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Dear Mr. Sinclair: 

SUBJECT: ADEQUACY O-F STATION ELECTRIC DISTRIBUTION SYSTEM VOLTAGES 

The staff has comipleted its review of your submnittals. concerning adequacy 
of station electrical distribution system voltages. We find thetvoltage 

-- analysis submitted by PASNY to be acceptable providing- -three- conditions 
are satisfied. First, a verification test of system voltages as described 
In the enclosed SER is cornplhtdd. Second, a transient voltage analysis 
Is conducted on motors as described in the SEP. Third, technical specifi
cationr 'changes as described in the SER and our August 8, 1979 letter are 
Implemented. Accordingly-you are requested to provide a schedule for 
submitting the results of your testing and analysis and proposed technical 
specifications within 30 days of receipt of this letter. We will supplement 
our eviluation upon receipt of your results.  

The reporting and/or recordkeeping requirements contained in this letter 
affect fewer than ten respondents; therefore, 0B in learance Is not required 
under P.L. 96-511.  

Sincerely, 

S. A. Varga 

Steven A. Varga, Chief 
Operating Reactors Branch #1 
Division of Licensing

Enclnqure: 
As stated

cc w/enclosure: 
See next page
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Mr. Leroy W. Sinclair 
Power Authority of the State of New York 

cc: White Plains Public Library 
100 Martine Avenue 
White Plains, New York 10601 

Mr. Charles M. Pratt 
Assistant General Counsel 
Power Authority of the 

State of New York 
10 Columbus Circle 
New York, New York 10019 

Ms,. Ellyn Weiss 
Sheldon, Harmon and Weiss 
1725 1 Street, N.W., Suite 506 
Washington, D.C.. 20006 

Dr. Lawrence D. Quarles 
Apartment 51.  
Kendal at Longwood 
Kennett Square, Pennsylvania 19348 

Mr. George M. Wilverding 
Manager - Nuclear Licensing 
Power Authority of the 

State of New York 
.10 Columbus Circle 
New York, New York 10019 

Theodore A. Rebelowski 
Resident Inspector 
Indian Point Nuclear Generating 
U. S. Nuclear Regulatory Commission 
Post Office Box 38 
Buchanan, New York 10511 

Joan. Holt, Project Director 
New York Public Interest 

Research Group, Inc.  
.5 Beekman Street 
New York, New York 10038

Mr. J. P. Bayne, Senior Vice President 
Nuclear Generation 

Power Authority of the State 
of New York 

10 Columbus Circle 
New York, New York 10019 

Mr. John C. Brons, Resident Manager 
Indian Point 3 Nuclear Power Plant 
P.O. Box 215 
Buchanan, New York 10511 

Ezra 1. Bialik 
Assistant Attorney General 
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New York State Department of Law 
2 World Trade Center 
New-Y-ork, New York 10047 

Mr. -A-i-KIlau-smann 
Vice President - Quality Assurance 
Power Authority of the State 
of New York 

10 Columbus Circle 
New York, New York 10019 

Mr. D. Halama 
Quality Assurance Superintendent 
Indian Point 3 Nuclear Power Plant 
P.O. Box 21-5 
Buchanan, New York 10511 

Ronald C. Haynes 
Regional Admini-strator - Region I 
U. S. Nuclear Regulatory Commission 
531 Park Avenue 
King of Prussia,-Pennsylvania 19406



ENCLOSU? 

SAFETY EVALUATION 

INDIAN POINT NUCLEAR STATION -UNIT NO. 3 
DOCKET NO. 50-286 

ADEQUACY OF STATION ELECTRIC DISTRIBUTION 
SYSTEM VOLTAGES 

INTRODUCTION AND SUMMARY 

Power Authority of the State of New York (PASNY) was requested by -NRC letter 

dated August 8, 1 979, to review the electric power system at- 
Indian Point 

Nuclear Station Unit No.. 3. The review was to consist of: 

(aOeternining analytically t~t capacitY and~ Capability of the O'f-fitA 

pcwer system and the onsi-te distribution system I'M automatically start 

as well as operate all required loads within their required voltage 

ratings in the event of (1) an anticipated transient, or (2) ail 

aczident (such as LOCA) without manual shedding of any electric loads.  

