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" "ABSTRACT

The Primary System Motor Generator Sets are located in Room B-239
" and are connected to the primary coolant pumps by means of a
power cable. The calaulated average impedance of this cable is

0;005323 ohms per unit resistance and 0.006025 ohms per unit
reactance based on 369.6 KVA and 480 Volts.

This LTR was written to show the development of power cable parameters -
that are to be used in the SICLOPS (Simulation of Loss of Fluid Test
(LOFT) Reactor Coolant Loop Pumping System) digital computer program

as written in LTR 1142-16 and also used in the pump coastdowns for

the FSAR Analysis.
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1.0 INTRODUCTION
The primary coolant pump motors on the MTA (MobileTest Assembly) are supplied
. from a generator several hundred feet away in Room-B-239. With the long
Tength the cable resistance and reactance may effect operation. To cal-
culate the resistance and reactance it is necessary to know the length
of each cable run, the size of the cable, the resistance per 1000 feet
and that the cab]e is in-steel conduit for its entire run. Also it is
necessary to assume that the average ‘temperature of the cable is approx-
imately 25°C. . .
There are four separate cable runs from the generators to the primary
coolant pump motors (see figure 1), two cable runs per motor-generator
combination, and two generator motor pairs. Each separate run has a
different overa]] length due "to minor routing variances. To calculate
the total values of resistance and reactance average values were found
for each pair of cables.
2.0 CABLE:SPEGIFICATIONS
2.1 Type
1000 voit, 500 MCM, 37 strands of copper with 7/64 inches of insu]ation(])
2.2 Resistance . |
DC Value - 0.0216 ohm/1000 ft.*
AC Value - 0.244 ohm/1000 ft.+ -~
Reactance -'0.0271 ohm/1000 ft. # (2)
2.3 ~'Length
‘Run # ° Cable to Penetrator (feet) Pen to Motor (feet)  * Total(feet)
1 171 B 53 224
2 174 53 . 227
3 214 20 234
‘ ' 232
‘4 212 20 (3)
3.0 IMPEDANCE VALUES ‘

The Tong length of power cable produces both resistance and inductive

.reactance. The resistance is found by knowing the 1ength.of the cable

and multiplying it by the ohm /1000 feet. The reactance is calculated

in a similar manner. These two values are then combined into an 1mpedance.
An equivalent value of impedance is found by combining both cables in
parallel. This calculation results in 0.00264 ohm resistance and

* Assuming cable temperature is averaged at 25°C.
+ AC value found by multiplying DC value by 1.13
# Entire length in conduit :
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0.00315 ohms reactance for generator-motor set number 1, and 0.00284 ohms
resistance and 0.00316 ohms reactance for generator-motor set number 2.

The average value of resistance for the generator motor sets is 0.00274
ohms. Similarly the average value of reactance is 0.003155 ohms, Using
369.6 KVA as base KVA and 480 volts— as base KV the per unit value or
resistance and reactance for generator=motol number 1 is-0.00523 OHMS p.u.
and 0.00602 ohmsp.u. respectively. Also the same values for generator
motor number 2 are 0.00542 ohms p.u. and 0.00603 éhms. p.u. respectively.

The overall average value of impedance for both generator-motor sets is
0.005325 ohmsp.u. resistance and 0.006025 ohms p.u. reactance.

REFERENCES
1. Purchase Requisition #L500096, Aerojet Nuc]ear‘Companyﬁ dated'7-6-72;

2. National Fire Protection Association National Electric Code 1975

pp 70-567-8

3. Design Engineers Notes on Cable Length.
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0.00571 @ Resistance
'+ 0,00634 @ Reactance

0.00566 o Resistance 2

71 - 0,00629 q. Reactance ._‘;I]:I,:'.
D I TR © S O

PSMG to PCP Cables
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APPENDIX A
RESISTANCE AND REACTANCE
FOR PSMG SET NUMBER ONE

A-i



FORM {NEL-1592
(Rev. 4-76)

SUBJECT LTR l3|0"|7

preparen sy_ 1S 13 HEgERHORST CHECKED WORK REQUEST

IDAHO NATIONAL ENGINEERING LABORATORY

CALCULATION WORK SHEET

e Ly
PAGE AIL orF _Ll  paces .

DATE lZJMLY Jq77

ResisTance AND  REACTANCE  CALCULATION  FOR PSM @G
SET NumBewr L. ;

LENGTH & 2 ZLl. fect, 2727 fied,

Run 1A} ? _:
' 0,0ZL;L* okms )
Ria = ’ 224 feet = 0.00547 oHms RESISTANCE
1000 feet A
0.0271 ohms :
A = < - ) 2 2 L‘ 'Fquc = 0.00607 owms Reacrance.
1000 feet , 4 '
W . | | .
Run 18 0'024Y ohwms\ | |
RIB = < ) 227'€cct = 0.0055Y onms RFS\STANC,E.
1000 feet - : — '

0.027( ohwms -
Xig = ( - 227 feet = 0.00615 0tms  Reacrance,
1000 feet 4 — '

