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Abstract

In this demonstration project, we aimed to promote the adoption of methane fermentation treatment
facilities by expanding the options for biogas utilization. Over a period of four years, we conducted
an integrated technical demonstration of biogas upgrading, storage, and utilization at a methane
fermentation demonstration facility in Maniwa City, Okayama Prefecture.

First, to achieve the goal of using biogas as a vehicle fuel, we carried out biogas upgrading. To address
energy storage challenges, we conducted a demonstration of adsorption storage tanks. Furthermore,
the upgraded gas was used as fuel for a garbage collection truck in a driving demonstration.

In the upgrading demonstration, the adopted hybrid upgrading technology enabled stable upgrading to
a methane concentration of 95 vol% or higher and achieved a methane recovery rate of over 99%. In
the adsorption storage demonstration, the results showed that storage with an energy density
approximately 40 times higher was possible compared to atmospheric pressure biogas. The vehicle
driving demonstration was conducted over 100 times, confirming that the upgraded biogas could be
used as fuel without issues. The upgraded gas was also evaluated through engine performance tests,
confirming that it complied with emission regulations.

Based on the demonstration results, we conducted an estimation of CO: emissions, which showed that

the proposed system resulted in lower emissions compared to conventional systems.

(1) Background and objectives of this demonstration project

In fiscal 2014, the Maniwa Cross-Regional Waste Recycling Business Cooperative established a
methane fermentation demonstration plant (the existing plant) as a commissioned project of the
Ministry of the Environment and the Ministry of Agriculture, Forestry and Fisheries. Since the existing
plant was established, efforts have been made by the Cooperative to achieve the sorted collection of
kitchen waste from approximately 4,000 households in the Maniwa model area, generate energy via
methane fermentation of kitchen waste and other organic waste, and use digestate from the
fermentation process as fertilizer.

Although incineration facilities above a certain size can recover energy through the introduction of
waste power generation, small and medium-sized municipalities are unable to do so in many cases as
they cannot scale up their incineration facilities. In such cases, converting kitchen waste and human
waste to energy with methane fermentation treatment facilities can offer advantages both in terms of
environmental impact and cost.

Furthermore, in Japan, biogas from methane fermentation facilities is mostly used for power
generation and has few other applications. Biogas contains approximately 60% methane, the main
component of city gas, and by upgrading biogas, its methane concentration can be raised to a level

equivalent to that of city gas, allowing it to be used as vehicle fuel. The purpose of this demonstration



project is to verify and demonstrate the treatment of general waste using methane fermentation
treatment as well as the CO. emissions reduction effect of the upgrading and utilization of biogas for

small and medium-sized municipalities.

(2) Overview of demonstration technologies
Biogas upgrading technology
Hybrid upgrading technology was used to upgrade biogas. Hybrid upgrading is an approach that uses
both pressure swing adsorption (PSA) and CO; separation membranes. Compared to PSA and water
scrubbing that have been introduced in Japan, hybrid upgrading offers the advantage of an improved
methane gas recovery rate. Moreover, hybrid upgrading is also unique in that it can be applied to
small-scale general waste (kitchen waste, human waste, etc.) and livestock methane fermentation

systems, as compared to water scrubbing.

Gas storage technology

Low-pressure storage in a tank filled with adsorbents was demonstrated as a storage technology. When
pressure is applied to methane, the main component of biogas, the methane is compressed, but this is
not enough to achieve liquefaction. When methane gas at normal pressure is cooled to -162°C,
methane is liquefied and contracts to a volume approximately 1/600 of that of the gas itself. However,
in the case of small and medium-sized facilities, it is difficult to maintain the temperature at -162°C
for methane gas storage, with the energy imbalance exacerbated by the fact that cooling requires
energy. In addition, methane gas is not highly compressible, so high pressure is required to compress
and store a large amount of gas. In contrast, with adsorption-type storage, activated carbon can be used
as an adsorbent to store approximately 20 times the gas that can be stored at atmospheric pressure even
at a relatively low pressure. Moreover, by first upgrading biogas before storing it, it is possible to store

about 30 times the energy density of the biogas.

Use in vehicles

For this project, gas was upgraded on the assumption that it will be used as fuel for CNG vehicles.
City gas is ordinarily used as fuel for vehicles, and in order to match the properties of city gas, LP gas
was added to upgraded biogas and odorization as well as calorific value adjustment were carried out
to produce fuel for CNG vehicles. With the cooperation of Maniwa, a commercially available CNG

truck was used as a garbage truck to collect kitchen waste and transport it to the existing plant.

vi



(3) Actions taken up to last fiscal year

The following actions were taken and results were achieved in the last three fiscal years up to last

fiscal year. In addition, the investigative commission convened two times each fiscal year until fiscal

2024, the final fiscal year.

The following actions were taken in fiscal 2021.
Facility design and first-phase construction were carried out, and we confirmed the relevant laws
and regulations.
We performed trial calculations for the properties of product gas to be produced and used for this
demonstration project. We confirmed that following the addition of LP gas, the product gas falls
into the category of city gas 12A or 13A, and that based on our trial calculations, the gas is of a
quality that causes no problems for running vehicles.

The following actions were taken in fiscal 2022.
We completed the demonstration facility’s installation work as well as equipment commissioning
and adjustments.
In November, we started our upgrading and storage demonstration and confirmed that the facility
was capable of stably producing upgraded biomethane with at least 95 vol% methane.
The mixing ratio (volume ratio) of upgraded biomethane to LP gas was set to 100:9 for the
production of product gas equivalent to city gas 13A. In December, we started our filling and
vehicle running demonstration and conducted 37 rounds of vehicle running demonstration.
We considered the capabilities and specifications of upgrading, storage, and filling equipment
that could be used to achieve adoption on a larger scale and confirmed the estimated costs.

The following actions were taken in fiscal 2023.
We produced product gas equivalent to city gas 13A and conducted vehicle running
demonstration from June to August. We conducted engine performance tests (JEO5 mode cycle
test and full-load test), and the results were equivalent to those for city gas 13A.
We produced product gas equivalent to city gas 12A by setting the mixing ratio of upgraded
biomethane to LP gas to 100:2, and we conducted 50 rounds of vehicle running demonstration
from November to December.
We performed trial calculations for multiple cases of the estimated costs and CO2 emissions
associated with waste treatment based on the assumption of wider adoption in a municipality
with a population of approximately 100,000 people. The lowest CO, emissions were observed in
the case where biogas upgrading equipment is installed and product gas equivalent to city gas
12A is used.

Vil



(4) Actions taken this fiscal year
In fiscal 2024, we continued with upgrading and storage demonstration and conducted vehicle running
demonstration from June to July using product gas with a mixing ratio of 100:2 (upgraded biomethane
to LP gas) equivalent to 12A. In addition, we conducted engine performance tests for upgraded
biomethane with no LP gas added.
CO; emissions and economic feasibility were evaluated for the use of upgraded biomethane with no
LP gas added. We also evaluated the possibility of adoption by smaller municipalities (with
populations of approximately 50,000 people).
As a final summary for the project, we investigated policies, adoption strategies, and case studies in
Europe, and based on the demonstration results, we formulated a strategy to encourage the adoption
of our approach throughout Japan in the future.

(5) Achievement of targets
The final targets of this demonstration project and the extent of their achievement are as follows.

Technical demonstration of vehicles
We conducted 101 rounds of vehicle running demonstration using product gas (compared to our target
value of 80 rounds or more), and we summarized results for fuel efficiency, etc., from the results of

the running demonstration and engine performance tests.

Technical verification of hybrid upgrading, adsorption storage, and use in vehicle

In our biogas upgrading demonstration, we verified that it is possible to upgrade biogas to a
concentration of at least 95 vol% methane in a stable manner, thereby achieving our target. In our
upgraded biomethane storage demonstration, we confirmed through the results of storage volume tests
that it is possible to store over 40 times the energy density of the biomethane, despite our prior
assumption of around 30 times. Our vehicle use demonstration also found no major problems, and our
engine performance tests confirmed that vehicles can run by using upgraded biomethane as the only

fuel and that the gas emissions are within regulatory limits.

