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Research on real-time analysis system of voltage sags based on multi-agent

QI Lin-hai, CHENG Qing-zhen
(School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Voltage sag in power quality requires better timeliness. While most of the voltage sag analysis systems are based on off line
mode, they all have a bad timeliness. Also voltage sag has propagation property in the power grid. Many monitoring sites will capture
the voltage sag event, so in order to get better voltage sag timeliness, all data should be computed in different monitoring sites as soon
as they are gathered. This distributed and real time analysis approach shares many similarities with multi-agent system. This paper
proposes a JADE-based multi-agent technology to compute voltage sag events in distributed mode in real time. This technology has
better timeliness because the analysis is proceeded earlier than the old centralized off-line analysis, which will help trace and resolve
the abnormity in time and will definitely reduce the loss due to the abnormity.
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Fig. 1 Power quality monitoring and analyzing system structure
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Fig. 4 Architecture of voltage sag monitoring and analysis of

multi-agent system

4.2 Agent i%it

Bl R AE Agent: 5 NI 2o a7 B2, AR
v S B AW S R AR, W R AT R,
VI % 25 7 e B Agento

P HeE M Agent: [A]— WA, ATREA AN M
Zeui RV, AR SR ZE o, ke B
BCZE AH Y. BT AgentiE AT TH 5 AR 0 TR 200 ) gk
AT RIWr, W SRR R Agent’ K LBE R, W)E 58—
N AgentRACE LA HE KA Agent, 2 IR HAH N I I
M, [0 R K2, WA S 38 v
Agento

TS HT Agent: XPEHE BEATRAAEAL AT HE, X
BRI AT AL . VR S B R R IR 4G WoR
Agent, [FJIN T DAAE 2R 2, DT (0 HAR A T42
i

Wos Agent: MRHETHE T Agent K IR i KA,
WoRTHEZE R
4.3 Agent Z[EII@1E

JADEYV- &1, Agent [AIHIEAS A 2, Kik
77 AgentF| FH AciMessageX] % R IETH B, X4 A&
FEWCTT AgentME— 1944 - LA SR IE )N 255545 1Ko
NI E Agent#i A — M mailbox HWGH B, HE
21k, 1ZAgent H 81 H CyclicBehaviourZS i A 1T Ky
b7 Vkaction()X i ELAE HE i R

B K AEAgent A GEE P AgentZ [AlIH A5, &

I3 SEBURES U B o AE B R AR Agent H I
BT A, RERTREIN, TSR AE A Pl Agent, [A]IN
Relatt bl %
public veid action() {
ACLMessage msg = new
ACLMessage (ACLMessage. INFORM);
msg.addReceiver(new
AID("manageAgent@"+myAgent.getHap(),AID.ISGUID));
msg.setLanguage("Englist");
msg.setContent(this.dataAgent.getDataStr());
dataAgent.send(msg);

¥
TER REE B Agent T IR T AOAT A, 0214
PR B Agent KA B, 45 28 R sh i i
AgentBEAT T, B A B0FTHI Agent R BEAT VA .
public veid action() {
ACLMessage msg = myAgent.receive();
IARIE AR, P S iigs g n sh itk 57y
HrAgent, i EFH)H 381 Agent
TN SR FEFHT A BB Agent
AgentController calculate;
try {
calculate
=myAgent.getContainerController().createNewAgent

non

("calculate", "agents.CalculateAgent", null);

calculate.start();
} catch (StaleProxyException e) {
e.printStackTrace();
¥
¥
5 #5iE

P 7 I 0 5090 0 A 0 S Ik B A R 1Y)
TR R RRAE r o B AR R, 4
R A AL R T B A A, AR o I Y 24 1
AWM S SR B NZF AT R P
AT SE IR RI 20 A SRR 55 2 Agent RTINS
RO BERN G o AR SCHE HH 2R T IR A 1) H e o ) oA
%%, KH JADE % Agent KRGV &, W20
M SEAR AL Aok SR o A O AT T AR B
D795, SIEIIF T A ) S IS I 23 A

S 3k
(1] MM, BT SEEdM] et HEE
fitk, 2010.

(2] FdsE, BTz, Mt RERRE KIS 24 M),



FrE, 5

T2 Agent [K1HLRH BESCIN 70 M R GEI0FST

- 121 -

(3]

(4]

(5]

(6]

(7]

(8]

[9]

Jbat: BlEAHRRAL, 2012.

T, HEfE, Ak, A SEn R R IR RGN
HANADL. BARSRP LS, 2011, 39(2):
108-111.

