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Fig.1 Typical structure of four-terminal flexible
DC power grid
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Fig.3 Communication system structure of
multi-agent system

28 RE MR 22 8] AT P 980 42 o 30 A7 A — o 1R 3
RIEIR ZIEIR 2 0 22 RE IR R AT Pl R . 4&
AR R A P I AT A0 R e R £ S AR 1 [R]
T AL 70/ (27, B W REAS 2280 REAR R GE 0 20
Ay 2 ) AL IR, Ho IR BT [ L
14 e ORFAEAR | AR , WU 228 RE A 2 8 F) il i A
I 25 28 B A /N e

ASSCER XA 1 7 Sk 22 i LU AR 4 14 W) B4R
BTt T 4 Bl LR ) 228 RE M 5 R GEAE A, 0 I
BEEM AR ES RN 1 PR ASCRTE 3 (a) 5
(d) Fr7n B 45 RGT a5 | s/ 258 RE AR R G0 Al
2 il )38 £ 32 A ]

xR BEGREEMEESH

Table 1 Parameters of each communication
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Fig.5 Schematic diagram of intelligent distributed
controllers based on multi-agent system
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Fig.6 Performance of intelligent distributed control for
wind power fluctuations
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Intelligent distributed control for flexible multi-terminal DC network
GAO Yang',Al Qian',DIAO Xiaowei?, GAO Bo’
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. Shanghai Green Environmental Protection Energy Co.,Ltd.,Shanghai 200433, China;
3. State Grid Zhuzhou Power Supply Company,Zhuzhou 412000, China)

Abstract: With the increasing penetration of green energy such as wind energy and photovoltaic energy in
the traditional power system,conventional AC grid cannot transmit the high capacity of electricity in a long
distance ,which makes the interconnection of flexible multi-terminal DC network become a future direction of
regional power network and wind power consumption. Firstly,the control strategies of flexible multi-terminal
DC network are studied. Then,each intelligent agent is set up at every converter station to propose the
intelligent distributed control scheme for flexible multi-terminal DC network. Finally,a typical four-terminal
flexible DC grid system is set up for simulation,which shows that the control strategy can combine the
advantages of centralized control with distributed control,in which each agent will be able to plan and make
appropriate decisions,and the exchange of information with other agents via the TCP/IP protocol,as well as
the fast response in the emergency situations for the system failures or large disturbances,reducing time delay

of communications and optimized calculation for upper grid agents.
Key words: flexible multi-terminal; DC power transmission; multi agent systems; distributed control; com-

munication



