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ABSTRACT

There are tasks that eliminate energy poverty, so we have to achieve zero carbon
emission village with energy welfare for island. This paper is about the renewable energy
model village. For the suitable model, this have optimization and sensitivity analy sis of
renewable energy, analysis of Yeosu weather that influence renewable energy and
considerations for home and town. A s the results as follows:

First, as paper research, there are PV, wind turbine, geothermal and sea water that
appply energy to model village. Second, hybrid energy sy stem, wind turbine and PV, is for
suit in island village. Third, for the first energy saving technology is applied to green
village. Finally, we make the energy self—sufficient plan that contains full energy for

supportidand.

Key words: Renewable energy, Model village, Idand village, Energy self—sufficient

village

25, sty HAFstn B4 Tel 1 061)659-3335, Fax : 061)659-3339
kumho@chonnam.ac.kr



52

0
oH
for

1. A&
A oA &) 1 AEA gF 7] §]’T’:‘Xﬂ°ﬂ
o e of-g el ANy A FFE2lo l AdTF

oA Aaksl g Aoz gk Al - 1H*§°ﬂ‘4
A 8] Ak o] m Ak, A TIARS] S A=
&9 s o) g Al 2 -
A o7 =2 ¥ a1 vt
Al Q7] Fhell ARbel| Tt TS 1
A= duAE Unel AH 54
Ny, Aks] A oRRo A o] Wl
oF7|A17] L Qitt. o] gk 543 A3
o7 g "ol LAAAel vE H3tE=
Zd7ko] vk o] 3= oA o] gof] H2- ]
£ SoldA Lk o] A0l RIS ek 5
= ol FA Feith webA 7] e (1
&) glol LA GelA s A E o]
sz AR A IAY] T EAY A g}
e AYA dAE Ad
gEofof af= gkt
e} AAA €] vl Oo 7 2AE = YA
A - AR oF 503 7R S W31
ARl 782 A (Green Village) AF]
& @8] AL - A AA] FEel|wh X]-9-3 gk
%ﬂ'xb— AUtk webA] o gA] A A gho]
A7) FL S FETk] o) &
A R E SV BT QU Bk A
0% 70~80dt] F43] 7iAdE
vkS9] A AL A eTo g
WHslel] e vje o§ EAvkE B9l 3
go] At
ATE A AUA EAvkE =
e A2 oA Ao Ajtek B
=5

\
ey 1 2 A0] Ytk AT BAL ¢

3ol Al

ne

ox
=2

e
o

o
ol
-

ZH*MMX]?J A B
].x]— uJ—o] Hk= Al . xﬁxgoﬂ
ER zﬂ%—%aﬂ‘} 01%= 71544, oA o]

TA} A% 9 @A DA S A Ak
o

211 =M

2 AT Al - A A A ERE o
U sk BFdd 241 913 Homer V2.67
o AlgH

S (HOMER) $34 2 49 nl$Aaxz
% (stand—alone), % (remote), AP
(distributed generation, DG )< t]ARQ1-S 9]
B7F S v AAEE ERolthy 2000
d v]=+2] NREL (National Renewable Energy
Laboratory) oA 7BE= vk 59 8] A&
o]/d(Simulation), ##3}(optimization) 2 71

lo

-

7% B (sensitivity analysis )& 52L& 7)<
2 FA9 AAA F7F 2 7]EA 9 el S

k)

Estal AUA A 7R 7 744 B89
S AR 5 Ul 8l ek BEsE AL - A
Aol A ek of e} 7]E2] o A of| i AR
1y ok AA14 f’;‘7]‘h Z71FA], 7 A
7b 5Qre a7 e} WA
O 2 A %E]'.
el A B, A, Tk o ® U
At o+ 22 F A (sdar photovoltaic,
PV), ¥2(wind turbine), 5

(m et
¥o

e
T
<

713

_4

4

(run—of—river
hydro power), 7 7](generator: diesel,
gasoline, biogas, alternative and custom

fuels, cofired), 4 (electric utility grid), =] Al



%2 (microturbine), A S A A (fuel cel)2 t}
= Atk AL vl E ] (battery bank), 52
(hydrogen)o|™, f-gh= A&l mp& sk

