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SUMMARY

Jeju-do highly relies on outside sources of energy because of its geographical
situation. Recently, it has been necessary to enhance its stable energy sources
there by protecting it from rising oil prices and preventing further global warming
and the resulting serious environmental disruptions caused by the use of fossil
fuels. Therefore, in this study is to investigate of the reserves and the available
capacity of new and renewable energy sources, such as solar, wind, biomass,
wastes and small hydro energy. The results show that the available capacity of
solar energy is 123,525 TOE/year, wind energy is 1, 871,748 TOE/year, and
biomass energy is 30, 127 TOE/year. Waste energy has an available capacity of
6,629 TOE/year and small hydro energy is estimated at 2,617 TOE/year. The
results of the available capacity of clean energy sources show that it is likely
double the annual energy consumption of Jeju. Solar energy and wind energy are
the greatest potential energy sources, compared to other energy sources.
Furthermore, wind energy is available in the highest quantity.

This study is estimated target of introduction by starting from energy basic
policy of nation and policy of province by 20011 year. We select sort of clean
energy such as solar light energy, Solar heat energy, wind energy, waste energy
and biomass energy. The ultimate target, which is measured from composites of
Proportional of distribution, Multiple proportion and The exiting target of Jeju by
2011 year and so on. As a result of the amount of clean energy introduction by
2011 year are estimated solar heat energy 3.1 TOE/year, solar light energy 98
TOE/year, wind energy 109,694,34 TOE/year, waste energy 11,263 TOE/year and
biomass energy 4,517 TOE/year. The total amount target of clean energy
introduction (126,459 TOE/year) by 2011 year that are investigated the decrease
as compared with the 10% target of introduction of Jeju are showed about 7.3%
of totally annual consumption. Taregt of introduction of wind energy is

investigated 87% of whole energy.
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Table 2-1 Types of clean energy

Energy source Types Utilization form

- Soar energy - Soar light & heat generation

- Wind energy - Wind generation

- Small Hydro Energy - Hydro-electric generation
Nature energy . .

- Biomass energy - Livestock manure

- Ocean energy - Wave-force generation

- Geothermal energy - Heat pump

- Waste energy - Waste heat utilization

Renewable energy e
- Unused energy - Ocean heat utilization

- Steam supply and power
24 p - Natural gas vehicle

New utilization generation . . .
- Electric vehicle & hybrid car

form - Fuel cell
- Hydrogen fueled car

- Hydrogen energy
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Table 2-2 The calculated methods about reserves and available capacity of solar heat

energy
Reserves Available Capacity

Reserves = Solar radiation X% Jeju

areas

Available Capacity :

KIEE average solar radiation(1982~1990) : 6
2.08x10° TOE/year

3,000kcal/m™day
Reserves : 1.99 x 108TOE/year

Reserves = solar radiation(kcal/mz-

day)
x Jeju areas(km’) x 365(day/year)

Available Capacity = solar radiation
(kcal/m™day) x areas(km’) x 365day x

KIER t ffici 0%) = 2,931(kcal/m*
= 2,931(kcal/m>day) x 1,845.9(km’) Zys 'S 4; &ency%(:d@/ ’93(')§ cal/m
X X X
X 36S(daylyear) = 197477x107 ) 3an) x 365(daylyear) x 0.
= 1,380,061 (TOE/year)
(TOE/year)
Available  Capacity = average solar
radiation X installation areas Xconversion
This The same the calculated methods efficiency (0.5) x 365
Study | of KIEE and KIER installation areas :

- Residential : roof area x 0.5 x 0.1

- Commercial and public: roof area x 0.1

2.2.2 HEFA A



Table 2-3 The calculated methods about reserves and available capacity of solar light

energy

Reserves Available Capacity

Available Capacity = total facility capacity
x system efficiency(17%)
*total facility capacity = 126,325 house x3kW
KIEE The sa.me reserves of — 133,058TOE
solar light energy Total Available Capacity =

Residential + Commercial + public

= 2.15x10° TOE/year

Available Capacity = solar radiation(kca]/mz-day) x
areas(km?2) X 365(day/year) X system
The same reserves of . ;
KIER g efficiency(10%) x available rate(45%)
solar light energy 2 2
= 2,931(kcal/m™day) x 43(km”) x 365
(day/year) x 0.1 x 0.45= 207,009(TOE/year)

