Journal of System Simulation

Volume 28 | Issue 12 Article 16

8-13-2020

New Voltage Balancing Method for Cascaded Rectifier Based on
Predictive Power Model

Hongbin Pan
College of Information Engineering of Xiangtan University, Xiangtan 411105, China;

Linhai Liu
College of Information Engineering of Xiangtan University, Xiangtan 411105, China;

Zhiyong Xiao
College of Information Engineering of Xiangtan University, Xiangtan 411105, China;

Sicheng Ou
College of Information Engineering of Xiangtan University, Xiangtan 411105, China;

See next page for additional authors

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol28
https://dc-china-simulation.researchcommons.org/journal/vol28/iss12
https://dc-china-simulation.researchcommons.org/journal/vol28/iss12/16
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol28%2Fiss12%2F16&utm_medium=PDF&utm_campaign=PDFCoverPages

New Voltage Balancing Method for Cascaded Rectifier Based on Predictive
Power Model

Abstract

Abstract: The dg synchronous system was built by constructing virtual orthogonal voltage and current
based on second order generalized integrator. The predictive power model was derived to construct main
control system of cascaded H-bridge rectifier combining the instantaneous power theory, which took the
duty cycle of active and reactive power as control object. Then, a new voltage balancing control strategy
was proposed dealing with the problem of DC voltage imbalance in cascaded H-bridge rectifier. The
modification of active power was obtained by the voltage balance controller when the objective function
of coupling effect achieves minimum and the active power was distributed by reconstructing the duty
cycle of active power in each modular, which eliminated the coupling effect between the voltage balance
controller and the main control system on the basis of ensuring the DC voltage balance. The correctness
and effectiveness of the proposed method was verified by simulation and experimental results.
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Abstract: The dq synchronous system was built by constructing virtual orthogonal voltage and current
based on second order generalized integrator. The predictive power model was derived to construct main
control system of cascaded H-bridge rectifier combining the instantaneous power theory, which took the
duty cycle of active and reactive power as control object. Then, a new voltage balancing control strategy
was proposed dealing with the problem of DC voltage imbalance in cascaded H-bridge rectifier. The
modification of active power was obtained by the voltage balance controller when the objective function
of coupling effect achieves minimum and the active power was distributed by reconstructing the duty cycle
of active power in each modular, which eliminated the coupling effect between the voltage balance
controller and the main control system on the basis of ensuring the DC voltage balance. The correctness
and effectiveness of the proposed method was verified by simulation and experimental results.
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