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Improving Quick Response of Servo System Using Boost-Inverter
with Regenerating Energy
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Gyeongsang National Univ., “Chungbuk National Univ., **Chosun College of S&T, “Kyungsung Univ.

ABSTRACT

The regenerating energy of the servo system is mostly
consumed as heats through the regenerating resistors. For
the response of the servo system to be more improved, the
paper proposes the boost inverter using the regenerating
energy. The proposed boost inverter has the additional ca-
pacitor installed on the DC-link circuit for charging the re-
generating energy from the load. To get the better response
of the servo system, the charged regenerating energy can
be shortly re-applied to the output side as the finite impulse
voltage, which can be controlled from information of refer-
ence voltages and feedbacked currents. It is verified by
PSIM simulator that the response characteristics of the ser-
vo system using the proposed boost inverter is improved,
comparing to that using the general inverter.
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Fig. 1 Overall block diagram for servo system
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Fig. 4 Simulation block diagram of servo system using the
proposed boost inverter
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Table 1 Spec. of servo system used in simuiations

item unit value
PWM switching frequency kHz 10
current loop gain kHz 5
speed loop gain kHz 1
integral time constant (current loop) ms 1
integral time constant (speed loop) ms 1
current loop control time oS 20
speed loop control time ) 100
input voltage \%4 200
no. of pole 8
rated current A 2.89
rated speed . rpm 3000
resistance/phase Q2 0.82
inductance/phase mH 3.66
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Fig. 5 Simulation waveform in the servo system using general in-

verter(upper: ref. speed and actual speed, lower: g-axis ref.

current and gaxis actual current)
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Fig. 6 Simulation waveform in servo system using the proposed
boost inverter(top: gate signal for using regenerating energy,
middle: speed, bottom: g-axis current)
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