Omaha Public Power District

1623 HARNEY B OMAMA NEBRASHA 685102 8 TELEPHONE 536.4000 AREA CODE 402

May 21, 1982
LIC-82-208

Mr. Robert A. Clark, Chief

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Requlation
Division of Licensing

Operating Reactors Branch No. 3
Washingto®, D.C. 20555

Reference: Docket No. 50-285
Dear Mr. Clark:

Adaquacy of the Fort Calhoun Station
Eicctrical Distribution System Voltages

The Omaha Public Power District's letter dated March 19, 1982 trans-
mitted the District's response to the Commissior's February 11, 1982
letter regarding the subject undervoltage protection issue. To complete
the undervoltage analysis for the Fort Calhoun Station's Class 1E
engineered safeguards motors, the District stated in the March 19, 1982
letter that an evaluation of the plant's present undervoltage relay trip
setpoints would be conducted and the speed-torque/current curves for the
engineered safeguards pumps-motors would be provided to the Commission
upon receipt from the District's vendors. To date, the District has
only received the subject curves for the component cooling water (CCW)
pumps/motors. The discussion below demonstrates that the CCW pumps/
motors can successfully operate during transient conditions, without
subsequent damage. The discussion also demonstrates that the CCW pumps/
motors will operate satisfactorily at the present settings for the
undervoltage relay setpoints. Based on the schedule provided by the
District's vendors, the District expects to provide the Commission with
the remaining speed-torque/current curves for the raw water pumps,
charging pumps, and containment ventilation fans by October 1, 1932.

The District will similarly evaluate the present undervoltage relay set-
points based upon the operating characteristics for these pumps and
motors and will raise the undervoltage trip setpoints, if necessary.

The following discussion summarizes the District's position regarding
the operation of the CCW pumps with respect to off-normal voltage

levels. The attached CCW pump speed-torque curve (Curve No. S.T.) i
provided by Ingersoll-Rand has been superimposed on the speed-torgue AO/)
curves (Drawing A-11944) for the CCW pump mctor to facilitate the $
undervoltage analysis. Based on attached Drawing A-11944, the following

sequence of events would occur if the CCW pumps were started at 707 of 1/
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nameplate voltage. The motor and pump would accelerate to 75" of
synchronous speed, then the pump-motor combination would stall due to
the pump torque requirements being greater than the toraue output of the
motor. AL 757 synchronous speed (1350 RPM), the motor would be drawing
approxinetely 3152 of full load current. Utilizing attached Drawing A-
11945, approxinately 1.7 seconds would elapse from the time of initial
motor energization until reaching the stalled condition at 75 rated
speed. After the motor stalls, iL would continue te draw 315% of full
load current for approximately 30 to 110 seconds, during which time the
motor circuit brecker would trip due to overcurrent. This overcurrent
trip 1s designed to protect the motor during starting from the con-
sequences if a locked rotor and the subsequent overheating of the motor
due te a iack of air flow. However, in the case of the overcurrent trip
being induced by undervoltage, the motor at trip would be operating at
approximately 1350 RPM, creating a significant air flow across the motor
for cooliny; purposes. Thus, the consequences of the CCW motor over-
heating due to undervoltage conditions is less severe than that due to

a locked rctoe, therefore, the CCW motor is fully protected from damage
duv to an gvercuv ent trip induced by an undervoltage condition. The

700 of namep‘ate voltage was selected for this illustrative undervoltage
examole because the Towest CCW motor speed-torque curve was drawn at
thi- Jevel. The previously described sequence of events would only
occur in the event of an undervoltage relay failure because these relays
are presently set to trip at 72°-77.3" of bus voltage with a minimum
tine delay of 8 seconds. However, 727 of 460 volts at the bus cor-
responds to approximately 707 of 460 volts at the motor's terminals.
Therefore, the underveltage relays would trip the entire bus before the
overcurrent protectioti would trip the individual motors.

The next r~"evant point of discussion is the minimum voltage required to
successfully accelerate the CCW pump-motors to fuil speed and thus, to

a saie operating level. In.erpolating between the 70" voltage curve and
the 90 voltage curve (Drawing A-11944), it is demonstrated that the
motors reach breakdown torque at approximately 777 of nameplate voltage.
This 77° minimum operating level! corresponds well with the 77.3% maximum
undervoltage bus trip setting.

The above analys:s demonstrates that the CCW motors can successfully
accelerate to full speed and operate at the clearly extraordinary
undervoltage conditions detailed above. However, as detailed in the
District's March 19, 1982 letter, the minimum steady state voltage that
the operating CCW motors could be exposed to is 89- of nameplate (460
volts). Additionally, undervoltage protection is afforded the CCW
motors during accident conditions at the Fort Calhoun Station because
the undervoltage relays strip the offsite power buses and transfer to
diesel power at 90" bus voltage.
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Based on the information provided in the District's March 19, 1982
letter and the above analysis gr the CCW pump mgtors, the District
believes these motors are adequately protected from damage due to
undervoltage conditions. Al:o, the existing undervoltage relay set-
points provide sufficient protection for the CCW motors and presently
there is no reason to reise the setpoints.

Sincerely,

/

W. C. Jones
Division Manayger
Production Operations

Attachments
¢c: Leboeuf, Lamb, Leiby & MacRae

1333 New Hampshire Avenue, N.W.
washinaton, D.C. 20036
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