Available Capacity = solar radiation X installation

. areas X conversion efficiency (0.5) x 365
This The same reserves of = .
Stud lar licht installation areas :
ener
Y . . - Residential : roof area x 0.5 x 0.9

- Commercial and public: roof area x 0.5
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Table 2-4 The calculated methods about reserves and available capacity of wind

energy

Reserves Available Capacity

Reserves = 5.81 x 10°’kWh/year
KIEE = 1,452,500 TOE/year
average wind speed(6 years ) :3.6m/s

Available Capacity = 9.98 x IOXkWh/year
= 249,500 TOE/year

Available Capacity = 33,004,583 kWh/year
= 8,251.1 TOE/year

KIER No calculate

) ) ) Available Capacity = the number of windmill x
Reserves = wind energy density(kW/m™)

This Stud
At ¥ available area(912.6km2)>< hour(8,760h)

swept area (m2 ) x wind energy density(kW/m2 )
x system efficiency(0.593) x hour(8,760h)
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Table 2-5 Reserves of livestock manure and methane gas emission (KIEE: 1994year)

Number of | Livestock manure emission | Methane gas
5 Reserves(TOE/year)
livestock by heads(kg/year) emission(m’/kg)
Beef 34,050 4.00 0.325 8,886.2
Pigs 5,218 4.50 0.325 1,532.0
Chicken 312,480 0.70 0.400 17,564.5
Total 32,983.2
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2) KIER(2001d)
KIER M= Hlo] @ mfj 2~ of 1 4]

2 Qubssbel A AREE Qe 2 AA, % H 5 ddor syt rEY
AEHe AEE EE NEYF D Esls g LTS HEdel 4 (5)s

.

%=
o] YEFAT} Table 2-6& 7}&8 R=2ES el Aot}

R=NXE X E;>xQ )

Q : We7ts a9 AA T 2 =H(=5,500kcal/m’)

Table 2-6 Reserves of livestock manure and methane gas emission (KIER: 2001year)

Livestock manure
Number of Methane gas
emission by X Reserves(TOE/year)
livestock emission(m/kg)
heads(kg/day)
Native & beef
34,050 4.00 0.325 8,886.2
cattle
Dairy cattle 5,218 4.50 0.325 1,532.0
Pigs 312,480 0.70 0.400 17,564.5
Chicken 1,355,568 0.03 0.450 3,673.7
Horses 5,084 4.00 0.325 1,326.8
Total 32,983.2

* Methane gas 1m’=5,500kcal
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2.2.5 H7|EAHA

H 7|5 YA F-EFLS KIERINAM = A @k o ™, KIEEAA AZF H7] &
WA el oA sFS A 835l AT o] 87 s KIEEO Al F-E7Fo
FAE(T5%) S A -gato] ARt on, KIERA = dU7HeA #5718 w3

A% BT L7 WAFL A gl ol §/5FL WAL B Ao A=
deel

Table 2-7 The calculated methods about reserves and available capacity of waste
energy

Reserves Available Capacity

Reserves=amount of waste emission

x heating value

-amount of waste emission = 500 Available Capacity = reserves x
KIEE ton/day collection rate (75%)
-heating value= 1,600kcal/kg = 24,859 TOE/year

Reserves=2.92x1011kcal/year=
29,200 TOE/year

Available Capacity =
Landfill(ton/day) x Heating
KIER No calculate value(1,511kcal/kg) x
365(day/year)

= 17,813.9 (TOE/year)

Reserves = Landfill(ton/day) x
Heating value(kcal/kg) x
365(day/year)

Available Capacity = reserves X
This Study electric power efficiency

x recovery efficiency(0.2)
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Table 2-8 Annual average solar radiation

Solar radiation (MJ/day)

Solar radiation (kcal/day)

Jeju Weather Station 12.275 2,933.725
Gosan Weather Station 12.535 2,995.865
Seongsnapo Weather Station 23.325 5,574.675
Ave. 16.045 3,834.755
@ A4 2 Agus
BFY R BFAA SRS AR AR WA Ao S, ARARL

