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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,

Attachments 9oO

H
The Energy People ‘



Director of Nuclear 2
Reactor Regulation

C D.H. Wagner
USNRC Licensing Project Manager

A.R. Bloughn
USNRC Senior Resident Inspector
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ATTACHMENT 1

A. Test Currents vs. HCGS Fault Current:

The test was designed to address a concern expressed by the NRC
staff reviewer with regard to cable and raceway separation. In
the discussions with the staff, PSEsGC and BPC offered to test
usim maximum short circuit currents; however, the staff reviewer
wae concerned that the 1<t value for the maximum short circuit
current wsulc not be as gestructive as that ¢f an ecverloas
currest At COuUlC persist tor a longar tire. 2Nis, 3in E8T s

15 the case., 1Inus, a canparison of the heating efdfects on the
faulteo test cables represented by a summation of 14t values
imposed by the fault currents with those of the calculated fault
currents on the corresponding hope Creek representative cables is

provided in the attached tabulatiorn.

Table 1 of the Wyle test report tabulates the various sizes of
cables that were tested together with the test currents used to
cause the faulted cable condition (open circuit with or without
ignition of the cable). Attached Table A has been prepared to
correlate selected information from the Wyle Table 1 with the
corresponding Hope Creek desion configuration in order to can-
pare the test currents with fault currents expected in the

actual .design. The tabulation 1s arranged to show the maximum
1+t values imposca on each ©f the test cable sizes until the
test cable reached a taulteg coniition, i.e€., the same test cable
size 18 used in more than one test configuration and only the
maximur 1t values calculated for each test configuration is
shown. Corresponding to the test values are the desion values
which have been derived to provide comparison. The derivation of
the oesign values 1s based on representative cable installations
with the fault current available reduced by impedances in the
circuits (cables and/or transformers) and on the operatim times
of the primary overcurrent prgtectiw devices for clearing the
fault currents to determine 14t values.

As shown by the tabulation the test values significantly exceed
the HCGS design values with respect to heating effects caused
by faulted cables. It is concluded that the Hope Creek design
will prevent faulted cables in the same or similar configuration
as tested from affecting the redundant cables because an over-
current device, primary or upstrean backup if the primary
device fails, in each circuit will clear fault currents such
that temperature obtained in the testing are not reached in the
design. Also, the Hope Creek design does not permit circuits
to be loaded to rated ampacity of a cable since- deraging factors
are used to account for ambient temperatures and installation

in raceways,



TARLE A

Pre 1 of 4
Favised
Cwparison of Wle Test (onfigurations with HOGS Design
Wyle Test Conf iguration HYS Design
“Test Lalues Design Values
Lroth- 1s bm. * | £53 ~ Fm;t T{_‘l"i— 1%t | Basis ©r Pault
Nsber Size %F %L__!_T rrent, res | Seconds Current and Duration
—TT!_L'M'GJ ‘ -7 x 100 - | test coof igurat lors
2 NG S50 | 1500 453.8 x 106 represent Cable Spreading
7200 | 3150 | 1543.5 x 106 Room tray irstal lations.
900 | 1830 | 1482.3 x 106 The lamest cable in this
1200 300 432 x 106 area is 2/C No. 2MG which
= is used to supply 12W de
Total = {power to relay panels
¥51.3 x 10A 1026 .10 |.105x108 | (C654 series). The cable
Note 1 has a S0A ciraiirt breaker
in distribution panel [B18
for primary overasrrent
protection. Backup o~
tection is pro bVled by an
upstream 225A switch-
gear cirauit breaker.
The fault current avail-
able at th cable location
inaide the (SR _is shown.
Jamd 4 i/C 500| 477 300 204.8 x 106 The test corf iqurations
MM 1000 | 2760 2760 x 106 repre<ent a 480V ac power
1400 840 1646.4 x 100 cable encloed and sepa-
1750 | 4080 12495 x 106 rated by 1* {rom an gpen
1900 2580 9313.8 x 106 cable tray. This power
2077 | 1860 8023.9 x 108 cable ie typically a motor
2200 540 2613.6 x 108 contro} certer fealer
cable with 500 MM as the
Total - 11369 .2 35.8x1 0° | lamest cohle. The fault
37057.5 xi0f current ~ailable for the
Note 2 enclosed coble is shown.

