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Fig.1 Schematic diagram of VSG system
connected to hybrid energy storage
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Fig.2 Control block diagram of VSG

2 WEith SOC K IRHEHIKEE

AT A3 it HE B0 19 VSG, il 1 fif il 1 7 i
HL B 5 AR 0 0 AT AR RE TR A T 48 RE ), LT
VSG ZRIFHF L LRI RE Ty o AR F ) 7 ik
RS g VSG i A S/ TE S S A E A
IREHAREFITIS , 10575 %) Boost Hi %5 DC/DC 7z
A P B A R AT R

HIPE 1 AT, VSG B IR M 2 A1 A2 it , LA
TRAF U, o B8 , I8 FL P i 2 (0] 75 R T B %
RATE T DA 0 Bl HUR 0 A A 22 i 2= 5 M
AU,y 5 R GEHE £ BE He VS 28R K, o
FR G0 H T 0 280 5 1l R T 5 OB R B PR el R
THit, 3 C(6) AR, AU e 23 A1 L A 556 o 20 B
Th AASAHBE TR ST RE L A4 5 SRS FL L R R AR
Gt BT.

AUngdcref =K,(f - fo) (6)

TR ARG T B Y R LI SOC R 5t Y
VSG RGELETI KM, B RGE R RN s T id fe oy N #
FL L TE TS AR i B Bk e BRI B



92 & AH) ALK

21 ERMEETEME

& AL T IE W TR B BEE, FTiE 4411 Boost
LB PEHIAE NP 3 B, R AL GE g AL s A3
TN ER AR, T ZE 455 k40 R] 28 A v P EL I
ML U, o B 5E , He 2 Uy g i VSG LM HL I
S5 (H i, 2 F AL L LR

U\,sgdcl
L@~
i U] i

3 IEE L{ERt Boost {ZHIIEE
Fig.3 Control block diagram of Boost during normal time
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Virtual Synchronous Generator System with Battery SOC Feedback Control
CHEN Hongfei' , ZHANG Chenyu®, MIAO Huiyu', YANG Yun', ZHENG Jianyong'
(1. School of Electrical Engineering, Southeast University, Nanjing 210096, China;
2. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract:In order to better simulate the inertia of the synchronous generator and make full use of the advantages of different
energy storage units, a virtual synchronous generator system with a hybrid energy storage unit composed of battery and
ultracapacitor is studied and the mathematical model of the system is analyzed in detail. In the control strategy, taking into
account the characteristics of the energy storage units themselves and the service life of the battery, a control strategy including
battery SOC feedback is proposed. By setting up a corresponding MATLAB/SIMULINK simulation model, the system is
analyzed in the normal state of charge and the SOC is reached. At the upper limit, the power distribution of the energy storage
verified the correctness and effectiveness of the proposed control strategy. The results show that the proposed virtual synchronous
generator system with battery SOC feedback control can achieve a reasonable power distribution when the power fluctuates, and
prolongs the service life of the energy storage while maintaining the stability of the system.

Key words : virtual synchronous generator; hybrid storage system; power distribution; state of charge
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