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Abstract. This research work is devoted to the critical
evaluation of the role of the dc-bus in the behavior of threephase adjustable-speed drives with voltage sags. In particular,
the dc-link voltage variation under voltage sag and its dependence on bus capacity, dc-link resistance and inductance and
source impedance.
The analysis can be used to introduce additional capacitance
in the dc-link in order to increase the ride-through capability of
the ASD.
Both an electromagnetic transient model and a set-up facility
have been introduced. This test platform can be used in order
to study the sensitivity of ASD to different disturbances.
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1. Introduction
A voltage sag or dip can be defined as a reduction of
the voltage related to the nominal value with a duration
that can go from one cycle to some few seconds. The
effects of voltage sags on adjustable-speed drives (ASD)
has been studied from different points of view [1–4].

2. Electric Circuit Model
The simplified equivalent electric circuit model of the
ASD is shown in fig. 1.
The basic model of Fig. 1 has been implemented using
PSCAD [5]. This model can be considered a basic approach for analyzing the behavior of the residual voltage

Figure 1.

Equivalent circuit model of the ASD power stage.

at dc-bus as a function of L dc, C, Rg , Lg and the voltage
sag depth and duration.

3. Results
The basic equivalent circuit of fig. 1 has been simulated
using PSCAD/EMTDC [5] for a 1.5 kW equivalent machine. This software has a powerful multiple run module
that can be used to study the sensitivity of electrical
parameters.
The full paper shows the impact of voltage dips over
the dc-bus as a function of the ratio between the shortcircuit power and the nominal power of the ASD considering a dc-link capacity C of 300 µF .

4. Conclusions
The survival of the ASD to voltage sags depends on
the trip-point settings of the drive protections and the way
the control is implemented. Undervoltage protection with
a trip point set close to the nominal voltage will cause
high sensitivity to sags. An increase in the capacity at
dc-bus will increase their immunity to voltage sags.
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