
Peter Zarakas 
Vice President 

Consolidated Edison Company of New York, Inc.  
4 Irving Place, New York, NY 10003 
Telephone (212) 460-3000 

August 1, 1980 

Re: Indian Point Unit No. 2 
Docket No. 50-247 

Director of Nuclear Reactor Regulation 
ATITN: Mr. Steven A. Varga, Chief 

Operating Reactors Branch No. 1 
Division of Licensing 

U. S. Nuclear Regulatory Conission 
'Washington, D. C. 20555 

Dear Mr. Varga: 

This letter is in response to your letter of June 20, 1980 to William 
J. Cahill, Jr. regarding the Adequacy of Station Electric Distribution 
System Voltages. Attachment 1 includes our responses to your list of 
questions.  

In our April 28, 1980 letter to A. Schwencer from William J. Cahill, Jr., 
we committed to install new under voltage relay protection to the 480 
volt buses during the next maintenance/refueling outage. In subsequent 
discussions between members of my staff and L. Olshan additional clar
ifications were added as follows: 

"Coincident undervoltage relays on the 480 volt buses to be set 
at .8PU for one (1) minute will prevent any detectable thermal 
damage of the 460V & 440V motors supplied from the 480V buses 
due to a degraded voltage condition.  

The calculations were performed for the continously running safety 
related motors, all of which have service factors of 1.15 and 
running load less than the nameplate rating of the motor. The 
result of our study is that for voltages above the undervoltage 
relay trip point, these motors can operate continously at normal 
load with acceptable currents." 

Due to the above committment and due to the additional interlock mod
ification, as discussed in the response to question 5 on Attachment 1, 
we will propose changes to our technical specifications as necessary Aoi 
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to accomodate these changes after the new equipment has been installed.  

Should you or your staff have any questions, please contact us.

Very truly yours,

attach.
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ATTACHMENT I 

RESPONEE 10 NRC REQUEST 
FOR ADDITIONAL INFORivATION 

ADEQUACY OF STATION 
FI ECTJ-RC DISTRIBUT'ION 

SYSTEMS VOLTAGES 

Consolidated Edison Conqnany of New York, Inc.  
TIndian Point Unit No. 2 

Docket No. 50-247 
Facility OQeratding License No. DPR-26 

August , 1.980



REFERENCES 

a. NRC generic letter to all Power Reactor Licensees, "Adequacy 
of Station Electric Distribution System Voltages" dated August 8, 1979.  

b. CEC letter, William J. Cahill, Jr. to A. Schwencer, Operating 

Reactors Branch No. 1, NRC Docket No. 50-247, April 28, 1980.  

c. CEC letter, William J. Cahill, Jr. to Robert W. Reed, Operating 
Reactors Branch No. 4, NRC Docket No. 50-247, August 29, 1977.  

QUESTION 

1. The response to Question la in your submittal of April 28, 1 9 8 0b 

identifies the normal operating range of the voltages at the 

Buchanan Substation for the 345kV, 138kV and the 13.8kV systems 

as 347kV to 358kV, 136kV to 142kV and 13.7kV to 14olkV, respec

tively. Guideline 6 a requested that the minimum expected value 

of the grid voltage be selected based on the least of three" (3) 

conditions. vWhich of these conditions applies to the minimum 
voltage identified in your submittal? 

RESPONSE 

Our response la addresses nominal voltage ranges on the Con Edison 

system. When voltages are outside these ranges, steps are taken 

by the Con Edison System Operator for the maintenance of acceptable 

voltage levels.  

Guideline 6 a request that minimum expected voltage value be selec-

ted for the voltage drop calculations. The minimum voltage condi

tion is addressed in response to Question lca. This voltage, .945 

per unit for the 138kV system, was determined by applying conditions 

6ba and 6Ca . These methods use load flow analysis considering 

possible but improbable contingencies.



QUESTION 

2. The conditions of Table lb, shows Bus SA voltage at 456V (0.951PU) 
and MCC 26A at 450V (0.937PU). Your submittal of August 29, 1977 
(answer to Question lb), shows Bus 5A at 448V (0.934PU) and MCC 26A 
at 441V (0.919PU) for the same load and voltage conditions. Which 
is correct? 