Evaluation of CO> emissions reduction

In our evaluation of the CO, emissions reduction effect, our proposed system showed a higher
reduction in emissions than existing systems, even in municipalities with populations of approximately
50,000 people. We had set a target unit cost of CO; reduction of ¥3,000/t-COa, but since our proposed
system is less expensive than existing systems, our evaluation case studies showed that no additional

cost would be incurred for CO, emissions reduction (expected cost advantage).
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Consideration of adoption strategies

Regarding adoption strategies, we investigated current trends in Europe, where the use of upgraded
biomethane is gaining traction, and summarized them in view of the current situation and challenges
in Japan. To encourage the adoption of our proposed system going forward, it is necessary to provide
support for its introduction and for the development of infrastructure, as well as to straighten out the
relevant laws and regulations. In particular, measures to support its introduction should also ensure
commercial viability, such as a gas version of the FIT system. We also outlined recommendations for
tackling current challenges in terms of plant equipment and configurations, as well as operational

issues.

(6) Possibility of horizontal deployment after the end of project

Methane fermentation plants can process both kitchen waste and human waste and generate energy on
a smaller scale than incineration facilities, so they are believed to be an effective method of general
waste treatment in the future. Especially in rural areas that are becoming increasingly depopulated,
recycling as much organic waste such as kitchen waste as possible while downsizing or shutting down
incineration facilities and human waste treatment facilities would be an effective way of achieving
more economical waste treatment and reducing environmental impact.

Methane fermentation plants are already well-established in terms of the required technology, but they
have yet to become widespread nationwide. The results of this project will expand the range of
possibilities for methane fermentation and energy use, including the expansion of biogas applications,
use in vehicles, and the storage of gas with a higher energy density even in cases where site constraints
exist. These results will therefore serve as a model that can be horizontally deployed to not only general
waste treatment but also industrial waste treatment for residue from food factories, livestock waste,
etc. In addition, given that upgraded biomethane can be used as an alternative to city gas, the results
of this project offer major advantages by facilitating the pursuit of further fuel decarbonization while
utilizing existing infrastructure (city gas grids and natural gas stations). The establishment of a model
for the methane fermentation treatment of organic waste as well as the upgrading and utilization of
biogas is also a promising candidate for a stable energy utilization method that can replace FIT.

The use of upgraded biomethane is gaining traction overseas, especially in Europe, where upgraded
biomethane is increasingly being supplied to city gas grids and used as vehicle fuel. Systems that allow
for trading that makes a distinction between environmental value and fuel value have been established,
and the number of upgraded biomethane facilities and equipment capacity have been growing in recent
years due to the economic support provided by national governments. Renewable energy sources that
can be used as fuel, such as biogas, are valuable, and the promotion of their use as city gas alternatives
and vehicle fuel in Japan going forward with reference to the measures adopted overseas is essential

for the decarbonization of gas fuels.
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JEMOKFER OZFEFEHRIC L VRE L, HEEE &8 - Wl L Tk 4,000 04 27
R0, UR - GRS 2 JiE e LRIk E =3 v —FIHZT-> TE T,

1.4.2 FEfERH]

AREEOFERAH A 1-13 1T7-7T, HlHEIE, FEOPRE L ) EirFELHEE LT,
FERE Nt % D T O H i LRSS D EH 1T LA O EN S OB 22T 7o, EiEhiskix
KA AV X FRRASHENRE Lo, 72, Hicidfgd L Tuvenay, Daigas 7 /v—7
(ZIE AT ARG - T » FEHEERE R I\ CEERE BRI E B O MR ZEIZ DWW T DO ) -
IEESZ T 2, WIS HEVBERASHITRBRAAS A Z AL -G T ATOT P UM
RERRBR S O EREW /) 24T o 72, COz HEHHEIEE DT — Z 5o A0 Z D% 7T m k&
ZNZBWTITEME & UTHIILRFBEREY ~ % 2 A v MFgEE v & — OREREERR & s
FEANA AT AT RO ZIRGRIZHE 22720z, BRI DIXTH A ERET 5 4 Z Ao
HEMERIC BV T, REFEFEO MW )2 Wc7onwie, tke4t Fermento (%,
SEENEZ 5T > TOEBEH COz PR HIR RS 21T > 72,
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1.4.3 &EIHHE

1.5 FHEEAF T 2—)L

ARFEICBIT HEEHITR 1-5 0B ThH D,

& 1-5 ®R&ENE

WIYBEBERARD

T - EAR &

ERELBREEYIVAIILEE | FXHEEE

WEEE ez

RO E ZHEE

- AR +FE RN TIVMNBEE X

- BRESHIITATER R

- EERESEEENRLART | NEERT 20T &

MR TFEGERPR) | AREKSMHK

N TN EIERm AT FET

RIRARF R =4t A

¥ &4t J-BUILD TR-EMITEE
HEEE~DH D

BENAA ARV L PR EHZAEFALEIY O T EERER
DEHEZIE

BEEMAEFRBEIIRER

MNETI X CRIAEREFALEESHINE~DEH B
MXARET LMK TERL TOSET HUNE (N E B #IEE
4 [EDIZHENT, INEET 2 50N, 1 BEFIEHICE
F-FA

TUE— iR BREEEK

ML KREREREY T ADAVNFE

CO: HrHIE s~ DB S

BRASHNAFHZATR EMfiE oS
CO2 BEH HIl Rt 2 57
¥R &4t Fermento B BMER
MESEREE
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21 AL FHAOER - ik - FHUC 5 EE

2 Ehetki
21 A FAHRAOEH - Friik - FTEICEHT HREL
2.1.1 FEFEHROBEERNT —F BH/IZONT

FEEfERR OE T, B AREIC LD EH L FHRFEH AT ML 2 E AT o7, B
SARRIE, EBhET, @, Fi1Ro 3 EI/AEK L TRV . SREHON, fEERFE A M
TAED TR D DT AR, BERE A — 7 — 42435 | g 2 0 8 & b 21T o 72,

VAT MM X BERUCOWTIL, KM EREN OSIEE & [FERD U TV A KEEHRN
AIREZR L D IC, A OFEBINCHR Y a0 2 kiE Ltoit\kWﬁx)%yF%K%
FTH U TNNE A LEREIT > TEY . Bl 7568 1S3 Y I AIRE A — /L% Tl
MADBYATALE LT,

B AT A, 27—, Fa=y bo7on— (Fila=y POOQ, IF V2=
v b BEHA-FHa=y b =T 4 VT 4) DHEGEFTRRRBEE N ORI N TREY | %
AR R DOREM 7R EE N R ATRE T H D, &7 o —EE & X 2-1 12HE#E T 5,

D-
l MG322

T R )HQ_

e e |

X 2-1 BEfRIRTL (2FT70—EMEA)

T=ZOBFFHIEALTIE, AT ACED U TNZ A DEROIED, BRlD 1 57 —%
E1REET —Z R esv 77 AL E LTCHBEMRFE SN D KO ITRE LTz,
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

2.1.2 A A HRADOREREE
F 2-11TNAA AT AOKEREFEO FEf M 2", A AT AORRIZEA L TiX, 2023
. 6~8 H % TOEFETEIEACIL LP FAFME 9% OB T A (BidiH A 13A H124)
. 11~12 H OAZFEFEITEIFMICIT LP H ARMNEL 2% F TH X FIF7-85 4 2 ([ 12A
FIY) Z2REE L, A S ARNEREOBREE UCRIAT 281732 1To 7o, £72. E1THEGE
Z FEHE L7 W T, = O R ERBR ] OB T R DS - FRIESSAFEO A T T
A E N LT,

R 2-1 NAFHRBRIEITHARM

HAfE LP AR "%
2022/12/5~2023/2/21 €===Sr)
2023/6/19~2023/8/11 9% (EZZ%3D
2023/8/21~2023/8/25 TUOUMBERBRADARERIS  FRIE
2023/11/6~2023/12/28 2% €===Sr)
2024/1/10~2024/1/31 0% TUOUMRERBRADOARERIS  FRIE
2024/6/7~2024/7/12 2% (EE=3D

BT ARG D272 0 | LP T AOFIMFRITLN T CO P BT D7 72 5, —
FC. THESHI A AR OF A& EFERELE THMLERH Y, &2 F TLP HARMELK
JATREDNZ DWW TR T 2 OB VR OBLED BB L iR ATV LP W 2 OUINE
B 2%ERRE L, ETFEMEEFEM LI, SHIZ, LP TAZWMLARWAT AZDONWT, =
VUERERR A i L7, =V UMRERBROFERIZOWTIIZEEE 3.1 IZREHE LT,

