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ABSTRACT: The fault observability of distribution system
and corresponding optimal configuration method of feeder
terminal units (FTUs) are researched. Using tree structure
model, the storage approach and the flowchart to implement
fault observability is determined, and an optimal configuration
model of FTUs is built and the optimal configuration scheme
of FTUs is solved by genetic algorithm (GA); the numbers of
FTUs to be configured and the positions to position FTUs are
clear and definite. Fault observability and rational
configuration of FTUs can reduce the risks to consumers due to
fault location and fault isolation. The effectiveness of the
proposed model and method is verified by simulation results of

IEEE 33-bus system.
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Fig. 1 Radial distribution system
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Fig. 2 Tree structure corresponding to
the radial distribution system
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Tab. 2 Optimization placement results of FTU when
FTU number is four

FCEXEFS  FTU FCE LS DR PR
1 8-9 9,10,11,12,13,14,15,16,17
2 2-3 3,4,5,6,7,8,25,26
3 26-27 27,28,29,30,31,32
4 33-1 1,2,22,23,24,18,19,20,21

*3 FXEGAPERRERRKEHEEFTUHER 4)
Tab. 3 Power interruption risk and risk balance degree of
each areas when FTU number is four

BUB DR DR 7 RS Fai  XUSISEIRE B
1 414
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9.6
3 2238
4 3738
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Tab. 4 Optimization placement results of FTU when
FTU number is eight

PO BT S FTU R A DI 4 RS
1 33-1 1,18,19,20,21
2 1-2 2,22,23,24
3 2-3 345
4 5-25 25,26,27
5 5-6 6,78
6 27-28 28,29,30,31,32
7 8-9 9,10,11,12
8 12-13 13,14,15,16,17
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Tab.5 Power interruption risk and risk balance degree of
each areas when FTU number is eight
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