UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20548

DUKE POWER COMPANY

DOCKET NO. 50-269

QCONEE NUCLEAR STATION, UNIT 1

AMENDMENT TO FACTLITY OPERATING LICENSE

Amendment No. 6
License No. DPR-38

1. The Atomic Energy Commission (the Commission) having found that:

A. The application for amendment by Duke Powe. Company (the
licenuee) Jated September 20, 1974, as supplemented October 8
and 31, 1974, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended, and the Commission's
rules and regulations set forth in 10 CFR Chapter I;

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

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without emndangering the health
and safety of the public, and (i11) that such activicies 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 tealth and safety of the public;
and

E. Prior public notice of this amendment is not required since the
amendment does not involve a significant hazards consideration.

2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment tc this license
amendment and Paragraph 3.B of Facility License No. DPR-38 is
hereby amended ro read as follows:
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"B. Technical Specifications

The Technical Specifications contained. in Appendices A
and B, as revised, are hereby incorporated in the license.
The licensee shall operate the facility in accordance
with the Technical Specifications, as revised by iscued
changes thereto through Change No. 16."

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

POR THE ATOMIC ENERGY COMMISSION

/a«/ y ’é«’&

Karl R. Goller, Assistzat Director
for Operating Reactors
Directorate of Licensing

Attachment:

Change No. 16 to Techmical
Specifications

Date of Issuance: November 26, 1974



ATTACHMENT TO LICENSE AMENDMENTS
AMENDMENT NO. 6 TO FACILITY LICENSE NO. DPR-38
CHANGE NO. 16 TO TECHNICAL SPECIFICATIONS;

AMENDMENT NO. 6 TO FACILITY LICENSE NO. DPR-47,
CHANGE NO. 11 TO TECHNICAL SPECIFICATIONS;

AMENDMENT NO, 3 TO FACILITY LICENSE NO. DPR-35,
CHANGE NO. 3 TO TECHNICAL SPECIFICATIONS;

DUKZ POWER COMPANY
OCONEE NUCLEAR STATION, UNITS 1, 2, AND 3

DOCKET NOS. 50-269, 50-:70, AND 50-287

Revise Appendix A as follows:

Remove FPajes Insert New Pages

2.1-1 & 2.1-2 2.1-1 & 2.1-2

2.1-3 2.1-3, 2.1-3a, 2.1-3b &
2.1-4

2.1-4 2.1-4a

2.1-7 2.1-7

2.1-10 2.1-10

2.31 & 2.3-2 2.3~1 & 2.32

2.3-3 & 2.3-4 2.3-3 & 2.3~4

2.35 2.3-5

2,38 2.3-8 & 2.3-8a

2.3-11 2.3-11

3.5-12 3.5-12

3.5=13 3.5-13 Blank page

3.5~18 3.5-18

3.5-21 3.5-21



Remove Pages Insert New Pages
3.5-24 « 3.5-24

3.11-1 3.11-1

3.5-6 & 3.5-7 3.5-6 & 3.5-7
3.5-8 & 3.5-9 3.5-8 & 3.5-9

3.5-10 & 3.5-11 3.5-10 & 3.5-11



S SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINCS

2.1 SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, reactor power imbalance, reactor ccclant
system pressure, coolant temperature, and coolant flow during power operation
of the plant.

Objective
To maintain the integrity of the fuel cladding.

Sprcification

The combination of the reactor system pressure and coolant temperature shall
not exceed the safety limit as defined by the locus of points established in
Figure 2.1-1A-Unit 1. If the actual pressure/temperature point is below
2.1-1B=Unit 2 -
2.1-1C~Unit 3
and to the right of the line, the safety limit is exceeded.

The combination of reactor thermal power and reactor power imbalance (power
in the top half of the core minus the power in the bottom half of the core
expressed as a percentage of the cated power) shall not exceed the safety
limit as defined by the locus of peints (solid line) for the specified flow
set forth in Figure 2.1-2A-Unit 1. If the actual reactor-thermal-power/power
2.1-2B~Unit 2
2.1-2C~Unit 3
imbalance point is above the line for the specified flow, the safety limict is
exceeded.

Bases - Unit 1

The safety limits presented for Oconzf Unit 1 have been generated using BAW-2
critical heat flux (CHF) correlation Jand the actual measured flow rate at
Oconee Unit 1 (2). This development is discussed in the Oconee 1, Cycle 2-
Reload Report, ceference (2). The flow rate utilized is 107.6 percent of the
design flow (131.32 x 108 1bs/hr) based on four-pump operation.(2)

To maintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operating conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is

large enough so that the clad surface temperature is only slightly greater

than the coolant temperature. The upper boundary of the nucleate boiling
regime is termed "departure from aucleate boiling" (DNB). At this peint,

there is a sharp reduction of the heat transfer coefficient, which would result
in high ~ladding temperatures and the possibility of cladding failure. Although |
DNB is not an observable ri-ameter during reactor operation, the observable '
sarameters of neutron power, reactor coolant flow, temperature, and pressure

L/LL/91
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can be related to DNB through the use of the BAW-2 correlation (1), The BAW-2
correlation has been developed to predict DNB and the location of DNB for
axially uniform and non-uniform heat flux distributions. The local DNB

ratic (DNBR,, defined as the ratio of the heat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of the margin
to DNB. The minimum value of the DNBR, during stcady-state operation, normal
operational transients, and anticipated transients is limited to 1.32. A
DNBR of 1.32 corresponds to a 95 percent probability at a 99 percent confidenc
level that DNB will not occur; this is considered a conservative margin to
DNB for all operating conditions. The difference between the artual core
outlet pressure and the indicated reactor coolant system pressure has been
considered in determining the core protection safety limits. The difference
in these two pressures is nominally 45 psi; however, only a 30 psi drop was
assumed in reducing the pressure trip setponts to correspond to the elevated
location where the pressure is actually measured.

The curve presented in Figure 2.1-1A represents the conditions at which a
minimum DNBR of 1.32 is predicted for the maxizum possible thermal power

(112 percent) when four reactor coolant pungs are operating (minimum reactor
coolant flow is 107.6 percent of 131.3 x 10 1bs/hr.). This curve is based on
the combination of nuclear power peakiang factors, with potential fuel densifi-
cation effects, which result in a more conservative DNBR than any other shape
that exists during normal operation.

The curves of Figure 2.1-2A are based on the more restrictive of two thermal
limits and include the effects of potential fuel demsification:

1. The 1.32 DNBR limit produced by the combination of the radial peak, axial
peak and position of the axial peak that yields no less than a 1.32 DNBR.

2. The combination of radial and axial peak that causes central fuel melting
at the hot spot. The limit is 20.15 kw/ft for Unit 1.

Power peaking is not 1 directly observable quantity and therefore limits have
been established on the bases of the reactor power imbalance produced by the

pcwer peaking.

The specified flow rates fo. Curves 1, 2, 3 and 4 of Tigure 2.1-2A correspond
to the expected minimum flow rates with four pumps, three pumps, one pump in
cach- loop and two pumps in one loop, respectively.

The curve of Figure 2.1-1A is the most restrictive of all possible reactor
solant pump-maximum thermal power combinations shown in Figure 2.1-3A
(because the four-pump pressure - temperature restriction is known to be more
im.ting than the 3 and 2 pump combinations, only the four pump limit has

L . n shown on Figure 2..-3A).

T 1 Wil Chetimil poswer vl Lhree=puily cpelalidu s 37 pevouts S LT 4
p wer luvel trip proiuced by the flux-tlow racic 75 percent flow x 1.04 =
v oot powe s, plus the mazizum calibration ¢ fastzument ervcor The
«.mum thurmal power for other coolant pump coniitions are produced in a
i lar mannec.
2.1=2

- ——————
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For Figure 2.1-3A, a pressure-temperature point above and to the left of the
curve would result in a DNBR greater than 1.32. The 1.32 DNBR curve for four-
pump operation is more restrictive than any otler reactor coolant pump situation

because any pressure/temperature point above and to the left of the four pump
curve will be above and to the left of the other curves.

References

(1) Correlation of Critical Heat Flux in a Bundle C;olod by Pressurized Water,
w’loooo. thh. 1970-

(2) Oconee 1, Cycle 2 - Reload Report = BAW-1409, Sepetmeber, 1974.
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Bases - Units 2 and J

To maintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operating conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is
lar, - enough so that the clad surface temperatur2 is only slightly greatev
than the coolant temperature. The upper boundary of the nucleate boiling
regime is termed "departure from nucleate boiling" (DNB). At this point,
there is a sharp reduction of the heat transfer coefficient, which would
result in high cladding temperatures and the possibility of cladding failure.
Although DNB is not an observable parameter during reactor operationm, the
observable parametcrs of neutron power, reactor coolant flow, temperature,
and pressure can be related to DNB through the use of the W-3 correlatiom.(l)
The W=-3 correlation has been developed to predict DNB and the location of DNB
for axially uniform and non-uniform heat flux distributioms. The local DNB
ratio (DNBR), defined as the ratio of the heat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of the margin
to DNB. The minimum value of the DNBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.3. A DNBR
of 1.3 corresponds to a 94.3 percent probability at a 99 percent confidence
level that DNB will not occur; this is considered a conservative margin to
DNB for all operating conditions. The difference between thc actual core
outl~t pressure and the indicated reactor coolant system pressurc has been
considered in determining the core protection safety limits. Th: difference
in these two pressures is nominally 45 psi; however, only a 30 p:i drop was
assumed in reducing the pressure trip setpoints to correspord to the elevated
location where .he pressure is actually measured.

15/.
The curve presented in Figure 2.1-1B represents the conditions at which a %
201-1c
minimum (NBR of 1.3 is predicted for the maximum possible thermal power (112%)
when four reactor coolant pumps are cperating (minimum reactor coolant flow is
131.3 x 106 1bs/hr). This curve is based on the following nuclear power
peaking factors(2) with potential fuel densification effects:
B e 2.67; B = L78F) = 1.50
q z
AH
The design peaking combination results in a more conservative DNBR than any
other shape that exists during normal operation.
The curves of Figure 2.1-2B are based on the more restrictive of two thermal F*/‘l
2.1-2C 3
limits and include the effects of potential fuel densification:
“BR limit produced by a nuclear pewer peaking factor of 7; = 2.h7
tove combinetlon ot the radial peak, axial peak and position of the
anxinl peak that yiclds no less than 1.3 DNBR.
The compination ot radial and axial peak that causes central fuel melting
at the hot spot. The limit is 19.8 kw/ft = Unit 2 [15/71
19.8 kw/ft = Unic 3 3

2.1=3a
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Power peaking is not a directly observable quantity and therefore limits have
been established on the bases of the reactor power imbalance produced by the
power peaking.

The specified flow rates for Curves 1, 2, 3, and 4 of Figure 2.1-2B correspond
2.1-2C

to the expected minimum flow rates with four pumps, three pumps, one pump in

each loop and two pumps in one loop, respectively.

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

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

of 1.3 is predicted at the maximum possible thermal power for the number of

reactor coolant pumps in operation or the local quality at the point of

minimum DNBR is equal to 15%,(3) whichever conditiom is more restrictive.

Using a local quality limit of 15 percent at the point of minimum DNBR as a

basis for Curves 2 and 4 of Figure 2.1-3B is a conservative criterion even
2.1-3C

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 continually increases from point
of minimum DNBR, so that the exit DNBR is 1.7 or higher, depending on the
pressure. Extrapolation of the W-3 correlation beyond its published quality
range of +15 percent is justified on the basis of experimental data. (4)

The maximum thermal power for three p' sp operation is 862 - Unit 2

86% - Unit 3
due to a power level trip produced by the flux-flow ratio 75%2 flow x 1.07 = 3S0%
1.07 = 80%
power

plus the maximum calibration and instrument error. The maximum thermal power
for other coolant pump conditions are produced in a similar manner.

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

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 situation because any pressure/
tomperature point above ind to the left of the four-pump curve will be above

the left of the other curves.

