#=H 25 p M

5 34 &5 8 Vol. 34 No. 8
2017 48 H Control Theory & Applications Aug. 2017

DOI: 10.7641/CTA.2017.60031

Fe T — B I I I RE UL R 25 & R AL 20 A 2K iy ] 3

BRoRZEL2, ERFH, AR, BRok—2, fgEafh!?
(L R FRREIDL AT A A AR TSI, 7 757 810016;
2. WHERF: HUPLRHS /T RGOSR A B R R 5 923052, T 100084)

E: EHLEP K H L (virtual synchronous generator, VSG) I L 5] 25 & HEHLIZ AT AL, I8 R G (150 1 A H
Je 24, TR AR, VSGIHFBIZAT 2 R A 4 BT gz thl], A R &SR UL A Th i & # A LS ThRg, Sk,
AR T R T — B IR ECVSG A AR AR I i, T EE RAUNR 56 DI EE . ASCE N T ES
VSGE il AR, FRAE LR 50 T VSGIHI RGN E A T I3 &3 BL B R 5 5. 78 7 A =zl
1R, MARVSGH 75 > 545 B A B B AT 42 il i ek 52 2 400 18, F6 7T LI R 044 % /e, W 2 T AN E H G
il e SR A7 LS SIS AE 1 BT 5 VR I IR A M AN .

KRR FEPLFEE R AL, — SR, SRR A Th i J1 i

Fh[E 5335 TM464 SCRRARIREG: A

Consensus-based distributed control for parallel-connected virtual
synchronous generator

CHEN Lai-jun’2, WANG Yu-yang?, ZHENG Tian-wen?’, CHEN Tian-yi2, MEI Sheng-wei'*?
(1. Qinghai Key Lab of Efficient Utilization of Clean Energy, New Energy (Photovoltaic) Industry Research Center,
Qinghai University, Xining Qinghai 810016, China;

2. State Key Lab of Control and Simulation of Power Systems and Generation Equipments, Department of Electrical Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: Virtual synchronous generator (VSG) can mimic the operating mechanism of the synchronous generator,
which can provide inertia and damping support for system. In islanded mode, parallel-connected VSGs mainly use de-
centralized droop control and the system is not able to restore frequency or reasonably share active power. To solve these
problems, a distributed control strategy of parallel-connected VSGs based on consensus algorithm is proposed. The control
strategy can improve the frequency and active power characteristics of the system. The mathematic model of traditional
VSG control is firstly demonstrated. Based on that, the whole control scheme of frequency restoration and active power
sharing for parallel-connected VSGs is established. With distributed control strategy, the scheme utilizes distributed com-
munication network exchanging few information between neighbor VSGs to make the system restore frequency to nominal
value and reasonably share active power to satisfy different demand. Simulation results verify the validity and effectiveness

of the proposed control strategy.
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2 FEAJFFHIA (Fundamental theory discuss-

ion)

2.1 VSG #i4b K= (The topology and control of
VSG)
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Fig. 1 Topology of VSG
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Fig. 2 Configuration of VSG active power-frequency control
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Fig. 3 Parallel-connected VSG cyber physical system
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3 FFERVSG oA A b Fl3% il e it (Distributed
cooperation control design of parallel-co-
nnected VSGs)

3.1 #l| H#5(Control objection)
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3.2 i (Design thought)
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Fig. 4 Configuration of parallel-connected VSG consensus control
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3.3 CEEEIT T (Key unit design)

3.3.1 BIS5BECHIG(Active power sharing unit)
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3.3.2 PPk K Bt (Frequency restoration unit)
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Fig. 5 Frequency restoration control
3.3.3  —E i # It (Consensus control unit)
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5.1 {iE I (Simulation conditions)
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Table 1 Main parameters of simulation
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5.2 fiE% R (Simulation results)

5.2.1 A ESEA U J1(Active power sharing
by rated capacity)
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Fig. 6 Waveform of frequency restoration
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Fig. 7 Waveform of VSG active power sharing

5E 7L, E70)H, fESE e, 35 VSGH
I 143 BN 10 kKW, 5 kW, 20 kW, EUAE 92:1:4. 0.6 s
B BT S B I — %, % VSG A IhH /1, RSE
2 sMtimiABIFa e . FaE T, 36 VSGHIA T H 1437
20 kW, 10 kW, 40 kW, FLUAEA2:1:4. Bk I, T
WA FAEIE I 2 ATk 2 T N2 J5, 35 VSGHiRE
I LR R b 2: 14347 0 e, B0 1 Bt T —
A D TR LT R AR R A



1090 B owo#H w5 N

34 3

522 RS HE R E N 5 A Il 71 (Active
power sharing by equal incremental cost)
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Table 2 Main parameters of incremental cost
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Fig. 6 Waveform of frequency restoration
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Fig. 8 Waveform of incremental cost
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6 %51 (Conclusions)
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