Docket Nos. 50-26%/2 9& 87 |

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 enclosed Amendments Nos.? 7,: 4, and . .
for Licenses Nos. DPR-38, DPR-47, and DPR-55 for the Oconee Nuclear
Station, Units Nos. 1, 2, and 3. These amendments consist of changes
to the Technical Specifications and are in response to your requests
dated February 25, 1975, as revised May 7, 1976, and dated June 11,
1976.

These amendments (1) revise the Technical Specifications to establish
operating limits for Unit 2 Cycle 2 operation based upon an acceptable
Emergency Core Cooling System evaluation model conforming to the require-
_ments of 10 CFR Section 50.46 and (2) terminate the operating restxictions
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,

o _i_‘ ’

A. Schwencer, Chief
Operating Reactors Branch #1
Division of Operating Reactors

Bnclosures:

See next page 517
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Duke Yower Company -3~

ce w/enclosurcs:

Mr. William L. Porter

Duke Power Company

P, 0. Box 2178

422 Soutli Church Street
Charlotte, North Carolina 28242

Mr. Troy B. Conner

Conner & Knotts

1747 Pennsylvania Avenue, NW
Washington, D, C. 20006

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

Honorable Recese A. Hubbard
County Supervisor of Oconce County
Walhalla, South Carolina 29621

Office of Intergovernmental
Relations

116 West Jones Street ]

Ralecigh, North Carolina 27603

June 30, 1976
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

DUKE POWER COMPANY

DOCKET NO. 50-269

OCONEE NUCLEAR STATION, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

"Amendment No. 27
License No. DPR-38

Nuclear Regulatory Commission (the Commission) has found that:

The applications for amendment by Duke Power Company (the
licensee) dated Fcbruary 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 liccense amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

fod R Gl

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

Attachment:
Changes to the Technical
Specifications

Date of Issuance: June 30, 1976
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DUKE POWER COMI'ANY
DOCKET NO. 50-270
OCONEE_NUCLEAR STATION, UNIT 2
AMENDMENT TO FACTLITY OPERATING LICENSE
Amendment No. 27
License No. DPR-47
1. The Nuclear Regulatory Commission (the Commission) has found that:

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

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

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

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

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

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

Kol A Gall,

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:

A. 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 Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulaticns set
forth in 10 CFR Chapter I; ‘

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

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

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

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

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment.
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3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

ok R G,

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

Attachment:
Changes to the Technical
Specifications

Date of Issuance: Jume 30, 1976
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Bases = Init 2
The safety limits presented for O(:ono((*lslnit: 2 hove 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 sate utilized is conservative compared to

the actual measured flow rate. .

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

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

sader normal! operating conditions. This is accomplished by operating

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

cronsfor cocfficient is Jarge cnough so that the clad surface temperature

is only slightly greater than Lthe coolant temperature. The upper houndary

of the nucleate boiling regime is termed “"departure from nucleate boiling"
(ORB) . At this point, there is a sharp reduction of the hLeat transfer
coefficient, which would result dn high cladding temperaturces and the
possibility of cladding failurc. Although DNB is not an observable

parameter during reactor operation, the observable parameters of neutron

power . reactor coolant [low, temperature, and pressurce can be related to

DNE through the use of the BAk-? corvclation (1). The RAW-2 correlation —
has been developed to predict DNB and the location of DNB for axially
unifore and non-uniform heat flux distributions. The local Db ratio
(DNBR)Y, defined as the rat io of the heat flux that would causce 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 transicents, and anticipated transicnts is
limited to 1.30. A DNBR of 1.30 corresponds to a 95.percent probability

atr a 95 pecrcent counfidence level that DIlB will not occur; this is c0nsidcrcd{
a conservative margin to DNB for all operatiug conditions. The difference
betuveen the actual core outlet pressurce and the indicated reactor coolant
svstem pressure has been considered in determining the core protection safely
limits. The difference in these two pressures is nominally 45 psi; however,
only a 30 psi drop was assumed in reducing the pressure trip setpoints to
correspond to the elevated lJocation where the pressure is actually measured.

<

The curve presented in Figure 2.1-18 represcnts the conditions at which

4 minimum DNBR of 1.30 is predicted far the maximum possible thermal ‘

power (112 percent) when four rezctor coolant pumps are operating (mininum

reactor coolant flow is 141.3x]0) Iha/hr). This curve is based on the

following nuclecar power peaking factors with potential fuel densification

and fuel rod bowing effects: F N 2.67; F N. 1.78; F N . 1.50. The ‘
q AH z

design peaking combination results in a more conscrvative DNBR than any

other power shape that exists during normal operation.

The curves of Fipure 2.1-28 ave basced on the more restrictive of two

thermal limits and include the effeets of potential fuel densification

and tuel rod bowings !

2.1-3a Anmendments Nos. 27, 27 & 23
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1. The 1.30 DNBR limit produced by a nuclear peaking factor of F = 2.67
or the combination of the radial peak, axial peak and positioﬂ of the

azial peak that yiclds no less than a 1.30 UXLR.

9. The combination of radial and axial peak that causes central fuecl
melting at the hot spot. The limit is 19.8 lu/ft for Unic 2.

Power peaking is not a directly observable quantity, and, therefore, limits
have been established on the bases of the reactoy power jmbalunce produced
by the power peaking.

The specified flow rates for Curves 1, 2, and 3 of Figuve Z.1-2B correspend
to the expected mwinimuws flow rates with four pumps, thice pumps, and one
pump iu cach loop, respectively. . ‘

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

The maximum thermal power for three-pump operation is 86.4 percent due to

a power level trip produced Ly the flux-flow ratio 74.7 percent flow X

1.07 & 79.G pevecent power plus the maximum calibration and instrument crrer.
“The maximom thermal power for other coolant pump conditions are produced in
a similar nanmer. :

For cach curve of Figure 2.1-38B, a pressure-~tempecature point above and to
the left of the curve would result in a DNBR greatcer than 1.3C or a local
quality at the point of wminimum DNBR less than 22 percent for that
particular reactor coolant pump situation. The 1.30 DNBR curve for four- :
pump operalion is more restiictive than any other reactor coolant purp
situation because any pressurc/temperature point above and to ihe left of
the fnur"bump curve will be above and to the left of rhe other curves.

] .-
References K .

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

(2) Oconee 2, Cycle 2 - Reload Report - BAW-1425 (Rev. 1), April 19706.

2.1-0b | Amendments Nos. 27, 27, & 23



Bases - Unii i

to maivtain the inteprity of the fuel cladding and to prevent fission product
reloase, it is necessary to prevent overheating of the cladding under normal
operating vonditions. This is accomplished by sperating within the nucleate
boiliug rvegine of heat transfer, wherein the heat transfer cooflicient is
large cnouph so that the clad surface temperature is only sliohtly greater
than the coolant temperature.  The upper boundary of the nucleate boiling
regime is termed “departure from nucleate boiling" (INB). At this point,
there is a sharp reduction of the heat transfer coefficient, which would
result in hiph celacddiang temperatures and the possibility of cladding failure.
Althouyh DRB is not an observable parameter during reactor operation, the
observable paramsters of neutron power, roactor coolant flow, temperature,
and presstre can be relaved to DND througl the use of the W-3 correlation. (1)
The W-3 correlation has been developed to predict DNB and the location of Dil
for axially unifors and non-uniform heat flux distributions. The local DXB
ratio (DNBR), defined as the ratio of the heat flux that would cause DNB at a
particular core localion to the actual heat flux, is indicative of the margin
to DNB. The minimum value of the DNBR, during steady-state operation, normal
operational transicents, and anticipated transients is jimited to 1.3. A DNBR
of 1.3 corresponds to a 94.3 percent probability at a 99 pervcent confidence
level that DNBR will not occur; this is considered a conservative margin to
DNB for all operating conditions. The difference between the actual core
outlet pressure and the indicated reactor coolant system bressurc has been
considorid an determining the core protection salcty Jimits. ‘The differcwnce
in these two prossures is nominally 45 psi; however, only a,30 psi drop was
assumed i reducing the pressure Lrip setpoints to correspond to the elevated
location where the pressure is actually measured.

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%7)
when {four reactor coolant pumps -are operating (miniwum reactor ccelant flow is
131.3 » 1006 1bs/br). This curve is based on the following nuclear power

peaking factors(2) with poteutial fuel densification effects:

\}
S NI TS 1.785F) = 1.50
q zZ
AH i ‘

The design peaking combination results in a more consarvative DNBR than any
other shape that cxists during normal operation.

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

: L . N
L. The 1.3 DABR Fimit produced by a nuc lear power peaking factor of Pq = 2.67

o1 the combinat ion of the radial peak, axial peak and position ol the
axial peak that yicltds v Tess than 1.3 DNBR,

2. The combination of radial and axial peal that causes central fucel melting
! . o
AT Thee Timit s 1908 Lw/ty ter Unit 3

at e hot

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

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

to the expected minimum flow rates with four pumps, threc pumps, onc pump in
sach loop and two pumps in one loop, respectively.

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

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

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

of 1.3 is predicted at the maxinum possible thermal power for the number of
reactor coolant pumps in operation or the local quality at the point of
minimum DNBR is equal to, 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 calculated by the W-3 correlation continvally increases from point
of winimum DEBR, so that the oxit DNER is 1.7 or higher, depending on the
pressure.  Extrapolation of the W=3 correlation hcyond'its published quality
range of +15 percent is justified on the basis of experimental data. (4)

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

L. . power
plus the maximum calibration and instrument error. The maximum thermal power
for other coolant pump conditions are produced in a similar manner. A flur—-flow
ratio of 0.961 is used 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
coolant pump situation. The 1.3 DNBR curve for four—pump operation is more
restrictive than any other reactor coolant pump situalion becansce any pressive/
temperature paint above and to the left of the four=pump curve will be +above

and to the teft of the other curves.

REFFRENCES  +

(1) FSAR, Section 3.2.3.1.1
2) YeAR, Seciion 3.2.2.1.1.c
3) FaaR, Sceticu 2,.2.3.1.1.k

2.1.-3d Amendments Nos. 27, 27, § 23



(4) The following papers wiich werce presented at the Winter Amual Meeting,

ASME, November 18, 1969, during the "Two-phase Flow and Heat Transfer in
Rod Bundles Symposium:" ‘

(a) Wilson, ¢t al.

