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Abstract

Under the background of large-scale integration of new energy and diversified loads, active distribution networks have higher
requirements for intelligence and collaborative control. Multi agent systems (MAS) have become the core technology path for
collaborative control due to their distributed decision-making, autonomous collaboration, and strong fault tolerance. This article
systematically reviews the application architecture and key technologies of MAS in active distribution networks, analyzes information
exchange mechanisms, autonomous decision-making models, and fault self-healing capabilities, and proposes a collaborative control
method that adapts to the integration of distributed power sources, energy storage, and flexible loads. By building typical operating
scenarios through simulation platforms, the effectiveness of MAS in voltage control, reactive power optimization, distributed
resource coordination, and fault self-healing has been verified. Research has shown that MAS can significantly enhance the
dynamic adaptability and collaborative level of active distribution networks, providing theoretical and technical support for the safe,
economical, and flexible operation of new distribution systems.

Keywords

multi-agent system; Active distribution network; Collaborative control; Distributed optimization; simulation analysis

ETSEREB RGN EINEBRMBEEH SHES
EUNE ST N

L HRAEREREARSSE, hE - Hif &5 737100

2. EM & P AE], PE - HR &8 737100

wm =

G WA RRRIBEBEAF AT ST T T, SHRALSHREHRE TS LR, 2HREEL (MAS) RS
MRRF . BBWAEFREARNE, RAMFIER G CHAEE, AL RAAMRETMASEZFHE M PR RM L X4
BA, SMEEXEINA, BERRBAEBRUFATRS, FRETERIH X CR, hitL Tk ek S R 424 7
o WG AR S HERAEAYF, BIETMASE®EER, RAKA, 5H X RBIAL & A &F 5 @Az,
ALY, MASTEERITLHBE GRS EERRASWRKFE, A#HLRELZAN L L, i, FRETREEZRF
A,

KA
SRR AG; ZHEVM; WRESR; 2R Xk 5 AL

e BRI, SERRRELE TR . EIAT IR,
WL BT St Sy ) ORI TIE S LR ERYRITiR, ASORAESH

BRI “H s ity EERATE LA R, BRI

E R S AR AR, g L HIARESEIRE RS, AR T

Bt i Ty (o PER DRSO, B0

BISARE, RS, A, O e oo MR SRR

TR NS SRR BT ES . SEAHE 2 SO RAER S 3 B MR

Ve, B P PR D SR AL A . BT R . .

e, SRR LRSI, TTHRIES | s e

2 BHER 248 (Multi-Agent System, MAS ) &5 £

[EEEA] INEE (1985-) , &, DEHRREA, K A EIASERB & 82T SRR E S 15

N THIT s e TR B R B R RS

35



IREFAREEE -£09% - £18H1 - 2025 £ 09 A

MIBETD, BEVSHRIE/ AR A EmR, R m St
WEHMERREREEEIME, SR RS BRIt shS R
He, MAS SR AR IR EIATE, S RtE. A9 RIER
M, TERBERI AR, MAS GESE SRR RS —rh
T S RIARH, ST R EE AT S ) g
W& IS SHOR RIS, 2 e R RS B M R IR
H— T A =B Y B 4esa > | mh STEgERE
TIRVEREREA, TN AT O mAE, WAL, ALEgA
BHERESHEC B N &4 . MAS RFRT T E 2 A
BEAACE, ARG ARG TS 51K
Hefith
2.2 EFNEMEBEMH REEE

AL RV i — T RE B D A Ge R B R
XPITEG A, HATRET 2 MG B, R
TEET AR . FEahECER N 2SS 2 TR,
ik, XEBEomCHIR, (EeERE, ZEtuy, DIEE
BEACHORC L B AN &S5, 75 MAS B FET, A5
ERERRISY A I ERE R CGRIBLBMESHL) . B
e (IR IR . GERE. SRS B A A
FBEERER (MR 5272aE ) o IXLEEE
IRIRIEPRIE IR S PR S BN T RIZE B, 7Esk
HL& EHARZTHFFIH AR R, @Bl O EE R B
PRS2/ RER T . REEERR IR T A% E
MBS, o fE5: 2 RS S 0T B R ERR gt T IR e
Hefit
2.3 ZEBMERFEN D HRIEHI 2