Ap = Ay X Bo (11
Ay + A5EA
4y 0 FAAY 294G WA
Be : A998 A&
Table 2-9 Regional areas (1000m”)
Region Residential zone Commercial zone Total
Jeju-si 14,076 3,060 17,136
Seogwipo-si 10,810 1,172 11,982
NamlJeju-gun 9,473 673 10,146
BukJeju-gun 9,588 714 10,302
Total 43,947 5,619 49,566
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Table 2-9° A FAX A} x| He] WAe el A 9d A&
EAAIG el e FAAIG] 60%elste]al FAI el 80% olstoltt. H
Fe s gAnAe] AEPEe FAG P AU s0%E BEUE O
= o, AW A 90%, JEUAL 10%E A8shs Aow 3§l
th Ao A ABHA Fo 50%s JFHUHSRE AL, 10%E JEHA
| A&ttt ol Altbd [ B AAUA S Table 2-1001 YERH AT
Table 2-10 Collected areas of solar light and heat

Collected area of solar light Collected area of solar heat
Region
Total | Residential | Commercial | Total Residential Commercial
Jeju-si 6,124 4,900 1,224 789 544 245

Seogwipo-si 3,743 3,333 420 452 370 82

NamlJeju-gun 3,084 2,815 269 367 313 54

BukJeju-gun 3,151 2,866 286 376 318 57

Total 16,103 13,914 2,189 1,984 1,546 438
3) FEF R o] 87eH

ART YR AFE A WA, 2en 4Y 2 YLUHAE o83t o
FA Y L o] §b5T AH o] A Eehe] Table 2-115% L& PEF G of
$7hsFe Az
Table 2-11 Reserves and available capacity of solar energy (TOE/year)

Reserves Available Capacity
Region
Solar Energy Solar light power Solar heat power

Jeju-si 35,761,966 70,302 46,671
Seogwipo-si 35,677,985 47,229 28,790
NamlJeju-gun 101,099,289 39,773 23,771
BukJeju-gun 86,150,647 40,512 24,283

Total 258,689,887 197,816 123,515
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FHEN A5 4 wdd, (10 x DYD:EHA ) WA FHEHW 11
2 sgon, AxuAe AFre AH dFoA JoFHH(912.6km) O L
FHENGFRE 750kWH(D:Som)E Sto] Alskatdeh. Hdl FHEN AAdiSe
3,650t ©]t}. Table 2-122> A '8 HHFEHS YEb Zo]tH8-9].

Table 2-12 Average wind speed by region in Jeju

Annual average wind speed(1998) Annual average wind speed(2000)
Region averaged wind Region averaged wind
speed(m/sec) speed(m/sec)
Gosan 7.58 Kimnyung 6.66
Yongdang 6.69 Sinsan 5.61
Daejeong 6.05 Doeyu2 6.44
Ligwa 591 Hamo 6.95
Daeyu 5.52 Mureung 6.82
Pyoseon 6.91 Gwangpyeong 6.59
subji 7.20 Napeup2 6.45
Udo 8.11
Susan 6.63
Napeup 6.38
Hoecheon 6.10
Hangwon 7.26
Ave. 6.64m/s

do
=2
2
X
2

H FHUAEE, 2 3AHZA, ZHEY AX¢e 58 ol &

ato] A=A (12)9F (13)°] #&38ko] Table 2-133} o] FHo|UA| FEFF o
&

Table 2-13 Reserves and available capacity of wind energy

Reserves(TOE/year) Available Capacity(TOE/year)
Jeju-si 33,269,442 261,298
Seogwipo-si 39,092,900 307,036
NamlJeju-gun 88,239,753 693,035
BukJeju-gun 77,715,746 610,379
Total 238,317,841 1,871,748
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2.3.3 Hpo]Quj A 14X

1) REF 2 o 87F5F &Y

ol ezl AE BE bsd oluAY F HAERE FHOR 4B

A

on), thgat ol WEANS st LEFa} o §ibsHE AN ol
Fow AEAe Al WA dse) B82S A E3erh10)

AV = R>< Melec X Mre (16)

2) AHgdolH

AFEe) 75 ATFT 20039 A
akeE] Ab2el ks ol&siglen, mEld & L
Table 2-149F o] 7FSHE  AAsIAd. wigbzks w9l AXT wd

