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NRC-84-57 

WISCONSIN PUBLIC SERVICE CORPORATION 

P.O. Box 1200, Green Bay, Wisconsin 54305 

April 4, 1984 

Dr. Harold R. Denton, Director 
Office of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Gentlemen: 

Docket 50-305 
Operating License DPR-43 
Kewaunee Nuclear Power Plant 
Proposed Amendment 58 to the KNPP Technical Specifications 

References: 1. Letter from C. W. Giesler (WPSC) to H. R. Denton (US NRC) 
dated February 22, 1984 

2. Letter from C. W. Giesler (WPSC) to H. R. Denton (US NRC) 
dated March 8, 1984.  

This letter provides additional information to support our proposed Amendment 58 
of the KNPP Technical Specifications, as requested by the NRC staff.  

High Voltage Concerns 

As mentioned in our letter of February 22, 1984, the tap settings on the reserve 
auxiliary transformer, the tertiary auxiliary transformer and the station ser
vice transformers have been chosen to optimize the acceptable voltages for all 
expected conditions. In deciding the appropriate tap setpoints, several alter
native combinations were considered. One criterion used in this analysis was 
that voltage should not exceed +10% of motor nameplate voltage for the maximum 
predicted 138 KV substation voltage (which corresponds to light load conditions).  
The settings chosen give the best voltage profile on the safeguard buses while 
avoiding any possibility of overvoltage operation. Table 1 (attached) provides 
predicted maximum voltages at various buses and motor control centers throughout 
the plant.  

Voltage Profile at Protection Relay Setpoints 

The proposed nominal setpoints for blackout and undervoltage protection are 
85.0% and 92.5%, respectively. Table 2 (attached) provides the predicted 
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voltages at various buses and motor control centers when the safeguard buses 
are at these setpoints.  

Tolerances 

During the course of our discussions on this proposed technical specification 
request, the subject of the +2% tolerances allowed for the undervoltage set
points has arisen. The 2% tolerance was based on a review of the observed drift 
of the undervoltage monitor setpoints. Two percent is also the repetitive 
accuracy of response of the monitor, as specified by the manufacturer.  

As noted in our discussions, we have performed our safety analyses at the nomi
nal setpoint values. The +2% tolerance is justified based on the conservatisms 
in the analysis. For example, the assumptions used for motor performance 
characteristics generally are based on nameplate values. Conservative motor 
efficiencies and power factors are also assumed. Even the basic acceptance cri
terion, that is, maintenance of -10% of nameplate voltage, is conservative.  

In addition, the effect of low voltage operation is well understood. Low voltage 
operation results in higher operating temperatures for the effected equipment, 
which can be translated to a loss of operational life of the equipment. Even 
taking no credit for operator action, the length of time of operation at low 
voltages (this situation itself being a low probability event) would be very 
small. This would result in a short degradation of motor life, insignificant 
when compared to the 40-year life of the equipment.  

The conservatisms noted above are applicable to both the second level and loss 
of voltage setpoints. It is also noteworthy that the Kewaunee Nuclear Power 
Plant safeguards motors were purchased with a requirement that breakdown torque 
equal or exceed 200% of running torque (190% for motors above 200 hp) at 
nameplate voltage. Therefore, the motors will be capable of carrying their con
nected loads unless motor voltage goes below 71% of nameplate.  

Battery Chargers 

In our letter of May 1, 1981 (E. R. Mathews, WPSC to S. A. Varga, US NRC) we 
discussed the effects of low voltage on the 480 volt battery chargers. This 
discussion is still applicable should low voltages occur. Specifically, the 
battery chargers will maintain design regulation voltage output over a voltage 
input fluctuation of nominal (480 VAC) +10% and will maintain rated DC output 
current at the float voltage; the effect of a voltage below the -10% design 
voltage will be a decrease in charger output voltage, depending on the extent of 
discharge of the battery at that time. This condition is not deemed critical 
since the station batteries are normally fully charged. The station batteries 
are designed to a load cycle duration in excess of the time delay associated 
with the second-level undervoltage protection. The battery chargers are 
supplied power through MCC 1-52C and 1-62C. The voltages at these points when 
the voltage on the safeguards buses is at the relay setpoints are indicated on 
Table 2.
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Thermal Overload Devices 

