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Robert L. Mitti General Manager
Nuclear Assurance and Regulation

L
l September 3, 1985

i

Director of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, Maryland 20814

Attention Mr. Walter Butler, Chief
Licensing Branch 2
Division of Licensing

Gentlemen:

REVISED RESPONSE TO OUTSTANDING ISSUE-7
HOPE CREEK GENERATING STATION
DOCKET No. 50-354

During the NRC-NRR Power Systems Branch audit of Hope Creek
held on August 7 and 8, 1985 the NRC-NRR reviewer indicated
that PSE&G should revise their August 5, 1985 response to
outstanding Issue-7 to be more representative of actual
fault current values. As such, Attachment 1 provides for
your review a revised summary description and evaluation
of test currents vs Hope Creek Generating Station fault
current testing.

Should you have any questions in this regard, please contact
us.

Very truly yours,
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Director of Nuclear 2 9/3/85
Reactor Regulation

!

C D.H. Wagner
USNRC Licensing Project Manager

A.R. Blough
USNRC Senior Resident Inspector
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'.% ATTACl! MENT 1

'

A. Test Currents vs. IICGS Fault Currentc

The test was des igned to address a concern expressed by the NRC
s taf f reviewe r wi th reoa rd to cable and raceway separation. In

the discussions with the staff, PS E T.G a nd BPC of fered to tes t
u s irn ru ximum s ho r t ci rcu i t cu r re n t s ; however, the staf f reviewe r

was concerned that the I-t value for the maximurn short ci r cu i t
c u r r e n:. w:U l c .n ot De as a c c truc t ive as that of an overload
c urre n; tr.t t coulc ocrcirt :or a l o ng2 r t ime . Inis, in t a ;,

is tne case. 'I n u s , a ccra pa r i so n of the he a ting ef.tects on the
f aultea tert cables represented by a s umma t ion of 1 2t values
imposed tr/ the fault currents with those of the calculated f ault
currents on the co r res po ndi ng hope C reek r epr e se n ta t ive cables is
provided in the attached tabulation.

Table I of the Wyle test report tabul a tes the various sizes of
cables that were tested togethe r with the test currents used to
cause the f aulted cabic condi t ion ( ope n ci rcu i t wi th or wi thout
ignition of the cabic). Attached Table A has been prepared to
correlate selected i nf o rma t io n f r crn the Wyle Table I with the
corresponding flope Crook design conf iguration in order to c on-
pare the test cu rrents wi th fault cu rrents expected in the
actual . design. The t a bu la t ion is arranged to s how the maximum
I*t values im po s ec on each ci the test cable s iz e n un t il the
test cabic reached a taulted cord i t io n, i.e., the same test cable
si::e is used i n tro re than one test conf iguration and only the
maximum I't values calcula ted for each test configuration is

'

shown. Cor respo nd i ng to the test values are the design values
wh ich have been de ri ved to provide comparison. The derivation of
t.he design values is based on rep r e se n ta t iv e cab 1'e ins t alla t ions
with the f ault current a va ilable r ed uc ed by impe da nc es in the
circuits (cables and/or tra ns f.o rme rs ) and on the op e ra t i rr) times
of t.he prima ry ove rcurrent prot e ct i ve devices for clearing the
Iault currents to de t.c rm i n e 1 2t values.

As shown by t. h e tabulation the test values sig n i f ica ntly exceed
the llCCS design values wi th respect to heati ng ef f ects caused
by f aulted cables. It is concluded that the llope Creek design
will prevent faulted cables in the narre or similar configuration
a s tested f rcm a f f e c t i ng t. h e redundant cables because an cr/cr-
current device, prima ry or ups tre an ba ckup if the primary
device f ails, in each circui t will cicar fault currents such
t. hat tempera ture obtained in the t.es t i ng a re n ot reached in the
d e s ig n. Also, the llope C reek des ig n does not permit ci r cu i t s
to be loaded to ra t.ed ampaci ty of a cable since .*dera t4 ng f a ctor s
a re used to account. f o r ambi e n t. t.unpe ra tures and ins t alla t ion ,

in raceways.
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'INCE A P:vje 1 d 4
Ravised

thurarisort of Wyle 'Ibst Q)nfigurations with IKUS Design -

Wyle "Itst Cordiguration HIS Desigrt
.

Test values _ I Design values
_ l:

Test Cor(1-|@Faalted |
.

guration le purrent Thus , |
. Idt Fault Time Idt | Basis for Fault

P4meber | Size ! Asuperes Seconds'
_

Current, hperen Scmdi | Current art! Ikaration
1 arti 2 2/C Nt). 210 900 39.7 x 100 The test cctfiguratiors:

2 AWG 550 1500 453.8 x 106
700 3150 1543.5 x 106

. rmresent Cit >1e Spreadiru2
Roon trar imtallations.

900 1830 1482.3 x 106 The largest cable in this

1200 300 432 x 106 area is 2/C tb. 2MG diich
is used to supply 12W de

Total = power to relay genels'

3951.3 x 106 1026 .10 .105x106 |(C654 series). The cable I
Note 1 l has a 50A circuirt breder'

in distribution Innel IIllB
for grimity overaarrent
protection. Backup gro-
tection is gra % led by an i
upstrean 225A switch-
cpar cirmit breder.
The fault mrrent mail-
able at tin mble loostion
inside the CSR is shcwn.

3 ard 4 1st 500 477 900 204.8 x 106 The test cortiqurations
NOt 1000 2760 2760 x 106 rgremnt a 480V ac power |

1400 840 1646.4 x 106 cable encicral ard sepa-

1750 4000 12495 x 106 rated by 1" from an cpen !

