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May 4, 1981

Director, Nuclsar Resctor Regulation
Attn: Mr. Thomas A, Ippoliteo, Chief
Cperating Reactors Branch Nos 2
Mvision of Licenging

. 8. Nuclear Regulatory Commission
Nashington, DC ' 20535

Subject: Adequacy of Btation Electric
Distributdon System Voltagzes
Cooper Nuclear Station
NRC Docket No. 30-298, DPR-4L6

Dear Mr. Ippolito:
Your letter of March &, 1981 requested additional information relating

to our voltage drop analysis submitted December 27, 1979, Enclosed
1§ our respinse to these seven guestions.

Sincarely,

A HZegpren_

P

Jay M., Pilant
Director of Licensing
and Qualicy Assurance
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i _ NRC (D. Davis), dated July 13, 1977.

A [0 ‘Reference J:  Mebraska Public Power District letter (J. Pilant) to the
e » NRC (W: Sammill), dated December 27, 1979.

A ’ Refarence 4: Nebraska Public Power District letter (J. Pilant) £6 the
NBC (W. Cammill), dated August 11, 1980,

|
i_ v Question 1

[ Submit the following woltage ratings for the Class lE motor starter
contactors.
a) Continuous operating voltage range
; b)  Minioum pickup voltage
¢) Maximum dropout velcage

;

E

I r

i. Response to Question 1

¥ : All of the Class IE AC motors are fed esither from the 430 wvolts or
| the 4160 volta buses. Only the 480 volts Class 1E AC mctors are
started and controlled by Starter Contastors. The 4160 wolts Flass

IE AC motors are started and controlled by regular frame circui
|
:

breakers. The information requested applies unly to Clase IE 480
volts motor starter contactors and is as follows:

‘ a. Continuous oparating voltage range: 480 wolts + 10%
b. Minimum plekup voltage: 374 volts or 73% voltage
¢, Maximum dropout volgage: 264 wolts or 354 woltage

Questican 2
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Submit the edlculatad voltages for all low-voltage &C (less than 430
wolts) Class 1E buses or dpeumentasion which will verify that all Low=
= volcage AC Class 1E squipment will be ppavatiag within thelr Tequired
E voltage racings for sach case analyzed. Do these buses supply any
L4 {nstruments or soatrol circuits required by GDC-137 If so, is all
F equipnent ﬂapab’e of sustaining the ana;::»d voltages without bHlowing
I fuses, overheating, ete,, and withour af en**qg the equipment’s
r‘ ability o perform the required salfety fuactionl
] Response to Juestion 2
5 The zalculared voltages for 2ll low-wolzage AC (lass than 430 wolus)
’ Claes 'E busas are shown on Table !,  The daca shown on this tdpla
| vearifies that &1l low-voltage A0 Olass IE equipmenz will be wperating
within cheir cequired voltaze ratings for aach case analyzed.

e
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Responge to NRC Request for Additional Information
- R ' Cooper Nuclear Station
L, ' ' Adaqua;y of Station Electric Distribution System Voltages
r  ‘
ﬁ“ Reference 1: NRC letter (W. Gammill) to all Power Reactor Licensess,
- ' , dated August 8, 1979.
et 1 Refevence 2¢ Nebraska Public Power District letter (J. Pilant) to “he
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These buses supply instruments and control circults required by GDC-13
and all equipment connected te these buses are capable of sustaining
the analyzed voltages without blowing fuses, overheating, etc., and
without affecting the eguipment's ability to perform the required
safety function.

Question 3

Bef, 4 details the wvoltage test performed on the electrical discribution
system., Input the measured bus voltages and bus loading values {Erom
o the test) into the computer pr eram, racalcoulate equipment voltages
and compare actual measured equipment wvalues to the galculaced walues.
This comparison will produce a percent siror difference im the veltages.
! The purpose of the percent error is to verify the validity of the
: computer load flow program. Submit the measured values, caleculatead
%- ; values, percent arror difference and identify the sus load percentage.

Respunse to Question 3

Following is the tabulation of computed values of equipment voltages
hased on the input of measured initial bus voltages and bus loading
values from the actual test into the computar program, Also shown
are the measured equipment voltages and the percent error differenc
in the wvoltages.

