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Biomass 82.5 ‘1""'?,‘:\‘ 1168 = 1311 135 1813 = 2745 3702 4268 5804  754.6
(% of Total Amount) (3.4%) | (40%) (3.0%) (29%) = (3.7%) | (53%) (6.6%) (7.3%) (9.5%) (11.0%)
HEO| 2 7HA (R 7|-AHY B) - |- . . . . . 07 15 21
HEO| @ 7HA (R 7|-XE7HR . v - . . . . . . : 16
HHO| 2 7kA (L) 40.4 ‘;;,;,-\" 404 48.0 46.9 438 774 81.5 44.7 494 76.6
OH & X[ 7k (- 21) - ;1;;‘?‘" 17.7 250 3677 324 386 66.1 88.8 96.5 85.9
Of & X| 7kA () - /102 13.0 119 102 152 425 312 318 29.1
HO| 2 | & 0.8 17 54 134 533 95.7 177.6 254.2 356.8
ey V 4 : - - . 5.5 5.7 133 201 1322
e ;:fg;jf?f'iiz.o 476 433 34.0 323 34.2 35.3 29.2 24.1 231
iteiz - - - - 49.2 50.2 434 412 493 234
ERVETEY ' (B . . . . . . - 536 238
Wastes 2,308.0 27325 3,039.3  3,313.2 13,7055 13,9753 4,319.3 4,568.6 4,588.1 4,862.3
(% of Total Amount) | (94.1%) (93.7%) @ (68.5%) (72.3%) (75.9%) (76.1%) (77.0%) (78.0%) (74.9%) (70.9%)
(Wgﬂfe *?as) 10284 13347 14273 14796 17351 18108 18900 19693 20153 21148
Industrial wibte 3678 | 4494 | 5469 | 6063 | 5905 | 6711 790 7725 8026 8518
(LHAH 7| =)
o 2% 61.9 85.7 97.3 88.4 236.7 225.0 2249 208.6 172.4 144.7
ST 7|2 36.0 105 155 328 281 338 35.1 44.1 58.5 94.4
CHS S A A2 7 264.6 395.8 416.6 4374 | 4771 504.9 607.8 638.4 660.5 717.7
ANHEZZHRAR 371.8 197.9 2759 399.7 335.1 3715 375.6 568.1 543.2 618.1
RDF/RPF - - - - - 37.0 43.0 60.6 454 93.3
THoRR 1775 258.6 259.8 269.1 302.8 3212 346.8 306.9 260.4 2215
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o Zurx g2k 1,040MW, E2HM2F 11,214GWh, = X| @20 1x 2874918
HiO|2 S H|7| S H| = : S 2 CljH| 8.2%, ZEIMEF CljH| 23.7%, EX|H =% CljH]| 1.3%

(2012. 622 LR ALK J|F=
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=1 o o 2! X HFO H}O e %
282 | 23 | 33 |awx | §F | N | RE | RS (w22 | =2
WwHGY
o 87,396 | 320,205 | 496,624 | 50,500 | 74,868 2,711 5,500 2,247 | 1,040,096
HEF X _}I\_A
= 2‘7") B 63 15 1,991 20 14 3 1 1 2,108

Mg | 2,155,243 (3,501,169 | 2,203,174 | 697,435 |2,563,715 | 35,008 46,016 | 12,278 | 11,214,056
(MWh) (19.2%) | (31.2%) | (19.6%) (6.2%) (22.9%) (0.3%) (0.4%) (0.1%) (100%)

ANAHGT | 27,532 26,152 |1,117,518| 99,239 16,377 343 218 61 1,287,439
(2HTER) (2.1%) (2.0%) (86.8% (7.7%) (1.3%) (0.0%) (0.0%) | (0.0%) (100%)
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=l TAIEZHIISMSW) 28 F B9t =0l
2 H S (kcal/kg) 24 (wt%) s d2
5= [ m= A0 22 | otz Jam | S AN
1997 1,496 2,001 54 35 11 10
1999 1,511 2,019 53 36 11 15
2001 1,578 2,981 50 40 10 27
2002 1,945 | 3,403\ 47 43 10 29
2003 2,243 |/ 3,892 \ 42 46 12 33
2004 2,302 3,340 41 49 10 32
2005 2,541 3,611 38 52 10 33
2006 2,596 3,511 37 53 10 33
2007 2,456 3,492 35 54 11 35
2008 2,632 |\ 3531 / 33 53 11 35
2009 2,794 3,57} 34 54 11 37
d == &2, HHd=E st 38 =Al
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- HlEg, EctAE, 80|, URF, 875 24 3t
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Ocean Dumping Reclamation Key Noted Areas:
6,893.75 , 32,100.34 , — Ocean Dumping: 20138 £2H 24Xl
4% 17 > SI|IdHAIE SZ2&0F AlZ
1861509, — Incineration: High efficiency,