Oet) Deriin-1 g, i41 there ire any ev entz o r cznd4.t* cls whic.1i culd resuli 1 

the s-multaneous or, consequential Toss of both reqired circuits f-m1 

th e offi te newr~x ta the onsita el ectri c di stri buti on systzn and 

thus violat-ins the r-euirwpent of GZC 17.  

1he August 8. 1979 letter included staff guidelines for perfornifg the 

required voltage aJnalytis and t*.e 1tcansee was furvher iequired tz perforn a 

test in order to verifly the validity of the analytical results. P AS.NY.  

res ponded by l etters dated February 11 , 19180, May 30, 1980 and June It2, 1981
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The Final Safety Analysis Report (FSAR) was used-to clarify provided 

information. A detailed review and technical evaluation of the submittal 

was performed by EG'&G under contract to NRC, and with general supervision 

by NRC staff. This work was reported in EG&G's Technical.Evaluatio'n 

Report (TEIR), "Adequacy of Station Electric Distribution System Voltages, 

Indian Point Nuclear Station Unit No. 3; dated July 1981 . Based upon our 

review of the EG&G report, the background correspondence, and th-e Indian 

Point Unit 3 electrical distribution system, we concl ude that after 

satisfactory results are obtained from the voltage analysis verification 

testing and proper operation of 480-V motor starters during transient 

vol tage condi ti ons i s veri fied , the off si te power system, and onsi te 

distribution system will be capable of providing acceptable voltages at 

the terminals of the Class 1E equipment for the worst case station electric 

load and grid voltages.  

EVAL!ATIO0N CD.TERIA 

7he crlterla used by E"34G in ttiii tec.nicaT evai1ua-.icrr C-f the analysis includes.  

GZ (OSharin; of Stutres, Systems an~t C Cnents), =flC 1 (*1nstr.xertati4,on 

and .-A t-i) an~d=C 17 (ETecrlc Pcwer Systans") of Appen& -- A ta 10 CR 50; 

T Sancar--1 9~74- ("r- ass. I E P7*errSystns fr Nucl ear Pc-wer Generv!- g 

S ta :ions") MS C3. .- 1977 (Vo 7ta Se R~atlngs: ftr Elec tric ?cwer Systws and 

E;U P' -- S fa arid tie sMf-f P=1~i ttl and Lui del ines in Nr.RC I et tar 

?'AS>NY dated August 3, 1979.



ANALYSIS AND TEST FEA-hRES 

The analysis was performTed using theu 138 kv of-fsite power source Cstation 

auxiliary trarnsTOafer) and the 13.8 ky of-fsite source under the ext~remes of 

load and offIsite voltage conditions. The station auxil.i,ary transformer 

iti.lizes automatic load tap changes to maintain 1.0 per unit vol tage on the 

6.9 kv station buses, and voltage on the 13.8 kv offsite system' is maintained 

by automatic load tap changers between 14.1 to 13.7 kv dependin g on system 

load. The analysis has shown that all safety related equixnent operate 

within their required vol %age ratings except for a slight no-load overvoltage 

condition for 440 volt motors which will drop to an acceptable level whe'n 

load is applied. PASNY, however, did not provide any voltage values at 430 volt 

motor starters during transient voltage conditions.  

PASNY also did not provide an analysis for the use of a Unit 2/Unit 3 

tie breaker. However, this is a third source of offsite power not required 

by GDC 17 and use of the tie breaker requires manual operator action. under 

th amnitrtvecotolo the Indian Point, Unit 3 operator (plant 

procedure SOP-ETh-5). We consider these provisions on the use of the tie 

breaker acceptabl e.  

