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The Commission has issued the enclosed Amendments Hos. 66, 66 and 63
for Licenses Nos. DPR-38, DPR-47 and DPR-55 for the Oconee Nuclear
Statfon, Ynits Nos. 1, 2 and 3. These amendments consist of changes

to the Station®s common Technical Speciffcations and are in response

to your request dated September 18, 1978, as supplemented September 25,
and November 1, 1973.

These amendments revise the Technical Specifications to support the
operation of Oconee Unit No. 2 at full rated power during Cycle 4
after core reload and removal of the orifice rod assemblies from the
core. The amendmenis also revise the Technical Specifications for
Units 1, 2 and 3 n regard to control rod operability.

In accordance with your letter dated September 18, 1978, the Commission
has also issued the enclosed Exemption for Oconee tnit No. 2 from
the requirements of 10 CFR 50.46{a){1) that Emergency Core Cooling
System (ECCS) performance be calculated in accordance with an acceptable
%glcgéaggon model which conforms to the provisions in Appendix K to

C .

Copies of the Safety Evaluation and the Notice of Issuance are alsa
enclosed. A copy of the Exemption is also being filed with the Office
of the Federal Register for publication.

Sincerely,

EXIRA cys

ORB#4 : DOR C-%OR 6NcC  Robert W. Betd, Chief
RIngfﬁm R Operating Reactors Branch #4

Division of Operating Reactors .
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UNITED STATES
NUCLEAR REGULATORY COMMISSION )
WASHINGTON, D. G. 20555

DUKE POWER COMPANY

DOCKET NO. 50-269
OCONEE_NUCLEAR STATION, UNIT NO.]

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 66
License No. DPR-38

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

A.

c.

E.

Tbe application for amendment by Duke Power Company (the
licensee) dated September 18, 1978, as supplemented
September 25 and November 1, 1978, complies with the
standards and requirements of the Atomic Energy Act of
1954, as amended (the Act), and the Commission's rules
and regulations set forth in 10 CFR Chapter I;

The facility will operate in conformit& with the application,
the provisions of the Act, and the rules and regulations of
the Commission; :

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

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

The issuance of this amendment is in accordance with 10 CFR

Part 51 of the Commission's regulations and all applicable
requirements have been satisfied.

v81228 0047
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2. Accordingly, the license is amended by changes to the Technical
-Specifications as indicated in the attachment to this license
amendment and paragraph 3.B of Facility Operating License No.
DPR- 38 i{s hereby amended to read as follows:

3.8 Technical Specifications

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 66 are hereby

incorporated in the license. The licensee shall operate

the facility in accordance with the Technical Specifications.
3. This license amendment is effective as of the date of its issuance.

FOR Tﬂg NUCLEAR REGULATORY COMMISSION

nodd B

fn, Robert W. Re&dd, Chief
Operating Reactors Branch #4
Division of Operating Reactors

1 -

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 15, 1978




UNITED STATES
NUCLEAR REGULATORY COMMISSION '
WASHINGTON, D. €. 20855

-
r

DUKE_POWER_COMPANY
DOCKET NO. 50-270
OCONEE_NUCLEAR STATION, UNIT NO. 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 66
License No. DPR-47

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

A.

B.

c.

E.

Tbe application for amendment by Duke Power Company (the
licensee) dated September 18, 1978, as supplemented
September 25 and November 1, 1978, complies with the
standards and requirements of the Atomic Energy Act of
1954, as amended (the Act), and the Commission's rules
and regulations set forth in 10 CFR Chapter I;

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

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

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

The issuance of this amendment is in accordance with 10 CFR

Part 51 of the Commiscion's regulations and all applicable
requirements have been satisfied.




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

3.8 Technical Specifications

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 66 are hereby
incorporated in the license. The licensee shall operate

the facility in accordance with the Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

iRobert W. Reid, Chief

Operating Reactors Branch #4
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 15, 1978




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

DUKE_POWER COMPANY
DOCKET NO. 50-287
OCONEE_NUCLEAR STATION, UNIT NO.3
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 63
License No. DPR-55

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

A.

c.

E.

The application for amendment by Duke Power Company (the
Ticensee) dated September 18, 1978, as supplemented
September 25 and November 1, 1978, complies with the
standards and requirements of the Atomic Energy Act of
1954, as amended {the Act), and the Commission's rules
and regu]at1ons set forth in 10 CFR Chapter I;

The facility will operate in conform1ty with the app11cat1on,
the provisions of the Act, and the rules and regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the
health and safety of the public, and (ii) that such activities
will be conducted in comp11ance with the Commission's
regulations;

The issuance of this amendment will not be inimical to the
common defense and security or to the hea]th and safety of
the public; and

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




2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment and paragraph 3.B of Facility Operating License No.
DPR-55 is hereby amended to read as follows:

3.B Technical Specifications:

The Technical Specifications contained in Appendices A

and B, as revised through Amendment No. 63 are hereby
incorporated in the license. The licensee shall operate

the facility in accordance with the Technical Specifications.

