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Abstract

This paper presents the service restoration in electric power distribution systems. The aim of the service
restoration is to control an emergency taken place in distribution systems and to restore out-of service areas as
soon as possible when a fault occurs in distribution systems. For this reason, new service restoration strategies
in multi~outage area are suggested in this paper. The suggested algorithm consist of two schemes. One is an
individual restoration scheme, the other is an integrated restoration scheme. The former determines a
restoration order of outage areas based on a restoration index. Unless the former scheme can generate a
feasible restoration plan, the latter one will try to find out a new configuration without an overloaded section
through tie exchange method.
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Fig. 1. Outage restoration flowchart
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Table 1. Fuzzy rule

oL BM Small(S) Medium(M) Large(L)
Small(S) Good(G) Medium(M) | Very Poor(VP)
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Large(L) | Very Good(VG)| Good(G) Poor(P)
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Table 2. Examples of distribution system
Az | ddA | Ady] | BaEF[kVA]
F1 S1 NO1 9,000
F2 S2 N02 6,000
F3 S3 N38 6,000
F4 S1 N68 8,000
F5 S2 N78 8,000
F6 S3 N79 9,000
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Table 3. Restoration index
27 deld | AHA TRl | A™ 7332
AR5 3,000[kVA] 1,500(kVA]
g dALR Fl, F5 F2
T8 JAAR F6 F6
AARE AT 2[EA] 1{EA]
AANZ &% 11,000(kVA] 8,000(kVA]
EFA P 0.66 0.64
E3eY 1 2
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Table 4. Restoration scheme for outage area #1

CH | BTG AAXNZ | $HE | 29X F3
1 SGR F5 0.82 Close N51
2 SGR F1 0.75 Close N25

Open N23
3 DGR Fl, F5 0.73 Close N25
Close N51

x 5. NP 28 QI Bpuel
Table 5. Restoration scheme for outage area #2

| BT dAHR [ $HE] 297 53
Open N46
1 DGR F2, F6 0.68 Close N45
Close N47
2 SGR F6 0.67 Close N45
3 SGR F2 0.64 Close N47
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Table 6. Loading changes after restoration

B oz X o)
R —%;;[kvi] %;Lk\i]

F1 9,000 11,800
F2 6,000 11,400
F3 DAL AN
F4 17,000 11,200
F5 15,000 11,600
F6 TS wHL=Z
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Table 7. Resultant switching operation
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