ELECTRIC DRIVE 2023 Vol.53 No.6 W AR 20235F £ 534K F ol

oA 2B FEL Y 22 S 1 BE =i EH A% P R 42 1 D vk

pad iy =R e b
(1.BM#588 hHRANEZFRRAFRR, 2 5-EKF 830000;
2. B MRS AR FTAEAN G, #758 5% K5 830000)

FEE BRI T 400 2 H I 22 0 11 Sk S R P ) s ) 0 7, S T AR TR A 5 B 2 PR Y i 4R
N ICEE D) 22 b 1T RE R AR A TAER (R BE NG IS 1T I E AR o IR IR L IR R4 1T
F 100 A0 A% 10 DA ROGAR % 1 % DU 3 11 R S R AR AR NS R VR Dy b R I S 4 e A 5 A rh s
THo JZ PR vk SERN 5 LT 7S B i AR e, DA AR A i ) I R PR S )
R 2k BN TCaE I TAEREE  SEAs TARRI R RIS T H Yo 25 RSRI Bz orik s~ , 2
ity 171 B £k P s v A B 0 Y T SIS U S H b R L B A R U X A DR AR S R i AR b
FELIAL  FL R TR I P A A B L R R, BB A I8 PR 2 P SE I 2 TR U4t ot e By SR 1) 4 £ R B B
A EIERSE , 53 A 2UBE H P AR 2 s AT HR b DR e

SRR 43 CTC H 0 5 223 11 5 A8 dak % p o4 5 DO IR 2 o5 25 v SR, 5 TR Ak D)4

FESES TM464  CEFRIZES: A DOI:10.19457/5.1001-2095.dqcd24039

Cooperative Control Method of Multi-port Energy Router in Distributed Distribution Network
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Abstract: A cooperative control method for multi-port energy routers in distributed distribution networks was
proposed. Under the premise of power balance and bus voltage stability, seamless switching of various working
modes of multi-port energy routers was realized to ensure the security and stability of distribution network
operation. In this method, the four-port energy router topology including grid connection interface, battery
interface, load interface and photovoltaic interface was selected as the cooperative control object, distributed and
centralized control was used to design a hierarchical cooperative control method to realize the current sharing and
voltage stabilization control of battery charging and discharging, and the DC bus voltage stability and power
balance control during the switching of working modes, so as to seamlessly switch various working modes, realize
the purpose of cooperative operation of various working modes. The results show that under the control of this
method, the energy storage battery in the multi-port energy router can achieve the balance of the charging current of
the two-phase circuit in the constant current charging process, and maintain the stability of the battery current and
voltage in the constant voltage charging and discharging process,and maintain the stability of the bus voltage in the
constant voltage discharging process. In the process of switching multiple working modes, the energy router can
realize the balance of power and the stability of DC bus voltage, thus providing guarantee for the stable and safe
operation of the distributed distribution network.
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Fig.1 Topology diagram of multi-port energy router

in distributed distribution network
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Fig.2  Overall architecture diagram of hierarchical

cooperative control
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Fig.3 Charging and discharging control structure

diagram of energy storage unit
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Fig.4 Control structure diagram of duty cycle corrector
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proposed method
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Fig.6 Simulation results of battery constant voltage charging

under the control of the proposed method
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Fig.8  Simulation results of working mode switching process

under the control of the proposed method
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