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

FOR Tﬂﬁ NUCLEAR REGULATORY COMMISSION

‘ébﬂ_gkobert w.-;%::fiiﬁ:gf

Operating Reactors Branch #4
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: December 15, 1978




ATTACHMENTS TO L

AMENDMENT NO.

ICENSEAAMENDMENTS
66 _TO DPR-38

AMENDMENT NO.

66_TO DPR-47

AMENDMENT NO.

63 TO DPR-55

Revise Appendix A as follows:

Remove the following pages and insert

.
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4.1

Changes on the revised pages are identified by marginal lines.

the revised identically numbered pages.

-11a & 3.5-11b

-1ic* (Table 3.5-1)

-14 (Figure 3.5.2-1B1)
-14a (Figure 3.5.2-1B2)

-1
-19 (Figure 3.5.2-2B1)
-19a (Figure 3.5.2-2B2)
-19b

-22 (Figure 3.5.2-381)
-22a (Figure 3.5.2-3B2)
-22b

-23f (Figure 3.5.2-4B1)
-23g (Figure 3.5.2-4B2)
-23h

-9

unchanged and is included for convenience only.

*New Page

Page 3.5-5 is



Bases - Unit 2

The safety limits presented f0f19conee Unit 2 have been generated using BAW-2
critical heat flux correlation and the Reactor Coolant System flow rate of
106.5 percent of the design flow (design flow is 352,000 gpm for four-pump
operation). The f%gy rate utilized is conservative compared to the actual
measured flow rate . .

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 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 fail-
ure. 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 BAW-2 correlation
(1). The BAW-2 correlatiom has been developed to predict DNB and the loca-
tion 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 operation,
normal operational transients, and anticipated transients is limited to 1.30.
A DNBR of 1.30 corresponds to a 95 percent probability at a 95 percent confi-
dence 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 prassure is actually measured.

The curve presented in Figure 2.1-1B represents the conditions at which a mini-
mum DNBR of 1.30 is predictecd for the maximum possible thermal power (112
percent) when four reactor coolant pumps are operating (minimum reactor coolant
flow is 374,880 gpm). This curve is based om the following nuclear power peak-
ing factors with potential fuel demsification and fuel rod bowing effects:

N N (3). N _
Fz =

F= =2.565; F =1.71

q AH

The design peaking combination results in a more conservative DNBR than any
other power shape that exists during normal operation.

1.50

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

Amendments Nos. 66, 66 & 63 2.1-3a




1. The 1.30 DNBR limit produced by the combination of the radial peak, axial
peak and position of the axial peak that yields no less tham a 1.30 DNBR.

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

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, and 3 of Figure 2.1-2B correspond
to the expected minimum flow rates with four pumps, three pumps, and cne pump
in each loop, respectively.

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

The maximum thermal power for three-pump operation is 85.3 percent due to a
power level trip produced by the flux~flow ratioc 74.7 percent flow x 1.055 =
78.8 percent 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 to
the left of the curve would result in a DNBR greater than 1.30 or a local
quality at the point of minimum DNBR less than 22 percent for that particu-
lar reactor codlant pump situation. The 1.30 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) Correlatiom of Critical Heat Flux in a Bundle Cooled by Pressurized Water,
BAW-10000, March 1970.

(2) Oconee 2, Cycle 3 - Reload Report - BAW-1452, April, 1977.

(3) Ocomee 2, Cycle 4 - Reload Report - BAW-1491, August, 1978.

e s e 2.1-3b
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3.2 HIGH PRESSURE INJECTION AND CHEMICAL ADDITION SYSTEMS

Applicability .

Applies to the high pressure injection and the chemical addition systems.

Objective

To provide for adequate boration under all operating conditions to assure
ability to bring the reactor to a cold shutdown condition.

Specification

The reactor shall not be critical unless the following conditions are met:

3.2.1 Two high pressure injection pumps per unit are operable except as
specified in 3.3.

3.2.2 One source per unit of concentrated soluble boric acid in addition
to the borated water storage tank is available and operable.

