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Abstract.

This paper deals with the expert system for
power system recognition of energized and
deenergized system using circuit breaker infor-
mation. The basic idea is isolating the system
with the system matrix representing the system
configuration and the status of the circuit
breakers. The knowledge base is composed of
these isolated systems and decision rules. The
isolated system with the sources is recognized
as the energized system and the system without
the source as the deenergized system. The
rules use the system matrix and the the
inference scheme is simplified in a great deal.
Above all, the overall searching labor of the
rules is independent on the system size and
it is possible to expand into the real system
and the real time restoration can be carried'

out easily. The expert system is written

in PROLOG.
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Knowledge base.
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Fig 1. Concept of expert systenm.
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Databasel. System matrix and input informsation.
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Fig 2, Sample systea @

System matrixof t§2* databaseof | o] factX¥ ¥ -&
t&3 Aot

con_line(<line number),{from bus number>,<to

bus number> ).

| 7] 4| <line number>X line?] V¥ F ety z,
<from bus number>= 4] %} bus®] W ¥-§ YEN
<to bus nuaber>: FTil+ bus®] WY ¥ el dt},
line 1 |2 |3 |4 |5 |6 (7 {8]9
from {O 11 |2 |1 |1 |4 j4]|3]0
to . 1 120 |3 |42 |3]0}14

a. System matrix

con_line(1,0,1).
con_line(2,1,2)
con_line(3,2,0
con_line(4,1,3
con_line(5,1,4
con_line(6.4,2
con_line(7,4,3
con_line(8,3,0
con_line(9,0,4).
b. Fact representation of system matrix
Fig 3. Representation of system configuration
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circuit_breaker(<bus number>,<line number>).
o 7] 4| <bus number>y= A %t7|7F 2L ¥ bus num-
berZ ‘lelul 2 <line number>: 2577} o
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Database2. System information.
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tem, energized system, deenergized systes & %
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breakerg 2 T4 ¥ ALY gfagoltt. 22
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isolated_system(<index>,<element set>,<circ-

uit_breaker set>).
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entg2 A%elct. 122 <circuit breaker set>
T SYY A3 43+ trip® circuit breaker
=28 seto]ti. X2  element set: bus, line,
generator, load set® £ M3T yxojAr},
energized_system(<isolated_system index se-
t>).
o 7] A (isolated_aystei index set>3= source?}
A5 0] 3l £ isolated_system® index? 3}o)r}.
deenergized_system(<isolated_system index s-
et>).
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Fig 4. Example system
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9] 9] example system Z 5 572 isolated sys-
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.

isolated_systea (1, [[1],1%,2,41,[11,[11, [(1,
5),(3,4),(2,2)]).

isolated_system (2, ([3],[8],[]),0111, [(3,4),(
3,M1).

isolated_system (3, [[1,[71,[3,[1), [(3,7),(4,
nn.

isolated_system (4, [1],[51,[1,(11, [(1,8),(4,
5)1).

isolated_system (5,[[2,41,13,6,9]),[21,[21], [(
2,2),(4,5),(4,1)]1).

energized_system([1,5]).

deenergized aystem([2,3,4]).

full_system[(1,5],(2,3,4]).
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Database 3. Logic rules.
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Rule 2.

Rule 3.
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Fig 5. Application of rules
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CASE STUDY

2
line9

liried line6

Fig 7. Study systenm.
Casel.

input information
-> circuit_breaker(1,3).
circuit_breaker(2,2).
circuit_breaker(3,8).
circuit_breaker(4,10).
circuit_breaker(4,12).
circuit_breaker(5,6).

output
-» isolated_system (1, [[11’[1$2]’[1]'[]]| [(
1,3),(2,2)])'
isolated_systes (2, [[2,4],(4,5,6,7,8,11],
[21,1311, ((2,2),(3,8),(4,10),(4,12)
»(5,6)1).
isolated_systes (3, [[3],[3,9,10],[],{2]],
{(1,3),(3,8),(4,10)]).
isolated_system (4, [[5],[12,13),[1,[41],(
(4,12),(5,6)}).
energized_system ([1,2}).
deenergized_system ([3,4]).
full_system ([1,2},[3,4]).

Case2,

input information
-> circuit_breaker(1,2).
circuit_breaker(2,4).
circuit_breaker(2,7).
circuit_breaker(3,8).
circuit_breaker(3,10).
circuit_breaker(5,12).

output
-> isolated syste- (1, I[1,3},[1,3, 9] [11,{2}
1,0(1,2),(3,8),(3, 10)]
isolated_system (2, [[2,5},(2,5,6,8],(2],[
41}, [(1,2),(2,4),(2,7),(2,8).(5,12)

isolat;d_systel (31 [[])[4],[]1[l]]l ((2)4

n.

isolated system (4, [[4]1,{7,10,11,12],([],]
311, ((2,7),(3,10),(5,12)]).

energized_system ([1,2]).

deenergized_system ([3,4]).

full_systea ([1,2],[3,4]).

Conclusion
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