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Summary

Electricity is generated at waste treatment facilities, but the power generation efficiency is only approximately
20%, which is low in comparison to the more than 60% efficiencies of the latest gas-fired power plants, making it
disadvantageous. However, using the steam from a waste treatment facility in factories surrounding the facility,
the mismatch between heat supply and demand can be eliminated, and a large carbon dioxide (CO,) reduction
effect and high economic efficiency can be expected.

This demonstration project was implemented as a "Regional Heat Supply and Demand Management System
Demonstration " within a structure that directly links the examination and organisation of system theory with field
demonstration. Through demonstrations, we compiled a dissemination scenario for the advancement of heat
recovery from waste incineration facilities and carried out the project with the goal of concretely increasing the
effectiveness of a regional circulation and symbiosis zone centred on waste treatment facilities.

The implementation structure was organised by EX Research Institute Co., Ltd., as the representative operator,
along with three joint venturers: the National Institute for Environmental Studies, Tokai Clean Co., Ltd., and the
Waste and 3R Research Foundation (a public interest incorporated foundation). It consisted of three subcontractors:
the Institute of Energy Engineering, iForcom Smart Ecology Co., Ltd., and Designers Union Co., Ltd.

Based on the characteristics of each participating business operator, the project was divided into a part for
examining and organising the system theory, a part for field demonstration, and a part for considering deployment
to local governments. It was structured so that these parts cooperated with each other. This configuration was
intended to increase the effectiveness of the regional circulatory and symbiotic spheres centred on waste treatment
facilities.
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. Create an implementation scenario for induStrial decarbonisation and intravefous steam business using incineration heat.
- Organise main points — Create a strategy document (background and purpose, scenario, technology, operation, policy)
including implementation scenarios

Figure 0-2. Overall implementation items for the Tokai Village demonstration.



Each chapter performed the following efforts through the three years.

Chapter 1
We created a project implementation plan, managed the overall project, and held discussions with the Ministry
of the Environment.

Chapter 2
As a case study in the materials industry collaboration model, we established a model factory that was designed
and evaluated in terms of cost-effectiveness and CO, reduction effect. The steam acceptance effect was estimated
based on the results of a detailed heat demand survey.

Chapter 3
As a case study of the regional manufacturing industry collaboration model, in the demonstration at Tokai Clean
Co., Ltd., we investigated the scale of demand using actual data from a customer survey and installed a heat supply
and demand management system (Energy Management System; hereafter EMS). Based on these results, we
created a project implementation plan and a promotional video that could serve as a model for a regional circulatory
and symbiotic sphere.

Chapter 4

To examine the possibility of dissemination to local governments, we conducted a questionnaire survey on the
use of incineration heat in 150 local governments across the country and identified and organised issues pertaining
to measures for dissemination to general waste treatment facilities. The knowledge gained from the demonstration
was shared at an opinion exchange meeting attended by five plant manufacturers. Discussions were held from the
perspective of the incinerator personnel, and issues for widespread use were identified. We ascertained Ibaraki
Prefecture's facility development plan and determined the current state of incineration facility consolidation for
2030 and 2050.

Chapter 5
Based on the results of Chapter 2, we estimated the cost-effectiveness and CO, reduction effect attained when
applying the material industry collaboration model to Ibaraki Prefecture and compared it with the incineration
power generation in the current wide-area expansion plan. We confirmed that the CO, emission reduction effect
and economic efficiency were approximately twice as large.

Chapter 6
We organised the issues identified in Chapters 2—5 in a cross-sectional manner and also organised the points for
discussion. In addition to coordinating the aforementioned parts, we organised the knowledge obtained from each
item and compiled cross-sectional study issues regarding the dissemination scenarios for advanced heat recovery
from waste incineration facilities. We organised the main points regarding the use of incineration heat obtained
from the three years of demonstration results and compiled the "Waste to Steam Guide" as a separate volume of
the report.

Chapters 7-10
Review meetings to discuss these issues were held twice each year. Once each year, we participated in a
demonstration review meeting, and the review committee reviewed our progress and results. Twice each year, we
cooperated with hearings from the system committee. Meetings with the joint implementation operators were held
regularly and individually as appropriate.

FY2023 was the final year. A summary of the implementation items and achievements for each year was
provided at the beginning of each year.
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(] .

- = Existing R-Value

C 30% - I o B B - Boiler

(o] B+BPT BPT - Back Pressure Turbine

2 200/0 . . GT - Gas Turbine

£ l =——B+BPT+CT FFB - Full Fired Boiler for GT

====B+BPT+Import SFB - Supplementary Fired Boiler
10% A . Gas Turbine Combined UFB. -Unfired Botler.
I - === GT+WHB+BPT+mport CT - Condensing Turbine
00/0 T T T T
0.00 1.00 2.00 3.00 4.00 5.00

R Value (Power/Heat)

2.2-2 EFFITHEX DR I — 7T

R oA, CHEM, B/, LNG TO CO HEHAEIE, REMWIZ,

CERRE e .
L CH

- BEZEW) - - - 263. Tkg—C0, /GJ-LHV
15%7 6
- 0. 470 t —CO» /MWh
«ING + + + 54.9kg-CO5/GJ-LHV

- RiEES -

92. 9kg—C0 2 /GJ-LHV

[ BBV T 32 2005 4EOBREHE %]
73.5kg—C0/GJ-LHV  [BEVE T34 2005 4 OREHEEL]
[V5I8 60%. BEZ T 15%. BEM 10%., —#xBEHEY
H

[BREEEHEE]
[ BBV T 32 2005 4EOBREHE %]
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#*2.2-4 FEABEHIES < o PRt &

