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Abstract: This paper analyzes a principle of one-eycle control and proposes a one-cycle control for fully rated converter of

permanent magnet synchronous generator( PMSG) wind power system on grid-side. With the output current as integral refer—

ence and grid voltage as the comparative reference the output current is always tracking the output voltage. It aims to auto—

matically adjust power factor and can effectively inhibit DC bus voltage fluctuation from impacting output voltage and to

improve low voltage ride-through( LVRT) capability of PMSG wind power system. The model and its control strategy are cre—

ated in PSCAD/EMTDC. The simulation results show the correctness and validity of one-cycle control strategy.
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Fig.2 Circuit of D-PMSG for wind power system
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Fig.3 Three—phase grid-side inverter circuit
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Fig.4 Sectors of output three-phase voltage
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Fig.5 Equivalent circuit for grid-side inverter in region I
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Table 1 Relationship between switch driver status and sectors of output three-phase voltage in one cycle
I Il I v \Y VI
T, 1 ocC 0 0 0 0ocCC
T, occ 1 0ocC 0 0 0
T 0 ocC 1 occC 0 0
T, 0 0 0ocC 1 ocC 0
Ts 0 0 0 ocC 1 0ocCC
Ts 0occC 0 0 0 0ocCC 1
1 i ipai,
e,~e ~e,
RS SPWM.
SPWM SPWM
3
PSCAD/EMTDC
6 : C=5F, U.,=1 kV;
L,=L, =L ,=10 mH; R,=R,=R.=0.02 Q E =E, =E, =
690/,/3 V 50 Hz 2.4 kHz. 0.5s I ps.
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7 0.07s 6 3
SPWM SPWM 1
8 U, 5.7.11
U, =690.25V U,;=9.49V U,,=9.70 V U,,,=6.88 V
9 U, ~Up U, U~y ~Ug,
IGBTIR ) 55
N N mm
AT
-7
NI N arw o -
10
NN 0 N
o N W
0.000 0.010  0.020  0.030 0.040 0.050  0.060 0.070 0.0 2131415617 8|9]T10]11]12]13|14]115]16]17]18/19120]21]22|23|24
I [170.69025
7 IGBT 8 U,
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Fig.10 Fundamental voltage and current waveform of grid-side inverter
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