PSYhas included a requirement in the indian Point Unit 3 Sta-nd.ard 

Operating Procedures No. SOP-EL-S that a bus automatic fast transfer 

(which would overload the 13.8/6.9 kv transformer) be defeated by the 

operator by placing the 6.9 kv bus tie breakers' control switches in th~e 

"1pull-out" position and tagging them whenever the 138 kv power source is 

l o st. This requirement should also be incorporated into the indian Point 

Unit 3 Technical SpecificatEions.
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In addition to the normal grid interties, the offslite. system at the Indian 

Point plants, has three gas turbine-generators which can be made, available, 

to the stations. Since the licensee has provided the required maximum and.  

minimum grid voltage variations, further specific analysis on the use of 

these gas turbine generators to provide adequate station voltages is beyond 

the scope of this generic review; however, it is nioted that the technical 

speci Icat1-ions do have controls on the minimum power available from the gas 

turtiflCs together with a minimum number of 13.8 kv offsite feeders prior t~o 

acc-omplishing an emergency Black Start of the uni't.  

PASNY has indicated they will supply the required verification test results.  

This verification test should be in accordance with the following guidelines: 

a) Loading the station distribution buses, including all1 Class 1E 

buses down to the 120/208 v level , to at l east 30:'; 

5) recor-.1in; the exsi~grid and Masi. TE bus voita~es and bus 'ioad~r~g 

dowrr to the lZO/2108 vol't level at steady state conditions and.  

durintg '_he startinS of bot., a Targe C1 ass. I E and non-Cl ass 1 E 

Noa: To minimize the muftei- of iris- Znted locations, 

(reccrden-) during the Motor- Starting transient 

tests. the bus~ 'voPtages and Toadin. ne-ad only be.  

reczrted on that string of buses wh~ich previously 

.shwd the lwes t essaly'zed rc tages.
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c) using the analytical techniques and assumption s 

analyses and the measured existing grid voltage 

conditions recor- ed during conduct of the test, 

voltages for all the Class lE buses down to the 

d) compare the -analytically derived voltage values 

resul ts.

of the previous voltage 

and bus loading 

calculate a new set of 

120/208 volt level; 

against the test6

with good correlation between the analytical- resuls and the te .st 'resul ts, 

th .e -test ver .ification requirement will be met. That -,is, the validity of 

the mathematical model used in performance of the analyses will have been 

established; therefore, the validity of the results of the analyses is also 

established. In general the test results should not be more than 3% lower 

than the analytical results; however, the difference between the two when 

subtracted from the voltage levels determined in the original analyses 

should never be less than the Class lE equipment rated voltages.  

CONCLUJISINS 

Based upon our review of -the EG&UG plant, the background correspondence and 

the Indian Point Unit 3 electrical distribution system, we conclude that: 

(1) PASINY has provided voltage analyses to demonstrate that the Class 11E 

equipnent termina. voltages remain within acceptable operating limits 

for the postulated worst case conditions provided the automatic fast
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transfer to the 13.8/6.9 kv transformer is defeated by the operator as 

required by Standard Operating Procedure-No. SOP-EL-5.  

(2) PASNY should propose a technical specification modification to defeat 

the fast transfer to the 13.8/6.9 kv transformer similar to that 

contained in SOP-EL-5.  

(3) The test proposed by PASNY, if performed under our guidelines contained 

in this report, will provide verification of their analyses.

(4) PASNY should verify that no Class 1E motor stater will drop out during 

start pf any large Class lE or non-Class 1E load at minimum grid and 

maximum load condition, and that the starter will pickup to start its 

load when called on during minimum grid and maximum load conditions.  

(5) PASNY's rea-ffirmation of compliance with GDC 17 requirements is 

accePtable.  

(6) Upon the review and approval- of the degraded grid voIlage'Drotection 

mooi .41caz:ions proposed Iby PASNY and currently being reviewed b y E G 'G , 

there Will be acceptable assurance that spurious trippi.6g ofl the offIsite 

power to Class lE equipment will not take place upon starting'a large 

non-Class lE load.
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We, the-efore, find the Indian Point Nuclear Station Unit No. 3 desig n to 

be acceptable with respect to the adequa-cy of station electric distribution 

system voltages subject to the satisfactory -completion of the ver ific ation 

testing and motor starter voltage analysis required above-, We shall 

a ddress. the veri fication testing and motor starter voltage analysis in a 

supplement to this report.


