UNITED STATES OF AMERICA

NUCLEAR REGULATCRY COMMISSION

In the Matter of
Docket No. 50-270
DUKE POWER COMPANY

(Oconee Nuclear Station, Unit 2)
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CONF IRMATORY ORDER MODIFYING LICENSE

1.

Duke Power Company (DPC or the licensee) is the holder of Facility Oper-

ating License No. DPR-47, which authorizes the operation of Oconee Nuclear
Station, Unit 2 (the facility) at a power level not to exceed 2568 megawatts
thermal, The facility consists of a pressurized water reactor plant located
at the licensee's site in Oconee County, South Carolina.
§ ¢

For Oconee Unit 2, the reactor building cooling units (RBCUs) provide
decay heat removal after the design-basis accident, which is the loss-of-
coolant accideat (LOCA). In a post-accident situation, all three coolers
operate continuously circulating the steam-air mixture past the cooling tubes
of the RBCU to transfer heat from the containment atmosphere to the low=-
pressure service water (LPSW) system, Also, the low-pressure injection (LPI)
system (in the recirculation mode) cools the water from the reactor building
sump, For long-term cooling, the LPI pumps recirculate injected water from
the reactor building sump to the core. Heat is transferred through the LPI
coolers to the LPSW system,

By telephone on April 3, 1987, and by letter dated April 6, 1987, the
licensee informed the NRC staff that recent fouling in the LPSW system (lake
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water) side of the RBCUs and LPI coolers had resulted in an inability to
transfer the total LOCA heat loads. Consequently, the licensee had reduced
power level in Unit 2 to a maximum of 81.7% to match LOCA heat transfer re-
quirements with the capability of the degraded heat exchangers.

In its letter of April 6, 1987, the licensee committed (1) to establish
new interim maximum allowable power 1evels, (2) to change the reactor pro-
tection system (RPS) high-flux trip setpoints for Unit 2, and (3) to specify
that theAthird non-engineered safeqguards LPI pump for Unit 2 must be operable.-

On April 10, 1987, the NRC issued an immediately effective Order con-
firming the licensee's commitments and establishing new interim maximum
allowable power levels and corresponding changes to the RPS high-flux trip
setpoint tor Unit 2 while the LPI system coolers and the RBCUs are in
a degraded mode.

By letters dated July 24, 28, 29, 31, and August 13, 1987, the licensee
informed the NRC of the effects for Unit 2 of elevated water temperatures of
Lake Keowee, In the letter dated July 24, 1987, the licensee stated that the
lTake water temperature was increasing and was expected to exceed the design-
basis water temperature (75°F) used in the accident analysis documented in the
Final Safety Analysis Report (FSAR) for the plant, The licensee stated that
the lake temperature has exceeded 75°F in 9 of the past 11 years. Oconee
Unit 2 will have to reduce power when the lake water temperature reaches 80°F,

To determine the impact of higher lake water temperatures on station
systems and components, the Ticensee evaluated the effects of temperatures of
80°F and 85°F., The results of the evaluation indicated that under elevated
lake water temperature conditions, there is & need to reduce the maximum

allowable power level below that specified by the Order of April 10, 1987.



The licensee has committed to reduce power level until all the Unit 2 heat
exchangers have been fully cleaned and tested. That commitment is confirmed
by this Order which will be in place until the unit shuts down for refueling
at the end of Cycle 9, which 1s currently scheduled for January 1988,
In accordance with the April 10, 198? Order, the LPI coolers were cleaned,
tested, evaluated for full-power operation, and approved for full-power
oneratiqq by the Region II Regional Administrator before they were returned to
service following a brief shutdown before April 22, 1987, The RPS high flux
trip setpoint has to be reduced to account for the higher lake water tempera-
tures and the fouling of the RBCU coolers. The RPS high flux trip setpoint
will be reduced to correspond to the appropriate maximum allowable power level
to ensure that the power level will be maintained below the allowed maximum
power level,

111,

In the July 24, 29, and August 13, 1987 letters, the licensee stated that
the calculational methods used in determining the heat exchanger performance at
the higher lake temperatures were the same as those used and documented in the
April 6, 1987 submittal on heat exchanger fouling. The staff had reviewed
these methods and found them acceptable before issuing the Confirmatory Order
dated April 10, 1987. Using this same calculational technique, the licensee
has determined that for Unit 2, power level reduction to 93% is appropriate
when the lake water temperature is between 80°F and 85°F, These restrictions

apply only until the end of Cycle 9 for Unit 2, when the RBCU heat exchangers

will be cleaned and tested.




The Ticensee provided a ccnservative calcuiation that compared the LOCA
heat removal requirements with the current degraded heat exchanger capacity
to ensure (1) that the post-LOCA equipment qualification temperature limits
will not be exceeded and (2) that required decay heat removal requirements can
be satisfied. This calculation indicated that a scram from the power level
set out above will produce decay heat levels within the heat exchanger capa-
bilities. Actual heat transfer and flow rates through the degraded heat
exchangers have been confirmed by testing., The licensee has committed to
reduce the RPS high-flux trip setpoint to 93% of rated power for lake water
temperatures between 80°F and 85°F, The setpoint reduction will ensure

that this power level is not exceeded until the heat exchanger fouling is
corrected. If lake temperatures exceed 85°F, Unit 2 will be shutdown.