"eritical Heat Flux in Non-Uniform llcater Rod Bundles™

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

2.1-3¢
Amendments No. 27, 27, § 23
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pering 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 scrpoints 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 eanalysis. (4)

Overpower Trip Based on Flow and Imbalance

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

The power level trip set point produced by the pover~to-flow ratio provides
both high power level and low flow protection in the event the reactor power
level increases oy the reactor coolant flow rate decreases. The power level
trip set point produced by the power-to-flow ratio provides overpower LWZ pro-
tection for all modes of punmp 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 combinatiocns
for the pump situtations of Table 2.3-1A are as follows:

1. Trio would occur when four reactor coolant pumps are operating if power
‘ ug [ g P
is 105.5% and reactor flow rate is 100%, or flow rate is 94.8% and power
level is 100%.

2. Trip would occur when three reactor coolant pumps are operating if power
is 78.8% and reactor flow rate 1is 74.7% or flow rate is 71.1% and povwer
level is 75%Z. , 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 pover level is 467.

. " .

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

The flux-to-flow ratios for Units I and 2 account for the maximume variation \
from the average value of the RC flow signal in such a manner that the
reactor protective system rcceives a conservative indication of the RC flow.

For safetv calculations the maximum calibration and instrumentstion errors
for the power level trip were used.

The power-imbalance boundaries are established in order to prevent reactor
thermal limits {rom being axceeded. These thermal limits arve either pover
peaking ww/ft limits or DNBR limits. The reactor power imbalance (power in
the top half of - cove minus power in the bottom half of core) reducces the power

level trip produced by the power-to-flow ratio such that tue boundaries ol
Figure 2.3-24 -~ Uait } are produced. The power-~to-{low ratjo rosuces Lhne power|
2.3-2B - Unit 2

2.3-2¢ - tnit 3

o 2.3-2 Amendments Nos. 27, 27, § 23
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level trip and associated reactor pownr/reuntor.power—imbalnncc boundaries
by 1.0%50%-Unit 1 for a 17 tlow reduction.
1,077 = Unit 2 Coe
1.07% - Unit 3 ]
For Unit 1, the power-to-flow reduction ratio is 0.949, and for Units 2 aud 3,

j
the powcr-to-flow reduction factor is 0.961 during single loop operation.

s

Pump Monitars

The pump monitors prevent the minimum cove DNBR from decreasing below 1.3 by
tripping the reactor due to the loss of reactor coolant pump(s). The circuitry
ponitoring pump operational status provides redundant tyip protcctioh for DiB
by tripping the reactor on a signal diverse from that of the_ power-to-flow
ratio. The pump wonitors alse restrict the power level for the number of
pumps in operation. '

Reactor Coo lant System Pressure

During a startup accident from low powcr or a slow rod wvithdrawal from high
power, the system high, pressurc sct point is reached before the nuclear over-
power trip set point. The trip sctting limit shown in Figure 2.3-1A - Uit 1

’ 2.3-1B - Unit 2

~2.3-1C - Unit 3

for high reactor coolant system pressure (2355 psig) bas 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 ) (10.79 T““t-iszf))
(1800) psig | ST (16425 107 =7756)
setpoints shown ju Tigure 2.3-1A have been 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)

Due to the calibration and instrumentation crrors the safety analysis uscd a
variable low reactor ccolant system pressure trip value of (11.14 To =4740)
(10.79 Tout -4579)
(16,25 T -77906)

out

Coolunt Outlet Temperature

The high reactor coolant outlet temperature trip setting limit (619 ¥) shown
in Figure 2.3-1A has been established to prevent excessive core coolant
2.3-1B
2.3-1C .
temperaturcs in the operating range. Due to calibration_and instrumintacion
errors, the safety analysis used a trip set point of 620 F.

Reactor Building Pressure

The high renctor building pressure trip setting 1imit (4 psig) provides
positive assuvance thal a reactor trip will occur in the unlibely cvent of
a lonc-of-coolant accident, even in the absence of a low reactor covlant
system pressure tyip.

2.3-3 Amendments Nos. 27, 27, & 23
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If within one (1) nour of determination of an inoperable rod,
it- is not determined that a 1%4k/k hot shutdown margin exists

combining the worth of the inoperable,rod with each of the other

rods, the reactor shall be brought to the hot standby condition
until this margin is established.

Following the determination of an inoperable rod, all rods shall

be exercised within 24 hours and exercised weekly until the rod
protlem is solved.

If a control rod in the. regulating or safety rod groups 1is
dee Yared inoperable, power shall be reduced to 60 percent of
the thermal power aliowable for the reactor coolant pump coa~
binatfon.

if a control rod in the regulating or axial power shaping groups

is declared inoperable, operation above 60 percent of rated

power may continuc provided the rods in the group are positioned

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 Tilt

'
ad.

Except for physics tesls, if the maxinum stilivc quadrant power
¢ill erceeds +3.417 Unit 1, cither the quadrant power tilt shatl
3.417 Unit 2
4.927 Unit 3
be reduced to less than +3.417 Unit 1 within tue hours or the
N 3.417 Unic ?
4.92% Unit 3
following actions shall be taken:

-

(1) 1f four reactor coolant pumps are in operation, the allowable

thermal power shall be reduced below the power level cutefl?

(as identiflicd in specification 3.5.2.5) and further rcduced

by 2% of full power for cach 1% tilt in cxcess of 3.41% Unit
3.419 Unit
4.92% Unit

() 11 less than four reactor coolant pumps are in operatien, the
allowable thermal power for the reactor coolant pump cumbination

ahall he reduced by 270l fuld power for cach 17 tite.

3.7
» Amendments Nos. 27, 27, § 23

(WS S g



(3) Fxeept as __ovided in specification 3.5.2. o, tha reactor
shall be bvesplas to the hot shutdown coudition wilthin four
heurs 1f vhe quidrant power tile is not redoced to less than
3.417 Uniie 1 within 24 hours.
3.4V Unit 2 ' . {
4.927% Unit 3

N

L. If thoe quadrant cilt exceeds 43,417 Unit 1 and there is simultaneous
3.41% Unit 2
. 4.92% Undt 3
indication of o misaligned contral rod per Specification 3.5.2.2,
reactor operaticn woy cootinue provided power is reduced to 607
of the thermal power allowahie for the reactor coolant pumps
combinatioa,

c Except for physics test, if quadrant tilt exceeds 9.44% Unit 1,
9.447 Unit 2
11.07% Unit 3

a controlled shutdown sha]l be initiated immediately, and the

reactoy shail be brought to the hot shutdown Londxtlon within

four hours.

d. Whenever the rcactor is brought to hot shutdown pursuant to
3.5.2.4.a(3) or 3.5.2.4.c above, subsequent reactor operation
is peruwitted for the purpose of measurement, testing, and
corrective actien provided the thermal power and the power
range bigh flux setpoint alliowable for the reacter coolant pump

. combivation are vestricted by a4 reduction of 2 percent of full
power for each ! percent tile for the mavwimun tilt observed
prior to shutdown.

e. Quadrant power tilt shall bc monitored on a minimum frequency
of once every two hﬂurs during power operation above 15 percent

.of rated power.

3.5.2.5 Control Rod Positicns

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

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

¢.  Execept for physics tests or exercising control rodg, the control

rod withdrawal limits are spucit'ivd on Fiyures 3.5.2-1A1 aund

F.5.7-0A2, (Unit 1), 30502081, 3.5.2-1B2 and 3.5.2-183 (Unit 2},

and 3.5.2-0101, 3.5.2-1¢2, and 3.5. 2-1C3 (Unit 3) for four pump

operation and on Figures 3.5,2-04 3.3.2—73” (Unit 1), 3.5.2-28B1, ]

3.5.0-082, 3.5,2-2B3 (Unit 2), an L2-2C (Urit 3) for three or

3.5-8 |
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two pump operation. I the control rod position limits are
excecded, corrective measures shall be taken immediataly to
achicve an accaptable control rod position. Acceptable centrol
rod position shall then be attained within two hours. The
miniram shutdown margin required by Specification 3.5.2.1 shall
be maintained at all times. .

d. Except for physics tests, power shall not be increas2d above the
power level cutoff as shown on Figures 3.5.2-1Al, 3.5.2-1A2
(unit 1), 3.5.2-1B1, 3.5.2-1B2, and 3.5.2-1B3 (Unit 2), and
3.5.2-1C1, 3.5.2-1C2, 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
' evceed two hours during power operation above 40 percent rated power.

Except for physics tests, imbalance shall be waintained within the
envelope defined by Figures 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3Bl, 3.5.2-3B2, |
3.5.7-383, and 3.5.2-3C. T1f the imbalance is not within the envelope
defined by Figure 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3Bl1, 3.5.2-3B2, 3.5.2-383,]
and 3.5.2-3C, corrective measures shall be taken to achieve an
acdeptable imbalance. 1f an acceptable imbalance is not achieved
within two hours, rcactor power shall be reduced until imbalance limits
are wmet. ) .

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

3, 5-4 Amendments Nos. 27, 27, & 23



S .

