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The Measurement of 3-Phase Current with Single Current Sensor and
the Compensation of Voltage Distortion in
Carrier-Based PWM Technique

Kyung—-Seo Kim

Q ok

BRAEIIN UG o) A3l 3 AAEAE T B AN BTN} B2 ol ol g3
A LEARE ZAVL AFAA AFE Fol7) Astel LA Zlo] AFI2e) WY AFAMR AFA
B2 2490 249 A7 B 93 VHEVE 4 AFATE 2T Wl ARE Beel Zsl
W add AEsE Ah A ol FASok Su, olg A WAE 243 oo whE A3t 9Fe) wap
yol d7Eo] gtk 22 slEe] HEE WASS e AYAREHlE AW AANA e sl
© A% Wz PAQ A v HEasldE ofe Wl Beh ¥ ATAE 42w vayel 4
AR 274 WD AT w P Asa oo BRe 8 ool Az

ABSTRACT

Most of the three phase inverters for adjustable speed drive of AC machines are equipped with two or three
current sensors for measurement of three phase current. One method to reduce the number of current sensors
is that single current sensor measures the DC link current, then three phase current is reconstructed using the
measured value and the switching status. To improve the measurement accuracy, switching state should be
maintained for more than minimum switching time. Many papers have been published, which focused on the
re-adjustment of pulse width and compensation of voltage distortion. Those methods are suitable for space
vector modulation. But there are some difficulties in applying these methods to carrier-based PWM which is
widely used in industry. In this paper, new current measurement method and voltage compensation method are
proposed which are suitable for carrier-based PWM, then, the validity of proposed method is confirmed
through experiment.
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Table 1 Relationship between voltage vectors and
DC link current

Voltage vector DC link current
Vo (0, 0, 0) Ide = 0
Vi 1,0, 0 Ide = ia
V2 1,1, 0 Idc = -ic
V3 (, 1, 0) Idc = ib
V4 (0,1, 1 Idc = -ia
V5 0,0, 1) Ide = ic
V6 (1,0, 1) Idc = -ib
VT a1 D Idc = 0
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Fig. 1 (a) 3-phase voltage waveform and

voltage vectors
(b) current flow in T1 period
(c) current flow in T2 period
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Fig. 2 (a) DC-link current waveform
(b} A/D conversion signal
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