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Overview of the investigation

Purpose of the investigation
The utilization of waste biomass is important in itself and also from the perspectives of creating a
sound material-cycle society and mitigating global warming. The Fundamental Law for the
Promotion of Utilization of Biomass was enacted in June 2009, and pursuant to its provisions the
Fundamental Plan for the Promotion of Utilization of Biomass which stipulates the basics of
policies for promoting the utilization of biomass and sets numerical national targets to be achieved
(“Fundamental Plan”) was approved by the Cabinet in December 2010. In addition, the Wastes
Disposal Facility Development Plan which was prepared pursuant to the provisions of the Waste
Management and Public Cleansing Law and sets out targets for waste management facilities
construction projects was approved by the Cabinet in May 2013. The new plan, among others,
calls for the construction of facilities for waste-to-feed conversion, composting of waste and
high-efficiency recovery of methane to promote the utilization of waste biomass, while taking into

account local characteristics.

The Ministry of the Environment (“MOE”) in its Waste Biomass Utilization Promotion Research
Project in fiscal years 2011 and 2012 developed a “Roadmap to Utilize Waste Biomass”
(“Roadmap™) directed toward achieving the utilization targets that had been set for different kinds
of biomass in the Fundamental Plan. To facilitate realization of the Roadmap, starting in fiscal year
2014 the Subsidy System for Promoting the Establishment of a Sound Material-Cycle Society
applied an ‘add-on’ subsidization rate to facilities that make comprehensive efforts to achieve both
high-efficiency energy utilization and the stepped-up disposal of disaster waste. Methane gas
facilities qualify for the preferential rate. The Research Project for Promotion of Embarking on
Waste Biomass Utilization that began in fiscal year 2013 identified the waste biomass gasification
system best suited to the local conditions for each of the selected municipalities and communities,
and evaluated their advantages in terms of environmental load and cost. The knowledge and
findings obtained through this exercise were used to explore the ways and means to accelerate the
adoption of biomass gasification systems around the country. The outcomes of the study, combined
with input from the officials of pioneering municipal governments, were compiled in the form of
the Fiscal Year 2015 Waste Biomass Utilization Project Initiation Manual. The study outcomes are
also made available to the public on a special website for promoting the utilization of waste
biomass.

In this context, the present research collected and compiled information that was useful for the
adoption of biomass gasification systems by municipalities, and worked to enrich the content of
the manual. This pool of information and knowledge is expected to encourage the further

promotion of biomass utilization by municipalities and in this way lead to the increased utilization



of waste biomass in this country.

Flow of the investigation and the results
(1) Evaluating the progress of the Roadmap to Utilize Waste Biomass
The available survey and study results on utilization targets and achievement strategies described
in the Roadmap to Utilize Waste Biomass were reviewed and summarized to capture the latest
situation regarding recycled use of food waste and used paper (generated quantities, recycled
quantities, final disposal volumes, etc.). The progress of the Roadmap was then evaluated.
Furthermore, on the basis of the evaluated progress and the outlook of municipal facilities
construction schedules for the years ahead, research was carried out on effective policy measures
and technologies to promote waste biomass utilization with 2030 as the target year.
(2) Enriching the manuals for promotion of waste biomass utilization
With a view to further promoting the utilization of waste biomass, the FY2015 Waste Biomass
Utilization Initiation Manual (March 2016) and the FY2015 Methane Gasification Facility
Introduction Manual (March 2016) were reviewed closely and updated as FY2016 manuals. The
compilation work included the following:
1) Updating information based on the latest knowledge
Sections and descriptions in the manuals which require periodic updates such as the pioneering
case examples were checked, and as required, the municipalities concerned were contacted to
bring the manuals up to date.
2) Enriching the content
Latest knowledge and technical information were incorporated into the manuals in order to
enrich the content.
For this purpose, the working group referred to in (4) 2) below was organized to make intensive
reviews. The work of the working group was then reviewed and scrutinized by a wide spectrum
of concerned parties including municipal government officials and experts from plant equipment
manufacturers. In this way, the FY2016 manuals were completed.
(3) Briefing sessions for promotion of waste biomass utilization
Briefing sessions were organized for the benefit of municipalities at about three different
locations.
The briefing sessions program was structured for the purpose of sharing the knowledge about
biomass gasification systems by way of the manuals and by other means. The speakers and
presenters for these briefing sessions were chosen after contacting academic societies with a
wealth of knowledge on waste biomass and consulting with the MOE official in charge.
When holding these briefing sessions, the best possible coordination was made with prefectural
governments, the MOE’s Regional Environment Offices and other pertinent associations and
bodies involved in waste management. When the presenter was an MOE official, assistance was

provided to prepare the presentation materials.



A questionnaire was distributed to the briefing session participants to find out their opinions on
the structure, content and usage of the manuals, the stage of planning or implementation of
biomass gasification systems in their jurisdictions, and any hopes or requests for MOE support
for their future project initiation. The responses were compiled and summarized.
(4) Organizing and running the study group and the working group

1) Organizing and running the study group
The research project was conducted with the involvement of a study group which included
academic experts in the fields concerned, officials in local governments, other pertinent
associations and bodies involved in waste management, which provided useful advice on the
research topics. The study group consisted of about ten members and they met three times in
central Tokyo. The appointment of the members was proposed by the research contractor and
was finalized after consultation with the MOE official in charge.

