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A Study on the Speed and Torque Control of Propulsion Motor for

Electric Propulsion Ship by Direct Torque Control

Jong-Su Kim? - Sae-Gin Oh* and Seung-Hwan Kim#*

Abstract : An induction motor based on DTC(Direct Torque Control) is being increasingly
used in various industrial applications. DTC offers faster torque response and better
speed control with lesser hardware and processing costs in compared with other
controlled drives. This study was to evaluate performance of DTC for induction motor of
electric propulsion ship. The simulation results indicated good speed and torque
response from the low to middle speed range. Also, DTC has advantages such as the

independency on motor parameter.
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Fig 1 Control block diagram for direct torque
control
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Table 1 Selected vector and means

V(n) Radial positive voltage vector
V(n+1) | Forward positive voltage vector
V(n+2) | Forward negative voltage vector
V(n+3) | Radial negative voltage vector
V(n-1) | Backward positive voltage vector
V(n-2) | Back ward negative voltage vector

V(0) Zero voltage vector
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Fig 3 Characteristics of flux and torque hysteresis
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Table 3 Parameters and system constants of
induction motor used for simulation
A& 6000[k V] L, 1.49[mH]
AARAY 3300[ V] R, 0.07[£2]
BARF 1200[A] L, 0.35[mH]

34 6 L, 48[mH]
R, 0.0167[£2] J 169[kgm?]
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Fig. 4 Simulation responses for step change of speed
setting (0—100[rpm])
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Fig. 5 Simulation responses for step change of speed
setting (0—200[rpm])
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Fig. 6 Simulation responses for step change of speed
setting (0—500[rpm])
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Fig. 7 Simulation responses for the change of rotor
resistance(increased by 30[%)])
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