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Summary

This study entails testing the feasibility of using a waste treatment facility to establish a heat-generating
operation (i.e., specifically using steam). Overall, the operation will consist of the following stakeholders: EX
Research Institute Ltd., which will serve as the representative business operator; additionally, this will be a joint
venture between the National Institute for Environmental Studies, Tokai Clean Co. Ltd., the Japan Waste Research
Foundation, and four subcontractors, namely, the Institute of Applied Energy Engineering, Actree Co. Ltd.,
iFORCOM Smart Ecology Co. Ltd., and the Waseda Environmental Institute. The industrial waste treatment
facility, which serves as the verification site, is owned by Tokai Clean Co. Ltd. and located in Hiraharananbu
Industrial Park in Tokai-mura, Naka-gun, Ibaraki Prefecture.

Based on the characteristics of each stakeholder, verification will be divided into the following spheres: system
theory examination/regulation, field verification, and an examination of deployment to local government, and all
these processes will be executed with an interlinked configuration. This configuration is specifically intended to
enhance the effectiveness of regional circulation/symbiosis centered around waste treatment facilities. An outline

of this process for each action item is presented below:

(1)The basic design of a stable steam supply system for an industrial context

We first presented the basic configuration of the steam supply system and elaborated on basic processes
underlying the establishment of the configuration. Next, we estimated the cost-effectiveness and benefits of the
steam supplied system.
In addition, to determine the feasibility of the solution at hand, we conducted a survey of steam usage at three
facilities in chemical industrial complexes in FY2021, and we also collected additional data for another facility to
which steam was to be supplied. Furthermore, through R-curve analysis and factory diagnosis, we found that the
higher the steam pressure, the greater the effects of the shared use of steam. Considering the initial investment and
operational costs of steam production equipment in the incineration facility, we found that benefits can be expected
even with a medium-pressure steam supply (1 to 2 MPaG). We also looked at other energy-saving devices. In
addition, part of the conceptual design involved resolving technical and non-technical issues linked to the
installation of piping.

(2) Verification of the local heat supply and demand management system

An incineration facility located in an industrial park (i.e., Tokai Clean) was selected as the verification site. A
detailed survey was conducted with the cooperation of three major consumers of heat: a nearby asphalt plant, a
recycling facility, and a foundry. In addition to conducting consumer surveys to investigate the scale of demand
throughout the verification period, we intend to create an energy management system to predict the supply and
demand of heat should the system be implemented, to ensure a stable supply of steam.
In FY2022, we finished defining the requirements for building a heating supply and demand management system

using loT and Al. We also conducted a detailed survey of the heat and power demand of three nearby factories.



This was done through an analysis of heat demand based on actual data; this approach yielded insights that can be
directly applied towards planning. We also investigated methods for acquiring data from fuel gauges. Overall, we
defined system functions and delved into the specifications and designs with a focus on EMS development in 2023.
Based on power and heat demand results obtained from detailed surveys, we compared the utilization rate prior to
when EMS was introduced and after it was introduced . We found that when EMS was introduced, energy
efficiency was 4.6 times greater than that prior to its introduction, confirming that the introduction of EMS resulted
in an increased efficiency.
(3) Feasibility of the project through the lens of local governments

We classified the aggregate results of a questionnaire survey of local governments conducted in 2021 and
narrowed down the subjects for consideration. We also conducted interview surveys targeting Yokohama and
Eniwa-shi, which served as precedents, collecting information on the process leading up to the establishment of
the project and its operations. Based on this information, we held two opinion exchange sessions in which five
plant manufacturers participated; these plants cited issues related to the spread and development of heating supply
operations. At a second such meeting, the importance of generating proposals that are location-specific at the
beginning of the project planning stage, and promoting the proposals under government leadership was
emphasized.
In addition, with a focus on the implementing bodies, we also collected and presented PFI cases related to energy
recovery from waste incineration facilities.

(4) Estimating expanded CO2 reduction cost-effectiveness at industrial parks during horizontal
development

After determining future population projections and waste generation conditions and linking waste composition
with household consumption, we used these two datasets to predict transitions, with results entered into a database.
In addition, we also confirmed the validity of the theoretical study results obtained from the verification conducted
at Tokai Clean Co., Ltd., considering opinions and points to be noted when making projections for industrial parks.
Furthermore, we also estimated heating demand for chemical industrial complexes; this was done by calculating
transport costs and identifying qualitative and quantitative transition scenarios for the projections. Overall, our
plan is to draw conclusions regarding benefits of reducing CO2 emissions at industrial parks and chemical
industrial complexes, with the aim of using these conclusions to supplement projections of a nationwide expansion
in 2023.

(5) Resolving issues

EX Research Institute Ltd. coordinated the parts noted above, while also organizing knowledge obtained from
each to summarize cross-sectoral study issues related to dissemination scenarios for advanced heat recovery from
waste incineration facilities, with issues summarized in terms of design, operations, and policy utilization aspects.

We considered that effective sharing of knowledge is the most effective way to resolve these issues.
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L B — MOE, BB, A, FRA R LT 5 R T WEHET 578, 22T
AL T C IR 7 COp HEHURE A o, TMAHIA Sh T % o — 2 2488 LCEF
%475 = & & Uiz, FRICHIAT 2 ER0E 12 BIT 5 S ARRHCORM & % 2.1.2-2 &

NF 2.1.2-3 (2777,

7 2.1.2-2 FHIIZHW 2 B II0b A BREN D COp Hl A ERE S OV 45
I8 H BELRE HAT ik
BRAFES CO, PEHIREL (CFy) *Y 0.000587 t-C0,/kWh
B O A REHR B RE O 2h 52 90 % | RA TR
B DAL AREH R R O 2h Y 46.0 % | FEEE
C HH OB 0.0418 GJ/ L
C H{l D CO, HEHIFREL 74.0 kg-C0,/GJ

*1)

L BE - e - ARHEICRT 2EEFE - PR R E,

IR AP BERE - Wil -

INFEHIEE 2017 (2015 4EBE £ TOEIT 5 B D FHIE)
Hih . — B EE BRI 7> & BEA T 2 BAITIE SN D BB S RE LI B O#elR 1 5
DEES) (1,000~10,000MI/h) (2RI DEFORA T 5hF(4 1 FHIE) 0 & v 71H)

H3) BT RLX—F, MAGHT R X —lESEAREORSRS 8 18 EAA, GF 2-5 (2015) %%

1 2)

EBITRTE
VE4) s PR FOV =T, ROV — (93 2017
#2.1.2-3  RRFVERFAH O 72 3 0 Al
i fHak B AT fisi#
CEmTY - 58.0 [I/L 2014 4EFERG SOOI (B : 2011 4
~2020 45 D fffiks 13 55.4 /L)
B GEE) | a4~ 2N | 17 [/KWh & E RS H HR 0 #EE (FIT) (2018~
(60%) 2 2021 ) Offis
FHENA A~ AFY | 13.6 [I/KkWh | FEE MRS B L (PPSHE /) 1252
3D BOYE 1 2013 HEFHA R O SEL il
i

1D Wl HESHFR v b (https://pps-net.org/heavy oil_ac)
W 2) H B RV — T, R EAA I

(https://www.enecho.meti.go. jp/category/saving_and_new/saiene/kaitori/)
E3) il BREEE (2014) VAR 25 AFEBEFEMISEO @ AR OB R LR

BTV —ATOWTIE, BEHED (2022) DI OME EREVFFERAHEER 3-1905 O
RO & GTe) 25l AL ORT, BEIEEMREANR OBBCEVLR SR (B, 1E) 72
EORERMN AR 2.1.2-4 D X O ITRET D, BEEWEEAHRIL, BN fbFa el —h
EHT D, B2 BIGERIRA T 2 BEEYBEANR Z S5 C50E L, B AXHELR - 2RO
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1 5) [RIBE O FESEMBERNG R O SEAEE 2 55 1 T3E, , BEIEWREHERY DR KUE S 3 Bl TIE o
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B D FTRBINA DR 2 & LIZIERO T VX —& HHIES) O
10% &35,

