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Abstract Internal combustion generation (ICG) is used to supply power to islands due to geographical characteristics,
but there are some problems, such as considerable operating cost, salt pollution, and environmental pollution. For
these islands, KEPCO pays a significant amount of operating deficit each year, especially for the fuel and servicing
costs, which account for a large portion of this deficit. Integrated ICG (IICG) through an offshore cable between near
islands is being considered to decrease servicing costs. Distributed generation (DG) is also being introduced on the
islands because of the demand for a low-carbon society. In hybrid internal combustion generation (HICG), DG is
introduced into IICG, which can be applied because the DG output is insufficient due to environmental characteristics,
and the IICG is used as an auxiliary power source. Therefore, this paper proposes an algorithm to estimate the optimal
DG capacity that can be introduced in accordance with the KEPCO operating deficit in the HICG. According to
simulations, the optimal DG capacity depends on the fuel cost and load capacity. The validity of the proposed
algorithm was confirmed for multiple islands with different peak loads.

Keywords : Diesel generation, Hybrid internal combustion generation, Integrated operation, Operation deficit, Optimal
DG capacity
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Fig. 1. Power supply methods between two islands (a)
ICG operation, (b) IICG operation, (¢) HICG

operation
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Fig. 2. Power supply methods between three islands
(a) ICG operation, (b) IICG operation, (c)
HICG operation
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Input of IICG data

- peak Load, load factor, and planning of equipment
and staff etc.
- operating deficit(Cy)
Input of DG data
- Investment data, land renting price
Definition of economic evaluation related values
I
| Estimation of power generation(Wh) for [ICG |
I
| DG introduction ratio(K)=0 |
= |

[Calculation of DG capacity(DG,)=K%/W |

| Planning of DG related equipment |
|

Estimation of Fuel quantity,
(W-DGg,)*Fuel economy
|

[o2]

| Caleulation of IC, FC and OC (Cyyc0) |

No
Yes

| Output of DG, |

End

3. Economic evaluation algorithm for HICG
operation
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Fig. 4. HICG cost according to DG introduction rate
under high oil price
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Table 1. Planning of equipment and staff in IICG 89

Island ‘Plannmg of Year | Establishing | Removing
equipment and staff
. 2020{100{ 100{ 100| 80 | 80 | 80
Diesel generator(kW)
2033|150{ 150{ 150{ 100{ 100| 100
Transformer(kVA) 2033 (400{400 200200
1ICG 89 ];Ilabl']c)(kr'n) 2018 2472
(CG 8) | Offshore | MO faoig|  0.19
line(km)
cable 3018
Circuit breake 2038 1
Staff 2018 7
Diesel generator(kW) 40| 40| 80
Transformer(kVA) 200200
Accessory equipment(set)| 2018 1
Plant 1
ICG 9 Movable generat(;r(kW) 80
Distribution
. 2018 0.32
Offshore line(km)
cable L 2018
Circuit breaker 2038 1
Staff 2018 0

Table 2. HICG 89 cost(unit : 100 million won)

Operation | DG intro- | Invest | Fuel cost | Operation | Total
method |duction ratiq cost | high | low cost high | low
1ICG 89 0% 133 147 | 112 241 521 | 485
30% 171 103 | 78 242 516 | 491
50% 196 74 56 243 513|495
HICG 89
70% 221 44 34 244 509 | 499
100% 258 0 0 246 504 | 504

Table 3. Total cost for HICG according to DG capacity
under high oil price(unit : 100 million won)

Integrated DG introduction rate

islands 0% 30% 50% 70% 100%
HICG 12 1,037 1,032 1,028 1,024 1,018
HICG 34 395 390 386 382 376
HICG 56 272 269 266 263 259
HICG 74 521 516 513 509 504
HICG 89 222 215 211 206 199
HICG 374 724 718 713 708 701

Table 4. Total cost for HICG according to DG capacity
under low oil price(unit : 100 million won)

Integrated DG introduction rate

islands 0% 30% 50% 70% 100%
HICG 12 920 950 970 989 1,018
HICG 34 374 375 375 376 376
HICG 56 260 260 260 259 259
HICG 74 485 491 495 499 504
HICG 89 213 209 206 203 199
HICG 374 677 685 690 694 701
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