The staff has reviewed the licensee's heat transfer calculational method
and assumptions and has reviewed the overpower trip setpoint., On the basis
of these reviews, the staff concurs that, with this sepoint, adequate acci-
dent heat removal capacity will be maintained with the current degraded heat
exchangers and the projected elevated lake water temperatures.

The Ticensee has also evaluated the effects of the higher lake water
temperature on other equipment and has concluded that the accident analysis is
not affected. In the submittals dated July 28 and August 13, 1987, the licensee
stated that all of the equipment served by the service water system was purchased
with a design inlet water temperature specification of 85°F, except for the
turbine-driven emergency feedwater pump lube o1l cooler. This cooler has a
design inlet temperature of 78°F and is designed to control the lube oil temp-

erature to between 130°F and 160°F. With the 78°F inlet temperature, the lube



011 cooler has been tested to verify 1ts capability to maintain an oil temper-
ature of 130°F, Thus a 7°F increase in inlet water temperature will result in
an o1 temperature of approximately 137°F, which is within the 130°F - 160°F
temperature range for acceptable turbine operation. The staff concurs with
the licensee's assessment,

In the July 28 and August 13, 1987 submittals, the licensee also stated
that there are 18 temperature sensors that monitor lake water temperature, with
the results printed hourly by the plant computer system. The temperature
monitoring instrumentation is calibrated during every refueling outage. The
peak lake water temperature 1s also recorded daily. The licensee committed to
reduce the power level setpoint to the values indicated above when the lake
temperature reaches 79.5°F, as appropriate, to provide assurance that the plant
will be operated in accordance with its design basis and within the requirements
of the Order,

In the July 28, ’9, and August 13, 1987 submittals, the licensee further
stated the* all of the design-basis accidents identified in the FSAR for Oconee
Unit 2, anu their attending single active failures, have been reviewed, This
review confirmed that, with an assumed B85°F lake water temperature and
appropriate reduction in power level, there will be no adverse impact on the
public health and safety beyond that identified in the FSAR,

On the basis of the staff's previous approval of the licensee's calcu-
lational methodology, the verification of the operability of the components
with an increased lake water temperature of 85°F based upon reduced power
level, and the licensee's assurance that the lake water temperature is being
appropriately monitored with action taken to reduce power level and the high-

flux reactor trip setpoint as required, I conclude that there is reasonable



assurance for safe plant operation until the end of Cycle 9, I further con-

clude that the heat removal capability pr vided at the reduced power level is
adequate to ensure that no adverse consequences to the health and séfety of
the public will result beyond those identified in the FSAR,

I find the licensee's commitments acceptable and conclude that the plant's
safety can be maintained until the feuling can be corrected and lake water
temperatures decrease, and the unit returns to full power, I have determined
that these commitments are reguired in the interes* of the public heaith and
safety and should, therefore, be confirmed by an immediateiy effective Order.

.

Accordingly, pursuant to Sections 103, 161b, and 1611, of the Atomic
Energy Act of 1954, as amended, and the Commission's regulations in 10 CFR
2.204 and Part 50, 1T IS HEREBY ORDERED, EFFECTIVE IMMEDIATELY, that license
DPR-47, is amended as follows:

1. If the lake water temperature exceeds 79.5°F, Oconee Unit 2
operation will be at reduced power levels and the RPS hiygh flux
trip setpoint will be reduced, as follows:

a. if the lake water temperature is greater than 79,5°F but 2qual
to or less than 85°F, the RPS high flux trip setpoint shall
be set so that the maximum allowable power level shall not
exceed 93% rated power; and
b. 1f lake water temperature exceeds 85°F, Unit 2 shall proceed
to shut down in accordance with Technical Specification 3.0.
¢. The peak lake water temperature shall be recorded daily.

3. Oconee Unit 2 shall not operate at any power level after the

end of Cycle 9 unless the Regional Administrator, Region 11,

" has approved the LPI and RBCU coolers for full power operation.




The Regional Administrator, Region II may relax or rescind any of the
above conditions upon a showing by the licensee of good cause,

The licensee or any other person who has an interest adversely affected
by this Order may request a hearing on this Order within 20 days of the date
of its issuance. Any request for a hearing shall be addressed to the Director,

Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission,

Washington, D.C, 20555. A copy shall be sent to the Office of the General

Counsel, Assistant General Counsel for Enforcement, at the same »ddress, and
the Regional Administrator, Region II, at 101 Marietta Street, N.W., Suite
2900, Atlanta, Georgia 30303. If a person other than the licensee requests a
hearing, that person shall set forth with particularity the manner in which
the petitioner's interest is adversely affected by this Order and should
address the criteria set forth in 10 CFR 2,714(d). A REQUEST FOR HEARING
SHALL NOT STAY THE IMMEDIATE EFFECTIVENESS OF THIS ORDER,

[f a hearing is to be held, the Commission will issue an Order
designating the time and place of any such hearing., If a hearing is held, the
issue to be considered at the hearing shall be whether this Order should be
sustained,

Dated at Bethesda, Maryland, this

FOR THE NUCLEAR REGULATORY COMMISSION
Original signed by

Thomas E, Murley

Thomas E. Murley, Director
Office of Nuclear Reactor Regulation
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