This source will be the concentrated boric acid storage tank contain-
ing at least the equivalent of 995 ft2 of 8700 ppm boron as boric
acid solution with a temperature at least 10°F above the crystalliza-
tion temperature. System piping and valves necessary to establish

a flow path from the tank to the high pressure injection system shall
be operable and shall have the same temperature requirement as the
concentrated boric acid storage tank. At least one channel of heat
tracing capable of meeting the above temperature requirement shall

be in operation. One associated boric acid pump shall be operable.

If the concentrated boric acid .storage tamk with its associated flow-
path is unmavailable, but the borated water storage tank is available
and operable, the concentrated boric acid storage tamk shall be re-
stored to operability within 72 hours or the reactor shall be placed
in a hot shutdown condition and be borated to a shutdown margin
equivalent to 1% Ak/k at 200°F within the next twelve hours; if the
concentrated boric acid storage tank has not been restored to opera-
bility within the next 7 days the reactor shall be placed in a cold
shutdown condition within an additional 30 hours. ’

If the concentrated boric acid storage tank is available but the
borated water storage tank is neither available nor operable, the
borated water storage tank shall be restored to operability within
one hour or the reactor shall be placed in a hot shutdown condition
within 6 hours and in a cold shutdown condition within an addition-
al 30 hours.

Amendments Nos. 66, 66 & 63 3.2-1




Bases

The high pressure injection system and chemical addition system provide con-
trol of the reactor coolant system boron concentration.(l) This is normally
accomplished by using any of the three high pressure injection pumps in series
with a boric acid pump associated with either the boric acid mix tank or the
concentrated boric acid storage tank. An alternate method of boration will be
the use of the high pressure injection pumps taking suction directly from the
borated water storage tank. (2)

The quantity of boric acid in storage in the concentrated boric acid storage
tank or the borated water storage tank is sufficient to borate thereactor
coclant system to a 1% Ak/k subcritical margin at cold conditions (70°F) with
the maximum worth stuck rod and no credit for xenmon at the worst time in core
life. The current cycles for each unit, Oconee 1 Cycle 5, Oconee 2 Cycle 4,
and Oconee 3 Cycle 4 were analyzed with the most limiting case selacted as
the basis for all three units. Since only the present cycles were analyzed,
the specifications will be re-evaluated with each reload. A minimum of 995
ft3 of 8,700 ppm boric acid in the concentrated boric acid storage tank, or

a minimum of 350,000 gallons of 1800 ppm boric acid in the borated water
storage tank (3) will satisfy the requirements. The volume requirements in-
clude a 10% margin and in addition allow for a deviation of 10 EFPD in the
cycle length. The specification assures that two supplies are available
whenever the reactor is critical so that a single failure will not prevent
boration to a cold condition. The required amount of boric acid can be added
in several ways. Using only one 10 gpm boric acid pump taking suction from
the concentrated boric acid storage tank would require approximately 12.25
hours to inject the required boron. An altermate method of addition is to
inject boric acid from the borated water storage tank using the makeup pumps.
The required boric acid can be injected in less than six hours using only one
of the makeup pumps.

The coancentration of boron in the concentrated boric acid storage tank may be
higher than the concentration which would crystallize at ambient conditions.
For this reason and to assure a flow of boric acid is available when needed,
these tanks and their associatead piping will be kept at least 10°F above the
crystallization temperature for the concentration present. The boric acid
concentration of 8,700 ppm in the concentrated boric acid storage tank cor-
responds to a crystallization temperature of 77°F and therefore a temperature
requirement of 87°F. Once in the high pressure injection system, the concen-
trate is sufficiently well mixed and diluted so that normal System tempera-
tures assure boric acid solubility. ’

REFERENCES
(1) FSAR, Section 9.1; 9.2

(2) FSAR, Figure 6.2 N
{(3) Technical Specification 3.

Amendments Nos. 66, 66 & 63 3.2-2




15.

(a)

(b)

()

(d)

(e)

(£)

TABLE 3.5.1-1

INSTRUMENTS OPERATING CONDITIONS (Cont'd)

(a)
Minimum (B) (C)
Operable Minimum Operator Acticn If Condiliong
Analog Degree 0f Of Column A and 2
Functional Unit Channels Redundancy Cannot 88 Mac
b. Manual Pushbutton 2 1 Bring to hot shutdown within
12 hours (e)
Turbine Stop Valves 2 1 Bring to hot shutdown within
Closure 12 hours (f)

For channel testing, calibration, or maintenance, the minimum number of
operable channels may be two and a degree of redundancy of one for a
maximum of four hours.

When 2 of 4 power range instrument channels are greater than 10% rated
power, hot shutdown is not required.

When 1 of 2 intermediate range instruhent channels is greater than
10-10 amps, hot shutdown is not required.