2) Organizing and running the working group
A working group was organized with a mandate to make detailed studies on the research topic
(2) above. The working group was organized and run in consultation with the MOE official in
charge, and in close cooperation with the academic societies with a wealth of knowledge on
waste biomass. The working group consisted of about fifteen members and they met about two
times, in principle, in central Tokyo. The appointment of the working group members was
proposed by the research contractor, with the understanding to include technical experts from
plant equipment manufacturers and consultants, and with advice from the academic societies
with a wealth of knowledge on waste biomass, and was finalized after consultation with the
MOE official in charge.
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@FELEENF - BEFRLAEALRROERRICE 2 EREZDBEF AR LM

ATE@DFEE NS . AR OMEFE R L D A X ALEANES R LB EZ -0 — R~ v
THARBRICOWTHWO CiHMliziTo72L2 2 A, FTRO LBV 2030 L THRKAK 35.0% L 720

xf BAU (28.6%) b T6.478 A higL

RI-12 REBMH - BENALAEN LERORMERE L
B RIREOTRME

RE XN,

] EH(FE FEF R (BAU) (FE)
2009 [ 2010 [ 2011 | 2012 [ 2013 2020 2025 2030
RERBESEENS (248" Ft 11,865 11.298) 12,060 12,086 11,767 10,171 9,889 9,558
833 1,027
S5 HH FAMET —R Tt WAL (BAU+HAM#IE) 128 WAZ AL (BAU+ B A MR AE) 322
WAR AL (B %) 705 RAFAE LIS (EIBIE %) 705
891 1,210,
. .5 —
35 HA FAME EARBIL) 7—2 Tt WAZ AL (BAU+BA IR AE) 186 WS AL (BAU+ A MR L) 504
ﬁiﬂm{iﬁﬂ%ﬁw 728 746 796 761 753 782 RAZAL LS GBS 705 WARACLIS (EIBIEF) 705
888 1,149
SO FAMET —2 Tt MAZAE (BAU+B AL 182 WAS AL (BAU+ A MR L) 444
WAZ AL (REEE) - 705 PAS AL LIS GEIBIES) 705
982 1,404,
SOFTH HAME FERRFR) 77— Tt A AL (BAU+BAMEIE): 276! AAFAE (BAU+BAMELL): 699
RAZALLS GEIELS) 705 PAZ AL LIS GEIBIES) 705
FERBQERY (e Ft 3823 3707| 3373 3359 3333 2,910 2,740 2,614
BAERBLERET Ft 1,018 962| 1,058) 1,129 1086 1,275 1319 1,350
BB (ER) (ReRTY Ft 3001 3027| 2838 2642 2700 2,482 2,400 2,340
BAEFRERE Ft 2988 3015 2826| 2628 2687 2,472 2,391 2,330
BEFIAER REXRBEGEENE BERFH - BAMET—R % 8.4% 10.7%
35LEFEHT- WAME (ERRMR) 7 —R % 9.0% 12.7%
6.1% 6.6% 6.6% 6.3% 6.4% 7.7%
S0 EH - WAMBET—R % 9.0% 12.0%
S0FFEHT - HAME (ERERE) 7 —R 9.9% 14.7%
EEXRRRBEEY 26.6%  26.0% 31.4%  336%  32.6% 43.8% 48.1% 51.7%
BB RRE () 99.6%  99.6%  99.6%  99.5%|  99.5% 99.6% 99.6% 99.6%
ISEEH - BAMET—R 30.2% 32.4%
3SR HAME (ERRMAE) 7 —R % 30.6% 33.7%
it 25.3%|  26.2%|  25.6%| 25.0% 25.4% 29.1%

S0EEH - BAMET—R % 30.6% 33.3%
304 FEHT- WAME (ERRERE) 7 —R % 31.2% 35.0%

ED) AQBICEARAERNRELEOFD RUBRERE AT R SCRES A ¥ BHIR B EERIC LR EMHIDR LML I

E2) AMAL TR DOEAER (2009 ~2013 4 ERMEMN ST B CKY HH) EMBKL THEE.

{BL. 20254 £, 2030 FEI DUV Td, A2 ALALIBIER D BAMEALI & DM ERBR

E3)2009~2013F ERMMSEBHICKYHERT (RIEICEoTIF2019RIF20204F EREMF BFEASRESN TS =0, RIFISFTN LY SHITHIRSN DA REMA H BN, CCTIEFEELTLVELY)
E4) BRICECBARRERENTOVTIE, 201 9FEICBEFREREEBREELTHLOEL T, 2009~2019FE ORI R UHERHEN DT BRI LY HER

—REERNELTARSNERITOVTIE. RERRREENFLRAFICBERASNALOLLE

E5) BERMOBFEF AREMERFTHELTHE
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19,000 19,000
16,000 \\ | 16,000 \ |
N NN NS NN N NN NN
5,000 337% 5,000 33.0%
\ 4 :32.4% — 333%
i 4500 28.6% i 4500 28.6%
4,000 | 4,000
500 ) 5 TH0%I 2200 ) T5TRO%IE
2030 ER RN 2030 EFF R
BEFIAE BEFAE
3,000 L 3,000
2009 2010 2011 2012 2013 2014 .. 2020 .. 2025 .. 2030 2009 2010 2011 2012 2013 2014 .. 2020 .. 2025 .. 2030
- . . FE - . . FHE
— LR ALAE [3FEEH - BAMES—X] —BEFALAE BoEEH -BAMET—X]
—BEFALAE [BSEEH-GFAMRGERRERAE) 7—X] — BAEFALAE BoFEEH SAMR AR 7—X]
— EEFALAE [BAVS—X] — BEFIALmE [BAUT—X]
—_—RRREENEREE —_—RmEENERER

I-19 A2 EBAMEDFRAREZEFTA-EMEENFRLEELBENA
TREDFrEHEET (£ B FEEHBE. £ 0 FEHERE)

