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Fig.1 Schematic diagram of SRF-PLL
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Fig.2 Impedance model of inverter considering SRF-PLL
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Three-phase enhanced PLL based on QT1 structure
MA Qian, WANG Yuting
(College of Automation and Electronic Information, Xiangtan University, Xiangtan 411100, China)

Abstract: In order to achieve fast and accurate grid synchronization, a new QT1-3P-EPLL (Quasi Type 1
structure based Three-Phase Enhanced Phase Locked Loop) is proposed. The QTI structure composed of
the CDSC (Cascaded Delay Signal Cancelation) filter and the Type 1 structure is used in the frequency
loop, which can effectively improve the dynamic response speed and stability of the system compared with
the existing CDSC-3P-EPLL, and eliminate the influence of grid voltage interference. The simulative results
show that the QT1-3P-EPLL can track the frequency and amplitude of the grid voltage quickly and accu-
rately when the grid voltage is disturbed. Finally,the experimental test is carried out,and the results prove
the effectiveness of the proposed QT1-3P-EPLL.

Key words: non-ideal grid; cascade delay signal cancelation filter; QT1 structure; three-phase enhanced

phase locked loop;synchronization
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Overview of phase-locked synchronization methods of renewable energy equipment in
weak and distorted grid
HU Bin,WU Chao,NIAN Heng,SUN Dan,YANG Jun,LI Meng
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract: Wind power and photovoltaic have been widely employed, in order to achieve the stable grid-
connected operation and precise power control of renewable energy equipment,it is necessary to add phase-
locked synchronization link to obtain accurate grid phase angle information. When renewable energy equip-
ment is connected to a weak and distorted power grid, conventional phase-locked synchronization methods
often fail to achieve ideal phase-locked synchronization effect. For this reason,firstly the structure and mode-
ling of conventional phase-locked synchronization methods are described. Then, when the renewable energy
equipment is connected to a weak and distorted power grid, the conventional phase-locked synchronization
methods cannot adapt the operating environment of unbalance, harmonics, sudden changes in frequency or
phase,and low short circuit ratio,so it is necessary to optimize the design of the conventional phase-locked
synchronization structure, and analyze the improved phase-locked synchronization method under the above
operating environment respectively. Finally,the development direction of the improved phase-locked synchro-
nization methods in the weak and distorted grid is pointed out,such as the parameter design method under
low short circuit ratio power grid and optimization of operating performance in weak and distorted grid under
multiple scenarios,which provides a reference for subsequent related research.

Key words:renewable energy equipment;weak and distorted grid;phase locked loops;grid-connected synchro-

nization ; power quality



