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Abstract Islands are supplied with power from diesel generation or from photovoltaic power generation, and
problems with offshore environmental impacts (age deterioration, salt pollution), environmental pollution (exhaust gas,
noise, dust) and power generation costs (installation, maintenance) have increasingly emerged. In 2016, the cost
recovery rate was only 27%, and deficits reached 73% on 65 islands managed by KEPCO. In terms of deficits, the
costs incurred in the power generation sector accounted for 91%, with the ratio of fixed costs at about 60%. Analysis
suggests that operating costs can be reduced with an optimal power supply system that improves power generation
efficiency and makes operating systems more efficient. Therefore, it is possible to simplify fuel transportation and
facility maintenance, because one island integrates the power plants of remote islands, and offshore cable is used to
supply power to the other islands. From the economic evaluations in this paper, an algorithm deciding offshore cable
layout validity for an integrated power supply between adjacent islands is presented. Simulation results based on the
proposed algorithm confirmed that an integrated power supply is economical for existing stand-alone operations on
islands having diesel generation, low peak power, and near distances.

Keywords : Adjacent islands, Diesel generation, Integrated power supply, Offshore cable, Photovoltaic power
generation
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Fig. 1. Layouts of offshore cable between two islands
41

Fig. 2. Layouts of offshore cable between three islands
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Table 1. Generating system capacity of each island

Island Capacity(kW) Island Capacity(kW)
D/G1 2,900 PV1 95
D/G2 240 PV2 45
D/G3 450 PV3 45
D/G4 400 PV4 35
D/G5 300 PVS5 60
D/G6 260 PVe6 45
D/G7 1,600 PV7 60
D/G8 240

D/G9 160

D/G10 240

D/G11 240
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Table 2. Lengths of offshore cable and distribution line

Length(km)

Integrated Offshore cable Distribution line
islands Total

(Zfefcstlifrrle silclzzen Islandl | Island2
D/G1-D/G2 3.50 0.40 0.8 0.40 5.10
D/G3-D/G4 1.10 0.40 0.04 0.05 1.59
D/G5-D/G6 1.50 0.40 0.59 0.03 2.52
D/G7-D/G4 3.90 0.40 0.01 0.02 4.33
D/G8-D/G9 2.00 0.40 0.19 0.32 291
D/G10-PV1 4.50 0.40 0.05 0.11 5.06
D/G11-PV7 1.00 0.40 0.01 0.08 1.49
PV2-PV3 0.50 0.20 0.01 0.02 0.73
PV2-PV4 3.50 0.40 0.01 0.04 3.95
PV5-PV6 3.70 0.40 0.02 0.02 4.14
D/G7-D/G3 4.10 0.40 0.12 0.09 4.71
D/G7-D/G4 3.90 0.40 0.01 0.02 4.33
PV2-PV3 0.50 0.20 0.01 0.02 0.73
PV2-PV4 3.50 0.40 0.01 0.04 3.95
D/G7-D/G3 4.10 0.40 0.12 0.09 4.71
D/G3-D/G4 1.10 0.40 0.04 0.05 1.59
D/G7-D/G4 3.90 0.40 0.01 0.02 433
PV2-PV3 0.50 0.20 0.01 0.02 0.73
PV3-PV4 3.40 0.40 0.02 0.30 4.12
PV2-PV4 3.50 0.40 0.01 0.04 3.95

Table 3. Economic evaluation results for integrated
operation between two islands with diesel
generations(unit : 100 million won)

Islandi Integrated operation Cost variation
Island | o 1‘ng Single Two Single Two
operation . . . .
line lines line lines
D/G1 808.0 917.7 980.3 233 475
D/G2 135.1 2.1 10.3
D/G3 261.9 370.2 383.7 465 186
D/G4 158.3 3.5 17.9
D/GS 179.5 257.9 279.5 572 298
D/G6 137.7 2.1 7.9
D/G7 320.2 481.9 552.7
D/G4 158.3 3.5 17.9 69 921
D/G8 128.9 212.0 243.8 405 10
D/GY | 1249 13 9.0 e o
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Table 4.

Economic evaluation results for integrated
operation between two islands operated by
diesel and PV generations(unit : 100 million
won)

Integrated operation Cost variation
Island Islanding - -
slan operation Single Two Single Two
line lines line lines
D/G10 255.9 392.1 475.2
94.6 184.5
PV1 44.6 3.0 9.8
D/G11 129.9 189.6 201.0
15.7 36.5
PV7 47.7 3.7 13.1
Table 5. Economic evaluation results for integrated
operation between two islands operated by
PV generations(unit : 100 million won)
Integrated operation Cost variation
Island Islanding - -
slan operation Single Two Single Two
line lines line lines
PV2 413 76.2 73.3
4.2 2.0
PV3 40.7 1.6 10.7
PV2 41.3 139.1 201.6
61.8 132.4
Pv4 36.8 0.8 8.9
PV5 43.5 147.4 214.1
64.0 139.5
PV6 40.9 1.0 9.8
Table 6. Economic evaluation results for integrated
operation between three islands(unit : 100
million won)
Integrated operation
Islanding
Island operation Single Two Looped single
line lines line
D/G7 320.2 667.3 812.8 663.3
D/G3 261.9 6.2 11.3 11.3
D/G4 158.3 35 17.9 17.9
PV2 413 174.0 233.7 217.2
PV3 40.7 1.6 10.7 10.7
PV4 36.8 0.8 8.9 9.0
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