MAS A ZEARL R AL T 92 S5 sk 728
¥ ZAR— % R AR R (SRS
WEHIE )  PEEXEE A GRIEREB IR R+
k) | NEREERER (BT ARSI AS Pusm R ) o
BRI RS . XA o A SRS LSS B
H RS SENERIIR, AR T RS RS RIS
RNRES) e I ZR R rT T o A S FIR AN
T RIZI sh S A Lo}, Bt R BHN S Bkt
1, BERERHEE R BRI (S, 2R RS R T 5
[RENSHEPAE & i b e ST W o) iU e S E S NEOE<= U avdn
ARt TR RO 2

3 EBNFCEE W R 19 % 8 BE i ) 42 1 SR
3.1 X RIR SRR A B
EEBNE R, ZEERAL (MAS)
AR (IER. K ) FIERERE TR FITRE R 6
TERT B SEREREA IR S R,
BTHTRE AR RS, MBSt S Ry
PRAESORAE R SRR DOCREREAIE), AIRES
RITUEEFRGEATREE , SSHAURIHIIE, WAOFHIR .

36

RERE R TER NS S SR BT REIR 2
Ml b, EREIUR RS, SLATHES R LR
—. AR, ERERERRAM AR, 45
AR R STEE, BhRTRR R
AR SRR M . 1 2R AR Ph RIS, FahECH,
W RE TS KIEHE BT REIRTHANRE T, PR RIE(E R AIE T A
A, HBTSEERIRS R A R B R,
3.2 BE T SHE ISR H

B TEThAIST S S A e L W 22 e FRE i TR G
ZH. MAS ZRITF, [l e A AT SE i i A H 75 A H
JEAIRZEARAY, FET RS BELHEPuEIE T, $8TF T
TR BN EEAT R A o AR R AR T B 4 IR
ER, Mz AL RS T R EHRE, SSeRE
FEES AR . 5 EEE TSR Tt
R, SRS RO T, R 15
BT, 1ERANFERIZIT T $HHTRERRE AR ET
ML s LR KIEPES), MAS iR BER FHFINIE: 1 5
SRR, S RABLANE B, DRk
RFH, A TE SR AR SRR 2RI LR
EEN I STENE, AR N2 R ERE T,
3.3 RiE A SHERMBERL

R A RS R NET SR IR 24
A ARBRAE RS G AT FIR SR I O P ) DA
MAS 4T, (B AEm SRR TR S
FRPTRISE, RERERAR, PR STk, B
IR AR 55 B 5 HA SRR AR E B = S 5k v
Fl, GO AN S SEIR SR BT RS
RS SRS T fl e PR R AR U 2= P T B st T
I, BEOSE T A RIROUSEE HVATREL,  ARIERFBX IR
B DN e B AR E RE . S EREAREL AL,
BTt T AGURIRI T SR R BEACKE, MAS SCEL T
1203584150 vy 1 RS G M 1 9 o o e RN )
B DRI TR T ISR A,
4 SERRBRGENEEXZESHERBYLH
4.1 ERZESRLBEHH

EAREIRRG (MAS ) 7 A0 b Ry RS 78
REERH TR . TSRS BT, A B
IHERATIZE, SEI T &R AR RO P e S et
=, BERTT T ARSI SNRIEE . fEBE IR,
SIASRERHINEALE], AR TR AR P R R
PERISERENE, 55 IEEURE B BB, S SR
e TSI BRI, AR
BT A RIS I BT A I
AU, (RIECAEIIRTIEIA . HAh, ek
SRIIES UIRHEHEINLE], AR BB E T A



IREFAREEE -£09% - £18H1 - 2025 £ 09 A

XS, BERIME, 2B EhLHIY 2R R RSt T
WRSHYE BN, RSBl A i R RE P )
FIBTER R
4.2 BifRKRE BEbiiEIR 5

R L Y B 2 R AR IR R S A HIRNT . SRR IR BR
SHERTEE . SRR AR RBA BT T4,
R B TR SRR B HEE TN, S
B AEREER U T A I & R BB IR,
ERBIR AT N B RIS L SN R AR Flan, 4y
AR AR R A e R Al G, Al Es i
BT, JPRPREANSWT(E B iR B a1
EREARIE DR T SIRREE TR, SCEU SRR
PRsNTR SRR, eGSR B 2R ARG AR
M, X — BEARSESHEERBINLE], AU T EERCH M
MEEACE, ERRIEIR T RS SRR L 4 AT e
43 =RBEAE ZEREEHMERE