RENCES

Ly
v €

FSAR, Section 3.
) FSAR, Sectiom J.
(3) FSAR, Section 3.
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(4) The following papers which were presented at the Winter Annual Meeting,
ASME, November 18, 1969, during the "Two-phase Flow and Heat Transfer in
Rod Bundles Symposium:"

(a) Wilson, et al.
"Critical Heat Flux in Non-'Iniform Heater Rod Bundles"

(b) Gellerstedt, et al.
"Correlation of a Critical Heat Flux in a Bundle Cocled by Pressurized
Water"

2.1-4
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMEN 11400

Appli_ability

Applies to 1nstrukents monitoring reactor power, reactor power l.lai--:
reactor coolant system pressure, reactor coolant outlet temperilur:, - =,
uuaber of pumps in operation, and high reactor building pressure.

Ob]ectxvc

To provide automatic protective action to prevent any combination of pricess
variables from exceeding a safety limict.

Specification

the reacLor protective system trip setting limits and the permissiilc

OV PSS
for the insctrument channels shall be as stated in Table 2.3-1A - Uni¢ L and
%.3-%3 - Unic 2 j
Figure 2.3-2Al .3-1C - Unic 3 16/11/3
2.3-242 } Pnie l |
2.3-2C = Unit 3
The pump monitors shall produce a reactor trip for the following cuuditions:
a. Loss of two pumps and reactor power level is greater than 55% (0.0% for ﬁ6/11/2
Unit 1) of rated power.
b. Loss of two pumps in one reactor coolant locp and reactor power leval 1s
greater than 0.0X of rated power. (Power/RC pump trip setpoint is reset
to 55% of rated power for single loop operation. Power/RC pump trip ,
setpoint is reset to 55% for all modes of 2 pump cperation for Unitc 1.) F6/11/
¢. Loss of one or two pumps during two-pump operationm.
psases
The reactor protective system consists of four instrument channels to soaitor

each of several selected plant conditions which will cause a reacric ~ it
any oue of these conditions deviates from a pre-selected operaiin, r o
the degree that a safety limit may be reached.

The trip setting liwits for protective system instrumentatlio. ... -
fabie 2.3 1A - Unit 1. The safety analysis has been based u.. . . WL
2.3-18 - Unuc 2
2.31C ~ Uwir 3
gy tea fnstrucestation teip set points plus calibraticr ai. 1
Gankisr MurEp st
A reactof Colp at Ligh vower level (neutrom flux) is provia.d
dawage tv the rusl cladding from reactivity excursions oo T .56.°
Uy PressSuly did "oupeTualule ieasurcements.,
i.3-1
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During normal plant operation with all reactor coolant pumps operating, reuctor
trip is initiated when the reactor power level reaches 105.5% of rated power.
Adding to this the possible variation in trip setpoints due to calibration

and instrument errors, the maximum actual power at which a trip would be actu-
ited could be 112%, which is more conservative than the value used in the
safety analysis. (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 power-to-flow ratio which has been established to accommodate the
wost severe thermal transient considered in the design, the loss-of-coolant
flow accident 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 power-to-flow ratio provides
both high power level and low flow protection in the event the reactor power
level increases or the reactor coolant flow rate decreases. The power level
trip set point produced bythe power ~to-flow ratio provides overpower DNB pro-
tection for all modes of pump operation. For every flow rate there is a maxi-
aum permissible power level, and for every power level there is a minimum
permissible low flow rate. Typical power level and low flow rate combinations
for the pump situations of Table 2.3-1A are as follows:

1. Trip would occur when four reacter coolant pumps are operating if power
is 108% and reactor flow rate is 1002, or flow rate is 93% and power
level is 100%.

2. Trip would occur when three reactor coolant pumps are operating if power
is 81.0% and reactor flow rate is 74.7% or flow rate is 69% and power
level 1s 75%.

3. Trip would occur whem two reactor coolant pumps are operating in a single
loop if power is 59% and the operating loop flow rate is 54.5% or flow
rate is 431 and power level is 46%.

4. Trip would occur when one reactor coolant pump is operating in each loop
(total of two pumps operating) if the power is 53% and reactor flow rate
is 49.07 or flow rate is 45% and the power level is 497,

il

safety calculations the maximum calibration and instrumentation errors for
power level trip were used.

00

[

m

The power-imbalance boundaries are established in order to prevent reactor
“iermal limits from being exceeded. These thermal limits are either power

S limits or PERE Liw{ys. e rercior pover imbalance (power in
CUP ALl 9f COre minus power Iln the bottom hal: of core) reduces the power
b trip produced by the power-to-flow rativ suck that the boundaries of '
! _ =T€ procnced. Tihe power~to-f{lcw ratio reduces the =~~--aw | 1A/11/3
~ i ]
2432



level trip and associlated reactor power/reactor power-imbalance boundaries by
1.08%Z - Unit 1 for a 1% flow reduction.

1.07% = Unit 2

1.07% = Unit 3

Puzmp Monitors

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

punps in operationm.

Reactor Coolant System Pressure

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

2.3-1B - Unit 2

2.3-1C = Unit 3
for high reactor coolant system pressure (2355 psig) has been established to
maintain the system pressure below the safety limit (2750 psig) for any design
transient. (1)

The low pressure (1985) psig and variable low pressure (13.77 Tgy,.-618D) trip bs/11/3

(180C) psig (16.25 T c'7756)
(1800) psig (16.25 Toue-7756)
setpoints shown in Figure 2.3~1A have been established to maintain the DNB
2.3-1B
2:3=1C

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

Due to the calibration and instrumentation errors the safety analysis used a /11/7
variable low reactor coolant system pressure trip value of (13.77 Toue - 6221) EE 11/3
(16.25 Tout =7796)
(16.25 Toue ~7796)

Coolant Outlet Temperature

The high reactor coolant outlet temperature trip setting limic (619 F) shown
in Figure 2.3-1A has been established to preveat excessive core coco.ant

2.3138
2.3~1C
temperatures in the operating range. Due to calibration and instrumentation
crr:q, the safety analysis used a trip set point of 620°F.
L ¢ oeilding pressure. * .y sectting limit (4 psig) provides
. O wdctur tzip wall cocer in the untiikely cvent af &
“Gi= ¢ -cident, even in the absenc~ of a low reactor coolant system

2.3=3
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Fresiown Bvoisa

in order to provide for control rod drive tests, zerc power physics testing,
anl startup procedures, thersis provision for bypassing certain segments of
the rei-tor protection system. The reactor protection system segments which
.0 be hynassed arz shown in Table 2.3-1A. Two conditions are imposed when
2.3-138
2.3-1C
the Lypass 1ls used:
1. 3 administrative control the nuclear overpower trip set point must be
reduced to a4 value < 5.0 of rated power during reactor shutdown.

r

* high reactor coolant system pressure trip setpoiat of 1720 psig is
automatically ioposed.

“he purpose of the 1720 psig high pressure trip set point is to prevent normal
cperation with part of the reactor protection system bypassed. This high
pressure trip set point is lower than the normal low pressure trip set point

50 that the reactor must be tripped before the bypass is initiated. The

over power trip set point of < 5.0% prevents any significant reactor power
firom being produced when performing the physics tests., Sufficient natural
circulation (5) would be available to remove 5.0% of rated power if none of
the reactor coolant pumps were operating.

Two Pump Operation

A. Two Loop Operation

Operation with one pump in each loop will be allowed only following reactor

shutdown. After shutdown has occurred, the following actions will permit

operation with one pump in each loop:

1. Reset the pump contact monitor power level trip setpoint to 55.0Z%.

2. (Unit 1) Reset the protective system maximum allowable setpoint as
shown in Figure 2.3-2A2.

B. Single Loop Operation

Single loop operation is permitted only after the reactor has been tripped.
After the pump contact monitor trip has occurred, the following actions
<"1l permit single loop operation:
T ower the sump contact menitor power level ctrip setpoint to 53.0%.
10 w7 g o two protective channels receiving ontlet tempercature
e i ber frum sensors in the ldle Loop.
.) Resetr the protective system maximum allowable setpoints as

gure 2.3=2A2. Tripping one ot the two protective channels
* tamporsture information {zim the idle leocor assuras
tam Loun iegic of one oLt O LW,

&t
[y

.

L
gy ¢ &

16/11/3
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Table 2.3-1A

Untit 1

Reactor Prutective System Trip Setting Limits

Four Reactor
Coolant Pumps

Uperating
(‘perating Power
;&0": “‘l.‘!
105.5 :
1.08 cimes flow
minus reduction
due to imbalance

NA
2355
1985

(1)
(1777 618 )

619

. Fahrenhetr (°F).

tyutem Flow, 2.

mtrolled reduct fon set

o hatdown.

nen other sepments of

Two Reactor
Three Reactor Coolant Pumps
Coolant Pumps Operacing in A
Opera. ing Single Loop
(Operating Power (Operating Power
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3.11 MAXIMUM POWER RESTRICTION

Applicability

Applies to the nuclear steam supply system of Units 2 and 3 reactors.

Objective

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

Specification

V.51 1 The first reactor core in Unit 2 may not be operated bey~nd
11,040 effective full power hours until supporting analysi:
and data pertinent to fuel clad collapse under fuel deasifi-
cation conditions ha.e peen approved by the Directorate of
Licensing. -

3:.12:2 The first reactor core in Unit 3 may not be operated beyond
10,94 effective full power hours until supporting analysis
and ata pertinent to fuel clad collapse v~der fuel densifi-
catim conditions have been approved by the Directorate of
Licensing.

Bases

Ths licensing staff has reviewed the effects of fuel densificaticn for the
ficst core in Oconee Units 2 and 3 and concluded that clad collapse will nor
take place within the first fuel cycle (11,040 effective full power hours
for Unit 3 and 10,944 effective full power hours for Unit 3). However,

the clad collapse model used is questionable for extrapolation of clad
collapse time out beyond the first fuel cycle because of limited experi-
mental verification.

3.11-1 NOV 21 1974
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3.5.2 Control Rod Group and Power Distribution Limits
icab

This specification applies to power distribution and operation of control
rods during power operatiom.

Objective

To assure an acceptable core pcwer distributiaq‘durins power operation, to
set a limit on potential reactivity insertion from a hypothetical centrol
rod ejection, and to assure core subcriticality after a reac:i ¥ trip.

Specification

3.5.2.1 The available shutdown margin shall be not less than 12 ék/k with
the highest worth control rod fully withdrawn.

»”

3.5.2.2 Operation with inoperable ~ods:

a. 1f a control rod is misaligned with its group average by more
than an indicated nine (9) inches, the rod shall be declared
inoperable. The rod with the greatest misalignment shall
be evaluated iizst. The position of a rod declared inoperable
due to misaligmment shall not be included in computing
the average position of the group for determining the
operability of rods with lesser misalignments.

b. If a control rod cannot be exercised, or if it cannot be located
with absolute or relative position indicatioms or in or out
1imit 1ights, the rod shall be declared to be inoperable.

c. 1If a control rod cannot meet the rzquirements of Specificaticn
4.7.1, the rod shall be declared inoperable.

d. 1f a control rod is found to be improperly programmed per
Specification 4.7.2, the rod shall be declared inoperable until
properly programmed.

e. Operation with more than one inoperable rod in the safety or
regulating rod groups shall not be permitted.

€. 1f a control rod in the regulating or safety rod groups is
declared inoperable in the withdrawn position, an evaluation
shall be initiated immediately to verify the existance of 1%
Ak/k hot shutdown margin. Boration may be initiated eicher to
the worth of the inoperable rod or unmtil the regulating and
transient rod groups are fully withdrawn, whichever occurs first.
Simultaneously, a program of exercising the remaining regulating
and safety rods shall be initiated to verify operability.



g. If within one (1) hour of determination of an inoperable rod,
it is not determined that a 1%Zak/k hot shutdown margin exists
combining the worth of the inoperable rod with each of the other (
rods, tte reactor shall be brought tc the hot standby condition
until this margin is established.

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

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

j. 1If a control rod in the regulating or axial power shaping groups
is declared inoperable, operation above 60 percent of rated
power may continue provided the rods in the group are 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 Specification 3.5.2.5.¢.

3.5.2.3 The worth of a single inserted control rod shall not exceed 0.5%
. 8k/k at rated power or 1.0% Ak/k at hot zero power except for
physics testing when the rr.quirements of Specification 3.1.9 shall apply.

