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Application of Multi-Agent Consistency Algorithm

in Secondary Control of Island Microgrid "

Wu Yinping Wang Ronghao’ Qin Xia
(National Defense Engineering College, Army Engineering University of PLA,Nanjing 210007,China)

Abstract At present, island microgrid often adopts a hierarchical control structure to realize the stable,
reliable and economic operation of systems, in which the first layer commonly uses a droop control. The
droop control will lead to deviation of voltage and frequency from the given value, and reasonable distri-
bution of reactive power cannot be realized, Therefore, many scholars have proposed to introduce the
multi-agent consistency algorithm into the secondary control of island microgrid. Through sparse com-
munication with adjacent distributed generators, the problems of complex communication network struc-
ture and difficult calculation caused by centralized control can be effectively solved. This paper introduces
the hierarchical control structure of island microgrid and expounds in detail application of multi-agent
consistency algorithm in the secondary control of island microgrid. Combined with practical problems in
the operation of island microgrid, improvement of multi-agent consistency algorithm is introduced for
the secondary control of island microgrid regarding convergence speed, anti-interference control, com-
munication delay and event triggering control, with also development direction of multi-agent technology

in secondary control of island microgrid being summarized.
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Fig.2 Structure diagram of inverter control system
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Table 1

Comparison of three control modes

Control mode DG function Inverter control strategy

Advantages and disadvantages

One DG master

controller

V/f control

Master-slave
control .
The remaining

DGs slave PQ control

controllers

Advantages:

All DGs

D trol
have the roop contro

VSG control

Peer-to-peer

control
same status

Advantages:

1. The control mode is relatively mature;
2.1t is easy to connect to public power grid;

3.1t can accurately track the given value.

Disadvantages:

1.1t depends on the main controller and has high requirements

for the main controller;

2.1t is difficult to realize the "plug and play" function

1.Power allocation can be realized without communication;
2.1t responds quickly;
3.1t is easy to realize the "plug and play" function

Disadvantages:

1.The output voltage and frequency have deviation;
2.Global information cannot be obtained;

3.In droop control, power electronic devices lack inertia and

damping, and the system is easy to be affected by fluctuation and
disturbance;

4.The realization of VSG control is complex, and the electro-
magnetic and mechanical characteristics of analog synchronous gen-

erator need to be considered.
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Table 2 Droop control DGs simulation parameters
Electric parameters DG1 DG2
Voltage U/V 800 600
Filter capacitor C/pF 1500 1500
Filter inductance L./ mH 3 3
Droop control parameter m 1X10° 1X10°
Droop control parameter n 1X10* 1x10*
Voltage loop parameters K, .K; 10,100 10,100
Current loop parameters K, K 10,100 10,100
Reference power P, /kW 40 40
Reference voltage E* /V 311.50 311.50

Reference frequency f*/ Hz
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