Single loop operation at power (after testing and approval by the
AEC/DOL) is not permitted unless the operating channels are the two
receiving Reactor Coolant Temperature from operating loop.

If minimum conditions are not met within 48 hours after hot shutdown,
the unit shall be in the cold shutdown condition within 24 hours.

One operable channel with zero minimum degree of redundancy is allowed
for 24 hours before going to the hot shutdown condition. -

3- 5-5




3.5.2 Control Rod Group and Power Distribution Limits

Applicability

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

Objective
To assure an acceptable core power distribution during power operatiom, to set
a limit on potential reactivity insertion from a hypothetical control rod ejec-

tion, and to assure= core subcriticality after a reactor trip.

Specification

3.5.2.1 Shutdown Margin

a. The available shutdown margin shall be greater than 1% Ak/k
with the highest worth control rod fully withdrawm.

b. If the shutdown margin is less than 1% Ak/k, then within 1 hour
initiata and continue boratiocn until the required shutdown mar-
gin is restored. The requirements of specificatiom 3.5.2.5.c¢
shall be met.

3.5.2.2 Movable Control Assamblies

a. All control (safety and regulating) rods shall be operable and
positioned within nine (9) inches of their group average height.

b. A control rod shall be declared inoperable if any of the follow-
ing conditions exist for that rod:

1. The control rod cannot be moved due to excessive frictiom or
mechanical interfersnca, or cannot perform its intended trip
function.

2. The control rod cannot be locatad by either absolute or re=-
lative position indication or by im or out limit lights.

3. The control rod is misaligned with its group average by more
than nine (%) inches.

4. The control rod does not meet the exercise requirements of
Specification 4.1.

5. The control rod does not meet the rod trip lnsertzon times of
Specification 4.7.1. .

6. The control rod does not meet the rod program verification of
Specification 4.7.2.

Amendments Nos. 66, 66 & 63 3.5-6




3.5.2.3

3.5.2.4

If a control rod is declared inoperable by being immovable due to
excessive friction or mechanical interference or known to be un-
trippable then:

1. Within 1 hour verify that the shutdown margin requirement of
Specification 3.5.2.1 is satisfied, and

2. Within 12 hours place the reactor in the hot staandby condition.

If a control rod is daclared inoperable due to causes other than
addressed in 3.5.2.2.c above then:

1. Within 1 hour aither restore the rod to operable status,or

2. Continue power operation with the control rod declared ia-
operable, and

a. Within 1 hour verify the shutdown margin require-
- ment of Specificatiom 3.5.2.1 with an ad-
ditional allowance for the withdrawn worth of the inop-
erable rod, and

b. Either reactor thermal power shall be reduced to less
than 60% of the zllowable power for the reactor coolant
pump combination within 1 hour and the Nuclear Overpower
Trip Setpoints, based on flux and flux/flow/imbalance,
shall be reducad within the next 4 hours to 65.5% of
thermal power value allowable for the reactor coolant
pump combination, or :

¢. Position the re=maining rods in the affectad group such
that the inoperable rod is maintained within allow-
able group average limits of Specificatiom 23.5.2.2.a
and the withdrawal limits of Specificatiom 3.5.2.5.c.

If more than one control rod is inoperable or misaligned, the
reactor shall be shut down to the hot standby condition within
12 hours. :

The worths of single iasaertad control rods during criticality are
limitad by the resstrictions of Specificatien 3.1.3.5 and the contrel
rod position limits defined in Specification 3.5.2.5.

Quadrant Power Tilt

a.

Excapt for physics tasts, the maximum positive quadrant power
tilt shall aot exceed the Staady State Limit of Table '3.5-1
during power operation above 15% full power.

If the maximum positive quadrant power tilt excsaeds tﬂe Steady
State Limit but is less tham or equal to the Tramsient Limit
of Table 3.5~1, then:

Amendments Nos. 66, 66 & 63




Either the quadrant power tilt shall be reduced within 2
hours to within its Steady State Limit, or

The reactor thermal power shall be reduced below the power
level cutoff (as specified in Specificatiom 3.5.2.5) and
further reduced 2% thermal power for each 1% of quadrant
power tilt in excass of the Steady State Limit, and the
Nuclear Overpower Trip Setpoints, based on flux and flux/
flow imbalance, shall be raduced within 4 hours by 2%
thermal power for each 1% tilt in excess of the Staady
State Limit. If less than four reactor coolant pumps are
in operation, the allowable thermal power for the resactor
coolant pump combination shall be reduced by 2% for each
1% excess tilt.

Quadrant power tilt shall be reduced within 24 hours to within
its Steady State Limit, or

1.