®* 2 ALDEANMEIZ[F 1= 5R7E & x5k
APECHEIE L7 [X3R) 12B1F 2 A Z ALDOBAINEIZOWT, BUROME & R OZE 2 %

TP 7=,
Ltk THBAD XL ACHEATOBANZEET 720121, HIFZEA LG5 I1@EE (5

HILHS) LR DG ERD N DON— RV E FF 5L NEETH D,
WMAICHZ>TON— e LT, BICROEENEESN D,

DOALIZBNT, ZHOLBIILRBA LI,

QO P IBT D FRE DALE DB,

@B D BB 2R fi s B 2y - EEE L LED AV v b (L F 2R, A
X T AR L DUALE) DS,

OB . AT ARV 5% BRI DFRIE A S — A DFELR DL,

LI, AL AMEEANR D N— RV LT, SR TOREZ I L., SEEIT DM
7%l LT HHTR 226 05 RIE TIX, 2 9 W o 7e@Lm b iR O BERR R & sl L TS Z
ENREEEZEZBND,

T) ETH, MTHDDH - ER

AL HEBERNRTH HETHOMI BRI - IWETE D 2 LRRRETH L0, /M
EFT VX TEBESNTWOIRETHD, TOHBELARGTHHT D, IRIA LA THEDIL
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LE2HNTT 2%, PE - IR DB TRM DAL 5,

FeERGITH HPMTTPREAS Tk, BHEEIC LV AR HNOEZHEZENL THD
D, RO IR OWNWTRART — X TR RITH 5,

ZOZEMND, DRIPEHITEE LW SRR HEGRNE S TRV E W IRIL T, BiIRKIZL -
THIZAY v FRSDLDIPARLRRWTH L LEZEZOND, ZOZLIZOWTHIBKRRED LD
WCEZ TV ERHART v r— O WTEAZBE LB ERE~O 7 ) 7 THET S
TENEELEZD,

—Ji ERIRIET T AF v 7O ZHARI LY | WO EE A UREHLER T RE T hIUR, HE
HIFOBM NI SN D & EDICAZ LV HAREBEOHEKRICHFHEGTHDOT, ZoDH5EE X
BT ENEETHD,

A) AP UREBEZTDOERN

AL R SIZONWT, AR X UHEBETH 0% REOEKENRH Y | BiFTHCRHAMAE T
IR BERD (AHRITASGLEREFI N £ 7213 FARRGR) WBEL T\ D, FEER S EIRTITA Z &
ABETHDLZ D, PAKREOKRS & - MERDBEEAFOWLIREET) - BERICKE REEL KT T
2D, DFEY, oK ETHEOKISDEZNEDEZJNIAH L TH, £ D5 I A IRES
NATDITBERFE OMBEE )L (AR T A E—AETAHE) L1326 T ., BAXRO ZAE T
WG C7ebD e, ZO[mIE, RS AR O A X VRS ZHOFIG D EWVIE EBHE I
Do AEMB . BIRIRIZE 5T, A X VR S OWWICRIEERRD & 5 O TIEZRW)N,

) BARDE CHEEADD G

AARDAEZHITZERDNL ., TUoE=THELZEIT 572002 % U REET S BEIEDIRE
10%RREICHIML TV DR TH D, 207D, BN THRUHERM AT, ERBREICL DA
PFARKOBFABBEL > TS, ZOX D R HFRIEEZLEE T5 2 LICHEE#RSH 2D T
[ EVALAYIIN

T) A2 UREBREORE

A B AL BERMER, D 2 2 8o v R EHMBERI & Z iR L2356, a3 v RIC X D
DNy % B S)5eEE (FIT HAfc k5 A2 o W AFEEDTE) THANOAY v FBARKEWN
ZENRENTWD, LRI, XX 3B O E 2 JH| © & 2 HAny 38 3 2 Tl
72U,

1) AR A ZAOFARELX

A B AR BEN L2 A Z T ZAOR A HEIEL, BUR, T AT P2 K 5 FESHERL
DT A ZEEFENEOREN DD, TOMICHHBREIER L, A X U TAFHFAICL D 2
Uy FZAIET 5 Z RN TEUR, PRI A Z AUREIZIT TENTH D,
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(6) REMRNAAIABEFARRLICHS C0, BB RDOHAE

AL AEDBENENERDBERIZEE LV bREEENERSNLOMRITER L, A X ALEAIN
WU & o TR B 2 BB AR N O L F — i CO2 DHIEEN R 2 it L7,

D00, HliEz R DR F M4
SN L . COHIMEDHEIZHTe > TOREFRMITKRD LIV & LT,

<BHEHEME>

c ABAMUIZ L S TEI LT A X o HAFKEIZHOWT, BURCTHE SN DR KRDEORELIT
IbDE LTHER LT, BAMIZIZ, A% /ﬂ:&&f?ég THLVBE Y 72 D O3 R R HLAL
(370kWh/t 1) 450kWh/t *2)) #F U TR L, *

CIRBL A ACEANRIZ BT o TEL, ITEOEM G, BEEIE D a3 2 REFR A L
WZRDHEBESNDGZ DD, AZAMEBEANZLLZBERICOWVWTE, BEAIEDa A
Mgk & U CORERE (A AT AFRE+HFERENEC L5 5E) Tl L7,