%]:, :’T-ﬂ §_ %OIE}'-

212 =HMHIS

27|59 ZRAE F /b ke 314
Sl s} MAsHE S99 3 ERAE JIg
ok WASHE BE W8} £9E $ES
Ahgate] veld A BES WAl A8
Aok, FHl ol 27] AR5 ) A
], fqu], e, Aoy Age
QJake Hl o] L vl 9ol AF A
& WolgrozA Qojzl e TgwTh 1
AREA S Thg 3t ek,

KH—, + RPi+i #OMi+i

r.

o
D

—H

Min(NPC)= Lo

r Dol

Kivi 0 28] 27 5FAH]
RPr+  t+1d 29 WAH]E-

OM+ + t+H 29 &9-AH]

213 YHYHIE

1KWV-S Aatsh=t] Sis H])8-2 thsa) o)
AR 4=

CEU’H tot
LCOE = Eprim +Ede;! +Egid sae
_ _ Gure XCRFGN)

Eyim*EdertEgid sae
Cann tot : Uﬁlsz]%ﬁ]‘g‘
i o)A
N DR AE 7)7)
CRF() A35&
Eprim L 27 Hs)
Eer A8k

Eaid saes : {E—"l‘%}oi i&“ﬁ%‘? A= Wz 5%

O =ME A - T X AfHORS0l| et 53

214 X322

ZIRAE N 53 oj A& I o) ARt 3
TE U} o] vkl = Qltk
i(1+iN

CRF(J’,NFW

2.1.5 HExHIx|

mzAE 59 NG Bl & B9l F

Q1o son ] A7 = ok A3} 2k,

e

Cann, tot

CNFE= CREGN)

(1+HN-!

= Cann tot i(1+DN

3. 71584 5 ouiA] F3}

310ix=7|%

AT EARJN AFE B9 34.44° 7
12744° % 71507 & o A=A AAlFo]
7Hg FRSE A 0 & QAR 2,4234]710]
o, A2 3,331 ka/m' 2 A=+ 3¢ 3,092 kel
/MR T} 24 Oeal/m L} B O™ A2-2] 2802 keal,/
m H = 58 290 keal/ o] vk & Aot

Aalgo] 71 A2 P2 1297 2,505 kWh/
m/d 019 7 B2 &2 592 5,776 KWh/m’
/A= 129 Ak 2w dol 9 Hapr}
o] serh A Gt ARES 4.29KkWh/m'/d
ot} o]de] U YA WMskE-g st
W <Fig 1>3} QE}

ol 4?& *JXH*MMXI f\l‘ﬂﬂ}gﬂ HAA Y&
1olar gt



54

oz
o
fol

Monthly Wind Velodity

Lacation

Fig 1. Monthly Wind Velocity in Yeosu
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Fig 3. Monthly Temperature by Zone

oAl T 71 HSA = o3
AL AEE, WMok, AL, 2%
& 7] 7 3 5% 1] (Automatic
System: AWS)7| A X 5] o gt}

7V H52m0] Aol whet A
A &E AT B 5o 3k AR, 2
WP ez 7 ATE v S ook

L AgolA o] §H = 71 A s 7|

Ak &
2 Aq3H(F), B4 2%, WMok, ALES

Wind Velocity

12 [ 11 [10 [ e 8 7 6 s 4 B 2 I EE]

—+—JI2% 564 | 448 | 356|340 [262 264 250 |240 |372 472 [572 582 402

—W—= 274|252 240|276 [252 196 228 |250 |2.36 | 248 |266 | 252 |248

A= 0F | 446|374 | 314|378 [3.02 274 204 |266 |4.18|478 |534 |486 |389

—<—als 324|278 218 |264 |228 |242 [224 |254 |272 |312 834 312 |272
=@ | 380 | 336 | 3.10 | 322 |3.04 |3.00 |2.04 | 326 |3.46 |378 |s88 | 374 |338

—®—z % |454 |372 308|370 |290 |308 332|378 |396|456 488 450 384
o= 302|256 194|222 |152 170|162 |210 |2.22 |364 |360 |366 |249
—— o+ |420|4.10 390|400 [3.50 320 3.00 330 |3.90 | 450|490 480 |390
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<Table 1> Components for off-grid system