Bases '

The power-imbalance cnvelope defined in Figures 3.5.2-3A1, 3.5.2-3A2,
3.5.2-3B1, 3.5.2-0B2, 3.5.2-3B3, and 3.5.2-3C is bascd on LOCA analyses

which have defined the waximum 1inear heat rate {gee Fipure 3.5-2-4) such

that the mavimm clad temperature will not exceed the Final Acceptance
Criteria. Corrective measures wili be taken immediately should the indicated
quadrant tilt, rvod position, or imbalance be outside their specified boundary.
Operation in a situation that would cause the Final Acceptance Criteria to be
approached should a LOCA occur is highly improbable because all of the power
distribution parameters (quadrant tilt, rod position, and imbalance) must be
av their Timits while simdtaneously all other engincering and unécrtainty
factors ave also at their Hiwits.*%  Conservatiem is intreduced by application
of:

a. NuclJear uncertainty {actors

b. Therinal catibration .
c. Fuel densification offects

d. Mol rod wmanufacturing tolerance factors

The 25% + 5% overlap between successive contrel rod groups is allowed since
the worth of 4 rod is lower at the upper and lower part of the stroke.
Control ruds are arranged in groups or banks defined as follows:

Group Function
1 Safety
2 Safety -
3 Safety
4 Safety .
5 Regulatiag
6 Regulating
7. ; Xenou transient override
— 8 APSk (axial power shaping bank)

The rod position limite are based on the most Jimiting of the fellowing threa
criteria:  ECCS power paaking, shutdown margin, and potential ejected rod
worth. Therefore, comptiance with the ECCS power peaking criterion is
ensared by the vod rosition limits. The minimum available rod worth, consis-
tent with the rod position limits, preovides for achieving hot shutdown by
regetor Lrip at ary time, assuming the highest worth contrel rod that is
vithdrawn remains in the full out pesition(l). The rod position limits also
ensure that inserted rod proups will not contain single rod worths greater
than C.57% Ak/k (Unit 1) or 0.65% Ak/k (Units 2 and 3) at rated power. These
values have been shown {o be safe by the safety analysis (2,3,4) of the
hypothetical rod cjection acceident. A maximum single inserted control rod
worth of 1.0% Ak/k is atlowed by the rod positions Timits at hot zero power.
A sinple inserted control vod worth of 107 Ak/ic at bepioning-of-tife, hot
zevo power would- resalt io o lower transleot peak thoermal power and, there-
fore, Tess severe envitonmental conscquences than a 00572 A/ (Unit 1) or

0,657 A/ (Mvits 2 sud D ejected rod worth at cited power.

AkActual operating lTimiis lepend on whother or not incoare or excove detectors
arc usced and thedr reupcetive inctyvuwent and calibration errors. The method

1ed to define the operating limits is defined dn plant operating proceduves.

4.5-10 Amendments Nos. 27, 27, § 23



Contryol rod groups are withdrawu in sequence begimning 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 inserted.

The quenddyant power CEEC Timbra el ot h I Speciticatton 159204 have heen
established with consideration of potential effects ol vod bawing (Bnive oo
2 only) and fuel densification to prevent the Hnear heat. rate peaking increase
associated with a positive quadrant power tilt during normal power operatien
from excceding 5.107 for Unit 1. The limits shown in Specification 3.5.2.4
5.10% for Unit 2 :

) 7.36% for Unit 3
are measurement system independent.  The actual operating limits, with the
appropriate allowance for observability and instrumentation errvors, for each
measurcment system are defined in the station operating procedurcs.

The quadrant tilt and axial imbalance monitoriny 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 Teactor power imbalance
limits to be cxceedad for a period of two hours withour specification
viclation. Acceptable rod positions and imbalance must be achiszved within-
the two-hour time period or appropriate action such as a reduction of powar
taken. : ' »

Operating restrictions are included in Technical Specificatiou 3.5.2.53d
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

1FSAR, Section 3.2.2.1.2

2FSAR, Secction 14.2.2.2

3FSAR, SUPPLEMENT 9

QB&W FUEL DENSIFICATION REPORT

BAW-1409 (UNIT 1)
BAW-1396° (UNIT 2)

BAW-1400 (URIT 3) .

Amendments Nos. 27, 27, § 23



.ot 2563 Mwi

Power .

1o

90

80

10

60

2%

40

30

168.9.102 - 196.4, 107
. (]
_ : l . POWER LEVIL
. . . J 1as.6.92
RESTRICTED 163.9.52 O CUTOFF
REGION 5y 205.7. 55
- RESTRICTED
Y 126.6.64.5 REGION
B PERMISSIBLE '
OPLRATING b O v e
& 1 | | 1 ! ] | | | | |
20 40 6o 86 100 120 140 160 180 260 20 240 266 280 3CO
. Rod Index, *° Weothdrawn
¢ 25 S0 7% 100 0 29 50 75 160
L | H ! J l J ] | J
Group & Grouy 7
0 '2% 50 79 100
- { | ! | _— J
Group 6

ROD POSITION LIMITS
FOR & PUMP OPERAT IO
FPOM 0 T0 150+10 EFPD

ST UHIT 2

@"}’ OCONEE NUCLEAR STATION
& . ,

S Ergure 3.5.2-181

3.5-14 Amendments Nos. 27, 27, § 23



1)

ity
4

‘ N .
115,102 168.5.102  207.1.102
v(p |- CPERATION % THIS REGICN 2 i
IS 07 ALLOAED POKER LEVEL
o I ——  CUTOFF
SHUTLTIR
B0 .. MARGIN TN
L1%)3 RESTRICTED
0 1 RESIRICIED 126.6.73 REGION
REGION
Lo
PERMISSIBLE
20 L OPFRATING
REGION ’°°'“i§
w0l 222.3. 46
Jo -
20
(.ko~ -«
10 }-
0fs IS NN N NUNN NN RN B SR B
20 49 60 80 100 120 140 160 180 2UD_ 220 2-’10 200 28C 300
Rod Index, % Witkdrawn ' ‘
_U 25 50 14 100 0 25 50 15 100
L 1 L 1 J l | { I }
- Gigup b , Group 1
25 50 15 160
L ] ! 1 |
Group & .

AT
o
DURE POTER)
L

ROD POSITION LIMITS FOR
b PUMP OPERATION FROM
150410 EFPD TO 2€7:10 LEPU

UNIT 2
OCONEE NUCLEAR STATION

S L GuRe 3.5.2-1B2

3.5-1ha

Amendments Nos. 27, 27, § 23



23T Mag

rFong!

\

163.7.102
W00 |- OPLRATION IN THIS KEGION 1S .
NOT .ALLOEED - POWER LEVIL
3 CUTOFF
eo b .
SHUTUD¥N
]0 !"J\RG”(' R[STHICTED
- LIkt REGION
66
220, 8,47
40
PERMISSEBLE
OPERATING L
REGION )
L 1 | L R D B
20 40 GO B0 100 120 140 160 180 200 220 260 260 80 369
Rotl Index. 7 Wiothdriwn '
0 25 50 1% 100 0 25 50 7% T
{ | 1 b 1 { I | L
Croup & ; Group 7
0 75 50 15 100
L ! 1 | )
Group 6
ROD POSITION LIMITS
FOR &4 PUMP OPLRATION
AFTER 267+10 EFPD
iy, Uit 2
arironis OCONEE NUCLEAR STATION
s
’ Fioure 3.5.2-1B83
i
3.5- 1%

Amendments Nos. 27, 27, § 23



RESTP'C?&E
2 kKD

REEIQN FOR
3 PLLE GVPHA.ILH

——

e

zz n02 150.

i

127.82‘

RESTRICTED REGION
FOR 3 PUNP OPERAT QN \

~—

e oot

Aot st e e et e .

102 208.102
SERC
Y RESTRICTED KEGICH
FOR 2 AND 3 puMp
OPLRATIGN

2:7.102

300.79 |

RESTRICTED REGICN
FeR 3 oyup

OPERATION
\)‘\- )
222.5y 300, 54
PERMISSIALE
OPERATING
REGIDY
L ] i 1 | | | i .
20 49 60 8o 100 120 14¢ 160 160 200 220 24g 260 ze0 o0
Rod 1ngex, ¥ithdrawn-
1§ 25 59 79 100 0 25 50 75 100
1 L R ! I l [ - J
Groug 5 Group 7
0 25 50 15 ' 109
L ] . | ———e ]
Group 6
ROD POSITION LiMITS FOR
2 ARD 3 PURP OPCRATION
FROM O TO 150810 [FiD
" /§/v)\ }!J]T Z
DMh“’m OCOIEE NUCLEAR STATION
viﬂ .
Froure 3.5,2-2B1
‘3 519 Ameﬁdments Nos. 27, 27, & 23



*SON Sausurpudury

sz B ‘LT ‘LT w5
CRLmCTG s UL ey
MOLLYLS 4VITIONN 36020 “yyta
7 LN e
(1d43 OT+/32 0l (d43 OT+0ST
HOHS HOTIWMEL0 dind ¢ a2
a04 SLLWIT G [lISOd {0y
g dnoig
T ] | ] 1
001 6l 0g K74 0
{ fdnoJy . g dnouy
7 ] I 1 r | T T
851 6L 0% 62 0 001 St 0 62 0
urespylIry o 'xapuy poy ’
00¢ 08z 09 0v¥Z 027 90Z 091 G91  OYL  0ZY 08 08 09 Oy 02
= T r T I T T T T T i T 370570
L4
NG 1921y
_ gN11vYId0
| sarooe o5 el 318181783
Coperrimeeo =
HOLIYEI40 4u0d € 404
401939 031214183y
L
5¢°00%8 $9°'zz8 iU 1 g8
e : HADGLANS
UBAHERD e g
diild € ONY ¢ 804 €67 221 \
NOT93Y 931018182y
z01 2Nl w0y Lon St o-~{00t
Lorieie o torTede Zortzzr cor s BGESI STHL NE NOELYHId0

BELIR

AEHOTIY 4O

1

Ye11RUIGEOY Cing JY IC4 3




Psae,

100

904 -

80 [~

60 |-

0]

OPERATICN 10 YIS KEG! QN N6, 102 225,102 222,402

[5 ROT ALLOSIG . O] ® f)
. //ng]F!EI{E fea
72 ANT 3 prve /
OPERAT 10K
o -
13,87 . 222.87

RESTRICTED RIGIGN
FOR 3 PUKP CPERATION

SHUTOOIN . § 4
MARG I 104,50 222,60
LIMET .

PERMISSIBLE
- OPERATING
REGEON

L l i ] ] ] | ] l i f

Ro:t Index, - ¥ithdiawn

0 75 RH| ia 160 0 25 50 75 190
| SR SN B R | L i J ! J
Group b © Group 7
0 25 50 15 100
e | | A ]

Group.¢ .