OZR MR
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I
e

BEIEW BEAMG % 1> O DR RAMAG 2 B EL S DA DE 2 I
TN DNE — U NHEIE LGS, WE THUNRET R84 7O
DHFEIZ L > TEBZWINTE 5560 HE, T LARYE THMAIT
BB DWW A T 2 U, BEIEMBEEIF R CT R ToRRMEKE %
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PR T 2K O NWTOH, BEETIHMORA FIZHHD Z L 72l &
ERET D7 —AEBET 5, RRMBEND, N7 T v TiE%
DR BEEZIIET D,

F o AR O R KMAG R & FF ok E - B 1L TEMMIC B 52K
SECE B A (T SERTH N OBER ST L0 AEak Bl AS e 2 28,
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O HMEE R A
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(3) FHiifERDEE

AR DF 2.1.2-5 @I T FIATHRIE 415 CO HEHHIEEN RIL, 50,600t-C0/4: & 72
STz, RETHIAREIDR AR TH D — A0, ZHES D CO PEHREMK T3 2 RkIC
BT, BB RIS ST 5 2 L1272 5, B RORBER %% 2.1.2-6 |TR
o HAMERERINARIL 3.50 FRIZ722 0 . BRI E V. TR BEAITERR > D D7
KPS L D, WE TS TO CEMOHBE P RKENZ ENHER L R>TND, £z, BE
FEMBERIRERR 7> D OARGHEGEN, (bFa v — MEORKREEICH LT HoThal,
EEPRERFEICR B RWGER, ARG b IE T CBAFE DO R A 7 DHER S 4.
Ny 7T v TOEENERIETHEICBOTX, Ny T v 7R, IR0EKT T2 b —H
ZERTHZLHTED, ZOLAIIKRERINFERZ S HICEMET 2 Z &N s 25,

#2.1.2-6 BEFEMPEANER D D BUE TH ) ~ O ZRKL E B O 20 2 e 1% 2

KIEH HH Hifr B

Bk ¢ Ny 7T v TRAT 1 a TH 189,000
RKITH*Fa L —% b +H 355,000
KL ELT e TH 1,000
LU RERT 0 d TM 3,570
B EAE  A=atb+c+d M 549,000
PEAHT L2 B TH 82,300
ERAETE:C +H 110,000
A D TH 47,100
FE B OREHEE BT) :E M 600,000
etk F=A+B+C+D+E TH 1,390,000

GREPE T R GEERAFIRHIEA) e TF-H /4 1,980,000

Bt Nt . f /4 3,600
MEFFHIIEE @ g /4 69,500
EHE - h T/ 140,000
Wiy : G=e+f+g+h TR/ 2,193,100
WSy (CEMEHE) :H TH/F 2,590,000
FERRRE OREIEEE GEWFIZE) : 1=H-C T /4 396,900

FEGEPEREAL | BB R : F/I T 3.50

2 BSCHR
1) amia A., Giuntoli, J., Jonsson, R., Robert, N., Cazzaniga, N.E., Jasinevicius, G.,
Avitabile, V., Grassi, G., Barredo, J.l., Mubareka, S., The use of woody biomass for

energy purposes in the EU, EUR 30548 EN, Publications Office of the European Union,
Luxembourg, 2021

2) HEREE, KFEE, Bagth, MSFEK, %EENIL, BEEDRAZOEE TCOITHAHET 5720 O #
HF L RETHRICHET 280, BRERR35 (5) : 282-29, 2022
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1) HERITEDETE

WROBGETHEFLICH NN Thgd 1R E L=,

a. }g L nbFa vl — NORE A 3EEORBIFC, HIEEOR, F=
T, T - MmO ERE, =3 X —Ig OFEE, BEAIMRR O, ZEHio
AR EEREL, bFar e — FE2RE LE R A S0 T, A4 45
R CfbFa v v — 2 EE

b. (bFar v — MNNOTHE~HAHEF L TV 7 1B OBRIC LB 2R3
ERLOERR, TH~OBBE TV 7% F L, S 3FEEORExE T8 oi
BRI A3 D BEFERE D 155 2 35E

C. PAMERERERN - W) T8 & ORI ES OB & Fik

B ALFa B h— FNORE TIHOREICE L TL, ROBEHEZ2EE LIZ,
ApFa S — FPAOKRB LY, (F1HT L —EHIEELY) Thod
cARA T, BRA—E Y, TAZ—E U R P THERENDI TRV -V AT L e
L. BA TRSIEAEIT 100 b /h FREE DL EOHIAE
cEE IR RER EOEROER A~y X —EHT D
CRBET A MR EEBEAL, TRAXF— AT LAOBREHIERA LTS

2) T—HARE

ROTEFRRMFITEED S PERELAER L, MR TIGICRAMABRAZIT), ERERIC
WT, T—Z BTN L, EREAORIICY > TE, AERR 1 ER—2 %
L LT, EWMAREWE W, (AERAREIRT — & LT, FM%2l L Tib RIF
MO ZTT> TV HIREETH S,

_EES e
ORI (o R, O PR R, AT )
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3) HERLFEDEE
DIRLF—SRTFL7O—DETILE

BTN AF LT R ALF = R T A7 — 2T 5EF—Z 2 HIc LT, il
F— 5 MR Uiz, SERT =5 L1k, BT — 4 2 EMNA £ TR IR 5 b TR
<, FEHEE (RA 7, - V) RBEKINy X —FEICEREZ YT, A XDhE
WEEERO T — D LR AR~y X — 13 EIZET 58O Th 5, ks, @, £T—XIXE0D
BB U8 TEA LI TO RN, Tf)l7 —# Tk, BB A% X
D, ETNVIGOREEIToT, ERT —ZICESERE L THOZR L —V AT
L7 —D—H %X 2.2-2 (TR T,

= O—45— =
& 45— Controls Max Cap. (th] [Op. Cap.
F1 on 150 100%
F2 on 125 %
[TEE]
F-2 88.4 t'h New Central Turbine: Wy
l o 35% Cremin water preheat 0.0 MW
Abs MR BE.5 MW
Blowdown [Fired B 0.5 MW Warnings:
3.5 th
5007 314 klikg 5007
B1Z keallkg bl B12 keal'kg
£0.0 tih BE.4 th
1 ] =EES =EESEAR
! 121 th T 3MFaG FOtRA 18
FobezRE HzIw T od— 5007 Jot=xA 5
85.0 th 812 keal'kg JoRze 10.2
E2 MW Total 332 th
%2.0 tih
JoezxEE n=T0% |21.5 th
105.0 th 14.1 th
L | WEES PEESRAR
! 0.0 th ! 2MFP3G JotzE 4.1
23070 FotRE z
710 kealtg TotnF
JORAG 3
0.0 th Cryness:0.57 il 234
Vent 0.0 th Total 106.1 th
|| JoezmE 0.0 th | 204 koslkg
5.0 th
—L | geEgs | SEASSRR
! b DaMFaG Jo0tz0 7.5
69.4 th 1517 ToRF 15.7
56 kealikg Jo4RH 205
442.9 tih EX-100 Totzl

00 MW Diesup.

j 1% 3 Losses 20.0 th =it 90.5
,?’ Total 185.2 thh
1]
18 2142 th
+ ELy B0 keal'kg

hA5=
&k

1616 thh

X 2.2-2 Tl T —HICESERELEZTHEOT XL —V AT L7 a0 —0O—1f)

QBEEMBEENRER D b DAKBIEIC & HMEHIREZR & CO. HlFZNRDI&ET
WOE>FT9 /80— (RH—JEF) THEREOAMMHEEE

ek, TIHORNRRN FIZ X 5E = RVF—HEHED T2 D OMFITIL, AR08 AT
HifchorerF7 7 /7 ul—0@HAMTbI &, -7 7/ mnd—ik, THD
F— AN EHINT, MRy I a2l —var2E T 52 L, BROMES
JEUEICLAE RN X —BOEEA LT HLOTH D, AHEFETIEL, B
FT77 7 aT =P TR F— AT LOFIICKER T Th 5 R — 7 kit 4
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HWHL, THOZRVX—V AT A7 u—25 312, FTITBUROME ST 2 H48 L |
R _ L OIFEME & LA FEBLT D T2 DI A & SR EEBE O BBLR & 4R LTz,