Component Item Price($) 0&M($) Life Remark
Solar Energy $7,700/xW $50/r 20yr
Batt Trojan 16 $400/batt $5/ LTS
r rojan 5
ey o P ateny w kWh/battery
Converter $1000/KW $100/yr 15yr
Generator $300/KW $4/hr 5000hr
Wind PEG20/25 $6000/KW $60/; 15 ind
turbine o yr oyr windustry.org

Diesel Generator, 1, 200W/$, Diesel= 1,400W/ ¢

HEE7]= $1000/KW, 48] $100] 15
W yrAsts AAssdh viE g
360Ah, 6Volte] Trojan L16p= wiEg] 2
$360, W $59] #-A FHu], U-g-Ae+S 1,075
Whz Akt o)ds dulehd <Table
1> 7} 2},

42 205 2 =AM 02 0L X| £t &AM

20% 719 U A AR S T E o]-8-5)
of FAgct F9¢ A bl gk oy~
2R7F B AL 934 35.5KW, FHH o
= 16.6k07F A 28k, vl 399kWhe]

Primary Load Inputs

File Edit Help

Chooze a load type [AC or DC), enter 24 hourly values in the load table, and enter a scaled annual average. Each of the 24 values in the load table iz the
average electric demand for a single hour of the day. HOMER replicates this profile throughout the year unless you define different load profiles far different
months or day types. For caloulations, HOMER uses scaled data: baseline data scaled up or down to the scaled annual average value.

Hold the pointer over an element or click Help for more information.
Label |Primary Load 1 Load type: & AC ¢ DC

Bazeline data (from 202F2 2 0F tet)

Drata source: © Enter daily profile(s] ™ Import time series data file Import File....

:l ;5.| Daily Profile 24 ; kw%
R 1o it 2
Hour Load (k) | 5 8 2
00:00 - 01:00 16,779 E 12 ?
01:00 - 02:00 14.813 £ 8 m ':
02:00 - 03:00 132,994 . ik &
0300 - 04:00 13.213 a ] 12 15 24 Jan Feb Mar Apr May Jun  Jul Aug
04:00 - 05:00 11.906 Hour
05:00 - 0500 12444 Seasonal Profile
06:00 - 07:00 14.760 5 | —_—
07:00 - 08:00 17.932 g — I daily high
08:00 - 09:00 16402 =257 : — mean
0500 - 10:00 16.308 3.s = _:! 1 i 7. N B e .j’ daily low
10:00- 11:00 16.073 - -77 - ,7. 7. T min
3100512 00 IEEEE - | e T T e Apr  May = Jun Jul  Aug = Sep  ©Oct | MNov  Dec | Ann
Fandom wvariability
Day-to-day 112 % Baseline Scaled Efficiency Inputs
. . 2, 333 393
Time-step-to-time-step BEY % Average (k'wh/d)
Average [kiw) 1E.E 166 B
Peak (K] 356 3EE #
Scaled annual average (Kwh/d) 3939 g T 0466 0,468 Help | Cancel | ok |

Fig 10. Households Energy consumption
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<Table 2> Detailed optimization results of 20 households for Yeon-do
Tond G patery M nitd Capial P o0® N9 COE REFac Diesel M
kW PGE25 kW LI16P kW $yr $/kWh L hrs
1 10 25 20 10  $85500 57017  $976226 0429 07 34719 6,198
2 10 25 50 20  $107,500 55,669 $977,160 0.429 07 32774 5490
3 10 25 20 20 $95500 57226  $989485 0435 0.7 33664 5795
4 10 25 50 10 $97,500 57,397 $994,164 0.437 07 34505 6,152
5 5 25 50 20 $77500 59825 $1012096 0445 052 35957 5988
6 10 25 100 20 $127500 56,753 $1014,105 0.446 07 327750 5493
7 20 25 20 10 $145500 55676 $1015272 0446 083 32451 5733
8 5 25 20 10 $55500 61,799 $1020927 0449 051 38460 6,930
9 5 25 20 20 $65500 61424 $1025067 0451 052 3699 6388
10 20 25 50 20 $167,500 55128 $1028707 0452 083 31099 5250
11 20 25 50 10 $157500 55903 $1030,821 0453 0.83 32,146 5661
12 10 10 25 50 20  $184,500 54213 $1031,422 0453 073 29790 4,776
13 10 10 25 100 20 $204,500 53157 $1034,917 0455 073 29588 4,715
14 10 25 100 10  $117500 58848 $1036,826 0.456 07 34497 6,153
15 20 25 20 20 $155500 56423 $1036943 0456 083 31819 5480
16 5 25 50 10 $67,500 62296 $1040,698 0457 051 38343 6916
17 5 25 100 20  $97500 60451 $1041,875 0458 052 35979 6014
18 10 10 25 20 10 $162500 56418 $1043871 0459 073 33018 6,178
19 10 5 25 50 20 $154500 57551 $1053572 0463 057 32590 5213
20 10 10 25 20 20  $172500 56514 $1055371 0464 073 31453 5505
4.3 30% 712 =M OIS L X| 85} 24 AR7F ER AL 9 AA) 53.4kN, HdA o
% 25kW7F A esb, vl 600kWhe] Hhe s

