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Environmental

€3 )

Indicator 1 Lifecycle GHG emissions (54 7% 144 JLGHGHEH)

Indicator 2 Soil quality (T3ZEDE)

Indicator 3 Harvest levels of wood resources (K# &R DIFENE %)

Indicator 4 Emissions of hon-GHG air pollutants, including air toxics (KR BEEWMEZEZ T
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Indicator 5 Water use and efficiency (JKFIF R U SR E)
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Indicator 9 Allocation and tenure of land for new bioenergy production (Fif=%i/ N/ A+ T *
WX —EED=HDO T DE D EFREIE)

Indicator 10 Price and supply of a national food basket (EILNJLDBH/ N5y kD {M1&
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Indicator 14 Bioenergy used to expand access to modern energy services GRS R IL
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Indicator 15 Change in mortality and burden of disease attributable to indoor smoke (BN
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Indicator 16 Incidence of occupational injury, illness and fatalities (IS E, KB PIET
DRER)

Economic
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Indicator 17 Productivity ((EEETE)

Indicator 18 Net energy balance (i T )L ¥ —IXX)

Indicator 19 Gross value added (84 A0{iH{E)

Indicator 20 Change in consumption of fossil fuels and traditional use of biomass (b & A
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Indicator 21 Training and re—qualification of the workforce (FE N D IIFER UV ERE)

Indicator 22 Energy diversity (TR JILX—D Z4E1H)
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Indicator 24 Capacity and flexibility of use of bioenergy (/NAA TR IJILX—FIFHDEEHEE
i)
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EDITION December 2011
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2030 FNERIBEH-EEENED HIT

2030 j " S hE
(20135 %) H.’.$
=P B 315 {&kWh 3% (15%)
- Ak 2,810 {EkWh 26% (30%)
LNG : 2,845 {&kWh 27% (43%)

- [BFH : 2,317~2,168{EkWh 22~20% (1%) CREY:
- BIR :  2,366~2,515{8kWh 22~24% (11%) LE=1pa
- = n
&f 10,650 {EkWh * 100%  (100% LNG
_ . uRFA
(x BTRHEICLY BENFERANSI7% BIRL T, HEE
% 9,808f8kWh IZHIH T 2ATIZTRELILZKEENS) mHBIR

LEBIRDOAR (hyaRTEaktx)

- KBS 749{8kWh 7.0% (30%)
- BN : 182{&kwh 1.7% (7%)
HhER :© 102~113{8kWh 1.0~1.1% (5%)
KA :  939~981{8kWh 8.8~9.2% (39%)

“INAATX : 394~490{8EkWh 3.7~4.6% (19%)
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2030 FE DINAARAFEREBENDEA BHIE

2014.1185 R & 20304FEHAE (IEE) EMZFEEARE

1.RFI AR &M E 35kw 24 5kW  (8fE) +215kW

2.EBEM -BEEY 3375kW 375kW  (1.1f%) + 45kW

3.— AR+t -BEXRE 10/5kW 274 ~4005kW (27.4~401%)  +264~390/5kW

RE/NMAIREE 46 5kwW 335 ~461 kW (7.3~10f%)  +289 ~41575kW
(LEE1~3D&E) (32f&kwh) (220 ~310{8kWh) (+188~278{EkWh)

4. INMAHR (FA2V) 25kW 1655kwW (8f&) +1475kW

5. —IREEMEF 78 5kwW 12475kW (1.6f%) + 46 FkW

6. RPSH\F1TLT=5 127 FkW 12775kW

NAIRAREEET 2525kW 602 ~ 728 BkW (2.4~2.9%)  +349 ~47575kW
(EEE1~6DEET) (17798kwh) (394 ~490{EkWh) (+217~313{EkWh)
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Ei% | 1000kWkiE ﬁ#ﬁeﬂéﬁ!\ © O 55kW (1004)