RESPONSE 

Table ib is correct. The load estimate used for the August 29, 1977 

submittal were grossly conservative at some MCC's. The loads used 

for Table lb were revised to more realistic and still conservative 

values leading to the voltages stated.
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QUESTION 

3. Page 5 of your April 28, 1980b, submittal for the 13.8kV system 
states that, "The voltage at Buchanan is maintained by automatic 
load tap changer, and ranges from 14.1kV to 13.7kV...". Table 2.  
is based on the minimum value of 13.7kV. If the 13.8kV bus is 
maintained at 13.7kV by the load tap changer, what was the volt
age on the 138kV system for this analyzed condition? If the 
voltage is above the 136kV minimum noted in your response to 
Question lab, please provide an analysis of the 13.8kV distribu
tion system assuming the 138kV grid at the 136kV minimum (refer 
to the following).  

RESPONSE 

The 13.8kV system voltage at Buchanan can be maintained at 13.7kV 

if the 138kV system voltage is .945 per unit (130.4kV) or above.
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QUESTION 

4. Table 2b, which shows a voltage analysis for loads supplied from 
the 13.8kV offsite powr supply, fails to include Buses 1 & 4.  
Please provide an analysis for the full plant load including all 
safeguards, supplied from the 13.8kV offsite power source (assume 
the start-up transformer is not available and the 13.8kV system 
is supplying all loads normally supplied by the start-up trans
former). The analysis should consider the following initial con
ditions: 

a. The 138kV system at its minimum value of 136kV (See Question 
1 and 3).  

b. The plant AC power and the unit auxiliary transformer sup
plying all possible loads from the 6.9kV buses 1, 2, 3 and 
4 (this would probably be the same equipment noted in Tables 
1 and 2).  

With the above initial conditions, what is the steady state voltage 
at the buses (138kV, 6.9kV and 480V), Motor Control Center and loads 
identified in Tables 1 and 2? 

RESPONSE 

The 13.8kV offsite power source is not designed to carry full plant 

load. Under operating conditions the 13.8kV suTpply is designed to 

supply 6.9kV buses 5 and 6 and 480V buses 5A and 6A.  

Under accident or shutdown conditions the 13.8kV supply is adequate 

to power 480V safeguard buses 2A, 3A, 5A and 6A.  

Table 2b is the voltage profile for the 13.8kV offsite source sup

plying all safeguard loads.
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QUESTION 

5. Considering a unit trip and a fast transfer of the four (4) 6.9kV 
buses 1, 2, 3 and 4 to the 13.8kV supply, what would be the effect 
on the 13.8kV supply and all loads? Specifically, this assumes 
the 13.8kV supply would sustain a voltage transient. What is the 
minimum and transient voltage, the transient duration, and the fi
nal voltage? If the fast transfer of the four (4) 6.9kV buses and 
loads is prevented by interlocking or limiting Conditions of Opera
tion noted in the Technical Specifications, please clarify.  

RESPONSE 

The 13.8kV supply is manually connected only in the event that the 

138kV supply is lost. The 13.8kV supply has limited capacity and 

is not large enough to handle full plant load. The fast transfer 

of buses 1, 2, 3 and 4 will be prevented by interlocking when buses 

5 and 6 are supplied from the 13.8kV supply. This modification will 

be completed during the 1980-1981 refueling outage.
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QUESTION 

6. With all possible Class IE loads supplied from the 13.8kV system, 
what would be the transient effect on the distribution system due 
to the start of a large Non--lE load? (Refer to Guideline 6a).  

RESPONSE 

When the 13.8kV system is supplying all Class 1E loads the plant 

is in either an accident or a safe shutdown condition.  

During plant operation the 13.8kV supply can only supply buses 5 

and 6. The largest Non-iE load on these buses are the 900 HP 

Circulating Water Pumps. The starting of one of these motors would 

cause voltages to drop several percent for two seconds the motor 

takes to start. However, the voltages at all equipment would remain 

above the minimum voltage(s) required.



QUESTION 

7. Regarding maximum grid voltage conditions, your response to Question 
lcb states that, "voltage would have a negligible effect on equipment 
life and will not cause equipment damage." Does this statement consi
.der a sustained overvoltage on Motor Control circuit components (con
trol power transformers, starter coils, fuses, etc.), battery chargers 
and other systems operated from the Class 1E 480V supply at voltages 
below 480V? 

RESPONSE 

The Motor Control Centers and batter chargers are rated at 480 volts.  

The voltage in Response lcb which is less than 3% above 480V are with

in the nominal voltage range for this equipment (480 +10%) and will 

not effect equipment life. The instrument buses are supplied by in

verters from the 125V batteries and their voltages are uneffected 

by any offsite occurances.



