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P. O. BOX 14000, JUNO BEACH, F L 33408

+QN/g~

BE

FLORIDA POWER & LIGHT COMPANY

December 10, 1982.
L-82-536

Office of Nuclear Reactor=Regulation
Attention: Mr. Robert A. Clark, Chief

Operating Reactors Branch g3

Di vi si on of Licensi ng

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

Dear Mr. Clark:

Re: St. Lucie Unit 1

Docket No. 50-335
Degraded Grid Voltage Protection

Florida Power 5 Light has reviewed your letter dated September 13, 1982, which
-provided the staff's safety evaluation concerning deoraded grid voltage
protection at St. Lucie Unit 1, and which requested additional information on

several itens.

The responses to the information questions are attached. The Technical
Specifications which were requested are being forwarded in a separate letter
to Mr. I'isenhut as a request for a license amendment.

One of the requested Technical Specification changes (in current standard
Technical Specification wording) required "verifying thai on a simulated loss
of the diesel generator, with offsite power not available, the loads are shed

fran the emergency busses and that subsequent loading of the diesel generator
is in accordance with design requirements." Our current Technical
Specification 4.8.1.1.2 c.3. requires us to simulate a loss of offsite power
and then to check for load shedding and proper loading of the diesel
generato'r. The undervoltage protection system is tested by our current
speci ficati on, wi th he only di fference bei ng that we open the sta rtup
transformer breaker instead of the diesel generator breaker as described in
the standard Technical Specifications. The undervoltage devices sense the
loss of voltage, without regard for the cause, and perform their protection
function. 1<e have not, therefore, added the reouested chang'e, because we have
determined that our present test adequately tests the undervoltage pr otection
system.

OI<
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Office of Nuclear Reactor Regulation

Page 2

Should you or your staff have further questions on this subject, please
contact us.

Very truly yours,

Robert E. Uhrig
Vice President
Advanced Systems 5 Technology

REU/PLP/js

c c: J. P.. 0'e il 1 y, Reg i on I I
Harold F. Rei s, Esquire

Attachments



Response to NRC letter dated September 13, 1982

Reference: Degraded Grid Voltage - St. Lucie Unit 1

Reference: 1) FPRL letter, (R. E. Uhrig) to NRC dated May 20, 1982.

Question 1

Design details that demonstrate how the use of one relay per 080 volt Class
1E bus meets the requirements of IEEE 279-1971 and provide protection for
the Class lE equipment under both accident and non-accident conditions.

'esponse

The use of one relay per 080 volt Class 1E bus meets the requirements of
IEEE-279-1971. There does not exist any intertie between the A and B
undervoltage bus stripping/diesel generator starting logic. Should testing. or
maintenance be required or a relay malfunction occur, it would affect the
respective bus only. The other bus will remain connected to it's source and
ready to initiate the diesel generator should it be required to provide a
protective action as specified in IEEE-279-1971. In order to meet the staff
requirements a second undervoltage relay will be added to both 080 volt
busses. The function of these relays will remain the same. The new relays
will be paralleled to the existing relays, their contacts will be series
connected to produce a coincident logic scheme of 2-out-of-2.

As stated in Ref. 1 an undervoltage relay was added to each of the 080 volt
buses during the last refueling outage (October 1981). The relay setpoint of
429 volts supports the NRC request to assure that the voltage of all required
safety equipment will be above the required starting voltage during accident
conditions. The maximum 8 second time delay is chosen to preclude spurious
actuation due to momentary voltage fluctuation. The relay setpoint provides
protection for the Class 1E equipment under accident condition; i.e., the
equipment is capable of operating at the setpoint voltage, but will be
protected from starting below it's rating in case of safeguard signal actuation
concurrent with an unlikely sustained degraded grid voltage condition. Should
this postulated condition exist, the load shedding will be initiated; the diesel
generators will start, and load sequencing will follow. For non-accident
conditions, the 080 volt equipment protection is provided by the 0160 volt
undervoltage devices. As can be seen from the 0160 volt and 080 volt
equipment safe heating time vs. the undervoltage devices curves, the 0160
volt and 080 volt Class 1E equipment are protected from a sustained
degraded grid voltage/non-accident condition. The 080 volt equipment curve
has been referenced to the respective 4160 bus voltage to demonstrate that
the undervoltage devices would envelope the 080 volt equipment operating
voltages.



Question 2

Voltage/time curves to show that the inverse time undervoltage relays on the
0160 volt Class lE buses willadequately protect the Class lE equipment.

Response

The enclosed 4160 volt and 080 volt Class 1E equipment voltage/time curves
shows that the undervoltage devices on the 0160 volt Class lE busses will
adequately protect the Class 1E equipment. Inverse time relays"'will not be
utilized. The new undervoltage device logic will be designed to satisfy the
staff request for a coincident 2-out-of-2 logic scheme, with built-in
testability and annunciation.