3.5.2.4 Quadrant Power Tilt

a. Whenever the cuadrant power tilt exceeds &4 percent, except for
physics tests, the quadrant tilt shall be reduced to less than
4 percent within two hours or the following actions shall be
taken: .

(1) 1f four reactor coolant pumps are in operation, the allowable
thermal power shall be reduced by 2 perceat of full power for
cach 1 percent tilt in excess of 4 percent below the power
level cutoff (see Figures 3.5.2-1Al1, 3.5.8<1B1, 16/11/3
3.5.2-182, 3.5.2-1B3, 3.5.2-1Cl, 3.5.2-1C2, and 3.5.2-1€3).

(2) 1f less than four reactor conlant pumps are in operation,
the allowable thermal power shall be reduced by 2 percent of
full power for each 1 percent tilt below the power allowable
for the reactor coolant pump combination as defined by
Specification 2.3.

(3) Except as provided im 3.5.2.4.b, .the reactor shall be brought
to the ho% shutdown condition within four hours if the quadrant
tilt is not reduced to less than & percent after 24 hours.

b. If the quadrant til® exceeds 4 percent and there is simultaneous
indication of a misaligned control rod per Specification 3.9:2.3;
reactor operation may continue provided power is reduced to 60
percent of the thermal power allowable for the reactor coolant

3.5-7 \‘
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pump combination.

¢. Except for physics tests, if quadrant tilt exceeds 9 percent, a
controlled shutdown shall be initiated immediztcly and the reactor
sha. 1 be brought to the hot shutdown condition within four hours.

d. Whenever the reactor is brought to hot shutdown pursuant to
3.5.2.4.a(3) or 3.5.2.4.c above, subsequent reactor operation is
permitted for the purpose of measurement, testing, and corrective
action provided the thermal power and the power range high flux
setpoint allowable for the reactor coolant pump combination are
restricted by a reduction of 2 percent of full power for each 1l per-
cent tilt for the maximum tilt observed prior to shutdown.

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

3:5:2:3 Control Rod Positions

b.

Technical Specification 3.1.3.5 (safety rod withdrawal) does not prohibit
the exercising of individual safety rods as required by Table 4.1-2 or
applv to inoperable safety rod limits in Technical Specification 3.5.2.2.

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

Except for physics tests or exercising control rods, the comtrol rod with-

drawal limits are specified on Figures 3.5.2-1Al1 (Unit 1), 16/11/:
3.5.2-1B1, 3.5.2-1B2 and 3.5.2-1B3 (Unit 2), and 3.5.2-1Cl, 3.5.2-1C2,

and 3.5.2-1C3 (Unit 3) for four pump operation and on Figures 3.5.2-2A

(Unit 1), 3.5.2-28B (Unit 2), and 3.5.2-2C (Unit 3) for three or two pump
operation. If the control rod position limits are exceeded, corrective

measures shall be taken immediately to achieve an acceptable control rod
position. Acceptable control rod positions shall then be attained within

two hours.

Except for physics tests, power shall not be increased above the power level
cutoff as shown on Figure 3.5.2-1A1 (Unit 1), 3.5.2-1B1, ’ - 16/11/
3.5.2-1B2, and 3.5.2-1B3 (Unit 2), and 3.5.2-1Cl, 3.5.2-1C2, and 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 steady-state rated power.

3.5-8
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.

3.5.2.6 Reactor power imbalance shzll be monitored on a frequency not to
exceed two hours during power operation above 40 p~ ="t rated power. 2
Except for physics tests, imbalance shall bte maint. within the {
envelope defined by Figures 3.5.2-3A, 3.5.2-3B, and . ".2-3C. If 16/11/3
the imbalance is not withia the envelcpe defined by Figure 3.5.2-3A,
3.5.2-38, and 3.5.2-3C, corrective measures shall be taken to
achieve an acceptable imbalance. If an acceptable imbalance is not
achieved within two hours, reactor power shall be reduced until
imbalance limits are met.

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

16/11/3
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The power-imbalance envelope defined in Figures 3.5.2-3A, 3.5.2-3B, and 3.5.2-3C is
based on LOCA analyses which have defined the maximum linear heat rate (see Figure
3.5.2-4) such that the maximum clad temperature will not exceed the Final
Acceptance Criteria. Corrective measures will be taken immediately should

the indicated quadrant tilt, rod position, or imbalance be nutside their

specified boundary. Operation in a situation that would cause the Final
acceptance criteria to be approached should a LOCA occur is highly improbable
becausc all of the power distribution parameters (quadrant tile, rod position,

and imbalance) must be at their limits while sisultaneously all other engineering
and uncertainty factors are also at their limits.** Conservatism is introduced

by application of:

a. Nuclear uncertainty factors

b. Thermal calibration

¢. Fuel densification effects

d. Hot rod manufacturing tolerar:ze factors

The 252 + 5% overlap between successive contiol rod groups is allowed since the
worth of a rod is lower at the upper and lower part of the stroke. Control rods
are arranged in groups or banks defined as follows:

Group Function

Safety

Safety

Safety

Safety

Fegulating

Regulating

Xenon transient cverride

APSR (axial power shaping bank)

WOV W

The minimum available rod worth provides for achieving hot shutdown by reactor
trip at any time assuming the highest worth control rod remains in the full
out position. (1)

Inserted rod groups during power operation will not contain single rod worths
greater than0.5% Ak/k. This value has been shown to be safe by the safety
analysis of the hypothetical rod ejection accident.(2) A single inserted control
rod worth of 1.0% ak/k at beginning of life, hot, zero power would result in the
same transient peak thermal power and, therefore, the same environmental
consequences as a 0.5% Ak/k ejected rod worth at rated power.

Contro! rod groups are withdrawn in sequence beginning with Group 1. Groups
5, 6, and 7 are overlapped 25 percent. The normal position at power is for
Croups 6 and 7 to be partially inserced.

#*Actual operating limits depend on whether or not incore or excore detectors
are used and their respective instrument and calibration errors. The method
used to define the operating limits is defined in plant operating procedures.

3.5-10
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The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established within the thermal analysis design base using the definition of
quadrant power tilt given in Technical Specifications, Section 1.6. These

limits in conjunction with the control rod position limits in Specification
3.5.2.5¢ ensure that dosign peak heat rate eriteria are not exceeded during
normal operation when including the effects of potential fuel demsificatioa.

The quadrant tilt and axial imbalance monitoring in Specifications 3.5.2.4
'+ 1 5.2.6, respectively, normally will be performed in the process computer.
w two-hour frequency for monitoring these quantities will provide adequate
witveillance when the computer is out of service. '

i lowance is provided for withdrawal limits and reactor power imbalance limits
/.. he exceeded for a period of two hours without specification violatioa.
A.veptance rod positions and imbalance must be achieved within the two-hour
 im o1 lod or appropriate action such as a reduction of power taken.

{ 16/11/3

Opv it ing restrictions are included in Technical Specificatiom 3.5.2.5d wo
pruevent excessive power peaking by transient xencn. The xenon reactivity

must be beyond the "undershoot” region and asymptotically approaching its

equilibrium value at rated power.

-
.

REFERENCES

1Section 3.2:.2.1.2

ZS¢c:ion 1%.3:2.2
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20543

DUKE POWER COMPANY

DOCKET NO. 50-270

OCONEE NUCLEAR STATION, UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 6
License No, DPR=47

1. The Atomic Energy Commission (the Commission) having found that:

A. The application for amendment by Duke Power Company (the licensee)
dated September 20, 1974, as supplemented October 8 and 31, 1974,
complies with the standards and requirements of the Atomic Energy
Act of 1954, as amended, and the Commission's rules and regulations
get 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 regulatioms of the
Commi - sion;

C. There .s 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. Prior public notice of this amendment is not required since the
amendment does not involve a significant hazards consideratiom.

2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment and Paragraph 3.B. of Facility License No. DPR-47 is
hereby amended to read as follows:



"B, Technical Specifications

The Techaical Specifications contained in Appendices A
and B, as revised, are hereby incorporated in the license.
The licensee shall operate the facility in accordance
with the Technical Specifications, as revised by issued
changes thereto through Change No. 1.

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

FOR THE ATOMIC ENERGY COMMISSION

Kol R Crole

Karl R. Goller, Assistant Director
for Operating Reactors
Directorate of Licensing

Attachment:
Change No. 1l to Technical
Specifications

Date of Issuance: November 26, 1974



ATTACHMENT TO LICENSE AMENDMENTS

AMENDMENT NO. 6 TO FACILITY LICENSE NO. DPR-38,
CHANGE NO. 16 TO TECHNICAL SPECIFICATIONS;

AMENDMENT NO. 6 TO FACILITY LICENSE NO. DPR-47,
CHANGE NO. 11 TO TECHNICAL SPECIFICATIONS;

AMENDMENT 1. 3 TO FACILITY LICENSE NO. DPR-55,
CHANGE NO. 3 TO TECHNICAL SPECIFICATIONS;

DUKE POWER COMPANY

OCONEE NUCLEAR STATION, UNITS 1, 2, AND 3

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

Ravise Appendix A as follows:

Remove Pages Insert New Pages

2.1-1 & 2.1-2 2.1-1 & 2.1-2

2.1-3 2.1-3, 2.1-3a, 2.1-3b &
2.1-4

2.1-4 2.1-4a

2.1-7 2.1-7

2.1-10 2.1-10

2.3~1 & 2.32 2.3-1 & 2.3-2

2.33 & 2.3-4 2.3-3 & 2.3~4

2.35 2.3-5

2.38 2.3-8 & 2.3-8a

2.311 : 2.3-11

3.5-12 3.5-12

3.5-13 3.5~13 Blank page

3.5-18 3.5-18

3.5-21 3.5-21



Remove Pages Insert New Pages
3.5-24 4 3.5-24

3.11-1 ’ 3.11-1

3.5-6 & 3.5-7 3.5-6 & 3.5-7
3.5-8 & 3.5-9 3.5-8 & 3.5-9

3.5-10 & 3.5~12 3.5-10 & 3.5-11



can be related to DNB through the use of the BAW-2 correlation (1). The BAW-2
correlation has been developed to predict DNB and the location of DNB for
axially uniform and non-uniform heat flux distributions. The local DNBE

ratio (DNBR), defined as the ratio of the heat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of the margin )
to DNB. The minimum value of the DNBR, during steady-state operatiom, normal
operational transients, and anticipated transients is limited to 1.32. A

DNBR of 1.32 corresponds to a 95 percent probability at a 99 percent confidence
level that DNB will not occur; this is considered a comserva:ive margin to

DNB for all operating conditions. The difference between the actual core
outlet pressure and the indicated reactor coolant system pressure has been
considered in determining the core protection safety limits. The difference

in these two jressures is nominally 45 psi; however, only a 30 psi drop was
assumed in reducing the pressure trip setponts to correspond to the elevated
location where the pressure is actually measured.

The curve presented in Figure 2.1-1A represents the conditions at which a
minimum DNBR of 1.32 is predicted for the maximum possible thermal power

(112 percent) when four reactor coolant pumgs are operating (minimum reactor
coolant flow is 107.6 percent of 131.3 x 10° lbs/hr.).” This curve is based on
the combination of nuclear power peaking factors, with potential fuel densifi- !
cation effects, which result in a more conservative DNBR than any other shape
that exists during normal operation.

The curves of Figure 2.1-2A are based on the more restrictive of two thermal
limits and include the effects of potential fuel demsificatiom:

L/tn/on

1. The 1.32 DNER limit produced by the‘conhinacion of the radial peak, axial
peak and position of the axial peak that yields no less than 2 1.32 DNER.

2. The combination of radial and axial peak that causes central fuel melting
at the hot spot. The limit is 20.15 kw/ft for Umit 1.

Power peaking is not a directly observabie quantity and thercfore limits have
been established on the bases of the reactor .ower imbalance produced by the
power peaking.