PTEL) 2009~2025 AR ARG T OV T, AT (WUL OEHMESE Z S & Lo A Z AbiERR) 6N

A FH AFEAERIERME  190NmM3/t LOH AT DU A—H R T by MENSH AT DU FE |

HH 0 39.5% & L, ORI XD FH, '
190Nm?/t X 17,900kJ/Nm3-3,600kJ/kWh X 39.5% = 370k Wh/t

| 1E2) 2026~2030 A ARGRIC OV T, TR R OEHES 284S & Lie A 2 AL 7258 |
A AT AFEBFHEMEDOHRRRT > %/ 0 210Nm3/t L OH AT VU A= R T Ly MED
BHAT D UIRENRORIRT v/ 0 425% & L, oAU X0 FiH, ;
| 210Nm?3/t X 17,900kd/Nm?3-3,600kd/kWh X 42.5% = 450kWh/t |
PTE3) A X UABECEE D FEE ORISR Z RO BT, A X ALIEE OB I D B RSS, BEAD |
= Mgk D ZHE « CHEOLEEIC L) RBEKLOCBENEBREOLH 2 EETHLENRH DN, 22T !
TEES L LT, :

<00, K E>
C A S AGHAIZAE S FEERAING £ 5, BAPHSEO=F L% — I 002 OHIBRE R L

“o BARHIZIZ, A & L ABE AN %T&@%%?é?é 2|2, COz HEHEJFHAL (0.579t-CO2/MWh :
BENREN APEHERE - W55 - ARBIEICB T 2% ((VEfE) L) 2RO CEH
L7z,

FEAEBMIH & A X ACZHANRIZLE S FEEH M & CO HIIRDHER S D25 &0 kK
DEBYTHD,
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200, HlEzn R DA FER
A EANH S A & AGENIMEDHERIT & 25 EIEINE L CO: BIBANR OB R L THRIC

T

WMANMESND AZ Alisk (BEHIE D X1 R) OREEIT 2030 )RS T 481~
1,224GWh & 720 2014 FE D COs B &1L 269~705kt-CO2 & iAK S 7=,

RI-13 AZ LBAMZFEIZHES HEBEKRU C02 HIHEDFRHAR

BE St

2009 2010 2011 2012 2013 2014 |--| 2020 [--| 2025 2030
BAU GWh/ 4 9 9 9 10 17 23 47 78 78
kW 1,000 1,000 1,100 1,200 2,000 2,700 6,200 10,500 10,500
Xt 2014 F b |fE 2.1 3.4 3.4
S5ETH - WAMES—R GWh/4E 9 9 9 10 17 23 47 125 481
kW 1,000 1,000 1,100 1,200 2,000 2,700 6,200 17,100 67,400
20144 b ({5 2.1 5.5 21.3
REE [SFEHF-EAMRGEREFRY) 7—R GWh/ 4 9 9 9 10 17 23 47 188 778
) kW 1,000 1,000 1,100 1,200 2,000 2,700 6,200 25,800 109,400
xt 20144 FELE | {2 2.4 8.3 345
S0EEH - BAMES—R GWh/ & 9 9 9 10 17 23 58 213 773
kW 1,000 1,000 1,100 1,200 2,000 2,700 7,900 29,500 109,400
Xt 20144 FELL | {5 2.6 9.4 343
S0EEH - BAME EAERAR) 7 —X GWh/ & 9 9 9 10 17 23 58 325 1,224
kW 1,000 1,000 1,100 1,200 2,000 2,700 7,900 45,200 173,300
Xt 20144 FELL |5 26 14.4 54.2
BAU ktCO2/ & 5 5 6 6 10 13 28 46 46
*t 20144F FE Hh [ktCO2/4F 14 32 32
35 EH - WAMES —R ktCO2/ £ 5 5 6 6 10 13 28 73 282
coz b 20144 fE H [ktCO2/4F 14 60 269
HiE  |35EEH - BAMEEARRAR) y—X ktCO2/ 4 5 5 6 6 10 13 28 110 457
2 *t 20144 FE b [ktCO2/4F 14 97 444
S0FEFHH - WAMES—R ktCO2/4F 5 5 6 6 10 13 34 125 454
5t 20144 FE b |ktCO2/4F 21 112 440
S0EFHH - WAME EABEHE) 7¥—X ktCO2/4F 5 5 6 6 10 13 34 191 718
5t 20144 FE b |ktCO2/4F 21 177 705

SEN) ARALTURAURIERDNAAH R RBE (L. A2 ALIIZ R (2009~ 20144 FE (S FAH(E, 20204 B AR (LHERHIE) 12, 370kWh/t ™7 450kWh/t 2% THH,
X1 2021~2025F EZAMERVEAMET —R]. RUBAUT —RIZDNT, EATBRINO/N\A(FH RFEEZEME: 190Nm3/t. HARIU DU A=A ILYMENDA AT D U FEE#HE: 39.5%&L .

RORICKYFH, 190Nm3/t X 17,900kJ/Nm3 +3,600kJ/kWh X 39.5% = 370kWh/t

%2 2026~2030F EFAMER[EAME FERRRME) 7—RDNT, EATRHIHL/N\AFHRREZREEBORAIE: 210Nm3/t, HRALL DU A—h U Ty MEDD

HRIVOUEBNEDRAKIE:425%E0 . RORICEYHH.  210Nm3/t X 17,900kJ/Nm3 =3,600kJ/kWh X 42.5%=450kWh/t

AEALAV AR TERRISH TR0 R BRI, LT O&EH THEET 1.

%3 BEIBETEHELIIBEDBRIEROFREFEEDOFHNERERRE M OMEHE, 2020,2025 2030 F FEICHTIHRAERNDRXBERETOEBETHIL. FEEOHNBEETRLTHEL:.

