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Mr. Leroy W. Sinclair, President JLombardo
and Chief Operating Officer CParrish
Power’ Authority for the State ACRS-10
of New York ‘ JHeltemes
10 Columbus Circle Gray File
New York, New York 10019 -
Dear Mr. Sinclair:
SUBJECT: ADEQUACY OF STATION ELECTRIC DISTRIBUTION SYSTEM VOLTAGES
The staff has completed 1ts review of your submittals concerning adequacy
of station electrical distribution system voltages., We find thertvoltage
.- analysis submitted by PASMY to be acceptable providing -three.conditions
- are satisfied. First, a verification test of system voltages as described
-in the enclosed SER s completéd. Second, a transient voltage analysis
s conducted on motors as described in the SER. Third, technical specifi-
catfonzchanges 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 analysfs and proposed technical
spec{ficatfons within 30 days of receipt of this letter. We will supplement
our evaluation upon receipt of your results.
The reporting and/or recordkeeping requirements contained in this letter
affect fewer than ten respondents; therefore, OMB tlearance is not required
under P.L. 96-511. : ’
A Sincerely,
Origivzl signod bys
S. A. Varga -’
Steven A. Varga, Chief
- Operating Reactors Branch #1
Division of Licensing
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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
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New York, New York 10019

Theodore A. Rebelowski

Resident Inspector:

Indian Point Nuclear Generating

U. S. Nuclear Regulatory Commission
Post Office Box 38
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Joan Holt, Project Director

New York Public Interest
Research Group, Inc.
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Mr..J. P. Bayne, Senior Vice President
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Power Authority of the State
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New York, New York 10018

Mr. John C. Brons, Resident Manager
Indian Point 3 Nuclear Power Plant
P.0. Box 215 ‘

Buchanan, New York 10511

Ezra I. Bialik

Assistant Attorney General
Environmental Protection Bureau
New York State Department of Law
2 World Trade Center

- New-York, New York 10047

. -A<-Klausmann A
V1ce President - Quality Assurance

. Power Authority of the State .

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

Mr. D. Halama

Quality Assurance Super1ntendent
Indian Point 3 Nuclear Power Plant
P.0. Box 215

Buchanan, New York 10511

Ronald C. Haynes

Regional Administrator - Region I

U. S. Nuclear Regulatory Comn1ss1on
631 Park Avenue :

King of Prussia, Pennsylvania 19406



| B ENCLOSUR

SAFETY EVALUATION .
INDIAN POINT NUCLEAR STATION - UNIT NO. 3
., DOCKET NO. 50-286
ADEQUACY OF STATION ELECTRIC DISTRIBUTION
-~ SYSTEM VOLTAGES

INTRODUCTICN AND SUMMARY

Power Authority of the State of New York (PASNY) was requested by NRC letter
dated August 3, 1979 to review the electric power system at Indian Point
Nuc]ear Station Unit No. 3. The review was to consist of:

(a) . Oetemmmg analytiaall ny the czpac‘i‘y and capabﬂity of the offsita
power system and the cnsize distribution syst sa;x %2 autama ically stars
as well as operata all Eequired loads within their required voltage “
'rat':ngs in the event of (1) an anticipated transient, or (2) an

ac=ident (such as LOCA) without manual shedding of any electric loads.

{5) Determining {f there are any evenis or csnditicns which could resuit im
~ the simultaneous or, consequential Tess of both required circuits fram
_the 0ffsite netwo mwork +o the cnsite alectric distribution sysiem and

+hys viglating g.he requimen +s ¢f G0C 7.

The August 8, 1979 letter included staff guidelines for performing the
required veoltage ana.’-ysii angd the licensee was fur‘.her_re@u‘.red <3 per<form 2
test in order to verify the va11d1tj of the analytical resuits. PASNY

' responded by letters g_!ated February 11, 1980, May 30, 1980 . and June :2 1587.



The Final Safety Ahaf}éis Réport (FSAR) Qas used;tq\c1§rify provided
information. A detailed review.and technical eva1ﬁétioﬁ-o? the submittaf
was performed by EG&G Qnder contract to NRC, and with general supervision
by NRC staff. This work was reported ‘in EG&G'S Technjcal Evaluation |
" Report (TER), “Adequacy of Stgtion Electric Distribution Sysfem Vo]tagés,
- Indian #oint Nuclear Station Unjt No. 3" dated July 1981. Based»upon our
review of the EG&G report, the background'corresponaence, and the Indian
Point Unit 3 e1ectrica1 distribution system, we conclude that after
sat1s.acuory results are obtained from the voltage ana1ysis verffication

test1ng and proper operat]on of 480-V motor starters during trans1en;
vo1tage conditions is verified, the offsite p;wer ;&;te$«and ons1te
d1s;r1but1on system will be capable of prov1d1ng acc=ptab1e voltages at

the term1na1< of ‘chr= Class 1E equipment for the worst-case station electric

load and grid vol*ages

EVALUATION CRITERIA
_Tﬁe criteria used by S33G in this technical evaluazicnm o* the analysis includas:
gc s ('Shgr‘?’ng af Structures, Systams ancd Campenents™;, G0C 13 ("Instrumentation

ang Cane—=iY), ang &0C 17 (*ETectric Power Systems") of Appendix A %2 10 CFR 30,

122 Stancars -Cq- 374 ("C 'Tass 1€ Powar Sys:?ens for Nuclear Power Generatin
Stations"); C34 ‘l-t977 (‘Vc‘(tage Ratings for ’Tecam: ?cwe" Svs.,ars and

