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Fig.1 Droop Character
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Fig.2 Schematic diagram of droop control
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Fig.3 Double loop control diagram of
voltage and current
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Fig.4 Synchronous generator schematic diagram
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Fig.5 Mathematical model of virtual synchronizer
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Fig.6 VSG control schematic diagram
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Fig.7 VSG overall control block diagram
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Fig.8 Simulation and experimental circuit diagram
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Tab.1 Simulation and experimental parameters
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Fig.9 Dynamic dynamic response of output
under different damping conditions
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Fig.10 Dynamic dynamic response of output
under different inertia conditions
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Fig.11 Frequency variation corresponding to different
moment of inertia and damping coefficient

FRIATYE, A S5 2 A BT DSP 28335 -5 i3
— 15 5 kW HEAUL R A2 AL, L 000 P YRR O rE A
AR Z0d DC/DC Tt e 285l 1d 6800 pk fyH
A4 (6800 wWF,400 V ifif [ F fif LA = = H3 41
HUAAD) RUEAE 750 Vo SRS 5 L B SE &
— 0, HA BP0 31— 2, i g e oy 1C
B, UE P HUECOR T 3 mH AEE R R, SR 2 10
pF SUZ G R ALRAL A . IGBT BEHUCR I ik g
IKW40T120, IGBT 3K 5% 7% A5 TX-DA962 £ 5
NHICIRS) . SRR AT TEK 7R #s DPO 2024 X 5t

B RE B S Tl sk, SEERPEOE AN E 12 Fis
35F
301 afH biH ctf
<
10F
sk

1 1 1
0 10 20 30 40 50 60 70 80 90 100
t/s

E 12 EESHIEE =HEREE
Fig.12 Output of three phase current waveform
of a virtual synchronizer
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Modeling Method of Virtual Synchronous Machine

Considering Damping and Inertia
ZHANG Chenyu', YANG Yun®, YUAN Xiaodong', ZHENG Jianyong’

(1. State Grid Offshore Wind Power Grid Joint Laboratory ( State Grid Jiangsu Electric Power Co., Lid. Research Institute) ,
Nanjing 211103, China; 2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)
Abstract: Droop control makes power electronic interface have some external characteristics of synchronous generator, such as
realizing droop curve, but still cannot provide damping and inertia for power grid. In order to simulate the synchronous generator
damping and inertia, this paper explains how from the evolution of droop control virtual synchronous machine control, through
the establishment of similar mechanical equations of synchronous generator model, characteristic of the power electronic
converter with synchronous generator damping and inertia. Simulation and experimental results verify the feasibility and

correctness of the proposed method.

Key words : droop control; damping; inertia; virtual synchronizer generator( VSG)
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