305 7h7e] oA AR
of 4 et

S Z ol gt
A A5k el ol o
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Primary Load Inputs

File Edit Help
Chooze a load type [AC or DIC), enter 24 hourly values in the load table, and enter a scaled annual average. Each of the 24 values in the load table iz the
average electric demand for a single howr of the day. HOMER replicates this profile throughout the pear unless you define different load profiles for different
months or day types. For calculations, HOMER uses scaled data: baseline data scaled up or down to the scaled annual average value.
Haold the pointer ower an element or click Help for more information.

Label |Primary Load 1 Load type: &+ AC & DC Drata source: ¢ Enter daily profile(s) & Import time series data file Imnpart File...

Baszeline data (from 30homes-offgrid.txt)

:l '| Daily I'i'roﬂle k“:“"@_{)

20 20

Hou | Load(kw] | =] 22 70

00:00 - 01:00 25.252 B an 28.0

5 s ; 19.0

01:00 - 02:00 22148 =t ' o
02:00 - 03:00 20,993 iy

03:00 - 04:00 19.639
04:00 - 0500 18.020
05:00 - 06:00 18524
06:00 - 07:00 22189
0700 - 08:00 27.038

g;n | | daily high
0500-0300, 24517 = e
09:00 - 10:00 24 582 S0 H— = mE EE . daily low
10:00-11:00)  229% 20 —-— -i—--—-‘—--—l——l—— ] | L min
1 =

04— T max

11:00 - 12:00 2277 j

Jan F=b Mar Epr May  Jun Jul AUg
Fandom wariability

EED el Eisseline Sealed Efficiency lnputs...
o E00 EOO
Time-step-to-time-step BEE % Average [kKwhd]
Aoverage (Kiw') 250 25.0 = -
Peak [k'w) 534 534 = B
Scaled annual average [Kwh/d) EO0 {.} oot RS ite R | p— | o

Fig 11. 30 Households Energy consumption

e . Power Curve

FEile Edit Help BEI
i}( HOMER uses wind resource inputs to calculate the wind tubine power sach hour of the year. Enter the average
¥ wind speed for each month. For calculations. uses scaled data: baseline data scaled up or dovn to the
hourly walues from the 12 monthiy values in the table. 2 5 _‘.-l-'_‘—h..___
Hold the pointer over an element or click Help for mere information. o
Data source: ¢ Enter monthly averages & Import time series data file: Import File. —
- =20
e, | W Speed . Wind Resource = /
anuary = zs (]
= i ey Tra " L 45
March 4783 42 (H . | o g /
=@ Bl Denpnlyl| ¢
sire 2342 O o = e e e T R '8 1
S 2783 Alitude (mabove sealevell [0 Weibullk [ e 1]
Dotter S92 prenomartagnin) | [ Adscorssiontaver [0 /
s e sy s ool Huwn of peak windspeed [ 15 ] : m 1% o %
Scaled annual average [m/s] 388 _{.} Flot. Export,
Help. LCancel oK lllllllﬂnd SPEEd [mlllS]
Fig 12. Wind resource inputs Fig 13. Power vs wind speed
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(360Ah, 6Volt) 1007, ZAHE] 20kW= -5}
S-S wW(#1) NPC(=@AM)E )2 $949,559
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<Table 3> Detailed optimization results of 30 households for Sanghwa-do

