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Study on relaying protection based on the multi-agent system

HAN Xue-jun,ZHAO Feng-ying,SHI Lei, YANG Wen-ying
( Northeast Dianli University, Jilin 132012, China )

Abstract: In this paper, with the analysis of the traditional relaying protection and intelligent technology, the relaying protection
based on multi-agent is proposed to meet the operation safety and reliability requirements of large-scale interconnected power grid.
The characteristics and research at home and abroad of the Agent and multi-agent system are summarized, the function of MAS in the
relaying protection is discussed in different views, the structural model of the multi-agent system is constructed and the cooperation
and communication method between the multi-agent systems is also proposed. The original protection can no longer be operated
independently, by use of the information from the adjacent lines or even the whole network under such protection. The stability,
reliability and rapidity of this protection system are futherly improved than that of the traditional protection, which is proved by the
simulation test.
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Fig.1 Structure of prudent Agent

RNA: RYE Agent NLERREREN, (BE
ARG WA AW PME T RIBRE
A, ENRUENFRER TR, HEmEdEE
MR, EEMN ZERR Mg TIsL, (|
R NYEL Agent ST KBRS FEA R .
R Agent LEBUE & T iy, wa R R B -
W 2 P _

BT

B 2 REZE Agent 4514
Fig.2  Structure of responsive Agent

BE—MRRREEGEN: XMEMRK T H
RGN R R SRR, BRKCAE, BLRREX
RSB OV SERT R, SCRERT D REHITR K
MR, XMEMPRRERHIEE, BIEKER
RNE. BT % Agent ORISR REEH —
APERE, BIPMER. FERXME&S, HiEEED

HEHBIEE Agent KPRE, T RHAT AN HE
AR, X FE T BE % YR BAT 0 fOR R

RN T LT R, W RGREZ R
RN, $ATHERUTEFRE FEEARENR
AT A RS & XM SR mE 3 .

- .

P

! 3q .
o K e k—{an ]
=N anunm e

N ’
\\\ W PR

~— ’/

o IR

B 3 REE Agent 1l
Fig.3 Structure of hybrid Agent

3 % Agent RZIERYIBISOIRE

MR FBARA 7 R, BLH—MRHISE
B IR R K IRAYIEAT, BEERSTAL Agent HAMFIABER
TH, BEREINFEERANSTREEE, A
ISR R R RREISE . Bk, BRAIAE
AERBAGNBR FE, KEEFRALIAREE
AR, X TFRARGERFMEREUTRHEE
R BORERLAPGE, WEKBRTHIEEE
X BEREMEBMATE, BEEREITERS
LRBATHEAR: N THIRE BB TAR
EX, WRAFKEZ M EHRE T mMAE

MREREML%, FEERNLTE. EXEMEFERE -

WAL EEME. BETHURNEF RN
BERSELENE.

&2 ek 5 R R AT LA S SDH # ) 18M
SDH K Fl 5 it (STM), —MEA KR
th STM-1 EEF[3% 155.52Mbps'®”. 7E SDH 2 _Lif
ATLUR#E ATM (RFEE) ks, BURME IP &
EAELE ATM B, FEXHA IP Over ATM B
W, B IP BIEELE ATM EEIHEEN ATM 7
J6, LA ATM {5 TeIB A58 A5 R 58 R HL s
Z B . Bk — N AERERE BE EHM G
MBS R H, T 4B HEE R GRS
BB E SN T ERE . TH50E 408 AR
BRI R AR R R B S ZE R A g
2o WIS AR E R IR R RANMUE


http://www.cqvip.com

D000 http://www.cqvip.com|

EREE 5 HTE Agent HISk RIS -3-

HRERBERFMEM R, CEF LENER
RS RAEBEHERMBERE. B IERAS
AR 3 B3 B B TR 888 5 74 R IEC61850 R4t
THRERBERSER, AU EAFRE R E
ME e, T X TRAKGRITHRER, s
FRKRRIENE BITH, XA AT DU 3 58 B
G2 M FESE, TH IEC61850 XtHRCHESS
PEEEHEAT T HIME . ST FA B EBH Agent
Z BHEEIE S X EHF KQML (Knowledge Query
and Manipulation Language. FIPAACL. Agent talk.
MfEHI R EIER Agent BEJE 2 BT K&
ML, 2 TCP/IP, SMTP, HTTP %%.