1) RA—TJ#giEIL

RA—7ATIE, BIR DK 2.2-2 DX D =R VT =T 2T AT —& XG0T, X 2.2-
3D XD MK EANER T D, M A =K /LF —2h=, Bl RE (BVEILR) Th 5,
ZORPIZ 2RO\ D5, O R 1IZTAZ — a2 RURAT LD
HIZR RS (= kX =R O MG BIR) 2R 0, FToft G 138A 7 - Z—F
VTCHERR S D VAT AOBE R E R LT D,

100% =

B+BPT | GT+EFB+BPT
90% - Limit
i GT+UFB+BPT
% 80% GT+SFB+BPT Limit
.
ﬂ 70%+ : Site A GT+UFB+BPT+CT
A
E 60% ! B+BPT+CT
;4 50% $ : Ogres
&t O ! ite Boiler+
# 40%+ ! Turbine
30% - :
1
20% — r r .
0.00 0.50 1.00 1.50 2.00
RIE (BVE L)

B: ARA 7, BPT: HEX—E ., FBT : kAR A T (7). SFB : #OeR RN A 7.
UFB : HEB\EIINAR A Z, CT : AKX —E L, GT: WAX—E

2.2-3 R BI—T7#MT

i HEH DA = FNF— R L RIADERLZRADK 2.2-4 ZHNTHHT D, &5
THITEFERE Qheat L ENTREWICTHREL TBY, a V=X b —Ta YV ATAND
WH7REL Qheat DML SN TVWD, Floalorxb—a U BEHIWOMEZ5 15T
WANARRGNRH Y, FIUIRETNOLDOEBTHi-~TWVWD, Ay —va VAT

DJEEAI LB R RIT Qfuel ,1 ThH D, HLHE D ZHEIDPHHE T 51T LB K
ﬂ%mqmmgfﬁéo

X 2.2-3 OHEEAOH A = R F =22 1T, THHREIC M= 1L — 42 & W+Qheat
Favzpxlb—a AT AEREHNMLE LT LHREHEORE Qfuel  (=Qfuel 1+
Qfuel,2) THRRLZHLOTHD, WIZ, BEAORE 1T, THOZ R X —FEOBELL
LTHV, W, Qheat T/r, Bl xIE, H 2D THENEEEOAR T, BATFEN L OEEIL,
RIEIZERIC25, BELT, %Hﬁ%ﬁﬁm%Iﬁi@@E@§< REIZ 0.5~1.0 f&
2725, LavL, b, TIHOBNFEITHML T, RIES 1.0 282 57— AN
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M2 TWb, EAETRAX—RT, L 1.0 L0/ &< 5, Zid, K2.2-4 NITR
FTEBY, aVe R —va VAT ARBEIICB W TE R X (HE7 A4 Qloss, 1 1
KIEFE T A Qloss,2) DFEETDHNETH D,

Site ezt Loss (€ luss:t)

Fuel CO-GEN 8 4 o
(Q fuelr) SysicHmE=" — Heat demand(Q nex) TSREL

Site Power/ Heat Ratio

Private Power —
A TOYE power demand(W) R = w
Power purchased — - heat =
Fuel Power Q
(Queiz) / Company Heat Loss (€)jss2)

Q fuel = Q fuel,1 + Q fuel,2 = Q heat + W + Q loss,1 + Q loss,2

W+Q heat

Integrated Energy Efficiency = Q fuel

HEIRILE—=

<1.0

X 2.2-4 HETXNLF—IRERMADOERE

X 2.2-3 T, HAZ—E a3 "f 2 R AT LAOHBRRARE, RS T« Z—1
VTHE SN D VAT AOBBMZR BRI TN S L F A~ TR TS, Zivgit
HT 2%, RA T« F—E U THRENS VAT LD TRARRIZHB T, RIEN 0~
0.3FEETIE, AFENLZVDO T, RA FFE RWEBENZOEEENTE D, ENFH
FIRENEE D (REDEINT D) &, A T THRAELLER (KR 2EKY -2 CE
T~EWT B 2 ERNMBET R D, HARKE—E BN ED D Z LT Vnbd A1k T 2%
A LT 20RO EBIERITOT, PO —TNER FR0 &b, HAX—E
AN RURT AE, AEABREIO b O RN F— 2 ETRBET Y =AW TE D
Ll PEHABERA T ~FATDBRIRGFERFRELZX VXY ETRHHAT L 7 ViE
WX X DPER R AR A TIEHZ 21T 9 O T, RIEA 0.5 fHEE THATRLF—5h%
AR CE D, BNTENPEED (REPKELRD) EHAF—rar (K
VAT AOPERFFRAA T IXEER AR &V & T AMNEIR L 2D DT, HEZ X
—NRIF AT T 5, SOICBENFTENELL 725 EYERFRAR A T Oy AfdEiR b2 Ik
U, HEEAMEN AR A Zi#EER L 72 0 S HIZIEN TN 5, £ LTS DIZEGFEEN TR, B
FTENEED (RIEVKEL2D) L JEEVEA 705 DOEIRAF— L EHAKY —E T
BB DR E 700 ARk RE5ERIT, 29 LTREDPKE < RDITHE,
HETRNAX =D RIS D (D=7 THEE TR L725), 2B, RI—THITO 2
AKOBOTERIZTIHD =RV F—2 AT AORERE (W) fCZ T 5,

Wz, B2.2-3 RA—TEHTOMENF % TIHTORFHEREHNCHIAT 2, 5L
5 Site AOREAFHTH L. 0.57 Th D, ZIEBNTFELVATENRKE WIS T
b LERT, WIT, METRAX—RRERDL L, 73.4%ThdH, ZOLHITTX

19



NX—=V AT LNICHAZ —E L EZHLTWDEN, HAX—E TNV RUAT A
DR 72RRFBRI T, THIME L TWD DT, ZIREGEORMMBH D 2 Enibn
%o ZDOHRMOIENEEZT D722, RIE0.57 T, MAT RNV —NR 73.4% %85 — K
B A Bl X, DR E T RAZ—E L TN v R AT AOBA) 7[R L 255
THENRKRED, TORFITHADOZTRNLX =V AT AOFEA TR NAX RO HEHFHIR
S 86.3% CThH D, iE-T, ZDOLHIX, 86.3—73.4=12.9 K1 > M2 hELEDOH
FRHIRHI B D Z E DD, L, HERIRMEE Co L F— AT L2 BEET 51T
DR ) KA A DT AL — o DBANRE S, ZHUTHERL2FEZH < O T, EBE
Wi, BFEMEEBE LT Bl & 0 IRWBLERM 2 8E (e =L X —23%) 2 BERIC
REL, BATHHAX—E OV A Xemitd b2 L1k b,

2) RO—JHEFHMOEREZORAKEER GIERIEDOARMERE)
T—HINELRE LT — X Z2ER L, THRICHESEHRE L THOT R LF—
VAT LT —ERBITRE LTS RER AR 2.2-1 TR T,

7 2.2-1 RI—TRITFEROED F DA A—T

| [ 118

| | 118
Ii5

Iﬁ' I*)L:F_;ﬁ%%‘ FkkAKK ]

K| EEFEHBRE., kL I

HEIRILF—E, % ok ]

RfE - |
EFa’iCOZEIEHjE\ % T

W | BATAREBEEMLCTORT o ]