(1) BREEOKRT —F

2022 FEFE M D FE i LI RERISEREORER & LT, TR ASA AT A LIERASA A A Z D R
B RS 2-2, F 23 RT, B AT A ONWTIE, Ki#HRI TR 5 &R O
BRBBAAGIRHZIE A 2 CREN G < FERORGE & & BIZIREN TR MmN & 5, B S A
FHADAHZ PRI S IRERSA 4 A Z AT EERNC 95% LU LIRS TRY .,
FERANSA FRAZ DA Z AREDEENT L Z L3727,

xR 22 BENAFTHR A2 VRE

IRRE [FENAAHR AR EE (vol%)
SRt & i 4=
2022 2=FGE 39.1 54.4 76.2
2023 BT 53.1 60.6 70.7
2023 2 ==Hit 52.1 60.6 70.8
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

2024 BEET | 51.6 | 61.2 | 69.6

2023 FEEFEICB W TERSA F A XL DA X L EEEIZOWTIE, BEZEEI O Rl
PR 89.83v0l% & 725 TUVNB . = ALITEEBIRI L O — IR/ ME T V) . BT A X L mEER
95vol% £ Tl L T\ 5 Z & 2Tk » Th 5,

R 23 RBENAF ALY AAVEE

rRVRE BRNAT AR ARV RE (vol%)
SRELHAE] =1 Tt =&
2022 ZF5RGE 94.4 97.6 100.0
2023 B F5GE 89.3 96.9 100.0
2023 £ F G 96.9 99.9 100.0
2024 EZSREE 94.3 98.2 100.0

FLREMIM 208 U C, HFHEGE L D AFFEIEDOF DB ORGRE A 2 RREN & < 72 D18
M2H Y ZHIFFHNLRER OERIRE) 2Eob0LEZLND,

(2) BEH 2 DRSINCDNT
KAEHERE TREIE LT AU T, A AR AN & MRS 2 T2 OIS A S7 AT 24TV

REEIZHOWTHRAELZIT o7, MRITE 24 DBV TH D,

xR 2-4 HEHRADHEERS

SHER Bpy BEHAR RBRNAA AR

(13AH %) (LP AR 0%L)
A vol% 90.24 98.80
winVA, vol% 7.40 0.39
VTBY vol% 0.05 <0.01
TaY vol% 0.01 <0.01
IR vol% 0.20 <0.01
ESES vol% 0.31 0.03
£ vol% 0.03 0.03
“EfbRE vol% 1.76 0.73
KR vol% <0.01 0.01
Ko vol% <0.1 <0.1

8 YT H BT A (13AFHY) 2023412 H 19 H, B AA A AKX 20242 H 1 H
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

Wbk &= ppm <0.05 <0.05
'R mg/Nm3 <0.01 <0.01
INPES mg/Nm3 <0.05 <0.05
TA%R mg/Nm3 <0.05 <0.05
> mg/Nm3 <0.05 <0.05
W& mg/Nm3 <1 <1
(= mg/Nm3 <0.01 <0.01
{2 mg/Nm3 <0.01 <0.01
HRET L mg/Nm3 <0.01 <0.01
TUFEY mg/Nm? <0.01 <0.01
TKER mg/Nm3 <0.01 <0.01
HRRRE MJ/Nm3 43.74 39.85

(8) BRUZ X B A ¥ VEINRIZOVT

o7 o AT, WEDREOENA X &2 RKPITHH L X 5129, RFEFETIT A
Z RO RN 7Yy RERZ SRR S U TERA L, A% OREIEZ R L
ToRER. 2023 4F 1 HEGERF L D | 2024 4F 7 H EGECEINEIME T L TCWD Z L 255no
7z (& 2-5) . ZAhuE, 217 O FTTAERNIEER LY BRI FEOYAEFA~OFAEIZ X
HUERRIR F R TH D EEZHND, VEXRY b T 7K, PSA DWEHIFENRTED.,
FERIT A DA B PRPEZAMERTT D T2 DI - i D)0 B 2 BHEEDEEN, & OfERA 7
ZREEAN LT 2 & AR FOBER & 2> T b, FEA RO TOELEH#E LD =
ET, AT Yy RTINS AT AFD 9% LA EDO A X & BINTHZ ENTED L

R 25 A& ERE

SRErRFHA AXE EIES
2023 4 1 A LT 0.938% 99%
2024 4 7 AT 2.582% 97%

2.1.3 BRI A A A FZ U DETRERE
FEBLNA T A B OPFEREREIZ DUV T, WS ITIR AV Z (NS 5m3) OIEET A K
ZFEh Lz, FEHAR LRI TO®@Y Th D,

S NAFHAFH =R =a— TN EEINTVBENR, JIEE L TDA X 1T CO2 D 28 f5DIRFELEMN
HDHEEINTEY, REREHEZIHIT27-DITIEENENEE & 2D,
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2.1 A AH AORER - R - FHUBT D FiE

(1) EEHEEROE/BNAS
HIF/EZ - 2024 47 H 16~19 A £/ 0.4AMPaG—0.64MPaG
HAEMIE 202447 4 20 B £ 0.56MPaG—0.1MPaG

(2) BARREF RO TROES, HE., RERE

K 2-6 FBFHRUORTEROESN. BE. AIERE

EH BRI BT
527 8:22 15:15
& BT ERILA E S 0.56MPaG 0.1MPaG
RILAPRE 28°C 20°C
BERE 13.6Nm?3h 11.71Nmé/h

(38) HEFIE
W AR A LA (T-201) NICETEB SN TWANRNA, FH AR~ A7 a A—~%— (MFM-

BG301) ([ CHIELZ (K 2-2) , WSSV ZE DD 0.566MPaG 725 0.1MPaG (AP
=0.46MPa) |CHET A FE TOHARMEEIT o7 GUERR : £ 7h) .

R EI - -ér M301 3L 073Z9b - - - --—1 - --!z: !2.|
- | - o T SO T |
|
I -

BY-NG3

R,

| Erad

X 22 AEZ70—K

(4) AR
HAERIERFDFEERE R 2-7 LXK 2-3 12T,
W B AR L X 72 AP=0.46MPa @ & & P STV DA A &L, 91Nm3 TH -7z,
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2.1 A AHADRER - R - FHUBIT 5 ST

& 2-7 RERH

Kzl RILEEH(MPaG) AR FE(Nm?3) BEHZE(Nm?)
AIZE /T 8:13 0.56 0.00 0
AIE R 8:22 0.56 13.71 0
8:52 0.51 13.52 8
9:22 0.46 13.44 14
9:51 0.42 13.60 21
10:23 0.38 13.78 28
10:56 0.34 12.47 35
11:27 0.30 12.19 42
11:52 0.27 12.29 47
12:23 0.24 12.32 53
12:53 0.21 12.29 59
13:23 0.19 12.15 66
13:56 0.16 12.71 72
14:21 0.14 12.65 78
14:54 0.12 12.27 85
BIERT | 1515 0.10 11.71 91

HAE2RAER/FONVRTZT
GRILEEHEBEHRE)
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= 60 ﬁ
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AR LS R S ARIE AL, S, AR SN A A G\
SRR SRS AR RN RO ASQ ARG SO SRR SSRGS

—o— RJLAE H[MPaG]
537 s
—— FEEHXE[Nm3]

2-:3 HAEWERFO NV RTT 7
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

(5) BE

W BRI AV & (L 2 INESFE bm3) OiEE GREHE) (X, 0.06MPaG~0.7MPaG (A
P=0.656MPa) ® & & 100Nm3 Th %5, SREIOHETIX, EFfERomY 0.1MPaG~
0.56MPaG (AP=0.46MPa) ® & & 9INm3 T FIREL W\ D 2 L AR S, AV ¥ 2L
HesRTik, BEME LV b ETAREMBOH 1% BT STz,

Flo, RAN=2 X VLOERIDN S WAERPHAR X ORI D ZETEZ AP, FAVZN
KfE%E V., KRRE%E Pam, ITBREZEUERREICRE LG50 KEEZ VET DL, APXV
=Pam XV, T7bH V=VX AP,/ Pam £725, L7z >T, NWEF bm3, ZEEAP=
0.46MPa DA, @i AL X ORFEE V=VX AP, Pam =5m3X A0.46MPa,0.10MPa
=23Nm3 &t 72 5,

