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Study of three-phase voltage phase locked loop based on double dq transformation
synchronous reference frame
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Abstract: This paper proposes a kind of method of three-phase voltage phase locked loop under three-phase unbalanced voltage.
When the positive dq synchronous reference frame transforms, the dq axis voltage component will contain AC component caused by
negative sequence voltage component which leads to the error of the three-phase voltage phase locked loop (PLL) based on the dq
synchronous reference frame transformation. After the dq axis DC voltage component extracted from negative sequence dq
synchronous reference frame transformation compensates positive sequence dq transformation synchronous reference frame q axis
voltage component, the positive sequence voltage phase can be locked accurately and quickly. By the way of the negative sequence
dq synchronous reference frame d axis and q axis DC voltage component detecting negative sequence voltage initial phase angle, the
negative sequence voltage phase can be locked. The simulation results show that, this method can achieve the purpose that
three-phase power supply frequency, positive sequence voltage phase and the negative sequence voltage phase can be fast and
accurately locked in case of unbalanced three-phase voltage.
This work is supported by Program for Changjiang Scholars and Innovative Research Team (PCSIRT) (No. IRT1114).
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Fig. 1 Configuration of PLL based on SRF
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Fig. 2 PLL response of unbalanced three-phase voltage
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Fig. 3 Voltage vectors and axes of the DSRF
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Fig. 4 Configuration of PLL based on DSRF
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Fig. 5 Configuration of negative sequence voltage component

phase detection
4 (HEHR

A3 R HIPSCAD/EMTD CAl B8 4% A %6f 161 5 A1 €]
6T R GE A I B A AT T B MRS, W
W FELYE B E A = A AT BRI, SRR 1R . 15
FLEE R U6 R .
®1 HERGSHEERESE

Table 1 Parameter of source voltage
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Fig. 7 Result of negative sequence voltage detection
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