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Goal
* Provide light to Yeon Hwa....

Mission

 Hybrid System Design using HOMER (Hybrid
Optimization Model for Electric Renewables) for
Optimal Utilization of the Renewable Energy
Resources



Yeon Hwa Island
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o
e Area: 3.41knm _
e Number of households : 102 m\
e Population : 199 G E L

e Location : Yeon Hwa Peak (212m) Latitude 34.64 N, Longitude
128.35 E

o Costal Perimeter : 12.5km
o Tourist Faclility : 16 (average 5 rooms) Home stay places
e Transportation: 1 hour by ferry from Tong Young
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Primary Load Profile

Primary Load Inputs

File Edit Help
Chooze a load type [AC ar DC). enter 24 haurly values in the load table, and enter a scaled annual average. Each of the 24 values in the load table iz the
average electic demand far a single hour of the day. HOMER replicates thiz profile throughout the pear unless pou define different load prafiles for different
monthz or day twpes. For calculations, HOMER uses scaled data: bazeline data scaled up or down to the scaled annual average walue.

Hald the painter over an element or click Help for more information.
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Resource Data

Solar and Wind Energy Resource Assessment
o e S b i | A United Nations Environment Programme facilitated effort.
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Latitude and Longitude Finder

t SWERA

EED

Search place name or
Click on map to get lat long coordinates.

Latitude: |34 642565
Longitude: 128 352799

Map Mouse Over Lat & Long

Lat:

Long: 128.374472
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<?xml wversion="1.0" ?=

- <homerml xmins:xsi="http:/ /www.w3.0rg/> _ Swind resource=

wersion="1"=
- <locale=
— <latitude=
<hemisphera =N </hemisphere=
<degrees=>34</degrees>

— =datax=
— <=monthly=
— <monthly_average_wind_speed=

eminutes=115</minutes= <float=7.36</float>

</latitude > <float=7.49 </float>

— <longitude = =float=6.69 </float=

<hemisphere>=E</hemisphere = <float=6.10</float=
<degrees>128</degrees=>

<minutes >62 </minutes> <float>5.42</float>

</longitude >
<time_zone>9_0</time_zone>
</locale>
- <solar_resource>
- <data>
- =monthly >
— =monthly_awverage_radiation=
=float=3.07 </float=
=float=3.78</float=
=float=4.54 =/ float=
=float=5.50</float>
=float=5.74</float>
<float=5.59</float=
<float=4.97 </float=
=float=5.22</float=
=float=4.52 </float=
=float=4.11</float=
=float=3.14=/float=
=float=2.86</float>
</monthly_awverage_radiation=>
<monthhy=>
</data=
_ <scaled_annual_average>
— =wvalues=>
=float=4.42 =/float>
=fvalues>
</scaled_annual_average>
</solar_resource=

=float=5.17</float=
=float=5.22</float=
=float=5.43 </float=
=float=5.62</float=
=float=6.07 </float=
=float=6.51 </float=
=float=7.11</float=
=/monthly_average_wind_speed=
=/monthlhy=
=/data=
— <scaled_annual_average:>
— =wvalues=>
<float=6.18</float=
=/wvalues=
=/scaled_annual_average=
— =anemomeater_height=
— =values=>
<float=50</float=
=/wvalues=
=/anemometer_height=
</wind_resource=
</homerml=




Solar Resource

Solar Hesource Inputs

File Edit Help

@ HOMER uzes the zolar resource inputz to calculate the PV aray power for each hour of the pear. Enter the latitude, and
either an average daily radiation wvalue ar an average clearmeszs index for each month. HOMER uges the latitude walue to
calculate the average daily radiation from the clearness index and wice-verza.

Haold the pointer over an element or click Help for more infarmation.

Location

Latitude e - | 59 ' & Morth © South Time zane

Longitude IF . I—E (% East [ West |[GMT+D!§I:DD]Japan,NDrth Forea, South Korea j
Data zource:  Enter monthly averages ¢ Import time series data file Get DataVia Internet

Bazeline data

Mot Clearnezs | Daily B adiation = Global Horizontal Radiation 1@
Index [k hAm2Ad) _ He ’
January 0.603 3.070 =5, -3 R e
February 0.529 3.780 = — ] z — :
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&pril 0.552 = | T e —T" 08 £
SE 0517 -% 2 ] L E
June 0.485 5.540 T 5 HO E
July 0.440 4,970 ] o
August 0.504 5.220 Z ] Lo =
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Detober 0.3 410 . Jan  Feb  Mar A& - 1§,J TJul Aug Gep Ot Hov Dec U
an Fe ar Apr (hiEw Jun u ug Sep ow Dec

gnvemser 321814 g;gg Daily Radiation == Clearness Index

ecember . :
Average: 0531 4.422 Plat... | Export... |
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Wind Resource

File Edit Help

o HOMER uses wind rezource inputs to calculate the wind turbine power each hour of the year. Enter the average
wind speed for each month. For calculations, HOMER uzes scaled data: bazeline data scaled up or dawn to the
gcaled annual average value. The advanced parameters allow you to control how HOMER generates the 8760
hourly walues fram the 12 manthly values in the table.

-

Huold the pointer aver an element or click Help for mare informatian.

Data zource: ¢ Enter monthly averages © Impart time zeries data file

Bazelne data

b cathy Wind 5peed . Wind Resource
[m'z] — | = —
n —
Januar 7,360 5] __
February E
March BE30 &°
April E.100 o)
b ay 5420 =
June 5,170 . Jan “har  Apr May Jun Jul  Aug  Sep  Oct How  Dec
Juily R.220
[ 5 470 Other parameters Advanced parameters
S eptember 5620 Alitude [m above sea level] | 1] Wieibull k. |
October b.070 Anemormeter height [m] | Al Autocorrelation factor | .85
Movember B.510 _
December 7.110 Wariation With Height... | Diumal pattemn strength | 0.25
Annual average: £175 Hour of peak windspeed | 15

Scaled annual average [my's) | B18 {2} | Flat... Export...

Help LCancel ak.




HOMER Code and simulation

HOMER




Conclusions

Zero-Energy Energy-Independence is difficult to
achieve even with very good resource condition

Economical Fuel Cells are key to future promise
Possible Environmental and Aesthetic Concerns

More detailed costs are needed to be embedded
with HOMER software.

Extra cost of delivering equipment would be
another deterrent

Good learning experience