The specified flow rates for Curves 1, 2, 3 and 4 of Figure 2.1-2A correspond
to the expected minimum flow rates with four pumps, three pumps, one pump in
each locp and two pumps in one loop, respectively.

e .urve of Figure 2.1-1A is the most restrictive of all possible reactor
coclint pump-maximum thermal power combinations shown in Figure 2.1-3A
(hecause the four-pump pressure - temperature restriction is known to be more
i .miting than the 3 and 2 pump combinations, only the four pump limit has

» shown on Figure 2.1-3A).

e sl Laullal puser for Lhrce=punp ovetal tai io o7 peicenl Cud . - |
et lovel tric produced by the flux-{low ratio 75 percent flow x 1.U3 = ]
R voene poer, plus the maximam calivrition und lastrument error. The |

mum thermsl puwer {or otaer cuoian: pump conlitions are prodused ia a !
i la o aanner.

o
.
tJ

s
'
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For Figure 2.1-3A, a pressure-temperature point above and to the left of the ;
curve would result in a DNBR greater than 1.32. The 1.32 DNBR curve for four- |
pump operation is more restrictive than any other reactor coolant pump situation
because any pressure/temperature point above and to the left of the four pump
curve will be above and to the left of the other curves.

References

(1) Correlation of Critical Heat Flux in a Bundle Cooled by Pressurized Water, ;
BAW-10000, March, 1970. |

(2) Oconee 1, Cycle 2 - Reload Report - BAW-1409, Sepetmeber, 1974.

2.1-3
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Pases - Units 2 apd 3

To miintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operating conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is
large enough so that the clad surface temperature is only slightly greater
than the coolant temperature. The upper boundary of the nucleace boiling
regime is termed "departure from nucleate boiling" (DNB). At this point,
there is a sharp reduction of the heat transfer coeffizient, which would
result in high cladding temperatures and the possibility of cladding failure.
Although DNB is not an observable parameter during reactor operation, the
observable parameters of neutron power, reactor coolant flow, temperature,
and pressure can be related to DNB through the use of the W-3 correlation.(l)
The W=3 correlation has been developed to predict DNB and the location of DNB
for axially uniform and non-uniform heat flux distributioms. The local DNB
ratio (DNBR), defined as the ratio of the he flux that would cause DNB at a
particular core location to the actual heat { 1, is indicative of the margin
to DNB. The minimum value of the DNBR, during steady-state operation, normal
operational transients, and anticipated transients is limited to 1.7. A DNBR
of 1.3 corresponds to a 94.3 percent probability at a 99 percent cou’ idence
level that DNB 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 cuvolant system pressure has becu
considered in determining the core protection safeiy 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
location where the pressure is actually measured.

15/)
The curve presented in Figure 2.1-1B represents the conditions at which a 1
2.1-1C
minimum DNIR of 1.3 is predicted for the maximum possible thermal p.~er (112%)
when four reactor coolant pumps are operating (minimum reactor coolant flow is
131.3 x 106 1bs/hr). This curve is based on the following nuclear power
peaking factors(2) with potential fuel densification effects:
Fy = 2.67; F' = LJ8;Fy = 1.50
AH
The design peaking combination results in a more conservative DNBR than any
other .nape that exists during normal operation.
The curve: of Figure 2.1-2B are based on the more restrictive of two thermal Pé/'l/
2.1-2C 3

limite and include the ef®ects of potential fuel densification:

LoolL3 DUER limit produced by a nuc lear power peaking factor of ?§ = 2.67

Che voaUthietdon of the radial peak, axial peak and position »f the

asial peak that yields no less than 1.3 DNBR.

‘he combination of radial and axial peak that causes central fuel melting

2t the hot spot. The limit is 19.8 kw/fc = Unit 2 }'u/u.

19.8 kw/ft - Unic 3 3

2.1=3a
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Power peaking is not a directly observable quantity and therefore limits have
been 'stablished on the bases of the reactor power imbalance produced by the
power peaking.

2.1-2C
to the expected minimum flow rates with four pumps. three pumps, one pump in
each loop ard two pumps in one loop, respectively.

The specified flow rates for Curves 1, 2, 3, and « of Figure 2.1-2B correspond ‘1;/'3

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

i6/11/
|

6/11/

The curves of Figure 2.1-3B represent the conditions at which a minimum DNBR f"l“
z. 1'3c

of 1.3 is predicted at the maximum possible thermal power for the number of

reactor coolant pumps in operation or the local quality at the point of

minimum DNBR is equal to 15%,(3) whichever condition is more restrictive.

Using a local quality limit of 15 percent at the point of minimum DNBR as a

basis for Curves 2 and 4 of Figure 2.1-3B is a conservative criterion even
201-30

though the quality of the exit is higher than the quality at the point of

minimum DNBR.

|16/11

The DNBR as calculated by the W-3 correlation continually increases from point
of minimuw DNBR, so that the exit DNBR is 1.7 or higher, depending on the
pressure. Extrapolation of the W-3 correlation beyond its published quality
range of +15 percant is justified on the basis of experimental data.(4)

The maximum thermal pows. for three pump operation is 86X - Unit 2 15/11
862 - Unit 3 3
due to a power level trip produced by the flux-flow ratio 75% flow x 1.07 = 80% '
1.07 = 80%
power
plus the maximum calibraticn and instrument error. The maximum thermal power
for other coolant pump conditions are produced in a similar manner.
‘11
For each curve of Figure 2.1-3B, a pressure-temperature point above and to the 16;°°
2.1-3C .
lefr of the curve would result in a DNBR greater than 1.3 or a local qualicy
at .ne 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 situation because any pressurs/
tomperature point above and to the left of the four-pump curve will bde above

the ettt of the ii-r curves.
R FTRENCES
1) FSAR, Section 3.2.3.1.1
(2) FSAR, Section 3.2.3.1l.1l.c
(3) FSAR, Section 3.2.3.1l.1.x

2.1=-3b
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(4) The following papers which were presented at the Winter Annual Meeting,
ASME, November 18, 1969, during the "Two-phase Flow and Heat Transfer in
Rod Bundle+ Symposium:"

(a) Wilson, et al.
"Critical Heat Flux in Non-Uni. ‘'vm Heater Rod Bundles"

(b) Gellerstedt, et al.

"Correlation of a Critical Heat Flux in a Bundle Cooled by Pressurized
Water"
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUMENIALING

Applicabilicy

Applies to instruments wmonitoring reactor power, reactor powe. losi ca -,
redctor coolant system pressure, reactor coolaant outlet tempor [ ure, I o,
auaber of pumps in operation, and high reactor building pressure«.

Objective

To provide automatic protective action to prevent amy combinativa utl r.iuss
variables from exceeding a safety limit.

Specification

[he reacior protective system trip setting limits and the permi.sible | Lones
for the imsctrument channels shall be as stated in Table 2.3~1\ - Unit Ll and
S ERR T
Figure 2.3-2Al ) « =il = Unit
2.3-242 } Unit l
2.3-2B - Unit 2
2.3-2C = Unit 3

The pump monitors shall produce a reactor trip for the following conditions:

a. Loss of two pumps and reactor power level is greater than 55X (0.0Z for
Unit 1) of rated power.

b. Loss of two pumps in one reactor coolant lcop and reactor power level is
greater than 0.0X of rated power. (Power/RC pump trip setpoint is reset
to 552 of rated power for single loop operation. Power/RC pump ctiip
setpoint is reset ro 55X for all modes of 2 pump operation for Unic 1l.)

¢. Loss of one or two pumps during two-pump operation.

Bases

1he reactor protective system consists of four instrument channels t» soaltor
each of several selected plant conditions which will cause a t-acros “ -1y i€
any ome of these conditions deviates from a pre-selected opera.. iy ru <0
the legeee that a safety limit may be reached.

thee teip setting luwits §.r protective system instrumentdatic .

sable 2.3 1A - Unic 1. (he safety analysis has been based ... - v g
3 1 N T Y
-.3'1- = PRIC &
s =i = talr 3
wted frsteserTatan reip set points plus calibratien -
Lwbul CEIp b Yigh puwer level (neutron flux) is provil
Jae 12 Lo the izl ciaddicg from reactivity excursions troo ©
Twasiiid wad "V pElafule Measurements.
2.3-1

\16/11/3

h6/11/3

}6111/:
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During normal plant operation with all reactor coolant pumps operating, reactor
trip is initiated when the reactor power level reaches 105.5% of rated power.
Adding to this the possible variation in trip setpoints due to calibration

and instrument errors, the maximum actual power at which a trip would be actu-
ated could be 1127, which is more conservative than the value used in the
safety analysis. (4)

Overpower Trip Based on Flow and Imbalance

The power level trip set point produced by the reactor coolanr system flow is
based on a power-to-flow ratio which has been established to accommodate the
most severe thermal transient considered in the design, the loss-of-c.olant
flow accident 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 power-to-flow ratio provides
both high power level and low flow protection in the event the reactor power
level increases or the reactor coolant flow rate decreases. The power level
trip set point produced bythe power-to-flow ratio provides overpower DNB pro-
tection for all modes of pump operation. For every flow rate there is a maxi-
mum permissible power level, and for every power level there is a minimum
permissible low flow rate. Typical power level and low flow rate combinatioms
for the pump situations of Table 2.3~1A are as follows:

1. Trip would occur when four reactor coolant pumps are operating if power
is 108% and reactor flow rate is 100%, or flow rate is 93X and power
level is 100%.

2. Trip would occur when three reactor coolant pumps are operating if power
is 81.0% and reactor flow rate is 74.7% or flow rate is 69% and power
level is 75%.

3. Trip would occur when two reactor coolant pumps aré operating in a single
loop if power is 59% and the operating loop flow rate is 54.5% or flow
rate is 43% and power level is 46XZ.

4. Trip would occur when one reactor coolant pump is operating in each loop
(total of two pumps operating) if the powsr is 53% and reactor flow rate
is 49.0% or flow rate is 45X and the power level is 49%.

For safety calculations the maximum callbration and instrumentation errors for
the power level trip were used.

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

thermal limits from being exceeded. These thermal limits are either power
o s bl fE Yfele » ONER Timits., “he roacter power imbalance (powesr ic
tie top wadi of core minus powse in the Sction half of core) reduces the power
lovel trip produced by :ie power-to-flcw ratio such that the boundaries of
Pigure .3 ¢z sraduced., The ruover-to~[low ratio reduces the power |16/11/3
: ¥ Fu 24 Ll - .
2,828 =Unit <
3.3=2¢ -Uinic 3
2.3=2
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level trip and associated reactor power/reactor power-imbalance boundaries by
1.08% - Unit 1 for a 1% flow reduction.

1.07% = Unit 2

1.07%2 - Unit 3

Pump Monitors

The pump monitors prevent the minizum core DNBR from decreasing below 1.3 by
tripping the reactor due to the loss of reactor coolant pump(s). The circuitry
monitoring pump operational status provides redundaut trip protection for DNB
by tripping the reactor on a signal diverse from that of the power-to-flow
ratio. The pump wonitors also restrict the power level for the number of

pumps in operation.

Reactor Coclant System Pressure

During a startup accident from low power or a slow rod withdrawal from high

power, the system high pressure set point is reached before the nuclear

overpower trip set point. The trip setting limit shown in Figure 2.3-1A - Unit 1

2,3-18 - Unit 2

' 2.3-1C = Unit 3

for high reactor coolant system pressur: (2355 psig) has been established to

maintain the system pressure below the safety limit (2750 psig) for any design

transient. (1)

The low pressure (1985) psig and variable low pressure (13.77 Toue™ 6181 trip p6/11/3

(180C) psig (16.25 T_ _=7756)
(1800) psig (16.25 Toue-7756)
setpoints shown in Figure 2.3~1A have been established to maintain the DNB
2.3-1B
©.3~1C

ratio greater than or equal to 1.3 for those design accidents ‘hat result in a
pressure reductior.(2,3)

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

variable low reactor coolant system pressuie trip value of (13.77 Toyue -6221) !5’11/3
(16.25 T -7796)

out
(16.25 Tou: -7796)

Coolant Outlet Temperature

The righ resctcr coolamt outlet temperature trip setting limic (619 F) shown

i Figure 2.3-1) has been established to pre ent excessive core ceolaat
% T.%8
2.3=iC
temperatures in the operating range. Due to calibration and instrumentation
: . . s . °
rrore, tha -afoty analysis used a trip set point of 620°F.
re suilding pressure --ip setting limic (4 psig) proviies
N4t a T2act .. g Wils seeur Lo the ualikely event of o
- it accident, even in tie absence of & low reacter coclant system
r ive
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Shiygdawr 3voius
{n nrder to provide for coantrol rod drive tests, zero power physics testing,
aad startup procedures, thersis provicion for bypassinrg certain segments of
the reictor protection system. The reactor protection system segments which
-in be hypassed are shown in Table 2.3-1A. Two conditions are imposed when
20 3-13
2.3~-1C

“r
o
[#]

Lypass 1ls used:

1. 3/ adainistrative control the nuclear overpower trip set point muat be
raduced to a value < 1,0% of rated power during reactor shutdown.