’ ROD POSITION LH"IITQ

' FOR 2 Al 3 PURP OPERAT IO
AFTER 267+10 EFPD

*7§M Uit 2

et OCONEE NUCLEAR STATION

/‘J
<
X

g\

iy
R

S FIGURe 3.5,2-2B3%

-

3.5 09, Amendments Nos. 27, 27, § 23

I
B0 100 20 149 g 180 200226 240 269 280 3en



S~ R

Power, % of 2568 MWt
RESTRICTLO REGION

-9.48.,102 1 8.16,102
7168 :
~9.2.92 A 7.36,92
T 90 \\t
-13.18,85 d 1. U8, 85
/N
-18.75, 7y ¢ ‘ % 18,765,785
’ + 10
PERMISSIBLE
OPERATING -+ GO
REGION
' - 50
b -20.03.44.5 ¢
L 40 .
- 30
+ 20
+ 10
{ i I | { 1 ! i 2t )

-90°  -40 -30 -208 -10 0 10 20 30 49 50
" Axial Power !mnalancet %

OPEPATIONAL POWLR Ei‘“ L"\!ILi
ENVELOPE FOR OFLEATIO
FROM O 10 150+10 LF :”1

ARy Unir 7
purhais OCONEE NUCLEAR STATION

\\Ju 1
Fioure 3.5.2-4R1

3.5722 Amendments 27, 27 & 23



—

Power, % of 2568 Bt
RESTRICTED REGION
. -16.32,1026 700 > 11.22.402
-15.64.82 & 4
: L gg 10.12.92
-15, 3,85
+ 80
1 70. 17,.7%.71
4+ 60
PERKISSIRLE
OPERATING | 50
220.7.46 « REGION )
+ 40
- 30
4 20
+ 10
L 1 L ! 1 [} 1 | 1 i)

-50 40 -30 -20 -10 J 10 20 30 40 o0

Axial Power Imbalance, %

OPERATIGHAL PCYER TMBALARTE

EOVELOPE FOR OPERATTON FROH

‘ 165010 EFPD TO 207410 EFPD

/;y‘h\\\ Ut 7
S,

SOOnOITT 1O T A STATION

el .
y U
: [ R E I

Amendments Nos. 27, 27, & 23



Power, % 0F 2568 Rt

7RESTH!CT&D REG!ON

-17.85, 102 s 10.2,132
. ’ / . - 100 \
-20.7,52 ¢ ' 13.8.92

L

1 90
4 80

4 70
PERISISSIBLE ’ L'5~75-53
OFERATIHG

REGION
~22.56, 47 i

+ 20

| PN i 1 i 1 1 1 | I 1 |
00 -40 30 -0 -10 0 10 20 30 40, 90
Axial Pewer fmbalance, *

OPERATIONAL POWER TMBALANCE
ENVELOPE FOR OPLRATION
AFTER 267+10 LFPD
SR UnT 2
@[@\1 gji\cl:IoTN EE NUCLEAR STATION
\Sereidd

N A S I a1 V4
Froies 5.5,2-357

i

3.5-22% Amendments Nos. 27, 27, § 23



Maximum Allowable Heat Rate, kW tt

20

13

b
o

12

1 Y T
IJ
..... . _!
Generic FAC BAW 10103 .!llllA
Bnit 1, Batch &4  ewseme
3 BAY 1009] =—— - —pF =]
1 ‘ ) |
4 6 8 10 12

Axial Location of Peak Power

From Bottem of Core,

v

ft

TED |

AL,
w( \

IRt

I

L




3.11 MAXTMUM POWER RESTRICTTON

Applicability

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

To maintain corve life margin in reserve until the system has performed
under operating conditions and design objectives for a significant period
of Uiwme,

Specitication

The fivrst reactor core in Unit 3 may not be operated beyoend 10,944
effective full power hours until supporting analysis and data pertinent
to fucl clad collapse under fuel densification conditions have bheen
approved by the Directorate of Licensing.
Bases ' ‘. -

’ -
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 Fuoel eyele (10,944 cffoective full power hours).
Detailed olad creep collapse analyses are yet to be periormed to demonstrate
that c¢lad collapse will not occur during operation beyond the first fuel
cycle.

‘.
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4,

W

6.

12.

(1)
(2)

(%)

Jtem
1
Contrcl Rod anomnnt( )

Pressurizer Safety Valves

Hain Steaw Safoty Vaives

Refueling System Interlochs

L (1)
Haln Steam Stop Valves
: 7y
. N -
Reactor voolant System
Leakagoe

Condenser Cooling Water
Sysiem Gravity Flow Test

Wipgh Pressure Service
Water Pumps and Powver
Supplies

Spent Fuel Cooling Systew
Uyvdrauiic Snubbers on

Safety-Related Systems

: 3
Bigh Pressure smd ],nw( )
Pressure Injection System

Reactor Cooclant System Plow

’

Table 4.1-2
MINUNUN EQUTPNENT TFST FREQUENCY

dest
Movement of Each Rod
Setpeint
Sefpoint
. Functional
Movement aof Each Stop

Valve

Bvaluatoe
Functional

Functional

Functional
Visual Inspection
Veat Puap Casiogs

Validate Flow to be
at least:

Unit 1 141.30 x 10: 1h/hr
Unit 7 j41.30 x 106 ib/hr
Unit 3 131.32 x 10° Ib/hr

Applicable only when the reactor is eritical

Applicatle only when the reactor
state temperature and pressure,,

Dperat Ty pumps exeluded.,

»

Hhol=9

Frequency
Bi-Wecekly
50% Annually
25% Annually
Prior to
Refueling
Monthly
Paily

Annually

Monthly

Prior to
Refueling

Annuzlly

Monthly and Priox

to Testing

Once Per Tucl
Cycle

Y

. a. ‘
coolant is above 200 F and at a steady-
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4.2.10 For Unit i, Cycle 3 opcvration, the surveillance capuules will
ho vemovoed from the reactor vieoael and the provisions of
Specification 5.2.9 will be reviced prior Lo Cycle 4 eperation.
For Unit ?, Cvcle 2 opcration, the surveillance capsulas will be \
romoved from the reactor vessel and the nvavisions of Specifica-
tion 4.2.9 will be revised prioy to lycle 3 ¢peration. Tor Unit
3, Cycle 1 operation, the surveiltance capsules will be removed
from the reactot vessz2] for a porticn of the cycle and the pro-
vigions of Specification 4.2.9 will be revised prior to Cycle 2

operation.

4.2.11 During the first two rcfueling pericds, tuo reactor coolunt
systen piping g]bmws'szul] be ultrasonically inspected aloag their
longitudinil welds (4 inches beyond cach sidej Lor clad bowiing
and for cracks in both the clad und Lase metal,  The elbeows to
be inspected are identificd in B Report 1364 dated December
1970. ’ '

4.2.12 To assure that reactor internals vent valves ave not opening during !
operation, 2l}l vent valves will bLe inspected during each refueling !
’ outage to confirm that no vent valve is stuck open and that each 1

valve operaies freely.

Bases

The surveillance prepram has bheen developed to comply wirh Section X1 of the
ASHME Boiler and Pressurc Vessel Cede, Inservice Inspection of Nuclear Reactor
Coolant Systems, 1970, including 1970 winter addenda, cdition, The program
places major cmphiasis on Lhe arca af highest styess concentraticns and on
arcas where fast neutron irradiztiov might be sufficient to change waterial
properties.

The feactor vossel specimen surveillance program for Unit 1 and Unit 2 is
based on equivalent exposure times of 1.8, 19.8, 30.06 and %9.6 years. The
contents of the different type of capsules are defined below.

A Type B Type
Weld Material . BAZ Moterial
HAZ Material Bascline Material

Baseline Material

For Unit 3, the Reactor Vessel Surveillance Program is based on equivalent
exposure times of 1.8, 13.3, 26.7, and 30.0 years. The spccimens have been
selected and fabricated as specified in ASTM-E-185-72.

Early inspection of Reactor Coolant System piping clbows i considered
desirable in order to recontirm the integrity of the carvbon steel base metal
when explosively clad with sensitized etninloss steol. 1 no depradation is
observed during the two annual Inspeat ions, surveillance recuirements will
rovert to Section X1 of the ASHE Boiler and VUressure Vesscel Code.

4,223 Amendments Nos. 27, 27, § 23
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Applics to the periodic teating and surverllence of the emergency powey sources.

Objoetive

To verify that the enorgency powey seurces and cquipmoent vill respound prounptily

and propoeriy when roguired.

4.6 Mouthly, o toest of (ho Xe e Hydro units shal) be perforres to
verify proper epereticon of Lhese (HCYAUDCY POWCT SOULCes dnd

asvociated cquipment,  This test chall resure that:

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

b. Lacli hydre unit can Le synchronized through the 230 KV ovoer-
head circuit bto the starviup transformens.

¢. Tuch bwdro vwit con energize the 13.8 kY undeyeround fecdar.
ho6.2 Anm.f_J v, the Neovee Hydre units will be s arved using the

start ci ceuwits in cach control voom to verify that cach hyaro vnit
and arsociated ecquipment iz availeble to caryy lead within 25

scconcs of 2 sinclaoted requivement for engincered safety features.

v e -
!‘ elie D

'U1:(&_@1;-{;::01}::3: Tecder Croaler
veriiied to Le cperavlec.

G During cach refueiing outage, for the affected m'::{‘\,, a sisuvlalod
caerpeney trensfer fvom the A416G0 volt main focaer bu .[:s to the

stavtup travsforeser (i.e., CT1, €12 oy C13) and 1’.0 %
standly busers shiell be made to verify proper opoeratd

8.G.5 Quarterly, the Fxtcrnal Crid Trouble Protection System lofic shail
be testod to demonstrale its ability to provide an isolatcC power
path between Keowee and Qconce.

