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Mr. Steven A. Varga, Chief 
Operating Reactors Branch #1 
Division of Licensing 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear Mr. Varga: 

Docket 50-305 
Operating License DPR-43 
Letter from Mr. Varga to Mr. E. R. Mathews Dated August 21, 1980 

This letter is in response to your August 21, 1980 request for additional 
information concerning the adequacy of station electrical distribution system 
voltage analyses we performed. As stated in our October 14, 1980 letter, we 
could not respond within the requested 30 days because additional calculations 
would be required to answer these questions. That additional work is now 
complete and the responses to your questions are contained in the enclosure 
to this letter.  

Very truly yours, 

E. R. Mathews 
Vice President 
Power Supply & Engineering 

jac 

Enclosure

cc - Mr. Robert Nelson 

NRC Resident Inspector 
RR #1, Box 999 
Kewaunee, WI 54216 
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ENCLOSURE 

REQUEST FOR ADDITIONAL INFORMATION REGARDING 

THE ADEQUACY OF STATION ELECTRIC DISTRIBUTION SYSTEM VOLTAGES 

KEWAUNEE NUCLEAR POWER PLANT (DOCKET NO. 50-305) 

1. Page 2, paragraph 3 requires that "the adequacy of the on-site distribution 
of power from the off-site circuits shall be verified by test to assure 
that analysis results are valid. Plea'se provide (1) a description of the 
method for performing this verification and (2) the test results." 
Reference b did not address this subject.  

In the analysis performed by Fluor Power Services (FPS) for the 
Kewaunee Plant, there are no specific applicable tests that can 
be performed. There has,however, been considerable operational 
experiences which do verify the adequacy of the electrical 
distribution system.  

Specific tests are not applicable because the analysis performed 
is a worst case analysis. Full load nameplate voltages and currents 
for pump motors were used in the analysis. Tests cannot physically 
achieve these conditions. Actual running voltages and currents and 
starting voltages and currents were used to compare calculated worst 
case voltage drops versus real voltage drops obtained from actual 
startup and surveillance tests. From this data we verified the vali
dity of the analysis. The accuracy of this step is a simple matter 
of applying fundamental electrical theory and summing correctly.  

Significant operational experience has attested to the adequacy of 
the electrical distribution system. During initial startup testing 
and during each refueling outage a maximum amount of equipment is 
started and run for full safety injection testing, (case 2 of our 
analysis). Although full load voltages and currents are not reached 
as assumed in the analysis because pumps are not allowed to reach 
runout conditions, the tests have shown that the voltages at the 
motors in question do not approach the NEMA criteria of 90% of 
rated voltage.  

2. Page 2, paragraph 4 requires WPS to "review the electric power systems 
of your nuclear station to determine if there are any events or conditions 
which could result in the simultaneous or consequential loss of both 
required circuits from the off-site network to detemine if any potential 
exists for violation of GDC 17 in this regard.". Reference b does not 
provide this.  

Although not specifically addressed, our response referenced 
Figure 8.2-2 of the Kewaunee Final Safety Analysis Report.  
Off-site power to the plant is available through the plant 
substation which is supplied by four (4) separate transmission 
lines. During operation, power is provided to the plant through 
three separate sources. From the main generator, the main aux 
transformer normally supplies nonsafeguard buses 1-1, 1-3 and
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1-4; from the substation the reserve aux transformer normally 
supplies nonsafeguard bus 1-2 and safeguard bus 1-6; and also 
from the substation the tertiary aux transformer separately 
supplies bus 1-5. Capability is also available to feed off
site power into the plant main aux transformer with the main 
generator links removed. With this array of off-site power 
available, there is no single fault which could result in the 
simultaneous or consequential loss of off-site power to the 
plant and, therefore, GDC 17 is not violated.  

3. FSAR single line diagram indicates a tie between 4160 V buses 1-5 
and 1-6 and also between 1-51 and 1-61 and between buses 1-52 and 
1-62. As per guideline 7, WPS should provide 4160 V as well as 
480 V and below equipment terminal voltages for the cases when the 
tie breakers are closed and maximum designed loads are operating on 
these buses.  

