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Position Control Scheme of Rail Traction System Based on the BLAC Motor
With Disturbance Observer

Kiwan Cho' and Dong-Hee LeeT

Abstract

This study presents an overhang-type rail traction system using dual brushless AC (BLAC) motors with hall

sensors. For an accurate position and moving length control of the designed rail traction system, instantaneous
position controller using speed reference model and modified disturbance observer for BLAC motor with hall
sensor are proposed. The presented speed reference model is designed to satisfy the required performance of

200 mm/s with proper acceleration and deceleration slopes to reduce mechanical vibration. Through the

instantaneous speed reference model,

instantaneous position and speed errors can be compensated together.

Furthermore, the modified disturbance observer for BLAC motors with low-resolution hall sensors can improve

the torque and speed control performance. The proposed disturbance observer is based on an actual motor
speed. However, the feedback speed information of the hall sensor is not enough for use in the low-speed
region. The practical adopted disturbance observer uses an activation speed band to the actual torque controller

of the designed rail traction system. The proposed position control scheme is verified by the MATLAB -

Simulink model and a practical manufactured traction system. In the computer simulation and experiments, the

proposed position control scheme shows advanced control performance.

Key words: Rail traction system, BLAC (Brushless AC) motor, Hall sensor position, Disturbance observer
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Fig. 1. Conventional rail traction system.
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Fig. 2. Proposed rail traction system.
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Fig. 3. 3-D model of the proposed rail traction system.
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Fig. 4. Mechanical stress of the designed system.
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Fig. 7. Zigzag movement of rail traction system.
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TABLE 1
SPECIFICATION OF RAIL TRACTION SYSTEM

i 1200[rpm]
. Motor Speed @1
Parameter Value Parameter Unit m

Gear ratio 261 Total length | 533.2 mm |
Total height | 510.2 mm Width 2332 mm Xt

. . . . ) 2.5[1mm]
Upside height | 2586 mm | Inside width | 183.2 mm Axim1z 1—-"‘-‘-—"{_'————

Rail width 160.0 mm Rail height 80.0 mm

i

e 1000[ ]

P

7

Motor Current 214]

i ' l
TABLE I T “ ]

SPECIFICATION OF TRACTION BLAC MOTOR

Parameter Value Parameter Unit Hm
Power 180 W Voltage 24V IME"..E: ----- Freq 0I5 16.694400: s
Rated current 7A Rated speed | 4200 r/min 0 Time [sec] 10.0[s]

X Fig. 10. Conventional position control with no load.
Resistance 0.0894 Q Inductance 0.122 mH

Pole—pair 8 Tire radius 115 mm —
1200[rpm]
Yo o 1000[mn]
Axi2 T 2.5[mm]
‘| Motor Current
1 4]
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