10% Replaceable technology

— Reclamation: Sorting out combustibles,
Increase landfill site life span

Incineration
RBCVCIIng (T/D)

o 16445 10185 11,131 11579 9,705 8,036 6,931 6,921 6,893
) p— d .
: o

Ocean Dumping

Vi
80% - 105,904
£y 102,751

60% -

oz _— Recycling

40%

Incineration

20% -

Reclamation

O% T T T T T
2002 2003 2004 2005 2006 2007 2008 2009 2010
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njgf Zl= FAM

Incineration + Energy Recovery

Gasification

RDF (Pre-treatment + Boiler)

Gasification + Power/Heat

sAf 7=
a )
Combustible Incineration
Wwastes
Of A1 =
a I Food Wastes
Organic Compost/Livestock
Wastes —
(RIISHDII=E) Manure/Sludge
\_ J Ocean Dumping

(Modified from MOE, KEITI presentation table)

On-land Treatment (Dried Fuel,
Gasification)




WTE JISIHE 8

Wastes »‘ R&D Area
N\ N\
© 1.97 MSW High Effi. Incmerator
Q | M) Z
L ( )
= % 138 Wastes from Fluff SDF + Energy
22| MTly ) Landfill Site ccovery
8 Industrial, Construction, RDF/RFP = Power
) Agricultural Wastes plant, Cement kiln
S . Gasification +
5 40 ||_Food Wastes Power/Heat .
MT/y || wastewater from Organic Solid Fuel >
O »n|\. y, Food Wastes Power plant, Cement
§ % 1.75 Wastewater iln J
= O MT/y Sludge Biogas +
o=
Land Filled Gas Power/Heat
(LEG) _
Livestock Wastes Biofuel

[Preferred)

Trans-
portation
Fuel
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MBT(D | HI MM ot X F K2 AIAE WA S0t RDF JIS
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ROF (Refuse Derived Fuel) A&

o

- RDF &t2| : 40| 12-100 mm, &4 15-30 mm, =& 10% O|LY, oj & =H



SE0H/IAZ J1= - S A A

A K S [Hé; IHAEAL J1Z Licenser Type 4 2z U
(E/2) | HDI=
J19F 150 x 2 ea MSW AT E&C Nippon Steel (&) Shaft 2006 (2010.2)
% 150 x 2 ea MSW GS + &M Ebara Ebara (¥2) Fluidized 2007 (2010.10)
AL 100 x 2 ea MSW IAF E&C Nippon Steel (¥ &) Shaft 2003 (2008.3)
S | 100 x 2 ea MSW =4 Mitsui (=) Rotary Kiln 2005 (2009.12)
ol 45 x 2 ea MSW Elgy Kobelco (¥ &) Fluidized 2006 (2009)
Ll 70 MSW 2 Ebara Fluidized (2010)
Ebara (¥=2)
= % 48 MSW GS + 27 Ebara Fluidized 2006 (2008.10)
25 48 MSW stet + Of% Kobelco (¥&) Fluidized (2011.2)
oI 30 MSW < + ste} KIMM (3t=) Fixed (2008.6)
A= 25 MSW A Eng. Young Eng.(3t=) Plasma (2006.7)
S 10 (Pilot) MSW GS Platec GS Platec (3t=) Plasma 2008
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H XFE 0l X2t 20 M =2 Ol+

* |[ssues in WTE :

v AZIA|A B AR 282 M)A 118 &9t (Generation of good quality
steam for higher electricity generation efficiency)

v Ol E =8 24 2SA =UHDIIZ d& XH0I= 218t HEd K10
(Adaptability of technologies to different characteristics of wastes)

v IHZ AlOfl Hetot WTE J|& (Waste-To-Energy in big cities)

v HIJIES0 tHet TH A IFSHIE X A O] (Definition of wastes in renewable
energy)

v HIJIE S0IUXI0 e B XIY (Government support to heat energy
from wastes)

v HIIIZ0IHXI0 (HSt ¥ 2 RPS HI€ (Renewable Portfolio Standard

(RPS) for energies from wastes)
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=L HXtlof|{ x| 0|8 2008'H = S 4|
Al AY ALE] H & 0| &2 (Geal/'d) WTE A|A
o=l o at mH 2 HFAH OF
o 1 S o = O - = O =
| (£/20) (Geal/A) Total 7| A= JEERY
Total 78| 17,501 9,644,311 | 8,353,441 | 1,320,871 | 7,032,570 86.6%
Mz 7|=| 45| 13,016 6,976,727 |6,330,363 | 1,253,112 | 5,077,251 90.7%
AR 7| = | 33 4,485 2,667,584 | 2,023,078 67,759 1,955,319 75.8%
O A CE= HE 0|2E20| 2 86.6%2 =3=.
= MEHIIZE 22 90%0 &¢. 2L, ditot=s A5 2= EH 0SS &
V%= ER=E CASE = = US.
= 2N ORI 3l=&2 30%00 2H = 0IXIH, &S WTE Jl=2Z 30%0l
CtSF A Ol =2
=2 T AMO.




