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Maximum Torque per Ampere Operation of IPMSM Drives for the Next
Generation High Speed Railway System
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ABSTRACT

The next generation domestic high speed railway system is a power dispersed type and uses vector control
method for motor speed control. Nowadays, inverter driven induction motor system is widely used. However,
recently PMSM drives are deeply considered as a alternative candidate instead of an induction motor driven system
due to their advantages in efficiency, noise reduction and maintenance.

In this paper, the maximum torque control approach is presented for the IPMSM drives with reluctance torque.
The applied control method uses maximum torque control per ampere technique. Simulation programs based on
Matlab/Simulink are developed. Finally the designed system is verified by simulation and their characteristics are

analyzed by the simulation results.
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“1¥1. Traction control system circuit
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“L¥3. Current phasor diagram
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“1¥4. Constant torque curve, current limit circle and current curve with maximum torque per ampere

approach
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3% 1. IPMSM parameter
Parameter Value
Phase current rating [Arms] 133
Rs [Q] 0.08161
Ld [H] 0.009846
Lq [H] 0.035627
Flux Linkage [Wb] 2.5707
Inertia [kg:m2] 1.33815
Pole [P] 4
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187. Operating characteristics of i, =0 control at 900[N'm] load

(a) Reference and real speed[x

(c) Real d, q axis current[x :

: time(s), y : speed(rpm)]
(b) Reference d, q axis current[x : time(s), y : current(A)]

time(s), y : current(A)]

(d) IPMSM torque[x : time(s), y : torque(N-m)]
(e) Output Current[x : time(s), y : current(A)]
(f) Output Voltage[x : time(s), y :voltage(V)]
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T188. Operating characteristics of MTPA control at 900[N-m] load

(a) Reference and real speed[x :

(b) Reference d, q axis current[x :

time(s), y : speed(rpm)]

time(s), y : current(A)]




(c) Real d, q axis current[x : time(s), y : current(A)]
(d) IPMSM torque[x : time(s), y : torque(N-m)]

(e) Output Current[x : time(s), y : current(A)]

(f) Output Voltage[x : time(s), y :voltage(V)]
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