Primary ovrarrent [xo-
tection is jrovided by a
600A load center bredker
ard a 12007\ upstream
switchgear ciranit breaker
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Wyle Test Conf iguration

TABLE A

CGomparison of Wyle Test Configurations with HOGS Design

OGS Design

Pvie 2 of 4
Pevised

Test Cont I-|Faulted

" Test Velues

Design Values

Note 3

Rasis for Fault
Current and Duration

guration able rent ’ It Fault Time, | It
Number Size Amperes|Seconds Current, Armperes|Seconds
S, 6 7 IC o] 600 | 900 | 324 x 106
and 8 20 00 900 729 x 108
1050 960 | 1058.4 x 106
1350 | 1860 | 3389.9 x )
1700 | 2220 | 6415.8 x 1
2000 | 1020 | 4080 x 100
2500 480 | 3000 x 106
6000 60 | 2160 x 106
Total =
21157.1 x 106 8349 .02 [1.39 x 106

The test conf igurations
irepresent 480V ac power
cables dropping aut of
cable triys or enclosed
in rigid steel corduits
with a svparation dis-
tance of 1/2" or 1%, as
&finu! in the tests,
fron a comduit or free
air cables, Typically
the ppwer cables are
for motor control center
loads of motors, battery
Primary overaurrent pro-
tection is provided by
a 150A cirauit breaker
in the MCC, Backup pro-
tection is provided by
an upstrean 600A lod
center bredker. The
fault current available
downstrean of the MCC

bus s slpwn,
’
L}
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Wyle Test Conf igwation

TAIRLE A

fvie 3 of 4
Povised

Comparison of Wyle Test OConfiqurations with HOGS Design

HCGS De< ign

Test ~{Faultod Test Values Design Values
guration able kirent Time, It Fault Tme, | It Basis for Fault
Number Size Amperes|Seconds Current, Anperes|Seconds Current and Duration
11 and 12 | 4/C to%| 492 900 217.9 x 106 The test corf igurations
2iMC| 69 180 86.2 x 106 reprecent metal-clad
000 | 3540 | 3540 x 106 cable ccparation from
1500 | 2640 5940 x 106 cable tray. Typically
the cable is a 480/27W
ac power cable from a
125a mCC Total = motor control center
600A IC 9784.1 x 106 1302 02 [.37 x 105 |to a lightim distribu-
Note 4 tion panel. Primary
overaurrent froetction
is provided by a 150A
cirauit breker in the
MCC. Backup protection
| is provided by an up-
strean 600A load center
breaker.
13 ard 14 | 4C 2o.| 160 900 23 x 106 The test conf igurations
104G~ 220 1620 78.4 x 1 represent amor-c lad
AC 260 2400 188.2 x 1 cable scparation fram
340 | 1300 | 152.7 x 106 cable troy, Typically
450 960 194.4 x 1 the cable is a lightimg
€00 210 75.6 x 10 branct, feader cirauit
o to lighting fixtures.
Total = Prifary overaurrent ro-
72.2 x 105 1043 .02 [.022¢x 106 |tection is provided by a
Note S 20A cirauit breaker in
the lighting distribu-
tion panel, Backup pro-
tection is provided ty
another 70Acirauit
brexker located up-
strean.
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TAILE A

G@mparison of Wle Test Oonfiqurations with HOGS Design

Pxjo 4 of 4
Revisad

wyle Test Configuration HGS [esign
Test Conti-|Faultal Test Value: Design Values
gurat ion able Current Time, 2t Fault Time, | I€t Basis for FaDlt
Number Size Mamperes | Seconds Current, Amperes|Seconds Current and Duration
13 and 14| Heliwx-| 100 780 7.8 » 106 The test configurations
cowial| 200 720 28.8 x 106 represent WF radio an-
300 1620 145.8 x . tenna cable separaticn
400 | 1020 163.2 x 106 fran cable tray. The
500 1020 255 x 107 cable carries low power
600 20 7.2 x 106 signals. Primary over-
current rrotection is
provided in the radio
Total = cabinet with backup
607.8 x 10° 250 .011 |.0006875 |protection provided by a
Note 6 x 100 20A fuse in the 120V ac
' distrinhution panel
1BJ464. The fault cur-
rent available is from
the upstream {rnverter
wiich has a limited
output.
NOTES
1. Test Wlues slown are based on Test Configura~ion No. 1 results.
2. Test Wlues slown are based on Test Configuration No. 3 results. '
3. Test Wlues stown are based on Test Configuration No. 6 results. :
4. Test Wlues slown are based on Test Configuration No. 12 results. i
S. Test Wlues slown are based on Test Configuration MNo. 13, Test 1 results.
6. Test \illues stmin are based on Test Conﬁguratio? No. 14, Test 2 results.,
1§ |
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