpleimentation of these procedures during the
cycle 2 refueling oulzan is requived to provide assurance that thc
ECCS can Le operated in a manner which would prevent evcessive
bovic acid concentrstiuvi fyom occurring., A commitment by the
licensee to install the positive indication to show that the hot
leg drain netvork is working during post-LOCA conditions is
required and hos been reccived by letter dsted Maxch 4, 1976.

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

We have completcd our cvaluvation of the licensee's Unit 2 cycle 2 reload
application and cenclude thet the licensee has pervformed the required
analyscs and has shown that opsration of the cycle 2 core will be within
“applicabic fucl design and performance criteria,  In addition, we conclude
that the licensce's proposcd Technical Specification changes meet the

Final Acceptance Criteria based on an acceptable ECCS wmodel conforming

to the requircmants ¢f 10 CFR 58.46 and ihat the restrictions imposca

on the facility by the Commission's Decewbexr 27, 1974 Srder for Hodification
of License should be terminated and replaced by the limitatiens establisheod
in accordance with 10 CFR 30.46.

We have determincd that the amendment does not authorize a change in ¢
efflucnt types or total amounts nos an increase in power level and will
not result in any significant environmental impact. ilaving made this
determination, we have further concluded that the amendment involves

an action which is insipgnificant from the standpoint of cnvirorrental
impact and pursuant to L0 CER §51.5(d)(4) that an environmental statewent,
negative declaration, or envirommental impact uppraisal need not be
preparad in connection with the issuance of this amenduent.



Conc1u51on

s strme

We have concluded, bascd on the conqldcrdLlons discussed above, thut:

(1) there is reasonablc 2ssurance that the health and safoty of the
public will not be endangered by opcration in the proposed manner, and
(2) such activities will be conducted in compiisnce with the Conmission's
regulations and the issuuance of thesc wmendients will not be indmlcal

to the common defense and security or to the health and eafcty of the
public. :

Dated: June 30, 1976



NITED STATES NUCLEAR REGULATORY "COMMISSION

DOCKETS NOS. 50-269, 50-270, AND 59-287

DUKE POWER COMPANY

NOTICE OF TSSUANCE QF AMENDHENTS TO FACTLITY
OPERATING LICLKSES

“The U. S. Nuclear Regulatory Commission (the Commission) has issued
Awoendments Nos. 25, 27, and 23to Facility Operating Licenses Nos. DPR-38,
'

PDPR-47, and DPR-55, respectively, issued to Duke Power Company which
revised Technical Spccifications for operation of the.Oéonce Nuclear Sation
Units Nos. 1, 2, and 3, located in Oconce County, South Carolina. The
amendinents are effective as of the date of issuance.

These amendments (1) revise the Technical Specifications to estzblish
opcrating limits for Uanit 2 cycle 2 operation based upon an acceptable
Emergeﬁcy Core Cooling Sy;tem évaiﬁation model conforming 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-
priate findings as required by the Act and the.Commission's rules and
rcgulatiohs in 10 CFR Chapter I, which are set forth in the license

amendments: Notice of Propesed Issuance of ‘“mutiments to Facility Cnerating

Licenses in comnection with item (1) above was prblished in the FEDERAL

.



REGISTER on April 12, 1976 (41 FR 15370) and in connectjon with item (2)
above was published August 13, 1975 (40 FR 3402&). No request for a
hecaring or petifion for leave to intervene was filed following noticc
of the proposed actions.
| 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, necgative declara-
tion, or environﬁental impact appraisal neced not be prepared in connection
with issuance of these amendments.

For further details with respect to this action, see (1) the appli-
cations for amendments dated February 25, 1975, as revised May 7, 1976,
and dated June 11, 1976, (2) Amendments Nos.27 , 27, and 23 to Licenses

Nos. DPR-38, DPR-47, and DPR-55, respectively, and (3) the Commission's

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

1
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inspection at the Comnission's Public Document Room, 1717 4 Street, K.,
Washington, D.C. 20555 and at the Cconee County Library, 201 South Spring
Street, Walhalla, South Carslina 29691; .

A copy of itcms (2) and (3) may be obtained upon request addresscd
to the U. S. Nuclear Regulutory Commissicn, Washington, D.C. Z0555,
Attention: Director, Division of Operating Reactors.

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

FOR THE NUCLLEAR ﬁEGULATOR’ COMISSICN

£ .- ‘/ p el —

wosicnr, Unief
Opcrating Reactors Pronch 01
Iivision of Opcrating Reactors




