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Northern States Power Company 

414 Nicollet Mall 
Minneapolis, Minnesota 55401-1927 
Telephone (612) 330-5500

October 28, 1991

U S Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555

10 CFR Part 50 
Section 50.54(f)

MONTICELLO NUCLEAR GENERATING PLANT 
Docket No. 50-263 License No. DPR-22 

"Response to Generic Letter 91-06, "Adequacy of DC Power Supplies" 

This letter is provided in response to Generic Letter 91-06, titled 
"Resolution of Generic Issue A-30, 'Adequacy of Safety-Related DC Power 
Supplies', Pursuant to 10 CFR 50.54(f)". Enclosure 1 of the Generic Letter 
requested responses to specific questions concerning the design, operation, 
maintenance and testing of each plant's safety-related DC power supplies. The 
response to each of these questions is included as Attachment 1 to this 
submittal.  

Please contae-us if you require further information.

inomas m YarKer 
Manager 
Nuclear Support Services 

c: Regional Administrator-III, NRC 
NRR Project Manager, NRC 
Resident Inspector, NRC 
MPCA, Attn: J W Ferman 
J Silberg

Attachments: Affidavit to the US Nuclear Regulatory Commission 
Attachment 1 - Response to Generic Letter 91-06 

9111060256 911028 F 
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

NORTHERN STATES POWER COMPANY 

MONTICELLO NUCLEAR GENERATING PLANT DOCKET NO. 50-263 

RESPONSE TO GENERIC LETTER 91-06 
"ADEQUACY OF SAFETY-RELATED DC POWER SUPPLIES" 

Northern States Power Company, a Minnesota corporation, hereby provides the 
information requested by Generic Letter 91-06, titled "Resolution of Generic 
Issue a_30, 'Adequacy of Safety-Related DC Power Supplies', Pursuant to 10 CFR 
50.54(f)". Answers to the specific questions asked by the generic letter are 
provided in attachment 1 to this submittal.  

This letter contains no restricted or other defense information.  

NORTHERN AT ER COMPANY 

By 
Thomas M Parker 
Manager 
Nuclear Support Services 

On thise _ day of 6Z-i/4 L before me a notary public in and 
for said County, personally appeared Thomas M Parker, Manager Nuclear Support 
Services, and being first duly sworn acknowledged that he is authorized to 
execute this document on behalf of Northern States Power Company, that he 
knows the contents thereof, and that to the best of his knowledge, 
information, and belief the statements made in it are true an that it is not 
interposed for delay.
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MONTICELLO NUCLEAR GENERATING PLANT 

Response to Generic Letter 91-06 

Answers to the questions of Enclosure 1 of the Generic Letter are as follows: 

Ouestions 

The following information is to be provided for each unit at each 
site: 

1. Unit 1 

There is one unit at the Monticello site.  

2. a. The number of independent redundant divisions of Class 1E or 
safety-related DC power for this plant is 2 . (Include any 
separate Class lE or safety-related DC, such as any DC dedicated 
to the diesel generators).  

1) 2 divisions of 250 VDC 

2) 2 divisions of 125 VDC 

b. The number of functional safety-related divisions of DC power 
necessary to attain safe shutdown for this unit is 1 

a) 1 division of 250 VDC. (Station Blackout only) 

b) 1 division of 125 VDC.  

3. Does the control room at this unit have the following separate, 
independent annunciated alarms and indications for each division of DC 
power? 

a. alarms 

1. Battery disconnect or circuit breaker open? 

250 VDC & 125 VDC: The 250 VDC battery has battery 
disconnect switches on the battery output that are not 
monitored or alarmed. The disconnect switches are used for 
disconnecting the 250 VDC batteries from the DC distribution 
system. The 125 VDC system uses fuses as disconnects for 
the batteries. These fuses are not monitored or alarmed.  
Typically, the only time one of the batteries would be 
disconnected from its DC bus through the use of disconnects 
or fuses is during the capacity test. The capacity tests
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are performed during refueling outages and contain 
restoration steps with signoffs for closing disconnects or 
installing output fuses to return the batteries to an 
operable status. Plant prestart checklists that are 
performed prior to startup also contain a check of the 
disconnect switches for the 250 VDC system and a check of 
the fuses for the 125 VDC system.  

2. Battery charger disconnect or circuit breaker open (both 
input AC and output DC)? 

Input AC breaker: 

250 VDC: There is an AC power failure/high voltage 
shutdown alarm in the control room for Division I and 
a separate trouble alarm (AC power failure, high 
voltage shutdown, high voltage, low voltage, and 
ground) for Division II. These alarms would be 
received if the battery charger input AC breakers are 
opened.  

125 VDC: There is an alarm in the control room that 
alarms on AC power failure to the 125 VDC Division I 
or II battery chargers. This alarm would be received 
if any one of the battery charger input AC breakers 
are opened.  