WANG Ling, KANG lJian, ZOU Hong-liang, et al.
Construction and application of real-time power quality
monitoring system[J]. Power System Protection and
Control, 2011, 39(2): 108-111.

TFH, JEAE. R RS L R RE T A SN A 2 M U
Rt [T]. REHLEE, 2012(3): 24-28.

FENG Xiang, HU Fei. Design of real-time online
detection and identification system of electrical energy
quality in intelligent power distribution network[J]. Low
Voltage Apparatus, 2012(3): 24-28.

FEARTE, PR, MRS, S5 B RE TR S
REMvert 55 T]. BMECR, 2011, 35(5): 110-114.
JIAO Dong-sheng, LU Dong-liang, YING Jun-hao, et al.
Design and implementation of dynamic power quality
real-time  monitoring  system[J]. Power
Technology, 2011, 35(5): 110-114.

B, WIMSRE. T AU RS AR 2 L RE TR S I
WS RL[T]. ISR, 2012, 47(530): 52-55.
ZHENG He-wei, HU Peng-cheng. Real-time monitoring

System

system for transient power quality based on virtual
instrument[J]. Electrical Measurement & Instrumentation,
2012, 47(530): 52-55.

Ferpae, Bz B, AF. O HL R L BE TR SN M >
Mr SVRETE[T]. FEIR, 2010, 34(8): 18-24.

JIANG Zhong-hua, LUO An, ZHAO Wei, et al. The
power quality real-time monitoring analysis and control
simulation[J]. Power System Technology, 2010, 34(8):
18-24.

T HU R B UM AN B A DN S A TS [D). b
A e KA, 2010.

DING Ning. Voltage sag disturbance recognition and the
detection method of voltage sags[D]. Beijing: North
China Electric Power University, 2010.

P, RRSL, BRM, A FETRRR AL T R s
B PR AR R SRR I T V(D). B RGARY L,
2012, 40(11): 82-86, 92.

PEI Xi-ping, HAO Xiao-hong, CHEN Wei, et al. A
of the

symmetrical

real-time detection method voltage sag

characteristics based on components
estimation[J]. Power System Protection and Control,

2012, 40(11): 82-86, 92.

(10]

(11]

(12]

(13]

[14]

[15]
[16]

RS, SOME. T TR D R A R AR A R 45 I 1)
I, H T ARZER, 2007, 22(9): 148-153.

LI Zhi-yong, WU Wei-lin. Voltage sag duration detecting
method based on fractal number measurement[J].
Transactions of China Electrotechnical Society, 2007,
22(9): 148-153.

SROCHE, 1 K. — P St i i s o A 9 [0,
H T H AR 244R, 2006, 21(2): 123-126.

ZHANG Qing-chao, XIAO Yu-long. An improved
detection method of voltage sag[J]. Transactions of China
Electrotechnical Society, 2006, 21(2): 123-126.

R, TYOUE, K, & BT 2 Agent I/ IR
R RN, B RGP SiH], 2012, 40(4):
71-75.

LI Zhen-xing, YIN Xiang-gen, ZHANG Zhe, et al.
Hierarchy of wide area protection system based on
multi-agent[J]. Power System Protection and Control,
2012, 40(4): 71-75.

Ripte, B, BNEE BRER MR YR R 2
Agent RGMHIFTI]. B RGRY 5 0], 2010,
38(21): 96-103, 108.

LI Jing-hua, WEI Hua, XIA Xiao-qin. Multi-agent model
and method for units commitment in energy-saving
generation dispatching[J]. Power System Protection and
Control, 2010, 38(21): 96-103, 108.

o, Ao, AU T2 Agent BRI &R
GAERURII]. BT AREAR, 2007, 22(6): 141-147.
HE Jing-han, ZHU Guang-lei, BO Zhi-qian. Integrated
protection for power systems based on the multi-agent
technology[J]. Transactions of China Electrotechnical
Society, 2007, 22(6): 141-147.

UG SR TEREM]. dbst BlaE i, 1998.
BRSO, 1 SR, Agent [RIRESBRY K H W B AR [T].
TP T A 581, 2000, 22(6): 77-78.

ZHAO Wen-long, HOU Yi-bin. Agent conceptual model
and its application technology[J]. Computer Engineering
and Science, 2000, 22(6): 77-78.

5 HEF: 2013-07-01;

& HHF: 2013-12-06

fEEEN:

FARiE (1964-), F, KFAF, 33, SRR

MALRT MGG RR, AT QAREEHRE L

E2 N

515

4% #%; E-mail: qilinhai@ncepu.edu.cn
AR (1986-) , 57, AIEATGLA, BRI T €14 48 &
BAL 2,