In our letter of February 1, 1982 (E. R. Mathews, WPSC to S. A. Varga, US NRC) we 
committed to revising the setpoint of the time delay relays associated with the 
second level undervoltage protection to less than five minutes. In addition, 
we committed to evaluating the sizing of the motor heaters, or thermal overload 
devices, associated with safety related motors to assure that they will not pre
vent equipment operation during degraded grid conditions. Finally, we committed 
to changing those thermal overload devices which had unacceptable ratings. This 
work was completed shortly after our February 1, 1982 letter. The thermal 
overload devices are not affected by our proposed technical specification revi
sion because the basis for the setpoint remains unchanged.  

Relay Schematic 

At the request of your staff, a simplified schematic of the second level under
voltage protection is provided as an attachment to this letter (Figure 1).  

Second Level Undervoltage Alarms 

The relays that provide control room annunciation for second level undervoltage 
are the same used for protection. These are class IE relays.  

Additional Technical Specifications 

By September 1, 1984, WPSC will propose additional technical specifications 
which will establish a lower limit for the time delay associated with the first 
level undervoltage protection.  

480 Volt Motors 

We have previously noted that generally, continuous duty motors on our 480 volt 
buses were purchased as 460 volt motors. There are four exceptions to this: 
the control room air conditioning compressor motors and the internal containment 
spray pump motors. The control room A/C compressor motors are powered from 
MCC's 1-52F and 1-62J. The manufacturer has specified an acceptable voltage 
range of +15% of 480 volts for these motors. Our predictions continue to show 
that the voltage at these motors will be well within acceptable limits for these 
motors (see Table 1).  

The internal containment spray pump motors are powered from buses 1-51 and 1-61.  
Our records indicate that based on conversations with the motor manufacturer 
at the time of our initial study (September 1979), these motors were treated 
as 460 volt motors. During the reviews associated with this proposed technical 
specification amendment, we have not been able to piece together a complete 
documentation set on those conversations. In order to assure that adequate 
voltages are maintained at the ICS pumps, we have carefully evaluated the 
voltage profile at the pumps when the voltage at the safeguards buses is 92.5% 
of nominal. Assuming actual operating conditions for horsepower and full load 
amps (as confirmed by pump curve testing) the voltage and current at the ICS 
pumps are predicted to be as follows:
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ICS Pump 1A 

Safeguard Bus Voltage Voltage % of Nameplate Current % of F.L.A.( 1) 
(% of Nominal) (Volts) (Amps) 

92.5 425 88.5 237 90.5 
85.0 385 80.2 262 100.0 

ICS Pump 1B 

Safeguard Bus Voltage Voltage % of Nameplate Current % of F.L.A.( 1) 
(% of Nominal) (Volts) (Amps) 

92.5 429 89.4 235 89.7 
85.0 388 80.8 259 98.9 

(1) F.L.A. is Full Load Amp which = 262 amps.  

Given the conservatism discussed under "Tolerances", above, the small deviations 
(1.5% and 0.6%) from the +10% criterion at the second level setpoint are tolerable.  
In addition, the ICS pumps would be run only as needed to control containment 
pressure. It is likely that these pumps would be run for only a few hours at 
the start of a postulated accident, and only occasionally thereafter (see 
discussion entitled "Recirculation" on page 6.4-7 of the KNPP updated FSAR).  

Furthermore, and most importantly, the current drawn by these motors will not 
exceed their Full Load Amp rating even at the 85% setpoint. Since the concern 
of low voltage operation is really overcurrent protection (excessive heatup and 
resultant loss of life will not occur until F.L.A. is exceeded), this analysis 
clearly shows that ICS pump operation will not be degraded by this proposed 
technical specification request.  