Output DC breaker: 

250 VDC: There is a low/high voltage alarm in the 
control room for Division I and a separate trouble 
alarm (AC power failure, high voltage shutdown, high 
voltage, low voltage, and ground) for Division II.  

The output breakers for the battery chargers are not 
directly monitored or alarmed. Opening the output 
breaker disconnects the charger from the battery and 
the battery load, but voltage monitoring is retained 
on the batteries. The DC loads on the battery would 
quickly result in a low voltage condition (@125-126 
VDC) on the batteries and an alarm in the control 
room.  

125 VDC: There is a low/high voltage alarm in the 
control room for Division I and a separate low/high 
voltage alarm in the control room for Division II.
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The output breakers for the battery chargers are not 
directly monitored or alarmed. Opening the output 
breaker disconnects the charger from the battery and 
the battery load, but voltage monitoring is retained 
on the 125 VDC distribution panels. The DC loads on 
the battery would quickly result in a low voltage 
condition on the batteries and DC distribution busses 
and an alarm in the control room.  

3. DC system ground? 

250 VDC: There is a separate and independent control room 
alarm for Division I. There is a separate trouble alarm (AC 
power failure, high voltage shutdown, high voltage, low 
voltage, and ground) for Division II that would be alarmed 
in the control room on a ground on the Division II bus.  

125 VDC: There is a separate and independent control room 
alarm for Division I and a separate and independent control 
room alarm for Division II.  

4. DC bus undervoltage? 

250 VDC: There is a low/high voltage alarm in the control 
room for Division I and a separate trouble alarm (AC power 
failure, high voltage shutdown, high voltage, low voltage, 
and ground) for Division II. These alarms would be received 
on a low voltage condition on the DC busses.  

125 VDC: There is a low/high voltage alarm in the control 
room for Division I and a separate low/high voltage alarm in 
the control room for Division II.  

Corrective action for these alarms on the 250 VDC or 125 VDC 
requires inspection of local voltage meter to determine if 
alarm is for high or low voltage and provides instructions 
for the condition found.  

5. DC bus overvoltage? 

250 VDC: There is a low/high voltage alarm in the control 
room for Division I and a separate trouble alarm (AC power 
failure, high voltage shutdown, high voltage, low voltage, 
and ground) for Division II. These alarms would be received 
on a high voltage condition on the DC busses.
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125 VDC: There is a low/high voltage alarm in the control 
room for Division I and a separate low/high voltage alarm in 
the control room for Division II.  

Corrective action for these alarms on the 250 VDC or 125 VDC 
requires inspection of local voltage meter to determine if 
alarm is for high or low voltage and provides instructions 
for the condition found.  

6. Battery charger failure? 

250 VDC: There is an alarm in the control room that alarms 
on AC power failure, or high voltage shutdown for Division I 
of the 250 VDC system. There is also a separate low/high 
voltage alarm in the control room for Division I and a 
separate trouble alarm (AC power failure, high voltage 
shutdown, high voltage, low voltage, and ground) for 
Division II. Depending on the cause of the battery charger 
failure, one or more of these alarms would be received if 
the battery chargers shutdown on high voltage or otherwise 
failed.  

125 VDC: There is a low/high voltage alarm in the control 
room for each division and a separate alarm for battery 
charger AC power failure for both divisions. The voltage 
monitoring is on the 125 VDC distribution panels. Failure 
of a battery charger would place the DC loads on the battery 
and would quickly result in a low voltage condition on the 
batteries and distribution busses and an alarm in the 
control room.  

Corrective action for these alarms on the 250 VDC or 125 VDC 
requires inspection of local voltage meter to determine if 
alarm is for high or low voltage and provides probable 
causes and instructions for the condition found.  

7. Battery discharge? 

250 VDC: There is a low/high voltage alarm in the control 
room for Division I and a separate trouble alarm (AC power 
failure, high voltage shutdown, high voltage, low voltage, 
and ground) for Division II. A battery discharge would 
quickly result in a low voltage condition (@125-126 VDC) on 
the batteries and an alarm in the control room.
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125 VDC: There is a low/high voltage alarm in the control 
room for Division I and a separate low/high voltage alarm in 
the control room for Division II. A battery discharge would 
quickly result in a low voltage condition on the batteries 
and distribution busses and an alarm in the control room.  

b. Indications 

1. Battery float charge current? 

250 VDC & 125 VDC: Local indication is provided for the 
battery charger current output for each division of 
batteries and is recorded twice per day on the daily log and 
check sheets. Local indication is also provided for current 
in or out of each division of the batteries.  