Zz || LDYALX, MW L
R | gEHaTANE % -

WEHR. AR, o —

FRFRHEBRE, kL I
EFE?COZEFH_J.E\ % T

AEMIE B X, BUR T, RV E R, RV — T T O AT R LXK & RIE,
EHE CO P ETH D, R —TRNT ORI L DFHMAEB X, WAX—E 3 (v
R AT AOBBRRIBRMORA » MO RE L EATREHMN A X —
AUNA Y RUAT LDYA X B LT2E O G TR F—2R 2R Bk 5
EHRE L TEHE & (FFERFHHER) | deERE AL OF M COo & 2 7Fl L 7=,

ZORER, WEROICHIREL EZERTHRA T2 HLET DR AF = AT AR L
T RARDAEHAL = ANV RUAT LAOBABITIZE Y, Wb K& 725
i) Lo E Co HEHHNRORMA D D Z &3 yinoT,
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Q) EEMREES, 5 DERKBIRIC L SZMHBHEIRER & Co BEH ARz R

fEABRE 2 EZ WD ARA T 2L E L TR SILDIERD =R L F— X7 ATkt
LT, BEEEMBERM R > & 2R R 2 G L7236 D% AR T O BB R & CO 4k
B R A 3 2.2-2 12T,

*K 2.2-2 PEAREER > & OZKMEAG T K 2 BRBHEIBRN A & COp Bl H IR SR

R
10t/h 20t/h 50t/h
AR R T
T OREHIRh R i 5.43 10.85 24.44
MW HHE 4.33 8.66 21.65
E 4.01 8.02 20.06
T35 CO, HEHHI e 1.82 3.63 8.17
whgLE2) HE 1.45 2.90 7.24
t-C0,/h YES 1.34 2.68 6.71
1) EEOHEDNRIL, 39.6%
H2) CoHEHFRBUTR & H
B+ -+ 92.9kg-CO/GI-LHV [ B BhEE T34 2005 4E OB ENESK]
*RPF  + « +61.1kg-C0/GJ-LHV [ AARPF TSR — A —UIFHRICHE S EHE]
< BB ¢+ + 0.470t-CO/MNh  [BREEEFSE)

- BEANERR > H DPHRARKUTIE, COIxEET

ZORERG THMTITRD LS R T ENmh Tz,

s ARRDOZT AFUIBREHI (B =) R0, Co PEHEIBEN R & 5

« ARRENE & T R RITHFIBIRICH D

CEERRDOZANTH DRE L TIE, ¥ — U iREORD THRIET 52, Ll ki
HEICUE S v, FEEEZHERFT 5 72 DK EZHIN,

- PIEZER, REAREZ T ANTSGE, 34T 57— OfREZ O T2, HE
B AR 5 12 DK B A BN,

F ARROZITANVDRIL, AR, AR, REAKOIEICIR T 5,
-HIEZRSK L t/h 230 AN TG O COo HEHHITBEN R IT NG & & 6T & 27 A 0.IMW
BANICHYT 5

(2) REWHRNESRDL S DERKERFADORET

1) IRILF—SRTLOEE

AR 3ROSR A IR 21T o 7 Gdt 4 LT OWT, BEEMBERIER ) 5
DALMART K 2 REHHIBD R & COo, BEIHIBZN R Z Y £ Lok e K
2.2-5, X 2.2-6 |27, I, T 2 RKER SOV DREHHIEGF & COp HEHIHI
BRI RE L 72505, 2WPa6 T8 R 727K DOMHE TiX, WOk d ST EREL
72BN,

BEAIM % TR EAER (5~ 6 MPaG) % Blitid™ 2% 7= DY & CiEfing 2 %35 & |
PIEZRSK (1~ 2MPaG) FREDZARMAGTHo R R TE D Lol
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AR DOFRERN LR L 72D T, T7bboRf X = AT LADERE ]
2) TORFRICHTE LT,

0.700
0.600 °
£
©
3
B 0.500 . °
P Y
§ 0.400 o0
o9
2 0.300
=
= 0.200
%;K\-;
= 0.100
0.000
0 1 2 3 4 5
HIHBEKESHD MPaG
X 2.2-5 JREHHIDZh F
0.250
£ 0.200
©
o °
%
N °
9 0.150 >
+ [ ]
W 0.100 o
=
a?a 0.050
o)
O
0.000
0 1 2 3 4 5

#HIaZEK[ESD MPaG

[X] 2.2-6 CO, HIlJE%hH
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2) EEYRANBEN ORI EZHRAFAT I IEBTO S SELMEHERDOBKRE
DOITHEM 5 O EUEEHEK & BEEDBEEE N RET HI5EOEH KR O T RILEX—HIRE

PROETE
€D)=1:0)

TANF =V AT LEFEOTYIE, B CTRELEARIZ T n e A TR THA L%
2, —EB A EIEREK & L CRIEO T EARA ZHKkE LTHALTWD, Ziud, #m
BUZ £ A= ROBLETET T2 KOFHAIZ L HEKIE RA THKIZHLE
IRIEERIOHIBEIR L EZE X TWDHTeDTh D, ARFTCIE, BRIl b OEK A i
THLGLDOMT, S6RDTRNF—EOUEL N D720, LENZH LI ZEKHH
Y 53 DENEERE K & BERIE R ~IRIET 2556 O = 3L X —HIEE R & #iKk2h R 2 i
Do [X2.2-712, FatdiPH 29,

COHFH CO,#kit

4

BEII S

REY AEtia

AN

filizK

WK gk
—

2.2-7 foatHipA

(QmETEH
- BERIRERR T, ZERBAEDH T, BRI 2 FF720,
CATEPOBRELE LI IO RV~ AT AT 0 —%R—=Rr—2A LT 5,
c TEPEREZHBLTH, TRV =T AT AORERIT, BROZHEDIWES &
FLC&ET B,
- BEAIRGRR > & TIG~HA T 5 850%, THOREARKER UL LT 5,
- THOKKMAZIRE X, 58°CE T 5,
- L85 TORMLEEE KON, BEATf R~ IR E K EIL, BEREIRR 2 & T~ ka2
HREESRETS (10, 20, 50t/h D 37 —RA),
- AR R E K ORI, ONERECTEIR TS 5 2 L0 n . T 6 ORILEE
Ma K OIRE S @i 95°C & 95, [RIULEEMEAKIZ, #iZk (Fresh water, 20°C) ELiRG
L. RA T~EKT D,
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- K EEE 1 mﬂm M O TR ET D, B, BRI T ORA 7 KIS
RKAET 2 TRetEI R < . N CHEER T 2 W ReERN & D L ZEZ 506 ThH D,
-mﬂMa®$47&@@*@@1@%*%%H@6%@%@?@m%k#éjmw
water (20°C) MHMIAKEEZEZH L CTEOEEORETRA T~HBKT D720
L3505 MUUEEE K D — 0 2 BEATT R ~ R T 5813, LSO RA T ~DR/KENZ D5y
ZTEAT 5D T, fresh water T 5 MLENHDH, ZHUT LY, fresh water
(20°C) IHftikEEE CRLE S i, M AKMEAZIREE 58°C & THIR L TR A ZIibad
HERS LI, FOMBUC LB B EN T 5,
< T35 BN K 2 BEATHERY ~ K25 T 5 7o O DIKIEK AR > 7T DT (=30 F—1H
BE) ZEETH, R AOEIEEE, HHEX 0.2WPaG, § 7 bR v 7 7EH I
0.2MPa &4 5,

R)REHER
L5570 & O [EIEER K O —F & PEFEMBERIR R ~1BE T D56 OMa 2170, RO X
IIMAERPE O NI, (F2.2-3 KUK 2.2-4 5 )

- BERRERR Tl =RV F—HIREN R, CO HE IR 5D,

« LTI, PO =L —{HE &, CO, HEH @& HIINT %, Z oM, #ik (20°C)
OHFGE GHEE) AL, A ADEENFAY | B oRERK O H
BOLHML, ZO/RR, RA ZARBENT 5720 TH D,

cBEHRERR DR A T AT L, TEHORA T AT 5, Wi TORA 74
DI K HED &, =RV X—HI & 72D, KR A T OBREHRN R/ H DT, =x
NFXF—EBREOFM LD b CO PR ETORMENERE L EX D,