QUESTION 

8. When do you expect to supply test results per your Response to 
Question 5 ? 

RESPONSE 

The test results will be supplied in August 1981. This date is 

based on the installation of test equipment during the 1980-1981 

refueling outage. Measurements will be made after the plant returns 

to operation and these values will be used to verify our calculations.



QUESTION 

9. Refer to the attached drawings SK-6869-l for Indian Point No. 3 and 

SK-6591-l for Indian Point No. 2o Explain the operation of the 200 

MVA transformers circled on these drawings. It appears that one of 

the transformers may be able to supply all loads to Indian Point Nos.  

2 & 3. If operation of one transformer to both units is not preven

ted by interlocking or Limiting Conditions of Operation, please pro

vide an analysis for this condition.  

RESPONSE 

The 13.8kV supply serves as the alternate source for offsite power.  

The Gas Turbine Auto Transformers, one for Indian Point No.2 and one 

for Indian Point No. 3 circled on the reference drawings, are nor

mally available and energized to the normally open CB at the 6.9kV 

buses 5 and 6, and to the normally open tie breakers between 13.8kV 

feeders 13W92 and 13W94. Therefore, under normal condition 13W92 and 

GT-l are allocated to Indian Point No. 2 and 13W94 and GT-3 are 

allocated to Indian Point No. 3.  

In the event of the loss of the Indian Point No. 2 138kV supply, the 

primary preferred offsite supply, the Indian Point No. 2 13.8kV supply 

is manually connected to the 6.9kV buses 5 and f. The capacity of 

this supply is limited and is not capable of supplying full plant 

load. The 13.8kV supply is capable of supplyinj the normal load on 

buses 5 and 6 and is capable of supplying all 4.P0V safeguard and safe 

shutdown loads.  

In the event of the loss of the Indian Point No. 3 138kV supply a 

similar procedure is followed as outlined for Indian Point No. 2.  

In the event of the ioss of the 138kV supplies to both Indian Point 

Nos. 2 and 3 and the outage of one of Gas Turbine Auto Transformer
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both Indian Point Nos. 2 & 3 could be supplied from one transformer.  

Caution would be taken to keep loads to a minimum staying under the 

current limit of the equipment and maintaining adequate voltage on 

site. The 13.3kV tie breaker between feeders 13W92 and 13W94 is 

under the administrative control of the Indian Point No. 3 CCR 

operator. Upon the loss of the 138kV preferred offsite power source 

the units are in an LCO condition, allowing operation for 24 hours.
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QULSTION 0 
10. In light of lour recent loss-of-offsite power event on June 3, 1980, 

review your previous responses and verify the validity of the assump
tions related to loss-of-offsite poxer events.  

RESPONSE 

We have reviewed our previous responses and have found them to be 

valid. The most applicable item is our response to 6 b our review 

has found no potential for violation of GDC-17 exists. Our analysis 

is as follows: 

GDC-17 requires electric power shall be suppliad by two (2) physically 

independent circuits designed and located so as to minimize to the 

extent practical the likelihood of their simultaneous failure under 

oprating and postualted accident and environmental conditions. Each 

of these circuits shall be designed to be available in sufficient 

time following a loss of all onsite alternating current power sup

plies and the other offsite electric power circucit, to assure that 

specified acceptable fuel design limits and design conditions of 

the reactor coolant pressure boundary are not e_ceeded.  

The Indian Point No. 2 design meets this criteria. The first source 

of offsite power is the 138kV Feeder 95332 to the Buchanan Substation 

by overhead line. This source is continuously zvailable and connec

ted to buses 5 and 6 at Indian Point No. 2.  

The second source of offsite power is the 13.8kV underground feeder 

13W92 to Buchanan. Three (3) Gas Turbines are available to supply 

this source in the event its ties to the 138kV system are reduced 

or lost.
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On June 3, 1980, Lightning strokes led to the loss of the 138kV 

offsite source as outlined in our 6/17/80 submittal (Cahill to 

Grier). The two gas turbines which were in service at the time 

carrying network load tripped off line due to overload. The 

integrity of the 13.8kV alternate offsite source remained intact.  

The gas turbines could be started and would be available well with 

in the time required. However, a decision was made not to re

energize Indian Point No. 2 6.9kV buses via the gas turbines, 

since restoration of normal 133kV supply was imminent. The sys

tem's performance during this event met the intent of GDC-17.  

A report which details the offsite sequence of events supplement-

ing the June 17, 1980 letter on the loss of offsite power is being 

prepared independently and will be forwarded shortly.
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