2. Battery circuit output current? 

250 VDC & 125 VDC: Local indication is provided for the 
battery charger current output for each division of 
batteries and is recorded twice per day on the daily log and 
check sheets. Local indication is also provided for current 
in or out of each division of the batteries.  

3. Battery discharge? 

250 VDC & 125 VDC: Local indication is provided for current 
in or out of each division of the batteries.  

4. Bus voltage? 

250 VDC & 125 VDC: For each division there is separate and 
independent control room indication on the process computer.  

c. Does the unit havewritten procedures for response to the above 
alarms and indications? 

Written alarm response instructions are in place for the 250 VDC 
and 125 VDC system alarms. For those indications that are 
recorded on the daily log and check sheets and have minimum and 
maximum limits, notification of the shift supervisor is required 
if the readings are outside.of the specified limits.
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4. Does this unit have indication of bypassed and inoperable status of 
circuit breakers or other devices that can be used to disconnect the 
battery and battery charger from its DC bus and the battery charger from 
its AC power source during maintenance or testing? 

250 VDC & 125 VDC: Disconnecting the battery charger from it's AC 
source is indicated as follows: 

There is an alarm in the control room for AC power failure/high voltage 
shutdown of Division I of the 250 VDC and for AC power failure to the 
125 VDC Division I or II battery chargers. There is also a separate 
trouble alarm (AC power failure, high voltage shutdown, high voltage, 
low voltage, and ground) for Division II of the 250 VDC. These alarms 

.would be received if the battery charger input AC breakers are opened.  
The battery charger output breakers and the battery output disconnects 
or fuses are not directly monitored or alarmed. Disconnecting a battery 
charger from it's DC bus for maintenance or testing is controlled 
administratively by procedure or a Work Request Authorization (WRA).  
The shift supervisors review for Technical Specification operability 
requirements and approval to perform the work or testing must be 
obtained prior to the work beginning.  

If the standby charger is not placed in operation when removing a 
charger from service, then a battery or DC bus low voltage alarm would 
be received in the control room requiring inspection of the batteries 
and battery chargers.  

Typically, the only time one of the batteries would be disconnected from 
its DC bus through the use of disconnects or fuses is during the 
capacity test performed during the refueling outage. Disconnecting a 
battery from it's DC bus for maintenance or testing is also controlled 
administratively by procedure or a Work Request Authorization (WRA).  
The shift supervisors review for Technical Specification operability 
requirements and approval to perform the work or testing must be 
obtained prior to the work beginning.  

5. If the answer to any part of question 3 or 4 is no, then provide 
information justifying the existing design features of the facility's 
safety-related DC systems.  

Information on the existing design features of the alarms and 
indications for the 250 VDC and 125 VDC systems at this facility is 
provided in the associated sections above. The existing alarms and 
indication for the DC power systems are adequate to identify abnormal 
conditions on the DC power systems and to alert personnel to the 
potential for degradation of the DC power supplies. However, further 
review of the DC power systems annunciator design at this facility will
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be performed utilizing Individual Plant Evaluation methodology. The 
facility's Individual Plant Evaluation submittal is in the final stages 
of preparation and is due to the NRC shortly. There is insufficient 
time to complete the annunciator design review and include the results 
in the Individual Plant Evaluation submittal, thus the results of this 
review will be provided by separate letter on or before May 1, 1992.  

6. (1) Have you conducted a review of maintenance and testing activities 
to minimize the potential for human error causing more that one DC 
division to be unavailable? 

Yes, plant procedures minimize the potential for human error to 
cause more than one DC division to be unavailable.  

(2) Do plant procedures prohibit maintenance or testing on redundant 
DC divisions at the same time? 

Plant procedures prohibit maintenance or testing during power 
operation that could affect operability of redundant DC systems.  
During plant outages, maintenance and test procedures are 
performed on a divisional basis (i.e. one division at a time).  

7. Are maintenance, surveillance and test procedures regarding station 
batteries conducted routinely at this plant? Specifically: 

a. At least once per 7 days are the following verified to be within 
acceptable limits: 

1. Pilot cell electrolyte level? 

250 VDC & 125 VDC: Electrolyte level in all cells is 
verified to be within acceptable limits every 7 days.  

2. Specific gravity or charging current? 

250 VDC & 125 VDC: Specific gravity of the batteries' 
pilot cells is verified to be within acceptable limits every 
7 days.  

3. Float voltage?

250 VDC & 125 VDC: Float voltage of the batteries' pilot
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cells is verified to be within acceptable limits every 7 
days.  

4. Total bus voltage on float charge? 

250 VDC & 125 VDC: Battery float voltage is verified to be 
within acceptable limits every 7 days.  

5. Physical condition of all cells? 

250 VDC & 125 VDC: Physical condition of all cells is 
checked every 7 days.  

b. At least once per 92 days, or within 7 days after a 
battery discharge, overcharge, or if the pilot cell 
readings are outside the 7-day surveillance 
requirements are the following verified to be within 
acceptable limits? 

