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Intelligent multi-agent system for orderly power utilization: architecture and
coordination mechanism design
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Nanjing 210019, China; 2. State Key Lab of Power Systems, Dept of Electrical Engineering, Tsinghua University,
Beijing 100084, China; 3. State Grid Jiangsu Electric Power Company, Nanjing 210024, China)

Abstract: Orderly power utilization is an important measurement of demand side management. When there is power
supply shortage or emergency events, orderly power utilization can be applied to decrease electricity demand and ensure
the balance of electricity supply and demand. Nowadays orderly power utilization is mainly carried out in a manually
manner without optimization and communicating with consumers, which cannot obtain a precise and strategic allocation
of load shedding. This paper designs an intelligent multi-agent system architecture and coordination mechanism for the
multi-layer distribution of load shedding in orderly power utilization. The electrical grid is decomposed into three layers:
system layer, node layer and customer layer. The three layers are modelled using intelligent agent. For each agent, a
learning mechanism is embedded to make the agent be able to adaptively response to the environment. Among different
agents, an agent coordination mechanism is designed to encourage customers’ mutual support. Through the cooperation of
agents, the proposed method can adaptively and interactively distribute the load shedding, obtaining a strategic orderly
power utilization in a multi-layer electrical grid.

Key words: orderly power utilization; demand side management; multi-agent; coordination mechanism; load shedding
distribution
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Fig. 1 Multi-agent system architecture for orderly power utilization

ANF AR T RE v T

(1) RGALH

RGP TIH L ARG  FEFR, A& AR
HORCAE R B AT AT R R R T R
RIT FBR RS, AR AT T R, TR
AR R R RR RO S, R AR 2 e B %
AN AR EE

(2) T AR

HT R AREE I T ) R G B E B
P, 75— 5 AR R GEAR AT 243 e F i 1 FE 5 )i
MR B F P AR B ST FRR I, AR e i 1 FR b
Sy BCE S FH P AREE

(3) AR

F P ARBE R IX — 2 AR B P ()2
SERCHT P S, S SR FH P T R O
ST B AREE DL A AR P AT TP AT R .
1.2 $EHR5 AL

PR e eSS S S s S E R R B = 7
SYBCENRER P, X SRR, BRI
VAR A A CAAE A PR IR ) 8] P SR A3 48 B 2 1 1) S5 A
fito LAFRERA B, 2014 £ 545 5 FB R R H
FOECH RS 23 7, AT T3 FH F AR A A o L 5
e, X B PR AR R H B 23 UL,
H 17 R 5 A i L EC A AL R #F IBM/CPLEX
e UK AR o

BT FRE 7 H a2 R R G LM AT
PP SE A AR U (0 FH L 1 HR AR o LR
WME 2 fis: 1) il FEE, 8RBT E R B2
AREE L E Y R, DU B2 AR A
SR R, 2) B R, _EEACBEAESREC R
JEARBEAT R JS . FEARYE A B A R )T
FH LB IR bR, 120 A58 8 ARG 3R i O
FRPR A BAT S



» S5 AP e B AR RS SIS - 77 -

A

"
S 35X
I bl
EiE VS
L PR
ix %
fift o

0y

i ][] e [11w]

E 2 EF oA ARFARERSEIRE
Fig. 2 Shortage distribution for orderly power utilization based

on decomposition-coordination method
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Fig. 3 Decomposition of optimization space
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Fig. 4 Agent coordination mechanism encouraging

customers’ mutual support
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Fig. 5 Submitted supporting capacity and real supporting capacity for customers
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