The rm=actor thermal power shall be raduced within the next

2 hours to less than 60% of the allowable power for the re=-
actor coolant pump combination and the Nuclear Overpower Trip
Setpoints, based on flux and flux/£flow imbalances, shall be re=-
ducad within the next 4 hours to 63.5% of the thermal power
value allowable for the reactor coolant pump combinaticn.

If the quadrant power tilt exceeds the Transient Limit but is
less than the Maximum Limit of Table 3.5-1 and if ther= is a
simultaneous indication of a misaligned controel rod then:

1.

Reactor thermal power shall be reduced within 30 minutes
at least 2% for each 1% of the quadrant power tilt in ex-
cess of the Steady Stata Limit.

Either quadrant power tilt shall be raducad within 2 hours
to within its Transient Limit, or

The reactor thermal power shall be reducead within the next

2 hours to less than 60% of the allowable power for the res-
actor coolant pump combination and the Nuclear Overpower Trip
Setpoints, based om flux and flux/flow imbalance, shall be re=-
ducad within the next 4 hours to 63.5% of the thermal power
value allowable for the reactor coolant pump combination.

If the quadrant power tilt exceeds the Transient Limit but is
less than the Maximum Limit of Table 3.5-1, due to causes other
than simultanecus indication of a3 misaligned control rod then:

1.

Reactor thermal power shall be reduced within 2 hours to less
than 60% of the allowable power for the reactor csolant pump
combination and the Nuclear Overpower Trip Setpoints, based
on flux and flux/flow imbalance, shall be reduced within the
next 2 hours to 65.5% of the thermal power value allowable
for the reactor coolant pump combinatiom.

Amendments Nos. 66, 66 & 63
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If the maximum positive quadrant power tilt exceeds the Maximum
Limit of Table 3.5-1, the reactor shall be shut down within 4
hours. Subsequent reactor operation is permitted for the purpose
of measurement, testing, and corrective action provided the ther-
mal power and the Nuclear Overpower Trip Setpoints allowable for
the reactor coolant pump combination are restricted by a reduc-
tion of 2% of thermal pawer for each 1% tilt for the maximum

tilt observed prior to shutdownm.

Quadrant power tilt shall be monitored on a minimum frequency
of once every 2 hours during power operation above 15% full
pover.

3.5.2.3 Contrel Rod Positions

a.

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

Except for physics tests, operating rod group overlap shall be 25%
t 3% between two sequential groups. If this limit is exceeded, cor-
rective measures shall be takan immediately to achieve an accaptable
overlap. Acceptable overlap shall be attained within two hours or
the reactor shall be placed in a hot shutdown condition within an
additional 12 hours.

Position limits are specified for regulating and axial power shap-
ing control rods. Except for physics tests or exercising control
rods, the regulating control rod insertion/withdrawal limits are
specifiad on figuras 3.5.2-1A1 and 3.5.2-1A2 (Unmit 1); 3.5.2-1B1,
3.5.2-1B2 and 3.5.2-1B3 (Uait 2); 3.5.2-1C€1, 3.5.2-1€C2 and 3.5.2-
1C3 (Unit 3) for four pump operation, and on figures 3.5.2-2A1 and
3.5.2-242 (Unit 1); 3.5.2-2B1, 3.5.2-2B2 and 3.5.2-2B3 (Unit 2);
3.5.2-2C1, 3.5.2-2C2 and 3.5.2-2C3 (Unit 3) for two or three pump
operation. Also, excapting physics tests or exercising control
rods, the axial power shaping control rod insertion/withdrawal
limits are specified on figurss 3.5.2-44l, and 3.5.2-442 (Unit 1);
3.5.2-4B1, 3.5.2-~4B2, and 3.5.2-4B3 (Uait 2); 3.5.2-4C1, 3.5.2-
4C2, and 3.5.2-4C3 (Unit 3).

If the control rod position limits are excseded, corrective measuras
shall be taken immediately to achiave an acceptable contrel rod posi-
tion. Am acceptable comntrol rod position shall thea be attained
within two hours. The minimum shutdown margin required by Specifi-
cation 3.5.2.1 shall be maintained at all times.

Amendments Nos. 66, 66 & 63




3.5.2.6 Xenon Reactivity

Except for physics tests, reactor power shall not be increased above the power-
level-cutoff shown in Figuras 3.5.2-1A1, and 3.5.2-1A2 for Unit 1; Figures 3.5.2-
. 1B1, 3.5.2-1B2, and 3.5.2~1B3 for Unit 2; and Figures 3.5.2-1C1, 3.5.2-1C2, and
3.5.2-1C3 for Unit 3 unless one of the following conditions is satisfied:

1. Xenon reactivity did net deviate more than 10 percent from the equi-
librium value for operation at steady state power.