' Comawe TO0 AN IMPEDANCE

EAY) = Ria +'j Xin = 0.00547 +j 0.00607 = ¢.00817/ 49.97°

i

Zig = Ris “‘\') Xig

0.00554 +’Jo.ooe\s < 0.00828 [ 47.98°
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FORM INEL-1592

Rev. 476 | CALCULATION WORK SHEET

PAGE _AJ_L.L. . . OF _.L_I_!_. h PAGE‘S
sumser L TR 1310-17 oare 12 Juiy 1977

t
PREPARED BV_M&ERBD&SI__ CHECKED WORK REQUEST

ImpepDANCE CALCULATION

_ (-ZlA) ( ZlB)
h‘(ZIA + ZIB)

(0.00817/41.92%) (0.00828/ 47.98")

-ZIEQ

(0.00547+40.00554 ) +] (0.00607 +0.00615 )

6.7¢ x 105/ 97.95°

0.0110 +j O.012272.

I = o.oo4u/M4e.91t

t

o.OO'aéSA—\'s 0.00315

6.005u7.00 ¢

0.00551;_:\.

CABLE A
CARLE B

GENERATOR. @ 0006070 Pooeie e RO

MOTOR

<

< 0.002¢5 .

L
10,0035

O) motor




APPENDIX B

RESISTANCE AND REACTANCE

CALCULATION FOR PSMG
SET NUMBER TWO
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CALCULATION WORK SHEET

FORM INEL-1592
{Rev. 4-76)

[ ’ v + F o ’ .
PAGE .&U__ _ oF |1l Paces

SUBJECT LTR ' \?)“)" \7 oare 12 SML.‘( 1977

PREPARED BY KR HEQER&ORST . CHECKED

WORK REQUEST

RESISTANCE  AND REACTANCE CALCULAT IONS FCR | PSMG\
SET NuMRER 2. ‘

LENGTH 231'{ 'Fee'é, 232 (c{t.

RUN‘.ZA; '
Rza =

<o.ozqng°km,

. ) 234 feet = 0.00571 >ums Resisrance
(000 feel

0.0271 ohm | |
Xza = ( - - ) 2344t = 0.00634 onms .REACTANCE,

1000 feet
Run 2B, | . | | |
! 0.024Y ohwms .
Reg= < )ZBZ\C t = 0.00566 onms ResisTance,
7N 1000 fet T

o £0.027 ] ohes | |
XIB = < ) ?32 ﬁ_d‘.: 0.00629 >nms ‘RERCTAN(,E,
| [000 feet 4 =

COMB\NE TO AN [MPEDANCE

Za2p < R‘M +j XzA = 0,0057! + \'\ 000634 = ND.00853/4799°

Zzp = Res *|Kag = 000564+ | 0.00629 = 00084 [ 48.02°
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PREPARED BY K HEQERUNRST CHECKED

IDAHO NATIONAL ENGINEERING LABORATORY

CALCULATION WORK SHEET

¢ 4

' ' | | ' : PAGE —Bl‘-"-‘:- or (11 'PAGES
aumsger— LTR_1310- |7 ' oare __12Jurx 1977

WORK REQUEST

7

T MPEDANCE CALCULATION

(Z2a) (Z2s)
Z2c5@ = (Z_M . 213)

(6.00853/ 47.99° ) (0.00846 | 4g,02")
~ (p.00571 + 0.00566 ) +J (0.00634 +0.00629)

.22 X105/ 9010

0,0/137+0.01263

- o.00425/) 18"

= 0.00284 +J 0.00210

-'mgo.oos%n- . , < 0.0028Y4 51

Zeq

jb.omzqg_ _____:> Gen @) | %o.Ot?swn_

Mo ToRr ., S}Mo‘ro&

0.00S7i

R

GENERATUR @0'00413(3

A
2

CRRLE A
ABLE

¢




APPENDIX C
BASE CONVERSIONS
PER UNIT VALUES OF IMPEDANCE
AVERAGE IMPEDANCE VALUES

C-i
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°  FORM INEL-1592 -

(Rev. 476 CALCULATION WORK SHEET
) . a, T b
.' , ‘ - PAGE _LA'_. oF LIl paces
suaseer LIR 1310 -17 oare _[2Jury 1977
PREPARED BY l< (% \‘\ E("EEHDB'S T - CHECKED ‘ WORK REQUEST ‘

BRsE CONVEP SIONS

( B"\SEU' VoLts )
" Base KYA x 1000

Base Onmg =

_ (440) T

~(34>q..c,)(|ow§ :

= 0.5238|

_PE& UniT. \/ALLAES oF IN\PEDANCE

. | 0.00265 , ©.003I5
e Pw T o523 T 052380
~ 0.00505 +J' 0.0060|

- - 0.00284 . 0.00316
2EQPU = 552381 T 0.52381

= 0,00542 +j 0.00¢03
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0.0 "0
. PAGE ti1l  oF latf PAGES

SUBJéCT L\I_R \?3\1 O - l 7 DATE _L? IMLY ,q 77 )

ereraneo av_{B HEGERHORST P—

WORK REQUEST

THE AVERA4E PER UNIT VALUE oF BOTH PSM4 SETS

/S :
0. 0052 3 oHM QEstsTANCE Pee UniT

O0.00 & OZAR  OHmMm Renctance (e UniT