HH BLIR WER (GT EA)

AA ZEL (B1)
PREL AR i fR
PREHME &, GJ/h 570.0 0.0
CO- HEHIREL. keg—C0./GJ LHV 92.9 92.9
CO-HEHI &, t/h 53.0 0.0
RA ZEL (B2)
PREL CEHH C Eil
PREHME &, GJ/h 573.7 0.0
CO- HEHIREL. kg—C0./GJ LHV 73.5 73.5
CO-HEHI &, t/h 42.2 0.0
HAH— PRk

R — LNG

PREHME &, GJ/h 943. 8

CO- HEHEREL, kg—C0./GJ LHV 54.9

CO-HEH &, t/h 51.8
EN

HiEm, kW 19, 520 0
CO- HEHIREL, keg—CO./kWh 0. 470 0. 470
CO-HEHI &, t/h 9.2 0.0
BEFEMBEHIR A Z
PREL FEHE) FEHE)
PREHME &, GJ/h 6. 18 6. 18
CO-HEHIREL. kg—C0./GJ LHV 263. 7 263.7
CO-HEHI &, t/h 1.6 1.6
ARt COHEH &,
REMHAL, t —COs/h 105.9 53.4
FERBEAL, t-C0s/yr 847, 200 427,200

18




2) BEENFRERD b DAREHEIC & D RBEIR R & COHIR R D&E

BEZEY DBERIRIRR 7S PEARS (10t /h, 20t /h, 50 t /h) ZEF L THX ~ko 725
HOUGENR (=1L X —THE EHITL coﬁékﬂjgﬁ W) ARGEEL7TZ, PEAKE T O
HIE, 53 ~4HFEED 2EMOFAEEBEICBN T, T NI 4 Hcxh 3 2 BEEM OB
BT iémw&ﬁ/XTAwﬁﬂkcm ﬂﬁ%@@ﬁ%ﬁotﬁ% G 2R RUE T
JERRECTHORHRPGE L. MEDOELE LKL TH, TOMRICEABRNT & 2T

BLTETDTh D, ARFTOEHEZE 2. 2-5 1T,

ORI EE
7 2.2-5 RETEE & BRETAA
i A

RS BERENFR 2> B ORI T 11X, = AN TG o HE RS DR
EETERL,

CO. HE AR SR « SFEPRELE BE SO CO HEHR BT, AiIFE 1. @ CO. BEHEDE
RSN K R LAY i
< BERIERR > O DL KIL. CO ITEFENR V0 E LT, Co, PEHREUT
ﬁmthto

BN DE K[ZANENER Y — B DR EN DT 5720, RIS EEN

i 9?6 Z ORIy H A O BN OFFREEHEIZ, UFTD 37— L L

776

F—A1 s c HAKEEBESCL THROEBENFEREZHERFT 5, 913 T1
DEKEZERL L TRnd 27, ER%Z 100t /h &L, Tl EEKE
PTG AIE T2 ODEKEEZ L THIGT D,

A2 e s RN OEBEAHC L CHIROEBENEEE LT 5,
Z O, EAKEITBIR MR 5,

=23 s B REOEHEBEELEC L CHIRO B EEE MR+
b, ZOWE, HAKEITBURZHERFT 5,

NR— R fr— R

X 2.2-1 TR N—R T —ZAOHEESEM (BWEINE) 13, WHEBGE

il Sk | MBI THAZITTWESL LD TH Y, C0, DPEHEZ K/IME LT-E
= A RH | BREHETIERY, DBORE (5 —AAZ T 1) TIE, Wb iR
T 4 O | (CoHEHEDR/IME) 21T 7280, TIN5 L HBRGTT 5X—A 47—
BT ORERE | bIREAEORETHL ZENMETH D, REalE (Co,HEHE DR/
= AL k) ORETEREIZR D@D,

% cARIRERA T Bl) ECHEMBEEZARA T (B2) TlE, AREHTZVD

CO HEHI B DD 72\ B2 OfFEHABNEE S D
*BlL EB2D2o0DKRA Tk, ARBEEDOLEEA 200t /h &95
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ML LTmN—R 7 — 2] DTRLF =L AT A7 0—%K 2.2-3 1TRT, K 2.2-3
IRTIEY N A — A% il (Co P &% fvIMb) L7afER. Co PEHifREm R &
VB OATREY . B2 A3 EFR 200 t /h 272D E TAMABEILZ, TOME, X 2.2-1
DR—Ar— 2D CO PEH Y 105.93 t /h THo7=DIzx L, X 2.2-3 O ik L7
NR— 27— ] TlE CO, HEHIEAY 105. 51 t —C02/h L7210, 0.42 t —COy/h IS 2 # 5 &
ISy

Model X Optimized

o =
p

oy r— i
.»4 Pa
:

2.2-3 L LT R— A —ADTRALF—T AT AT a—
(B 2. 2-4 \ZHERIRFETR)

QEHHER

LA BREE N DR A T 2R SN A ERD T XX — 27 A (Fif Lz
N— 27— ) (TR LT, BERIIERR > & OGRS (M) ZiRx TN L 7285812,
RRETHEHEEZRHRD 37— ADBEITONWTHE LIZ, TR (F—%) 2% 2.2 -
6 1279,
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#2.2-6 T—ARLT 4 TOTRLF—Y AT LD TFERFER