Further Studies 

Our letter of February 22, 1984 discussed the studies we have commenced regarding 
potential voltage extremes associated with the electrical grid connected to our 
substation. We would like to point out that these studies are being performed 
using conservative assumptions (for example, in regards to line outages).  
Specifically, for the study discussed in the February 22 letter, the Point Beach 
345 KV transmission line was assumed to be out of service, the load demand was 
assumed to be at an all time peak, and an unusually large amount of power was 
assumed to be imported from neighboring systems. The predicted voltage on the 
138 grid for this condition is 133.1 KV.  

During normal conditions, with all offsite distribution lines in service at peak 
load conditions, voltages at the safeguards buses are predicted to be greater 
than the existing second level undervoltage setpoints (95%). The predicted 
voltage for this condition is 137.9 volts. We are continuing to study this; 
however, please note that this is an independent issue and should not affect the 
review of our proposed amendment 58 to the Kewaunee Technical Specifications.
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Very truly urs, 

C. W. Giesler 
Vice President - Nuclear Power 

CAS/js 

Attach.  

cc - Mr. S. A. Varga, US NRC 
Mr. Robert Nelson, US NRC 
Mr. C. F. Riederer, PSCW
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Table 

KNPP Loadflow - High

NRC9-10.4

1 
Voltage Base Cases

Bus Voltage Worst Equip. Bus Voltage 

1-5 4286 4279 1-6 4316 

1-51 506 502 1-61 506 

1-52 487 NA(1) 1-62 489 

MCC 1-52A 487 NA MCC 1-62A 489 

MCC 1-52B 486 NA MCC 1-62B 489 

MCC 1-52C 486 NA MCC 1-62C 488 

MCC 1-52D 487 NA MCC 1-620 489 

MCC 1-52E 487 NA MCC 1-62E 488 

MCC 1-52F 484 NA MCC 1-62G 502 

BRA-105(2) 209 NA MCC 1-62H 488 

MCC 1-62J 486 

BRB-105( 2) 210 

NOTES: (1)NA in Worst Engineering Column means that the particular 
limiting.  

(2)The nominal voltage for BRA-105 and BRB-105 is 208 volts.

Worst Equip.  

4307 

504 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

bus or MCC is not



0

Bus 

1-5 

1-51 

1-52 

MCC 1-52A 

MCC 1-52B 

MCC 1-52C 

MCC 1-52D 

MCC 1-52E 

MCC 1-52F 

BRA-105( 2 )

Table 2 
KNPP Loadflow - Low Voltage 

92.5% 

Minimum Equipment 
Voltage Voltage 

3848 3833 

431 422 

423 MCC 1-52F 

422 NA( 

420 NA 

421 NA 

420 NA 

421 NA 

413 NA 

180 NA

NRC9-10.3

Base Cases

85% 

Minimum Equipment 
Voltage Voltage 

3535 3519 

391 381 

384 MCC 1-52F 

383 NA 

381 NA 

383 NA 

381 NA 

383 NA 

374 NA 

163 NA

1-6 3849 3833 

1-61 432 419 

1-62 421 MCC 1-62J 

MCC 1-62A 419 NA 

MCC 1-62B 419 NA 

MCC 1-62C 420 NA 

MCC 1-62D 418 NA 

MCC 1-62E 419 NA 

MCC 1-62G 432 NA 

MCC 1-62H 419 NA 

MCC 1-62J 414 NA 

BRB-105( 2) 180 NA 

NOTES: (1)NA in minimum equipment voltage 
is not limiting.  

(2)Nominal voltage for BRA-105 and

3536 3517 

392 381 

383 MCC 1-62J 

381 NA 

380 NA 

381 NA 

379 NA 

381 NA 

393 NA 

381 NA 

374 NA 

163- NA 

column implies that the particular MCC 

BRB-105 is 208 volts.
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