Equipment - &1 .42%); and the staf¥ positicns and guidelines im NRC Tetzar 3
SASHY datad August 3, 1979. ' |



ANALYSIS AND_ ES‘ FEATURES

The analysis was per¥ormed using the 138 kv of‘si power source (sbat1on

auxiliary transformer) and the 13.8 kv T‘s1te source under the extremes of
Joad and offsite voltage conditiops. The station auxiliary transformer
utiiiigs automatié load tap changes t3 maintain 1.0 ner unit vqltﬁge on the
§.9 kv station buses, and voltage on the 13.8 kv offsite systgm is maintained
by automépic load tap changers between 14.1 to 13.7 kv depending on system
load. The analysis has shown that all safety related equioment operaté

within their required vol»age ratmngs except for a s11ght no-load overvoltage

condition for 440 volt motors which will drOp to an acceptable Jevel when

-

" load is appiied. PASKY, however, did not prov1de any voltage values at 40 O volt
motor starters during transient voltage conditions. ‘
PASNY also did not provide an analysis for t'ne‘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

.§he adminfstrative control 6f the Indian Point Unit 3 operator (plant

'procedure SOP-EL-S}. We consider these provisions on the use of the tie

breaker acceptable.

SASHY Ras included a requirement ‘in fhe Indian Point Unit 3 Stancard
Operating Procedures No. SOP-EL-3 that a bus automatic fast transfer
(which would overload the 13.8/6.9 kv transfdrmer) be defeétéd by the
operator by placing the 6.9 kv bus tie breakers' control switches in the
pu1n-out” position and taggin _hem whenever the 138 kv power source is

lost. This requirement shou]d also be 1ncorporated into the Indian Pownf

Unit 3 Technical Specifications.



In addition to the normal gnd mterues, the offsxte syst_m at the Inchan
Point plants has three gas turbine- generators whach can be made avaﬂab'le
to the stations. Since the licensee has provided the required maximum and
minimum grid'vo'ltage variations, fur}ther specific analysis on the‘use of -
these gas turbine generators to provide adequate station voltages is be_yond-

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

specifications 'do have controls on the minimum power available from the gas
turtines eob--qer with a minimum number of 13.8 kv offs1te feeders prior to

accbmp]ishing an emergency Black Start of the unit.

-

PASNY has indicated they will supply the requ1red ver1f1cat1on test results.

This verification test should be in accordance with the f011ow1ng guwde11nes:

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

buses down to the 120/208 v level, to at least 30%;

) recsrding the existing gri¢ ind Class TE bus voltages and bus lsading
dowm to the 120/208 volt level at steady state conditions and
during the starting of 2oth a Targe Class TE and nen-Class 12

=tar (not concurrently); - , o

Nota: To m_if_:imi_ze the number of {nstrumentad locations,
| (recarders) duﬁng the motar s‘.:art‘fng trehsient |
tasts, the bus voitages and Tocading need only be
recorded on that string of buses which previously

_showed the Twes" analyzed voltages,



-5 -

¢) using the analytical techniques and assumpfidﬁs of the previous voltage
analyses and the measured existing grid voltage and bus loading
conditions recorded during conduct of the test, calculate a new set of

voltages for all the Class 1E buses down to the 120/208 901t level;

d) compare the analytically derived voltage values against the test

results.

With good correlation between the analytical resdiis and the test results, -

* the test verification requirémeni will be met. Thif‘ﬁg;mihe validity of

the mathematical model used in performance of the analyses will have beeh:
eStab1jshed; therefore, the validity of the.results of the analyses is also
established. In general the test results should not be more than 3% 1ower'
than the analytical results; however, thé difference between the two when
"subtracted from the voltage levels determined in the original analyses

should never be less than the CTass 1E equipment rated voltages.

CONCLUSICNS
Based upon our review of the IGaG plant, the background correspondence and

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

(1) PASNY has provided voltage analyses to demonstrate that the Class 1E
equipmen:t termina’ voltages remain within acceptable cperating Timits

for the postulated worst case conditions srovided the autcmatic fast



(2)

. . 8
- . . .

transfer to the"13.8/6.9 kv transformer is‘defgatgd by the operator as

required by Standard Operating Procedure.No.>§0P-EL-5:

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.

The test proposed by PASNY,-if performed under our guide1jnes contained

in this report, will provide verification of their analyses.-

- e o a L

-~

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

start of any large Class 1£ or non-Class 1E TOad'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.

PASNY's reaffirmation of compliance with GDC 17 requirements is

acceptable.

Upon the review and approval of the degraded grid voltage protection

" modifications proposed by PASNY and currently being reviewed by tGiG,

-4
~

there will be acceptable assurance that spurious tripping of the o

.‘—"

site
power to Class 1E equipment will not také>p1ace upon stafting'a 1argé

non-Class 1& load.
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We, therefore, find ;He Indian Point‘Nuclear Statigp Unit No. 3 desigh to
"be acceptable with respect to the adequacy of station e1ec¥ric distribution
system voltages subject to the satisfactory completion of the vefificétion

testing and motor starter voltage analysis required above:’ We-sha11
address the verificatfon testing and motor starter Vo1tage analysis in a

supplement to this report.