WTE SHEQIM MATE AH 25(-2A 58)0 S

40 bar, 400°C AEl é'ét*OI MAH MY

550 -
[ : Germany Q : Southeast Asian Countries

£00 |- A USA @ : Japan NED’C’
g} 450 -
S 400
)
o
8_ 350 - o
g
F 300
=
©
2 250 -

200

150 | ] ] ] ] | ] | | ] ] ] ] | | | | ]

6d 66 68 TO T2 74 76 7B 80 82 84 86 88 90 92 94 96 98
Construction Year

WTE best available technology= 100 bar, 500°C A &S S8t 30% &J| MM S =

Z=X: Takuma Masao et. al., “Contribution to climate change by electricity generation through waste incineration”, MHI report, 41, 212-215, 2004.
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« (RDF HIZAl ¥2 ===) Moisture content = Dryer capacity
mis-match - Low RDF yield

(E5 AH)
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- Use existing WTE facilities with higher efficiency.



Issues in WTE : 1| 7| 20f Cist X2 71504 X] ™o

Energy Source

m
=

m
c

USA

JAPAN

CHINA

KOREA

AUSTRALIA

FRANCE | S. AFRICA | UK

Renewable
Energy

Hydro

Large Hydro

X

O

O

O

O O

Small Hydro

O

O

O

O

O O

Pumped Storage Power Generation

Geothermal

Power Generation

Heat Pump

O

O

Solar Energy

Photovoltaic

Solar Heating

O|0|0O|X

Solar Heat Electricity Generation

O

O

Passive Solar

Sea Power

Wind Power

Biomass

Soiid Biomass

Biomass Gas

0|00 X|0O

O|0|0]0

O|0]0|0O
O|0]0|0

Liquid Biomass

O|O|O0]0|O|IX|O|0]0|X|O|X |00

O|O|010|0|0|0|0|0|X|OIX|O|X

O|O|O0]0|OIX|O|0|0|X|O|X |00

O|0|0|0|0|0|0|0|0] O

O|0|0

Black Liquor

Wastes

Renewable Municipal Wastes

0|0

Non-renewable Municipal Wastes

X110

Industrial Wastes

Non-specific Combustible Renewables

Waste Heat from Wastes

X|X|X|X|O

XXX | X|O

O|0|0|0|0

Food Wastes

Temperature Difference Energy

O

O

O |O|O|0|0|0|0]|0O

New Energy

Fuel Cell

Gasification/Liquefaction of Coal

Hydrogen

O

OO0 X |IX|O|0O|0|0|0|X|0|0|0|0|0|X|O0|0|o] O |X|O|O

O IEAQ| H 7| =0 CHSt XY MIts0|H X ™Eel: “only the energy value

combusted biodegradable material”
O 17| =2|] Non-biodegradable part= renewable£ F1&Z5}X|
a ofg{gt &2 Fo7I =0 HgtetX| =2 Easg

oro
Ll O -
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Issues in WTE : H| 7|2 Qo4 X|of Chst ME X<

L—

H XL X| Al20] Ciet §5 X|&2 UM E0|HX| X|ds Sot
700 == A, AE(B) oL X|= XAHO| etE|a RS

® AZIE 2 zero value &l

= =
IUOIN T|7|S AZH|O|A LS AE A HATIA MM
AElo| 20-25% <. ol2{st IS AE JHe TF AE MiS

Flet SH|FXAE Bl

2011EH 2 H 2tF 20| A 7|& WTE 4H| 7i 24 X[0] |11 S

o A X| 22| S EHol A AT S0 K| 2| £ 2} K| = (RHO, Renewable
Heat Obligation) =2 AE FO[L}, = 0] EfAFSE, X|E, HIO|L
JEA Q.




Issues in WTE M| 7| 20| L X|0f| CHSH 42 RPS H|S

HIIE A2 GII! S0 XI= 2 30l Ot=.

SEUSM IS X CHoLH X & 71

0.25 IGCC, 247t~
0.5 H 7| =
O £ X| 7t A (Land Filled Gas)
1.0 RDF 4 WA
H7|= 7r&a% &7
HFO| 2 0f 4 X|
42
=8 (XA H)
EXEE
1.5 =27 Hr0| 20 A A
ofetE= (HAAHE| 5 km 0|5}
2.0 Az HX|
o= (HAAHE[ 5 km z=11)
Y (UK &)

RPS (Renewable Portfolio Standard): Al « X§AH | H X| &3=2|F 2N =
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