Be Al B | Bl AR |TIRER | BEE W |BEBEOK | A7 L8 | TIHEARE | Co, B
Er b | B2Af | T2RERE | BHELD B E T2 1HKE &
D it Fa | MW MW R0 | #EAR (X BF# | t/h t/h
ERE MW )
aEF MW
B oW | — 152.36 | 41.15 FHE19.52 | 49. 29 367. 00 79. 00 105. 51
&~ 165.35 | 34.91 40. 00
— A
/7 —
A
& — | 10t/h | 147.56 | 41.90 FHE19.52 | 49. 29 362. 20 83. 66 103. 91
21 165.35 | 34.17 40. 00
K| 20t/h | 142.77 | 42.61 FHE19.52 | 49. 29 357. 41 88. 33 102. 30
F W 165.35 | 33.45 40. 00
B | 50t /h | 128.40 | 43.79 FHE19.52 | 49. 29 343. 04 100. 00 97. 50
165.35 | 32.27 42.32
& — | 10t/h | 142.68 | 45.19 FHE21.09 | 53.26 361.29 79. 00 103. 01
22 165.35 | 29.31 40. 00
% f | 20t/h | 133.00 | 43.62 i 22.66 | 57.22 355. 57 79. 00 100. 51
s h 165.35 | 29.31 40. 00
B |50t /h | 103.97 | 40.21 FHE 27.36 | 69.09 338. 41 79. 00 93.01
165.35 | 28.01 40. 00
7 — | 10t/h | 142.68 | 40.89 FAE19.52 | F % | 357.32 79. 00 102. 27
23 165.35 | 33.61 B o= x|49.29 40. 00
B = 1.57 Hox
> [ 20t/h | 133.00 | 40.23 ZH19.52 | F& | 347.64 79. 00 99. 04
R 165.35 | 32.70 B o= x|49.29 40. 00
m 3.14 Eolaale d
50t /h | 103.97 | 38.08 FAE19.52 | F %% | 318.61 79. 00 89. 33
165.35 | 30.14 B o= x|49.29 40. 00
7.84 Hox

WD BHEORKEDERIL, 39.6%
1 2) COHEHIREITIR 2 E H

[ B @hE T34 2005 4EORREHE K]
[ B# T34 2005 AEORREHESK]
(152 60%. BEZ'T 15%. BEIH 10%., —MBEIEY 15%7> HRtH]

[ A B8 T34 2005 AEORREHESL]

« AR -+ ¢ 92.9kg—C0,/GJ-LHV

- CHJl + + -+ 73.5kg—C0,/GJ-LHV

- BEFEM) - - - 263. Tkg—C0,/GJ-LHV

- RHCES - - - 0.470t -CO./MWh  [EBRETEFEE]
- LNG + + 54, 9kg—C0,/GJ-LHV

- BEAINER. 2 & OUHIEZRS + + 0.0 kg=C02/ t

s T xEH - - 0.0 t-C0y/MWh

7% 2.2-6 OFERICHEAS &, BEARERR D O O RRUIT XL D T OBREHIBZI R & Co
SHEHEI R SR A 32 2. 2-7, X 2. 2-4 |27,
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#2277  BEARERR D> B OZKELAR I & 2 BRBHIITEEN SR & CO o HRHIFITRzh R

e 7R 10 t /h 20t/h | 50t /h
TIHEOBREIER SR MW | 7 —2 1 EAKFEERN 4. 80 9.59 23.96
[AR A BB+ EEBEOBR | #—2 2 RFEHEM 5.72 11.43 28. 59
P r—A3 @O [ 9.68 19. 36 48. 39
T5D COHEHHIBEN R | 77— A 1 EAKRIEEEN 1.60 3.21 8.01
t—C05/h r—A 2 I 2.50 5. 00 12. 50
r—2A 3 TR EIEEM | 3.24 6. 47 16. 18

HEZAK 50 t /h 52 AN T=86 O CO HEHAIREIR 16.18 t /h TH 5, AIfil) v
YFT 7 aP— (RA—TNT) TORSBEED AR O/REN D, 20 C0o HEHIHI
WA 16,18 t /h ZEERKT 2 720I12IE, WNEEDH A XD ING X HTAX —E L VA
T AOENIZVCECT 5 03 E it LRGSR, 1MW AR OB IS 35 Z LN hoTz,

60.0

60.00 18.00 ‘
16.00
2000 < 1400 2
\_“) o /’)-
z 40.00 YS J % 12.00 "‘,
s e
4= 10.00 )
4= 30,00 /,‘:2 % ﬁ//)‘
2 1 800 ) y
g 20.00 //’}\/ 3 o et 1 S
9 400 e
10.00
2.00 -'_,/
0.00 0.00 /
00 100 200 300 400 500 60.0 00 100 200 0 400 500
EJUEAE th ERZAE th
2.2-4  BEHEIMIER > D OZAZEAE T L 2 BOEHHIBI R & CO o P HITBIsh 3
H1D) r—2A1 EAIEEEM, F—R2 ZHEHHEM, 7—A3 B xEHEM
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QFER

BEHBERE D DIRER E Z T ANTHAE D, TH~ORBERFI LT, 2B, FERKD
ZANZ, F—E DL OHFEERFOMKREEZHROT Z L2, 2050, X—E DR
BENBAOT D, TIHOBNFEERIZLLARVEFREL TWDHOT, ZOREBEORD
NE. EAREREENT 258 (F—2 1), FRENOEERZENT 25 (F—
2 2), B ENOHERE LT H5EG (F—R3), 37— ZL->THIS> 2 &%
BEt Lz, ZORENDUTO X SR &3 nolz,

