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A Study on Information Collection and Inference Technique for Fast Evaluation of Power
System Operation State

Chan-Eom Park, Chang-ho Hong, Seung-Chu! Lee, Un-Chul Moon

Abstract - This paper presents an information collection and a novel
inference technique for evaluation of power system operation state. In
most developing countries, power demands are steadily increasing and
consequently power systems are becoming larger and more complicated.
In addition, power system deregulations further complicate the power
system operational tasks, which are resulted in prevailing wide area
blackouts worldwide.

In this paper, we proposed an effective information collection and
operating state evaluation methods using a knowledge-based system.
The RTS-79 24 bus system is used as a test system. The power
system model is composed with JESS templates and included in the
knowledge-base as a part of fixed facts. Dynamic informations are
collected from various analysis results and actual operational data.
Inferences are performed with rules expressed with terms in different
abstraction levels. Future research will be concentrated on intelligent
contingency selections for preventing wide area blackouts.
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(T of Power-Sy “ Power Sy m i
(slot B fc ion; “Bus ber and C. d Line
(Bus-Number, Connected-Line-1D ))
(slot T/L-! ion ; “Line Number and Cx tion point ™
(T/L ber, C d-B ber ))

( slot Generator-Information ; *“ Generator Number and Connection point ™
( Generator-Number, Connected-Bus-Number ))

( slot Load ion ; “ Load ber and C: ion point ™
( Load-Number, Ci d-Bus-Number ))

( Fact List of Power-System
(Power-System
( Bus-Information ( Bus-1, L1,12,13)
( Bus-2, 14, 15)
(Bus-3, 1L6,1L7))

)

(Power-System
( T/L-Information (L1, Bus-1, Bus-2))
(12, Bus-1, Bus-3))
(L3, Bus-1, Bus-5))

)

( Power-System
( Generator-Information { Gen-1, Bus-1))
( Gen-2, Bus-2)))

( Power-System
(Load-Information ( Load-1, Bus-1))
(Load-2, Bus-2)))

»
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{defrule inkiolize
(initial-fact)
oad-package ure furzy jess FuzzyFanctons)y
(*BusVigVarl - addTerm ~“Medtum™ (new nre fuxzy. LefiLineanFuzzySet 095 1.0)
(7*BusVtgVar2® addTenm “Low’ (new nre fuzzy RightLinearFuxzySet 0.95 1.0))

(assert (BusVigVmrl (new mic fuzzy.FuzzyValue ?*BuyVig¥arl® =" Medium®)))
{assert (BusVegVar2(new nre fazzy FirzyValue 2¢BusVighar2 “Low™)))
(assert (UnstableCount ?*UnstableCount*))
)
{defrule Bus-Voltage-Statel
(PowerMismatch (BusNo ?BN) (VoltageMag ?VAD)
(BusVigVarl 7BV1)
(BusVighar? 7BV2)
7% <- (PowerMismoatch (BusNo BN) (VoltageMag ?VM)(AngleDegree AD)
(Load_PVal 7LP) (Load_QVal LQ)(Gen_PVal 7GP)
(Gen_QVal 7GQ){Injected ?IN)(VoltageState 7V'S))
-
Gind loatValVtg (float 7V
(bind Mmember floatValVig )

(bind ?* - (?BVL geth ip Tivernber))
(bind 7 bership2* (7BV2 getMembership Tiwinber))
b ) pl® 7 beiship?* cx
(bind 7*Power! l* (assert (Power hl (BusNo ?BN)Voltagehing ?VM)
{ ?AD)Load_PVal 7LP) (Load_QVal 7LQ)
(Cen_PVal 1GP)(Gen_QVal 7GQ)(Injected ?IN)
(VoltageState 2VS)HH
(Corapare-Membership)
{retract ?7x)
3
(defrule Bus-Voltage-State2

(UnstableCount 7USC' &: (= 7USC O))

(assert (Bus-State *The state of allbuses is Stabke™))
fprintout ¢ “The stase of allbuses is Stable' crlfy

)
(defrale Bus-Voltage-State3
(UnstableCount YWSCL: (-~ TUSC 0))

(assext (Bus-State ~ The state of any buses is Uustable™))
)
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