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1400 Opus P-- . 

_ • Downers Gr~~e, Illinois 60515 

Dr. Thomas E. Murley, Director 
Office of Nuclear Reactor ReQulation 
Nuclear Regulatory Commission 
Washington, D.C. 20555 

Attn: Document Control Desk 

July to, 1992 

Subject: Dresden Nuclear Power Station Units 2 and 3 
Commonwealth Edison Company (CECo) Response to 
NRC Request for Additional Information (RAI) 
Related to the Second-Level Undervoltage Setpoints 
NRC Docket Nos. and 50-237 and 50-249 

References: (a) 

(b) 

B. Siegel memo to T. Kovach, dated June 11, 1992. 

M. Richter memo to T. Murley, dated March 3, 1992. 

Dr. Murley: 

As stated in Reference (a), members of your Staff are evaluating our 
Reference (b) submittal concerning the second-level undervoltage (degraded voltage) 
setpoints for Dresden Station. As a result of your evaluation, a Request for Additional 
Information (RAI) was necessary to complete your review. Commonwealth Edison's 
response to your RAI is provided as an attachment to this letter. 

If there are any questions concerning our response, please contact this office. 

re~-

CXJ~ 
ete L. Piet 

Nuclear Licensing Administrator 

Attachment 

cc: A. Bert Davis, Regional Administrator, Riii 
B.L. Siegel, NRR Project Manager 
W.G. Rogers, Senior Resident Inspector, Dresden 
R. Jenkins, NRR 
Office of Nuclear Facility Safety 
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Question 1: 

Response to Request For Additional Information 
Related To 

Second Level Undervoltage Setpoints 
For 

Dresden Station, Units 2 and 3 
TAC Nos. M82169. and M82895 

The Sargent and Lundy engineering calculations used to develop the new second level undervoltage 
setpoints cite assumptions requiring verification. Provide a status on the disposition of the subject 
assumptions. 

Response: 
Several meetings have taken place to review the assumptions requiring verification, and a small 
number of these assumptions have been dispositioned. Priority has been given to the completion of 
the Quad Cities degraded voltage analysis; however, the review has shown that all of the 
assumptions are reasonable, and final disposition is unlikely to affect the results of the calculations. 
CECo agrees that a formal process is required to ensure proper disposition of all of the assumptions 

· requiring verification. 

A punch list is being developed to consistently identify, in a single document, all of the remaining 
assumptions noted in the various degraded voltage calculations which require verification. This 
punch list will track the status of each assumption until closure, and include the final disposition of 
each assumption. The punch list will be tracked by the Nuclear Tracking System (NTS) database to 
assure closure of all items. Any assumption found to be non-conservative will be dispositioned 
under QE-40.1, Operability Determination. The punch list will be completed by July 31, 1992 and 
an action plan for the disposition of the listed items will be developed by August 14, 1992. 

Question 2: 
Verify that the surveillance procedures have been changed to incorporate periodic testing of the load · 
shed modifications installed to establish and maintain the new second level undervoltage setpoints. · 

Response: 
The changes required to ensure operation of the load shed modifications will be incorporated into the 
appropriate procedures prior to the next refueling outage. Testing during the refueling outage, on an 
eighteen month interval, is consistent with similar load shed features included in the original design 

. of Dresden Station. This item will also be tracked by NTS to assure completion by the required 
timefrarne. 



Question 3: 
Discuss what analyses have been performed to evaluate the effects of operation at the new second 
level undervoltage setpoints for protective devices, control circuits, and other components required to 
operate below the 480 volts level. 

Response: 
The low voltage analyses performed to date in consideration of the new second level undervoltage 
relay setpoint include assessments of all safety related continuous duty 480 Volt motors, safety · 
related 480 Volt static loads, all safety related NEMA Size 2 480 Volt motor control center (MCC) 
contactor circuits and sampling reviews of the remaining NEMA sizes of 480V MCC contactor 
circuits. 1bis two phase approach on contactor circuits was employed to most expeditiously address 
the circuits with the highest potential for problems, which were shown by initial scoping calculations 
to be the NEMA Size 2 contactor circuits. All circuits included in the above analyses which are 
required to operate to perform a safety function during the design basis loss of coolant accident have 
been shown capable of doing so under degraded voltage conditions. 

The settings for the protective devices for the DGCWP's (the limiting 480 Volt load) have been 
reviewed for undesirable actuation for starting and running conditions. The motor was found to be 
capable of accelerating and running under degraded voltage conditions without tripping the thermal 
overload or the circuit breaker. The methodology for performing 480V protective device settings 
was reviewed to determine if additional protective circuits required detailed review. The 
methodology employed is sufficiently conservative to ensure protective device actuation only occurs 
under true overload or fault conditions rather than a degraded voltage condition. A simplified 
description of the setpoint methodology is that overload heater elements will be chosen to trip 
between 115% to 140% of rated full load current and thermal magnetic molded case breakers will be 
set to approximately 140% of full load current. As the loads which are not limiting for the se~nd 
level undervoltage relay setpoint will have more than 90% of rated voltage available at the motor 
terminals, they will be drawing less than 10% over rated full load current even if the motor were 
loaded to 100%; therefore, the protective device will not trip under running conditions. Although the 
motor will require a longer time to accelerate under degraded voltage conditions, the inrush current is 
reduced. The inverse time current characteristic of the protective device will provide for the 
proportionately longer starting time at the reduced inrush level. Therefore, the motors will be able to 
accelerate without causing the protective device to trip. 