Where a motor safe heating time curve applies to several motors, the worst
case motor (i.e., motor that would experience lowest voltage) was graphed.
To achieve an equivalent representation of equipment voltage vs relay
operating voltages, the 480 volt motor terminal voltage was equated to the
4160 bus voltage. The proposed technical specifications define three set
points of the 4160 volt undervoltage devices.

Question 3

Verification that the time delay associated with the 0160 volt Class IE
undervoltage relays is consistent with the time delay assumed in the FSAR
accident analysis for providing cooling to the core under accident conditions.

Response

As stated in response to question 1, above, the 080 volt relays provide
protection to all equipment on both 0KV and 080V busses during an accident
condition. Their 8 second maximum time delay is consistent with the time
delay assumed in the FSAR for providing cooling to the core under accident
conditions-

Question 0

Design details on bypassing/reinstatement of, the load shedding feature and
associated Technical Specifications.

Response

Figure-1 provides the. logic detailing the. bypassing/reinstaternent of the load
shedding feature.



Figure 1

Logic for bypassing/reinstatement of the load shedding feature. Reference
St. Lucie N 1 FSAR Figure 8.3-6C.

D. G. BREAKER

CLOSE TRIP

0.2 SEC.

AND

BYPASSED REINSTATED

0160V/080V BUS
LOAD SHEDDING



Figure 2

Motors Covered by Voltage Time Curves

Figure 3

Figure 0

Figure 5

Figure 6

Figure 7

Figure g

0160 V Switchgear
Component Cooling Pump 1A
Component Cooling Pump 1B

0160 V Switchgear
Aux. Feedwater Pump 1A
Aux. Feedwater Pump 1B

0160 V Switchgear
L.P. Safety Inject Pump lA
L.P. Safety Inject Pump IB

0160 V Switchgear
H.P. Safety Inject Pump 1A
H.P. Safety Inject Pump 1B

0160 V Switchgear
Containment Spray Pump 1A
Containment Spray. Pump 1B

0160 V Switchgear
Intake Cooling Water Pump 1A
Intake Cooling Water Pump 1B

Figure 9 OSO V Switchgear
+ 'harging Pump 1A

Charging Pump 1B

Figure 10 080 V Switchgear
HVS-1A Containment Fan Cooler
HVS-IB, Containment Fan Cooler
HVS-1C . 'ontainment Fan Cooler
HVS-1D Containment Fan Cooler

Figure ll 080 V Motor Control Center
Fuel Transfer Pump lA
Fuel Transfer Pump 1B
Air Compressor Motor
Instrument Air Compressor 1A
Insturment Air Compressor 1B
Boric Acid Make up Pump lA
Boric Acid Make up Pump 1B

Figure 12 OSO V
HVS-2A
HVS-2B
HVA-3A
HVA-3A
HVA-3B
HVA-3B
HVE-3A
HVE-3B
HVS-OA
HVS-OB

Motor Control Center
Reactor Bldg. Cavity Supply Fan
Reactor Bldg. Cavity Supply Fan
Outdoor Portion -Control Room A/C
Indoor Portion -Control Room A/C
Outdoor Portion -Control Room A/C
Indoor Portion -Control Room A/C
Reactor Bldg. Support Cool Fan
Reactor Bldg. Support Cool Fan
Aux. Bldg. Supply Fan
Aux Bldg. Supply Fan



Figure 12 480
HVS-5A
HYS-5B
HVE-6A
HVE-6B
HVE-7A
HVE-7B
HVE-9A
HVE-9B
HVE-11
HVE-12
HVE-13A
HVE-13B
RV-3
RV-0
RV-5
RV-6

V Motor Control Center (cont.)
Aux Bldg. Swgr. Supply Fan
Aux Bldg. Swgr. Supply Fan
Shield Bldg. Exhaust Fan
Shield Bldg. Exhaust Fan
Post Accident Hydrogen Purge Fan
Post Accident Hydrogen Purge Fan
Aux Bldg. Emerg. Exhaust Fan
Aux Bldg. Emerg. Exhaust Fan
Elect. Equip. Room Exhaust Fan
Elect. Equip. Room Exhaust Fan
Control Room Booster Fan
Control Room Booster Fan
Elect.,Equip. Room Power
Elect. Equip. Room Power Roof Vent
Diesel Gen. Fan
Diesel Gen. Fan

Figure 13 080 V Motor Control Center 12 Cylinder Engine Oil Circ. Pump 16
Cylinder Engine Oil Circ. Pump

+ Device on the bus that would experience the lowest voltage.
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