2. Xenon reactivity deviatad mores than 10 percent but is now withia 10
percent of the equilibrium value for operation at steady state ratad
power and has passed its final maximum or minimum peak during is ap-
proach to its equilibrium value for operation at the power lavel cut-
off.

3. Except for xemon free startup (when 2. applies), the reactor has oper=-
ated within a range of 87 to 92 percent of rated thermal power for a
period excesding 2 hours. l

3.5.2.7 Reactor power imbalance shall be monitored on a frequency aot to exceed
two hours during power operation above 40 percent rated power. Excapt
for physics tests, imbalance shall be maintained within the envelope
defined by Figures 3.5.2-3al, 3.5.2-3A2, 3.5.2-3B1, 3.5.2-3B2, 3.5.2-3B3,
3.5.2-3C1, 3.5.2-3C2, and 3.5.2-3C3. If the imbalaacea is aot withia the
envelope defined by these figures, 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 mect:

3.3.2.8 The control rod drive pacch panels shall be locked at all ‘times with

limited access to be authorized by the manager or his designatad
altarnate.

Amendments Nos. 66, 66 & 63
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Bases

Operation at power with an inoperable control rod is permitted within the
limits provided. These limits assure that an acceptable power distribution

is maintained and that the potential effects of rod misalignment on associ-
ated accident apalyses are minimized. For a rod declared incperable due to
misalignment, the rod with the greatest misalignment shall be evaluated first.
Additionally, the position of the rod declared inoperable due to misalignment
shall oot be included in computing the average position of the group for deter-
mining the operability of rods with lesser misaligmmeats. Whea a control rod
is declared incperable, boration may be initiatad to achieve the existence of
1% Ak/k hot shutdown margin.

The power~-imbalance envelope defined in Figures 3.5.2-3A1 and -3A2, 3.5.2-3Bl,
~3B2 and -3B3, 3.5.2-3Cl, =3C2 and -3C3 is based on LOCA analyses which

have defined the maximum linear heat rate (see Figure 3.5.2-5) such that the
maximum clad tamperatures will not exceed the Final Acceptance Criteria. Cor-
ractive measures will be taken immediately should the indicated quadraat tilt,
rod position, or imbalance be outside their specified boundary. Operation in
a situation that would cause the Final Acceptance Critaria to be approachad
should a LOCA occur is highly improbable because all of the power distribu-~
tion parametars (quadrant tilt, rod position, and imbalanca) must be at their
limits while simultaneously all other engineering and uncartainty factors

are also at their limits.** Conservatism is introduced by application of:

Nuclear uncertainty factors

Thermal calibration

Fuel densification power spike factors (Units 1 and 2 only)
. Hot rod manufacturing tolerance factors

. Fuel rod bowing power spike factors

6 an oW

The 23% t 5% overlap batween successive control rod groups is allowed since
the worth of a rod is lower at the upper and lower part of the stroke. Com-
trol rods are arranged in groups or banks dafined as follows:

Group Function

Safety

Safety

Safaty

Safety

Regulating

Regulating

Zenon transient override

APSR (axial power shaping bank)

O~ W N

**Actual operating limits depend on whether or mot incore or excore detectors
are used and their respective instrument calibration errcrs. The method
used to define the operating limits is defined in plant operating procadures.

Amendments Nos. 56? 66 & 63
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The rod position limits are based on the most limiting of the following three
criteria: ECCS power peaking, shutdown margin, and potential ejected rod worth.
Therefore, compliance with the ECCS power peaking criterion is ensured by the
rod position limits. The minimum available rod worth, consistent with the

rod position limits, provides for achieving hot shutdown by reactor trip at

any time, assuming the highest worth control rod that is withdrawn remains

in the full out position(l). The rod position limits also emsure that in-
serted rod groups will not contain single rod worths greater than 0.65% Ak/k

at rated power. These values have been shown to be safe by the safety analysis
(2,3,4,5) of hypothetical rod ejection accident. A maximum single inserted
control rod worth of 1.0Z Ak/k is allowed by the rod position limits at hot
zero power. A single inserted control rod worth of 1.0% Ak/k at beginning=-of-~
life, hot zero power would result in a lower transient peak thermal power and,
therefore, less severe environmental consequences than a 0 65% Ak/k ejected

rod worth at rated power.

Control 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
Groups 6 and 7 to be partially inserted.

