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WISCONSIN PUBLIC SERVICE CORPORATION 

600 North Adams * P.O. Box 19002 * Green Bay, WI 54307-9002

October 25, 1991 10 CFR 50.54(f)

U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
Generic Letter 91-06

Reference: 1) Resolution of Generic Issue A-30, "Adequacy of Safety-Related DC Power 
Supplies," pursuant to 10 CFR 50.54(f) (Generic Letter 91-06) dated April 29, 
1991

This letter provides Wisconsin Public Service Corporation's (WPSC) response to Reference 1 
which requested information concerning the resolution of Generic Issue (GI) A-30 as part of the 
resolution of GI-128 "Electrical Power Reliability." Generic Issue A-30 focuses on safety
related DC power supplies.

Attached is the completed questionnaire with WPSC's 
questions regarding the response to this questionnaire, 
member of my staff.  

Si cerely, 

C. R. Steinhar t 

Senior Vice President-Nuclear Power 

DJW/jms 
Attach.  
cc - US NRC - Region III 

Mr. Patrick Castleman, US NRC

response underlined. If there are any 
please feel free to contact myself or a 

Subscribed and Sworn to 
Before Me Thi - Day 
of 1991 

otary Public, State of Wisconsin 

My Commission Expires: 
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ATTACHMENT 1 

To 

Letter from C. R. Steinhardt (WPSC) to Document Control Desk (NRC) 

Dated

October 25, 1991



D'ocument Control Desk 
October 25, 1991 
Attachment 1, Page 1 

WPSC's response is underlined, following the NRC's request for information: 

1. Unit Kewaunee Nuclear Power Plant (KNPP) 

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 1E or safety-related dc, 
such as any dc dedicated to the diesel generators.) 

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

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

a. Alarms 

1. Battery disconnect or circuit breaker open? Yes - KNPP has control room alarms 
which are entitled "Battery 1A Abnormal" and "Battery lB Abnormal" that 
would annunciate when each respective battery disconnect is opened. These 
alarms are annunciated when the voltage across the respective battery drops from 
its float voltage of 132 VDC. to less than 125 VDC.( 1 ) 

2. Battery charger disconnect or circuit breaker open (both input ac and output dc)? 
Yes 

3. dc system ground? Yes 

4. dc bus undervoltage? Yes 

5. dc bus overvoltage? Yes 

6. Battery charger failure? Yes - For the battery charger, KNPP has control room 
nlarms which are entitled "Rattery A Charger Trouble" and "Batterv B Charger
Trouble". These alarms are annunciated on loss of AC voltage, DC voltage less 
than 125 VDC or greater than 144 VDC. the DC output breaker being tripped, 
or charger output current less than 0.5 amps.  

(1) KNPP is in the process of changing the setpoint from 125 VDC to 128 VDC based on 
a recommendation from the battery manufacturer. (This setpoint change is tentatively 
scheduled for January, 1992.)
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There are also control room alarms which are entitled "BRA-102 DC Voltage 
High/Low" and "BRB-102 DC Voltage High/Low". At KNPP, "BRA-102" and 
"BRB-102" are safeguard DC buses, train A and train B. respectively. The 
purpose for the low voltage alarm is to detect a battery charger malfunction 
during normal plant operation. The purpose of the high volts alarm is to detect 
an upward drift in the battery charger voltage.  

7. Battery discharge? Yes - There are battery abnormal alarms in the control room.  
If any battery cell voltage drops below 2.15 VDC or if the entire battery voltage 
drops below 125 VDCM) this alarm will annunciate. In addition, the battery 
discharge current is available on a local monitor in the battery room.  

b. Indications 

1. Battery float charge current? This indication is available locally from the 
monitoring system in the battery room. The battery monitoring system is a 
device that continually monitors various parameters in the battery room. The 
operators check the local monitoring panel and general battery room condition 
each shift to ensure no abnormal conditions exist.  

2. Battery circuit output current? This indication is available locally from the 
monitoring system in the battery room. The operators check the local 
monitoring panel and general battery room condition each shift to ensure no 
abnormal conditions exist.  

3. Battery discharge? Battery discharge may be monitored in the control room by 
monitoring variations in the bus voltage indicator. In addition, battery discharge 
current is available locally in the battery room.  

4. Bus voltage? Yes 

c. Does the unit have written procedures for response to the above alarms and 
indications? Yes 

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? 
KNPP has control room alarms which are entitled "Battery 1A Abnormal" and "Battery 
lB Abnormal" that would annunciate when each respective battery disconnect is opened.  

(1) KNPP is in the process of changing the setpoint from 125 VDC to 128 VDC based on 
a recommendation from the battery manufacturer. (This setpoint change is tentatively 
scheduled for January, 1992.)
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These alarms are annunciated when the voltage across the respective battery drops from 
its float voltage of 132 VDC. to less that 125 VDC.(') 

For the battery charger, KNPP has control room alarms which are entitled "Battery A 
Charger Trouble" and "Battery B Charger Trouble". These alarms would annunciate on 
loss of AC voltage, DC voltage less than 125 VDC or greater than 144 VDC, the DC 
output breaker being tripped, or charger output current less than 0.5 amps.  