2. 4 high reactor coolant system pressure trip setpoiat of 1720 psig is
autonmatically imposed.

‘he purpose of the 1720 psig high pressure trip set point is to prevent mormal
speraticn with part of the reactor protection system bypassed. This high
sressurs trip set point ia lower than the normal low pressure trip set point

so that the reactor must be tripped before the bypass is initiated. The

over power trip set point of < 5.0X prevents any significant reactor power
from being produced when performing the physics tests. Sufficient natural
circulacion (5) would be available to remove 5.0% of rated power if nome of
the reactor coolan* pumps were operating.

Two Pump Operation
A. Two Loop Operation

Operation with one pump in each loop will be allowed only following reactor
shutdown. After shutdown has occurred, the following actions will permit \
operation with one pump in each loop: 16/11/3
1. Reset the pump contact momitor power level trip setpoint to 55.0%.
2. (Unit 1) Reset the protective system maximum allowable setpoint as

shown in Figure 2.3-2A2.

B. Single Loop Operation

Single loop operation is permitted only after the reactor has been tripped.
After the pump contact monitor trip has occuvred, the following actions
wil! permit sfngle loop operation:

T.ser the pump contact monitor power level trip setpoint to 55.0%.

T<ip g¢ar of the two protective chanrels receiving outlet temperature

¢=. . len frua sensors in the Idle Loup.

) ‘. at. 1) Resc: the protective system maximum allowable setpoints as

Lame du Tigure 2.3-2A2. Tripping one of the two protective channels 15/11/3

vorlor tomperature information from the idle loop assures
;eem Eznp logic of oune cut of two.

POy 25 1875
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Table 2.3-1A

Unic 1

Reactor Protective Systom Trip Setting Limits

Four Reactor

Three Reactor

Two Reactor
Coolant Pumps

toolant Pumps Coolant Pumps Operating in A
Uperating Operating Single Loop
(Operating Powver (Operating Power (Operating Power
-100% Rated) ~75% Rated) -46% Rated)
105.5 105.5 105.5

o Kased 1.08 times flow
At e banee minus reduction
due to imbalance
5 M US| NA
LAy , dated)
r tosri vt 2355
15y M
t e 1985
aike 1y, Min.
. (1)
§ ' (1317 th -6181)
' I sure
lant ¥ ap 619
al' iag “
legns Favrenbett ("¥).
viant tyutem Flow, 2.
vels  ontaulled reduction set
o shutdown,
when other segments of
by parcaed,

1.08 times flow
minus reductioun
due to imbalance
NA

2355

1985

3 )
(13.17 Tout 6181)

619

1.08 times flow
minus reduction
due to imbalance
552 (5)(6)

2355

1985

. (1)
(13.77 *rwt 6181)

619 (6).

(5) Reactor power level trip set point produced

One Reactor
Coolant Pump

Uperating in
Each Loop

(Operating lowver
-492 Rated) =
105.5

1.08 times flow

winus reduct lon

due to imbalance

55% (%)
2355
1985

(1)
(13.77 Tout'. vl8l)

619 .

by pump contact monitor resetl to 55.0%.

(6) Spectification 3.1.8 applies.

Shutcown

Bypa.:

bypassed

Bypassed

1720(%)

Bypassed

Bypas.ed

61%

Trilp one of t'=

two protection channels recelving outlet te ,er-
ature information from sensors In the {dle loop.
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3.11 MAXIMUM POWER RESTRICTION

Applicability

Applies to the nucleayv steam supply system of Units 2 and J reactcrs.
Objective

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

of time.

Specification

l16/1/3
3.11.1 s first reactor core in Unit 2 may not be operated beycni

11,040 effective full power hours until supporting analys!

and data pertinent to fuel clad collapse under fuel deasii -

cation conditions have been approved by the Directorate of
Licensing.

3.11.2 The first reactor core in Unit 3 may not be operated beyond
10,944 effective full power hours until supporting analysis
and data pertinent to fuel clad collapse under fuel densili-
cation conditions have been approved by the Directorate of
Licensing.

Bases

The licensing staff has reviewed the effects of fuel densification for the

first core in Oconee Units 2 and 3 and concluded that clad collapse will not |16/11/3
take place within the ‘irst fuel cycle (11,040 effective full power hours

for Unit 3 and 10,944 :£fective full power hours for Unit 3). However,

the clad collapse model used is questionable for extrapolation of clad

collapse time out beyond the first fuel cycle because of limited experi-

mental verification.

3.11=1 NCV £ ¢ 1974



3.5.2

u nd Powe istribution L ts

Applicability

This specification applies to power distribution and operation of control
rods during power operation.

Objective

To assure an acceptable core power dis:ribu:ion'durins power operation, to
set a limit on potential reactivity insertion from a hypothetical control
rod ejection, and to assure core subcriticality after a reactor trip.

e ca

3.5.2.1 The available shutdown margin shall be not less than 12Z 4k/k with
the highest worth control rod fully withdrawn.

3.5.2.2 Operation with inoperable rods:

-~

If a control rod is misaligned with its group average by more
than an indicated nine (9) inches, the rod shall be declared
inoperable. The rod with the greatest misalignment shall

be evaluated first., The position of a rod declared inoperable
due to misalignment shall not be included in computing

the average position of the group for determining the
operability of rods with lesser misalignments.

If a control rod cannot be exercised, or if it cannot be located
with absolute or relative position indications or in or out
limit lights, the rod shall be declared to be inoperable.

1f a control rod cannot meet the requirements of Specification
4.7.1, the rod shall be declared inoperable.

If a control rod is found to be improperly programmed per
Specificition 4.7.2, the rod shall be declared inoperable until
properly programmed.

Operation with more than one incperable rod in the safety or
regulating rod groups shall not be permitted.

If a control rod in the regulating or safety rod groups is
declared inoperable in the withdrawn position, an evaluation
shall be initiated immediately to verify the existance of 1%
Ak/k hot shutdown margin. Boration may be initiated either to
the worth of the inoperable rod or until the regulating and
transient rod groups are fully withdrawn, whichever occurs first.
Simultaneously, a program of exercising the remaining regulating
and safety rods shall be initiated to verify operability.

3.5-6



g. If within cne (1) hour of determination of an inoperable rod,
it is not determined that a 1Z4k/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.

—

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

i. If a control rod in the regulating or safety rod groups is
declared inoperable, power shall be reduced to 60 percent of
the thermal power allowable for the reactor coolant pump com=-
bination.

j. 1If a control rod in the regulating or axial power shaping groups
is declared inoperable, operation above 60 percent of rated
power may continue provided the rods in the group are 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 Specifiration 3.5.2.5.c.

3.5.2.3 The worth of a single inserted control rod shall not exceed 0.5%
. 8k/k at rated power or 1.0% Ak/k at hot zero power except for
physiis testing when the requirements of Specification 3.1.9 shall apply.

3.5.2.4 Quadrant Power Tilt

a. Wheneve:r the quadrant powcr‘ tilt exceeds 4 percent, except for
physics tests, the quadrant tilt shall be reduced to less than
4 percent within two hours or the following actions shall be
taken:

(1) 1If four reactor coolant pumps are in operation, t'ie allowable
thermal power shall be reduced by 2 perceat of r.'.1 power for
each 1 percent tilt in excess of 4 percent below the jower
level cutoff (see Figures 3.5.2-1Al1, 3.5.81B1, ,16/11/3
3.5.2-1B2, 3.5.2-1B3, 3.5.2-1C1, 3.5.2-1C2, and 3.5.2-1C3).

(2) 1f less than four reactor coolant pumps are in operation,
the allowable thermal power shall be reduced by 2 percent of
full power for each 1 percent tilt below the power allowable
for the reactor coolant pump combination as defined by
Specification 2.3.

(3) Except as proviced inm 3.5.2.4.b, .the reactor shall be brought
to the hot shutdown condition within four hours if the quadrant
tilt is not reduced to less than &4 percent after 24 hours.

b. If the quadrant tilt exceeds 4 percent and there is simultaneous
indication of a misaligned control rod per Specification 3.5.2.2,
reactor operation may continue provided power is reduced to 60
percent of the thermal power allowable for the reactor coolant

3.5-7
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pump combination.

c. Except for physics tests, if quadrant tilt exceeds 9 perczent, a
controlled shutdown shall be initiated immediately and the reactor
shall be brought to the hot shutdown condition within four hours.

d. Whenever the reactor is broughv to hot shutdown pursuant to
3.5.2.4.a(3) or 3.5.2.4.c above, subsequent reactor operaticn is
permitted for the purpose of measurement, testing, and corrective
action provided the thermal power and the power range high flux
gsetpoint allowable for the reactor coclant pump combination are
restricted by a reduction of 2 percent of full power for each 1 per-
cent tilt for the maximum tilt observed priocr to shutdown.

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

o83 Control Rod Positions

Technical Specification 3.1.3.5 (safety rod withdrasal) does not prohibit
the exercising of individual safety rods as required by Table 4.1-2 or
apply to inoperable safety rod limits in Technical Specification 3.5.2.2.

Operating rod group overlap shall be 25% + 5% between two seuential groups,
except for physics tests.

Except for physics tests or exercising control rods, the control rod with-
drawval limits are specified on Figures 3.5.2-1A1 (Unit 1), 16/11/°
3.5.2-1B1, 3.5.2-1B2 and 3.5.2-1B3 (Unit 2), and 3.5.2-1Cl, 3.5.2-1C2,

and 2.5.2-1C3 (Unit 3) for four pump operation and on Figures 3.5.2-2A

(Unit 1), 3.5.2-2B (Uuit 2), and 3.5.2-2C (Unit 3) for three or two pump
operation. If the control rod position limits are exceeded, corrective

measures shall be taken immediately to achieve an acceptable control rod
position. Acceptable control rod positions shall then be attained within

two hours.

Except for physics tests, power shall not be iaicreased above the power level
cutoff as shown on Figure 3.5.2-1A1 (Unit 1), 3.5.2-1BJ, . . 16/11/
3.5.2-1B2, and 3.5.2-1B3 (Unit 2), and 3.5.2-1Cl, 3.5.2-1C2, and 3.5.2-1C3

(Unit 3), unless the following requirements are met.

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

(2) The xenon reactivity shall be asymptotically approaching the value for
operation at steady-state rated power.

NUY = U 1974



3.5.2.6 Reactor power imbalance shall be monitored on a frequency mot to
exceed two  hours during power operation above 40 percent rated power. !
Except for physics tests, imbalance shall be maintained within the {
envelope defined by Figures 3.5.2-3A, 3.5.2-3B, and 3.5.2-3C. If 16/11/3
the imbalance is not within the envelope defined by Figure 3.5.2-3A,
3.5.2-38, and 3.5.2-3C, corrective measures shall be taken to
achieve an acceptable imbalance. If an acceptable imbalance is not
achieved within two hours, reactor power shall be reduced until
imbalance limits are met.

3.5.2.7 The control rod drive patch panels shall be lockéd st 2ll times with
limited access to be authorized by the superintendent.