4,6.0 Annually, 3t shall be deronstrated that a Lee Station conhuntion
turbine can be starvted and connacted te the 100 kV line. Tt sk
be demonstrated that the 100 kY lince can be separated frow the
rest of the system and supply power to the 4168 volt mai in feoder
buses.

ho6,7 © Batteries in the 125 VDC systems shall be tested as followe:

a. The veltare and temperature of a pilet cell in each bhonii gchall
be measurcd and recerded five times per veek for the Instrumint

. R .. . R P
erd Controd, Hrewee Hydro, afd Dvitoaing »iation batter oA,

L. She apecilic gravity aod veltane o earh colt aholl Lo tiorusad
. B T, b - . ; )
and rvecovded eenthly for the o and Control, Koo

Hydro, aivi Switehing Station batierics.

o~ 3
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¢. During ecach refurtiv: outape, for the oficcted unit, o onc-bouy
diceharpe test et the requiyzd womivun oo fepuards long shall bho
made on the Instru.went and Control batterles.

d. Before initial opuration and connandly therealter, & once-hour
dischiarge test shall be made on the Kecweo Hydro anc Switching
Stution batterics.

8.0.8 The operability of the ivdividua] diode monitors in the Tnetrument
and Control and Keouco Station 125 VDC systeas shall ho verificd
monthly by Jwposing o sinulated diodu failure signal on the
monitor.

faiBe) The peak dinverse voltoge capahility of each auctioncering Jiode in

the Instrumenc and Conirol, Switchvard and Keowee lydro 125 VoG
systems shall Lo measured and recerdad senianmually.,

.
o e . Ly I o . .
n.5.10 The tests specified inde 7,478 ana 4..6.9:911 be considered
satisfactory i1 cantrol yoon indicoiion andfor wicunl exonination
denmonstrate that all components have operated -properly.

Dases

The Keowee Nydro units, in addition to serving as the emargaey pover sources
for Lthe Oconee RNuclear Station, are power generating sources for the Dube
syslom requirenonts. As pover gonerating units, thoy are operated Droguently,
normally on a gaily basis at losds cqual to er preatexr thon quuzr(’ Ly

Table 8.5 of 1the FSAR for F bus losds.  Norimal as well as epeygency startup
and operation of these wnits will be frem the Oconee Unit 1 and 2 (, ntroe)
Room. The [reguent starting and Joading of thess units to mect B die sysion
power requivements asswres the continuops avaiiability for cacrgency povay
fjor the Oconee auxiliarices and (ﬂg)hpﬁred safcly features cquipnent. Tt will
be verified that these unils are available to carry load within 25 gcconaz,
including instrumentation Jag, after a simulatced requivoment for enginceraed
safcty featurcs. To further assurce the reliability of these units as
emergency power sources, they will be, as specified, tested for automatic
start on a menthly basis f{rom the Oconee control rcom. These tests vild
snclude verification that each unit can be synchronized to the 230 kv bus enc
that cach unit can energize the 13.8 kV underground feeder. . ‘

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

Ay

‘Starting a Lee Station gas turbine, separation of the 1CG0 ¥V line [ren the
remainder of the system, and charging of the 4160, volt main feeder buscs ave
specified to assuve the continuity and operability of this cquipmeni.

REFERENCE - .

FOAR Section 8
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are prepressurlzed with

lattice with

The fuel azsenbliecs

diameter of 128.9 in.

5.3.1.3 There are 6.

Heliun,

(2)

shall form an essentially cylindrica
an active height of 144 in. and

full-length contrel rod assemblies (CRA) ond

.

axial power shaping rod assemmblices (APSR) dictribuoted fn

AN
— .\./

5.3 REACTOR

Specification

5.3.1 Reactor Core

5.3.1.1 The reactor core coitains appreoxinately 93 metric tons of
slightly cariehed uranium dionide pelicts.  The pellovs oo
encapasulated dn Zirvealony-4 tubing to fornm fuel veds., Tic
reactor cove ds mode v of 177 fuel assemblics, all of wnlial

an cequivaloent

recactor core as shown in FSAR ¥Yipgure 3-46. The full-1:
CRA coutain a 134 inch Jongth of silver~-indjiuwsm-cadiiug ailoy
clad with stainless steel. The APER contain a 36 inch long
of silver-indium~cadnfuvn 2lloy. (3)°

5.3.1.4 . Initial corve and reloasd fuel cassemblies and reds
to design ond evaluation described in Lhe FSAR

) wovnert and shall not excecd an enrichment

nareond ’ U_,f.‘"/(:
nereont of 255,

5.3.2 Reactor Coolant Svstow

5.3.2.2: The recactor

coolay

system and any connected auxiliary sy

exposed to the rLuCtO” coolant conditions of tenperature

pressure, shall be designed for & pressure of 2,500 psig

a temperatur

;

5.3.2.3

ELFERINCES
(1) YSAR Scction 3.2.1
(2) ¥FSAR Section 3.2.2

(3) TSAR Scection 3.2.4

¢ of

(4)  ¥SAll Soction 4010370

(%) TSAR Scction 4.1.2

650°F.
l1inc shall be designed for a temperature of 670°Y.(5)

The design of the pressure components in the reactor onlrz
system shall be in accordance with the coede vequiran

tens
iy .

The pressurizer and pressurizcr surge

200 ft3,

The maximum reactor coolant system volume shall be 12,2

Amendments Nos. 27, 27, § 23
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATI O

SUPPCRTING AVIENDHENT NO. O _FAGULITY 1ICEASY M0, DPR-38

T NO. _TO TACILITY 1ICENSE RO, DPR-47

AMERDMENT XD, TO FACILITY LICPNSE IIC. NPR- 55

, DUKE POWER COMPANY

OCONEE NUCLEAR STATION, UNITS RCS. 1, 2, AND 5

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

1)
Eptrodugﬁﬁon

Ry lectter dated February 25, 1975 and as wmended May 7, 1976, huke Power
Company (the licensec) requested changes to the Technicol Specifications
appended to Facility Operating Licenses Nos. DPR-38, NWPR-47, and DPR-55 for
the Qcoitce Munlceey Staticn, its RNos. 1, 2, and 3. The Proposec haiges
would permit cperation of Unit No. 2 as reloaded for cycle 2 operation.
Included in the basvs of the analyses periosed are the Final Acceptance
Criteria (FAC) for lmergoncey Corc Cooling Systems, as vequirved by the
Commission's Order for viodification of Liconse dated Deccmbey 27, 1974,

Discussion '

The Oconce Unit No. 2 reactor core consists of 177 fucl asscwblies, cach
with a 15315 array of fuel rods. The cyelc 2 reload will involve the
removal of all of the Batch ) fucl (56 acscihlies) and the relocation of
the Pateh 2 and datch 3 fuei. the fresh Butch 4 fuel (56 asscublies)

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

its interior. Two of the new Batch 4 fuel nescmblics cre demonstrotion
Mark C asscmblies, cach of which consists of a 17x17 array of fucl rods.

A description of the program 1o iyradiate the two Marlk € assewblices in the
cycle 2 core was provided by letrer doted Jenuavy 28, 1976, In addition,
Babcock §& Wilcox (BEW) Report RAW-1424, Uipradiation of Two 17x17
Demonstration Assemblies in Oconce 2, Cycle 2, denuery 1976, vas provided
which describes the mechanical, nuclear, and thersal-hydraullc charac-
teristics of the two demonstration assemblics. Tabic 1 swmarizes the
reload cove fuel assewmbly parameicrs.



TABLE 1

Residual Tuel Assocmblies New Fucl
_Batch 2" Batch 3 Asscemblies Potch 4

Fuel asscmbly type Mark B-3 Mari: B-3 Mgrk B-4* - Mark C
Fucl roud array 15x15 15x1S 15x15 17x17
No. of asseniblies: :

in corc . . 61 , 60 54 2
Initial) fuel cenrich., _

wt/% U235 2.75 3.05 2.64 2.04
Tnitial fuel density,’

% TP 92.5 92.5 93.5 94
Batch burnup, BCC, A

mid/ mtu - 16,135 10,318 0 0
Fuel rod G, in. 0.430 0.430 ‘ 0.430 0.379
Fuel wod I, in. 0.377 0.377 0.377 0.332
Fucei pellet 0D, sn. 0.370 0.370 . 0.370 0.324
Puel pellot Jength in. 0.700 0.700 0.700 0.600, 0,375
Undenzified active ’

{fucl rength, in. 144.0 144.0 142.6 143.0
Type of flexible

spacer Corrugated Corrugated Spring Spring
Solid spacer ' )

material ZrO2 ZrO2 Zr-4 Zr-4

#Two fuel asscmblics have fuel rods raised 0.6 inch above bottom griliage.
*#0ne assembly wich 0.375-inch pellet only. One assembly with 11 fuel nods
at 0.375-inch pellet length while the yvemainine rods have C.C00-inch pellets.
The 0.600-inch length is of similar L/D as the dark B assemblics. The
smailer 1L/ is to investigatce fabrication and loading techniques.

-



The Jicensee's reload analyses and Technical Specification changes
submitted by leitter dated Pebruary 25, 1976 were Based on an oviginally

planned 400 cquivalent full power days (EFPD) of Unit No. Z cycle 1
operation. The licensee, however, advised us hy letter dated May 7,

1976 that cyele 1 opervation was terminated carly at A40 FEPD and, ¢
a resvit, the burpup distribution in the Hatceh 2 and 7 fuel asserbliocs
which are to remain in the core for cycle 2 opcratien, will be diffe

frow that assuacd in the original reload ansiysis. Bused on a redana.
of the ncw burnup distribution of the Batch 2 and 3 fucl asscmblics,
licensce submitted by letter dated Nay 7, 1976 revisions to certail

physics par‘mctots and thosc Tcchnical Specifications which were aflfccted.
e

Also included in the May 7, 1976 submittal are the results of an onaly
performed to determine the effects of fuel rod bow on Unit } 2 cyele

operation.

*

Evaluation

1.

Fuel Mechanical D(sjﬂn .

The outside dimensions and coufigurations of the new Mark B-4 (Botc
fuel asscublics and the once-burncd Mark B-3 fucl 15"-%Ll]va are
identical cxcbpt thut the Mark B-4 have a spring-type {lexibic s
and the Mark B-3 have o corrugated-type flexible spacer. This now
fuel rod spaccr design has been reviewed and Jound accentable by us
and is currently operntinﬂ in the Occnee Unit No. 3 plent. The pew
Mark B-4 fuel assemblics therefore do not repsy esent any unroviosed
change in mcchanical design from the reference cycle.