FARAEDVNAURTERRIZE T D AIALR R USN QAR H 2 (BT EEOMRLLS5: 650 DH ) [T, A HEEE (KITERN LY A ALMIBE D6 LETE) EMA T, FABIONESETH,
R ORERIC, FEEOTHVER LY OFBEHR (2009 ~20144F (BRI, 20204 B LU (& HEFHE (20204 7 : 285kWh/t . 308kWh/t ™, 20254 [ : 303kWh/t ™3,
350kWh/t™4, 20304F B : 351kWh/t™°, 380kWh/t ™4, Z DD EEIFE 4 FRMTHB THLOLLTHE, ) ERL T, REREH L,

~BL. /MEBHRERRICDULNTIE, KATAVAAURER O EMA BRI TOREN RAHL -, BHBIOREE I ELANIEELT,

X4 BEFTEHELIISEOBRIEROFREFEDFHMGRESREMOMEHE, 7R, LRX3RER.

<2020 ELIGDFEEERREEROH

>

CBHRAT - RERYNEEERERET 1201 4FERFEFKRT—2LY ., BRI OHERONEE, ERRE, REDZOIREEHLCHBL,

EEE, CHRBEEREFCHESI2020EERERT #5008/ ABERDRA—RTRLTHLDERELT,

FERRARARIE ., B LI GEELE 825, FRI280 B BMTOFY RNE EEFARERMI0.96 THRL THE LIz, HLRMISF& X F0FERNDEHEEMFLL. 2020, 2025, 2030FEED
WEFhh OB R CTEHBEHISELZVVER(., 2014 FEDERRETOFEFLL,

CEBHEL TTRLF—EREERERY 2TV ICEOIERRE LD FEBUEBEMA Lz, L. 2020,2025 2030 FENDLT I OB R TEHFHISELALVER(T
20144F ERFEEEL LTz,

CREEE, DEE  EAFERE x FENE3600(CEYFHL I BMREREL, ZEBZO014EERFENZTOFEELLANELDELS,

BE BIFENAZACHERABITL. AR SORBENBENH RELDIEITE T, BHIER D HHITEALHNELDD, TORBE~NOFEFEELTLAL,

BEETIZ,

CHMAREI00ELI-BE D AIALAUNAVRERONERERBREDA—CFTT, —mxk
0

Fho RERE (W) [SDOWVTIF, FHFEESEEMBRM B (A0 3508 Bl : 280 8) R U BIREEFRA (2485MH) TRUBIEEL L.

E2) CO2BHR¥=0587t-CO2/MWh GREHRAABHBHE - My ARGIE FHR2IFERM KBH IcLVHH.
{ELEERDOFTRHEEEAFE-LTLVEL,
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AL (AU UR) TEEREAINIRICLHCO2H IR Z AL (AR UR) FERB AIRIZ L HCO2HIFE

(FREBSEEHEF) (FREBOFEEHRF)
800 800
700 700
600 600
4 500 # 500
§ 400 g 400
£ 300 £ 300
200 200
100 100
0 0
2009 2010 2011 2012 2013 2014 .. 2020 .. 2025 .. 2030 2009 2010 2011 2012 2013 2014 .. 2020 .. 2025 .. 2030
e BAU —BAU
— 3SR HAMET—R — S0 BT HAME T —R
— ST HAIE FEARRR) 7 — X — S0 R - B ANE JEREEAE) 7 —R

BHI-21 A2 (AvNA U F) BEREAMRICKLS C02 HIREDRAE
(£ - BELEEHETE. & B0 FEHEE)

Bl EDRERRIC OV T, i OBEHIREIC L5 COs HIBE & % A be THEL LTz b 0 A RE(
T
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RI-14 BEOHRAVEBEZEZOH A2 EBAMEIZHF S REBEERU C0, HIEE D FF kT

BE Stk
2009 2010 2011 2012 2013 2014 |---| 2020 |--]| 2025 [--]| 2030

xEE GWh/ 4 9 9 9 10 17 23 47 125 481

2B kW 1,000 1,000 1,100 1,200 2,000 2,700 6,200 17,100 67,400

(@A) |cozilme =2 kt-CO2/ £ 5 5 6 6 10 13 28 73 282

S5E R %t 20144 FE L |kt-CO2/4E 14 60 269

BAME | BHAOH (TR GWh/ & 6,919 7,210 7,493 7,753 7,986 7,948 9,137 9,237 9,847

r

—2

raufp  |REESR GWh/ 4 6,928 7,219 7,502 7,763 8,003 7,970 9,184 9,362 10327

(]"‘:’H Cco28lFE =2 kt-CO2/ £ 4,067 4,237 4,404 4557 4,698 4678 5,391 5,495 6,062

BEDH %t 20145 EE L |ke-CO2/4F 713 817 1384

zER * GWh/ £ 9 9 9 10 17 23 47 188 778

A kW 1,000 1,000 1,100 1,200 2,000 2,700 6,200 25,800 109,400

P (@n'4r) [cozdme =2 kt-CO2/ 4 5 5 6 6 10 13 28 110 457

ﬁ)k.il - Xt 2014 E Lt (kt-CO2/&F 14 97 444
n

(JEXKBE | BH0s |(xEE = GWh/ & 6,919 7,210 7,493 7,753 7,986 7,948 9,137 9,187 9,587

KFoov N

W F—R | gy |REESEE GWh/ % 6,928 7,219 7,502 7,763 8,003 7,970 9,184 9,375 10,365

(]"‘f’” CO24IE *? kt-CO2/4F 4,067 4,237 4,404 4,557 4,698 4,678 5,391 5,503 6,084