1000~2000 kW | HFMHEESHELE O | ©O 1555kW (1004)
2000 ~ 175kW LIRS A A A 305kW (604)
175 ~ 278KW [Lig + 88 A d O 305kwW (2044)
25 kW~ (E1955kw) [hisE+ A © (D 1005kW (20%)
B |HEAR%E aFsw) B +HEA @) © © | 1005 kW(10%:EH)
HBRARND F5w) B B+BA O © ©| 100-2005kW(EL)
DA~ TR
FITRREHSET : B 180 KW + B 200~300/5 KW =380~4805 kW
9B N| BRAkA @Fhw) | [EE+EA Q@ ©] 200BKW(E%ES

2030 FEDAKRE/NAATAFKEZEABIE: 3355KW~4615kW
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(X R WA & b ¢ ] b i

QT ERHEENELD (BXZE-KEREIA—X, BER{EYR . Micro Algae)
O Rt LT fiT=&bEH D ()LO—RZEH, Pyrolysis. BTL etc)

20154 20204F 20254 20305

| KR T BB

E1H R/ AR >
D BERAE ERED RKE®R Micro Algae >
JERI R IR 4 3k
FE21HM
/{,{T%*ﬂ_ +)LO—XITAHR/—)L  Pyrolysis BTL >
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KXEDFLGE)LA—XITA/—)LET7O Ik
T+t = HERIBTE | £ERE BT Bk R
POET-DSM 201343k 105 KL/4E | Andritz 2E%¥ | DSM(J#) GMO ZEC5/C6
1R (FRIRER) (Perdue X%)
Vercipia (BPA' | BPA\HLUERREA | 9AKL/E | ZREE CoHE®x | KOM+EH
VereniumEIR) (2ER 3E%)
Mascoma 20134FEFK 8 AKL/&E | B4t CBP GMOEHC5/C6
BlueFire(H$&) | ? 7 BKL/EE | BWREE C5/ C6 GMOE &
Abengora 20134k 9B KL/IE | ML Novozyme | 2% F B
Chemtex {# | 20134k A KL/EE | Andritz 2% | Proesa 2B B
% | 2014 8HKLIE | &R
DuPont(Genenc | 20144 115 KL/ZE | AFEX (7>E | Genencor | GMO ZEC5/C6
orE i) =T Rw) (Perdue X=)
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Cellulosic Biofuels Industry is Emerging Now

6 20 36 1.4 13

2 5 Fiberight Mascoma Inbicon M&G-Chemtex
lowa, USA Michigan, USA Florida, USA ~ Denmark Italy

Poet Launch: 2013 Launch: 2013 Launch: 2013 Launch: 2009 Launch: 2012

lowa, USA A A%

Launch: 2013 eopditingeenees s a4 :

Dupont CE . ( ------- "

lowa, USA

Launch: 2013

25

Abengoa
Kansas, USA
Launch: 2013

KiOR
Mississippi, USA

Launch: 2012 {.‘S
BP <l llllllllllllllllll

Gulf Coast, USA
Launch: n/a

~*» COFCO/
4 SINOPEC
v China

Launch: 2013

%

4

W

5, Petrobras
Brazil Spain

Launch: 2013 Launch: 2009

¢

Volumes and launch dates as announced by the respective companies

18 Large-scale facilities that are under construction or planned. Capacity in million U.S. gallons per year t h e e n e r g y C r 0 p ( 0 m p a n y *

Source: publicly available information

H 8 Cerestt & . L . :
Mitsubishi Corporation All Right
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2nd stage

C6 rich stream

C5 rich stream
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1. XEFLDIELIWNRFT—IODIEEE

2. BERERICRITAEORRETILDIEE

() NBARIZ/—ILZEBMEEYMET HEWNIFES

(2) ECTHEET 5D M ? (Location Factor)

Q) EEENHETE (RTE=RELY)

(4) [RHEDEFE

(5) BEIRFDE—4 vk (20084ENEDOZR E B4Z:40M/L = 80~100M/L)

3. Lil2.ZAliRE LB E T O REARD A M4
(1) BARDIEXRYT IL—7T &0 B i 5 0 BUAE A #E 4t
(2) All Japan& L T D £ filT e 3L 0D Bl A
(3) Global Open Innovation|Z&k 2 CKEZEELDAlliance)

(2013%F3~78 TR IE2HK/N\AARF OISR = 11 TEEER)
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—7 vk