- BEAIERR & T35 Co Co HEH &I DWW TIE, BERER TRBE 2 BEFEM R CO, B
HERELDS . T OB O Z TR TRE WO T, Hillke LT, CO, P & ITAIT
D

« LTl IEKAR Y T OREP MBI Y | BT 728 T E# ) OB AT 270
VBT DT, WilE TREFOBRBEIZHE S Co, HEHEDELIZHAD LN TH D,

- HIACGHRIT, BEAEIERR & OV L85 COMUKIEE |4 R A HNCEHET 5 & L7 7 2
~AFAEr LY Mk E LTI TERY,
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#*2.2-3 BEARR TOZ LT —HIBER (KA1 T Aff

HITEK) . COp HF HH B S

ATMAGE | RS TAM. W | AT AR, M ST, W CO, Bk tH Il 8
IREAK 7R L R%kAK D Y A T AL I 1, t/hr
10t/h 8.90 8.41 0.49 0.65
20t/h 17.81 16.83 0.98 1.30
50t/h 44.52 42.07 2.45 3.25

*2.2-4 THTOZFF—HIEENR (KA 7 AwEIE) . COp HEHIHITREN A

AL MG & ™A T AT, NA T A, =57, MW CO, PEH HIlR &
MW MW RA Z AmHEl *2_t/hr
8 AP WEKD D Pk
10t/h 181.91 182.15 -0.24 -0.08
20t/h 176.24 176.72 -0.48 -0.16
50t/h 161.94 163.14 -1.20 -0.40

) ARTHITEED RS COp JEHI EDOHIBEN R TO~ A T AFIRTHMNE BE%RT 5
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QC0, B Al R D IR AL DG
€D)=1:0)

COr & REICHEH T D KB b F THIEL, = RAVF =V AT LEFAE L TWDR, #
LT COr HEHRE Vb BB 2 IO B R EZITV., BAEOFELZIME ST\ 5,
A BENBARRT DAL RHE IO OEBTHI- T D, £ O TSRO BEAE
D CO PRI N B r L HE SN2 AR A Z T AN, BREO—H A /M CX g4,
CO HE AT R 3G DAL D

WIZ, ZND THDOZRNF =V AT LD ATITEAKRZ —E U BIEEL, £ 2 TIiHE
K ARFEAE L, TRVF— AT AOFEERL T, 2050, (LaREIOWHE &A1
MU, FERANC CO,HEHEDIMOER L 7p> T D,

#o T, CO, PEHMEIBEN R 2 R KA+ 212i%,. THNOBRFEE L £ 2372 ) KRR MG A
D—HB%E CO, PEHUREN B m L BIE SN DK TREET 27210 Tl <L K R &K
THIELEHLEELEXOND, AHHTIX, THO CO BEHEIBRh R ORKLE BIEL
T, EBROBEAR D ORKREZ T AND Z L2k D Co, PEHEDHIBEN R OB,
Je O K B R ZAR L 72556 D CO, HEH EDHIBRI R OMRE 21T o 72, X 2.2-8 12t
R LICBET RV X— AT LOEKES Z 7T,

oy =N
%S
REMESI-L —(5)

/
: /EA! |

[ \—
| | o . EKER5
I I I 1

1
! = J

ks

Bisas RIS —#ak \

R>T

X 2.2-8 BETRILF— AT LOEKEL
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(Q)=ETEH
CBELETHOIRAF = AT A7 u—_R—Rr—2 L35, [X2.2-8 B,
s BEERERE D 2 T AN D ERIT, WIEAKTE0t/h L 9°5,

s THORA TRREHT, BURTIZAR E RPF OIRBETH 5, el TiE. Co PEHifR%k

WA RO FAEOHIE ATV, RPF O #fAEIFHR R CETEE LT 5,

- CO HEHIER B DR E

- BEAIRRR 7> & OFZ T ANZER « JEHREITE =

- FifR 1 92.9 kg-C0,/GJ LHV

- RPF : 61.1 kg-C02/GJ LHV

- 2030 FDOFES (HE) D COHEHAREIL. RD 2 2D&RMET 5,

a. 0.370kg-CO/kWh -+ + 2015 4E 7 H o MERFRICEB T A IRKFALSE T
(BERFEEAR) LOVHRE

H

b. 0.234kg-CO/kWh + - 202147 H D 2030 A\ RBIT D= R F—FHD HaE L
(BHHEEERL | (RIFEXEE) ICESZHELRE
Q&7 —R

r—2A 1) BEERERR 2> 6 DKL ZIT AITUC L DR A 7 RZIAEBOTR T, BN
COr HEHHHIBEN R A e 57, MEAK 50t /hZIF ALY, #—
UMK RIS 38, HARIIE STV TOZRLF - 2T
LDONRNTG AR D, F—E IR ERADICE Y | BERBEEEITRDT
DT, ZORDITEBREOHIMTH O, Z DA D CO PEHHIBEN R %
HET D,
7~22)@mnxﬁﬁ®t@\&~x1)@ﬁ%%#mmzf\&Hﬁymﬁm%%
BICT AL TOZRAF = AT LDNT o AZE L, CO HEHHITH
ﬂ%%w*ﬁé B, ZORELEFERERILBDOT LD T, £0HEDS
IXEERERINTH O,

(OREHER
TGS B O BERIRR. 2> D DR & %2 T AN D856 O CO HEH EOHIBEh R OB, &
OEAK R 22K L7256 @ CO R EDHIEZNRITRD LB LigoT,
SBEHEIE R B mEARK 50 t /h 2% AN T RA FRLRBERZKRSESH 2 LI
A T DB TH D HAROFEHELZHO THERH VY | 5%%$E@ﬂwﬁ%mﬁk
HERE DI RIEE D DEBTHi-> TH., COHEHEZ 24-26% KK TX 5,
CHAKEEZERICT OHE,. RA FARKBEREORNARE < 20 Co, PeiE4 49-
55% KM T & 5, HAKEOERIL CO, JEHHIBIC K& 2B 1 H 5,
K EEERIZTASA, ARZTANE, KR, KOBHEAKOHIE 720 | KA
THRRFERN U7t /hBDT 20T, AR ZOEBEDRE S PR TE I,
BEHfE R~ U — &K 2.2-5 IR T,
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#2.2-5 BatERy~ U —

r—2A1 =2 2
=R fr—R (AR O BIE | (F—R1+&—F
KK 50t/ hZA) UEKEER)
NA THAEKEKE, t/h 227.19 162.13 80.30
EXEW))
BB, KW 3,509 11,770 31,932
CO. HEHIREL, kg-CO2/KWh 0.370 / 0.234 0.370 / 0.234 0.370 / 0.234
CO PEHE. t-C0/h 1.3/0.8 4.4 /2.8 11.8 / 7.5
At CoPEH &
REfETHLAT, €-CO2/h 61.9 / 61.4 47.0 / 45.4 31.8 / 27.5
FERHAAL, t-C0o/yr  8,000hr/yr | 495,200 / 491,200 | 376,000 / 363,200 | 254,400 / 220,000
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3) AXMIGERE DHRBEEDRE

EFEMBERER > & TH~ORQMAEFE AT 2128720 | ARRMRELE O Bx
(ZIE, BABORVE GRET~EIHRE) 7210 T < R BEA~ OGS LEIT 2 D,
ARIETIL, HIRRURBYE RRET~EHHE) 11 HHGE 2.2-6) & HEHIFHIE 8 THE (£
2.2-7) zhi L, fiH L7220 ZE2HH L, Th b ~OXISR MR LT,

7% 2.2-6  HAFAUREE BRETZHEH)
No. BETNEIHA
IS PR S U
(A & G C O - [E77 - &, BEFFRER L)
A= — b — X — DD
Bl HGE L — F OFRE, RE. RE
MR, RAE AR L)
ZERMARELE D TR
A X
RS SR CORHRIE SRR
B & O PR S
BRI P O RR EALE
NPT v THRATOESR EZDHES)
AF—AT a2 L —F—DRE
Tz

