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Active Damping Control and Parameters Design Method of the DC-Bus Servo Drive System.
Katsuki Miura*, Student Member, Hiroki Watanabe, Member
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This paper proposes the active damping control method and the damping parameters design method for the DC-bus servo drive
system. The proposed damping control is integrated into the output current control loop. The performance of the current control
with proposed active damping is evaluated by comparison with the standard second-order form. The proposed parameters design
method provides the gain margin to stable the whole system when the multiple units are connected to DC-bus. The experimental
result shows that the output current response almost agrees with the simulation by 1% and the stable operation range is expanded
by 28% of the motor rated power. The experimental result also shows that the system stability is influenced by the PWM delay and

discretization.
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Fig. 1 DC-bus servo drive system and the analyzed parameters.
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Fig. 2 System block diagram with damping control.
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Fig. 3 Equivalent impedance model.
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Fig. 4 Relationship between gain margin and the real part of the Tys.
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Fig. 7 Bus current waveform in the simulation.
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Table 1 Experimental condition.

Circuit
Lpus Wiring indutance of DC Bus 11 mH
Rpys Wiring resistance of DC Bus 22Q
Cp1, Cpz Inverter input capasitance 6.8 uF
Ve DC bus voltage 280V
Controller

fe The bandwidth of current controller 2kHz

K, Proportional gain 42.7
T; Integration time 2.43 ms

Drive Side Motor (Unit #1, #2)
R88M-1M40030T (Omron)

0APY

3t ‘I'A x _J
\\/
I Motor speed : 2000 r/min
Current command

g Experiment
Sim.
= Standard second-order form

g-axis current [A]
[\S]

-1 0 1 2 3
Time [ms]

Fig. 8 Step responses of g-axis current.
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Fig. 9 Bus current waveform with active damping.
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Fig. 10 Stable operation range.
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