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Abstract
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This paper presents “D-Q Transformation Based Three-phase Voltage Sag Detection”. This
voltage sag detection is divided into 3 sub methods 1) a proposed method 2) Vd monitoring, and 3)
Filtered , /de + qu monitoring.

It can be seen from simulation results and experimental results that fastest voltage sag
detection time is obtained from a proposed method which the shortest delay time of 1-phase voltage
sag detection is 0.3 ms((Point on wave = 72 degree), while the shortest delay time of 3-phase voltage
sag detection is 1.7 ms (Point on wave = 108 degree, 144 degree). The Vd monitoring method and
filtered ,/V d2 + qu monitoring method give the same results. Both of single phase voltage sag and
three phase voltage sag can be detected by Vd monitoring and ﬁltered‘/ de +qu monitoring.
However, voltage sag event in some point on wave can not be detected by Vd monitoring method.
While filter ,/ de +Vq2 method offers more accurate operation of voltage sag detection. In this
method, the shortest delay time of 1-phase voltage sag detection is 2.85mS (Point on wave = 108
degree) and the longest delay time is 8.45mS (Point on wave = 144 degree), while the delay time of
3-phase voltage sag detection is 0.25mS — 3.05mS, it can be seen that the delay time is almost to be
constant at all range of point on wave (0 - 324 degree).

It can be noticed that the delay time of 1-phase voltage sag detection is affected from point
on wave or time (degree) of voltage sag occurrence, while the delay time of 3-phase voltage sag

detection is not affected from point on wave or time (degree) of voltage sag occurrence.