5,500kcal/m’S #8319 T},

B4 dnel % Ag AT 8

-IN

© e 2 HEvis RS

off

Table 2-14 Livestock manure and methane gas emission

leestocl;ezl;srzllirge/ dzr;)lsswn by Methane gas emission(m’/kg)
Native & beef cattle 4.00 0.325
Dairy cattle 4.50 0.325
Pigs 0.70 0.400
Chicken 0.03 0.450
Horses 4.00 0.325
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o] AbEAT} AR HOlHE o]-&3)e] t}S Table 2-159F Table 2-163 o] 9]

Table 2-15 Reserves of biomass energy

Number of leeSt,Od,( AN | Methane gas
livestock emission by L i Reserves(TOE/year)
i
vestoc heads(kg/day) emission(m’/kg)
Native & beef
18,501 4.00 0.325 4,828.3
cattle
Dairy catlei 5,808 4.50 0.325 1,705.2
Pigs 399,758 0.70 0.400 22,470.4
Chicken 1,281,450 0.03 0.450 3,472.9
Horses 11,366 4.00 0.325 2,966.2
Total 35,443.0
Table 2-16 Available capacity of biomass energy
Available
Power output(MWh) Heat output(Gcal)
capacity(TOE/year)
Native & beef cattle 6,760 24,141 4,104.1
Dairy cattle 2,387 8,526 1,449.4
Pigs 31,459 112,352 19,099.8
Chicken 4,862 17,364 2,952.0
Horses 4,153 14,831 2,521.3
Total 49,621 177,215 30,126.6
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Table 2-18 Available capacity of waste energy
Available
Power output(MWh) Heat output(Gcal) )
capacity(TOE/year)
Domestic wastes 8,300 29,644 5,039.5
Industrial domestic
1,552 5,543 942.2
wastes
Industrial wastes 1,066 3,805 646.9
Total 10,918 38,992 6,628.6
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Table 2-19 Jeju sewage treatment plant flowrate analysis of year

(m3/ sec)

Year Capacity Qi Qos Qiss Qa7s Qsss
2002 1.51 1.65 0.99 0.91 0.87 0.79
2003 1.51 1.61 1.20 1.07 0.99 0.87
2004 1.51 1.75 1.14 1.05 0.98 0.84
Table 2-20 Dongbu sewage treatment plant flowrate analysis of year (m3/ sec)
Year Capacity Qi Qos Qiss Qa7s Qsss
2002 0.231 0.226 0.143 0.122 0.113 0.106
2003 0.231 0.250 0.178 0.137 0.118 0.109
2004 0.231 0.254 0.150 0.129 0.116 0.108
Table 2-21 Current situation of fish farm facility
Generation of
Region |Fish farm|Area of farm(m’) |Effective head(m)| Flowate(m’/s)
capacity(kW)
1 5503.98 3.986 0.314 12.57
D) 1139.42 5.435 0.133 7.26
S 5 5067.47 4.778 0.073 3.50
Hnesan 4 4193235 1.943 0.087 1.70
4.888 0.283 13.90
1 i 4.634 0.085 3.96
6 14346.5 4.871 0.183 8.95
7 3919.42 3.728 0.139 5.21
Pyoseon 8 4766.13 4.791 0.101 4.86
9 4086.9 5.012 0.188 9.46
10 4945.65 5.853 0.087 5.12
11 3060.26 6.015 0.155 9.37
12 3292 5.243 0.141 7.43
Namwon 13 12150.68 3.391 0.049 1.67
14 6759.75 3.212 0.388 12.52
15 4281.36 3.956 0.102 4.05
16 5195.6 4.871 0.069 3.38
17 4933.53 4.994 0.291 14.60
Daci 18 3239.39 4.079 0.151 6.19
acjeong 19 2650 3.884 0.138 5.38
3.983 0.135 5.40
20 4470.1 3.991 0.05 2.00
Ave. 443 0.15 6.75
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Table 2-22 Reserves of small hydro energy

