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Figure 1 Three phase LCL grid-connected inverter and its control structure
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Figure 2 Mathematical model of three phase LCL grid-connected inverter
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Figure 3 Equivalent model of three phase LCL

grid-connected inverter
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Figure 4 A general equivalent model of three phase

LCL grid-connected inverter based on

feedforward strategy of grid voltage
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Table 2 Main harmonic content of three phase grid voltage
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Blockchain-based Secure Data Sharing Mechanism Design in the

Vehicular Networks

LI Yonggiang, LIU Zhaowei

(School of Computer and Control Engineering, Yantai University, Yantai 264005, China)

Abstract: A secure data sharing mechanism based on blockchain was proposed aiming at the security and pri-
vacy issues of vehicle sharing information in the Internet of Vehicles. In this mechanism, the shared message
and reputation value were stored through the blockchain based on the DAG structure, and the storage burden
of the vehicle would be reduced. The malicious information in the network was excluded through the reputation
mechanism. In addition, a pseudonym substitution strategy based on user privacy needs was introduced, which
parameterize vehicle driving goals and driver privacy protection needed. A calculation method for the replace-
ment interval of pseudonyms was proposed, which redefined the frequency of pseudonym replacement. Experi-
ments showed that when the malicious nodes in the network reached 30% , the accuracy of the vehicle recei-
ving information was higher than 91% , the mechanism could effectively improve the safety and reliability of
information sharing in the Internet of Vehicles.

Keywords: blockchain; Internet of Vehicles; multi-signature; reputation assessment; privacy protection
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Research on Current Harmonic Suppression Strategy of the
LCL Grid-connected Inverter

LIU Haiyang, DONG Lianghui, GAO Jinfeng, WANG Yaoqiang, HUANG Wenjian

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The increasing number of nonlinear devices increased the harmonic content of grid voltage back-
ground and led to the grid-connected current distortion of inverter. In order to suppress grid-connected current
harmonics, an improved grid voltage proportional-feedforward control strategy was proposed. The influence of
inverter side inductance and filter capacitance on grid voltage proportional-feedforward control strategy of LCL
grid-connected inverter was analyzed, and the optimal selection method of inverter side inductance and filter
capacitor was obtained. That was to say, according to the performance requirements and equipment safety
requirements of the inverter, the range of inductance and filter capacitor on the inverter side of LCL grid-
connected inverter was determined, and the appropriate inductance value was determined accordingly. Then
the harmonic content of grid-connected current was reduced by selecting a smaller capacitance value. Finally,
the effectiveness of the control strategy and optimization method was verified in the prototype of LCL grid-
connected inverter. The experimental results showed that the total harmonic distortion rate of grid-connected
current of LCL grid-connected inverter was reduced from 4. 04% to 2. 58%, and the third and fifth harmonics
with higher harmonic content were reduced from 2% to less than 1%, which improved the performance of the
inverter.

Keywords: LCL filter; resonant frequency; grid-connected inverter; feedforward control of grid voltage;

parameter design