DFEY | WAETEARNL X TITEFE R LVE (RERZFE L TORWARLEY T, FIUEEE
THERSAHE L RE LT3 d) LT, 91Nm3+23Nm3=4 {5, T72b b, 9 4 Gl
REE WD Z &I L7, 2 0.66MPa OEHATIX, 91X0.65,0.46=128Nm3 & THyjik
AlRE L 720 | HERE & BB U CRI 25 (S DRTES FIRE TH D Z E RS NTo, A AT A%
WIETHIRT 27— A LT 5 L RAALFAZ AL CO2 ZRVBRNWTH D728, [F
U=V F—ETHERFENK 60%FREIZ/e D, Tk, WaEHIZ MR URE TP 2
& T, WIERFOASA AT AD 40 5L EO TRV F —FEETORPBA FIREIC /2 D Z L PR &S
i,

2.1.4 A A HAOFEHEFEFE

ISA I ADFEIANZ DN TIE, FEREBAAG TR I ERIE Fe L O FRHE 2 Sl L 72, I LY
FEIEHE 2 IR § 5102 & TRREIY v 7 WO RIRRIBRE - B0 ERZMZ, 7053 %<
DEREN & FEEATREIC LTz, A EOFEFETIXAREICEA L COER I IT-> T 67, MEbE
[P QAYAANR

2.1.5 AETHIVERE (CNG HE) DOEITHEIE

(1) EfTHEFEDEHIRL

AATRFEOFHE L O FEHkPlIEFR 2-8 D@D Th D, 2022 FFEAZ KON 2023 HFEH 7+
(21X LP AR 9% ORLE A (FH A A 18A FY) CEFTIEMEA2 T L, BT
WIRNZ L AR LTz, 2023 FFE LY COHEH DD e E LT LP U ARIEE 2%
IZHIE NI A @i A 12A FHY) TIHEIEE FEH L7z, ETEIRC OV TIEYSA)
HEEom&A 80 [MILL Lizxf L, 101 RO IEREE Fh L 7=,

10 LB 6100 S LTINS L4 8 5y T o 1278, BUEDFSHIT IR 6 5T 5.
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

x® 2-8 ETHRIEDEMKR

HAfE LP ARIIE k=
2022/12/5~2023/2/21 9% €= H1))
2023/6/19~2023/8/11 (25D
2023/11/6~2023/12/28 2% €= H1))

2024/6/7~2024/7/12 (E==AD

(2) LP HAFRINE 9% DFLH A A TOEITEFE

2022 FPEDAFEATIALT, BRELY 7 OIENFRDPIETLH A TS > B B8 &£ TLlI
D2 ENHEREINTEY, CNG HOFK L LT H v 7 NIRESCHARIRDSREEF O£ RITK
SRR DD Lo T, 2022 FFEEROAFIGEL 2023 4R D H 3 FEGET
DHEETH, [RURFEOFBIZ LV IENFHOFRRFICRERERD ST,

2022 FEEDAZRIGE L 2028 O HFILGET, [ UHTH A A 1A FY ORG B A (LP
T AFINER 9%) ZHEAL TR, 1 Y720 OETHEHC b KE 22Ty, Zhic b B
b b9 IEMEEE, FERTOENNEFFECE W THE VKRV OITEREOFETHD &
Ez2zoND, DEVARIURTERIR /A —VEETREE L CHEBICHIETE T
WD T ABMNDINEF 25, AL, ETICEWCRFRCIMEZEITE U TRy, O
FoRMIBE DB T T 52 &2 . CNGHEOFEE L THE L TEBL ZENMETH D,

(8) LP HAEINZE 2% DHELH A A TOEITEIE

LP 7 AN ZE 2%I25| & TP COEITHEIETIE, BEIOBREMMELS 2o TWDH A, K
FA NI LD EIRINE 9% COEITERE (RHIM) KOWINE 2% ~D5| & FIFh04 %
FIENTI O EEICHBEII R, WINROFIE TTICLHEEIEL2NnEDZ L TH-
Too 7235, 2024 FEEFETFEIELY RIAN—DEFT|Z o7 Z LIT XD EITRERH -
TARY S IRH L BITIED, ETMICTEEWRER AT — 3 a RN &b IR E 2 [H]
19 X977, LP AADRMEG & FIFIC L DRBEE~DFBIZ OV CITREICTH
L7,

(4) EITERC L H2RERE

EATFREO SR E W A, MREORREEIT o712, LP T ADEMEE 9% 15 2%
2B & P2 ST L 0 BVED T%REEEK T L TR Y | SIEUETHIRI O FXRE b I1ZIE[R
CHERETIETLTWDL Z ERHLMNI oo, ZHUTEERETHY | THAT— 2 T
DAF I, FEIIABRF DT A R 7 NI FESEIC LD — i b7 v 7R L0 bR %E
FIEWEEZ NS, AT —va r~DOEIEEZETIETEIEL-EHEITREL T 5 & 3.
6km/Nm3 DIRE 272 > TV | K 30%RREDENH T,

112023 42 A 4 H3hE
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

ARSZRENFIH U7 s RN RO &8 184L () 36.8Nm3) Th Y, £EZ )
S TA OEITIHEET 100km /it & 725, W SHBIHE~OL T Y 71k b L 1 [mFiE
BT 0 OEATHHET 180~220km FRE L WD Z L Thololod, THDOEHRIAKRIZL DT
A RV TRRARS, AT =3 a2 TR IEIE - haB) 2 0 K EITIC L0 SR DMK
{oTWNHEBZLND,

= 29 HREBRRUEHRE

HALEB
2023/12/19 2024/2/1 2024/2/1
BALLE B2

;;;fjif(vw 100:9 100:2(FRE fE) LPG 7L

CHa(*42>) 90.240% 96.898% 98.800%
CsHs(Za/%) 7.400% 1.948% 0.390%
i-CaH10(AVTHY) 0.050% 0.034% 0.030%
N-CaHio(/ILRILTAR) 0.010% 0.010% 0.010%
CoHs(THY) 0.200% 0.044% 0.000%
H20(7k %) 0.000% 0.000% 0.000%
CO(=Efb k&) 1.760% 0.959% 0.730%
N2(EHR) 0.310% 0.092% 0.030%
OB %) 0.030% 0.030% 0.030%
#E MINmM3 43.5 40.6 39.8
MR ETHEPOELHRE 2.8km/Nm3 2.6km/Nm3 EELGL

2.1.6 M - TR - RERVOERETELEOE L ®

INA AT ADOKERL « B - TR R OV ETIZ BT, ARFERE TR L 72 FIECH O T

ROl RHEEZLUTICE O D,
JFBIANA FTHAD A B AREICEHD ST A 7 Uy FERIZ L0 ZERIZ 95v0l%
LLEDRA B PREORERIANA F A X o BERfETH D Z &,
FERISA A A Z b LP W A ZKFE 100 0 9 OEIG TRA LR 21X, #H0
Z13A LRIFEDOFETHY . CNG HOETHRELE LTHIAREE WS Z &y
FERINA A A Z b LP A% KFE 100 : 2 & U72B5 7 213487 A 12A #0124
OB A LFHEOMETHY . CNG HOETHBREE LTRHAAREE WS Z &y
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2.1 NA L HADOKERL « frjek « ST 5 55

LP A ZFIM L7 WKL S A G A 2 2 TOx 2 DU MERERBR OFE T, PEA A 138
ENTHY . DEOEATIIHETH L Z &, AL, 13A FHYDOH R &Ik L CTHIT)
DR A%RREIRNZ &

