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Digital PLL Control for Phase—-Synchronization of
Grid—Connected PV System

¢EBE - EET - & RE
(Yong-Kyun Kim - Jong-Woo Choi + Heung-Geun Kim)

Abstract - The frequency and phase angle of the utility voltage are important in many industrial systems. In the
three-phase system, they can be easily known by using the utility voltage vector. However, in the case of single phase
system, there are some difficulties in detecting the information of utility voltage. In conventional system, the
zero—crossing detection method is widely used, but could not obtain the information of utility voltage instantaneously. In
this paper, the new digital PLL control using virtual two phase detector is proposed with a detailed analysis of
single-phase digital PLL control for utility connected systems. The experimental results under various utility conditions
are presented and demonstrate an excellent phase tracking capability in the single-phase grid-connected operation.
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Fig. 1 General structure of grid~connected photovoltaic system
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Fig. 3 Implementation of zero cross detection method
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Fig. 13 Initial estimation characteristics
{top : input voltage and estimated input voltage)
(middle : estimated amplitude)
{bottom :

estimated frequency)
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Fig. 14 Characteristic of estimation under steady state(Method Vill)
(1st : input voltage)
(2rd : estimated input voltage)
(3rd : estimated frequency)
(4th : estimated amplitude)
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Fig. 16 Characteristic of estimation under injecton of the 3rd
harmonic component (Method VIIi)
(1st : input voltage), (2nd : estimated input voltage)
(3rd : estimated frequency)
(4th : estimated amplitude)
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Fig. 17 Characteristic of estimation under injecton of the 5th
harmonic component (Method V1)
(1st © input voltage), (2rd : estimated input voltage)
(3rd : estimated frequency)
(4th : estimated amplitude)
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