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Assessment of Wind Power Potential at Abandoned Mines in Kangwon

Province, Korea

Mi Hyang Jang

Department of Energy Resources Engineering, The Graduate School,

Pukyong National University

Abstract

This study performed an assessment of wind~power potential at
abandoned mines in the Kangwon province by analyzing gross energy
production, greenhouse gas-~emission-reduction and economic effects
estimated from a 600 kW wind turbine. Wind resources maps collected
from the renewable energy data center in Korea Institute of Energy
Research(KIER) were used to determine the average wind speed,
temperature and ‘atmospheric pressure at hub height(50 m) for each
abandoned mine. RETScreen software developed by Natural Resources
Canada(NRC) “was utilized for the energy, emission’ and financial
analyses of wind power. systems. Based one the results from 5
representative mining-.sites;» we could " know _that the average wind
speed at hub height is the most-critical factor for assessing the wind
power potential. Finally, 47 abandoned mines that have the average
wind speed faster than 6.5 m/s were analyzed, and top 10 mines were
suggested as relatively favorable sites with high wind power potential
in the Kangwon province. It should be noted that the results can be
considered as an alternative for promotion policy of abandoned mining

areas, however they are not really relevant to mine hazard protection.
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Table 1. Parameters for the energy analysis of wind power systems.

Parameter Value

Power capacity of wind turbine(kW) 600
Hub height of wind turbine(m) 50
Roter diameter(m) 43

Swept area(m?) 1452

Wind shear exponent 0.142
Array losses(%) 0
Airfoil losses(%) 1
Downtime losses(%) 2
Miscellaneous losses(%) 2
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Table 2. Parameters for the financial analysis of wind power systems.

Financial parameter Value
Inflation rate(%) 34
Project life(year) 25
Debt ratio(%) 0
Power system(10°KRW) 1,769.1
Installation costs(10°KRW) 141.5
Incentives and grants(KRW) 0
O&M costs(10°KRW) 34
Electricity export rate(J0°KRW/MWh) 0.217
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x Abandoned Mines 50m Altitude Wind Speed

Unit : m/s
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Fig. 5 Maps of Wind speed and abandoned mines in the Kangwon province (image source:
KIER, https://www.kredc.net).
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50m Altitude Temperature

X Abandoned Mines
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Fig. 6 Maps of Temperature and abandoned mines in the Kangwon province (image source:
KIER, https://www.kredc.net).
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X Abandoned Mines 50m AMlitude Atmospheric Pressure

Unit - hPa
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Fig. 7 Maps of Atmospheric pressure and abandoned mines in the Kangwon province (image
source: KIER, https://www.kredc.net).
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Table 3. Parameter values related to wind resources at 5 representative abandoned mines.

Hwacheonang
Sewon Iron

Budeok Daeheon Chungryong uk
Wind speed(m/s)|  3.34 433 5.02 6.29 7.94
Temperature(C) 11.31 9.19 7.23 6.01 7.52
Atmospheric 99.61 96.53 92.29 89.58 92.90
pressure(kPa)
Shape factor 1.04 1:24 1.68 1.67 1.28
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Table 4. Assessment of wind power potential at 5 representative abandoned mines.

Type Result Budeok Dacheon Chungryong | Hwacheon anguk Sewon Iron
A““‘;‘L d‘;ﬁ?i‘;?ﬁ%;?ergy 453 697 808 1336 1867
Energy Agf;’;iciﬁ(sl\fa%gy 452 677 757 1219 1758
Annual el;:iziﬁzv;;‘pomd ¥ 429 638 719 1159 1671
Emission A“nrizlufﬁljﬁtggi;;io“ 200.6 297.9 336.1 541.6 780.6
Total initial costs(10°KRW) 1,910.6 1,910.6 1,910.6 1,910.6 1,910.6
Total annual costs(10°KRW) 34 34 34 34 34
Finance TOtilrl::;‘:ll ;flzg‘\%s) and 933 139.9 156.3 251.9 363.0
Pre-tax IRR-assets(%) 1.5 6.2 7.5 14.2 20.8
Equity payback(year) 21.6 13.9 12.4 7.6 5.2
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Annual Gross Energy Production (MWh)

50m Alitude Wind Speed

N\ Unit: m/s
|
{ \\ Wsao-

/ M 7.01-8.00

I 6.51-7.00

he
ﬁ:::::n 6.01-6.50
BT 5.51-6.00
s ..
e 5.01-5.50
‘L 7 4.51-5.00
B 4.01-4.50

W 351-4.00

0 125 25 50 Kilometers
O TS Y e o

Fig. 8 Comparison of annual gross energy production (MWh) at 5 representative abandoned

mines with 50m altitude wind speed in the Kangwon province (image source: KIER,
https://www.kredc.net).
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X Abandoned Mines r N gg:;d Altitude Wind

/ Unit : m/s
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I 7.01-8.00
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Fig. 9 47 abandoned mines with 50m altitude wind speed faster than 6.5m/s in the Kangwon province (image source: KIER,
https://www kredc.net).
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Table 5. Assessment of wind power potential at 47 abandoned mines with 50m altitude wind speed faster than 6.5 mvs.