- ARROZTF ANIITIREHAN (BTx) VR0, CoLPEHAIBRIEN & 5,

- ERROZF AR LB R BITIHIBIRICH 5,

- LIHOBREHEIRENR (RA 7 ARHRRBEIER) (oW T EAREEOHM (r—A1)
X EAKREA NS T, AA TARPHEMT 50T, tho 2 —ADIMR, KA T AT
DIREEN R E VN, B 21F, BERRER DB O TEHRSKE 50 t /hZ i ANTHE, 1HK
REEWMTD5G (r—A 1) CTOBREHNBEIRIL 6. 5%, RFEH D O HEREZ HIN
T25%E (r—22) TIET7.8%, H=XEITHSHE (F—23) TE13.2% &7
Do

- L350 COL HEHHIEENIFIC DN T - AR EOHIM (r—A 1) IZHAT, FHNHD
HEELHM (Fr—22) T2550, HIEZNR1 &S, £ L TEOIRERERD 5 %/
FENTHD (F—A3) RS DI TH D, BlxIE, BEEEZ D & O FIERR
% 50 t /hZIP AN GE, EARBEZNT 2546 (F—21) TO Co-HEHHEIEZGD
RILT7.6%., FMNOLOHBEBELIENT 235G (5F—22) TIHE11L.8%, F=x&E/HT
Homa (5r—23) TiX15.3% L 75, Ziux, (F—2A1) IIA-A 7 TOLABRE
DIRBEARLET D28, (r— A 2) 1%, CO HEHEREN AR A ZBRBE & 0 ARV RATE S THE

DT LITkD, (F—A3) IE COHHBREE DB RENTH S 72H, S HIT 0
SHEHHIBE A K& < 22 5,

X 2.2-4 (/&) \ZBITFDREHIBENRDr —A2A2DT7 A %, r—A1 DT A I
KT —=A3DTA UNHEY, ZHUE, F—A 213, LLOBREHEE &L LT, A1
FIREE DT B\ RAHED D O H B & RBHAT L 72 REHE B B INE L Tl . HEH

Mo b RERE B B O/ 572D Th D, L2l 77— A 3ITHEHEEL M I T,
BT XENTH O 72, MR, BERHEEOHINZ R 620 Th b,

+ X 2.2-4 (f) 28T D COBEHBEIREN R D r —2 2 DT A 1%, r—A 31T, =
i, r— A2 0EEBEREREZ NS E725E. EEENO CO PEHRE URHEAD) 23, A
A K CRER, CHEM) OFIITLTORD /NI WD TH S,

« R=2r—2 %l (Co Pt B2 f/Mb) 375 &, CO, HEHURER D /N S VEREL 2 fif
AT 2R84 I3RS D 2D, BT Th 2 Co PrH BT S 2,

- PEARK 50 t /h B2 AT HA O 002 HEHEITEENE 16. 18 t /h (X, LNG #8& 5 2 #
— BV RAT A 1OMW AR O AN Y T 5
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3) 2050 FEDRKIBE M4 TODIRET
2050 fEEEZARE L2 JeMaRIE 2 et Lz, ZeMseft &, 7V IEXIEARA T &5
729, BTN LT RTIA L, THOBFEE (AR, PEAKRE) T3 LT,
BRI N O AKMFET 2 6 DT D, %2281@%%@&@%W@%m?0
Z T, BEARERR D b OHEZAKIL, THO®EARLK A v X —FEICHGbE | HaAS
X, LHO 7 e AR (EHEAK, FEAK, BEEX) %ﬁﬁzéik L7z,

O ER

AT EHE RN E 2 £ 2. 2-8 1T,

#2.2-8 B FHE RENA

e | *ﬁ?ﬁ%ﬁ
RS BEANt RS 2 & OHFE KK OIREE 1, = AN T O @ R R O
ESERLT (4. 50MPaG - 280°C. (@@%u259(:1) LT5,

CO. HEHILREL | - HED Co, HEHREUL, migt 1), @M COo, PrHED &I CRI A
72o (0.470 t -CO./MWh  [BREEAFRE]D) HA 7 2F22no T, BEO
fERIT 720,
« BEEINERR 7> D DRHEARE D Co PEHRERIT Y v & LTz,

Bt — =& EFNTIHXOEE (ot ARG E) 1L, BEARS L0t /h, FEX

1m5tﬂlﬁgﬁﬁ1%0tmfﬁéo_h [Zxt LT, BEAIER% > O
KDOIBZ% TGO EERK Ay X —~MeT 5, T OaREIT, THO% (&
F HE, BE) RS~y X =57 et AOREE IR UCES [Fatk
AEKE] OfE 72D, BEARIRE D ORKIT., THOEERK v X —IC
A S5 DT, HEARAKREERK TO S0 2AEKBEOMRDOFES L
T, ROI T —AZRE LI, 7ok, T 57—, mist (2) ¥ET,
P AART 4 BT TBICERE LTz Tl L= _R— A — X B WD

CGERR— A1 - - - WEFRRRE

FE—HEZR S v X — ] KO E—AREA Sy X —ICE N E R
WIEFRERR T T, FRRN Y X — DR %E’é{%ﬁ“é Tebb, BEA
FiEX N B D EERRIL, LD EERLAN Y X —ICAD | BEARKD T 1
AR EE G A, BED, WEREBEL T, HEARR Y X —IliELN
5o HEHRR A~y X —TIiZ, '?E;ﬁ DTt AERETE 2, FREN,
WIEFRZE LT, REARR~y X2k b5, REARRA~ Y X — T
REAKD 7 vt 2 ER %%5z6
c GENRT— A 2 ¢ o« X—E UERE LEIIEIR