BEFRECHMT S LP HAOBEIIREICEERH Y, BB LETHAEOK FRIIL
CTRELIRTTHLEE2ZLNDLZ &,

2.1.7 HH  -BRIBEOALTF U AKRRE T TN HONT

LAEEDOEFHCE LI EE Y EA T A ER LT~ EAFMIM A @ T, LT
DEIR TN TTNDEFNHY . A AT AORERAA % FEii 4 255 I ITEENSLET
»H5D,

(1) BFRIASA ZHADERSERD T TV

WEAREFE O WS FHICFLHE 2 Th D23, B ANA AT RV FEX R EENTEY | /i
TRERTHRELEN TELTHREBENICMNE L LICL ) TABMOMERIK TR X 2
NZTNUNTAE LT, S ERET DIGTER 7 4 V& OREBERE % 586D D %P R 21T
REHR TS D0, FERUEE £ CET HIERNBAET D L2 OEBIIRE WV, RIFEOH B
BECoSA A H ADKE T & FEIC S0 L, ABES DR B E T TV D561, o2 EHE
TRREXR 2 A AIASNERR ORERL 2 T D MR B 5, RIEFEFAGATIC © /A AT A DEREL -
iM% 4 BIFEME LTS O R 03 KSE, iR, B, —BMLIRE, “EbikE,
AL ROBAELAKFETH Y | ZOMAST DGHTHIERIENM T -7z, U E21 IR FIEREN
BROBELHRRE L THEZE L CWBEAIBH K TH 2 ATREMEN R, R FEI S A 40 A
WM ENE FNTROVDHERDLETH D,

(2) ARBIZED FTF TV

AZRIIAKIBOKR NI L DHEED N7 T AR D084 Uiz, TEMERS O W iR
PEIRIE T O T ER Y | BB ORANERNA =X OBEMEEBA, A 3 —HF 5
WRRET DHEHFC, Ny F O K DA WVIRNFEOREHTH 2, RESITOKIRD
B O BERIEIR L 2 TR % WRENED & 2 55 13, I B DT THRIEA R 2 Fhti 4 57, 2
NASDOREZRFT D, o2 WITHEROE R 2 BETT 2EOXRPLETH D,

(3) FEEEDORE

BT ADFTHIZHTZ 0 | FHEAE — RPHTE D L RHAFAREREND R R K
) XN OFETE - RSN E D 2 LN O NS o T, BERO X v o WIE DN E
AT ETREL ERLITRAERERDZOTHY, ¥ 7 NORENERERIRE & &b
AR T 5 & HAES RS, £, T ZLOEHFEICHOWTIL, G Mo T 2 &% v 75
WHET 5 Z & CREICIREN TR ZENFERTH D, e LT 3 HRETE - FotEky
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2.1 ANA AT ZAORER - Bk - FEEUTBIT 5 HKRE

i1z 5~6 3/ CHRET DL IICHTEEEHE L2, 184L (5 36.8Nm3) DEREFR ¥
I LTI 5~6 00 THRET 5 Z & THRERFO b 7 7ViZBRBtelafifik cCx 7=,
#%TH EVE LT 5 LR 0 HWER TOFRENETH D . 2L CNG HOF|ED

—DLE XD,

31



2.2 REFPERANL b O Rk R A Bl R H RO R

22 BFUFMEEVBIbRFRELHEEIFEIR

ARFEETIE, AN, T HAOFRR OFRERASA F A &2 2 OFIFIZDON T, HIFR 2 Of
eI AVEDIRGE, FFRAIIE e D= OWMEAED Z B LT\ 5, ZO7=bIziX, Hiffo
WeSERFEMEDFHGZ T Tl < IRERNR T R AR RO O R A LB L 72 D,

WEAEEEIZ AN K9 10 T A D BIEREZ SR E U CTRE L, By —2ogHEm - 7
=v 7 ax R CO P B DFHM & 1T o 72, AHEEITRERMEEZEF L, COPiHED
BaHiiZ 75 & &b, oA M2 ThEM =X MBEH L, 51X 0/ R A
BELEELZREE2IT- T,

2.2.1 T RBUER OG- — R

W R BUBIRR E OB L LT, H & 100t OBERIfERR 2 LB L+ 5 A A HL O iRk 4%
HMEL BT, MEEBREAl &5, ) | —REFRWAISER 2 HiICdER T b0 L&
LTREAIT- 72, L /NEEAREBEICOWTIE, AAZEERBRIK A @ 1/2 & LTR
ETHb0E L (LT, MEERIBKEKB) &35, ) .

(1) BEBBEDOANDHKE

HEBBE A ONOBIEEZE LT 2720, £ AAROFEREWAIFIES 1 A1 B4
DO HPEHEEZFEHL (F 2-10) | EEEHZAPEHE» DEERIRER A ON DKL
BHULE (% 2-11) 1%

= 2-10 CHEHEEHS

waAo FA 126,740
CHERBEHE F v 41,669
ETENEE F v 36,160
EERAE F s 3,866
EMENE F v 1,643
(B feRe)
EERCHEHE T U4 30,016
N KEFHIH F v 24,040
FERCHHHE F s 11,653
(RLERR )

12722 @RFEMEIHE L O R L REPEH EHIEEI R ) O&REITB W T, SR ORISR TR & &
ER—HKLBRWEERDH D,

B AAOBEEYNE (52 FEMR)  BREE 202243 A
https://www.env.go.jp/recycle/waste_tech/ippan/r2/data/disposal.pdf
551 TR A% 3R - AN B D MRt ) B ERL TR S Ao & 3k - BRI BRBEAE 2005
49 A 29 H https!//www.env.go.jp/recycle/waste/conf_raw_g/01/mat03.pdf
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N ExEENE F e 31,872
EREAIE 76.5%
—REEYPOERRECHEIE 23.7%
—REEYPOEERECHEIE 10.5%
EERECHE T U4 9,876
FERECHE F v 4,375
—REEYPOECHESE F v 14,251
1 N1 BYEYDRS HEEHE kg/ A+ B 0.901
1 A1 BAEEYOEERENCHAHE kg/ A B 0.689
1 A1 BHEYOESHPHE(EFR+EER) kg/ A B 0.308
£ 2-11 AR 10008 O BAKADRE

BEA R RAR t/H 100

ExEE 0.77

FEZEHE 0.96

ERES 10%

HEBRACHBEE t/H 66.9

ABORE A 97,172

PLEX0HEEBBEAOANAHEEE 97,000 A, fBEBEARB O A HHE% 48,500 A &
RIE LT,

(2) BEANATHAE

BEBBKICET D ZHMEH . LR - e E A L, EZAKOUR -
{EAEVBIEDN D DIANA AT ARER M LTz (R 2-12) . PR, ETHZSHIL TR0
AR B IRGMAIIR ) | T H 2 LR e IR T B % [ BIR ATIR 27 ) 5L
#HT 5,

® 2-12 BENAFTHRE

BEBBK A B

BEAO A 97,000 48,500

(£TH])

BEACH(RPBIFIRCH)E | VH 66.8 33.4
N DRERATRCHHHE | V8 36.9 18.5
N £CAHHEHE /8 29.9 14.9
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HAFE S HA4 Nm3/t 150 150
RENAHRE Nm?3/ 8 4,482 2,241
(LR 1E4E5E)
LER
AR N O R #15 % 15.2% 21.7%
SLIEA O A 14,744 10,525
1 A1 BYYHHELs LA-H 2.71 2.71
LEREEHE kL/H 40.0 28.5
HALrEER
IR O E K3 15 % 20.1% 28.1%
SLIEA O A 19,497 13,629
1 A1 BYYHEHE 16 LUA-H 1.66 1.66
HEE R E kL/B 32.4 22.6
LR - H1EEBREETE kL/H 72.3 51.1
LiR- R LIEEREEEY /8 73.1 51.7
HAFEEBLL 4 Nm?3/t 14 14
RENAHRE Nm?3/ 8 1,024 724
HEt]
FANMAAZEAH(E)  |Nm¥B | 5506| 2,965

HEBIBERB CIXEZRITADLE LR DM, FAREELEMENMEE L 2D 2 2D,
LJR « HLRETBIR BT A DK T1% D& & 2o, BETHRONUIR « HH LG R 2 2 A &
VIEFEALPR LT G, AN AT A B &I, AHEBTAE A T 5,506Nm3, HIGK B TK
54% 2,965Nm3 & i S 7218,

4 BEEMZNSL v AFNEHE A~ =270 (A X U0 AU EACET i ~==71) 5
B 201743 A
https://www.env.go.jp/recycle/waste/biomass/data/manual_r_kan-i.pdf
TRR T AFEA B HNLITIREF & 22 D ZHEDEIKERL ZHMAIT LD 2 &b ERBRITA BIRIED R
WX DRRGENLETH B,

1 OFKEFEREICOVTOBIR EFUE  WHEE 2018 4 2 /]
https://www.soumu.go.jp/main_content/000536241.pdf
P4 OE R ILIZE . W UG L (R - R%EHEK - 23771 0 URIT TRAEY - 2ol &
BE LT,