16/11/3
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Bases

The power-imbalance envelope defined in Figures 3.5.2-3A, 3.5.2-33, and 3.5.2-3C is
based on LOCA analyses which have defined the maximum linear heat rate (see Figure
3.5.2~4) such that the maximum clad temperature will not exceed the Final
Acceptance Criteria. Corrective measures will be taken immediately should

the indicated quadrant tilt, rod position, or imbalance be outside their

specified boundary. COperation 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 distributicn parameters (quadranc tilt, rod position,

and imbalance) must be at their limits while simultaneously all other engineering
and uncertainty factors are also at their limits.** Conservatism is introduced

by application of:

Nuclear uncertainty factors

Thermal calibration

Fuel densification effects

. Hot rod manufacturing tolerance factors

anowe

The 25% + 52 overlap between successive control rod groups is allowed since the
worth of a rod is lower at the upper and lower part of the stroke. Control rods
are arranged in groups or banks defined as follows:

Group Function
1 Safety
2 Safety
3 Safety
4 Safety
5 Regulating
6 Regulating
7 Xenon transient override
8 APSR (axial power shaping bank)

The minimum available rod worth provides for achieving hot shutdown by reacter
crip at any time assuming the highest worth control rod remains in the full
out position. (1)

Inserted rod groups during power operation will not contain single rod worths
greater than0.5% Ak/k. This value has been shown to be safe by the safety
analysis of the hypothetical rod ejection accident.(2) A single inserted control
rod worth of 1.0% Ak/k at beginring of life, hot, zero power would result in the
same transient peak thermal power and, therefore, the same environmental
consequences as a 0.5% Ak/k ejected rod worth at rated power.

Control rod groups are withdrawn i~ sequence beginning with Group 1. Groups
S5, 6, and 7 are overlapped 25 percent. The normal position at power is for
Groups 6 and 7 to be partially inserted.

*#*Actual operating limits depend on whether or not incore or excore detectors
are used and their respective instrument and calibration errors. The method
used to define the operatiig limits is defined in plant operating procedures.



The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established within the thermal analysis design base using the definition of
quadrant power tilt given in Techanical Specificatioms, Section 1.6. These

limits in conjunction with the control rod position limits in Specificarion
3.5.2.5c ensure that design peak heat rate criteria are not exceeded during
normal operation when including the effects of potential fuel densification.

The quadrant tilt and axial imbalance monitoring in Specifications 3.5.2.4
* 1.5.2.6, respectively, normally will be perforued in the process computer.
w two-hour frequency for monitoring these quantities will pro- e adequate
~mtveillance when the computer is out of service. r

\lowanre is provided for withdrawal limits and reactor power imbalance limits
i he ex:eeded for a period of two hours without specification violation.
A« eptance rod positions and imbalance must be achieved within the two-hour
‘1w v iod or appropriate action such as a reduction of power taken.

I 16/11/3
Operaring restrictions are included in Technical Spccifiéa:iou 3.5.2.5d te
prevent excessive power peaking by tramsient xenon. The xenon reactivity
must be beyond the "undershoot" region and asymptotically approaching its
equilibrium value at rated power.
REFERENCES _ ¢

lgection 3.2.2.1.2

2gection 14.2.2.2

3.5~11
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 203543

DUKE POWER COMPANY

DOCKET NO. 50-287

OCONEE NUCLEAR STATION, UNIT 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 3
License No. DPR-55

1. The Atomic Energy Commission (the Commission) having found th-~t:

A. The application for amendment by Duke Power Company (the
licensee) dated September 20, 1974, as supplemented October 8
and 31, 1974, complies with the standards and requirements
of the Atomic Energy Act of 1954, as amended, and the
Commission's rules and regulations set forth in 10 CFR

Chapter I;

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

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

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. Prior public notice of this amendment is not required since the
amendment does not involve a significant hazards consideration.

2. Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment and Paragraph 3.3 of Facility License No. DFR-S5 {s
hareby amended to read as follows:



"B. Technical Specifications

The Technical Specifications contained in Appendices A
and B, as revised, are hereby incorporated in the license.
The licensee shall operate the facility in accordance
with the Technical Specifications, as revised by issued
changes thereto through Change No. 3."

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

FOR THE ATOMIC ENERGY COMMISSION

Jod R Gall

Rarl R. Goller, Assistant Director
for Operating Reactors
Directorate of Licensing

Attachment:

Charge No. 3 to Technical
Specifications

Date of Issuance: November 26, 1974



ATTACHMENT TO LICENSE AMENDMENTS

AMENDMENT NO, 6 TO FACILITY LICENSE NO. DPR-38,
CHANGE NO. 16 TO TECHMICAL SPECIFICATIONS;

AMENDMENT NO. 6 ~0 FACILITY LICENSE NC. DPR-47,
CHANGE NO. 11 TO TECHNICAL SPECIFICATIONS;

AMENDMENT NO. 3 TO FACILITY LICENSE NO. DPR-53,
CHANGE NO, 3 TO TECHNICAL SPECIFICATIONS;:

DUKE POWER COMPANY
OCONEE NUCLEAR STATION, UNITS 1, 2, AND 3
DOCKET NOS. 50-269, 50-270, AND 50-287

Revise Appendix A as follows:

Remove Pages Insert New Pages

2.1-1 & 2.1-2 2.1-1 & 2.1-2

2.1-3 2.1-3, 2.1-3a, 2.1-3b &
2.1-4

2.1-4 2.1-4a

2.1-7 2.1-7

2.1-10 2.1-10

2.31 & 2.3-2 2.3-1 & 2.3-2

2.3-3 & 2.3~4 2.3-3 & 2.3-4

2.2-5 2.3-5

2.3-8 2.3-8 & 2.3-8a

2.3-11 2.3-11

3.5-12 3.5-12

3.5-13 3.5-13 Blank page

3.5-18 3.5-18

3.5-21 3.5-21



Remove Pages Insert New Papes
3.5-24 ¢ 3.5-24

3.11-1 ‘ 3.11-1

3.5-6 & 3.5~7 3.5-6 & 3.5~7
3.5-8 & 3.5-9 3.5-8 & 3.5-9

3.5-10 & 3.5~-11 3.5-10 & 3.5-11

4y



- SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS, REACTOR CORE

Applicability

Applies to reactor thermal power, reactor power imbalance, reactor coolant
system pressure, coolant temperatur., and coolant flow during power operation
of the plant.

Objective
To maintain the integrity of the fuel cladding.

Specification

The combination of the reactor system pressure and coolant temperature shall
not exceed the safety limit as defined by the locus of points established in
Figure 2.1-1A-Unit 1. If the actual pressure/temperature point is below
2.1-1B-Urit 2 -
2.1-1C-Unit 3
and to the right of the line, the safety limit is exceeded.

The combination of reactor thermal power and reactor power imbalance (power
in the top half of the core minus the power in the bottom half of the core
expressed as a percentage of the rated power) shall not exceed the safety
limit as defined by the locus of points (solid line) for the specified flow
set forth in Figure 2.1-2A~Unit 1. 1If the actual reactor-thermal-power/power
2.1-2B~Unit 2
2.1-2C-Unit 3
imbalance point is above the line for the specified flow, the safety limit is
exceeded.

Ragses - Unit 1

The safety limits presented for Ocon?e Unit 1 have been generated using BAW-2
critical heat flux (CHF) correlation 1)and the actual measured flow rate at
Oconee Unit 1 (2). This development is discussed in the Oconee 1, Cycle 2-
Reload Report, ceference (2). The flow rate utilized is 107.6 percent of the
dasign flow (131.32 x 10® 1bs/hr) based on four-pump operation. (2)

To maintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operating conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is

large enough so that the clad surface temperature is only slightly greater

than the coolant temperature. The upper boundary of the nucleate boiling

regime is termed '"departure from aucleate boiling" (DNB). At this peint, :
there is a sharp reduction of che heat transfer coefficient, which would result |
in high cladding temperatures and the possibility of cladding failure. Although |
DNB is not an observable parameter during reactor operation, the observable
parameters of neutron power, reactor coolant flow, temperature, and pressure {

NOV 25 1574
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can be related to DNB through the use 0f the BAW-2 correlation (1), The BAW-2
correlation has been developed to predict DNB and the location of DNB for
axially uniform and non-uniform heat flux distributions. The local DNB

ratic (DNBR), defined as the ratio of the heat flux that would cause DNB at a
particular core location to tne actual heat flux, is indicative of the margin
to DNB. The minimum value of the DNBR, during steady-state operation, normal
operational traasients, and anticipated transients is limited to 1.32. A
DNBR of 1.32 corresponds to a 95 percent probability at a 99 percent confidence
level that DNB wi’ ot occur; this is considered a conservative margin to
DNB for all opera 2 conditions. The difference between the actual core
outlet pressure an. the indicated reactor coolant system pressure has been
considered in determining the core protection safety limits. The difference
in these two pressures is nominally 45 psi; however, only a 30 psi drop was
assumed in reducing the pressure trip setponts to correspond to the elevated
location where the pressure is actually measured.

e r———— —

The curve presented in Figure 2.1-1A represents the conditions at which a
minimum DNBR of 1.32 is predicted for the maximum possible thermal power

(112 percent) when four reactor coclant pumgs are cperating (minimum reactor
coolant flow is 107.6 percent of 131.3 x 10° 1bs/hr.). This curve is based on
the combination of nuclear power peaking factors, with potential fuel densifi-
cation effects, which result in a more conservative DNBR than any other shape
that exists during normal operation.

The curves of Figure 2.1-2A are based on the more restrictive of two thermal
limits and include the effects of potential fuel densification:

L/11/91

1. The 1.32 DNBR limit produced by the combination of the radial peak, axial
peak and position of the axial peak that yields no less than a 1.32 DNBR.

2. The combination of radial and axial peak that causes central fuel melting
at the hot spot. The limit is 20.15 kw/ft for Unit 1.

Power peaking is not a directly observable quanti'y and therefore limits have
been established on the bases of the reactor pct + imbalance produced by the
power peaking.

The specified flow rates for Curves 1, 2, 3 and 4 of Figure 2.1-2A correspond
to the expected minimum flow rates with four pumps, three pumps, onme pump in
each loop and two pumps in one loop, respectively.

The curve of Figure 2.1-1A is the most restrictive of all possible reactor
coolant pump-maximum thermal power combinations shown in Figure 2.1-3A
(because the frur-pump pressure - temperature restriction is known to : more
limiting than the 3 and 2 pump combinations, only the four pump limit has '
been show= on Figure 2.1-3A). {

8 ok faun vismi puwer for thrue=-pump vieratiog la 99 pelCenl wic 0 2
nuder level.t i ip ?EUJULLJ by the {lux-{low ratin 75 percent flow x 1,08 =
3 puricent power, plu3d the maximum calibration and instrument err~c. The
maximum theemal power for other coolant pump conuitions are produced in a

similar manner.

NOV 25 1974



For Figure 2.1-3A, a pressure-temperature pcint above and to the left of the
curve weuld result in a DNBR greater than 1.32. The 1.32 DNBR curve for four-
pump operation is more restrictive than any other reactor coolant pump situation
because any pressure/temperature point above and to the left of the four pump
curve will be above and to the left of the other curves.

References 16/11/°

(1) Correlation of Critical Heat Flux in a Bundle Cooled by Pressurized Water,
BAW-10000, March, 1979.

(2) Oconee 1, Cycle 2 - Reload Report - BAW-1409, Sepetmeber, 1974.
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Bases - Units 2 and 3

To maintain the integrity of the fuel cladding and to prevent fission product
release, it is necessary to prevent overheating of the cladding under normal
operating conditions. This is accomplished by operating within the nucleate
boiling regime of heat transfer, wherein the heat transfer coefficient is
large enough so that the clad surface temperature is only slightly greater
than the coclant temperature. The upper boundary of the nucleate boiling
regime is termed "departure from nucleate boiling"” (DNB). At this point,
there is a sharp reduction of the heat transfer ccefficient, which wouid
result in high cladding temperatures and the possibility of cladding failure.
Although DNB is not an observable parameter during reactor operatiom, the
observable parameters of neutron power, reactor coolant flow, temperature,
and pressure can be related to DNB through the use of the W-3 correlation.(l)
The W-3 correlation has been developed to predict DNB and the location of DNB
for axially uniform and non-uniform heat flux distributions. The local DNB
ratio (DNBR), defined as the ratio of the heat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of the margin
to DNB. The minimum value of the DNBR, during steady-state operati n, normal
operational transients, and anticipated trans’ents is limited to 1.3. A DNBR
of 1.3 corresponds to a 94.3 percent probability at a 99 percent confidence
level that DNB 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 pressure has been
considered in determining the core protection safety 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
location where the pressure is actually measured.