2008  [R;M{E#S

KEFyEO3Y
4/l

F)EAIVIS) =)

Tax Credit Incentive

US$50/Barrel
=\6,000/Barrel (\120/US$)
=\37.5/t — 40H/¢

US$1.6~1.9/Gallon

=US$0.42~0.5/t — 40 './z]

: US$2.20/Gallon (=52H /1)
- US$1.01/Gallon

|

After Incentive

- US$3.21/Gallon

—US$O 85/¢

=77H/£(90

I/US$) — 80

/2L




BEXARERERRHOBTLESEDENIDONT

1. BREICLDNTDOZEHHLDD., EXRERERDIREH O —RAEHERD
BLEBELZLUTORYTHS. BIL, KEREHOANIIZVERE
AN EHREENEBETH D,

+)La—X AZIE)LA—R g =
L= NE2 32 ~ 38% 31 ~ 42 % 3~ 6%
=D 24 ~ 40 % 25 ~ 50 % 10 ~ 30 %

2. COMBDENILORERFIERRICEANTHOBARTHS 4. AILE
ITEOERE, IRILF—BEASBRAE# ToNBDON—RIHITHS,
X, #Ele-RBEERET ST LB THRE - FRET IV ELNDH D,

3. fELN, ERRICIIHBWREEE. TILAVE, KEGE (ELER) FORILEEN
BRASNSD ., KERITELOLDVRISEENDELGDO T, B EXXIETILAY
REIEXEREHE O E-HRGEILEEET IDHENH D,
RR—DIZT, BARDRRALFTILIEEZTHDIAN/TIHIL-N\ILEL T %
EKEBDEEICDODNWTARERICEDEHERT 5,
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HEADEZER I

—RAERDOEFS

Availability of agricultural residues in 2007 .
Unit: M t dry/yr

Corn:
Wheat: straw
Cotton: stalks

stalks + cobs + husks

Rice: straws + husks

Sugar cane: tops/leaves + bagasse

Palm: EFB +shell +fibre

Cassava: pulps + stalks

Others: Coconut (shell, husks), Groundnuts (husks, straw), Millet (stalks), Oats (straw),

Rye (straw),

\ My ()
Agricultural residues @) °
Countries Mt dry/yr 2
1| China 162
2|USA 150
3|India 102
4| Brazil 67
5|Indonesia 34
6| Pakistan 16
7| Thailand 17
8] Viet Nam 14
9] Argentina 13
10|Mexico 13

/

< Sugar cane (a)
<) Cotton (a)
< Palm (a)

<« Cassava(a)
<] Others (a)

=< 100Mt dry
[~ %
\\(\\\&_./j‘l// 5

<) Corn (a)
<) Rice (a)
<@ Wheat (a)
Sugar cane (a)
< Cotton (a)
<@ Palm (a)
<« Cassava(a)
<) Others (a)

agri-t
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— A& IRDFEEIK;

BERTIILO—RNAFIRAEROFEEIRR (HHF, 2007F)

Producton M tdry/yr)

[ Tigoss

0 200 400 600 800 1,000
| |
ComMaize) |[husks| cobs | stalks |
W heat straw |
....................................................................................... I
----- Rice.naddy [MUSHS — ——straw ]|
'::,s_g_gar cane |bagasse FL:'\toos/ eaves
----------- _....------I"" \
\
Soybeans straw | I—
............... [T ulp \
""" Cassava ﬁ]
“0.jlpah fuit IEFB