Fehr — A 1 OPJEFOREIX, Ah=FL¥— (=7 /L¥—) OE
KTHHOT, WERORDVIZF—E U 2R B L, EHEINEX S, &
HE L5720, BEEs %M?é
© B — A3 () - FEEEE D D IHGARRE TIEARRAS Yy X — kD

kit 2) #® TR ﬂ%@ﬁ SR & DIRBHEIEEN A & O, HIk
MROBR TIE, PERLMAE TOMBI 21T > TNz, BEANRR T®m
EARRELE I LA AMEEMZ D BT, B —A 1, 212k, &
w%ixﬁéﬁﬁbifhimfﬁ @Atﬁmﬁi@ﬁmfif?it

REMBT LA M5, BERENITER L —X—THi>,
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QREH#ER

FetRr — A1 (JlJEFEE) &M — A 2

O 2. 2-9 |- T,

Model X

KRR

157 heathy
P

A

(BAEI) OfR %

Model X FefER4

2.2-5 T —A1 + « KRRy X —MIERZE (5]
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%] 2. 2-7 (ZehR/r — 2 3) 1T, BEHEIFR D> O OHEARK OSML, THOEFERR I,
IR LS AR ORFIEREE & L= (4. 50MPaG - 259°C) 4 OMFHEREZ /T, BERE
SR L CiE, BREe—HF —TIELAR L7,

A
450 MPaG
280 °C
HP 687 kealkg
e %G 10.00 th 11.00 th
{ fin 11.0th EZEﬁt—#—
" lout 11.0th 024 MW
0.00 th #iniE
1.20 MPaG_ 20050 th
—‘,x; 450 MPaG
: 195 °C 259°C
giﬁt—ﬁ— 668 kcalkg
3.29 MW
}% 0.00 th
MP 220 °C
1.20MPaG 0,00 th 189.50 t/h
220C | [in | 1918 th|

'
| ‘ " lout | 191.8 th|

X 2.2-7 Zehr—A 3 - « FEREIEER D> O G 78R & L ILE B R R 2 A 72 3R EE 13 A FiE
E LT D55

L%\mzz%(W@&~21)fi\%ﬁEWﬁf\ﬁE#%ﬁﬁbfﬁw\&%ﬁ
KOWEEENEUIRIE L 72 D DT, AR~y ¥ =52 RS 5720 BHIRAKDEAD M
Bl b,

—ﬁ Tehr—A 2 (X 2.2-6) Tlx., BIEAKDOEANIARE L2508, ¥ —E L DOHER

ma RIS, Whwd vy b (GEE) IREBIZR D728 K\7§VV;F§A%%%
Lfmm\%@bﬁkﬁé PR T = > MR DML, KR~y X — OB =2 F)
%LT&~t/fﬁ$%WDM?®T\&~tywi@®i/&wt~m VB F7 56

(HEEEZBRY HE2) OBALD L TR0 TH D, 2B, mE—FERK A~y & —
MITRERZRE L, ZOMEMIT, YEFICF— U 2RE LENEINEZITO &, XK

TBET A7 7 v a KT LADLOEKOIBENMELS, FIEAK Sy X —ICEDHBRIC, FiE
HAOBRE—F =PRI AR LX— 23257, ZORTTO X — BV iiEld
REEEZEZT-T2DTHD,

Gei o — 23(.227)Ti AR REAROFTEIIK LT, REARSEEE
THET H720I120F, 0. 240 OENBMETH o7, i, FIEAKOFREICH L TiX
FHEARKASY ¥ —OFFIT, EHEMGZ BRI EDH72012, FEZITO 0, ZRICE VIR
FEENHEER Ay X —ORELTFIE T L, BRE—%— (3.20MW) B0FEL7ro72, &

DOFER, Tehiir— A 31, BRE —F — N 2PN MEIL ) ZOLEENELREL,
BT FIX =T 5RO TREE Lz,

Fes s — 2 1, 27T COo HEHEIBEh ROl &3 2. 2-9 1T d, Felior— A 313, #ad
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=R L TCAREE LIZT2d, £ 2.2-9 IZT7 —FIEid# L Ty, £ 2.2-9 TR10@
0. FEfbN— A — R T LT, Co DS, ZER 7 — A 1 Tl 56% I, et/
— 2 2 CIHXEBENREINSG CEHEERENH 5720 58%HIE & 72 o7,

