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MAS based online steady state security and warning system
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Abstract:
(multi agent system) technology is adopted to meet the real time requirement and achieve flexibility. The system makes use of PSS/E

Steady state security and warning is very important to the prevention of cascading outages of power systems. MAS

as the computational tools. Using Python to control PSS/E modules and wrap them into different agents. KQML is employed as the
communication language between agents. The simulation system demonstrates that the MAS based online steady state security and

warning system can work well under different system conditions.
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Fig.1 Architecture of the computational Agent
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Fig. 2 Architecture of the MAS based steady state security and

warning system

1.2 BRY%E agent ThiE

ER2RETFMASHBERENEREHK RS
. ZRFETERFEWNT Agent:

VEMHE B IR 35 BelOAh 3 X Agent BT B R R
FEME R, EHRALZEMERAE T ICFK % Agent
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Fig.3 Agent collaboration diagram
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KOML M) #% 0 & Bk & X W7 h A
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PEREFRF) LARATLATEVF % P 3R R VK S IR LS
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THZFSCARH— KQML #93H B LF.

(ask-one:

sender Ranker 1

: receiver Facilitator

: language Prolog

: ontology Agent

: content " Available ( N-1, X)"

: reply-with id1)

EX—HBF, ask-one £ KQML #j—HF
WRI AT A 1A, ROEE A TAR S i HE P AU Ranker
1, BlE HHhAMRE Facilitator. #WHIKA AL T
AT AE N-1 I E DA,

PrAIREE Facilitator B — ] BERIEIZ £

12)

(tell:

sender Facilitator

: receiver Ranker 1

: language Prolog

: ontology Agent

: content "Available ( N-1, N-1 Agent 1)"

: in-reply-to id1)
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Agent 1.
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AT R R EIIE AR .
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Fig.4 PSS/E process diagram
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XK 464 & KB, FER DT 45 M R IEA R,
RSB B R RS KRR
FRETEHENPHEENT . HEEER
LSRG REERE K BNEEA T HEL a b
EME R4 R AR, PRSP
THHENL Db N1 R REE SRR TERE
KRR THEEN ¢ 5dH.
BEFREHINEN 1, BEFEFRRA 0.075
pu., ZKEREEAAZEWRA 40 B. AHELBEMNEK
AFSITHR, R IRAEIE R T T 5 Bk JF R
1 90%. & 1 5l T AR S & HFFRT 10 AL RIS
FET T T B HIET J5 HIBE 55 BE TR AT
=1 FIEEEHFEAT 10 SR AOESEE ISR
Tab.1 VIs of top 10 branches on the contingency rank

R % 0.9 & X Th sy
Hily
VI VI VI VI
&5 VI VI
Bus QG_Sum Bus QG_Sum
1 384. 55 12. 56 88. 47 365. 82 8.40 73.07
2 384. 50 12.55 88. 45 365. 77 8.39 73.06
3 383. 14 12.92 89.07 364.33 8.43 73.82
4 380.92 12.18 88.04 362.35 7.96 72.76
5 382.01 12. 40 89. 08 362. 65 8.03 73.12
6 381,13 12. 11 87.91 362. 69 7.93 72.75
7 380. 64 11. 88 87.99 361.99 7.69 72.67
8 379.89 11. 80 87.19 363. 89 8.34 73.52
g8 379.89 11. 80 87.19 361.57 7.72 72.03
10 379.96 11.80 87.20 361. 56 7.73 72.03

% 2 FAREEHIFEAT 10 AR ME S5 B 454R
Tab.2 VIs of top 10 branches on the contingency rank

- BRI RBENAAR TSN 0.9 EATHFHERYAATIH N
e VI VI VI VI VI VI
PG_Sum PB_Sum PG_Sum PB_Sum
1 384. 55 198. 4 3.63 318.36 160. 5 2.96
2 384.50 198.4 3.63 318.33 160.5 2.96
3 383.14 198.3 3.60 317.81 160.5 2.95
4 380. 92 198.3 3.56 316.33 160.5 2.88
5 382.01 198.3 3.51 316. 75 160.5 2. 86
6 381.13 198.3 3.45 316. 47 160.5 2.82
7 380.64 198.3 3.45 315.85 160.5 2.82
8 379. 89 198.3 3.38 315. 47 160.5 2,76
9 376. 89 198.3 3.38 315. 47 160. 5 2.76
10 379.96 198.3 3.38 315. 50 160.5 2.76
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B’ LB ERNAEITIED, RRELRE AR
WE55E e s VI_PB_Sum £, HITHIIH KRED,
KEBENA I D HESEETENR VI_PG_Sum HIFKRH
TRSEBHEAHRL, Rz eEriEst.
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