TOTFTCEEIZHFEET H/NMATR
iéil\o

[ L. hODFEICE. BiAD
DRI INES R T LD
WE,

| A\HROSEBITHBOMBLL
THESh TV, REBH S

DT. REDB->THENDERE

[REEBREIAE L,

X N\DEYNT N—LDZEREIE, TIHTHREL

THY. BREELTHHRIMKREL,

DERIEERDHE, BB A LLEMEDRLTEY., F
EFEOEEHRLZL

Mitsubishi Corporation All Right

YhOFELF vy N\DFIEHENELDIGEICIE, E
OEXE. Xy /\OmMADEIILO—RZREREZFAETS
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20 fi% A U?% 2N
F2 | F3 }
79 % 2 -8 ~-9 >200 | 5-10 5-20 | 520 | 5-20
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- (C12DIEE)
NZIZA F 4 % 27 12 -4 >200 | <0 <0 <0 <0
2 A A 55 | 5 +3 (C18F|LLF.2DiEE)
v i 60 1 -1~
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Nty | A bl 9 1 +13 >200 | 60-70 | 70-8 | 60-8 | 65-70
SNV 0 0
RBD» -
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RBD #14
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-LHE., EISHREEZSNTLNSED
f”é — N ERERE AV TIREN LSO
(RFEH., K=l N—LAH fth) 4 A
5 B KFIE
ERER(DAT. ¥ ebn77, HY)F434th) ‘ HiEE ‘ Bio SPK
5 B B s
. Micro Algae(###li%55) , h y
e, 4
NMATzNEERIEDEE
® FND/NAMATREHE: ' -IATA () CO2KI B ERE /A 4
- 20204 LIREIEMLZL (6%ER)
4 o s ", = 20504E43 (20054 1)
I O—RZI/INMA TR 4 ME -Boeing H4&:201542305KL (1%)
‘ (Pyrolysis); "AST™ % : 201257 A (50%EH)
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INAFTTIERE (DA F/AFH)

7 A1)+ (Camelina Sativa) $1)7F 43 (Brassica Carinata)

KEO—E, /NE, REDWHIEYMELTRIHIN TN, EIJ%I?TE THSL AT77VHERE, REMERCEIEL-S
BFMRONDMIE, NAFT—EILREDOERERRE SUETHHIENAIRE, BIZBEH LM, EHNSENSHBIZIE
LTEFBSN, NMA Dy MRBE DO REERITIZHIEL I)WJE‘HI\ SHINDEIZERRICT, HEIIBEMEYELT
FIASN TS, BIESNTULELY,

1. B mEBLU-YDOINES: 1. B mBELE-YDINES
HFEDYRAFTUMIZEITHINES: 3000Kg/haM 2 skt 85 HY. 1730Kg/ha( 0.7MT/ac)h 4 1E,

1.3k>/ha~1.7k>/ha . Max. 2.0k>/ha

2. HREDHER:
MOEYMFHEICIEITELLEIRBE THERIENE XS,

2. :nia) :
PEROER RIBIERE— LIS TR AT BTt

R IBRAEF—LIZED

REMMBOIER HATEE, et iy
4 #8~1047200,000~ .,EG?HI?EE
280,000ha® ;15 FH #h D 45% L)k
FEIR A EIEEIZT. 80,000~ ]
110,000KLD N E BN S, 4. ﬁa‘ﬂﬁa
55 w-%h Y
3. HInEEE HAREND,
= 37-38%F2 %, gRELTD
F=H WIE[E e B
H<h?
45 w-%7MH
HADENRA
BHEIDHE &I

HHM?
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Andritz Biomass Boiler

ANDRITZ Biomass Boiler

NAFTIARA S—DGRASET  F/ULTER, EERARE. 1—FT 1) 71« —HRE.
N - BAKERE

BFB
ECOFLUID

46 references

¥

M L
pis ;-ﬂﬁl qw ._hﬁ

CFB
POWERFLUID®

Y| 34 references

Fuels:

= Wood biomass

= Recycled wood
= Energy cultivates
= Sludges

= Rejects

= Peat

= RDF

= Coal max.20%
Boiler size:

= Steam flow 25 - 450 t/h
= Upto 100 MW,

Recovery and Power Division, PB28_03_ 2012

Fuels:

= Wood biomass
= Recycled wood
= Energy cultivates
= Sludges

= Peat

= RDF

= Lignites

= Coals

Boiler size:

= Steam flow 50-500 t/h
= Up to 180 MW,

ANDRITL

Pulp & Paper



Andritz BFB (KB /\(ATAEBARAS—)

7> K1)y BFB Flow Chart
BC: /NA=Xa>tT+

Steam Drum

A
Q@
3
0
Water v

Downcomers

+

Dust Collector

Sand

1'1;