TEBFIITEEIED P 8RB A K
FHOmENT, ZERRASRES R SR AN 2R EES
WERERET). EIRERRAREELELREERE, 1B
BT ERR SR E WA E R, B SIS ATRRE S
B, S EARMNBI TN, B RS A MEL
EE, AGUEREMN RN E T A SE I R R IR
ISR BN R, RASRERE ARSI Ot sE R
BATRGEME . (FESSER TRN FYZRI, ZHUH M)
RCHEL ) E s SR i e sHT A, /B
BRARE IR B R EB S R, PRI N e
BT X2 REESENUE], SElE A SRR
TR RERC R RO T SRR S HE

5 XN A EHFES 0I5
51 EFEERESERSELE

AT &I 2 2R RS0 (MAS) 1EEShECHL R
FIPIFIEESCR:, A EE T OpenDSS 5 MATLAB/Simulink
FEREYE, BETREEEE TRARENZEReRE
LM E AL, BRIk R, iE6E. ZekE
B S ERL I SE A AR, HAZIEAE . 0 MAS 8
(S ERREA, WIRAZEE BIGMESUMEE, &K%
REMR LA AN HIER A . RR SHHIRE Ty, i i s ss
Bt B SRR . AR A R &SR TR
iR, Frg SRy 2 0wy A R i I () SEB s s
TSE, ASTAEE. SRS Mnsi B
BEJRHI D EhERSs . B RE R S S50, (HEF-EhE
9% B S BB F U E 22 T RE (R D RS N RIBIES TN, NG
SEad T S RS I IE B E T IR SL A
52 HELEITIHESHTEERS

E15F = A L P TG (9 22 BB T T, AT T

L BIHTREIREEA . DU PR Sl T R R AT 2
SWELMIENE R ERSEEHEHEAR T,
MAS RESER DI & RIRANERE, SEERE . TEIhEHRM
BIEERIIATT, ARSI, R RS PRElT.
TR REEAIETE T, FME s SIEREE RE ] Bk iz e
SR, P uRhZe, ST ARGHURRE . XTI AR
LRSS, MAS AT R, HiRk
RIEESH, B FEESH AR ERE B ERE. 0
FAEREH], 15 MAS s ARSI, B s
TENES SR AIERT, TRE TR r S LT 155
SEPARE, RO T ZERARARGHEE AR M sk
BrRmz LSS
5.3 RIS TR AR

DIEDHTER, ZEREIRAGAE LS H M i A2
HISREE, (BRI RGNEEEFEEE . IR SIMEL
WG R, E5E, Rt — P H s B RE A fY (=
HFARTEENE, JOEIRIER S5 B R AN A GTh R FF.
Hix, seBBEIRHREILE], (EXEREARREEEEE . ML
MEIERERE AN, R, LACRHRIMERS, $27+4
JBEAR R B SRR o $IXSSEBRRI, RS8R S
s HE AR E A AR, SEERLe58
INIEARSR, BiEsMBElAEE R RN, B,
TR SERR A, I AR BT MAS B9 £ AL L W 7T
H, RETESY, AVEREEMEMIER 5% R
SERBORAVEER LA

6 Z5iE

ZERER AR A TSR B WA R, oSk
BATHRME T IR IR TAZSEBIRS 2. ARG 1
MAS 75 EADEC L W P R 2 AU BRI . SRR ST ETTT%,
BolE T HAE DAL . rE RS M TR S
FEHEE T HNARE. Kok, HEBES AN TERRORN
R, ZERR ARG E EEhlC e N s A f ) e
KAEFRAEH, AHraeld e BRI N 2 e e B T
POCHETR

%
(1] BRI 25T 2 A SR ST OB HL I PR FE PR 5 D).
eI ,2024.

[2] PEEFFIL TR S0 = i B IR A B MR E T AL
WP D] LA AR,2023.

[3] WEE. IR T A TR A A R 22 E RE AR L O
5E[D] AR R ,2022.

[4] BSAR BT AR — & TR IR Eh AL B I S B RE TR A4
T[] H D TR M TE,2024,26(06):81-87.

[5] SKEE%E R0 MRS A S — S E 1) B N 4 B 4 X 4
G I T[] F A E A5E,2024,46(01):47-51.

37