16 HAROBEFMWLIR (BF0 2 FEER)  BREEE 2022 4 3 A
https://www.env.go.jp/recycle/waste_tech/ippan/r2/data/disposal.pdf

7 LROHEE 1.02, LTGRO LEZ 1.00 &5,

18 ARAE CIXAE ZH ORI RITFHRE L TRV, EEEOr — A TIEE BIRIRO IR &2 B FE 2 W 1%
DREERET DLERH D,
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(3) FHEl—R
i —RET7B—E

Rl A — A DO E A # 2-13 10, BT AT LD 7 v —X %X 2-4~K 2-6 (I~ 7
fiFARE HIBIE A - B, T EnH s 257 2O~ A 6 7 — AT - 72,

%= 2-13 FHME—RDEHE
IEH AFS

HMEBAE | A (97,000 A)

(8 A0) | B (48,500 A)

OftskuE ([OERLEBIEERE)

c KDBNAIBREHET— LIy H—ETNE = BB TEN. REME
BEAMER Tl ARE(BE BT ALORRULE]THE)

c LRR-B#1bEBRENF1—LH—TINE = LRUEES CUIE

- RBENEZAFA. ROLBHIFDATLINE(BEHFIA)

QBERWE ([QA%Y-HEILRT)

c ECHDRNBOAREHET(—BIL /Xy H—ETINE = BEHIFES R

- £ THE EV VY LR FIEEFRENF1—LN—TIE = A2V EEL
BHERTN\AAHRELARREFH

BBURAT L | - HBEBHEFMEEOER (ESHINER EV v ) THA. RoLBHIEY
AT LN G (B HFIA)

c ARURBEHEALRIZS R T LA TRIEF B

OREVATL ([(OArAFy - HABHILRT)

c ECHDBBORRE HETA—BIL /Sy H—BETCINE = BEAREE TR

- £ZH%E CNG bovd, LIR-BEEBRENF1—LH—TINE = A2VEE
MIBREEE CTNAA ARIELEBR - HXFIA

- RBRINAF AV MEFEOER (ECHINER CNG My y) TR, Rof-
HRED AT LN G (B AR FE B R EFIA)

c ARV BB RIS R T LYV CHREEF] B
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© RHBAMSH - BEAIHER T A8
prvas ® LIS R -LIR - - - LIRILIEREE TS
CD'T;E;EMIE ® AR HIFTA—EIL /Ny H—ETINE Jﬁﬂﬁk%%
o RESHITBAFIA. RoEBHILY AT LN (REMATHEANERNSES) . .S
[
5 PR HFEIEER ] e
R BIATERC [ LER ] c L OURTLGFIA
S e
AT LOMHAIZ DL TIE
HlINE CO,HIiH FTAE R D4 ST
FA— RIS I | EERE | [ H )
l A4
BERIFERY LIRALERHER
A
(REMEDHE) L&
IV VT EEE g
. i ! &N 5 HEE TS

2-4 OfekuE Jn—R&

o ECBHMEDTMS S - - - BEHIIERTIERD A
QRN o ECH LR BMEE - - A5y REIE ST/ A AR LA RERI :

0 SRtk ATHRC BE T A— L) — B AR, = BEEV S T
(XY -FE) o REENEIMEEOETHE, RorBAILS AT AJHZHHE =

& AAUREEBLRIZS AT LIVTRIERI A

R BRI A [ LER ][ ISR ]

v }
[ PREAR=2 ] [ S ]7 [ax%A%m«al:oLm:]
| CO,HIiF AT R B D A5l
| EmiE |
_ Emb& EEE | 4
TA—EIL/INyHh— EVhS 9
l ~ FEXE
REBEAN
BERIMERY -
AR FRAIBHE RERIE

:::::::":::::::
pErerey
BN L @ARm)

25 QBRUNE (A4 -%EF) J0—H
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o ECHBREDTMSH - - BRI FERCHER
©: =S WG NIl © o5 LR SR - AL KRB C/ S A AR HRFIA
TS ® HRBHEMHILTA— LI/ Sy h—ECINE, ECHECNGH Sy TN
(X920 HREE) R e e i a N e r s e TN AR
o ARURBEHLRIES AT LI CRIEFF

R BIRTIRS 7 [ LER ][ HIEETR ]

; ! .
[ommamen ) e (Sr)
| mmme |
HENE BRI E [ S J
TA— B H— NGRS
l | - A
B0 3
A AL IR R EY T

4 INAFHA

_____________ VAT LM
= = i b L (BmAREE
BRSNS LORERA L OEBABTRA)

X 26 QOREVATL (A2 - HAREHR) 70—

FEAT G X LA T O S0 v 3E LTz,
BALFR TR EF—EHANICH D b DL L, s EEEIc oW TIEEE L2,
UIR « BLHVBIROUER (NF 2— Ak —) (T, ERT 5 LR - LG REN
FHBAETHRLTHD Z & BRHMEFIHICE D 72,
VAT BHMERIZ OV T, AL D CO HITATRE R A R DR & L, filfaic
B L T DR SR D 3 A b - CO2 HEHE, =3 X —50H I A A A de
kG HIEIC KV B D72 DB E L 720,

2023 FEREENCDELEER

P — A DR ESRMTONT, MEEREEN DL O TERLTAIILLTO®Y Th D,
|(EERA Y

O /N E TR OB E & 3 o £ i

@ CO2 HEEFHE NI - FEHRE O TR

@  BEHMEROKMAE L (BEHERORER - WEBNEOREL, KEEHD CO:

BB R OB L, —RBEED T O T T AF v 7 - ARHEREAI RO RiE L)
@ LPAAZETIMUIR VKRS A A2 2 0 OFH R OYWRE O FLE L
® A X REBEMIR ORI AR O F
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DIz oW\ TiE, (1) TRE L7zm v 87E Biafk B (48,600 N) 25 E Lk & 32 L 7=,
@IZOW T, ARAE CIBRBTEIRE RN APEHERE - WA - AREE ISR CO2 Pk
HMEDOHEEAIT> TH V., 2023 4 12 A ICEEX GRS O LB LM Thiiz1e &
WO R EIT -T2, EIOYEHARERIT 2023 AR EMREME (0.000429tCO2/kWh, LU T
2023 fRBHME) &35, ) ZHWE, £/, 5L L CORRIRERME OEE SN D
2030 FEOPEHIIREL (0.000250tCO2/kWh, LLT 12030 fHEME] &3 520, ) [TEEHZ
T a ORE R AR L 21T 72,

@D BEHIMER TOIER - WEEHEICOWVTIZ, 2018 4EEE LI HE T BIAS S 7= BEAD
JaFE S FREEZITV, REEHE AT 2AMERT 5D L LT CO2 BB REEZ R L
Too Fl—MKBEFEMTOT T AF 7 - SRR D RE L 21T o7,

@IZDW T, MR SR CIEfM B R OBEGREE O BN S | RS F A X2 N2 LP A
A RFEEE T 9% F£ 7218 2% HN L7285 0 A TEATIGRER OB 21T > 1228, S4EE IR
VU UMERERBROFER NS LP T AZUI L 72\ 100%FERAA A2 2 2R+ 5 50
ELTRAEZITo T,

GIZDNTIE, A X UREHALIE DR TH 5L Z > AT L4 0 B CHRIEFR 35
A D COz BT ATRERIC S W TR 21T - 72,

2.22 RERKE

AETEH, 9 (1) TREMBREORIELZ RLEZDODL, (2) MR =L ¥ —8% (3)
AR (4) COHEHE TENENOREBRICONWTE EDEERT,
REOFHEMZONWTIIBEGR L LT 132 = A b« CO2 P EORBEIEM) (TR L
Tro KV AT LD 7 0 —NE A CO PEHESEOREFB R A LH# L= X% 3.3
7u—K (BEAY) | Bk L,

(1) RERBROREE

REMRORIEL LT, 7 —ADax RO CO HiimEZ LV XL —HRER
2-14 1277, COz HEHRIZHOWTITE N OPEHFREZ 2030 EM L L2856 ORAER R
bHEDOETRT,

19 BREEE RUE - B - ARBIEICK T 2HEEHFHE - PRLERE—E (BF0 544 12 H 12 HEHD
https://policies.env.go.jp/earth/ghg-santeikohyo/calc.html