The tie lines between 4160 V buses 1-5 and 1-6 via breakers 
1-510 and 1-602 is an emergency tie and not normally in use.  
Its use is controlled via interlocks and administrative pro
cedures., Its purpose is to provide a means of powering selected 
equipment from the redundant bus should all power including the 
emergency diesel generator supply to the bus be lost. An example 
of this use would be if a total blackout existed and one diesel 
was not operating. Then the alternate diesel could be used to 
power selected equipment should the redundant equipment on the 
good bus fail.  

Similar emergency tie lines are provided between buses 1-51 and 
1-61 and buses 1-52 and 1-62. These lines are similarly con
trolled by interlocks and administrative procedures. Therefore, 
these were not and need not be considered in the analysis.  

4. NRC guideline 11 requests a determination be made of, "the maximum 
voltage expected at the terminals of each safety load and its starting 
circuit," assuming the maximum expected grid voltage and minimum plant 
loading. Reference b does not supply this analysis. WPS should supply 
this information.  

During initial construction of the plant, our architect/engineer 
analyzed the design of the electrical distribution system and 
calculated the size of the transformers, buswork, wiring and 
equipment such that undervoltage and overvoltage situations 
would not exist even in the worst of cases. Transformer tap 
settings were selected based on the maximum and minimum 
expected grid voltages. Our initial response did not fully 
address overvoltage conditions because it is highly unlikely 
operations would continue in such an unstable and inefficient 
manner for any lengthy period of time. Since the concern is 
long term operation of electrical loads in an abnormal condi
tion, we did not consider this situation credible.  

Regardless, we have performed calculations using maximum 
expected grid voltages and no plant loading. The worst case 
maximum calculated voltage at the terminals of a safety load
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is 109.8% of rated voltage. This occurs at 505 V on a 460 V 
rated motor. This is within the + 10% limit of NEMA standard MG-1 
for long term operating conditions. More realistic assumptions 
used for minimum load currents would yield results well within the 
10% limit of rated voltage for safeguard loads.  

We performed some additional calculations to provide additional 
confirmation of the adequacy of our electrical distribution system.  
Voltages and currents on buses 1-5 and 1-6 were calculated assuming 
minimum plant loading and 110% of 440 V at the most limiting motor 
control center with 440 V rated motors (MCC's 1-52A and 1-62A).  
The resulting voltage at the primary of the tertiary aux transformer 
exceeded the maximum expected grid voltage in both cases, thus 
proving by contradiction the actual maximum voltage at the 440 V 
motors to be less than 110% of rated voltage.  

5. Per NRC guidelines 3 and 9, compare the effect of starting and running 
the largest non-class IE load on all class IE buses and loads with the 
required voltage range for normal operation of these class IE loads 
(starters, contactors, motor ratings, etc.). What are the bus and 
load voltages when starting the largest 480 V class IE load when all 
class IE buses are otherwise fully loaded? What are the voltage 
profiles of these transient conditions? 

During preoperational testing, worst case testing in terms of 
starting large class IE loads was run. This test was performed 
using the diesel generator as a power source, which is the most 
limited source available. Sequence loading of all class IE loads 
was performed. Voltage charts are available showing the voltage 
dips during the starting of large IE loads. In all cases, the 
voltage remained at a satisfactory level during the sequence 
loading steps. Comparing these worst case voltage dips, the 
following conclusions can be drawn.  

NRC guideline 9 suggests that the calculated voltages at the 
terminals of each safety load be compared with the required 
voltage range for normal operation and starting of that load.  
Calculated voltages show acceptable voltage levels at the 
terminals of all safety loads; (greater than 90% of rated 
voltage) for normal operation of that load. Starting of the 
largest safeguard load does not cause an undervoltage trip 
(87.5% of nominal bus voltage) of the safeguard bus and is, 
therefore, acceptable.  

NRC guideline 3 requests we evaluate and calculate the voltage 
when the largest nonsafeguard load is started. Assuming our 
worst case grid and bus loading configuration, we have calculated 
that the safeguard buses will remain loaded to the off-site power 
at above 95% of nominal bus voltage. We have determined that the 
loading of the largest nonsafeguard load will not cause an under
voltage trip (87.5% of bus voltage) and, therefore, is acceptable.  

We cannot provide actual voltage profiles for these hypothetical 
cases. These situations are physically unattainable and are most 
conservative limiting cases. What we have provided is assurance 
through conservative comparison that the safeguard bus voltages 
and safeguard load terminal Voltages will remain at acceptable levels.


