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Feasibility Study for the Stable Operation of Cheju Network
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ABSTRACT

The benefits of utilizing energy exchange between the main land and Cheju island in Korea make it
interesting to establish new HVDC sea cable interconnections. A total power of 350 MW or more can then be
exchanged through the HVDC links including the existing Cheju HVDC #1 interconnection, A feasibility study
base on economical benefits has been carried out. Especially the comparison of economy benefit between
thermal power plant, LNG power plant and HVDC system shows that HVDC system is the only solution in
Cheju island. Also, this paper shows that additiona 1 HVDC system help to enhance the stability of power
system.
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Table 1 Generation equipments capability and supply
capability in Jeju
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Fig. 1 Generation equipments capability in Jeju
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Generation
equipments in Jeju from view point of short
terms and long terms
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Fig. 2 Jeju-Haenam HVDC diagram
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Table 3 Present state of transmission line and substation equipments in Jeju
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(kV) (kV) (MVA) = (mm?) (C-km)
- GIS 154 66 80
AAE GIS 154 23 160
ague GIS 154 3 80
2AF GIS 154 23 120
ore GIS 154 66 80 12 330 277 428

= GIS 14 23 120
et GIS 154 66 120
GIS 154 23 80
AXHA GIS 154 23 120
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Table 4 Fuel costs and 4| of Jeju generators
. B BAF AT A% GA WA g Al
i sS4 | sE3 | G/T e 3} e 23 LNG
A 143.33 239.49 12353 13594 12494 199.72 13594 100.00
A b 9,783,809 1,321,215 0 840,798 3,078,560 12,562,860 9,783,809 12,435,841
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Table 5 Power generation plan in Jeju (HVDC installation in 2011)
T 7| EXMFZ gAY Mgy el 4F | FHoHdY ofju) &
= Lo =% HVDC 713 | =8| HOC A (%)
BHE | SHF (gBHF| TE ES HE MW MW
2011 10 40 40 90 150 350 200 880 681 29.2%
2015 10 40 40 90 150 350 | 150 200 1030 776 32.7%
2018 10 40 0 150 350 | 150 200 990 838 18.1%
2020 10 40 90 150 350 | 300 200 1140 879 29.7%
2023 40 90 150 350 | 300 200 1130 960 17.7%
2024 40 0 150 350 | 450 200 1280 989 29.4%
2026 40 150 350 | 600 200 1340 1050 27.7%
2030 150 350 | 600 200 1300 1082 20.1%
2040 150 350 | 600 200 1300 1082 20.1%
E 6 HFLHI| FZALRI(2011 HVDCSE LNGEH Z4M)
Table 6 Power generation plan in Jeju (HVDC and LNG installation in 2011)
T8 7| EXMHF M| Ayt AdH|
715 Lot 23t | HVDC(ZIE) | 71% =gt HVDC A ECist | ofHl &
BEHE | 2HF | WM T | o MW 75MW | 150MW MW MW MW (%)
2011 10 40 40 90 150 350 300 200 1180 681 73.3%
2018 10 40 90 150 350 300 200 1140 838 36.0%
2023 40 90 150 350 300 200 1130 960 17.7%
2024 40 90 150 350 450 200 1280 989 29.4%
2026 40 150 350 600 200 1340 1050 27.7%
2030 150 350 600 200 1300 1082 20.1%
2040 150 350 600 200 1300 1082 20.1%
E 7 HMFLNT| Z3ALRI2(20114 LG 7AA)
Table 7 Power generation plan in Jeju (LNG installation in 2011)
T 7 EMH S a4 Al s
7|3 Lot =gt |HVDC(HE) | 71 =g A ECfsst | ofvl 8
X3 =HF =L e sl MW MW MW MW MW (%)
2011 10 40 40 90 150 350 300 980 681 43.9%
2018 10 40 %0 150 350 450 1090 838 30.1%
2023 40 90 150 350 600 1230 960 28.1%
2026 40 150 350 700 1290 1050 22.9%
2035 150 350 750 1250 1082 155%
2040 150 350 70 1250 1082 155%
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Table 8 Overall economy compar ison
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Fig. 3 Power network in Jeju
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Table 9 Reliability at additional HVDC installation Table 11 Reliability results
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Table 13 Simutation Summary
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