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Reliability evaluation of distribution system with recloser feeder automation
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Abstract: Feeder automation (FA) based on recloser could improve the reliability of distribution network
effectively. Therefore, it’s important to quantatively analyze the impact of reclosing FA on the reliability of
distribution system. Firstly, all load zone types are re-divided based on distribution network partition in
this paper. Then according to the probability model and the control logic of reclosing FA, the probability
and the time for automatic load restoration are derived based on detailed analysis of various outage modes
and failure effect of sectionalizer in each stage of power service restoration. Finally, the formulas of
reliability indices of distribution network with recloser feeder automation are achieved. The correctness and
effectiveness of the proposed model are verified by examples.
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Fig. 1 Distribution network with feeder automation of recloser mode
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Fig. 2 Operational logic of sectionalizer
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Table 5 Reliability evaluation results of literature 4

155 SAIFI/ R/ F /4) SAIDI/ (i / 7 /48 SAIDI ¥ 36 H 43 L/ %
k4] 1.270 0 5.329 0 11.48
1 1.270 0 5.263 6 12.57
2 1.270 0 5.279 2 12.30
3 1.270 0 5.277 2 12.34
4 1.270 0 5.268 6 12.48
5 1.270 0 6.020 0
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Table 6 Reliability parameters of distribution network

Koy BEERAHRAR/ BIEASMER/  REEERE/,  ARRASESREE FRERE/ bty

R/ R /48 h h h h
E 0.1 0.015 5.0 24.0 2.0 1.0
x7 B1FAREEMITEER
Table 7 Calculation results of distribution network of Fig.1
- SAIF1/ SAIDI/ SAIDI 83 H 43 L/ SAIDI IEEH bz &/
AR/ - 48 (F/ P 4R % %
1 3.939 5 2.654 3 75.76 —
2 3.939 5 3.243 5 70.38 5.38
3 3.939 5 3.168 6 71.06 4.69
4 3.939 5 4.746 8 56.64 19.11
5 3.939 5 10.948 5 — —
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3 B S R T BE 5 20 A S BRI A I, DR R B B 2k B Sl R G B ARE R O SO P 2 e i X T R
AIBGETRE . QXIS AL 2~4. 6500 3 B9l e e L TAE 00 2. NN —J5 T L s s R BN A5 2 A sl ik R e AE A
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Table 8 Calculation results of sectionalizer schemes

FE1 FE2
% Bl
SAIDI/ (B /Pt « 4F) SAIDI 803% H 4t/ % SAIDI/ B/ 7« 4F) SAIDI %03 E 4r te/ %
1 3.106 2 71.63 4.569 2 58.27
2 3.462 0 68.38 4.862 9 55.58
3 3.382 1 69.11 4,744 5 56.67
4 5.553 3 49.28 8.421 5 23.08
5 10.948 5 — 10.948 5 —
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Fig.3 SAIDI for different amounts of sectionalizers
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Fig. 4 Action process for sectionalizer
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Fig. 5 A distribution network with feeder automation of over-current pulse counting type
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