SO %t 20144 Lk |ke-CO2/ 4 713 825 1,406

xER * GWh/4E 9 9 9 10 17 23 58 213 773

A kW 1,000 1,000 1,100 1,200 2,000 2,700 7,900 29,500 109,400

(@A) |cozilmg 2 kt-CO2/4F 5 5 6 6 10 13 34 125 454

SO %t 20144 FE b |kt-CO2/4F 21 112 440

BAME | BHA0OH (TR = GWh/ 4 6,919 7,210 7,493 7,753 7,986 7,948 9,753 10,595 10,690
r—2

Ay |REEEE GWh/ 4 6,928 7,219 7,502 7,763 8,003 7,970 9,811 10,807 11,463

(:'J'\:/H CO28IHE * kt-CO2/ 4 4,067 4,237 4,404 4,557 4,698 4678 5,759 6,344 6,729

BED7 %t 20144 L |ke-CO2/ 4 1,081 1,665 2,050

REE GWh/4E 9 9 9 10 17 23 58 325 1,224

A5 kW 1,000 1,000 1,100 1,200 2,000 2,700 7,900 45,200 173,300

0EES (@ AU) |co2lEE =2 kt-CO2/ £ 5 5 6 6 10 13 34 191 718

ﬁ)\}] . *t 20144 E th [kt-CO2/4F 21 177 705
n

(JEXRM | BiHlna |Eg = GWh/ 4 6,919 7,210 7,493 7,753 7,986 7,948 9,753 10,501 10,284

Ry N

W F—R | gy |REESF GWh/ 4 6,928 7219 7,502 7,763 8,003 7,970 9,811 10,826 11,508

(:'“"4_4’” CO28IiHE *2 kt-CO2/ 4 4,067 4,237 4,404 45557 4,698 4678 5,759 6,355 6,755

BEND %t 20144 L |kt-CO2/ 4 1,081 1,676 2077

D) AZACTVISAURRR DN FHRAFEERIE, A2 ALIER (2009~ 20144 ([T RAHME, 2020 B LUK (EHERHE) 2. 370kWh/t3% 1, 450kWh/t3% 2% R L THH
X1 2021~2025F EH AR BAMET—R] RUBAUT—RIZDNT, EATERN S/ (4 H RFEEREMHE: 190Nm3/t, HRIU DU A=V ILYMENSH ATV U U HEHHE:39.5%E0

ROKITEYEH, 190Nm3/t x 17,900kJ/Nm3--3,600kJ/kWh X 39.5%=370kWh/t

X2 2026~20304F EH AR HAME GERERE) 7—R]12DVT, BB SNAFHRARERRBEEDHKIE: 210Nm3/t, HRTU DU A—HUILyMEN S

ABACADNAVRERICH T DFERRORER (L. UTORMTREET1=,

X3 BEISETEHELIZHE DHEEN
X4 BE0ETEHELIGE DU

HATUOUREBHNEDRAKIE:42.5%EL, RORICEYHEHH.,  210Nm3/t X 17,900kJ/Nm3+3,600kJ/kWh X 42.5% = 450kWh/t

FARALAVNAURTERIZE T D AIALR R USN DR H 2 (FIFEEOMALES5 65N H ) [T, AU FEETEE (LTRH LY A ALMIEE O6FILEETE) EMA T, FeABIONESEHH

CGEEHBIOMNEEIC, REEDTHNEE LY DEEEHE (2009~2014FE (T BEEM. 20204F FE LA (FHEFHE (20204 : 285kWh /1343, 308kWh/t3¢ 4, 20254 : 303kWh/t3¢3.
350kWh/t3¢4, 20304 £ : 351kWh/t3% 3, 389kWh/t¢4, ZDHDEFEIE R 2 SR THBE T HEOLLTHE, )R T REELHH,

L. MBHHEERIS DV TIE, £ATAV N AURER O EEN DB R TOREA RADL 0, GBI ORBEEE ELELIEELT=,

FERFEEDFNERBEREMLO B, 2020,2025,2030 & FEICHITHHRENEROREELT OEETHIL. EEEDOHMHNIEE THRLTHE L=,

FREFEEDOFHNTRERREMLOHEE, FHAHIE. ERXIEH.

<2020 E LI O BB B RO HER >

CRRAT - REEDVESERERAE 120 4EERRBHRRT—2EY . BRI OBEHONEE, HHRRE, FENEOIFRELHILTHEEL,

RIBR(E, S HRBEERHEFITHES2020F ERERT #5008/ ABERDR—RTHDTHLODEHREL .

FEERIRIE, B LB E R AR, FRI280 B BB TOFYANEREFERZBHE0.96 THRL THE Lz, BLRMISF% XF0EELDEHEEMHLL. 2020, 2025, 2030EEND
WEFNH OB A TEHEHISELSVERR I, 201 4FEDESRETOFEFLLE,

CREHEG, [TRLF—EREEHBEH =27 ILICEDDERIRIRS LD L BHEEA LI, BL. 2020,2025,2030F EDL\FIAH DI R TEHEFHISELLUER T
2014 F ERMFEELT=.

CREBEE, WIBE X EMFERE X REHE3600(CKYFHL =, BURRERF. ZERO014FERFENSTOEEELLANEDELT=,

BE. FIFEDSAIACTERABITL, AZUALTER N SO BREAREHREBDEICEOT, FEERDOSHEICEILNELSA, TORBEE~OEZEEIEBLTLVEL,

BEETIT. CHBARZI00ELIZBEDAZALIAV NIV R DNEELRBEDAA—DERT,

Ftz, REFE W) (2OWTIE, EHAEEEERMZRE B (A221E:3508 , #E30: 280 B) R U1 BIERBEFRI (24550 TRRUBEBEELL -,
E2) CO2kHfR#=0587t-CO2/MWh GREMRARBFHBHE - s ARFIE TRIEERM RBMH ICEVHEH.

