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ABSTRACT: In the classical multiobjective decision-making
method, the multiple objectives are integrated by using their
weighting factors given directly or through the analytic
hierarchy process (AHP). There are some limitations in
adjusting the scaling factors or fuzzy set parameters in real
time and in obtaining the optimal solutions efficiently. In the
present service restoration methods of shipboard power
network, the load switching scheme is only given and the line
losses are not being considered. Based on strict definition of
domination’, and ‘constraint

‘domination’,  ‘objective

domination’, utilizing the nondominated relation between
solutions, a switch-oriented and intelligent service restoration
strategy of shipboard power network using the nature
multiobjective evolutionary algorithm was proposed. The
strategy did not need the weighting factors, scaling factors, and
fuzzy set parameters. And the objective of the minimization of
line losses after service restoration was considered. The
optimal solution was selected by the preferential relation
among objectives after obtaining a Pareto solution set. Also, the
optimal switch operation sequence was given. The efficiency of
obtaining the optimal solution was improved. The problem of
the determination of the dominated relation between solutions
under the multiconstraint condition was solved. The analysis
results of cases verified that the proposed method was feasible
and effective and better than the classical multiobjective

approach.
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Tab.2 Computational results of case 1-2

IR X Si(X)/kW £ (%) S (X)/kW F(X)
G CMOA NMEA CMOA NMEA CMOA NMEA CMOA NMEA CMOA NMEA
501 1001 1111 1111 1111 1011 1111 1111 1101 0.0000  0.000 0 3 1 91.7928 1382787 0.9057
B2 1000 1111 1111 1111 1010 1111 1111 1101~ 44.1000  44.100 0 3 1 83.5731 123.9006 0.8850
£3 HEI34RITEER
Tab.3 Computational results of case 3-4

AL X f1(X)/kW fr (%) S (X)/kW F(X)
B B CMOA NMEA CMOA NMEA CMOA NMEA CMOA NMEA CMOA NMEA

1111 1110 1111 0110 1111 1110 1111 0110
503 1111 111110110111 1111 1111 1011 1111 0.0000  0.000 0 6 4 180.0615 190.2088  0.899 9

1111 10 1110 10

1111 1111 0110 1110 1111 1111 0110 1110

04 11000101 1111 1101 1101 1101 1111 1101 138.0000  80.000 0 6 5 211.3823 230.8955 0.8445

1101 10 1111 10
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B Al HFERTAAREE N A BYERLKE
Fig. A1 Single line diagram of
shipboard power distribution network A before fault

RAL FARGRERM A RIZERINIE
Tab. A1 Line data of shipboard power network A

e R AS KB RIQ XIQ
1 1 2 1.353 09 1.323 49
2 2 3 1.170 24 1.144 64
3 3 4 0.841 11 0.82271
4 4 5 1.523 48 1.027 60
5 2 9 2.013 17 135790
6 9 10 1.686 71 1.137 70
7 2 6 255727 1.724 90
8 6 7 1.088 20 0.734 00
9 6 8 1.25143 0.84410
10 3 11 1.795 53 1.21110
11 11 12 2.448 45 1.651 50
12 12 13 2.013 17 135790
13 4 14 2230 81 1.504 70
14 4 15 1.197 02 0.807 40
15 6 12 1.197 02 0.807 40
16 10 14 1.197 02 0.807 40
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RA2 MARER A MRAEERE
Tab. A2 Load data of shipboard power network A

& B2 ALARFEN B RYZEREIR
Tab. B2 Line data of shipboard power network B

Rk S/kVA B S/kVA
1 0 9 100
2 63 10 63
3 100 11 200
4 200 12 100
5 63 13 63
6 200 14 100
7 200 15 200
8 100
e AT 2L cosg=0.7.

M B

AT R B g Fytn i B1 s, HAafrEdE s Bl

PR, Stk B2 P,

Bl HBERTALARFE M B RYEZKE
Fig. B1 Single line diagram of

shipboard power distribution network B before fault

& Bl ALARFEN B BT R
Tab. B1 Load data of shipboard power network B

) HIh T y HIh TIh
REk s Bk
DhZE/kW T kvar WKW I /kvar

1 0 0 18 60 30
2 100 90 19 40 25
3 60 40 20 15 9
4 150 130 21 13 7
5 75 50 22 30 20
6 15 9 23 90 50
7 18 14 24 50 30
8 13 10 25 60 40
9 16 11 26 100 80
10 20 10 27 80 65
11 16 9 28 100 60
12 50 40 29 100 55
13 105 90 30 120 70
14 25 15 31 105 70
15 40 25 32 80 50
16 100 60 33 60 40
17 40 30

i) HRHS  ORRpEkS RIQ X/Q
1 1 2 1.097 1.074
2 2 3 1.463 1.432
3 3 4 0.731 0.716
4 4 5 0.366 0.358
5 5 6 1.828 1.790
6 6 7 1.097 1.074
7 7 8 0.731 0.716
8 8 9 0.731 0.716
9 9 10 1.080 0.734
10 10 11 1.620 1.101
11 11 12 1.080 0.734
12 2 13 1.350 0.917
13 13 14 0.810 0.550
14 14 15 1.944 1.321
15 3 16 1.080 0.734
16 16 17 1.620 1.101
17 17 18 1.097 1.074
18 4 19 0.366 0.358
19 19 20 1.463 1.432

20 20 21 0914 0.895
21 21 22 0.804 0.787
22 5 23 1.133 1.110
23 23 24 0.475 0.465
24 24 25 2214 1.505
25 6 26 1.620 1.110
26 26 27 1.080 0.734
27 27 28 0.540 0.367
28 7 29 0.540 0.367
29 29 30 1.080 0.734
30 30 31 1.080 0.734
31 31 32 0.366 0.358
32 31 33 0.731 0.716
33 14 19 0.908 0.726
34 18 24 0.381 0.244
35 21 27 0.681 0.544
36 24 30 0.254 0.203
37 28 10 0.254 0.203
38 33 11 0.254 0.203
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