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Optimization and performance analysis of predictive deadbeat repetitive control of
three-level converter for power quality improvement
WANG Zhenhao',ZHAO Dongzheng',PANG Dan’,LI Guoqing',JIN Guobin',

CHENG Long', WANG Chaobin'

(1. School of Electrical Engineering,Northeast Electric Power University,Jilin 132012, China;

2. State Grid Changchun Power Supply Company,Changchun 130000, China)

Abstract: Aiming at the three-phase four-wire T-type three-level converter applied to compensate load har-
monics, three-phase unbalance and reactive power of low-voltage distribution network, the control algorithm
is optimized overall. Firstly, according to the mapping relationship between different frequency components
before and after dg0 coordinate transformation,a fast instruction current extraction and predictive algorithm
is designed. The algorithm can not only extract harmonics,unbalance and reactive components independently,
but also shorten the instruction current extraction time to 10 ms. Secondly, the controller with combination
of real-time sampling and predictive deadbeat repetitive control is designed to optimize the problem of
deadbeat control delay,and the performance of the proposed controller is analyzed. Finally,a 13 kV+A phy-
sical prototype is built,and the test results confirm that the designed control strategy has better control pre-

cision and stability margin than the traditional predictive deadbeat control.
Key words:power quality improvement;electric converters;rapid instruction current extraction;real-time samp-

ling;predictive deadbeat control;repetitive control ;robustness



B %

, 1 Tekorik 232

G HLIAER AR LR

AT R AR A

Al BEEREIRIEHEMN
Fig.A1 Power quality improvement prototype

RAL BEEREREHNSH
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Fig.A2 Waveforms of grid-side current when k, =0.6
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