20 N 6 FFEREEEEEA SRS ENEMER S B2) B2 BREE 202449 A
https://www.env.go.jp/content/000251514.pdf
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RERTPERTAR K O BRf L ARk H B HIRh R

& 2-14 AR+ -CO#HE HEKRFTLD
BEEAKGEEAD) A(97,000.A) B(48500.1)
SAT LIMEEOT AL T —FIAMR B Bn | mmHx | ®a - Bh | @Az | mm
IR LG EVile 15334 9,086 8677| 8418 6100 6,009
axb | ERSEGRMEE EHM/ & 833] 726 772|514 442 475
E#I0RN (2040 mHM/204| 32318| 24769 24443 18854 15566 15679
co, |2023fEm I 100,/ 10780 10.708| 10692] 9985| 7.322| 5311| 5360 4980
HREE | 0308 mE %2 100,/ 4 10751 10,354| 9493 8786| 6505 5123 4691| 4311

X1 2023 REE--EHOBHFREE 2023 FEE ERHNREME 0.000429tCO2/kWh (LI5S
SRR D ELYE HDOBEH R EE 0.000250tCO2/kWh ELFI5E

X2 2030 AEfE:

aX b

JFEDE

BaZ MNIONWTDT T 7 %K 2-T~H 2-917-T, FEEOMWMEIZLLTO®EY TH 5,

RIEAEE -

T E IR HERT 2L -
20 FFHIORH = A K-
Z o 3EE] MRV,

WFhoaz b [(OFERLEL] 23Kk bR,

(BAMD (BAMD
16,000 15334 16,000
14,000 14,000
12,000 12,000
10,000 9,086 8,677 10,000

8,000 8,000

6,000 6,000

4,000 4,000

2,000 2,000

0 0
fE kA8 %’)7/ 5%‘;': AR j]7\*§§z
EEEBE A

2.7 MHER

39

AEHRBREA-BWINRLL [@AF Y - HAKR] MBIV,
FEAREA-BWINRE (@A - EE] BIEV,
FEEBRRIKA T [(@QAZ - TARER] MES, BT [@O4

8,418
6,100 6,009
BD B@ B®
fra U AR -RE AR H RS
HEBAE B
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(BAM) (BAM)
900 833 900
800 726 172 800
700 700
600 600 514
500 500 442 475
400 400
300 300
200 200
100 100
0 0
ez A2 FE AR HARER ez AR FE A HARER
BEBAEKA HBEBAKB
2-8 FHEGHEFE
(BAM (BAMA
35,000 32,318 35,000
30,000 30,000
24,769 24,443
25,000 25,000
18,854
20,000 20,000 15,566 15,679
15,000 15,000
10,000 10,000
5,000 5,000
0 0
HERALIE }7/ %E AR 731#*% eI AR - FE AR FFRKEE
BEBARK A HBEBARK B

2-9 E#aX b+ (20 F£/)

AL AL 22 FFO L AT DD, PERILBLL AT AL ba X baiiabh
DR & Ip ooy NA T T ADFEEMM & AT ARGRRFN 2 L d 5 & 0 AREERUTAT 2
N ONDMERDEISAERF R X m WORER & oo 7, RIS R R TiE 6 5 ABMRED BIRiR TIZ%
BB ARIZZA 10 5 AR TIET ZAERA A NG & 72572,

CO HEEE (2023 RE{E)
COz HEHE (2023 fUEHE) 1I2oWTD /T 7 %K 2-10 (TR T, FEROMEIILLF OE
nThD,
HMEBBKA-BWiht [(OIERKLE] TRHZW,
MEABEA BTN (@A Z 2 - 2] oA TR LD R,
A AL, HEBBKA TIE [OAF - BE] LDV, B THEZ,
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(tCO, /%) (tCO,/4E)

12,000 10,780 10,703 10,692 12,000
9,985

10,000 10,000

8,000 8,000 7,322

6,000 6,000 5311 5,360 4,980

4,000 4000

2,000 2,000

0 0
AD AD A® A® BD B® B® B®
HERAIR AR -FE AR HRIE | AR HREER ek AR BB AR AR | ARy RS
(BRARRE) | (BHAE) (BHAARRE) | EHAE)

BEEASE A AR B
2-10 CO#HiE

A B FEREIBRN R & FF OV AT DD FR, HERMPEL AT L L0 b CO2 HEH &%
BIVBRER L 2o oo A A ADRERI & H AR 2l 5 & | BERLSA 7 A 4
v X0 PR O ERE (B30) ORI E L CH AT 5058, PR E A ] AT EE
WIHRERE o7,

PERALEL S AT 5 Th o THRES S PEARR 2 FF o6 (BREBIBIR A) 1% COz BEH
ERIIHITE, AT A E OPHEO TR KT 1.1 1%9: BN, FFl0gEA (BE
HIRA B) TIEK 165 & o7z, AL, FEMNESBEAMRIIZ A METHEEEE 2D Z LI
HEBLETHD,

FRAGENHEFRBTO CO HiHE (2030 BEE) & DLLE

B OB OELZEZE LTz CO Bt ED 7T 7 %X 2-11 |7, BIOHEHLR
BTN DZLI2LD CO Pl EIL (@A Z 2« HAKER] TR &b MEAT
R A TIFHR 1,200tC02, B Tl 669tCO2 DHIJK & 72> 7=,

= 2023488 A = 2023488
0,/
1(;%&)&)1 0,780 " 2030R e 1(;0033/@ A00RERE
. 10,751 1070310354 10,692 9.985 g
10,000 9.493 8.786 10,000
7322
8,000 8,000 6,505 -
6,000 6,000 5123 5360
4691 4 a1
4,000 4,000
2,000 2,000
0 0
ﬁé%u; xsu %z AR 712#*§< P2 txi‘ﬁ% fféﬂémg xsu RE AR ﬁzF@ AR ﬁZFiz
(EHAARE) R (BHARRE) (EAKE)
HBEBREK A HEBARAKB

B 2-11 COHHED LR
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B OPEHAREBS TR o726, BAB OB LD CO2 HEHHEITIRLS 72223, FE
BN L DHBIR /NS 2D, FEEMMEIT 97— A TIEHEHEDEDR /D S
Repol,

(2) MERBE - =XV —EH
KA — APN AR L « LR « = L X — A R ORI EIC DWW T E D £ Lo —EE
3 2-15 1T,

& 2-15 MEERAE - WEE - TRILF—LEHRVFAZEFLED

HEBRAGEEAD) A(97,000A) B(48,500.A)

(FEELFRE - Bl e %]

BRI RE R t/H 100.0 56.0 56.0 50.0 28.0 28.0

LERALIBHE R kL/H 83.2 - - 58.8 - -

AR F AR BN t/8 -1 1231 123.1 - 79.6 79.6

AR HUNE R/ Sy h—E = 24 14 14 12 7 7

ETHNERNT VY & - 11 11 - 6 6

(s (RE=)]

K5 BIATERS t/8 66.8 66.8 66.8 334 334 334
2Bl ATERS t/8 - 36.9 36.9 - 185 185
W T H t/8 - 29.9 29.9 - 14.9 149

LER kL/B 400 400 40.0 28.5 285 285

HACAEER kL/B 324 324 324 22.6 22.6 22.6

CUEESHESi 59!