There are four demonstration fuel asscmblies proposed for opcratioh

in Oconcc Unit No. 2 cycle 2. Two of the demonstration assembiles
are a raiscd fucl rod desigrn. These asscublics arc identical o 12
Mark B-4 asscmblics, cxcept that the fuel rods are raised 0.6 inches
sbove the bottom grillage. 7These asscmblies are being intrvoduced in
the cycle 2 core to investigate the raiscd fuel rod effect on rod bow.

Two Mar)k ¢ fuel assemblies arc to be pleced in the cycle 2 core. Thesce
assemblices have a 17x17 fuel rod configurat tion. As described in Tabie
1, there are two diffcrent length fucl pelilots vsced an these 17x17
asscublics. Also the fuel rod outside and inside diaamcters have boon
decreased in the Mork C demonstration assemblies.  The Mark C dowonstroe-
tion asscmblies are mechanically compatible and interchangeable with
Mark B asscmblics with the CA(CP(JOD of the coentrul rod cemponcnt
interfacc. '

These nochoatenl desian ehnyvon hoye Boon oen Coia reoaunt ot 1he
various :nalyscs which owe 11'1.'\".‘;::;:‘-(:(3 Tioihe loilowing soctions. The
results of thesce analyaes have shows ot ‘e {uzd) asscandy sechonicnd
desioen differences in the Coonee Unil »No. 2 eycle 2 cove are oi
negligible offest and that the once Voenes Tzl ois menorally limiting.



.

Fuel rod cladding creep collepse analyses werc performed for the

ihree fucl batches which will be present in the Unit Nu. 2 cycele 2
core. 'The calculational methods, assuiptions, wnd data have baoen pre-
viously reviewed and approved by the staff. The CROV computer code was
used to calculate the time to fuel rod cladding creep collapse.

The most restrictive power profiles thc new fucl aossemblies may be

_exposed to were used in the Batch 4 anclysis: 'The actuxl reactoer

operating history along with the most restrictive power historics
were uscd in the analyses of thc Batch 2 and Batch 3 fuel. The
fuel cladding material properties arc the same as those used in
the CROV code. The analysis performed assumed a 2000-hour densi-

- fication time (maximwm creep), no fission gas production (maxinum

differential pressure), lower tolerance limit on cladding thickress,
and upper tolerancc limit cn claddins ovality. Uased on the analyses
performed, the fuel rod design has been shown to mect the reguired
design 1ife limits for fuel cladding creep collapse and 1s thercfere
acceptable.

From the viewpoint of cladding stress (creep stress duc to diiferontial
pressure, thermal stress due to temperature gradient and hending stross)
ncither the yield stress or ultimote strenath of the cladding

waterial will he oxecceded in the eyvele 2 core.  The cladding

stress estimated in the Unit No. 2 eycle 1 cere will be limiting

in the cycle 2 core, becausc of the lower prepressurization and

Jower fucl pcllet density.

The Ratch 4 fuel asscmblies arc not new in concept and do mot utiliue
differcnt cowponent materials. In addition, the introduction of the
four demonstration ascemblies into the cycle 2 core hos been shown to
have an insignificant cffect on the cycle 2 operation. Therciore, on
the bases of the analysis presented we conclude that the fuel mechanical
design for cycle 2 opcration is acceptable.

«

Fuel Thermal Desion

The fuel thermal design analysis was conducted using the TAFY-S conputer
code, as described in "TAFY - Yucl Pin. Temperature ond Gas Pressure
Analysis," BAW-10044, May 1972, to catablish heat flux linits to
conterline melt. The analysis considerved the effect of a power spike
from fucl pellet densification, as wodeled in "Fuel Densification

3
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Report,'" BAW-10055, Revision 1, June 1973. Modifications to BAW-10055
consisting of changes to the void probability, Fg, and size distxribution
Ik, have becn previously roviewdd and approved by us for usc in the
densification model. :

~

As part of our interim evaluation of the TAFY code, the following modifica-
tions to the code were approved fur use in "lechnical ieporti on Densificao-
tion of Babcock § Wilcox Reacter Fuels!, July 6, 1875.
1) The code option for no restructuring of fuel has been used
in this analysis in accordince with our interim cvaluation
of TAFY. a Y

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

During cycle 2 opexativn the highest rclative assenbly power lovels
occur in Batch 3 fuel. The fuel temperatuve analysis for this fuel
docunanted in the Oconcs Unit No. 2 Fuel Densificetion Report is
applicable for cycle 2 and is based on limiting Dbeginning-of-cycle
(307) conditions (zero burpup) . Although Batch 4 fuel has a reduced
active fuel length and a correspondingly highor average linear heat
rate, the maximum predicted centerline temperature of this fuel is
lower than that of Batch 3 fuel, even with the same peaking factors
applicd. This is duc to the higher initial density of the Batch 4
fuel.

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

Nuclear Analysis

The rcactor core physics parameters for Unit No. 2 cycle 2 operation
were calculated using the PDQO7 computer code which has been vroviously
approved by us for use. Since the Unit No. 2 core has not yet reached
an cquilibrium cycle; the minor differences in the physics narimelers
which exist between the cycle 1 and cycle 2 core are to be expoctea and
are not significant.

O o

The cffects of the four demonstration fuel assemblies in the Batch 4
fuel on the cycle 2 nuclear design have been reviewed and shown to
be negligible.

In view of the above and the fact that startup tests (to be conducted
prior to powor operation] will verify that the critical aspucts of the

core perfoymunce are vithin the assumptions of the safety nanivsis, o
find the licensecc's nusleay analysis ror cycle 2 1o bo acvopiuplc.

3
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The cifect of fucl rod bow wes evaluated with consideration given to
the hot channel pouwer spike and the cffcet of flow arca reduction on
the Deperiure from Nucleate Boiling Ratio (DNER). These phenomcena

were evaluated suparvately since they are mutually exclusive and onz
cannct exist wvhen the other is present. In a letter of May 7, 1876,

e mothods deseribed in its letter of Februury 27, 1976 were used.
Tha results of this analysis indicate the following:

Effcet of Rod llow on DNBR

1)  The rod bow effcct on the flow area of the hot channel
is adcquntely compensated for by the flow area reduction
factor employed in the hot channel analysis, and

2)  The power spike caused by the rod bow effect away from the
hot chanaal whon added to the hot rod in the area of the
pinimum BRER, shows that the Uait No. 2 cycle 2 DNER
1imit (3.30) conservatively accounts for the cffects of

ey ) At an
vod bowing.

Local) Power Peaking Effects of Tucel Rod Bow

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

The cffccts of the rod bow power spike of 1.6% on the limiting heat

rate criteria {contral fuel melt -k¥/ft limit and LOCA - KW/ft limit)
have been evaluated and compensated for by reducing the quadrant power
tilt limit for Oconce Unit No. 2 from 4.92% to 3.41%. We have roviowed
the liccnsce's analysis on the effects of rod bow and have founa the
results to bhe acceptuble.

Thermal-liydraulic Analysis

The major acceptance criteria for the thermal-hydrauvlic design a

e
specifiod in Standard Roview Plan (8RP) 4.4, Thesc criteria cetablish
the aceeptable limits on PNBR and on the Critical Pewer Ratio (TFH).
The thermal-hydraulic analysis for the Unit No., 2 cycle 2 reload wore

rade using previously approved models and methods. Certain asnects
of the thermel-lhydroulic design arc new for the cycle 2 core and cre
discussed below.,



Reactor Coolant System Flow Rate

The reactlor ccolont flow ratce was accurately measured during
cycle 1 operation and determined to be 111.5% of the system
design flow. The licensee has proposed to take credit in the
cycle 2 therwel-hydravlic analysis for the fact that actuul
system flow is hirher than design flew, and has also included
conservatisms represceating uncertaintics in the measurcacnt ol tae
fiow. Considering these conservatisms and, to be consistent with
the flow rate usad in the Unit No. 1 cycle 3 thermal-hydraulic analysis,
the licensce hes utilized a flow rate of 107.6% in the Unit No. 2
cycle 2 annlysis.

In the past, 3 4.6% resctor coolant flow penalty had been assuvmed

in the thermal-hydveulic design analysis for the Oconee units. This
penalty was assossed to aliow for the potential of a core v;ni ralve
beiug stuvck open during normunl operaticn. The core vent valves are
incorperated into the desipn of the reactor internals to preclude
the pquibility of a vapor lock devcleping in the core folloving 2
postniviced cold-leg break., By letter duted Janvary 50, 19740, we
advised the licensce that we had concluded that suificient evidence
had heen provided by L4 to essure thot the core vent valven wveuld
remain closed during noiwal operation and that it could, therciore,
subnait an application for o license ewendment to climinste ihe vent
valve flow penalty. In addition, the subnittal should include
appropriate surveillance reguivements to demensirate, esch rofusling
outage, that the vent valves arc not stuck open and that they opevete
freély. By letter dated June 11, 1976, the licensce propuscd ihe
surveillance reguivements reforrved to ]

Lo by

By letter dated June 15, 1676, the licensece acvised us that n oyedy
had been identificd in the Ceence Unit Ro. 2 cycle z bEBR fucl der-
sification penaity calculations. This error resulted from i use
of inconsistent heat flux (fiux shape) end enthalpy rise caleviatioas
in evaluating the DMBR densification peanlty. The revised celcu Vi
indicate that the reduction in the DNBR margin duc to fuel densiticiting
effects and the reduction in power peaking margin should be gvoater
than those vilues prﬂvionciv identified. In the anualysis dlncovporniing
the revised DNBR densificution penalty, the licensee took credit fou

Gg in our January A0, 1876 1oL



removal of the flow penalty previously assessed for a stucl open core

vent valve, as discusscd above. The four-puwp Pressure-Tempeorature .
(P-1) limit curve bascd on this noew 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 pressurve trip sct-

point is based on the four-pump P-7 linit cvive, the varieble low prossure
trip setpoint included in the My 7, 1076 is conservative. In addition,

with repord to the fiws/flow trip setpoint, which is basca on a two-

pump cozstdown analysis, the licensce indicates that in the analysis
incorporating the reviszd DHBR densificatios penalty and removal of the
core vent valve flow penalty, a €lux/flow trip sctpoint of 1.08 can

be justificd. This sctpoint includes a 1.2% flow error to zccount for
the precision of the various componcnts in the RPS flow instrument string.
The flux/floy t1ip setpnint of 1.07 as proposed in the licensece's May 7,
1976 submittzl for Unit 2 cycle 2 is therefore conservative in comparison
o the 1:08 velue idencifioa by thoe licemsee in the new analysis. -

The Oconce Technical Specificatiouns include monthly and anaual surveillance
requireacnts for the {lux/Ilow comparator instrumentation channels,

The monthly calibration check veriiics the trip setpoint using known

test signals and the annual requiroment jincludes the calibration of the
entive resctor coolant flow instruaentation string using an actual
differential pressure as input te the systen d/p cells, 1In addition,

a surveillunce requircment exists whdch xequires that the vzactor veolant
systaa flow be verified to be at lecast 141.3 x 106 1bs/hr (107.0% design
flow) at least once cach fucl cycle.