27



#£2.2-9 MR —A 1, 27TO COyHEHHITEZNE
RiEfL N — R — | FEr—A 1 MR — A 2
A (Rl 55 ) (FE11E)
AA ZEREE (B1)
PRE R R R
PREHME &, GJ/h 152. 36MW=548.50 | 0.0 0.0
CO. HEHIRSEL, kg—C0,/G] LHV | 92.9 92.9 92.9
CO- &, t/h 51.0 0.0 0.0
AA T EREE (B2)
PRE C Hil C Hil C Hil
PREHME &, GJ/h 165. 35MW=595.26 | 0.0 0.0
CO. HEHIRSEL, kg—C0,/G] LHV | 73.5 73.5 73.5
CO- &, t/h 43.7 0.0 0.0
b — IR R
T1. MW 41.15 0.0 0.0
T2, MW 34.91 0.0 0.0
T3, MW (ZEfs—R2) — — 5.55
RS
HE R, kW 19, 520 95, 580 90, 030
CO. HEHIRSEL, keg—CO,/kWh 0. 470 0. 470 0. 470
CO- B &®, t/h 9.2 44.9 42.3
BEFEMREHI AR A Z
PRE BEFEN) BEFEN) BEFEN)
PREHE R, GJ/h 6.18 6.18 6.18
CO. HEHIRSEL, keg—C0,/G] LHV | 263.7 263. 7 263. 7
CO- B &E, t/h 1.6 1.6 1.6
Aak CoHEH &,
RFF AL, ¢ -CO2/h 105. 5 46.5 43.9
FERMBEAL, t-C0s/yr 844, 000 372, 000 351, 200
H 1D COPEHFREITIR & HH
c AR e+ 0 92.9kg=C0./GJ-LHV [ HEhHE T34 2005 4FOBREHE K]
- CHEM - - - 73.5kg—C0,/GJ-LHV [ B EhEL T34 2005 A OBEHE L]
- B - - - 263. Tkg=C02/GJ-LHV [{5VE 60%., BET"T 15%., BEi 10%., —XBEFEY
w%# FFE]
KRB - 0. 470t—{Dg/MWh [BrEEEEE)
. bffﬂﬁﬁ ﬁ>€>0>ﬁi B 0.0 kg—C0,/ t
REFE
« GERRSRIE TR, CO HIZhAR X, B55.9% & REWZ ERgooTe, 5T, HFEARD)

HIREARE TOBEAZFIA L CREZITH) EHEBRLZHBTE 5D T, CO, HITEL
RILL 88.4% L7 b 2 Eiyinoi,

- BEARERR 2 O R R 7 L OmERSA~y ¥ —~ g L, TH T, A1 704 —18
vEEIETHZE (M —21, 2) T, CoHEHEBEHIRICRE RERH L, Zh
I, A T TOEREIZ REIC L2 Z L7200 Tl BEEIER D b OFG A5 D €O
SHEHRE NP THDH Z EDRRE W,

< FefRA— 2 1 (X 2.2-5) T, BERIMEZR D OmERSMAES (191,37 t /h) [Tl
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L7t RERKUL, FBEETEDMEDIEEK LD, ZO 7THINT o AEIR N L~
(140.35t /h) & LT, ZRAF—L AT LIRS TL B & Lz, BIRASCEIYBEH
AT THE SN DOEKREDZZLIWIEREO R (131,22 t /h) (%, BERIERR ~
EVIRTZENTED,

< e —2 2 (2.2-6) T, HEAK—IREARSSy 4 —MICZ — 2 T3 Z3%E L,
BAMNLT 5 Z & E2RFT L, Zhid, B8y — 2 1 Tl BR v X —HOBEE% |
T2 HAZBES R CRER L 727210 72 o 72D T, K EO =X NF— 2 GFIHT 5729 T
bbH, TORF, 5.55M POEBEAEMTEXHZI LN olc, LML, ¥—ELD
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3.4 CO Al - ERAXMRDEH
3.4.1 FHE7—RADETE
FEAfE TG o — X & 5% 3. 4-1 1R, RN B AREENE, TR B ST DA Sk 2 5 b
L. WEZMTOBRNEEEZFE LB L, £72, T E THR t Y720 Offifg TEL
LTV, BFIH R ZFHMIOBLE & LT2GE, AR Y720 L35 & B 0ER
D & G 2BRI2 0020 S0z, #dd (Pa—b 1 ]) N— A THEFEREEH L
7=

#3.4-1 FRRG— %

=2 Case 1 Case 2 Case 3
i B RD R AG R MG
(FERMY) (FEE1) (EE2)
FA M LR
IS ST - FA M AR ORI T4
[EcaR)

3.4.2 1EEk - ER - ARMEDOERTE
(1) iR n#ET
A HERR (C BT 2Rt A £ 3. 4-2~FK 3. 45 |\ T, B, T ATF v OFEMEEE
X, BREATEEICEVAEED 10%E Lic, =X —[EUEaRIL, ARFEEZICERG
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FDTh, BREETEOFEFEMEIT0t/H ThH-o7=23, Eibiak & FHEED 90t /H &
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< CO. KRN RERBEAE FRE DM >

OHABER, QTR @RFEAD 3 /37 — R
38— TORRMREE L WAL, A OFHEIIAIC L R

HHSM

- BIMRH 0. 4291C0,/MWh, 7T BEENZLE 5 CO, BEHIFREL 2. 76 £ COy/ t

< THORRL  ETHFE 40%, EITH31%, TTAT 7 10%

- MEFXAESI 50 t /B, @ H %280 AH/4E, BB 24h /B, BEHIZAHAFOT T OEIE  10%

OOEHICHT=>TiE, 7T AF v 7 HDOBER] & Fii ot 5 BN D 00, AR 2
2Lk
%2 TITBERNTEE D CO FEAEIL 50 t /A X280 H/4EX10% X2. 67 £ C02 /t =3, 864 t CO./4E
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Q@DFHIZ B> TiE, FERBBICrE > EBHFHEL 7T AF v 7 FHOBERITHES €0, A
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7% 3.4-2  BEANIER O IERRSAE -

