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Fig.2 Topology of ES with Z-source network
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Voltage and frequency control method of microgrid
based on Z-source ES and simplified BELBIC
LONG Jun,ZHENG Yuqi,LU Quan,ZHOU Zifu

(College of Electrical Engineering,Guangxi University, Nanning 530004, China)
Abstract: In order to reduce the voltage and frequency fluctuation caused by the intermittent output of
renewable energy, a voltage and frequency stabilization method of microgrid based on simplified BELBIC
(Brain Emotional Learning Based Intelligent Controller) and Z-source ES (Electric Spring) is proposed.
Aiming at the output waveform distortion and increase of harmonic content caused by the dead zone time
of ES inverter control,an ES topology structure with Z-source network is designed. By taking advantage of
the characteristics of Z-source inverter that allows instantaneous short circuit of bridge arm,the dead zone
time of driving signal is eliminated and the harmonic content of ES output voltage is reduced. By analy-
zing the self-learning process of BELBIC,the model of BELBIC is simplified to remove the structure of the
orbitofrontal cortex and hide the reward signal,so as to reduce the parameters needed to be adjusted while
ensuring a good control effect. The ES controller based on simplified BELBIC is designed. The simplified
BELBIC adjusts the amplitude and phase of ES according to the deviation of critical-load voltage and sys-
tem frequency,realizing the simultaneous voltage and frequency control with one ES. Simulative and experi-
mental results show that the proposed method has high control accuracy and low ES output voltage harmo-
nic content,and can effectively stabilize the voltage and frequency fluctuation of microgrid.

Key words:microgrid ; voltage control ;frequency control;electric spring;Z-source network;simplified BELBIC
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Table A1  Simulation model parameters of ES in microgrid
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Table A2 Experimental parameters of ES and loads
24 HifE ZH HifE
LS AU D)2 W 80 KGR STE WU R IR (EIV 42
i i 2k i RH/Q 0.33 i £ bR mH ~0
ES #E A5 HU%/mH 2 ES JE0% 3% L2 uF 10
eSSt iEEvIe) 50+j30 ERBE T IO 20+j45
Z Y5 s 4 A BB 1.1 R FR I 1 R Sk 10
B TR 2 A Bk, 2n WARR PSR S kp, ki 0.1,10
ARZEIR Pl 4TI S5 Ky, ki 0.55, 15 A4 BELBIC 4K s11, S12, @t 0.1,10,15
PR KRk BELBIC 41 Sp1, S22, A2 0.55,15,5 Z JifFit BELBIC 244 s34, Sa2, s 3127




Fig.A5

048 0.52 0.56 t/s 0.6 0.64 0.68

(a) RGTENE Lk

9z 06 0.8 1 14 16 18 2

o
(b) fAferFB R 2k
A5 HJE. MF EFETEHIFRBIZHEIRY ES 2H4 R

Control results of ES based on simplified BELBIC when voltage and frequency rise



	202004016
	202004016_附加材料