The quadrant power tilt limits set forth in Specification 3.5.2.4 have been
established to prevent the linear heat rate peaking increase associated with a
positive quadrant power tilt during normal power operation from exceeding
7.50% for Unit 1. The limits shown in Specification 3.5.2.4

7.50Z for Unit 2 -

7.50%2 for Unit 3

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

The quadrant tilt and axial imbalance monitoring in Specification 3.5.2.4

and 3.5.2. 7, respectively, normally will be performed in the process computer.
The two-hour frequency for monitoring these quantities will provide adequate
surveillance when the computer is out of service.

Allowance is provided for withdrawal limits and reactor power imbalance limits
to be exceeded for a period of two hours without specification violation.
Acceptable rod positions and imbalance must be achieved within the two-hour
time periocd or appropriate action such as a reduction of power taken.

Operating restrictions are included in Techgical Specification 3.5.2.6 to
prevent excessive power peaking by transient xemon. For Unit 1, a 5%

peaking increase is applied to calculated peaks at equilibrium conditions for
powers above the power level cutoff. For Units 2 and 3, an 8% peaking increase
is applied. These values conservatively bound the peaking effects of transieat
xenon once the applicable requirement of 3.5.2.6 has been satisfied.
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TABLE 3.5-1

Quadrant Power Tilt Limits

Steady State Transient Maximum

Limit Limit Limit

Unit 1 5.00 9.44 20.0
Unit 2 5.00 9.44 20.0
Unit 3 5.00 9.44 20.0

Amendments Nos. 66, 66 & 63 3.5- 1lle
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Figure 3.5.2-1B3
Deleted During Oconee Unit 2, Cycle 4 Operation
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Figure 3.5.2-2B3
Deleted during QOconee Unit 2, Cycle &4 Operation
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Figure 3.5.2-3B3
Deleted During Oconee Unit 2, Cycle 4 Operation
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Figure 3.5.2-4B3
Deleted during Oconee Unit 2, Cycle &4 Operation
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10.

(1)
" (2)

(3)

Table 4.1-2

MINIMUM EQUIPMENT TEST FREQUENCY

Item

(1) -

Control Rod Movement

Pressurizar Safety Valves
Main Steam Safety Valves

Refueling System Interlocks

Main Steam Stop Valves (1)

(2)

Reactor Cooclant System
Leakage

Condenser Cooling Water
Systam Gravity Flow Test

High Pressure Service
Water Pumps and Power
Supplies

Spent Fuel Cooling System

High Pressure and Low (3)

Pressure Injection System

Test
Movement of Each Rod

Setpoint

Setpoint

Functional

Movement of Each Stop
Valve

Evaluate

Functiocnal

Functional

Functional

Vent Pump Casings

Applicable only when the reactor is critical

Freguency
Monthly

50% Aanu-
ally

25% Annu-
ally

Prior to
Refueling

Monthly
Daily
Annually

Monthly

Prior to
Refueling

Monthly and
Prior to Testing

Applicable only when the reactor coolant is above 200°F and at a steady-

stata temperature and pressure.

Operating pumps excluded.

Amendments Nos, 060, 66 & 63
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7590-01
UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
In the Matter of ;
Duke Power Company . % DOCKET NO.- 50- 270
Oconee Nuclear Station Unit No. 2 )

EXEMPTION

1.

Duke Power Company (the licensee) is the holder of Facility Operating License
No. DPR-47 which authorizes the operation of the nuclear power reactor known
as Oconee Nuclear Station, Unit No. 2 (the facility), at steady reactor power
levels not in excess of 2568 megawatts thenmaf (rated power). The facility
consists of a Babcock & Wilcox {B&W) designed pressurized water reactor (PWR)

located at the licensee's site in Oconee County, South Carolina.
- IL.

In accordance with the requirements of the Commission's Emergency Core Cooling
System (ECCS) Acceptance Criteria, 10 CFR 50.46, the licensee submitted on
July 9, 1975 an ECCS evaluation for the facility. The ECCS performance sub-
mitted by the licensee was based upon an ECCS Evaluation Model developed by
B, the designer of the Nuclear Steam Supply System for this facility.

The B&W ECCS Evaluation Model had been previously found to conform to the
requirements of the Commission's ECCS Acceptance Criteria, 10 CFR Part 50.46,
and Appendix K. The evaluation indicated that with the limits setprrth in

g1 2R8 630 \
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the facility's Technical Specifications, the ECCS cooling performance for the
faciTity would conform with the criteria contained in 10 CFR 50.46(b) which
govern calculated peak clad temperature, maximum cladding oxidation, maximum

hydrogen generation, coolable geometry and long-term cooling.