Annual Annual Total annual
Wind Atmospheric electricity GHG . Y Equity
. Temperature Shape . savings and
ID Mine speed(m/ o pressure exported to emission . payback
9] factor . . income
s) (kPa) grid reduction (10°KRW) (yr)
(MWh) (tCO2)
1 Wooil 7.02 6.47 90.19 1.60 1,503 667.6 310.54 6.1
2 Jinbu 7.37 7.54 93.63 1.73 1,682 747.1 347.51 5.5
3 Wooshin 7.35 10.11 98.11 1.26 1,667 740.3 344.36 5.5
4 Sewon 7.94 ) 92.90 1.28 1,758 780.6 363.09 52
5 yeongok 7.34 8.56 93.79 1.19 1,572 698.0 324.66 5.9
6 Songchun 7.34 8.56 93.79 1.19 1,572 698.0 324.66 59
7 Doosan 7.07 10.17 96.87 1.16 1,535 681.6 317.05 6.0
8 Poomgok 7.09 10.40 97.14 1.22 1,566 695.4 323.44 5.9
9 Okil 7.40 9.03 94.53 1.34 1,652 733.5 341.19 5.6
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10 Chungsan 7.40 9.03 94.53 1.34 1,652 733.5 341.19
11| Bookpyeong 7.76 9.02 94.05 1.22 1,692 751.4 349.50
12 Samcheoc 7.84 7.91 92:16 1.30 1,724 765.6 356.11
13 Naemiro 7.50 10.63 96.64 1.12 1,607 713.8 352.55
14 Miro 7.50 10.63 96.64 1.12 1,607 713.8 352.55
15 Chunwon 7.78 10.29 96.09 1.10 1,648 732.1 340.53
16 | Dongkwang 7.23 6.50 90.02 (555 1,569 696.6 324.03
17| Dongmyeong 7.23 6.50 90.02 1.55 1,569 696.6 324.03
18 Moolgeolli 7.23 6.50 90.02 1.55 1,569 696.6 324.03
19| Kwangdong 7.23 6.50 90.02 | .58 1,569 696.6 324.03
20 Sambong 7.23 6.50 90.02 1.55 1,569 696.6 324.03
21 Dongshin 7.54 6.62 89.90 1.46 1,652 733.8 341.34
22 Jangseong 7.55 8.76 93.30 1.22 1,627 722.8 336.20
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23 Cheonui 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
24 Taegk 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
25 Samsung 7.13 7.95 92.00 1.37 1,543 685.4 318.80 6.0
26 Cheolam 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
27 Samchang 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
28 Daedong 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
29 Poongsan 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
30 Kwangshin 7.13 795 92.00 1.37 1,543 685.4 318.80 6.0
31 Hannam 7.13 ko) 92.00 1.37 1,543 685.4 318.80 6.0
32 Hansung 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
33 Samkyeong 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
34 Hanyoung 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
35 Hamtae 7.41 6.66 90.02 1.50 1,620 721.3 335.52 5.7
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36 Boseong 7.41 6.66 90.02 1.50 1,620 721.3 335.52
37 Hwangji 7.41 6.66 90.02 1.50 1,620 721.3 335.52
38 Yoojeong 7.13 7.95 92.00 1.37 1,543 685.4 318.80
39 Tongri 7.13 7.95 92.00 15/ 1,543 685.4 318.80
40 Borim 7.13 7.95 92.00 1.37 1,543 685.4 318.80
41 Wonjin 7.13 7.95 92.00 1.37 1,543 685.4 318.80
42 Songhak 7.13 7.95 92.00 1.37 1,543 685.4 318.80
43| Hyeopseong 7.41 6.66 90.02 1.50 1,620 721.3 335.52
44 Samcheok 7.13 7.95 92.00 1.37 1,543 685.4 318.80
45 Taeyoung 7.11 6.85 90.25 1.55 1,531 680.0 316.31
46 Deokchun 7.11 6.85 90.25 155 1,531 680.0 316.31
47| Gyeongbong 7.11 6.85 90.25 1.55 1,531 680.0 316.31
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Fig. 10 Annual income and equity payback at top 10 mine sites with high wind power potential in the Kangwon province.