o] At=A 3 AL HolHE ©]&3le] ThE Table 2-229] FE=%F3) Table 2-23

Fish farm
Jeju-si Seogwipo-si
! s Unit section 260 section
Generation of
55.2 19.1 6.7 1,7.35.5
capacity(kW)
Used Equipment(%) 90 90 95 95
Reserves(TOE/year) 108.8 37.6 13.9 3,610.7
Total(TOE/year) 3,757.1
Table 2-23 Available capacity of small hydro energy
Fish farm
Jeju-si Seogwipo-si
Unit section 260 section
Generation of
47.5 16.4 4.6 1.1975
capacity(kW)
Used Equipment(%) 90 90 95 95
Reserves(TOE/year) 93.6 324 9.6 2491.3
Total(TOE/year) 2,617.3
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t}&-9] Table 3-19 4] Table 3-47}4] e QLT

Table 3-1 Introduction situation of wind power plant

The administrative
The term of install The scale of equipment
structure
* Total:9,795kW(15 EA)
" ind * 660kW x 7
ang Wm:nwlmx W= 97.8~03.4 « 600KW x 2 Jeju
compre » 205kW x 1
* 750kW x5
* 20kW x 1
) * 30kW x 1 L
om0 ST Rrets
& P * Solar light system , hot-water system &
and road-lamp 40 EA
Marado wind power 99.1~99.8 « 30kW x 1 NamJeju-gun
plant
Hankyoung First year: 03.2~04.3 First yea: 1500kW x 4 Korea southern power
A wind power plant | Second year: 04.7~06.12 Second year: 2000kW x 7 CO.LTD
Dongkang cu?tural 04.1~05.12 - 850KW x 2 Comrpunlty energy
town Green village industry
Total 15,175kW
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Table 3-2 Introduction situation of solar power

The term of install

The scale of equipment

The administrative structure

Solar facilities gardening

* Collector of solar
heat: 335m’

Agricultural research &

. o 03.2~03.5 . .
heating positive system * Thermal storage extension services
thank x 1: 300m’
Tamra community
rehabilitation center 04.1~04.12 *300m’ Community energy industry
(Solar heat power)
* Collector of solar heat : .
Solar facilities house 2005. Collector o szo arfiea Individual
380m
Halla Mt.
Halla Mt. National Park
Solar light power 97.7-99.11 « 10kW x 3 A WL Rationat rat
control office
Solar light power
(Dongkang cultural town 04.1~05.12 * 158kW/p x 57 house Community energy industry
Green village)
Solar light power 04.105.8 . 120kW Community energy industry
(Marado)
Solar light power for house 03'~05' *28.5kW Individual
*2000. ~ 04'
Solar heat power for house 258 house

Total

« Solar heat : 1015m”
* Solar light : 9184.5kW

Table 3-3 Introduction situation of LFG(Land-fill gas)

The §cale of Capacity Output Sales volume
equipment
Jeju-si Hoecheon 1,000kW x 2 2,000kW 7,528MWh 7,169MWh
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Table 3-4 Introduction situation the others plants and heat used energy in province

The term of ) s

) The scale of equipment The administrative structure

install

Small hydro power & * 420kW x 2(Biogas) . .
. 1~05.12
Biogas 05.1~05 * 30kW x 1(Small hydro power) Community energy industry
* Ground source heat pump

Geothermal energy 04.1~05.2 cooling and heating system Community energy industry

1,800m’

Sanbook incineration facility
* 200 (steam ton/day)
* Output : 49,622 Mwh/year

- cial
* Heat supply : 4,6927Gcal/year Jeju, Jeju provincia

development corporation

Boiler for burning up
waste

Sannam incineration facility
* 70 (steam ton/day)
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Table 3-5 Rate of Jeju which is occupied by contrast nation of each indicator

(2003year)

Contrast rate

0.64%

0.38%

0.9%

1.1%

1.4%

Jeju

1,056

605

153

33

213

Country

163,995

160,533

16,998

2,904

14,587

Unit

10° TOE

10° TOE

10° house

10> TON

10° vehicle

Indicator

Total energy

consumption

Energy consumption

(except for traffic)

The number
of houscholds

Annual total waste

collection

vehicles holing volume
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Table 3-6 Introduction target of Clean energy yearly

FCERE

&= H]

= O

o=

200611

(Unit :10°TOE)