OO |N|(oc(O1|h~] W (N

[y
o

[N
[EEN

*2.2-7 JFEEAfRIRRE
AR IE H

=
o

(N |OT|B[WIN |-

B PR 0O TE

RO THEE HOBHEMHORE

AR FR ARG | B DR B DR E
KRN OZELZIEN 2 2 N DB 2 I OFEPR
HREHER OW 1 2 DA EE DR E

N L OEEHRE

BIfRIE~ D & THEELY A1)

O ORTREH

BEHZ Y 72> TORRSEM 2. RITRTS,

- BEEEMBE AR TR/AE L2 AR 2 BEfF ok 2 v B — FNO TG 2,

« ARSRMFERRAR 1 THTR T D,

- RREAAM Ao e — NNO T E T 5,

ApFa e — FNO TR, @E, PE, KEDOERG~y ¥ —%2H LTk, BEE
WIBEHIERR 2 & BEE S D R EBG L. TIHO 6 RE A~ v ¥ — OS5
LEERRTHIVEND D, THTIIRIDZTANUICLY | BEEDORA T OBRE %
HI L. CO R EZHIRT 5 2 &L liff s h D,

AbFEa v — MO TH TIHEEARIIRFISKEK TH O T, T 2ABKUTTIE
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b L<IFTREmELET D,
» FRAMEHGELE O BRI 13, ZRAUEERE I & AR RS O FALHEPH 2 B D D5 (N v
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[EMS (T & 2 %0 (4R 280 H )]
- P &5 801 22,6476G3/4
* HilJ6k CO, P £ - 549.41t-C0,/4F(0.02426 t-C0,/GJ THaH)
BRI OV TR, ROZRALF—EIS L LTHH

AFE (0.0189 t-C0,/G)) 95%. FEX (0.126 t-C0./GJ) 5%
- C0, 7 L Militk:33,229,086 /4
GE1BMI-7 LYy b (FFTx) FEMME 3,278 [/t-C0, THH)
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3.3 COHliE - BERXIR
(1) COHIFZRDNETE
1) Ml —RADEERE
F3.3-LITRT A —AEBEbdg e Lz, %23 TEMS OEAZTIC OV THREF S
NTWDR, AETIHEMS ZiEH LaWa., 280 95 50%2NE M AIRE, EMS A4
LD CaENEAARE, EMEE L, o, AETIEX 7,000 1/t TAKAERTET D
HBETHD,

#3.3-1 i —A—%
Ar— A 1 2 3 4
B BEAFH R TIUA 77 B 75 B +ENS
(BEHINE R D #) (BVRBLER) D) (FEEMAR)
LRI - fABHME bR TATZFI NI, HETLE,
VWA 7Y YA 7 VEEBEFEEAT.
i BHE %
ik VRS OB A UG TTRERE: | 2R TRER R &
FARMEIER IS~ | D5 H50%% | IEMT 548E
OBRRENEEE | IR AT
DB CTAFTHE,

2) HisHERDET
MBI 238 0 A 3.3-2~F 3.3-5 |TRT, B, TTAF v 7 OEMEE
B, BEAEEICEI b 0L L, UTFIORT,

<BRBEIEIEEDRM>
OHAMBEA, Ok, OREXD 337 — 4R %1

K1 HARM
- T 16755 0.453tC0/Mh, 7" 7 BEENZAE 5 CO2 PR 2.77 £ CO/ t
« THOMAL  ETHER 40%, I 31%., T AF v 10%

OOFHIZHTe>TIE, 77 AT v JEOREHE & usd B L > BITLE D Co %4
B8X%2 #RL kT

- MEFXAE I 50 t /7 H ., BB H %0280 H/AE, BEE 24h /8, A ZAHFOT T O
A 10%

@OFEMITHTe» T, MBI > BAMHAEL 77 AF » 7 HOBEANZAE S CO, FE4 &
#2 R L EFEb0nn, BURO T AT MTHED CO, Ml Z ~ A T A,

@DHEHICH I > TiE, MBIt > BAMAEE 77 2AF v 7 EOBEHNCHE S CO 4R
22 ZRLEFELONS, BETDHUAT LD COHIEEE ~ 1 T A,

X2 TITBEFNTAED CO AR 50 t /H =280 A/4E>=<10%>=2.77 t CO, /t =3,878 t CO/4E L
15,
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3% 3.3-2 BEENGRR DFE T
75 AT 7 ORI & 1,400 t
MaFx (233 1) D - IVE B e ) & 1,916,070 kWh

%£3.3-3 FHRERFORHTT

77 UA 77 B
A4 = ¥ v | BAEIGRAE 312,548,387 M 1,845,000,000 M
a Ak Bl i 56,773,145 [ 303,550,000 [
At 369,321,532 1 2,148,550,000
INZFE FESEY) e 3,746 kg/h (100%)
2 1,498.4kg/h ( 40%)
i 1,161.3kg/h ( 31%)
TIAF y yHED 374.6kg/h ( 10%)
Z DA, 711.7kg/h ( 29%)
PRE A - 4kg/h
PN ZNJ iy 250°C -
E0JE & 12,735N ni/h -
i 1,074KkW -
AR {RLEE - 225°C
HaxtE ) - 2.5 MPa
AR - 6,800 kg/h
B2 - 3,469 KW

HE1) A—F—DHIURINTEHRE FRITER

H2) FTAF v VB ENREARESRME R 5720, REICBW T TRESEESMICT
ST A SR L. IRWTEE & U CERBICEI L3 2 i 5,

H3) BECHOWTIE, BIRER L TWAIFLWE FS & RISHICRE LT,

% 3.3-4  BREHLAA g% O I S oTEY

S H. H
HH fir w2 | o *H%Tfé gﬁgﬂ% P?}fw i
wBH | THRST 2.2 kw 0.6 24| 280 8,870 13 115,315
E Vg 30 kw 0.6 24| 280 120,960 13| 1,572,480
R Z 7 LoX 3.7 kw 0.6 24| 280 14,918 13 193,939
A FE TR 5 kw 0.6 24 280 20,160 13 262,080
T IR 10 kw 0 24 280 0 13 0
TWEFMT 7 30 kw 0.6 24| 280 120,960 13| 1,572,480
TOTAL - - - - 285,869 13| 3,716,294
K| TE 2889 kg/h 1 24| 280|19,414,080| 0.05| 970,704
AUFF AR R 12,000,000
TOTAL 16,686,998

1) A—=H—0 bR SNIIEW A BIT/ER
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# 3.3-5 ARARMHAkE OERICET 28T
S i g | oo | R ER g | TR
RA THAKR T 45 kW | 0.6 24| 280 181,440 13 2,358,720
PR Esta KA 7 11 kw 0.6 24| 280 44,352 13 576,576
HYER T 0.4 kw | 0.6 24| 280 1,613 13 20,966
K77 45 kW | 0.6 24| 280 181,440 13 2,358,720
ng7DV% 3.2 kw | 0.6 24| 280 12,902 13 167,731
iy e
AF—LhTT
g 75 kW | 0.6 24| 280 302,400 13 3,931,200
LT 7y 0.4 kw | 0.6 24| 280 1,613 13 20,966
VAV INY/E AVES 3.7 kw | 0.6 24| 280 14,918 13 193,939
JRH =1 oy 7.4 kW | 0.6 24| 280 29,837 13 387,878
FEZMT 7~ 30 kW 0.6| 24| 280 120,960 13 1,572,480
Fk g—Y TR T— 400 kg/h 1| 24| 280| 2,688,000 0.05 134,400
7'a—faK 200 kg/h 1| 24| 280| 1,344,000 0.05 67,200
- A T HLERFH 0.01583 kg/h 1| 24| 280 106| 11,000 1,170,154
18 Al 0.002375 kg/h 1 24| 280 16| 1,100 17,556
AT F AR 25,000,000
TOTAL 37,978,487