There arce differcnces in the flow resistance between the current Mavk B-3
fuel assciblics and the new fuel assemblies. The flow resistance for the
Mesk B-d fucl sssemblics.which inclucdes the two raiscd fuel rod assaublics,
i¢ lass than that measuved for the Mark B-2 assemblies. Alsco, the Maxk C
assemblinss have a greater flow resistance than cither of the other two

fucl asscubly types. Those differences have been enalyzed and from thic
analysis it was concluded that the Mark B-3 asscmblics are limiting for
the Geonee Unit No. 2 cycle 2 operation. ‘This enalysis considered the
possible introduction of core cross flow due to the different flow
resistances and this phenomenon was shown to be a negligible efifcct.

based on actual measured flow rather than dosign flow bLe usaed in L

Unit No. 2 cycle 2 thermal hydraulic enalysis. The 1iccnscc_?gs alfo
applied for climination of a 4.6% vent valve flow pcnu{ty. This applicaticn
includes revisions in the cyecle 2 nuer fuel densification penaliy.

Bascd on our review, we beve concluded that the licensce has included
appropriate conservatisms in its analysis and that existing Technical
Cperifications provide added assurence that the veactolr ceol ot Tlow
iLopreperly wonitored. pased on 1he anove woe Find tho usoe of
Slow in the thermal-hydranlic analysis ©o Lo oscooptarice ond (hat
Techuical Specirications related to (he oycle 2 thermol-hydenclic analysis,
as proposcd-in the May 7, 1976 submitlal, ave also accepteble.

.

In summary, the licensec has proposed that a rcactor coolant flow rTatc
s
1




Critical lleat Flux Corrclation (CHF)

The W-3 CHJFF 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 Oconce Unit 1 cycle 2 and 3
cores. Two modifications to the BAW-2 correlation were introduced for

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

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

1. An extcnsion dovmward 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
(rcpresenting 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
pressurcs below 2000 psia which indicate that the BAW-2 correlation
conservatively predicts the data in this range. Item 2. above is
consistent with the standard review plan and industry practice.

We have previously reviewed the modifications identified above to the

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

the Unit No. 2 analysis. In addition, we recently completed a re-evaluation
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.

Startup Program

The startup program tests verify that the core performance is within

the ?ssumption of the safety analysis and provide the nccessary data for
cont}nued plant operation. The licensce 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 normal rod configuration. In addition, the licensee has agreed to
provide the measurement of at least two control rod group worths.
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ECCS Analysis

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

for Modification of Licensc implementing the requirements of 10 CIR

50.46, "Acccptance Criteria and Emergency Core Cooling Systcms for

Light Watcr Nuclcar Power Reactors." One of the requircments of the

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

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

also recquired that the evaluation shall be accompanied by such proposed
changes in Technical Specifications or license amendment as may be
necessary to implement the evaluation results. As required by our Order
of December 27, 1974, the licensee, by letter dated July 9, 1975 and

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

February 25, 1976 and as rcvised May 7, 1976, the licensee has submitted
the related Technical Specifications for Unit 2, cyclec 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 LCCS evaluation model

and its application to Oconec is described in the staff SER for this
facility dated December 27, 1974, issucd 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
describé -an acceptable ECCS evaluation model and the basis for the
staff's acceptance of the model. The Oconee 2 ECCS evaluation which

is covered by this safety evaluation report properly conforms to

the accepted model. The licensee's July 9, 1975 submittal contains
documentation by reference to B§W Topical Reports of the revised LECCS
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.



The generic anotysis in BA¥-10103 identified the worst hreak size
as the 8.55 1t? dovble-cndoed cold leg break at the pump discharge
with a Cp = 1.0. The tuble below cwmmarizes the resalts of th
LOCA 1]HL[ analyscs which determine the allowuble linecar heat rate

Iimits as =z function of elevation in the core for Oconec Unit 2:

Llcvation LOCA . Peuk Cladding Max. Local = Time of
(ft) - lLimit Temporature  (OF) Oxidaticn Rupture
(kw/ft)  Bupturcad Unruptured (%) (sec)
Node Nodc
Qeonee 2 o
e 2 15.5 2002 1978 3.92 12.25
4 16.6 2136 2072 4.59 15.01
6 18.0 2066 2146 5.16 15.55
8 17.0 1743 2110 5.19 15.01
16* 16.0 1642 1931 2.93 ,.40
#Coe discussion below.

The maximum core-wide metal-water reaction for Oconee 2 was celculated
to be 0.557 percent, a value which is below the allowable 1inmit of
1 percent. :

As shovn in the tazbulation, the calculated valucs for the peak clad
temperature and local metal-water reaction werc below the allowable
1imits specified in 10 CFR 50.46 of 2200°F and 17 ypercent, respectively.
BAW-10103 has also shown that the core geometry remains amepable to
cooling and that long-tcrm core cooling can be cstablished.

The stal{f noted Jduring its review of BAW-10103 that the LOCA 1limit
calculation at the 10-feot clevation in the core showed reflood ratoc
below 1 inch/sccond at 251 scconds into the accident {Section 7.2.5).
Appendix K to 10 CFR 50.46 requires that when reflood rates are less
than 1 inch/sccond, heat tronsfer calculations shall be bascd on the
assumption thit cooling is only by steam, and shall take into account
any flow blockage calcvlated to occur as a result of cladding swelling
or rupturc as such blockupce might affcet both local steam flow and heat
trunsfer. As indicated by the staff in the Status RpPO]f of Gotober 1974
and supplement of November 1974, a steam cooling model for reiiood rates
less than 1 inch/sccond was not submiitted by BGW for staff revicw,

The steam cooling model sobnitted by L&id in BAW-10103 is therefore

considercd (o be o proposcd medel change vegquiring further staff review



and ACRS consideration. Accordingly, BE&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
stcam cooling model, B&W has submitted the results of calculatlons at
the 10-foot clevation using adiabatic heatup during the steam cooling
period, where this period is defined by BGW 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 19460F, 3.02%, and
.647% respectively. Thesc 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 Oconee Unit

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

the allowable hcat 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-related heat generation limits are bounded by the
generic 1imit of 18.0 Kw/ft as contained in BAW-10103. We have

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

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

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

Single Failurc Criterion

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

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

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

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

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

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

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

The Enginecred Safeguards Protection System (ESPS) monitors parameters to
detect the failure of the recactor 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 equipnent
in four safeguards systems. Thercfore, each system is actuated at least by
two redundant two-out-of-three logic trains.

Typically, one ESPS train actuates one piece of equipment in one safeguards
system while the opposite train actuates a redundant component in the same
safeguards system. However, whenever any system has a third piece of equip-’
ment, the licensee's design uses both ESPS trains to actuate this third
component. We requested that the licensee determine if any single failure
could compromise redundant trains. The licensee provided a control circuit
schematic typical of that which would be used for all safeguards equipment
actuatcd by redundant trains. Since two relay failures in redundant
safcguards 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 been
found acceptable. Therefore, this portion' of the actuation system is in
conformance with the fundamental single failure criterion at the electric
component level, "

The licensce has provided information identifying all tyﬁes of equipment
located inside the Reactor 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 include containment pressure, temperature, radiation, humidity,
and chemistry. The licensce has provided sufficient information to give
adequate assurance that type tests rcpresenting conditions that will be
encountered in the LOCA environment were performed on samples of equipment
required to function during and after a LOCA. Since this information

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

Emergency Electric Power

1. Introduction

The design of the power distribution system for the Oconee Nuclear

Station consists of two 87.5 MVA hydroelectric power generators at

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

the Keowee Dam through the 230KV site switchyard and respective 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 electric power system, including
generating sources, distribution system and controls, is such that a
single failure of any single electric component will not preclude the
Emergency Core Cooling System of either Units 2 or 3 from performing
its function,

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

Brcakers SK1 and SK2 are provided to connect the Keowee underground
feeder cable to the Oconee redundant 4160 volt standby buses. These
buses serve as standby power sources to all three Oconee Units. In
this way the Engincered Safeguards Protection Systems of all three
Oconee Units interface with the SK1 and SK2 breaker controls. ‘



Fach breaker can be actuated by an engineered safcguards (ES) signal
from any of thc 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 clectrical 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. Onc 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
Oconee. 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.



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

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

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

Nevertheless, we identified a situation where an undetected failure of

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

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

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

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

The Low Pressure Service Water System (LPSW) is the only shared safe-
guards or safeguards support system at Oconce 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 in the LPSW system, no single
failure can result in a loss of Low Pressure Service Water to the
plants.



. Availability of Keowec 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 Keowee minimum flow test
May 26, 1976 0910 -~ 1030 Keowee minimum flow test

In all cases, the Leec combustion turbine was in operation through the
isolated 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 critcria 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 provide the confirmatory information
requested in sufficient time for us to complete our review prior to the
restart of Oconce Unit 3 following refueling in the Fall of 1976.