On April 12, 1978, B&W informed the NRC that it had determined that in the
event of a small break Loss of Coolant Accident (LOCA) on the discharge side
of a reactor coolant pump, high pressure injection (HPI) flow to the core
could be reduced somewhat. Subsequent calculatioms indicated that in such

a case the calculated peak clad temperature might exceed 2200°F.

Previous small break analyses for B&W 177 fuel assembly (FA) lowered locp
plants had identified the 1imiting small break to be in the suction line of
the reactor coolant pump. Recent analyses have shown that the discharge

line break is more limiting than the suction line break.

The Oconee Nuclear Station Unit No. 2 has an ECCS configuration which consists
of two HP1 trains which are supplied by three HPI pumps. Each train injects
into two of the four reactor coolant system (RCS) cold 1egs on the discharge
side of the RCS pump. The two parallel HPI trains are connected but are kept
isolated by manual valves (known as the cross-over valves) that are normally

closed. .

L4

Duke Power has proposed by letter dated April 21, 1978, to mintain all three
pumps in an operable status. The Oconee emergency power system is:designed

with sufficient capacity for this mode of operation. Upon receiviﬁg a safety
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injection signal the HPI pumps are started and valves {n the injection lines
are opened. Assuming loss of offsite power and the worst single failure (the
HPI pump C or the HPI valve HP26), two HPI pumps would still be available

and only one of the two injection valves would fail to open.

If a small break is postulated to occur in the RCS piping between the RCS
pump discharge and thé reactor vessel, the high pressure injection flow
injected into this line (about 50% of the output of two high pressure pumps)
could flow out the break. Therefore, for the worst combination of break
Tocation and single failure, 50% of the flow rate of two high pressure ECCS
pumps would contribute to maintaining the coolant inventory in the reactor
vessel. This situation had not been previously analyzed and B&W had indicated

that the limits specified in 10 CFR 50.46 may be exceeded.

B&W has stated that they have analyzed a spectrum of small breaks in the

puﬁp discharge line and have determined that to meet the limits of 10 CFR
50.46(b), operator action fs required to open the two manual operated crossover
valves and to manually align the motor driven isolation valve which had

fafled to open. This would allow the flow from the two KPI pumps to feed all
four reactor coolant legs. B&W has assumed that 30% of the flow would be

lost through the break and 70% would enter the core. The licensee has
committed to provide for the necessary operator actions within the required time
frame. That is, in the event of a small break and ailimiting single fai]ure,
manual action will be taken to begin bpening these valves within five’ﬁinutes
and have them fully opened and an adequate flow split obtained within ihe

following 10 minutes. The analyses performed by B&W assumed that the flow
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split was established at 650 seconds by operator action. MWe conclude that the
analyses are a reasonable approximation of the operator action that actually

will be taken, provided specific procedures are prepared and followed to

assure such action.

B&W has prepared a summary entitled "Analysis of Small Breaks in the
Reactor Coolant Pump Discharge Piping for the B&W Lowered Loop 177
FA Plants,” April 24, 1978 (the B&W Summary), which describes the
methods used and the results obtained in the above analysis. The
analysis models operator action by assuming a step increase in flow
to the reactor vessel (with balanced flow in the three intact loops)
ten minutes after the LOCA reactor protection system trip signal

occurs.

On April 26, 1978, the Commission issued an QOrder for Modification of
License which amended the license for Oconee Unit'é.requiring ) sub-
mission of a reevaluation of the emergency core cooling system cal-
culated in accordance with the B&W Evaluation Model for operation

with operating procedures described in the licensee's letter of

April 21, 1978 and (2) operation in accordance with the procedures
described in the licensee's letter of April 21, 1978.
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By letter dated May 16, 1978, the licensee submitted a copy of

the BAW Summary for our review. In their submittal the licensee
stated that the analysis indigates that the ECCS cooling performance
calculated in accordance with the B&W Evaluation Model for operation
of Oconee units at the rated core thermal power of 2568 Mwt with
operating procedures described in their letter of April 21, 1978,

ts wholly in conformance with the provisions of 10 CFR 50.46. We
have reviewed the B&W Summary and find that the methods of analysis
meet the requirements of 10 CFR Part 50.46. '

By letter dated April 20, 1978 and as supplemented on April 27, 1978,
the licensee submitted proposed Technical Specifications to imple-
ment the operating procedures and maintenance of all three HPI pumps
in an operable status as described in the licensee's April 21, 1978
letter. We have issued these Tecﬁnical Specifications in a license

amendment dated October 23, 1978.

In the licensee's submittal of June 8, 1978, it was stated that
to meet the limits of 10 CFR 50.46, op