12003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
102 318
Soar heat 41 53 74 134 169 208 258 385
(1.5%) (2.4%)
_ 2 341
Soar light | 2.7 4 10 40 65 103 192 448
(0.3) (2.6)
_ 126 1311
wind 13 38 68 230 | 361 | 652 | 882 1456
(1.8) (9.8)
Small 111 446
50 55 62 170 | 229 | 298 | 367 534
Hydro (1.6) (3.3)
13
Hydrogen - - - - - 0.1 0.1 1.3 () 1.3
375
IGCC ! = 4 - 68 | 68 | 68 | 184 545
(2.8)
5.050 7540
Waste | 3,080 | 3,852 | 4,350 5630 | 6,150 | 6,870 | 7.110 8,930
(712.2) (56.5)
_ 495 1050
Biomass | 197 | 342 | 436 737 | 768 | 801 | 833 1,082
(7.1) (7.9)
04 147
Fuel cell | - 008 | 0.1 Y \2 15 77 226
D) (1.1)
08 232
Ocean - - - 0.8 143 143 211 432
(-) (3.2%)
12 161
Geothermal| 0.8 | 2.5 6 23 42 70 | 109 225
(0.1) (1.2)
Subtotal | 3.385 | 4.345 | 5.006 | 5,919 | 6,973 | 7.938 | 9.167 | 10,224 | 12,122 | 14,264
Total energy
consumption| 1.57 | 1.95 | 2.17 | 2.49 | 286 | 317 | 356 | 3.88 | 45 | 5.19
rate
1,082 1213
Hydro | 1,066 | 1,068 | 1,067 1,081 | 1.091 | 1,109 | 1,161 1,267
(15.5) 9.1)
7,001 13.335
Total | 4,451 | 5.413 | 6,073 8,054 | 9,029 10,276 | 11,385 15,531
(100) (100)
Total
otal enerey s 1 5.825(223.218|230.949(237,589(243 664[250.486|257.513|263.555|269.323|274.978
consumption
Total energy
consumption| 2.06 | 242 | 2.63 | 3.00 | 330 | 3.60 | 3.99 | 432 | 5.00 | 5.60
rate
T 12003 o] Fof = AlA A ] oGy xS

b5 :2003.

"A22F Al A A 7= 2 o] &1 7] EAE (2003~2012)
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Table 3-7 The target figure of clean energy introduction in Jeju by the proportional
distribution (Unit: 10°TOE)

Country target Jeju target .
Indicator Contrast rate
figure (2011year)| figure(2011year)

Soar heat The number
341 3.1 0.9%

energy of households

Soar light The number
318 2.87 0.9%

energy of households

) Energy consumption
wind energy 1311 4.98 0.38%
(except for traffic)

Annual total waste
Waste energy 7540 82.94(84.7%) X 1.1%
collection

. Energy consumption
Biomass energy 1050 3.99 0.38%
(except for traffic)

Total 10,560 97.88
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2 = 1kW% x 1000 = kWh

421kW x 1000

421,000kWh

150 TOE(1kWh = 0.25 x 10'3TOE)

© #H7l=olvA] % Hio] v EH

7h A7 E| A R

o A=A B - E AR Al
« WA . 4,6927Geal/year = 4692.7TOE(lkcal =1.0 x 107TOE)

L Hpol @ o ] g
« AFA 3 HEF LFG (£ 2000kW)
« WA 7,528MWh = 1882TOE(IkWh = 0.25 x 10°TOE)

7 EQAA - F 8F = 2145MW

« Y 10MW(157]) « A& 1.7MW( 27])
« 37 6MW( 47]) - 13} - A& 20kW( 17])

2MW( 771) - 2#F 30kW( 17])
« 9 1LSMW( 17]) 100kW( 27])
A

« 52 dhd® AKWH = (CF)(GS)8760
AKWH : A7+ d % [kWh/d]

CF : An|o] &%
GS : A4 A7 kW]

¥ AAZTSH 10mse TE A7 CFE 0.20~0254 =7F Ho12].

ol

AKkWH = 21.45MW x 8760 x 0.25 = 46,975,500kWh
= 11,700TOE (1kWh = 0.25 x 10°TOE)
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Table 3-8 Output of clean energy introduction in Jeju