There are also control room alarms which are entitled "BRA-102 DC Voltage High/Low" 
and "BRB-102 DC Voltage High/Low". At KNPP. "BRA-102" and "BRB-102" are 
safeguard DC buses, train A and train B. respectively. The purpose for the low voltage 
alarm is to detect a battery charger malfunction during normal plant operation. The.  
purpose of the high voltage alarm is to detect an upward drift in the battery charger 
voltage.  

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. As discussed in our 
response to item 3. some of the indication is available locally instead of in the control 
room. This is acceptable because an abnormal battery condition is alarmed in the control 
room. One of the operator's responses to a battery system alarm is to reverify and 
determine the cause of the alarm on the local status panel which has all the indication.  
In addition, the operators check the local monitoring panel and general battery room 
conditions each shift to ensure that no abnormal conditions exist.  

6. (1) Have you conducted a review of maintenance and testing activities to minimize the 
potential for human error causing more than one dc division to be unavailable? Yes 
and, (2) do plant procedures prohibit maintenance or testing on redundant dc divisions 
at the same time? Yes 

If the facility Technical Specifications have provisions equivalent to those found in the 
Westinghouse and Combustion Engineering Standard Technical Specific for maintenance and 
surveillance, then question 7 may be skipped and a statement to that effect may be inserted here.  
Surveillance testing intervals for the station batteries are not the same as for a standard technical 
specification plant. KNPP is a custom technical specification plant whose battery maintenance 
specifications have been in effect since original plant licensing.  

(1) KNPP is in the process of changing the setpoint from 125 VDC to 128 VDC based on 
a recommendation from the battery manufacturer. (This setpoint change is tentatively 
scheduled for January, 1992.)
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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? KNPP presently checks electrolyte level of all battery 
cells in a monthly and a quarterly surveillance procedure in accordance with 
KNPP Technical Specification 4.6.b.2 which requires that the height of 
electrolyte level in every battery cell be checked quarterly and IEEE Std.  
450-1987 Section 4.3.1 which recommends electrolyte level of all battery cells 
be checked at least once per month. In addition, a check of the safeguards 
battery cells are a part of the plant equipment operators normal shift tours. This 
informal inspection checks electrolyte level and indication of leakage in all 
battery cells.  

2. Specific gravity or charging current? KNPP presently checks the pilot cell 
specific gravity monthly in accordance with KNPP Technical Specification 
4.6.b. 1 and the specific gravity of all battery cells are checked quarterly in 
accordance with KNPP Technical Specification 4.6.b.2. The charging current 
is presently checked monthly. IEEE Std. 450-1987 Section 4.3.1 recommends 
specific gravity be checked at least once per month.  

In addition, the specific gravity is indirectly monitored on a continuous basis by 
the battery abnormal alarms in the control room. If the specific gravity of a 
battery cell would drop, the voltage on that cell would also drop and the 
respective battery abnormal alarm would annunciate if the cell voltage is less 
than 2.15 VDC. The equipment operator would then be sent to investigate the 
cause of the alarm.  

3. Float voltage? KNPP presently checks the float voltage of each battery cell 
monthly in accordance with KNPP Technical Specification 4.6.b. 1 and IEEE Std.  
450-1987 Section 4.3.1 which recommends that the float voltage at the battery 
terminal be checked out at least once per month. In addition, the float voltage 
of each battery cell is continually monitored in the control room by the battery 
abnormal alarms. The respective battery abnormal alarm would annunciate if the 
respective battery terminal voltage is less than 125 VDC( 1) or if an individual 
cell voltage is less than 2.15 VDC. The equipment operator will then be sent to 
investigate the cause of the alarm.  

(1) KNPP is in the process of changing the setpoint from 125 VDC to 128 VDC based on 
a recommendation from the battery manufacturer.. (This setpoint change is tentatively 
scheduled for January, 1992.)
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4. Total bus voltage on float charge? KNPP presently checks the float voltage of the 
battery monthly in accordance with KNPP Technical Specification 4.6.b. 1.  
IEEE Std. 450-1987 section 4.3.1 recommends that the float voltage at the 
battery terminal be checked at least once per month. Since the battery is on float 
charge, the cables that are connecting the battery to the bus carry very little 
current: therefore, the bus voltage on float charge is virtually the same as the 
voltage at the battery. In addition, the DC bus voltage is continually displayed 
in the control room.  

5. Physical condition of all cells? KNPP presently checks the physical condition of 
all cells monthly under a preventive maintenance procedure. IEEE Std. 450
1987 recommends checking for cracks in cells, leakage of electrolyte, and 
general appearance of the battery monthly. In addition, a check of the physical 
condition of all safeguards battery cells are a part of the plant equipment 
operators normal shift tours. This informal inspection checks the battery jars for 
cracks and checks electrolyte for discoloration.  