{BLEHEER D ATAH

BARFEELTLEL,

) AALEDAVNAVRDBNREIDH OBEEIER DR ER, 2009~2014FF (S, RFE - RERMNBEEREAE FERBHKRT -2 LY RMEEE LU,
2020F FELARR(E, £5C E1) IR T <2020 F E LR O BERER FEBRE DR > ICEDHEEHEN S, ARALAVNAUFERICIBEN SN TR THEL,
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2. #TH

(1) 2013 FERKICH T H5BEFARR

PEFEN A A~ ZAD 5 BT IOV T, 2013 4EEEIRF AT ORI ANRIL 2 5P L7,

MRITTROLBY THY ., BiEE U THAEFMALEmMEIIBEVIRILE 2o T 5D,

RI-15 HIAHDBEFAKER

5E EE(FEE)
2009 2010 2011 2012 2013

oA (— ) REE Ft| 16,737| 16,995 17,315 17,653 17,171
BEFALR=Z Ft 5780| 5,631 5548 5424| 5400
S (EEEEY) HEE Ft 1,265 1,153] 1,118] 1,020 896
BEFAMLREZ Ft 1,251 1,149 1,107 1,016 890
S (BN (B L) ) HEE Ft 5258 5118 4,919 5662 6,404
BEFAMLREZ Ft 5258 5118 4919| 5662 6,404
o (PR - k2 EUR) HEE Ft| 10,731| 10,090 10,994 10,886 10,222
BEMALRE Ft 10,731| 10,090| 10,994| 10,886| 10,222
WHAENER(SEERE) 2o T i I N B
BEMALRE Ft 44 43 42 42 42
BEMAZR R H (—RBEEY) % 345% 33.1%| 32.0%| 30.7%| 31.4%
T (EEREW) % 98.9% 99.7%| 99.0%| 99.6%| 99.3%
R<T (BIEY (EEREMLN)) | % 100.0%| 100.0%| 100.0% 100.0%| 100.0%
Ak (BEMEEFICELDEIR) % 100.0%| 100.0%| 100.0%| 100.0%| 100.0%
B RS AR (JEEEMEINE) % 100.0%| 100.0%| 100.0% 100.0%| 100.0%
it % 67.8%| 66.0% 65.7% 65.3%| 66.1%

TE) 7= 23ISR 27 R EEFE R A B R ] SR RE R A 1 Y

2013 FEJEICB I DM T AOFAFIAEZOFNITRH DO BV,
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mT

(BfSL: Ft)

I-22 HIHOBEFAZFORN (2013 FERE)
HE) TR 2T FEREDFRRFAEREHELY

41

EREEE
A HZH
(—fREEY)
2.824 BARE~D
ha hMLES it
m (—PREEY)
S 5,400
(E )
17171 (11,638)
13,214
EEERLS
Zok
RHRHEE
MBI | HARES (EFEEIRE)
(J5EE[EINE) BAEFEA~D
—> HEE
42 42
-l
TR (EMEESE N
| P EIRE)
=& SER) BEFIFD
HRE
10,222 10,222
< 105 NaSSit
(EZEEM) JBENANO
hfE LB E TtmEE
P 785
< 896 EERLLS 890
. 6
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. T
- éﬁﬁ&% (Bl (ELEE
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(2) 2009~2013 FERMFICED CFHERFA (BAD

2009~2013 FERAFIC IS & | BURORIK N Z 0 F LB L7856 ORI (BAU 7 —2)
WZOWTHREZTo 72, RERBRIITROLBYTHY, NOWIC X AT AZEOFRAE EREZE HiA
ATH, BAFARIIZEME & THISHh T,

FIO-16 2009~2013 FEEREIZE D FFKFH

EE EiE(FEE) ﬁﬂE%,ﬁIJ(BAU) (EEJ*)
2009 2010 | 2011 2012 | 2013 [---| 2020 2025 2030

95 (— BT gy Ft| 16,737| 16,995 17,315 17,653| 17,171 16,679 16,217 15,674
BAFRAEET Ft 5780 5631| 5548 5424 5400 5,184 5,100 5,037

S (EEEEY) FHEEED Ft 1,265 1,153| 1,118 1,020 896 772 699 646
BARRAEEE Ft 1,251 1,149 1,107| 1016 890 766 694 641

T (Bl (EEE |REsT Ft 5258 5118| 4919 5662 6,404 5472 5472 5472
FEMUN)) BAFBARET Ft 5258 5118| 4919 5662 6404 5472 5472 5472
IR (EFEEZICLD (REET Ft| 10,731| 10,090 10,994| 10,886| 10,222 10,585 10,585 10,585
[E14%) BEAAGRET Ft| 10,731| 10,090 10994| 10,886| 10,222 10,585 10,585 10,585
srE RMRANRSE (5eE  |RAEET) Ft 44 43 42 42 42 41 39 38
Bl %) BAFALREE Ft 44 43 42 42 42 41 39 38
BEMAER M H (—BREEY) % 345% 331% 32.0% 30.7%| 31.4% 31.1% 31.4% 32.1%
<Y (EEXREEY) % 98.9%| 99.7%| 99.0% 99.6%| 99.3% 99.3% 99.3% 99.3%

<Y (BIEY EEREYLSN)) % 100.0%| 100.0%| 100.0%| 100.0%| 100.0% 100.0% 100.0% 100.0%

HR (FPIEEF(CLBEIR) % 100.0%| 100.0% 100.0%| 100.0%| 100.0% 100.0% 100.0% 100.0%

S AR LS AR (JEEEEINE) % 100.0%| 100.0%| 100.0%| 100.0%| 100.0% 100.0% 100.0% 100.0%

it % 67.8%| 66.0% 65.7% 653% 66.1% 65.7% 66.3% 67.2%

i£1)2009~2013F ERMANDDELI XTI HHEEEIC. AORICK DI A REEDFH LMK
7£2)2009~2013F ERMAMN DA IS KY HEET
£3)2009~2013FENBAEFAEREE (TE) N ZOEFHIFENDLOELTHEEH
i£4)2009~2013F EF4EBRME (THE) AT OFFMIFEN LD EL THEE