Induced Draft Fan

ANDRITL

Pulp & Paper
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ORC (Organic Rankine Cycle: /\{F1)—H )
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KA Burkhardt t& /N EIKE /N *fZI"?ZﬁZﬂZQLE_,

[

—| CHP |
=l J@
i | 180kW

HRILEEDORR: RBEKTVIFSTRE

-EHHF:180 kW (REZNE £930%. FTREEE 17 :6kW)

BV 1 270 kW (3hEE50% ., 90°C R /K -ZZ & FI )

ARLYMNBEE:$9120 kg/h (3—0Ow/\3RIREN plus — A1)
(IR¥EH = :30t/y) GEKEBEHE 1M’ /y)

FAAEE 110ELLE

BELEE RERER 1005 KEE#AZ S

AR AR

/ H2:18~22%, CO:26~30%. CH4:2~3%, CO2:9~11%
370071730%2600mm Rulu - W+ ESHSHE TEHREEERE 5,760kw DEHILED
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2. BRREBX. ERRELIVLREDENS%IEESL,
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1. BERABARSMRRAAS—ZEZRIT BB, MTIARBEZTDHE
FITEMZERL TRET HHENHILSh T,
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= Torrefaction PelletCTHNIL BHREE30% L LIZ EIFAHEMNTTRE,
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Torrefaction (ixik) &lE?
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Torrefaction Pelletd& % ?

1. Torrefaction Pellets & T8
BEIINAATX Torrefaction Materials  Torrefaction Pellets

> = > B D § > g B <
® . ;‘ Qf e B0 ,f‘ ® B0 A ® B0
1 min 2 min 3 min 4 min 5 min
H{EL:ECN
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Torrefaction Pellet?®#H

R(REFvT . KEXRLYREDLEE)

I8 B (B {I) RKEFy7 | KEALyh | Torrefaction Pellet
&K (%) 35% 10% 3%
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&L E (kg/mi) 475 650 750
FEEL-YDOIPE -
3 50 10.1 14.9
WS (GJ/m)
AL L] e — A @) @
NIER 3Z0
Wai5 500 (L3 9%) (50%) (100%) (150%)
oy ANVINIVR o A ©
T EtE A o ©

Hi 88 :ECN
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ECN PILOT PLANT PATRIG
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Torrefaction pilot-plant testing (50-100 kg/h)
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‘ Andritz T >~¥—% Demo Plant (1ton/h)

JAatX:

[ ]

[RE B R AEAETFYTE)
U #BA
Rotary Dryer
U  &IKE 810%
X! Torrefaction Reactor
U mH
Hammer Mill
U
Pelletizer (/X145 —4#L)
Y
Torrefied Pellet (1ton/h)

H i : Andritz
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International Biomass Torrefaction Council
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IBTC Full Members
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BRERNERRENERH EDEEROAA—T RETORE)

High yield decreases transportation
and land costs

5t/ha
Agriculture and
Forestry Residues
10t/ha 2 tons/acre
e Wild Grasses

Energy Crops
4tons/acre / 5 to?'ys/acre

Energy Crops
12.5 tons/acre

T i Energy Crops
50 miles = §$$ 20 tons/acre
80km
« At 2 tons of biomass per acre, a 5,000-

ton/day biorefinery would require a
radius of about 50 miles to support it.

+ A 20-ton dedicated energy crop would
shrink that area by 90%

500,000 gal/day scenario

2FklI/H=605kl/=E
Richard Hamilton, Ceres

tHAT) Development of Cellulosic Biofuels, Chris SomervilleEnergy Biosciences InstitutelC Berkeley, LBL, University of Illinois

NAATRANEGHFHEOR DR

HARVEST & TRANSPORTATION COST VS. YIELD DENSITY

$70

$60
§50
£ 40
g
& s30

5 25
f Tons per acre

13t/ha

BREDTE, B(EEEARUI-YDNATIREE
B) DN RAZFARMEZADLTLEEL D728 L1445,

Hi # : Development of Cellulosic Biofuels, Chris Somerville Energy Biosciences Institute, Berkeley, LBL University of lllinois

Mitsubishi Corporation All Right Reserved
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