15/7
The curve presented in Figure 2.1~1B represents the conditions at which a 3
2.1-1C
minimum DNBR of 1.3 is predicted for the maximum possible thermal power (112%)
when four reactor coolant pumps are operating (minimum reactor coolant flow is
131.3 x 106 1bs/hr). This curve is based on the following nuclear power
peaking factors(2) with potential fuel densification effects:
BN o= 2.67; B = L8, = 1.50
q AH .
The design peaking combination results in a more conservative DNBR than any
other shape that exists during normal operation.
The curves of F.gure 2.1-2B are based on the more restrictive of two thermal Fé/‘l
2.1-2C 3
limits and include the effects of potential fuel demsification:
1.3 D¥PR limit produced by a nuclear powar peaking factor of FN = 2.67
i L Cowdisaticn ot the radial peak, axial peak and position of the
ixial peak that yields no less than 1.3 DNBR.
;. be combination of radial and axial peak that causes central fuel melting
at the hot spot. The limit is 19.8 kw/ft - Unic 2 zlg/'l
19.8 kw/ft - Unit 3 3

2.1-3a
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Power peaking is not a directly observable quantity and therefore limits have
been established o the bases of the reactor power imbalance produced by the
power peaking.

The specifiey flow -ates for Curves 1, 2, 3, and 4 of Figure 2.1-2B correspond 1;”1
2.1-2C

to the expected minimum flow rates with four pumps, three pumps, one pump in

each loop and two pumps in one loop, respectively.

The curve of Figure 2.1-1B is the most restrictive of all pcssible reactor 16;llﬁ
2.1-1C
coolant pump-maximum thermal power combinations shown in Figure 2.1-3B.
2.1-3C
The curves of Figure 2.1-3B represent the conditions at which a minimum DNBR 16;11’
2.1-3C

of 1.3 is predicted at the maximum possible thermal power for the number Lf
reactor coolant pumps in operation or the local quality at the point of
minimum DNBR is equal to 15Z,(3) whichever condition is more restrictive.

Using a local quality limit of 15 percent at the point cf minimum DNBR as a 16/11

basis for Curves 2 and 4 of Figure 2.1-3B is a conservative criterion even 3
2.1-3C

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 continually increases from point
of minimum DNBR, so that the exit DNBR is 1.7 or higher, depending on the
pressure. Extrapolation of the W-3 correlation beyond its published quality
range of +15 percent is justified on the basis of experimental data.(4)

The maximum thermal power for three pump operation is 86% - Unit 2 15/11
86% - Unit 3 3
due to a power level trip produced by the flux-flow ratic 75% flow x 1.07 = 802 .
1.07 = 802

power
plus the maximum calibration and instrument error. The maximum thermal power

for other coolant pump conditions are produced in a similar manner.

16/11
For each curve of Figure 2.1-3B, a pressure-temperature point above ard to the N
2.1-3C E

left of the curve would result in a DNBR greater than 1.3 or a local qualicy
at the point of minimum DNBR less than 15 percent for that particular rsactor
coolant pump situation. The 1.3 DNBR curve for four-pump operation is mora
restrictive than any other reactor coolant pump situaticn because any pressure/
temperature point above and to the left of the four-pums curve will be 2have

re. the lel: of the other cucrves.

REFERENCES

(1) FSAR, Section 3.2.3.1.1
(=) FOAR, Section 3.2.3.1.1.e
(1) FSAR, Section 3.2.3.1.1.k

QY 26 574



(4) The following papers which were presented at the Wintasr Annual Meeting,
ASME, November 18, 1969, during the "Two-phase Flow and Heat Transfer in
Rod Bundles Symposium:"

(a) Wilson, et al.
"Critical Heat Flux in “on-Uniform Heater Rod Bundles"

(b) Gellerstedt, et al.

"Correlation of a Critical Heat Flux in a Bundle Cocled by Pressurized
Water"”

2.1-4
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2.3 LIMITING SAFETY SYSTEM SETTINGS, PROTECTIVE INSTRUNENIALL .

Applicabilicy

Applies to 1nstruments monitoring reactor power, reacltor power i..w «
reactor coolant systea pressure, reactor coolant outlet temr=2rc.0 .f
uusber of pumps ia operation, and high reactor building pressure.

Objective

To pruvide automacic protective action to prevent aamy combirative wu: a5
variables frum exceeding a safety limit.

Specification
The reacior protective system trip setting limits and the permisaibie o . orza
for the inscrumen:t channels shall be as stated in Table 2.3-lA - Uni. L gni
2.3-1B - Uait 2
Figure 2.3-2Al y pypie 1 2.3-1C = Unic 3
2.3-242 1 O°

2.3-258 - Unic 2

The pump monitors shall produce a reactor trip for the following counditions:

a. Loss of two pumps and reactor power level is greater than 55% (0.0% for
Unit 1) of rated power.

b. Loss of two pumps in ome reactor coolant loop and reactor power level is
greater than 0.0X of rated power. (Power/RC pump trip setpoint Is reset
to 55% of rated power for single loop operation. Power/RC pump trip
setpoint is reset to 55% for all mecdes of 2 pump operatior for Unit 1.)

¢c. Loss of one ¢r two pumps during two-pump operation.

Bases
The reactor protective system comsists of four .nstrument channels to .cuitor
each of several selected plant conditions which will cause a r2ac’ . 2 -

any one of these conlitions deviates from a pre-selected cpe-aii-.
the degree thuat o safety limit may be reached.

e trip setting liuwits for protecti e system instrumeulal.. .
iable 2.3-1A - Unit 1, The safety analysis has been based

2:3»15 =~ . Cnit 2
2.3=1C =~ it )
ciwte lostricestat: o erfp set points plus calidration
TR | g8
TS N Y R
- - —— - - - —
| ceuctur toip :b o power level (neutron Ilux) is pro.L.
fawige to the ins=l « ladding from reactivity excursions oo
L, pressusy gl el cfefule measurcments.

2.3-1

\16/11/3

h6r11/3

y6/11/:
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During normal plant operation with all reactor coolant pumps operating, reactor
trip is initiated when the reactor power level reaches 105.5%7 of rated power.
Adding to this the possible variation in trip setpoints due to calibration

and instrument errors, the maximum actual power at which a trip would be actu-
ated could be 112%, which is more conservative than the value used in the
safety analysis.(4)

Qverpower Trip Based on Flow and Imbalance

‘

The power level trip set point produced by the reactor coolant system flow is
based on a power-to-flow ratio which has been established to accommodate the
most severe thermal transient considered in the design, the loss-of-coolant
flow accident from high power. Analysis has 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 malfunmctionm.

The power level trip set point produced by the power-to-flow ratio provides
both 1igh power level and low flow protection in the event the reactor power
level increases or the reactor coolant flow rate decreases. The power level
trip set point produced bythe power-to-flow ratio provides overpower DNB pro-
tection for all modes of pump operation. For every flow rate there is a maxi-
mum permissible power level. -zud for every power level there is a minimum
permissible low flow rar.. Typical power level and low flow rate combinations
for the pump situailons of Table 2.3-1A are as follows:

1. Trip would occur when four reactor coolant pumps are operating if power
is 108% and reactor flow rate is 1002, or flow rate is 932 and power
level is 100Z.

L
.

Trip would occur wher three reactor ccolant pumps are operating if power
is 81.0%2 and reactor flow rate is 74.7X% or flow rate is 632 and power
level is 75Z.

3. Trip would occur when twc reactor coolant pumps are operating in a single
loop 1if power is 59% and the operating loop flow rate is 54.5% or flow
rate is 43% ind power level is 467Z.

4. Trip would occur when one reactor coolant pump is operating in each locp
(total of two pumps operating) if the power is 53X and reactor flow rate
is 49.0% or flow rate is 45% and the power level 1is 4352.

"

safety calculations the maximum calibration and instrumentation errors for
power level trip were used.

A
o0
w

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

thar—al limit s from being exceeded. These thermal limits are either power
rew i tr T imi oy ey TONER 1iuit e vr-t:r power imbalance (fowar in
top alf orf core minus puwer ir thie bottom half of core) reduces the pewer
swel trip ;:~.~.-\Ll‘ by the power-to=-Ilow ratio suck that the boundaries of

5 S . arve producei., The srouver-to-flow ratio reduces the power |16/11/3
3 3=35 ~init 2
2.3=2C -Llnic 3

b | Vs?
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level -rip-and asscciated reactor power/reactor power-imbalance boundaries Ly
1.02% - Untt 1 for a 1% flow reduction.

1.07% = Unit 2

1.07%2 - Unic 3

Pump Monitors

The pump conitors prevent the minimuz core DNBR from decreasing below 1.3 by
tripping the reactor due to the loss of reactor coclant pump(s). The circuitry
monitoring pump operational status provides redundant trip protection for DNB
by tripping the reactor on a signal diverse from that of the power-to-flow
ratio. The pump monitors also restrict the power level for the number of

puxps in operation.

Reactor Coolant System Pressure

During a startup accident froa low power or a slow rod withdrawal from nigh
power, the system high pressure set point is reached before the nuclear

overpower trip set point. The trip setting limit shown in Figure 2.3-1A - Unit 1
2.3-18 - Unit 2

2.3-1C - Unic 3

for high reactor coclant system pressure (2355 psig) has been established to
maintain the system pressure below the safety limit (2750 psig) for any design
transient. (1)

The low pressure (1985) psig and variable low pressure (13.77 Tgye~ 61810 trip b6/11/3

(180C) psig (16.25 T_  =7756)
(1800) psig (16.25 Toue-7756)
setpoints shown in Figure 2.3~1A have been established to maintain the DNB
2.3-1B
2.3-1C

ratio greater than or equal to 1.3 for those design accidents that result ia a
pressure reductiom.(2,3)

Due to the calibration and instrumentation errors the safety analysis used a
variable low reactor coclant system pressure trip value of (13.77 Tgye = 6221
(16.25 t”ut -7796)
(16.25 Tout -7796)

Coolant Outlet Temperature

The high reactor coolant outlet temperature trip setting limi:c (619 F) shown
in Figure 2.3-1A has bee1 establishec to prevent excessive core coolant
2.%=18
2.31C
temperatures in the operzting range. Dus to calibration and instrumentation
, ita afety analysis used a trip set point of 620°F.

. TP

& cow Lo buildirg pressure Trip setting limic (4 psig) provides
‘4t~ reector t:iir wasl cuiur in the ualikely 2veal 3f a

nt sccidontz, even in the absence ¢f & low reactor coolant system

2.3=3

Re/11/:
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el 2 A _3‘_.___5_!
In order to provide for control rod drive tests, zero power physics testing,
aad startup procedures, therais provision for bypassing certain segments of
the reactor orotection system. The reactor protection system segments which
can be bypassed are shown im Table 2.3-1A. Two conditions are imposed when
2.3-1B
2.3-1C
the Cygsass 1is used:
L. 3v administrative control the nuclear overpower trip set point must be
reduced to a value < 5.0% of rated power during reactor shutdown.

2. A high reactor coolant system pressure trip setpoint of 1720 peig is
auntcnatically impcsed.

The pu.pouse ~f the 1720 psig high pressure trip set point is to prevent normal
operaticn with pe-t of the reactor protection system bypassed. This high
pressure trip set point is lower than the normal low pressure trip set point

so that the reactor must be tripped before the bypass is initiated. The

over power trip set point of < 5.0 prevents any significant reactor power
irom being producsd when performing the physics tests., Sufficient natural
circulatioan (5) would be available to remove 5.02 of rated power if nome of
the reactor coolant pumps were operating.

Two Pump Operatio

A. Two Loop Operation

Operation with one pump in cach loop will be allowed only following reactor

shutdown. After shutdown has occurred, the following actions will permit

operation with one pump in each loop:

1. Reset the pump contact monitor power level trip setpoint to 55.0ZX.

2. (Unit 1) Reset the protective system maximum allowable setpoint as
shown in Figure 2.3-2A2.

8. Single Loop Operation

Single loop operation .s permitted only after the reactor has been tripped.
After the pump coatact monitor trip has occurred, the following actions
1 permit single loop operation:
Peset the pump contact monitor power level trip setpoint to 55.0%.

in cne of fhe two protectiv: channels receiving outlet temperiature
fon {rum sensors in the lile Loop.
it L) fesel the protective system maximum allowable setpoints as

v oo Tigure 2.3-2A2. Tripping one of the two protective channels
riot temperature informaiion from the idle loop assures
st Rrdp lekic of one out of two.

