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Abstract

With the fast growing number of skyscrapers and large ultrahigh apartment complexes, the concermns on
fire caused by electricity also grow. Among about 30,000 fires recorded annually, roughly one third of them
are known to be caused by electricity. If one of such high and densely populated buildings or apartiments
catches a fire, the consequence can potentially be quite catastrophic. However, with the rapid development
of the techniques in the fields of communications and computers, electric power distribution systems for such
buildings and apartments have been largely digitalized in recent years. More detailed informations on the
operating status are now available, which enables more sophisticated monitoring and early detection of
potential fire caused by electricity.

In this paper, we present an inference technique that can be used as one of the basic techniques in
building intelligent distribution panel systems that can effectively monitor, prevent and detect the occurrence
of fire caused by electricity. The technique can accommodate production rules in linguistic expressions on
high abstraction levels. Fire finding strategies can be easily modified to provide more effective
countermeasures. Simulation results show that inference capabilities and thus the capability of fire monitoring
in power distribution panel systems can be significantly enhanced with our approach.
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Fig 1 . Distribution Panel System Diagram
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* Distribution Panel *

( Template of Distribution-Panel-System “ Distribution System Information
( stot Major-Device ; “ Device name and connection point *
(Device-Name, Connected-Node-Number ))
(slot Feeder ; “ Feeder number and connection point »
( Feeder-Number, Connected-Node-Number ))
(slot Load-Group  ; “ Load group name and connection point »
(Load-Group-Name, Connected-Node-Number ))

( Facts List of Distribution-Panel-System
( Distribution-Panel-System
(Msjor-Device ( MOF, Node2 and Node3 ) ; “ Metering Out Fit ™
(TR-1, Node4 and NodeS ) ; “ Transformer ™
(ACB-1, Node6 and Node7 )) ;  Air Circuit Breaker »

)

( Distribution-Panel-System
(Feeder (Feeder-1, Nodel and Node2 ))
(Feeder-2, Node3 and Noded ))
(Feeder-3 Node5 and Nodes ))

)

( Distribution-Panel-System
(Load-Group ( Load-groupl, Subfeederl ))
( Load-group2, Subfeeder? )))
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* The Rules for Current state analysis *

(defrule Current -state-check
(Current (I_InputVal $2crt-data-list)) .
=> (check-cri-state ? crt-data-list))

(defiule crt-state-stable
(and (Compare_result ?comp_result&: (<= 2comp_result ?count_1})
(Compare_result ?comp_result&: (>= 2comp_result ?count_2)))

=> (assert (cutrent-state-stable)))

(defrule crt-state-unstable
(or (Compare_result 2comp_result&: (> ?comp_resuit ?count_1))
(Compare_result ?comp_result&: (< ?comp_result ?count_2)))
=> (assert (current-state-unstable)))

* The arithmetic of feeder current *

(deffunction check-crt-state ($?crt-data-list)
(bind ?current 1 (nth$ 1 ($?crt-data-list))
(bind ?i ?current_1)
(bind ?comp_result 0)
(if (< Treference ?i) then
(bind ?comp_result (+ 2comp_result 1))
else
(f (> ?reference ?i) then
(bind ?comp_result (- ?comp_result 1))
else
(if = ?reference %) then
(bind ?comp_result (+ 2comp_result 0))}))
(bind ?current_2 (rest$ ($2crt-data-list))
(foreach n 2current 2
(if (< Preference M) then
(bind ?comp_result (+ ?comp_result 1))
else
(if (> reference ?n) then
(bind ?comp_result (- 2comp_result 1))
else
(if (= reference ) then
(bind ?comp_result (+ ?comp_result 0))))))
(assert (Compare_result 2comp_result)))
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