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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 ~verage impedance of this cable is 
0.005323 ohms per unit resistance and 0.006025 :ohms per unit 
reactance ba~ed on 369.6 kVA and 480 volis. 

This LTR was written to show. the development of power cab'le parameters ' 
that are to be used in the SICLOPS (Si~ulation of Lo*s of Fluid Tes~ 
(LOFT) Reactor Coolant Loop Pumping System) dfgftal 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 
frqm a generator several hundred feet away in Room-B-239. With the long 
length the cable resistance and reactance may effect operation. To cal­
culate the resistance and reactance it is necessary to know the length 
of each cab 1 e run, the size of tfl.e cab 1 e, the resistance per 1000 feet 
and that the cable is in-steel conduit for its entire run. Also it is 
necessary to assume that -the average temperature of the caole 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 overall lengthdue 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.-SPEClFlCATION$ 

2.1 ~ 

1000 volt, 500 MCM, 37 strands of copper with 7/64 inches of insu-lation(l)·. 

2.2 Resistance 

DC Value - 0.0216 ohm/1000 ft.* 
AC Value - 0.244 ohm/JOOO ft.+ . 
Reactance -'0.0271 ohm/1000 ft. # (2) 

2.3 ·Length 

Run ff_ Cable to Penetrator(feet) ·pen·to Motor· (feetl 

1 
2 
3 
4 

171 
174 
214 
212 

3.0 IMPEDANCE-VALUES 

53 
53 
20 
20 

··Total (feet}. 

224 
227 
~~4 

232(3) 

The 1 ong 1 ength of power cab 1 e produces both. res i.stance and inductive 
. reactance. The resistance is found by knowing the length 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 impedance. 
An equivalent value of impedance is found by combining ·botft cables in 
parallel. This calculation results in 0.00264 ohm· resistance and 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
* Assuming cable temperature is averaged a·t 25° C •. 
+ AC value found by multiplying DC value by 1.13 
# Entire leh~th in conduit 

1 
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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 generato~motor number 1 is·0.00523 OHMS.p.u. 
and 0.00602 ohm_sp.u. respectively. Also the same values. for generator 
motor number 2 are 0.00542 ohm~ p.u. and 0.00603 ohms·. p.u •. ·respective1y. 

The overa 11 average va 1 ue of impedance for both. generator-motor sets i.s 
0.005325 ohmsp.u. resistance and 0.006025 ohms p.u. reactance. 

4.0 REFERENCES 

1. Purchase Requisition #L500096, Aerojet Nuclear·companr, dated·7-i-72. 

:2. National Fire Protection Association National Electric Code 1975 
pp 70-567-8 

3. Design Engineers Notes on Cable Length. 

2 



224 feet 
0.00547 n Resistance 

0,00607 rr Reactan~e. 
·--· 

~~-~~-==~~~-----__ -_-__ -_-______ _ 

227 feet 0.00554 n Resi~tante 

0 · 00615 n Reactance 
,.......--------------·-

234 fe~t 0.00571 n R~sistance 
· 0., 00634 n Reactance 

PSMG to PCP, Cables 
Fig. 1 
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