Top 10 mine sites with high wind power potential
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Fig. 11 Sensitivity analysis of financial parameters for wind power systems.
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1578
Energy Annual gross energy production(MWh) 1535
Annual electricity exported to grid(MWh) 1459
Emission Annual GHG emission reduction(tCO2) 681.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 317.0
Pre-tax IRR-assets(%) 18.2
Equity payback(year) 6.0
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Wind speed(m/s) Temperature(C) ﬁssns(l)lsrzl(llflr’i:) Shape factor
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1607
Energy Annual gross _energy production(MWh) 1566
Annual electricity exported to grid(MWh) 1489
Emission Annual GHG emission reduction(tCO2) 695.4
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 3234
Pre-tax IRR-assets(%) 18.6
Equity payback(year) 5.9
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Wind speed(m/s) Temperature( C) pressure(kPa) Shape factor
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A A 3 gk
Type Result
Annual unadjusted energy production(MWh) 1733
Energy Annual gross energy production(MWh) 1652
Annual electricity exported to grid(MWh) 1570
Emission Annual GHG emission reduction(tCO2) 733.5
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 341.2
Pre-tax IRR-assets(%) 19.6
Equity payback(year) 5.6
4. %8 FHE 292
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Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
7.40 9.03 94.533 1.34
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Type Result
Annual unadjusted energy production(MWh) 1733
Energy Annual gross energy production(MWh) 1652
Annual electricity exported to grid(MWh) 1570
Emission Annual GHG emission reduction(tCO2) 733.5
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 341.2
Pre-tax IRR-assets(%) 19.6
Equity payback(year) 5.6

Cumulative cash flows graph
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Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1785
Energy Annual gross energy production(MWh) 1692
Annual electricity exported to grid(MWh) 1609
Emission Annual GHG emission reduction(tCO2) 7514
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 349.5
Pre-tax IRR-assets(%) 20.1
Equity payback(year) 54
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Type Result
Annual unadjusted energy production(MWh) 1848
Energy Annual gross energy production(MWh) 1724
Annual electricity exported to grid(MWh) 1639
Emission Annual GHG emission reduction(tCO2) 765.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 356.1
Pre-tax IRR-assets(%) 20.4
Equity payback(year) 53
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Type Result
Annual unadjusted energy production(MWh) 1659
Energy Annual gross energy production(MWh) 1607
Annual electricity exported to grid(MWh) 1528
Emission Annual GHG emission reduction(tCO2) 713.8
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 352.5
Pre-tax IRR-assets(%) 19.1
Equity payback(year) 54
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Type Result
Annual unadjusted energy production(MWh) 1659
Energy Annual gross energy production(MWh) 1607
Annual electricity exported to grid(MWh) 1528
Emission Annual GHG emission reduction(tCO2) 713.8
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 352.5
Pre-tax IRR-assets(%) 19.1
Equity payback(year) 54
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Type Result
Annual unadjusted energy production(MWh) 1709
Energy Annual gross energy production(MWh) 1648
Annual electricity exported to grid(MWh) 1567
Emission Annual GHG emission reduction(tCO2) 7321
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 340.5
Pre-tax IRR-assets(%) 19.5
Equity payback(year) 5.6
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1713
Energy Annual gross energy production(MWh) 1569
Annual electricity exported to grid(MWh) 1491
Emission Annual GHG emission reduction(tCO2) 696.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 324.0
Pre-tax IRR-assets(%) 18.6
Equity payback(year) 59
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Type Result
Annual unadjusted energy production(MWh) 1713
Energy Annual gross energy production(MWh) 1569
Annual electricity exported to grid(MWh) 1491
Emission Annual GHG emission reduction(tCO2) 696.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 324.0
Pre-tax IRR-assets(%) 18.6
Equity payback(year) 5.9
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Type Result
Annual unadjusted energy production(MWh) 1713
Energy Annual gross energy production(MWh) 1569
Annual electricity exported to grid(MWh) 1491
Emission Annual GHG emission reduction(tCO2) 696.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 324.0
Pre-tax IRR-assets(%) 18.6
Equity payback(year) 5.9

Cumulative cash flows graph

6,000,000.000

2 D00, 000 D00

o

4,000,000,000 /

i /;_m_e T E 8 10 11 12 13 14 15 18 17 18 1
<2,000,000,000

Cunulative cash flows (KRW)

-4,000, 000,000

Year

_63_



< 19. ¥ %%+t (Kwangdong) >

Cunulative cash flows (KRW)

Cumulative cash flows graph
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Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
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3. ARt
Type Result
Annual unadjusted energy production(MWh) 1713
Energy Annual gross _energy production(MWh) 1569
Annual electricity exported to grid(MWh) 1491
Emission Annual GHG emission reduction(tCO2) 696.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 324.0
Pre-tax IRR-assets(%) 18.6
Equity payback(year) 5.9
4. %8 FHE 292

