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The Basic Design of Traction Motor, Considering Running Condition
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ABSTRACT

This paper deals with the basic design of the traction motor(TM) by performing the train performance
simulation(TPS). The TPS, considering mmnning condition, provides some important information about
selecting the rating of TM such as current, power and frequency, etc. Especially, calculating the current
flowing into the TM by the TPS in the situation of normal condition and M-car cut out respectively,
we can inspect whether the TM endures thermally under the contingency or not. This paper reviews the
tractive effort of the train to meet the demands of consumer and then designs the TM electrically.
Finally, performing the TPS under emergency condition, it checks the thermal capacity of the T™M to
insure the justice of the TM under construction.
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on a 2.0% upgrade with 25% of the traction motors cut out.

@ A tare weight condition EMU with new wheels shall be able to start standstill on a
1.0% upgrade with 75% of the traction motors cut out, and keeping maximum output 5

minutes the speed of the EMU shall not be less than 60km/hr.
@ The EMU shall be capable of achieving and maintaining at least the following normal

running speeds on the specified gradient under crush laden conditions.
@ The service speed of the EMU shall not be less than 110km/hr with fully worm(780mm
diameter) wheels on the straight and level track(including +/- 0.5% grade)

Grade(+%) Speed(km/hr) Rating

15 110 continuous

(D The service speed of the EMU shall be 110 km/hr, with fully wom driving wheels.
(D The running resistance of a EMU as a function of speed may be calculated using the
following formula :

R, = 13.3817 + 0.0913V + 0.0039V* [Nfton]
@ The gradient resistance may be calculated as follows :
R, = gradient(%,)XW [N]
@ The break away force(Rs) is assumed to be 9.81X3/ton [N}.
@ The minimum altitude of the West Line is 33 meter, the maximum is 276 meters.

@ The longest gradient section is about 15km with an average grade of about 1.62%,
including 8 maximum gradient of 2.0% over a length of 5.96 km
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* Crush laden is defined to be tare condition plus maximum payload (300 passengers per car)
* Fully laden is defined to be tare condition plus full normal payload (180 passengers per car)
* The weight of a passenger is to be taken as 60 kg.

* New wheel : 860mm, Wheel for the performance calculation : 820mm.

* Tare weight : 164.4 ton, Fully laden weight : 207.6 ton, Crush laden weight : 236.4 ton
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Fmn = (Rg + Ry + R) [N] ¢y
AR 1 - @)
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Frin = 49571.1 [N] = 5053.1 [kgf]
Fomingm = 8261.8 [N] = 842.2 [kef]
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