I S W TR

A Load Runnisg Veltages Load Starting Voltazes
: Bus ' Actual X Actual %

i Loading Computed Test Difference Cowputed Test Diffsrence
§ 4160V Bus 1F 55% 4035V 4060V -0.% 3241V, 3113V +3.9
) 4160Y Bus 1C 55% 4035V 4060V =0.6 3241V 3150% +2.8

490V Bus 1F 55% 444V 444V -0.0 360V 355V +1.4%
480V Bus 1G 83% 451V 456V -1.1 365V 352V +3.6

3.5 89w a8v i W S
120V Bus CDP13 30 1127% 15V -2.7 91V* 94V “=3,:3
*0bcained by deducting the voltage drop per calculations from corresponding
480 bus.

The computed values vary from actual test values by a maximum of 3.9%.

This percent difference 1s acceptable when consideriag the ralerance

in the inecrument veading of + 2% and the tolerance in che equipment

data provided by the vendors. This 3 differemce {f subtracced and/er

added to the most severs of the cases analyzed is within the acceptabla
' operating range of che Class IE equipment and heuce, acceptable.

‘I ‘

' 120V Bus COPLA 30 110Ve 115V -
f

l

Ref. 2, attachmeat 1, page 198 states that remeviag the {splatad phase

} Questiocn %
I

bus quick dlsconmect links will emable backfseding through the madn
cransforner and unic auxiliary transformer to the oasite digtrivutdon
gystem. L[f sredit is not takea for hackfeadlug as 2 possible sdurcea
connieczion from the zrid ia an sxdscing limiting condition of operatiaq,

[ then an analysis i3 not requirad,
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Egggénsg_;@ Ouestion &

Reference 2, attachment 1. page 198 {s the bases section of the CN§
Technical 8pecifications elaborating upon the Specificatious for the
Auxiliary Electrical System (Spec. 3.9). WNo Limiting Condition for
Operation (LCO) exists which requires that credit be taken for back-
feeding through the main and auxiliary transformers; therefore, no
further analysis of this posaible sourc. cennection is required.

‘Questdon 3

Does Case 5, Ref. 3 represent the worst cuse naximum Class 1E load
terminal volcages for maximum offsice grid voltage and minimum plant
load conditions (Cuideline 11, Ref. 1)? If moc, submit the worst
case maximum Clase 1lE load terminal voltages of all pogsible source
connectlons,

Response to Questicn 3

Cape 5, Referance 3, referved to in this gquestion, represents the worst
case maximum Class IE load terminal voltages for maximum offsite grid

yoltage and sinimum plant load conditions, per Guildeline 11, Reference 1.

Question 5

Per Cuideline 3, Ref. 1, provide an analysis of the effact on all Class
1E equipment when starting and runaing the largest non-Class 1E load
after loading cthe Class 1E buses heavily during a LOCA for wll possible
sourca connecticns. The submitted analysis for the worst case voltage
condition should include Class 1% load terminal veltages before, during
and after scarsing the large nonClase 1E motor, The analysis should
also confirm that the second-lavel of undervoltage voltage protaction
relays will not dropout during these loading conditions,

Response to Question B

The analysis submitted £o NRC, per Referencs 3, vonsidered the affects
on Class TE equipment when startiag and running the largest non-Class

18 ioad after loading the Class IE buses heavily during = LOCA for all
possible sourc# ¢ommections. The following cases, pre:ioasl' analyzed
and submitzed to NRC per Pefergnce J, substantiste this point:

Non~Clzss TE Motor Scartad
when Class TE busas are
loaded o the maximum sxbant

Case Analvzed possible 4n 4 LOCA gopdicicn
Case 7, Subcase 3: Starcup Off-site One-Raagsur Rasirculating ¥MC
Line Volcegs Low (134 kV) and Plant Set 1A (4000 H?)

on Norowl Opecation with Sudden LOCA
Loads aAdded-

Case 7, Subczse 5: 3amé as above, Ooe-Contral Rod Drive Pump
(230 #¥)

N
oy,

Voltage levelis &t she cerminals of Class 1E equipment were astenta:
as previcusly stated in our analysis.

Y VEpmee— e el




Page 4 of 5

Clarify the following items in the computer program printouts:

a)

b)

Does the steady state voltage drop results represent the worst
case minimum steady stata bus voltages reached for the conditlons
analyzed?

In the voltage drop results due to motor starting. is each subcase
motor started and loaded onto the bus and running before the next
subcase motor 1s started and loaded onto the bus (loading se-
quencing)? The analysis should show that the last Class 1E motor
to be loaded onto the bus can start and operate within its ratings
while all other Class 1E loads are running.