T?rﬁie Generator Battery Converter ér;;[iil Opgoif“g E;‘él COE ch Diesel M

KW PGE25 kW  L16P kW $r $wh L s

1 20 50 100 20 $195000 48301  $949559 0278 096 24078 2232
2 10 50 100 20 $135000 52269  $951549 0278 091 27,650 2595
3 20 50 20 20 $163000 52573  $984293 0288 095 28540 2985
4 20 50 20 10 $153000 53995  $996509 0291 095 30135 3238
5 10 50 20 20 $103000 57200  $996588 0291 09 32618 3457
6 20 50 10 10 $149000 54866 $L006122 0294 095 30823 3327
7 30 50 100 20 $255000 48489 $1012507 0296 097 22927 2114
8 20 50 50 20 $175000 53619 $1012640 0296 095 27,637 2747
9 20 60 100 20 $198000 52287 $1014839 0297 096 26062 2232
10 10 50 50 20 $115000 58069 $1022166 0299 09 31543 3179
1 20 50 50 10 $165000 54870 $1022185 0299 095 30135 3238
1210 10 50 100 20 $212000 52272 $1028605 0301 091 26783 2607
13 10 60 100 20 $138000 57017 $1028732 0301 09 30037 2595
1410 20 50 100 20 $272000 48676 $1032428 0302 096 23431 2257
15 20 50 10 20 $159000 56141 $1036046 0303 095 30823 3327
16 20 50 5 10 $147000 57111 $1039189 0304 095 32242 3510
17 30 50 20 20 $223000 52256 $1039349 0304 097 27,005 2805
18 30 50 20 10 $213000 52975 $1040573 0304 097 28165 2999
19 30 50 10 10 $209000 53351 $1042448 0305 097 28559 3050
20 10 50 20 10  $93.000 61133 $1048017 0306 089 35806 3924
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<Table 4> Detailed optimization results of 30 households for Soyeoja-do

Tmie Generatr Battery Converter Initial Capital Opgzt[i”g IT&}? COE Flfc Diesel M

KW PGE2S kW  LI6P kW $iyr $kWh L s
1 10 50 100 20 $135000 52264  $951479 0278 091 27,800 2608
9 20 50 100 20  $195000 48839  $957.971 028 096 24634 2286
3 20 50 20 20  $163000 52301  $98L451 0287 095 28504 2,042
4 10 5 20 2 $103000 56874  $991494 029 09 32624 3406
5 20 50 20 10 $153000 53714 $992120 029 095 30105 3,177
6 20 50 10 10 $149000 54300  $998690 0202 095 30678 3,251
7 20 50 50 20  $175000 53,263  $1,007.084 0204 095 27,653 2716
8 10 5 50 20 $115000 57549 $L014028 0296 09 31469 3,128
9 20 50 50 10 $165000 54589 $L017799 0207 095 30105 3,177
10 30 50 100 20 $255000 49,185 $1,023373 0209 097 23545 2174
1 20 60 100 20  $198000 52977 $1,025611 03 096 26714 2,286
12 20 50 10 20  $150000 55666 $L,028614 0301 095 30678 3,251
13 10 60 100 20  $138000 57,044  $1020152 0301 091 30299 2608
14 0 50 5 10 $147.000 56637 $L03L785 0302 095 32006 3434
1510 10 50 100 20  $212000 52546 $1,0328%0 0302 091 27,192 2,630
16 30 50 20 10 $213000 52621  $L035057 0303 097 28087 2933
17 30 50 20 20  $223000 51985 $1,035113 0303 097 27,002 2757
18 30 50 10 10 $209000 53019 $1,037.273 0303 097 28497 2,986
19 10 5 20 10 $93000 60493 $1038032 0303 089 35576 3,832
2010 20 50 100 20 $272000 49,167 $1040000 0304 096 23969 2296
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Fig 14. Island type Renewable energy model village
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<Table 5> Components for Model village

Model village Development type Rebuild

Eco friendly site
=27 7] v]
Prepare for micro weather

>

Plant

Site Rain
Eco pond
Welfare faciltties
Streetlight
Wind Road

> D>

Building green
HI efficiency facilities

>>O] OO

Ultra insulation
Building Using daylight

Passive solar system

Gray water

Eco friendly materials

>

Using waste

Recycling

Solar

Solar thermal
Energy Geothermal

Sea water thermal

OO0 OO0

Wind power
Biomass
Self—sufficiency 100%

(O: Utilization 2\ : Partly utilization
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