000,000,000

6,000,000.000

4,000, 000,000

2 D00, 000 D00

o

i /;_4-—(/} T B 5 10 11 12 13 14 15 18 17
+2,000,000,000

-4,000, 000,000

Year

_64_



L A5
- A
- AT
- A Y

2. 71% A=

< 20. AEFAt

Rt

o ok

WAl s AH74-1

(Sambong) >
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1713
Energy Annual gross energy production(MWh) 1569
Annual electricity exported to grid(MWh) 1491
Emission Annual GHG emission reduction(tCO2) 696.6
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 324.0
Pre-tax IRR-assets(%) 18.6
Equity payback(year) 59
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1808
Energy Annual gross energy production(MWh) 1652
Annual electricity exported to grid(MWh) 1571
Emission Annual GHG emission reduction(tCO2) 733.8
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 341.3
Pre-tax IRR-assets(%) 19.6
Equity payback(year) 5.6
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Type Result
Annual unadjusted energy production(MWh) 1729
Energy Annual gross energy production(MWh) 1627
Annual electricity exported to grid(MWh) 1547
Emission Annual GHG emission reduction(tCO2) 7228
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 336.2
Pre-tax IRR-assets(%) 19.3
Equity payback(year) 5.6

Cumulative cash flows graph
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Cumulative cash flows (KRVY)

Cumulative cash flows graph
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
4. %8 FHE 292
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Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 7213
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7

Cumulative cash flows graph
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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Cumulative cash flows graph
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7.41 6.66 90.016 1.50
3. ARt
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
4. %8 FHE 292
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Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7

Cumulative cash flows graph
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Cumulative cash flows (KRVY)

Cumulative cash flows graph
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3. ARt
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
4. %8 FHE 292
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Cumulative cash flows (KRVY)

Cumulative cash flows graph
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Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
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3. ARt
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
4. %8 FHE 292
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Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
7.13 7.95 92.000 1.37
3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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3. ARt
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
4. %8 FHE 292

12,000,000,000

10,000/000,000

£ 000,000,000

18 D0, O0AD, DeDex

4 000,000,000

2 200,000,000

a

=
=)
[T

=]
=]
ma
B
[

w
2]
-4
X1
o

-2 000, 000 200

-4 00, D00, 000

Year

_77_



< 33. 47334 (Samkyeong) >

. AAEA
B AN
AT A
Fo AR BuA BF AT
71 FAE
Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
7.41 6.66 90.016 1.50
A A gk
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7

Cumulative cash flows graph

12,000,000,000

10,000/000,000

£ 000,000,000

18 D0, O0AD, DeDex

4 000,000,000

2 200,000,000

a

L]
L
n
X
4
(]
i
=]
.
(%]
7]
.
o
X
=
(=]
[T
=]
=]
ma
B
]
[
w
2]
-4
X1
o

-2 000, 000 200

Cumulative cash flows (KRVY)

-4 00, D00, 000

Year

_78_



< 34. 39334 (Hanyoung) >

. AAEA
B AN
AT A
T YT A 225 2F78-8
71 FAE
Wind speed(m/s) Temperature(C) ﬁgsnsisrre)l(llflr’i:) Shape factor
7.41 6.66 90.016 1.50
A A gk
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
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Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
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Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
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Cumulative cash flows graph
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3. ARt
Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 721.3
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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3. A A3k
Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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Type Result
Annual unadjusted energy production(MWh) 1771
Energy Annual gross energy production(MWh) 1620
Annual electricity exported to grid(MWh) 1541
Emission Annual GHG emission reduction(tCO2) 7213
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 335.5
Pre-tax IRR-assets(%) 19.2
Equity payback(year) 5.7
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Type Result
Annual unadjusted energy production(MWh) 1658
Energy Annual gross energy production(MWh) 1543
Annual electricity exported to grid(MWh) 1467
Emission Annual GHG emission reduction(tCO2) 6854
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 318.8
Pre-tax IRR-assets(%) 18.3
Equity payback(year) 6.0
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Type Result
Annual unadjusted energy production(MWh) 1670
Energy Annual gross energy production(MWh) 1531
Annual electricity exported to grid(MWh) 1456
Emission Annual GHG emission reduction(tCO2) 680.0
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 316.3
Pre-tax IRR-assets(%) 18.1
Equity payback(year) 6.0
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Type Result
Annual unadjusted energy production(MWh) 1670
Energy Annual gross energy production(MWh) 1531
Annual electricity exported to grid(MWh) 1456
Emission Annual GHG emission reduction(tCO2) 680.0
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 316.3
Pre-tax IRR-assets(%) 18.1
Equity payback(year) 6.0
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Energy Annual gross energy production(MWh) 1531
Annual electricity exported to grid(MWh) 1456
Emission Annual GHG emission reduction(tCO2) 680.0
Total initial costs(10°KRW) 1,910.6
Total annual costs(10°KRW) 34
Finance Total “annual savings and income(10°KRW) 316.3
Pre-tax IRR-assets(%) 18.1
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