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Abstract >> This paper presents how to determine AEP(Annual Energy Production) by a small wind turbine in
DuckjeokDo island. Evaluation of AEP is introduced to make a self-contained island including renewable energy
sources of wind, solar, and tidal energy. To determine the AEP in DuckjeokDo island, a local wind data is analyzed
using the annual wind data from Korea Institute of Energy Research firstly. After the wind data is separated in
12-direction, a mean wind speed at each direction is determined. And then, a small wind turbine power curve
is selected by introducing the capacity of a small wind turbine and the energy production of the wind turbine
according to each wind direction. Finally, total annual wind energy production for each small wind turbine can
be evaluated using the local wind density and local energy production considering a mechanical energy loss.
Throughout the analytic study, it is found that the AEP of DuckjeokDo island is about 2.02MWh/y and 3.47MWh/y
per a 1kW small wind turbine installed at the altitude of 10 m and 21m, respectively.

Key words : Annual energy production(t{d 7} of| i X AJAl), Wind energy(Z2 of| ] #]), Wind density(Z2 Ux),
Numerical prediction(AF4&2] o]|=), Small wind turbine(4&3Z2dH217])
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Fig. 1 DuckJuckDo island with renewable energy complex
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Fig. 2 Procedure of annual energy production of a small
wind turbine
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Fig. 3 Wind map for Korea peninsula‘”

Table 1 Average wind velocity versus measuring altitude

Measuring altitude, m 10 21 72
wind velocity, m/s 49 5.9 6.4
E
g
2
o
-
=
8
e

Time day
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Wind Direction degree
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(b) wind direction

Fig. 4 Wind velocity and wind direction in time
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Table 2 Average wind velocity versus 12 sectors at the
altitude of 10m

[=)}

section no. 1 2 3 4 5

wind velocity
/s

section no. 7 8 9 10 11 12

464 | 3.72 | 3.80 | 3.81 | 3.73 | 3.54

wind velocity

s 410 | 431 | 3.50 | 3.62 | 4.03 | 4.84
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Fig. 5 Windrose of DuckJuckDo island at the altitude of 10m
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Fig. 6 Frequency distribution of wind velocity at the altitude
of 10m
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Table 4 Wind energy density(W) versus 12 sectors at the
altitude of 10m

section no. 1 2 3 4 5 6

wind density | 104 | 95 | 101 | 102 | 95 | 82
W/m

section no. 7 8 9 10 11 12

wind density

127 | 147 | 79 87 | 12.0 | 20.8

W/m®

Table 5 Wind energy density(W) versus 12 sectors at the
altitude of 21m

section no. 1 2 3 4 5 6

wind density

Wi 201 | 152 | 152 | 159 | 151 | 1355
section no. 7 8 9 10 11 12
wind density | 00 1 14 | 106 | 134 | 241 | 473
W/m
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Table 6 Annual energy production

Altitude, m 10 21
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Fig. 10 Annual energy production per sections
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