If the pilot cell readings should be found outside of 
specified limits during the seven day surveillances, 
then a case evaluation affecting operability is made 
for each instance of out-of-surveillance limits.  

In the event of an accidental discharge or overcharge, 
an operability evaluation is performed and appropriate 
actions taken to ensure operability is maintained.  

1. Electrolyte level of each cell? 

250 VDC & 125 VDC: The electrolyte levels of 
all battery cells are checked and determined to 
be within acceptable limits during weekly 
operability checks and following discharge 
testing.  

2. The average specific gravity of all cells? 

250 VDC & 125 VDC: The specific gravity of each 
battery cell is checked and determined to be 
within acceptable limits during quarterly 
operability checks and following discharge 
testing. These values are not averaged, but the
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data is available to compute the average if 
needed.  

3. The specific gravity of each cell? 

250 VDC & 125 VDC: The specific gravity of each 
battery cell is checked and determined to be 
within acceptable limits during quarterly 
operability checks and following discharge 
testing.  

4. The average electrolyte temperature of a 
representative number of cells? 

250 VDC & 125 VDC: The temperature of every 
fifth cell is checked and determined to be 
within acceptable limits during quarterly 
operability checks and following discharge 
testing. These values are not averaged, but the 
data is available to compute the average if 
needed.  

5. The float voltage of each cell? 

250 VDC & 125 VDC: The float voltage of each 
battery cell is verified to be within limits on 
a monthly basis.  

6. Visually inspect or measure resistance of 
terminals and connectors (including the 
connectors at the DC bus? 

250 VDC & 125 VDC: Inter-cell connectors are 
inspected weekly and resistance measured every 
six months. Inspection of the bus connections 
is not performed. The bus connections are not 
subject to corrosion or loosening as the battery 
connections are.  

c. At least every 18 months are the following verified: 

1. Low resistance of each connection (by test)?
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250 VDC & 125 VDC: The resistance of each 
battery connection is measured and recorded on a 
semi-annual basis.  

2. Physical condition of the battery? 

250 VDC & 125 VDC: The physical condition of 
the batteries is verified on a semi-annual 
basis.  

3. Battery charger capability to deliver rated 
ampere output to the DC bus? 

250 VDC: Following the discharge tests, the 
current limiting setpoints are checked against 
manufacturer's criteria while the chargers are 
on equalizing charge at full charge.  

125 VDC: Currently these battery chargers are 
not tested for rated output. This has been 
identified as a deficiency. To enhance the 
reliability of the chargers, these tests will be 
incorporated into the preventive maintenance 
program.  

4. The capability of the battery to deliver its 
design duty cycle to the DC bus? 

250 VDC & 125 VDC: Discharge performance tests 
are performed on the batteries each refueling 
outage. Design duty cycle testing is performed 
whenever significant load changes are made on a 
battery system.  

5. Each individual cell voltage is within 
acceptable limits during the service test? 

250 VDC & 125 VDC: Individual cell voltages are 
verified to be within acceptable limits during 
the 18-month discharge performance tests and 
when service tests are performed.  

d. At least every 60 months, is capacity of each battery
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verified by performance of a discharge test? 

250 VDC & 125 VDC: Discharge performance tests are 
performed on the batteries each refueling outage.  

e. At least annually, is the battery capacity verified by 
performance discharge test, if the battery shows signs 
of degradation or has reached 85% of the expected 
service life? 

250 VDC & 125 VDC: Plant batteries, by plant policy, 
are not allowed to reach 85% of capacity and would be 
replaced prior to reaching 85% of the expected service 
life or if significant degradation is detected.  

8. Does this plant have operational features such that following loss of 
one safety-related.DC power supply or bus: 

a. Capability is maintained for ensuring continued and adequate 
reactor cooling? Yes 

b. Reactor coolant system integrity and isolation capability are 
maintained? Yes 

c. Operating procedures, instrumentation (including indicators and 
annunciators), and control functions are adequate to initiate 
systems as required to maintain adequate core cooling? Yes 

9. If the answer to an part of question 6, 7 or 8 is no, then provide your 
basis for not performing the maintenance, surveillance and test 
procedures described and/or the bases for not including the operational 
features cited.  

Information on the associated maintenance, surveillance and test 
procedures for the DC power systems at this facility is provided in the 
associated sections above. The existing preventive maintenance and 
surveillance practices in place for the DC power systems at the 
Monticello Nuclear Generating Plant will detect any degradation of the 
DC power supplies and ensure a reliable source of DC power. The 
reliability of the DC power systems will be further enhanced by 
incorporating rated output testing of the 125 VDC battery chargers into 
the preventive maintenance program.