Capacity Output(TOE) Rate (%)
Solar heat energy 2,950m2 5.26 0.03
Solar light energy 421kW 105 0.57
Wind energy 21.45MW 11,700 63.64
Waste energy 200ton 4,692.7 25.52
Biomass energy 200kW 1882 10.24

Table 3-99 4= =7Fe] H =EdAAT 2011d H3A 2 ¥j&S YeEhd A

o]},

Table 3-9 A magnification of the 20011 year target about the results of national

clean energy (Unit: 103TOE)

The target by Rate of contrast
Year Results

2011year results of target

Solar heat energy 2005 74 318 43
Solar light
2005 10 341 34.1
energy

Wind energy 2005 68 1311 19.3
Waste energy 2003 3080 7540 2.4
Biomass energy 2005 436 1050 2.4

Table 3-9°] =7}e] dAAl HAA Aol =9 AA gt 2011d%E =Y H 12
Z7HE =, WSS Table 3-89 UERH AlFw=o HAHANAA ZF Dk 283}
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Table 3-10 The target figure of clean energy introduction in Jeju by the multiple

proportion
. Rate of contrast results Target output of
Results of Jeju . . . .
of target of Nation introduction of Jeju
Year Output(TOE) 201lyear Output(TOE)
Solar heat energy 2005 5.26 4.3 22.6(2.1%)

Solar light energy 2005 105 34.1 3,580.5(1.5%)
Wind energy 2005 11,700 19.3 225,810(90%)
Waste energy 2003 4,692.7 2.4 11,262.5(4.6%)
Biomass energy 2005 1882 2.4 4,516.8(1.8%)
Total 18,385 12.5 245,192(100%)
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Table 3-11 The target figure of a kind of clean energy following Jeju driving plan

(Unit: TOE)
The contrast of Total energy consumption of
Results results energy Jeju by 2011year x Each
rate(%) energy rate
Solar heat energy | 2005year 5.26 0.03 51.71
Solar light energy | 2005year 105 0.57 982.50
Wind energy 2005year | 11,700 63.64 109,694.34
Waste energy 2003year | 4,692.7 25.52 43,988.10
Biomass energy | 2005year 1882 10.24 171,650.34
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Table 3-12 The target figure of a kind of clean energy by the estimated method

(Unit: TOE)
2011year
Proportional distribution Multiplle The exiting target
proportion

Solar heat energy 3.1 22.6 51.71

Solar light energy 2.87 3,580.5 982.50
Wind energy 4.98 225,810.0 109,694.34
Waste energy 82.94 11,262.5 43,988.10
Biomass energy 3.99 4,516.8 171650.34
Total 97.88 245,192.4 326,366.99

AUA = 82.94TOEE AA| oUA| H3HE 29 84.7%= AA|}i=d] o]= <HEH
ot Aol -yt HAHAUA =JdERAE &8 Ao=HN HUE

A7} & uete] AAANUAL F 20060 7]F 722%S 2pA &= Aype)p o
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Table 3-13 The target figure establishment of the final introduction of clean energy

(Unit: TOE)
Estimated method Final target figure(2011lyear)
proportional multiple The exiting The target Estimated
distribution proportion target figure method
Solar heat proportional
3.1 22.6 51.71 3.1 o
energy distribution
Solar light The exiting
2.862 3,580.5 982.50 982.50
energy target
. 109,694.34 The exiting
Wind energy 4.98 225,810.0 109,694.34
(86.7%) target
multiple
Waste energy 82.94 11,262.5 43,988.10 11,262.5 )
proportion
. multiple
Biomass energy 3.99 4,516.8 171,650.34 4,516.8 .
proportion
Total 97.88 245,192.4 326,366.99 126,459.24
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(1) Regional annual average solar radiation in Jeju (Unit : MJ/day)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Aug | Nov | Dec | Ave.

