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Fig.1 Distributed control structure of islanded microgrid
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Distributed finite-time event-triggered secondary coordinated control of
islanded microgrids
ZHOU Jianping,ZHANG Jian,MAO Dajun,GE Xiangyi, YE Jianqiao, FANG Le
(School of Automation Engineering,Shanghai University of Electric Power,Shanghai 200090, China)
Abstract: For the problems of the steady-state angular frequency and voltage deviated from the rated value
of islanded microgrid caused by the traditional droop control strategy and the dependence on periodic com-
munication, a distributed finite-time event-triggered secondary coordinated control is proposed. Firstly, based
on the tracking consistency of the multi agent system, taking the system steady-state voltage and angular
frequency reference value as the virtual leader and regarding DG (Distributed Generator) as the agent of
the multi agent system to achieve the recovered control of the system voltage and angular frequency and
the desired active power sharing property. Then,a distributed finite-time event-triggered secondary coordinated
control is designed,in which information is exchanged only at the moment of event-triggered time,and the
output of the state estimator is used to replace the actual state of DG at the rest time. The Lyapunov
method is used to analyze the stability and feasibility of the proposed strategy. Finally,an islanded microgrid
test system is built in MATLAB / Simulink for simulation analysis,simulative results and theoretical analysis
verify the effectiveness and superiority of the proposed control method.
Key words:islanded microgrid;finite-time ; event-triggered ; secondary coordinated control;multi agent systems;

consistency
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Fig.C1 Block diagram of distributed finite-time
event-triggered angular frequency secondary coordinated
control
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Fig.C2 Block diagram of distributed finite-time
event-triggered voltage secondary coordinated control
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Fig.C3 Block diagram of distributed finite-time
event-triggered secondary coordinated control
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Fig.C4 Test system of isolated island microgrid
*xCl1 MBHEMARLZ DG SHE

Table C1L DG Parameters of isolated island microgrid sys-

tem
ZH DG; DG, DGs DG,
Dyi 94x10°  1.25x10° 1.25x10°  9.4x10°
Dqi 13x10*  15x10* 150"  1.3x10*
RiQ 0.01 0.01 0.1 0.1
L¢mH 135 135 1.35 1.35
Cy/uF 50 50 0.03 0.03
RJ/Q 0.03 0.03 0.03 0.03
L/mH 0.35 0.35 0.35 0.35
Key 0.1 0.1 0.05 0.05
Kiv 420 420 390 390
ke 15 15 105 105

Kic 20000 20000 16 000 16 000




*C2 MBMEMAGLESHE

Table C2 Line parameters of isolated island microgrid sys-

tem
ZLi% ZH Hfl
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R C3 MBHEMRRHHSHIE

Table C3 Load parameters of isolated island microgrid

system
1| /s Bk 1 ik 2
0~7 120 KW+100 kvar 120 KW+100 kvar
7~10 100 KW+80 kvar 160 KW+200 kvar
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Fig.D1 Output waveforms under distributed finite-time
event-triggered control

D2 FAnEEHMALRZ
Fig.D2 Event-triggered time of angular frequency
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D3 EEFHHLEZI
Fig.D3 Event-triggered time of voltage

D4 HBININEEHHEZZ
Fig.D4 Event-triggered time of active power
F D1 &G ZRIEES S FrigiEsl TRER Tt
Table D1  Comparison of communication times between
traditional secondary coordinated control and proposed con-

trol
DG R B
e e
JiEiEs 20 000 2124
DG, MR 20 000 64
HIhh# 20000 920
RIS 20 000 54
DG, LR 20 000 58
HIhh# 20000 102
iEiES 20 000 71
DG; LR 20 000 66
HIhE 20000 29
FABIE 20000 1021
DG, MR 20 000 6
HIUh® 20000 259

D2 FriREH R ERT e EkE
Table D2 Average communication time interval under pro-
posed control

S I 1) s

PC Tumanmn  wERHIE  AIERHE
DG, 471 15625 1087
DG, 18519 17 241 9 804
DG3 14 085 15152 34 483
DG4 979 166 667 3861
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Fig.E1 Load response waveform under proposed control
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