(3) MIHITRABEFAERRLICEAF =3 RDR

K — R BEZEMIC BT D S O FAR & E Bl oW Tk, A RIH & AR R m s b
DWE D RFT 2 BERH D,

R BIIHNC DV T, BIEO RS FEIEY TR L 7o & RIERIC . FESEERIE O AT 8 (7
Ak 28 4 1 H) 12H5< 2020 AFEERE DA BEHE 1 N1 H Y720 500g il AE B L 352 135
bbb,

ﬁ%ﬂ%ﬁm%ﬁimowfm\“% VA T AEITHEES RS AR el 2L D[RR ) B3 %
T ONDD, B YA 7 BRI S RRIAZREIE O S HIE ORFERDUT TR DO LBV T
HY., 5%, MIAOFAFAAmER BICmT CERSMRERALELEEZE X 5D,
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RI-17T BRAK VYA VIVERICE DI CHRABTHRIED S RURERKBR
Hiit) B (RBQE VYAV ILEICEDS CHIROAJIRERUBERLOREOVT) &Y

2E (FE)

2009 2010 2011 2012 2013 2014

MURB[BED S RIINE S T BT 128 637 627 613 612 644 661
E=HE |[» 36 36 35 35 37 38

BAR—ILD S RIINE it T BT 14K 1,621 1,583 1,561 1,558 1,556 1563
EHEE |[% 93 91 90 89 89 90

SE M RAREDARINE | TR 1,354 1,357 1,314 1,308 1,304 1,301
EHE |% 77 78 75 75 75 75

7ed. MEUREREIE O RINAE F R oM, I TR Lz & 912 A X ALk D% K 235 1%
METHZLI2X0, B A X U RBETRICE AN OO R L F—EIN B EE SN D &
EZONHI LN, INHOEELEEEZXRNS, SBOMBMAEEDDVERD S,
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3. REMRNAAIXITEDL S EDMD C0, Bl K DG

— I FTSRF VI —

BEZEW)h A A~ A L7z CO B SR D—2 L LT A AT T AF v 7 OIEANETF LD,
NAFTTAF v 7%, FRHIARA A~ A2 G0 T TAF v o (N4 A~ATIT2AF 7)) & A
MR TH> CTHEDMMEBIEZ AT DT ITAT v 7 LORMESINTEYY, 206 [IRXf <2 T

T AF v 7 | 1FBEAFD CO BT S5 Z ENATRETH D,

AETIE, A AT T AF v 7 ORSOTERSE OB 2 HEH Uiz BT, BRI —RBEIED IR OB S0
O ZANERD N, A~ AT T AT v 7{GIZEFER L, BfRHIEA~D e 7 U o 7 %170, I mT 725#

AP LT,

FORE T, ESEMEOKIEEETH L DICHOWNTIL, HEIE(LALERRE, 2 & ALALER |,

AREHA R LT,

) KRR TEFAA AT T AF v 7 i 2#A LY

TSAFIIOMH

1. HiEEEF QR NEE

! AT TSRFVY

-

BiMHEE
4 SRt & R 4 SRTE
h—Ro=a—r3JL
3. HB{EAIE, A2 AL
DIER EDBEEHID
SAERRET
WENRE D CO2HI BRI B
2. —REREEMRRICETECO1IFEFDE NS,
CHWERDINAFRATSAFYIEIZDNT
KI-23 NAFATSRAFVIDEREARBIZHS T HHRAERTOE R
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(1) CHRBIRICIELFENAFTSIAFvIRBIHRERDHR

ZHOBAEFHA R OBERBIC BT, N, A AT T AF v 7 M EBIERICFRF SN 5%
FIILLTFOELEBY TH D,
O NAFARKROZHNERZEANTHZ LI2X 0 BEAVLBLI M D IR=ER T 2 DPEH %

W5z EnTcE Db,
Q@ LSO ZHNERZEAL, FHREEEZSIINET 52 LIk b HIE b, A Z %

B (BRKRATE T COEDIRNIET T ZF v 7 OFEREHFIHE) ZAetE L, BAEFHEOR EIco

T DT ENAREE R D,

| RSB (ECHERE £ 5 (5 RIRE)
NAFYABEED
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(2) "AATZRF v OFAKR

1) N ATSAF v DTSR
INAF T T AT 7 OGN ONW T, REFREM I ONTKERNS T E BV LT,

<#ER>
2013 EDNA F 7T AF v 7 Tl I XIEN i E S — X THIGEEE26. 8% D38, 950 t Th -7
(T8 5620, 000 t (F HRERFEFH) )
2014 HE TR T22. 4% 847,670 t 2 THIT 5,
2009 AEETHL It B THOMMA TWHEE, 2010 XV IEKRBEICA -7z, (BLEoT
GBI M L s - A 2 5 £ 720, )

(t)
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50,000 47,670

38,950
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JO0S4E  20064F 20074 20085 2009%F 20104 2011%F 20125F 2013F 20145 F
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LWL A TONRLFT T AF w7 (O3 APET 9/3A 4PE %) NG L, TN KTREEFL
RSN 2 LT TRRENEE LS,

© SNAFPET L UVSA APE 13, BEAFATRIEIE DB 2 S A A~ AHORICE MR =TT XF v 7
Thod, TOOBFRMEZDOEEMZHKRS b FEV, 22— —FETRAIEAE) 0
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EFTOHM S, AU AR THEEICES Zeo TV D,
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