1900 2580 9313.8 x 106 cable trry. This p>wer
2077'' 1860 8023.9 x 10 | cable is typically a motor6

2200 540 2613.6 x 106 | contro4 center fealer
cable with 500 tot as the

Ibtal = 13369 .2 35.8x106 largest ceble. 'Ibe fault
37057.5 x106 current tvaitable 1)r the
Note 2 encicr,a! cable is slown.

Primary overairrent tro-
tection fr. Ircvided by a
600A loal center breder
atti a 1200A upstrean

I
switchgear cirmit breaker,

'

provides tucAup protectiort
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TAILE A Ib]e 2 of 4
Fr9visai

Orparison of Kyle *1bst Cbnfiguraticns with HTS Design

Wyle Test Configuration IOGS Design -

Test Confi-| Faulted j Test values _ | Design Values
_ l

guration |Cable | Current Time, I't Fault | Time, |I t ! Ibsis for FaultZ

Nt -ber ! Size l Ar: peres Seconds Current, A. peres | Secondsl Current and Duration I

l
5,6,7 3K tb. 600 900 324 x 106 The test configurations
art! 8 2,0 900 900 729 x 106 represent 480V ac power I

1050 960 1058.4 x 106 cables drcppirg out of
1350 1860 3389.9 x 106 cable trays or enclosed
1700 2220 6415.8 x 106 in rigid steel corduits
2000 1020 4080 x 106 with a mparation dis-
2500 480 3000 x 106 tance cf 1/2" or 1", as
6000 60 2160 x 106 defino! in the tests,

fran a corduit or free
air cables. 7ypically

Total = the [ owr cables are
21157.1 x 106 8349 .02 1.39 x 106 for motor control center
Note 3 loa 3s of motors, battery

chargers ani heaters.
Primary overaarrent gro-
tection is grwided by
a 150A ciroJit breaker
in the MCC. Backup [ro-
tection is grwided by
an upstrean 600A loM
center bretker. The

fault current atallable |
downstrcan of the MCC.

* bus is slown.
;
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*EAILE A Ible 3 cf 4

Revis M
(brparison of W le 'Ibst Cbnfigurations with lims Design/

pf e Test Configtration !!CG D2cianl

Test Cont i-i Faulted | Test Values _ | Design Values
_ |

quration Cable
||
Current Ti e, 14t Fault Time, |I t Basis for Faultd

Nur-ber l Size A peres Seconds Current, h peres Seconds | . Current and Duration

11 and 12 4/C tb'. 492 900 217.9 x 106 The test configurations
21;G-MCl 692 180 86.2 x 106 .rcpresent :netal-clad

1000 3540 3540 x 106 cable separation fran
1500 2640 5940 x 106 cable traf. 'IWically

the cable is a 480/277V
ac pawr cable fran a

125A PCC Total = r:otor control center
600A IC 9784.1 x 106 4302 .02 .37 x 106 to a lightiry distribu-

Note 4 tion panel. Pri.m ty
overcurrent goetction
is gwided by a 150A
circuit breier in the
MCC. Backup gotection
is gwided by an up-
strean 600A load center i
breier.

| |

13 ard 14 4/t tb. 160 903 23 x 106 The test configurations
lonG- 220 1620 78.4 x 106 represent annor-clad
AC 260 2400 188.2 x 106 cable separation fran

340 1300 152.7 x 106 cable traf. Typically
450 960 194.4 x 106 the cable is a lightirg
%00 210 75.6 x 10 branch feeder cirmit

Total =
, to lightirg fixtures.

Prid.ary overcurrent go-
712.2 x 106 104tl .02 .022x 106 tection is gwided by a
Note 5 - 20A circuit breder in

the lightirg distribu-
tion panel. Backup go-
tection is gwided ty
another 70Acircuit
bre&cr located up-
s trean. |( j | | I | | |

'
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TADt.E A Pa]o 4 of 4
Rsvisa$

Orgarison of 1.yle 'Ibst Q3nfiqurations with IKES Design

Wyle Test Configuration
,

lins Ib".iqn

Test Conti-| Faulted ) Test Valuer | Desicn Values
2guration Cable Current Time, [2t .rault Tine, j 1t Basis for fad 1t

t;u-ber Size icperes Seconds Current, leperes Secondsl Current and Duration

hhe test corfiguratforu13 ard 14 IIella- 100 783 7.8 x 106 m

coa <ial 200 720 28.8 x 106 represent tilF radio an-
300 1620 145.8 x 106 tenna cable separatien
400 1020 163.2 x 106 fran cable tray. The

500 1020 255 x 10* cable carries Icw pwer
600 20 7.2 x 106 signals. Primary over-

current [rotection is
' provided in tie rallo

Total = cabinet with backup
607.8 x 106 250 .011 .0006875 protection pcorided ty a
Note 6 x 106 20A fum in tie 120/ ac

distribution pnel'

11U404. The fault oJr-
rent aiailable is fran
the upstrean irwerter
411ch has a ilmital
output.

J

t;0IES

'

1. Test W1ues slown bre tused on Test Configuration tb. I results.

2. Test blues slown are Insed on Test Cordiguration tb. 3 results. ,

'
i 3. Test W1ues stown are tased on Test Configuration tb. 6 results.
| 4. Test W1ues stown are tased on Test Configuration tb.12 results. .

5. Test W1ues stown are tased on Test Configuration tb.13, Test I results. +

6. Test blues slown are insed on Test Configuration tb.14, Test 2 results.

I I I
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