R - BEEVIRAL

ZAE AR
H
A R 1) 4RE2)
BB “av RA F
AT AE) B 2L 280 H /4
B I JUEE 90 t/H
RE 250°C 225°C—
ZEMIA IR AR 2 12, 735N m /h 6.8 t/h
TATZ 7V NT T b 0 3.0 t/h (44%)
e 0 1.4 t/h (21%)
e o 12, 735N mi .
A EH L aEx h(100%) 2.4 t/h (35%)
7] KEJE 2.5 MPa
TEEL 3,469 kW
E2 = CEWAE o)) 1,074 kW TAEL 1,826 kW
ERGM A 5 295 kW
BE 12.5 GJ
R RS-0 oBE (P a—L) 3.86 GJ BEEL 6.6 GJ
A 19.1 6J
L 1.8 GJ
ZR1 t Y oRE (Va—) - TAEL 1.0 GJ
£ 2.8 GJ
IR ES 10%
FSERR S GRIFRIR) 5% (85%)
Vsl AY 1,500 kg/h ( 40%)
AP 1,162 kg/h ( 31%)
BEZEWRARR | 7T AF » yED 375 kg/h ( 10%)
D 1,088 kg/h ( 29%)
ek 3,750 kg/h (100%)
3% 3.4-3 sy
ZAE R
H
A R 1) 4RE2)
e B 312, 548, 387 [ 1, 845, 000, 000 4
TXa bl —H— 0 M 19, 000, 000 [
ik 56, 773, 145 [ 303, 550, 000 [
&t 369, 321, 532 [ 2,167, 550, 000 [
BB EAMD (1m%47-9) 667, 919 [ 489, 597 [
GJ %72V O E &y 790 /G 940 [9/GJ

1D A= —rbir Sl e i

TRk
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7 3.4-4 BYRMLAEOE P ETY

" B8 AR [H Hiff #H

Sl | FED) R | wme | maw | m/E
TR T 2.2 kW 0.6| 24 280 8, 870 13 115, 315
BT 5 30 kW 0.6 24 280 120, 960 13 1, 572, 480
KA 7 LS 3.7 kW 0.6| 24 280 14, 918 13 193, 939
B | HIEER 5 kW 0.6| 24 280 20, 160 13 262, 080
T IR 10 kW ol 24 280 0 13 0
TEFMT 7~ 30 kW 0.6| 24 280 120, 960 13 1, 572, 480
TOTAL - - - - 285, 869 13 3, 716, 294
K | Fass 2889 kg/h 1| 24 280119, 414, 080 0.05 970, 704
SENEES ¢ 12, 000, 000
&t 16, 686, 998

D A== bR ST E R TR, 1Rk 4 Ry oD Bl 2

#3.4-5 ARKMHROEN T

HH fis IR Koo I R L e

A THAKRR T 45 kW | 0.6| 24| 280 181, 440 13 2, 358, 720

JiTRE Y A 11 kW | 0.6 24| 280 44, 352 13 576, 576

AR 0.4 kW | 0.6 24| 280 1,613 13 20, 966

w77 45 kW | 0.6| 24| 280 181, 440 13 2, 358, 720

» ;;ijm vH 3.2 kW | 0.6 24| 280 12, 902 13 167, 731
B AF— LT

b 75 kW | 0.6| 24| 280 302, 400 13 3, 931, 200

Ty 0.4 kW | 0.6 24| 280 1,613 13 20, 966

VA IV AVES 3.7 kW | 0.6 24| 280 14,918 13 193, 939

K = oy 7.4 kW | 0.6] 24| 280 29, 837 13 387, 878

WEFMT 7~ 30 kW | 0.6| 24| 280 120, 960 13 1,572, 480

VA IV AVES 400 kg/h 1| 24| 280| 2,688,000| 0.05 134, 400

ik 7 a—Hak 200 kg/h 1| 24| 280| 1,344,000| 0.05 67, 200

o RA T A 0.01583 kg/h 1| 24| 280 106 | 11, 000 1,170, 154

A 15 A 0.002375 kg/h 1| 24| 280 16| 1,100 17, 556

HEE 2R R 25, 000, 000

Aat 37,978, 487

T A—H—OHoR SNIIERE SRR, VERR Y B o0 Bl 4 4 .,
1 2) BHEMIT, kWh/h TH D720, h/h BDFEZR S KW R LT,

20 4R DMAT WM & AGE L 6) %72 9 ORGRRANE R LR B EHE Lz, 20
RER G 2472 D ORI L, BRIHG OB 90 1, RAIHEOHA 940 FI & oty
GI 7= ) DIEEHET, BRIHEOHA T14 11, RABHEOHA 320 11 L BTz, 6] %729
DEER (GREE - EER) OFHIRILER 3.4-6 (57T,
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F3.4-6 G AV OMETEE (MaH&He - EHH) ORHRL

HH ZNJE| 7R
- (2% 1) (2% 2)
20 44 7= 1) DR FEENRED 467,501 GJ 2,305,740 GJ
iy 369, 321,532 2, 167,550,000 1
GJ %72V O 790 /G 940 [M/GJ
ERE 16, 686,998 1 37,978,487 H
G] Y7=v OIEME 714 H 329 M

TED BORBAER, BUEHEA, MEHERK T IRV ORR T ISR,

(2) FEADET
1) BRFEOREA
AR R X, BEM e e MO = L X — AL 2 K 3. 4-6 1T
T
PREMIRS AL 2 2% 3. 4-7, BABJFHAL 23 3.4-8, C02 PEHEREOD FUHALZF 3. 4-9
2R,
#3.4-T  BREMlAS R BLAL

PREVREE PRBHiAS PRBHiliA% D H B
Ea 4.2 /i 2{2@@17 F3/kWh) 60% & Z Oftifliks (10 F/kWh) 40%
AT 87.6 /L AT (Ka—Y—) 202243 AHG, —MRREHIE