Response to Question 7

a)

b)

Yeo, the Steady State Voltage drop results represent the worst
case minimum Steady Stave bus voltages reached in those cases
analyzed for maximum undervoltage condition. In addition, the
cases have also been amalyzed to determine the maximum over-
voltage condition and to determine the normal operating veltages.

In each of the subcases analyzed for the voltage drop, oue wmotor
and in some cases two motors were started and ramning sefore the
next subcase motor is starced and loaded onto the bus. 3Jeth auto-
matically sequenced ioadins and manual loading were considerad
peparately to duplicate actual operating conditioms such as sudden,
LOCA actuation or cold shutdown.

The pravicusly submitted analysis has shown that in each of the
cases analvzed the last Class IE motor to be loaded onto the bus
starts and operates within its rating whila all other Class IE
loads are -~unaing. Io each of the subcases considered under
maximum undervoltage condition, it was assumed that all of the
plant operating loads are runaing, including major loads such
as Reactor Recirc MG set, HVAL, Condensats Pumps and others
necessary for the plant operation before a shutdown. This was
done to produce the maximum undervoltage under worst possibla
circumstances.

Pureher, the astual taest conductad was uarealiscically severe ia
{ts impact on voltage irop during starcing. All of tThe smargency
goolant pumps, both division I and divigicn 11, wera manually
started simultatsously, whils the »lant opevating loads wers
running, and the Class TE motors started and operatad withia
their ratings while all othet necegsary Class IZ loads were
runniog.
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Control & Instrumentacicn of Bus Voltage

b T

‘ Power Panel Load Load
e Case Analyvzed 120/240 Voltg;6ingle Phase Ruaning Starting
1, Emergency Qffsite CoP 1A 37.8 26.7
Power Line Voltage CCP 1A 95.3 94.2
LQW {69 kv) & LRCA CDP 1B 298.9 97.8
Shutdown Loads cCcPp 1p 98 .C 26.9
Fha gt T Gk LTt LR -~ | . SRS ey 7Y | 243
2. Emergency Jffsite Power coP 1A 97.2 - 86.1
3 Line Yoltage Low (82kv) cce 1A 94 .7 23.6
& Cold Shutdown Loads cpP 18 28.3 R7.32
(o o SE I : a7.4 36,3
TG o L TS U e G D S AT {1 e SR s S 8.8 231
X 3. Emergency Cifsite Power
B Line Voltage High (73.35kv) Determinsed ta be notl realisgic, lgnus
g LOCA_Bhuwdgwn Loads _ _ _ _ _ emitted _ _ _ . _ . - e e

4, Emergency Offsite Power

; fine Voltage High (72.35kv) netermined to be not realistig, henge
: i_%ﬂéﬁ_SE#idawﬁ HRRSE L i 3 ST e R g (e L PR o g
. 'S, Dffsits Starcrup Power CDP 1A 101.0 95.13
L Line Voltage High (lélkv) cCcP 1A 98.5 92.8
' & Plant on Hot Suand-by cppP 138 101.8 26.1
r ] cep 18 100.9 952
: ST e S IR W = ral e L e SRR
ps 6. Dffsive Start-up Power Line CoP 1A 89.0 T
o Voltage Low (154kv) & Plant cCp 1A 86,5 82.8
i Noarmal Operation CDP 18 90,1 89.3
cop 13 B9.2 38.6
L ks R B L e e T ot ol i 86.6 _ . .86.0 _
; 7. Sama as Case 6. but with CO¥ 1A 87.3 §3.7
F LOCA Loads addad cCcp 1A 84.8 gi.3
f cop 1B 83,4 a7.3
! cCp. 18 87.5 87.0
B R e e s G e N R CPR 2 i - L. .Ba.3 . B
; 8. Offsite Scarc-up Power Line COP LA 93.7 B9.8
| Volt High (lé6lkv) & Plant CCP 1A 91.2 LT |
E Mormal Loads coP. 18 94 .8 44.3
} cee 18 23.9 $3.4
| T PR AR . 1 R 1.3 . . 988 L
! g, Sams a8 Case 3, but with COP LA 2.1 83,3
| LOCA Loads Added CCP 1A 89.6 £8:3
& COP LB 33.3 37 .7
{ coe 'if 922.% 91.8
L chE- 2 an. 89,2
3
i Operating Range of voltage .or CTlags IE instrumantsd and gsntrols
o a) fansinuous oparasiag voltage fangen 120 weltks T 10W
{‘ 5)  Miaimum plekup woltage: 96 volsa of 30% 1Eaga
‘ g}  Maximum dropzut velitage: 86 voleg or 35% ltage
,
\