Jeju-si 5.03 | 7.74 | 11.38|15.92|18.17| 16.6 | 17.5416.37|13.45|11.66| 7.81 | 5.63 | 12.3

Kosan 5.74 1 9.01 |12.28/15.92|16.74|14.44 1598 | 16.9 | 14.28|13.32| 9.25 | 6.56 | 12.5

Sungsanpo [ 12.5 | 18.06|24.5229.39 | 29.6 | 26.54 | 28.55|30.22|26.81|23.24| 17.6 | 12.87 | 23.3

Ave. 7.76 111.60|16.06 |20.41 1 21.50|19.19|20.69 | 21.16 | 18.18 | 16.07 | 11.55| 8.35 | 16.0
(2) Regional building coverage in Jeju

Fist class Second class Third class Semi residential
Local The business area
residential district | residential district | residential district district
Jeju-si 60% and below | 60% and below | 50% and below | 60% and below | 80% and below

Seogwipo-si

60% and below

60% and below

50% and below

70% and below

70% and below

BukJeju-gun

60% and below

60% and below

50% and below

70% and below

80% and below

NamJeju-gun

60% and below

60% and below

50% and below

70% and below

80% and below

(3) The calculated methods about collected areas of solar light and heat

Residential district

The business area

collected areas of

solar light

Roof area x 50% % 90%

Roof area x 50%

collected areas of
solar heat

Roof area x 50% x 10%

Roof area x 10%
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2. TYd4=A iEA=

(1) Current situation of area in Jeju (Unit : km?)
. The
Local Total Field Paddy | Orchard | Plateau Road Forest other
Jeju 1,8482 | 3447 8.1 188.5 49.3 73.4 912.6 | 271.6
Jeju-si 255.5 28.2 0.6 29.9 14.4 11.7 1274 | 433
Seogwipo-si 254.9 322 3.5 31.9 8.3 8.2 149.7 | 211
BukJeju-gun 722.3 170.1 2.6 45.5 14.2 30 3379 | 122.1
NamlJeju-gun 615.5 114.2 1.4 81.3 12.4 235 297.6 85.1
3. Hpolmj e A FEAE
(1) The number of livestock in Jeju (Unit : heads)
Year Nl (e Dairy cattle Pigs Chicken Horses
cattle
1994 33,171 4,314 187,527 969,178 3,446
1995 32,117 4,273 239,808 1,118,887 3,929
1996 33,691 5,361 257,167 1,062,242 4,202
1997 32,830 5,426 319,260 1,258,758 4,988
1998 35,138 5,203 315,616 1,229,308 5,636
1999 29,829 5,218 321,480 1,355,568 5,084
2000 21,732 5,557 335,645 1,300,049 7,348
2001 16,983 5,677 358,108 1,316,710 8,610
2002 15,784 5,837 374,455 1,494,190 9,671
2003 18,501 5,808 399,758 1,281,450 11,366
Ave. 26,978 5,267 310,882 1,238,634 6,428
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4. H7129A FEAR

(1) Current situation of combustibility wastes disposal

(Unit : ton/day)

combustibility
Amount of emission
and current stuation Food Rubber The
. Total Papers | Woods and Plastic
of disposal wastes other
leather
Amount of emission || 324.0 | 1234 91.7 24.5 15.6 21.2 47.6
Domestic| Method Landfill | 107.5 | 27.1 19.7 9.6 12.6 16.7 21.8
wastes of Incineration|| 138.0 17.8 72.0 14.9 3.0 4.5 25.8
disposal |  Reuse 785 | 785 - - - - -
Amount of emission | 35.1 10.6 9.6 34 2.4 2.5 6.6
Industrial| . 4| Landfill | 20.1 | 2.0 5.7 2.9 22 22 5.1
domestic ] g
of Incineration|| 6.4 - 39 0.5 0.2 0.3 1.5
wastes
disposal |  Reuse 8.6 8.6 I § - - -
Amount of emission : Fy
i Waste | Synthetic Animality| .| The
and current stuation | Total 4 Sludge Edible oil
’ paper resis waste other
of disposal
Amount of emission || 162.5 2.6 28 44.0 104.5 - 0.1
Industrial
Landfill 13.8 - - 13.8 - - -
wastes
Method Incineration| 1.7 - 157 - - - -
of Reuse 90.9 | 2.6 0.6 12.2 66.4 - 0.1
disposal o
Emission to
56.1 - - 18.0 38.1 - -
the sea
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5. 2FH YA JEAR

(1) Variation of discharge flow during a year in Jeju sewage treatment plant
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(2) Variation of discharge flow during a year in Dongbu sewage treatment plant
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