1) A—=H—0 bR SN EW A BIT/ER

3) FEADET

TARNAX—E T DR T/EREOGR T R X —EH A K 3.3-6 1T~ T, FEHMLE
ROT I N —ERREIZONT, RIS L 72 2 F LFERZAEDOIRFE RN+ 104F
T 5720, MEEFT~OBEIE N 2N T T v AICB W TR FTHEZR B A 4~ TR
THEEEAME L, 72, 7TV BICOVTILENS HABBA B E 2. ENS I L 05
BIFBAG FTRERVE D 5 5 50% % . EMS & 0 OFA1E 100% & 2R THE T 5 L 9 IR E

L7z,
7 3.3-6 TWEMOT R X—fEHE

HERAL BREHEE & GRS HAAT
o A H il Hol 164,000 | L/4E

TATZ 7NV NTToh —
CER W 2 D A 88,536 | kiWh/4F:
FhiE T LPG HEp 91,601 | kg/4E
é%;%%9%47”¥ ER W% 55 O Fx 12,942 | kWh/4E
kM (r—2A2) B 7 ) 6,312,710 | KWh/4E
faEHbiis (5 —2A3) B LA 8,725,750 | KWh/4E
fakHbiisk (r—A4) 50 75 21,132,550 | kWh/4E

KELERMIC LD EZ 15, BRI 2GR E 2 Bk z 281 L LT,
I UBRFEICOWTIERr A TR 4.5 5 & L (&R =REREI/HEE).
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4) CO,HIimZNR

U EDEIVFHE L, &7 —AIZBIT 5 Co PEHE M OHIER R4 3.3-7. X
3.3-1ITR T, F—R41ZBI1T 5 CO HIERN R B KT, 4FH] 5,747t-CO, DHIT & 72

2D

# 3.3-7 CO HIEARN R

CO, Bl H B ¥ A

t-CO./4F

r—2x1

T—RA2

=% 3

r—2Z 4

77 MIBIT A
CO, Pt &

BEX

4,746

4,746

4,827

4,827

BMOEE

0

129

404

404

BRI L D
CO, Il ik

Bt

0

-3,677

-5,038

-10,978

CO Hll sk sh

4,746

1,199

193

-5,747

CO Hll ek &

3,547

4,553

10,493

== A L2002

E=E 00 BEICL 2002

RS D - BC02 BIEL

—CO2 U3

3000

6000

4000

[
)
[}
[}

13.3-1 COHITANR (BREZEIRERM ORI S E
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BRI, BREEEWNDS

RES o, WRFHMOT LR TEF LR TH L8, Th

W2, R EHFE 2 V) — B DM D ) BET T AT v s OEEEIEE D &
W ZRHR U 7= Bl R A 3% 3.3-8. X 3.3-2 12”7,

#3.3-8 COHIPANR (5EHE)

CO, PEHI RN t-CO/4F r—21 r—2 2 br—2R 3 IR 4
F5 MBI A | BEH 7,841 7,841 7,922 7,922
COo Pt & BMOEE 0 129 404 404
AfIRIC L D
AN AL -3,677 -5, -10,97
CO, il Bt fiste 0 3,6 5,038 0,978
CO, Hll B h S 7,841 4,294 3,288 -2,652
CO, HllJR & 0 3,547 4,553 10,493

== iRl oL 2002 e BEICLSC02 A L AC02HIRE, — 02 R

10000

5000
o
O
Q

0
%ﬂ Casel
T
E—%BOOO
o
Q
[&]

=10000
=15000

¥ 3.3-2  COMHIlTEZN R (BRASAEHGEY U — > OREAY R BEIEWHA I 5D & faifll)
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(2) ERAXMHRDERE
1) COHIEaR FDEE
T, CO M= X P 2BE Lz, Co M= A ME, TRICEVWHEEFTLZLEL

7‘»
—o

CO HJg == A ~ (F4/t-C0,) =

KIS E 20 - & LTV 5,

R (/720 4) /7 (CO HEHIHEIE (€-C0./20 /)

K — ADIEEHAHOLAITHOWVT, COHI = A MEEH L=, CoH = A kD
FERM A2 3.3-9, X 3.3-3 (27, 7¥—A 212\ T, COHIP = A F289,910 F1/t-

Co 720, r—RA2, r—2A24, r—A3DJEIZCOEI = A kK,

#3.3-9 COHIE = & F DRERR

T—=2R2

T—2A3

3 B EHHM/20 CO Hil s COp M= A |
Sf =¥ =7 | A& 204) t-C0,/20 4 /t-C0,
2 369 17 703 70,944 9,910
3 2,149 38 2,908 91,061 31,936
4 2,149 38 2,908 209,863 13,857
35,000
30,000
N
o)
Q@ 25,000
=N
20,000
X
M 15,000
& 10,000
o)
O
5,000
0

[X] 3.3-3 CO M= A k
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2) BERUNFH
BERINERZRHES 2, RERERT, TRICKVEET S,

BERIESR () = BEEM (M) / &ZREICL->THLNLERMEGE (F/AF)

D 1) LRBRICHE 7 — ARFERBAMOLEIZONT, REENFREZRE LT,
p, A3, 4B D RROMRIEIE L, CO MM A H £ 2 7,000 F1/ ¢ EREL
oo Eloy r—R 20080 2RMOMBRIEME L, LR L AR Z A4, 0.951 F/N
m & BEGE LTz,

r—RA2, A4, r—A3OIRCEEFIRARO L0 S RERR L ot &
[N A4 % 3 3.3-10, X 3.3-4 (2”7,

-~

#3.3-10 GBI

BELHE BHH RIS
GRAMH T TH) | .,
G \ _ | nm s 0,951 py | PR
A=v% | o= IN ot foge
n)
= 3L X — IR
r—22 77N (7RD) 369 17 89 5.1
r—23 7B
CRA 57808 72 L) 2,149 38 144 20.3
r—24 75 B
CRA 51608 ) 2,149 38 288 8.6

25.0

5.0

0.0

3.3-4 HERNFELL
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(8) EERIEHDRET
1) BtiaAXICEAT 554
AR ZHETOBEREIL S AT HTMA . ZRRE S AT DT OWT b B4 F i
L7ed, LUT ORED RN L 72 D RetEn’s & 5.
s BUREIL S AT DS OW T, SUROTFEEZUTH T D HHRREN 3R 2 rIREVED &
Do
AR Y AT DJMZHONTUE, FEFMNIFRQ TR ATRE R~ DL E P E L
T 5,

2) IRIILX—HERFTEREICET 554

GV AR NERBA DT RVX RGN UIE L T2 DT DUT AN RAR AR S
L5,
77 ATIE 16,686,998 FIZHIY 45 14,422,643 mi/4F (51,599 ni/ H) OEVERREH
i7" > B CI% 37,978,487 MY T 5 5,425 t /4 (19 t /H) DOZKHRTEHAM

3) BMFEERDEH

Ir— A 4 TIIRAERR T X TR FRERIGE IOV TRET L7722, BEZRZ2 BT
86, LTFICOWTEBETANERD D,

CHE 3.2 THRR Lo L B0, BURFEZOAH THROMGRE 2 HD T 5,
ZO, BINFEEZILEFHNCEERFIA L, 2 BEEE O 4R BRI T2
ﬁm;mﬁ?%ﬁﬁfﬁéz%@%é

DA, BN E%@mw% ZERPE S D, ZO%E, BR D TR

THELTWDT®, BEZEIC mm FEAREAL, %ﬁ%@%ﬂ%#éiﬁﬁ*@%

o,
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3.4 HIFEOEH
(1) EREH
ORFIA L AT FIADOES

BER S A7 V) — AT BRI RN 2GR E L. BRI IE Lo bR EHME T8 %
FHETDHZ LI VBRI AEZRD ZENRTED, ZORERIERITISFETH-
Too AMBYFZE CRFT L2 BVEBHARR M Tl 12 LW B ERERTEME TS0 &4 5 2L
T RCHFRELTIE Y Z LR HEETh o7, 72720, ZRLL EOHENR TE RN,
MOFE~OBPHEZ O L THEELRBIE L2 LT TER,