|- XML S35 217 8%

KQML
J Request I

[Fozeme |
l KQML

Request <|—L
-_T | ARG

<—| (CommAgent) ->|

: AB '
= |

= —J

4 BT KoL EERIBEERR
Fig4 Communication model based on KQML

AT Agent [8] K8 {5 7 ) KQML f## 4 Agent
B & REHEE B, FIH XML BRI
KQML iEE RMBIRAF Agent REEHIEL .
KQML ESHHN=AER: WA E. HEERERE
E. ANEER KQML LR A A, AEERAER
EENRNESHE. AEEMRYT KQML ML
I, BIFTE KQML KISEHE A Z e N A E B AS
X, RE5 7 KOQML 7#E: content #54H) 5FR;
HEERE KQML ES MRS, BlRE T XA
KQML 1EXEEES I Agent BB WRLEAZ T &
HEBREAR DGR N K MR BRI,
FHANEMR LT S BITARRIE. XEFERAH
BHRNERNS. ). fSBREMEMITAH. H
FHEBEMEEANREX KQML FISZIEBEHK, A
BAET HIR AN AN —Em]der . TR
BAENES, WHTFERZHENENESES.
X Eee M T LAZEAS A3 7 B 9 A B 0 R HERR
LB BRI BT . BEEESXTE
BB —SH, il B K% BRI HFRR
LI B A& HME— RIS %, 3T F KQML RIEE
MR WE 4 iR

KQML EHRBHIES RikFES, MUEFH
EREX, THEEGEHESHINY G

'
|

2 AMEEL L ME . £ Agent FEBEFM
KHE, B4% Agent B35 B R AR AT THE A
B, REEERIRICREIL, /5 KQML
XEE B4R KQML AMES, #EH XML &
B KQML A& S AE 5 BT E 3%, A XML 30H,
7E Agent RGEEHATAEH, A5 EIAREXTNFE
R A RS SRR AT, FERgE— RS
# XML /48, #E3T81%H B #EL CORBA 3)
ASHEZESE D DSI HAT (R . IAERE Agentl
5 Agent2 #ATEME, ATLURSWE S Fix.

bz AR paisiziy
B h d MR
BIEMRSE BEMRL B
R B - R
ISE:2: N | B ZEE: N
[ 8- D 4 R
Agent 1 Agent2

B 5 A Agent ZERYIB(E

Fig.5 Communication between two Agents

BEFEARTIT:

(ask-one
: sender Agent 1
Agent 2

result

: receiver

: reply-with
: language xml

: content function(paraml,param?)

AR xml #RRRA:

<performative> ask-one

<sender> Agent 1< sender >

<Receiver> Agent 2 <Receiver>

< reply-with >result< reply-with >
<Language>xml<Language>
<Content><functionname

parameter l=parameter2=...>function< functionname

" ><Content>

FE M, JEAE AT LAE S A RIS S AT SEAR
LATR BB B i BV R LR IR T8 Agent 1
AREI4 R H R FL AR

f

CBI CB2 CB3 ' CB4 CBS CB6
WiEER gL E 6.
REFXES A IEFRENHERS. EEEL
FEET, FERKI Agent XHIE Agent FURZS
Ll Agent $RALHIIR F BT EHATEN


http://www.cqvip.com

pooo hgp://www.cqvip.coml

-4- ed

P45 EH) Agent

JE &Y Agent
Qéﬂﬂ'ﬁﬂAgent s [ TE Az
g [P agen
- E—

[BEREAgentk—  wHE%
6 Wik RIFRRELSIME

Fig.6 Structure of two-terminal power system
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