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:

LIC\NRC\N513
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1. Electrolyte level of each cell? KNPP presently checks the electrolyte level of all 
battery cells in a monthly and a quarterly surveillance procedure.(2) 

2. The average specific gravity of all cells? KNPP presently records the lowest 
specific gravity of all 59 battery cells tested in a quarterly surveillance 
procedure. This battery cell is then designated as the pilot cell for the following 
quarter. (2) 

3. The specific gravity of each cell? KNPP presently checks the specific gravity of 
each battery cell in a quarterly surveillance procedure.(2) 

4. The average electrolyte temperature of a representative number of cells? KNPP 
presently checks the electrolyte temperature of every battery cell in a quarterly 
surveillance procedure. (2) 

5. The float voltage of each cell? The float voltage of each cell is presently checked 
in a monthly surveillance procedure.( 2) 

6. Visually inspect or measure resistance of terminals and connectors (including the 
connectors at the dc bus)? This surveillance procedure has been changed to be 
performed quarterly effective August, 1991. This test had previously been 
performed annually. (2) 

(2) KNPP does not have a formal procedural requirement to verify battery parameters within 7 days after a 

discharge, overcharge, or pilot cell reading being outside the acceptable limits. This is acceptable since the chances of 

a battery discharge, overcharge, or pilot cell readings being outside the surveillance requirements is minimal as justified 
below, or other controls are already in place to verify battery cells are within acceptable limits following one of these 

occurrences.  

KNPP maintains their batteries on constant float charge; therefore, the batteries will not significantly discharge 

during normal plant operation. The only times the battery is discharged is during the scheduled performance and service 

tests. At the completion of these tests, the battery is then connected back onto the battery chargers and an equalizing 

charge is performed. Following the equalizing charge, the quarterly tests are performed to verify that the battery cells 

are within acceptable limits.  

The battery chargers are maintained through an annual preventive maintenance procedure. This procedure 

provides guidance for the adjustment of float voltage, equalizing voltage, and current limit of the safeguard battery 

chargers. Therefore, the possibility of a battery overcharge is minimal.  

If a problem during the monthly pilot cell test is encountered, the group supervisor is informed, a surveillance 

procedure exception report (SPER) is generated, and a work request is written to correct the condition. The followup 

actions may include performing a surveillance procedure or a partial surveillance as required to verify the operability 

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

1. Low resistance of each connection (by test)? Yes 

2. Physical condition of the battery? Yes 

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

4. The capability of the battery to deliver its design duty cycle to the dc bus? At 
KNPP, a routine service test is not performed. In accordance with ANSI/IEEE 
Std. 450-1987, Section 5.3. an initial service test was performed on the batteries.  

5. Each individual cell voltage is within acceptable limits during the service test? 
At KNPP, a routine service test is not performed. In accordance with 
ANSI/IEEE Std. 450-1987, Section 5.3. an initial service test was performed on 
the batteries. During this initial service test the battery cells were within the 
acceptable limits.  

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

e. At least every 60 months, 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? Yes 

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
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9. If the answer to any 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.  

A routine service test is not performed at KNPP. In lieu of performing a routine service 
test, the capability of the batteries to deliver their design duty cycle is ensured by 
maintaining administrative controls on battery load additions and verified by the 
performance of a routine battery discharge test.  

New batteries were purchased and installed during the 1990 refueling outage. The new 
batteries were sized with a substantial margin in load capacity and duty cycle. Following 
installation, a service test was performed in accordance with IEEE Std. 450-1987 and 
KNPP Technical Specification 4.6.b.4. This initial service test was performed with a 
battery duty cycle margin of 10%. During this initial service test, the battery cells were 
within the acceptable limits.  

Subsequent to installing the new batteries, an electrical load addition Engineering Control 
Procedure (ECP) was developed to ensure that all of the appropriate design 
considerations are evaluated when adding any new electrical loads to the plant electrical 
distribution systems. If. due to load additions, a battery's total load exceeds 110% of 
its original load as documented in the KNPP 125 VDC Station Battery Duty Cycle 
Determination Manual, the battery sizing will be reviewed and the service test will be 
repeated as described in IEEE 450-1987.  

The performance test, which is conducted every 60 months, is run at full capacity: 
therefore, this is a more rigorous test than the service test at KNPP. Based on the 
margin in battery sizing, the results of the initial service test, the administrative controls 
to evaluate load additions and conducting the performance test which is more rigorous.  
the 18-month service test is not necessary.  

In summary, KNPP is in the process of developing a reliability centered maintenance 
(RCM) program for the DC supply and distribution system. A review of the work 
requests. which document any maintenance activities performed on the batteries, and 
SPERs demonstrates a high degree of reliability for the existing batteries. Therefore, the 
existing indications, annunciators and surveillance test intervals are acceptable to detect 
declining battery performance or out of tolerance conditions prior to adversely affecting 
battery operation.
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