AT R X —IFHE % — (E10)
LPG 304 M/kg AHARLP HAHE T =7 A k

% 3.4-8  EEJFHAL

PREVREE ZAEHNT U AL 0O H it
ER 8. 64 MJ/kWh
N EHALT, BREEE N — FREEHE 7 7ML (B
AEH 889 WL | Xz v aim
LPG 50.1 MJ/kg
I LA 0.0258 KL/G] BIRT RV X —JT 2023 4=/ 3L X — 148 B (FhfaA

i) fiisatHE®

% 3.4-9 COp PEHIFRER DI BAL

C02 HEHIFREKL C02 HEHIERE D HiBh
AT 2.71 kgCO/L BREA N— PR EEHE T 7 AV (B REH)
LPG 3.00 kgC0./kg X VEIH
B 0.429 kgCO/kWh | BREEASFN 5 I E

2) EERDEIEEMH
AR EAET D FHEOEIESEM 2 LUT O 3.4-10~5 3.4-16 (2T,
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# 3.4-10 1Z LW b EEAEM L 2 O TEIR S

HH ([ ikl
AR H 2K 300 H R & WA S, A AR
H B fa RFH] 24 BRI/ H
2.1 t/h
ERPARRIYS ¥/ DY Uiy 50.4 t/H
15,000 t /4E
SR = 2.4 t/h BB T, 6.72 GJ/h
FE LW ERIEEOE ) & 353 kwh/ t
LRI AR D AR O S & 5,294, 118 kwh/4E BRI T, 45, 741 GJ/4F

< 3. 4-11 Wk O EIRS
EHH fi ikl
RS 280 H ARHE»OARE £ T, LHMHKAR
B A IRE ] 24 W
R AL PR & 20 t/h
AR B 134,400 t /4B
HihE 1,344,000 L/4
TATZ 7 T tiZo& 10L DE
A7 7 hEEE ¢ X10 LX0.5

#3.4-12 $E T OB

i il %
ELEE:S 300 H TH & A, PR B AR
BB (] 16 MR
fliEne 2 t/h
g | HEEE 560 kih 1,500C
;’?ﬁ%{x B 4,838 MJ/h 1,500°C. 8. 64MJ/kiih
) } T2y 82 kith /K¢ A0 Ty T R0CEHMA T M5 L
e 394,240 kWh /4F 14. T%HRBZNER D HiAD 5
LPG
- B HEE ke | 91,601 kg/4F FEHIE, 119,081  L/4E
- RAEHLR

69




#3.4-13  FEEF TOEMPKEFR]H &
HEEL PREVREE FHas PREFI 2 (45)
o e AT [ 672,000 L/4F
fAkHr = ER [ 5,294,118 kWh/4F
e LPG 7 91,601 kg/4E
PG L EL T 394, 240 KkWh/4E
é@gﬁ% ER (%i 38,826 kWh/4E
ARt

D) AVEREMIC L HHEE 1, IABICH HaiUE Lo ME LT,
772 LIBBAC OV TR ATl < 4 5 B E LT (ReBvsk =IRps o/ 1R )),

#3.4-14 FEEFCOFERNRBFX L —EF LD
. E PRELE R Ry CO, HEH &
FREA GJ/ % 7 /5 kL/4E t —C02/4F
Wb e 26, 141 5, 887 674 2,271
fakHu B 45, 741 7,518 1, 180 3, 065
4,589 2, 780 118 275
SRS T 48 ’ J
Wit 155 3, 406 560 88 169
HUsEE (3 =T 3.45 55 9 17
&8k 80,213 16, 799 2, 069 4,553
3 3.4-15 FEEFMAOEEE (BR)
. S E i XH
. T8 ¥
R THOR 6J/4 m/6) /45
Wb e 23. 475 2,500 58, 440, 000
7+ 3.4-16 FEFAOEHBE (FHK)
£ - TIHOM R GI/E | HE FI/G] P?/“;
fAkHr = 50, 862 127, 150, 000
Wb e 40, 690 5 500 101, 720, 000
. E s 6, 782 ’ 16, 950, 000
s T —
BN G 16, 954 42, 380, 000
&t 115, 287 288, 220, 000
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(3) EMEAEDEHRTE
DiaFE I R & FFEER

BRI I, BURHES (e U) TiE 1,504 F/G), KR (R4 Z) TIE 1,269
M/G] Loz, FIREN 72 < TTFEZENRNL LW, BEE RIS W FF AR5
UL E D &9 ICRRMiRS 2 5 E T D MRS D, T D72 IRITEEEHER 2> B 2R KMl %
Bt L7z, (X3.4-1, [¥3.4-2)

3, 000 ORZS F 7213
oo =27%
= 2, 000 B = v E
X
i
T 1, 000
£
& 0 . . . .
=t
%
IKE (1, 000)
(2,000)
fRFemAs (M/GJ) 500 1, 000 1, 504 2, 000 2, 500
T 714 714 714 714 714
it 75 790 790 790 790 790
FIZEE 7213485 -1, 004 -504 0 496 996
NS -201% -50% 0% 25% 40%
3. 4-1 BV (71 D) ORAOERMIE ORI A (BdkR—2)
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IPEN lamented slow progress in disposing of PCB stockpiles and noted that incineration is
a source of unintentional POPs releases. Underscoring the need to use non-combustion
technologies, he urged the Secretariat and the GEF to consider deploying support for
developing technologies for local treatment in developing countries.
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