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Fig.1 Hierarchical control of islanded AC microgrid
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Distributed fault-tolerant secondary control strategy for islanded
microgrid based on fixed-time consensus algorithm
LU Yao',WANG Jie',WANG Ziqiangl,LI Penghanz,YAO Gangl,LIU Hui®
(1. Key Laboratory of Control of Power Transmission and Conversion,Shanghai Jiao Tong University,
Ministry of Education,Shanghai 200240, China;
2. Northwest Branch of State Grid Corporation of China,Xi’an 710049, China;

3. Shanghai Power & Energy Storage Battery System Engineering Tech Co.,Ltd.,Shanghai 200241, China)
Abstract: With the increasingly close coupling between the cyber layer and the physical layer of microgrid,
the large-scale application of software-intensive controllers and power electronic devices increases the possi-
bility of attacks and faults of the microgrid,thereby affecting the stable operation of the microgrid. For the
potential actuator faults and sensor faults in the control channel of the islanded AC microgrid,a distributed
fault-tolerant secondary control strategy based on fixed-time consensus algorithm is proposed. Firstly, a
droop control model considering both actuator faults and sensor faults is established. Secondly, distributed
consensus control algorithms and fault-tolerant control algorithms are designed in the upper layer and lower
layer respectively. The mitigating mechanism of the controllers for the unknown faults is analyzed,and the
fixed-time convergence characteristics of the proposed strategy are theoretically proved. Furthermore,the sig-
nal of sensor faults is estimated. Finally, the simulation example verifies the effectiveness of the proposed
control strategy.

Key words: islanded microgrid; distributed fault-tolerant control; actuator faults;sensor faults; fixed-time con-

sensus
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Table D1  Parameters of islanded AC microgrid system with 5 DGs

ZH
Voc/V me ng BHINREIKN IR ERIKVar

DG 800  1.0x10°  3x10* 20 17
DG, 800  3.0x10° 2x10* 19 10
DG; 800  15x10° 4x10* 18 15
DG4 800  25x10° 25x10* 17 12
DGs 800  2.0x10° 35x10 16 10

R 0.01Q

LC R 3% L 610" H
C 1.5x10°F
Line 1-2&3-4&1-4 0.02 Q+ 0.6 mH

2Lk

Line 2-3&4-5 0.03 Q+ 0.6 mH
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Table D2 Parameters of controllers

SRS il SHNS il
P, 1/3 a, 5/3
p’ 1/2 q 3/2
[ 50 L1, 20
Lo, Lp 15 boslag 10
I,y 15 L, e 10
Ko 1 Kos 1
£y 0.05 &0 0.05
&, 6x107 £50 1x10°
£, 6 0.05 £,8q 0.05
m,,m,, 50 m,,m,, 30
Myp, My 300 Myg, Myg 20
G,,10,,10,.,0, 2 010410410y 2
NNy, NN, 100 LU P L P 100

*= D3 #WESH

Table D3  Parameters of faults

B Bt SRS b o 4
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PP 5sint

[9.11) s Busms Pusms Posms Posim sin(2t—18)
Posi Puss Prss Pgs 0.7
[12,27) s B Pos 2sin2t
Bus: Pos 5sin 2t

[12,24) s Bosms Prsmr Fosmr Fosm 2sin(t-12)
[24,27) s Busms Brsms Fosms Posm t-24
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Fig.D2 Performance of proposed strategy without fault condition
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