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Optimization of unit’s restoration sequence based on minimizing of lines’ restoration risk
corresponding to reconfiguration scheme

WANG lJiangyu, LIU Yan
(School of Electrical & Electronic Engineering, North China Electric Power University, Baoding 071000, China)

Abstract: After a large-scale blackout, reasonable and orderly restoration is of great significance for minimizing the loss.
The process of network reconfiguration is investigated specially from the point of switching in transmission lines. Taking
lines’ operational reliability into consideration, a method of optimizing units’ restoration sequence is proposed. Firstly, a
severity index in terms of the outage loss criteria is put forward to improve the definition of lines’ restoration risk
corresponding to reconfiguration scheme. Secondly, a time-step frame of reconfiguration simulation accordant with the
actual situation is established by means of interactive simulation between network reconstruction and units’ restoration.
Furthermore, the model of optimizing units’ restoration sequence is constructed based on minimizing lines’ restoration
risk corresponding to reconfiguration scheme and solved by the cross particle swarm optimization and Floyd algorithm.
The outcome of its application on the New England 10-unit 39-bus power system indicates that units’ restoration
sequences obtained fully consider possible spare paths for restoration as well as minimization of outage loss. Therefore,
the method proposed can more effectively cope with the potential failure during switching in lines.
This work is supported by National Natural Science Foundation of China (No. 51277076).
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Fig. 1 New England 10-unit 39-bus power system
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Table 1 Review of details corresponding to restoration without

and with transfer paths

RS RS K A
PIEHL ALz B A2/ ST IR) AR /AR
25T AR Az WL HIK B A o/
I I/ MW -h
33 / / 36053
33-19,19-16,16-15,15-
32 0.61 354934
14,14-13,13-10, 10-32
35 16-21,21-22,22-35 0.61 354934

16-17,17-27,27-26,26-

29,29-38/14-4,4-3 3-18,
38 0.89/4.96
18-17,17-27,27-26,26-

3419.8/3436.93

29,29-38
37 26-25,25-37 0.89/10.79 3419.8/3 194.15
39 25-22-1,1-39 1.30/10.79 3 172.73/3 194.15
30 2-30 6.14/10.79  2959.38/3 194.15
34 19-20,20-34 6.14/10.79  2959.38/3 194.15
31 13-12,12-11,11-6, 6-31 6.14/11.17 2 959.38/2 929.92
36 22-23,23-36 6.23/11.17  2944.91/2 929.92
Bl
4 / 13.29/1823  2950.27/2935.67
g5

37100 ————————T—7 """ T T

FIFLE
3000 ———+/1L)<& 2l

3500F
3400

3300} !

KA /MW

3200

|
L
3100 I
I
3000 y

— — — — — — -

29000 12345678910111213141516171819

t/h

2 IR FIE NG B 5K T far e (8] #h £ 3 EE

Fig. 2 Comparison of load loss-duration curves corresponding

to restoration without and with transfer paths
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Fig. 3 Flow chart of optimizing unit’s restore sequence based on

minimizing line’s restoring risk of restoration scheme
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Table 2 Details review of the optimal restoration sequence
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