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Current Control of Three-Phase PWM Rectifiers
without Phase Current Sensors

WOoK M -FE R &
(Dae-Sik Lim - Dong-Choon Lee)

Abstract — This paper proposes a novel current control method of three-phase PWM rectifiers using estimated currents
without phase current sensors. The phase currents are reconstructed from switching states of the rectifier and the
measured dc output currents. To eliminate the calculation time delay effect of the microprosessor, the currents at the
next sampling instant are predicted by a predictive state observer and then are used for feedback control. Experimental
results show that the control performance of the proposed system is almost the same as that of the phase current

sensor-based system.
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Fig. 1 Power circuit of phase current sensorless three-
phase PWM rectifier
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Fig. 3 Space voltage vectors
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Table 1 Switching states and dc-link current

State S a S b S c idc
1 1 0 0 la
2 1 1 0 - i
3 0 1 0 1p
4 0 1 1 -,
5 0 0 1 i
6 1 0 1 -1,
7 1 1 1 0
8 0 0 0 0
4 4
facr dac2
Predict Apply
fabc(k+1) {abo(k+1)
kr-l k k+1 k+2
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Fig. 6 Time chart for current prediction
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Fig. 7 Closed-loop observer

B= u=[ eae—vae]

€de— Ve’

- [49]

oltt. 4 ()& ZAMstE oAt =dz wiid (8)% 2
ool

XD =T XW+([[ATBa U ©®
4 @z%H B37) ¥34¢ Fa

2 (9 2o,

R(k+1) = FX(H) + GUH (9)

125



BEPRIATEE 40B% 2% 2000F 2R

(o11) (100)

3% 8 MNMRE MPYHE T s ¥Y
Fig. 8 Region where current reconstruction

is impossible
. 110 110
000 100 111 111 100 | 000
s1 t
s2 t
s3 +

Q1IN
o
N\

=t

i - T

(k—1) (k) (k+1)

o i

)

Oy 9 Merde(zt 18 gel ulaz ¥

z2el A%y He

T

k-
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