The original design of Dresden included very few 120 Volt loads essential for mitigation of the 
design basis events, and these circuits were "fail safe" designs (drop out to trip). These circuits 
include the Reactor Protection System (RPS) and the Primary Containment Isolation System (PCIS) 
Groups I through V. Other 120 Volt equipment added or upgraded to safety related (such as R.G. 
1.97 required instrumentation) are fed by the same 120V buses as RPS and PCIS. The reactor trip, 
PCIS Group II and PCIS Group III isolations caused by the LOCA will drop the loading on the 
120V buses to a very low level; therefore, the voltage available for post accident instrumentation 
should be adequate under degraded voltage conditions, and 120 Volt circuits were assigned a lower 
priority than the 480 Volt MCC's. A study the 120 Volt distribution panels will be performed in 
1993 to determine if a more rigorous analysis is required. 



.. _ ... 

Question 4: 
Discuss what quality assurance verification and validation testing has been performed on the 
"Hathcalc" software program utilized by the Digital Fault Recorder to provide computed values for 
safety related applications. We note that Calculation 8982-13-19-5, "Comparison of DGCWP Test 
Oscillogram with Hathcalc," checked the oscillogram output with the Hathcalc computed values for 
reasonableness using 1 to 4 test points. 

Response: 
Calculation 8982-13-19-5 provides adequate confirmation of the data obtained by the Digital Fault 
Recorder for the purpose of determining the minimum starting voltage of the DGCWP. As the 
Hathcalc program is not intended to be used in the future, a formal Verification and Validation 
program is not warranted. The points checked in the calculation relative to voltage/current 
magnitude and phase difference/phase angle measurements showed good agreement with the 
Hathcalc output. Additionally, the trend in phase angle change as the motor accelerated was 
consistent with expected behavior. Thus, CECo concludes that the significant parameter outputs of 
the Hathcalc program that were used in the DGCWP motor minimum starting voltage determination 
are accurate. 

Question 5: 
Given the estimates for the slip at maximum torque, stator impedances, and rotor impedances as well 
as the use of test data to determine the moment of inertia in the development of the analytical model 
for the DGCWP motor, explain what motor characteristics are independently verified by the model. 

Response: . 
The DGCWP motor model was developed using the following steps, which illustrate the independent 
derivation and verification of model parameters: 
A. The electrical data test results (voltage, current and power factor), were used to develop the 

motor electrical parameters. The initial model utilized the data at two test points: starting and 
maximum torque. The refined inodel utilized a third point at rated speed from motor-rated data. 
The development of the motor model was accomplished utilizing the iterative process. The 
calculation reflects only the last iteration where the estimated value results in motor 
characteristics that match the teSt data. The initial model utilized some assumptions about the 
relationship between motor reactances. The {efined model removed these assumptions. CECo 
has concluded that these assumptions are accu=rate since the motor characteristics reflected by 
the two models are very similar. The torque-speed curves of the two models are essentially the 
same. 

B. The load model was calculated using the steady state electrical test measurements, and the 
evaluated losses from the electrical model developed in Step A. 

C. The starting time of the DGCWP during the test was then used to calculate the moment of 
inertia. This was accomplished by· using the motor and load models (torque-speed 
characteristics) developed in Steps A and B. · 

D. The verification of the model was carried out by selecting a point in the test data that was not 
used in developing the model to compare test values with model generated values. The point 
selected was at 50% speed since this is a critical point in motor torque-speed characteristics. 
Since the initial and refined models were essentially similar, the verification was done using the 
initial model. The current and power factor at 900 RPM (50% speed) as predicted by the model 
were very close to the corresponding values. The tolerance was in the conservative direction. 



... 
Question 6: 
For those safety related 120 volt starter contactors which do not meet the vendor minimum voltage 
requirement of 7 5 percent of the contactor rating at the new second level undervoltage setpoints, the 
licensee provided the following rationale for proper operation: 

a. The qualified GE series contactor design assures 75 percent voltage pickup at the end of 40 year 
life. 

b. A test on a new series 3 00 contactor resulted in a pickup voltage of 5 8 percent of rated voltage. 
c. The installation of the new series 300 contactors on all of the safety related size two starters. 

· d. The minimum expected voltages expected during the Spring 1992 time period will assure proper 
contactor operation. 

Describe the permissible margin for aging and what testing has been conducted to ensure that the 
remaining margin will be adequate for the new second level un'der\.roltage · setpoints. Discuss what 
acceptance tests and surveillance testing will ensure that the subject contactors will continue to 
function outside of the manufacturer's specified ranges over the life of the component. 

Response: 
The subject contactors are· no longer being relied upon to function outside of the manufacturer's 
specified ranges. As noted in the response to Question 3, above, all circuits included in the analyses 
which are required to operate to perform a safety function during degraded voltage conditions, have 
been shown capable of doing so. That is, the voltage available at the contactor is above the 
manufacturer's minimum of 75% of rated. The reliance on Spring 1992 voltage levels and tested 
value of pickup rather than the vendor specified range was for interim operation until replacement 
control power transformers could be obtained. The replacement control power transformers have a 
lower impedance, resulting in a lower voltage drop to the control circuit.· This reduction in voltage 
drop is enough to ensure adequate voltage is available across the contactor coil. The control power 
transformers were replaced in the control circuits of concern in March of 1992. 