Fio, BARPHERENRE SN HETH, 1Z L0 L ERESEHME T8 T A% &5 H
L= THOBEMRETH D & &b, TENEZ SNAZERERIERITOFE LD 2
EN ot KWRO 7 — Ru 2R EOEEZHHINTEY . LWL EREOE
FHE TG COBENEZ T AREME L H 5720, ZOEHAICE W UIARMAE D H 23
BE LW,

QWBEX0ERANEE
TEFRIREMED b AR L LT, LIFO 2 0% T S,

JEZE AL % A% & U 7 U0 B 2 2 PRI SR e o 2
HEY : B - 8O THilg— x v —t o 2 — ) OB(i%x g4 %,
OFEFEMAE iR TEHONDI TR AX—2GNEH L, =3/ —LJH C02 D
MHZX Y >, YighiskZz2 P& LB - o THiso x 1 ¥ —t %
— | OEfEED D,
QEEFEW IR % T U= BB 2 sl TRIE 4% 2 LIC X DR B0 E
B L) o AL BT S B E g 5,
KGE AT - WEEBNEE () - #liBhE /2, 1/3, ZF D 3/4, EFH)

FEFEW < PR FAVIZ L DIV F_XR T ¢ v MERAEE R

HIY : BEE = 3V X —DOFNEHZIC L0, HUIRGER e A PR AL I 5 2 BE e LR
ErZRT D,
OBEAE FZh R TR 2 5% (BB O BEEY O NBHIINCR D i & &

te) OFE KB BRER M THOHMEICHHATSZ L)

QBEZEW I S IRE 2 BET 250K (RS L72RE S RIS SN D 2 &) RUBE
FEWIREL 252 1T AN D BRI LB 3R i Dk (&« S B

kG RS - FA, MEMHBhEE (Widh3%E 1/3. 1/10)
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(2) REHBBERX—L () EXAT—IFRLE—DORH LN BEE]

AR OREHERN S, HEEATOFREET L E LTI, BERIATHITIZ LW bR
b T DA, ZEKBHETH AL, HIRHEER 3L B ORI 0> - CRIRE I A8 L C
WA H D L EZ bz, RAHEBICE TS, £@R2MET 5 Z LN TENITEEA
MEV, CORHNRIZ Yoo THRTT 4 TICTHIENTE D, BEHFLHICEEELT. K
R, AOER, TEMMARHES L EET 2 2L IX o T AEORBEEOTE S LR
HNT2ZEBEHATHD, WHLEBXONDLIFEAFT—L (L) EAT— I HRLE—TR
D HNDHEEN A 3.4-1 1277,
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c . PR £
s _‘ R I Wi | wmgs
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oo SR TR A T
Ju
AN

X 3.4-1 A (FRR) BRI BU2FEETT NV E L THRELEZEZDNDFEAT—L (B)
MIT LW B AREREME T T 21803, I LV D F/SHEEZOEHRE b & IT1E,
MERME OB, MRSt U — 2 S LW S BEAEME TR O D I F 5,
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(3) BHFIETOER - BERLERT D21 —ILDE
MBREEOFEMIHMITLTEE T o AR PR P2 — v aRaf Lz, KiR4a% 3.4-1
[ N

B, HEFEHOSNEEFRE LD EEBEL, BEETIZ, VAL E v —0h
DAY a— 7L TS,

#3.4-1 FENHLCHTETE OB AR RAZr Y 22— ()

MRy U — HuoTRILRE
R R DGE AKKOYGE PRI WA BE fAEHL
A4 AR e j )
(L) Wik R - JCERFEEEL S A T KRR
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(4) BXRMICRIAEEEHDOTLD

TRAFEL, F B EEM e G0, e TiERO &L O FELAIMT D 2 &
ZEH TaT 207z, ZHTHGEEE 2 A4 5 2 &L TRETE SR’ H 5, 5 & ki
EMETL, ERECRE S LG O NTT — 2 BN LT, SRR, o3 S A
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e B =
BREUE e °C Nmi/h KW | #taarc °C Nni/h KW
B 50 100,000 1,686 250 12,735/ 1074
® FLFEIH 49
20 87,265, 589
H 1,686 100,000
B SR = Rk L F—f Ak
ik
BERAEUNEA A HR 2R BECC SREENmM/h KW
250 12,735 1,074
C . Bl s
, . e [ A VNN %35 ik
l WREERE i = _
S WELE C N iz W Tk [ parm | EEEG) | JEHE Pa /s
. RS 250 12,735 2T L ARE 7 K 800 ® 0.5 7.0
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TLF R TR Al 1 49 100,000 1800 @ 0.5 % 48 10.9
FHE d(EEWNEmM =V 4/n>< ms+V / 3600 - v Ap(JESIHEK Pa)= u.1.v2 /2d.V
ms: ZAXJiE  kg/h Vi WA m/kg
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B A = L S — AR
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BERA RN R KR A T —— ot £ 71 MPa BEC < B Kg/h el THE T
=i 7K XL
8 2.5 225 6,800 5,295 1,826 3,469



C Bl Ak

Ll Yo’ N 57\{\?2 il s
X [t % i TR BE T L an: ~Fik : i) B (m) %
mm
. ERE ZRZZRLE STPG £ Sch80 Ry U—/L 40t 80A 180 .
7SR —— — 120 51 & 32A+25A
KA HR7SHR S STPG X Sch40 oy —/L40t 65A 160
TATZ 7V b RRE MR FUNT2EE | ITWERAALT L 40tE | 80A / 250 268 20
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f kLT85 — S— 130
K MR CASAFLEX PIR 7 +—.2 160°C 40A 48/111 111
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RAIFE 1 2.3MPaG., 221°CHER 1 U 28 ET IDITRELBREE

RLHEAS Y
JRBHTE# CO, HEHIFR 2L
(TLV B #hEE5H)

RAZ E =i
2hag (TLV HEhFH)

B

PRBIEER B AT FRAERE A

LPG(EIZE Y ) 170 [/kg | 50.8 MI/kg | 76 % 4,403 [/GJ 11,967 | M/ t 3.00 | t-CO./t
LNG 126 M/kg | 54.5 MI/kg | 76 % 3,042 HM/GJ 8,267 | M/ t 2.70 | t-CO./t
A Ejl 88 /L |39.1 MIL | 76 % 2,961 [/GJ 8,048 | M/ t 2.71 | t-CO./KL
A2 —7 A 43 HM/kg | 29.4 MI/kg | 76 % 1,935 /GJ 5,230 | M/ t 3.17 | t-CO/t
RRE DY G (KRR FE B B e ERERE O Al 4,800 F3/GJ 12,976 | F/ t t-C0,/t

R - KK 1 FroBERLE, 2.86)/ t

OB (5 Fn 4 4 8 H i e 2 )

- LPG : HALPG & 5EI I3 E https://www. j-lpgas.qgr. jp/stat/kakaku/
- A #HE I+~ b https://pps-net.org/industrial

s fRa—7 A FEIIFR > b https://pps-net.org/statistics/coal?
< PREVREFE OSE OBE RN - KRB EILERME  https://www. teitanso.or. jp/cms/wp-
content/uploads/2020/02/Reference materials 1 20160512.pdf

MBFRLR OB
- FEUESEENE - TLV 35 — /L https://ww._enecho.meti.go. jp/statistics/total energy/carbon.html
J£73 : 2.3MpaG
RS+ 221.825°C
FER : tbm L Z L b 2801.54 ki/kg
FEARFE 0.0831967 m3/kg
FE# 3.3628 kJ/kg-K
k5 EE 0.016475mPa s

g B D F R
< BVEHD ; TLV 3Ry —/L https://www. tlv.com/ja/calculator/energy-unit-cost.php
Hf @ BREPEEE(RFEE) (kI/Kkg)

Cf - BRBHEAL ($/ton)

N 100C
no1 RA TR () Ce=7 -
Ce : BEMEH{N ($/MJ) "
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