I 16/11/3
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Table 2.3-1A

Unit 1

Reactor Protective System Trip Setting Limits

Four Reactor

Coolant Pumps
Uperating
(Uperating Power
-100” Rated)

105.5

1.08 times flow
minus reduction
due to imbalance

Paved
walance,

Lased NA
(¥, Rated)

2355

I3, Max.

v 1985
i, Min.

(1)
r (a3.n 1‘“‘ -6181)

sulw

P 619

ll}" l'
tahrenhetr (F).

yatim Flow, 7.

controlled reduction set

o chucdown,

wivn other segments of
wed

Three Reactor
Coolant Pumps
Operating
(Operating Power
-75% Rated)

105.5

1.08 times flow
minus veduction
due to imbalance
NA

2355

1985

(1)
(13.77 tout- 6181)

619

tne Reactor
Coolant Pump
Operating in
Fach Loop

Two Reactor
Coolant Pumps

Operating in A
Single Loop

(Operating Power (Operating Fower Shutdown

~46% Kated) -49% Rated) Bypass

105.5 105.5 s.0(®

1.08 times flow 1.08 times flow bBypassed

minus reduction winus reduction

due to imbalance due to imbalance

552 (5)(8) 552 (5) Bypassed

2355 2355 1720(%)

1985 1985 Bypassed
= (1) . (1)

(13.77 Tout 6181) (13.77 Tout 6181) Bypassed

619 (6) 619 0l9

“ 4 4

(5) Reactor power level trip set point produced
by pump contact monitor reset to 55.0%.

(6) Specification 3.1.8 applies. Trip one of the
two protection rhannels receiving outlct temper -
ature infornation from sensors Iu the fdle loop.
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3.11 MAXIMUM POWER RESTRICTION

Applicability

Applles to the nuclear steam supply system of Units 2 and 3 reactors.

Objective

To maintain core life margin in reserve until the system has performed
cnder operating conditions and design objectives for a significant pericc
of time.

Specification

16/11/2
i 5% 5 9 | The first reactor core in Unit 2 may not be operated bey~n l

11,040 effective full power hours until supporting analvs!

and data pertinent to fuel clad collapse under fuel deasi: .-

cation conditions have been approved by the Directorate of

Licensing. -

3. 4 The first reactor core in Unit 3 may not be operated beyond
10,944 effective full power hours until supporting analysis
and data pertinent to fuel clad collapse under fuel densifi-
cation conditions have been approved by the Directorate of
Licensing.

Bases

The licensing staff has reviewed the effects of fuel densification for the '

first core in Oconee Units 2 and 3 and concluded that clad collapse willi nc+ | 156/11/3
take place within the first fuel cycle (11,040 effective full power hours '

for Unit 3 and 10,944 effective full power hours for Unit 3). However,

the clad collapse model used is questionable for extrapolation of clad

collapse time cut beyond the first fuel cycle because of limited experi-

mental verification.



3.5.2 - Control Rod Group and Power Distribution Limits
A ilit

This specification applies tc power distribution and operation of control
rods during power operation.

QE IGCS*VC

To assure an acceptable core power distributionlduting power operation, to
set a limit on potential reactivity insertion from a hypothetical control
rod ejection, and to assure core subcriticality after a reactor trip.

Specification

3.5.2.1 The available shutdown margin shall be mot less than 1% 8k/k with
the highest worth control rod fully withdrawn.

o

3.5.2.2 Operation with inoperable rods:

a. If a control rod is misaligned with its group average by more
than an indicated nine (9) inches, the rod shall be declared
inoperable. The rod with the greatest misalignment shall
be evaluated first. The position of a rod declared inoperable
due to misaligmnment shall not be included in computing
the average position of the group for determining the
operability of rods with lesser misalignments.

b. 1f a control rod cannot be exercised, or if it cannot be located
with absolute or relative position indications or im or out
limit lights, the rod shall be declared to be inoperable.

c. 1f a control rod cannot meet the requirements of Specificaticn
4.7.1, the rod shall be declared inoperable.

d. f a control rod is found to be improperly programmed per
Specification 4.7.2, the rod shall be declared inoperable until
properly programme..

e. Operation with more than one inoperable rod in the safety or
regulating rod groups shall not be permitted.

f. 1If a control rod in the regulating or safety rod gro ps is
declared itoperable in the withdrawn position, an evaluation
shall be initiated immediately to verify the existance of 17
Ak/k hot shutdown margin. Boration may be initiated either to

the worth o. the incperable rod or until the regulating and

transient rod groups are fully withdrawrn, whichever occurs firsz.

Simultaneously, a program of exercising the remaining regulating

and safety rods shall be initiated to verify operability.



g. If within one (1) hour of determination of an inoperable reod,
it is not determined that a 1%Z¢k/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.

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

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

j. If a control rod in the regulating or axial power shaping groups
ic dec)ared inrperable, operation above 60 percent of rated
pows ¢ m°y continue 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 Specification 3.5.2.5.c.

3.5.2.3 The worth of a single inserted control rod shall not exceed 0.5%
. 8k/k at rated power or 1.0 Ak/k at hot zero power except for
physics testing when the requirements of Specification 3.1.9 shall apply.

3.5.2.4 Quadrant Power Tilt

a. Whenever the quadrant power tilt exceeds 4 peicent, except for %
physics tests, the quadrant tilt shall be reduced to less than
4 percent within two hours or the following actions shall be
taken:

(1) 1f four reactor coolant pumps are in operatiom, the allowable
thermal power shall be reduced by 2 percent of full power for
each 1 percent tilt in excess of &4 percent below the power
level cutoff (see Figures 3.5.2-1Al, 3.5.8-131, 16/11/3
3.5.2-182, 3.5.2-1B3, 3.5.2-1C1, 3.5.2-1C2, and 3.5.2-1C3).

(2) If less than four reactor coolant pumps are in operation,
the allowable thermal power shall be reduced by 2 percent of
full power for each 1 percent tilt below the power allowable
for the reactor coolant pump combination as defined by
Specification 2.3.

(3) Except as provided in 3.5.2.4.b, the reactor shall be brought
to the hot shutdown condition within four hours if the quadraat
tilt is not reduced to less than &4 percent after 24 hours.

b. 1f the quadrant tilt exceeds 4 pei »nt and there is simultanecus
indication of a misaligned contro. rod per Specification 3:.5.2.4,
reactor operation may continue provided power is reduced to &0
percent of the thermal power allowable for the reactor coolant

3.5-7
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pump combination.

c. Except for physics tests, if quadrant tilt exceeds 9 percent, a
controlled shutdown shall be initiated immediately and the reactor
shall be brought to the hot shutdown condition within four hours.

d. Whenever the reactor is brought to hot shutdown pursuant tc
3.5.2.4.a(3) or 3.5.2.4.c above, subsequent reactor operation is
permitted for the purpose of measurement, testing, and corrective
action provided the thermal power and the power range high flux
setpoint allowable for the reactor coolant pump combination are
restricted by a reduction of 2 percent of full power for each 1 per-
cent tilt for the maximum tilt observed prior to shutdown.

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

3.5.2.5 Control Rod Positions

Technical Specification 3.1.3.5 (safety rod withdrawal) does neot prohibit
the exercising of individual safety rods as raquired by Table 4.1-2 or
apply to inoperable safety rod limits in Technical Spescification 3.5.2.2.

Operating rod group overlap shall be 25% + 5% between two sequential groups,
except for physics tests.

Except for physics tests or exercising control rods, the control rod with-
drawal limits are specified on Figures 3.5.2-1Al (Unit 1), 16/11/
3.5.2-1B1, 3.5.2-1B2 and 3.5.2-1B3 (Unit 2), and 3.5.2-1Cl, 3.5.2-1C2,

and 3.5.2-1C3 (Unit 3) for four pump operation and on Figures 3.5.2-2A

(Unit 1), 3.5.2-2B (Unit 2), and 3.5.2-2C (Unit 3) for three or two pump
operation. If the control rod position limits are exceeded, corrective

measures shall be taken immediately to achieve an acceptable control rod
position. Acceptable control rod positions shall then be attained within

two hours.

Except for physics tests, power shall not be increased above the power level
cutoff as shown on Figure 3.5.2-1A1 (Unit 1), 3.5.2-1B1, ¥ . 16/11/
3.5.2-1B2, and 3.5.2-1B3 (Unit 2), and 3.5.2-1Cl, 3.5.2-1C2, and 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 chall be asymptotically approaching the value for
operation at steady-state rated power.

o>
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3.5.2.6 Reactor power imbalance shall be monitored on a frequency not to

exceed two hours during power operation above 40 percent rated power.

Except for physics tests, imbalance shall be maintiined within the -
envelope defined by Figures 3.5.2-3A, 3.5.2-3B, &nd 3.5.2-3C. 1f 16/11/3
the impalance is not within the envelope defined by Figure 3.5.2-3A,

3.5.2-3B, and 3.5.2-3C, corrective measures shall be taken to

achieve an acceptable imbalance. If an acceptable imbalance is rot

achisved within two hours, reactor power shall be reduced until

imbalance limits are met.

‘

3..2.7 The control rod drive patch panels shall be locked at all times with

limited access to be authorized by the superinteuu.. -

16/11/3
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Bas2as

The power-imbalance envelope defined in Figures 3.5.2-3A, 3.5.2-3B, and 3.5.2-3C is
based on LOCA analyses which have defined the maximum linear heat rate (see Figure
3.5.2-4) such that the maximum clad temperature will not exceed the Final
Acceptance Criteria. Corrective measures will be taken immediately should

the indicated quadrant tilt, rod position, or imbalauce 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) mus:t be at their limits while simultaneously all other engineering
and uncertainty factors are also at their limits.** Conservatism is introduced

by application of:

a. Nuclear uncertainty factors

b. Thermal calibration

¢. Tuel densification effects

d. Hot rod manufacturing tolerance factors

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

Group Function
1 Safety
2 Safety
3 Safety
4 Safety
5 Regulating
6 Regulating
7 Xencn transient override
8 APSR (axial power shaping bank)

The ninimum available rod worth provides for achieving hot shutdowa by reactor
trip at any time assuming the highest worth control rod remains in the full
out position.(l)

Inserted rod groups during power operation will not contain single rod worths
greater than0.5% dk/k. This value has been shown to be safe by the safety
analysis of the hypothetical rod ejection accident.(2) A single inserted control
rod worth of 1.0% Ak/k at beginning of life, hot, zero power would result in the
same transient peak thermal power and, therefore, the same environmental
consequences as a 0.57%7 Ak/k ejected rod worth at rated power.

Control rod groups are withdrawn in sequence beginning with Group 1. GCioups
S, 6, and 7 are overlapped 25 percent. The normal position at power is for
Groups 6 and 7 to be partially inserted.

#%Actual operating limits Jep2nd on whether or not incore or excore detectors
are used and their respective instrument and calibration errcrs. The methed
used to define the operating limits is defined in plant operating procedures.

(79



The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established within the thermal analysis design base using the definition of
quadrant power tilt given in Technical Specifications, Section 1.6. These

limits in conjunction with the control rod position limits in Specification
1.5.2.5¢ ensure that design peak heat rate criteria are not exceeded during
normal operation when including the effects of potential fuel denmsification.

The quadrant tilt and axial imbalance monitoring in Specificarions 3.5.2.4
+ 1.5,.2.6, respectively, normally will be performed in the prccess computer.
w  two-hour frequency for monitoring these quantities will provide adequate
rveillance when the computer is out of service. '

ilowance is provided for withdrawal limits and reactor power imbalance limits
/.. he exceeded for a period of two hours without specification viclation.
\«veptance rod positions and imbalance must be achieved within the two-hour
‘1w ,v1lod or appropriate action such as a reduction of power taken.

16/11/3

|

Opverating restrictions are {ncluded in Technical Specification 3.5.2.5d to
prevent excessive power peaking by transient xenon. The xenon reactivicy

must be beyond the "undershoot" region and asymptotically approaching its

equilibrium value at rated power.

-
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