Submerged Llcctrical Equipment

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

Letdown Cooler 1A Inlet Valve IIP-1

Letdown Cooler 1A Isolation Valve HP-3

Letdown Cooler 1B Inlet Valve HP-2

Letdown Cooler 1B Isolation Valve HP-4

Letdown Cooling Inlet Valve CC-1

Letdown Cooling Inlet Valve CC-2

Quench Tank Suction Valve CS§5 ‘

Core Flood Tank 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 CS-14 Position Indication
Quench Tank Outlet Valve CS-3 Position Indication -

Core Flood Tank 1A Level Detector (2)

Core Flood Tank 1B Press Detector

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

Reactor Building Emergency Sump Level Detector

Lighting Panels EL1 and WL1

Reactor Vessel Water Level Detector

Telephones

PA Speakers

PA Amplifier

PA Power Supply

The first eight items above are safety 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
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The remaining items listed above arc 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 eglectrical

‘equipment.

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

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

Letdown Cooler 1B Isolation Valve HP-4

Quench Tank Suction Valve CS-5

PN DO

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 1lE 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 hgs occurred.

" Containment Préssure

The ECCS containment pressure calculations for Oconee Class plants were
performed generically by B§W for reactors of this type as described in
BAW-~10103 of June 1975. Our review of B&W's evaluation model was
published in the Status Report of October 1974 and supplement of
November 1974,
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We concluded that REH's containment pressure model was acceptable for
ECCS cvaluntions. Ve required that justification of the plant-dependent
input parameters used in the containment analyses be submitted for our
review oif each plant. A containment pressure calculation specific to
Oconee 2 was submitted in the licensee's submittal of July 9, 1975.
Justification for the containment input data was submitted for Oconce
Unit 2 by Jetter dated October 10, 1975, This justification allous
comparisen of the attual containment paramctersffor Unit 2 with those
assumzd in the July 9, 1975 submittal and BAW 10103 of June 1975. The
licensce has evaluated the containmeat net-free volume, the passive

heat sinks, and cperation of the containment heat-removal systems witl
vegard to the conscyvatism for the ECCS analysis. This evaluation was
basecd on as-built -design information. Since the minimum containment
pressure following a LOCA is more limiting, the containmgnt heat removal
systems were erswicd to operate at their maximun capacities, and minimim
operation values for the spray water and service water temperatures were
assumed. ilic containment pressure analysis was demonstrated to be con-
servative for Unit No. 2.

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

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

Long-Term Boron Concentration

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

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

2 which would allow adequuate boron dilution during the lcng-term and

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

"The modification consists of the addition of one drain line from the decay
heat drop line to the wxeactor building surp. The line (installed wpstream
of the DHR isolation valves LP-1 and LP-2) includes two qualified moror-
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 swnp
through valve LP-19 provides the alternate flowpcti to meet the single
failure criteria. By letter dated February 24, 1976, the licensee indicated
its intention te test the design and installation of the drain lincs by
conducting a preoperational test pvrior to reactar stertim. Tn addition,

by dctter dotod fnvch 4, 1976, the licensce indioneag $re ntent 1o
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dnstall flow cquipment to provide positive indication of flow in the drain
lines. ‘This cquipment will not be installed for cyele 2 operation, however,
this is acceptable to us because the drain line modification will be tested
prior to cycle 2 startup and we will have the opportunity to revicw this
design prier to cycle 5 operstion. We have concluded that “he liccnsee's
proposal to prevent Jeng-term boron concentration i acceptable and that
the preoperational test to confirm proper installation and functioning will
provide adcyuate assurance during cvele 2 cperation with the system will

-

function under post-10CA conditivns. .

I’zrcti:_L]~ Loop Anal VSQR

To allow an operating configuration with less than four reactor coolant
purps on the line (pavtial loop), the staflf requires an analysis of the
predicted conscaucnces of a 10CA oce rring during the proposed partial
loop operating mode(s). By letter dated August 1, 1975, the licensce
submitted an analysis for partial loop operation with one idle reactor
coolant pump (three puaps operating). Using a reduced power level of
77% of rated power, BEY performed this anziysis assusing the worst-case
break (8.55 f¢< D, Cp = 1) and maximm Lincar Heat Genera*ion Rate
(LUGRY (318.0 kw/ft) from the 4-pump analysis discussed above. The

worst break selected was lecated in the active leg of the partially idic
Joop. Placing the brouk at the discharge of the pump in an active

cold leg of the partially idle loop (instcad of at the discharge of the
pui in aw active coid log of the fully active loop) yields ithe most
degraded pusitive flow tirough the corc during the first half of the blcw-
down and reselts in highor cladding cemperaturcs.  The maximum cladding

(3]

tanpierature for the one-idle-punn wmode of operetion was 17660F, A staff
review 'of all input asswptions end conclusions resulted in a set of in-
quiries which were answered by the licensece's letier of October 31, 1975
and BGW's Ietter of Octeber 10, 1975, The rosuvlts of a ncw analysis

were submitted to reflect a more appropriate value of initial pin pressurec.
The original portial loon analysis contained in the licensee's lettex

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

is 17840F, a valuc which is within the criterion of 10 Ci'R 50.46.

- Thercfore, this anralysis may be used to support buke Power Company's proposed
operation with one idle rcactor coolant pump.

Since an analysis of ECCS cooling performaitce with one idle reactor
coolunt pump in cuach loon has not been submitted, pouer cneration in
this confipuration is limited by Technical Specifications to 24 hours.

e consider the probability of a LOCA oceurring witiin a 24 hour period to
be cxtrencly remote and, based on the operating history of the Oconec
Units, it is anticipated that this pump configuraticn will occur very
intrequently.

Sinnie leep opesatiun (i.e., 0poration cith fwo Gt s inoonc loop)

Is prohibited, by Vechnical Specificaviens, without notriying the
Comuwission. .
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We have completed the review of the Oconee 2 ECCS perforrnance re-analysis
and hasve concluded:

(2) The proposed Technical Specifications are based on a LOCA analysis
performed in accordunce with Appendix X to 10 CIFR 50.

() The ECCS minimun contaimmont pressure caleulations were performed
in accordance with fppendix X to 10 CFR 50.

(c) The single failurc criterion will be satisficd.

(d} The proposed procedures for long-term cooling after a LOCA are
acceptable. The irmlementation of these procedures during the
cycle 2 refueling oulrne is required to provide assurance that the
ECCS can bLe operated in a menner which would rrevent excessive
boric acid concentrativi {yom occurring. A commitment by the
licensee to install the positive indication to show that the hot
leg drain network is working during post-1.LCA conditions is
required and has been reccived by letter dsted March 4, 1976,

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

We have completcd our ovaluation of the licensee's Unit 2 cycle 2 reload
application and conclude thoet the licensce has performed the requircd
analyces and has shown that operation of the cycle 2 core will be within
capplicabic fuel desipn and performance eriteria.  In addition, we concilude
that the licensee's proposced Technical Specification changes meet the

Final Acceptance Criteria based on an acceptable ECCS model confoiming

to the requircmants ¢f 10 CFR 50.46 and ibat the restrictions imposca

on the facility by the Commission's Deconber 27, 1974 Srder for Modification
of License should be terminated and replaced by the linitaticns establisled
in accordance with 10 CFR 30.46.

We have determinced that the amendment docs not authorize a change in ¢
efflucnt types or total amowunts nox s increasc in power level and will
not result in any significent environmental impact. flaving madc this
determination, we have further conciuded thut the arendment invalves

an action which is insignificant from the standpoint of cnvirornental
impact and pursuant to 10 CFR §51.5(d) (4) that an cnvironmental stateuwont,
negativc declaration, or envirenmental impact appraisal nced not be
prepared in connection with the issuance of this amenduent.



Conclusion

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

(1) there is rcasonablc assurance that the health and safcty of the
public will not be endengered by opcration in the proposcd manney, and
(2) scuch activities will be conducted in compliunce with the Commission's
regulations and the issuunce of thesc wmendaents will not be inimical

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

" Dated: June 30, 1976



UNITED STATES NUCLEAR REGULATORY COMMISSTON

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

DUKE POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACTLITY
OPERATIRNG LICERSLES

“The U. 8. Ruclear Regulatory Commission (the Commission) has issucd
Anendments Nos. 2%, 27, and 23to Tacility Operating Licenses Nos. DPR-38,
s .

DPR-47, and DPR-55, respectively, issued to Duke Power Company which
revised Technical Specifications for operation of thc.Oéonce Nuclear Sation
Units Nos. 1, 2, and 3, located in Oconce County, South Carolina. The
amendiments arce effcctive as of the dute of issuance.

These amendments (1) revise the Technical Specifications to gstablish
opcrating limits for Unit 2 cycle 2 operation based upon an acceptable
Emergency Core Cooling Sy;tem evaiﬁation model coriforming to the require-
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 Licensec.

The applications for these amendments comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), gnd
the Commission's rules and regulations. The Commissioh has made appro-
priate findings as required by the Act and the-Commission's rules and
regulatio;s jn 10 CFR Chapter I, which are set forth in the license
awendments. Notice of Propesed Issuuance off ‘menciaents to Facility Orcraling

licenses in conncction with item (1) above was prblished in the FEDERAL

-



REGISTER on April 12, 1976 (41 FR 15370) and in connection with item (2)
above was published August 13, 1975 (40 FR 240Z8j. No request for a
hearing or petition for Icave to intervene was filed following notice

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 éectien §].5(d)[4) an environmental statement, negative declara-
tion, or environﬁental impact appraisal necd not be prepared in connection
with issuance of these cmendments.

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

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

V!

inspection at the Commission's Public Document Room, 1717 Y Street, Nw.,
Washington, D.C. 205535 and at the Cconee County Library, 201 South Spring
Street, Walhalla, South Caroslina 22691, .

A copy of itcms (2) and (3) may be obtained upen request addresscd
to the U. 8. Nuclear Regulutory Commissicn, Washington, D.C. 20555,
Attention: Director, Division of Operating Reactors.

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

FOR THE NUCLEAR REGULATORY COipMISSICM

éig? ) zzé;gqﬁﬂﬁdzt_,,«

AL Loiwionenr, Unicef
Opcrating Reactors lronch 1
Division eof Operating Reactors