BRI RE R t/H 66.8 36.9 334 185

L BRALIE 5 5% kL/8 72.3 - 51.1 -

AR R EEANIR B t/8 -l 1030 - 66.7

(THRILP—45 - FIRE]

CHRES kWh/B | 22522 - - - - -
W IBRFIRE kWh/8 | 17977 - - - - -
N YRTLOMERE kWh/ B 4544 - - - - -

NAFHARER Nm®/ B -|  5506| 5506 -| 2965 2965

NAFHAREE kWh/ B -1 10,800 - -l 6,000 -
W EmAAE kWh/ B - 505 - - 275 -
N SRT LML E kWh/ 8 -1 10,295 - -l 5725 -

BRNAF AR B Nm®/ B ~ -| 3304 - - 1,779
W E@AAE Nm®/ B - - 387 - - 211
W SRT LML E Nm®/ B - -l 2917 - -l 1,568
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MEER IR, WIEE

BERIt R DR, A T Az phlEE S 5 2 & T 12 BEISHI/NE e T, hlE
T2 THITA BRI T LR - i ERETGIE & & bICE SN 528 EATRIE B T
T A LI L TRFKEELREPMEDNRETH D720 LR - ERETHIREORI S 2, A
B FEREAL B i3t ORI TA 65% & 72 o7,

CHEE

FE BIAE ALOERER] Tl iR S BRI IR BRI AT 2ME L L,

1Bét@@%ﬁa22&%Wh@%ﬁ&ﬂ@%ﬁﬂméh VAT BAMIERS S D R E
1% 4,544kWh & 7257~

NAFTHARAFEEE, ITRILX—45E5 - FIRE
HEBAREA O 1 BY720 OS2 AER 5506Nme THY, [@QAF - 3E
TIXANA A A AREET 10,800kWh O NI 5% 23 > AT KN O HLl THH S 4,
10,295kWh 23 v A7 2AMEIE S & e oTe,  [@A Z 2« HAKEHRL] TR NA
F A Z 2 3,304Nm3 DINK) 12% A3 Hl THIH S 4v, 2,917Nm3 728 3 A7 DAMERE S 53k
HElpotl-,
HEBIRIKR B TEINA AT AFARE, TRV F—AREFITADBLE 54% L oT,
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MRk R = & OEERE - WIS E SOV T LD L BEREE 2-16 IRT (=
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*F 2-16 aARLFEELDHA

BEBREGEEAD) A(97,000.N) B(48,500.A)
ECHERN VY BRETES - EV CNG - EV CNG
(CIEL 35D
beizal)i s EERE BAH 12,231 6,368 6,368 5949 4,201 4,201
UERALEE B Rk ERE BAH 2,936 - - 2,385 - -
AE FEREMIBREH BHE BAH - 1,850 1449 - 1425 1,116
T2k RE FTERMRE HETFE B5H - 599 - - 332 -
T2 R B IR TR BEE BAH - - 689 - - 603
=il AR AHNER SV A—FE(TA—EIL) BAR BAH 167 97 97 83 49 49
ESHIERNS Y (EV/CNG) BBAE BAH - 172 75 - 94 41
A&t BAH 15,334 9,086 8,677 8418 6,100 6,009
(FHEE#RFR]
BEAN R EEiEFR (AR RREER AEESE) BHA/& 419 296 296 2717 195 195
UPRALEE fE 3% EEMFRE(AGE PRAEESE) B5AM/F 97 - - 79 - -
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T2k RE REHRME EnMSRMEETER ERR) (BAA/F - 23 - - 12 -
T—AQ#H R BRI TERE EEMRECCT RAERE) (BAM/EF - - 71 - - 48
=i R EEE (BER R ERNE) 8AM/F 12 11 11 6 6 6
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[RAAIZF(20£/)]
BEAIfEEY MHER BAH 12,231 6,368 6,368 5949 4,201 4,201
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LRRALIE B E% PHEA BAH 2936 - - 2385 - -
EeRiE R B (206 R) BAMA/205 1,938 - - 1574 - -
AR SEEESLIR R DB BAH - 1,850 1,449 - 1425 1,116
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T—2QFH DB BAH - - 689 - - 603
CER -7 F810)  SEamit & (204F/) BAMA/205 - - 1,420 - - 954
=il NYEA+REETE BAM/205 500 807 516 250 4217 268
BB (2048 M) BAMA/205% 6,328 6,342 6,342 3,164 3,291 3,291
INET DYPER+RBEEHE BHAM/206 | 15667 10257 9,021 8,584 6,735 6,188
EeRit R B (2046 R8) BHAM/204 | 16650 14512 15422 10,270] 8831 9491
A&t BAM/206 | 32318| 24769) 24443 18,85 15566] 15679
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[OnEkNE]

PIIEA - o X b - B2 X by [(OERLEE] Chbm <, FRCEE BIRE
A OBEHMIRR DR 122 BEH L@ TH -T2, [@QAF Y - 5E] [QAZY - HA
] DX HICETHEDH LA X UREEZ LW =XV X —{0T 5 Z & T, FEAER 2/
b« URMPRIERR 2 BE 1L U, P12 488 HIAK A T 48], B T 3 BIRLEEHITEATHE & W
IfERE o T,

[(QA5 Y - RE] & QAR - HRFEH] OLLE
[@AH L« TARER] 1L [@QAF > - FE] LHEL T,
W 2203 AR RDERAHERF B I TS,
B#ia X bCI3fERIGER A T&< (W—3M@M) . BTEW (#+1EM)
EWIFER LT,
ARRESGMECIE, [@QAF v -5 E] (3FE - BERME EV T 07 2HFLTED, 20
T 1~2 EOBRMEFZAT O 720, HEBEERMI 1D TR MNREL 2D, LoT
EHIMNARRAZ BB LZ5A, EABBIC X > Ty ABEFHO T NMEa A b,

(4) COzHEHE
CO: HEHHEDE L (BHOHEHRE 2023 M TORBERE) 2% 2-17 12, CO:
PEHBREIRDHMEER 2 & OF#EE2 £ 2-18 17T (CO HEHHBORBE LMK OREA
FEARIZOWTIE 13.2.2 COz e ERE | 22M) |
FHEHE, HIBFTRERIT TRl v B 21T - 7=,
[1] > 25 2N CO2 HEHI &
AT ANOFERRIFICRBIT 5 =3 X — S ARSI LV HEH S D
CO2 HEH &
[2] v 2T 2HMIEEIC L D CO2 MR T BE &
RREIDOFEES) « RS A A X U R ONERIBD > 2T BIMERIZ L D CO2 Bl
B
[3] # CO2 HEH &
[1] 27 2N CO Bt — [2] v A7 25MIERGIZ KD CO2 IR AT RE 2
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& 2-17 COHHHEF LD

MEBREEEAD) A(97,000X) B(48,500.N)
HECHINVERN VY BREER - EV CNG - EV CNG
[1] X7 LRCOHFHE
B feE%
— B OB tCO,/ & 247 137 RE 124 68 Gk
& DR tC0O,/ 4 969 969 484 484
TIRF I DEEH tCO,/ & 8,025 8,025 4013 4013
T DREANE tCO,/ 4 515 515 257 257
BT OGNS tCO,/ % 447 447 224 224
ELOER tCO,/ £ 0 1,656 1,407 778
BRI (T ) A tCO,/ 4 75 42 38 21
INEE tCO,/ £ 10,278 11,691 11,691 6,547 5,845 5,845
L FRALIE i 5%
LR - AL 5 OALIE tCO,/ 33 - - 24 - -
ERNOFER tCO,/ 781 - - 553 - -
INEE tCOy/ £ 815 - - 576 - -
AR EBINE R (H AR B R e HABAER D)
BER0EA () tCO,/ 4 - 806 806 - 522 522
BROMEA(KEZE) tCO,/4E - 40 - - 22 -
BROMEAFE - TEER) tC0O,/4F - - 513 - - 303
INET tCO,/ £ - 847 1,319 - 544 825
HH
BRI (/8 h— - 83h) tCO,/ & 399 233 233 199 116 116
BREOFER(ESHNS VY- BR) tC0,/4E - 0 - - 0
BREIOE R (ESHNT YT - FFRINAFAZY) [tC0,/F - - 0 - - 0
INEE tCO,/ £ 399 233 233 199 116 116
[1] &5t tCO,/F 11,492 12,770 13,242 7,322 6,506 6,786
[2) YR T LHMEI{IZEHCO, BB FTHER
BHHE tC0,/ 4 712 1,566 - - 871 -
FEENA T AR A (B HARE) tC0,/ £ - - 2,049 - - 1,102
FERLNA A AR S (BERAE) tC0O,/ 4 - - 2,757 - - 1483
SRAEF tC0O,/ - 500 500 - 324 324
[2] &5t (@#HARE)|tCO,/ £ 712 2,067 2,550 - 1,194 1,426
(GBRE) 3,257 1,806
[3] #CO,HiHE
[11&&—[2]&5 (@#HHAKRE)|1CO,/ £ 10,780 10,703 10692 7,322 5311 h.360
(G:BRE) - - 9,985 - 4,980
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£ 2-18 COHHEEFICRDFMEE CLDEFH=

BEEARAGEEAD) A(97,000.X) B(48500.A)
MBS AT oz | G5 | DL | |omseme| P25 | D5
ECHINERNS VY BREEER - EV CNG - EV CNG
[1] YA TFLADOERE
BEAREEY
— BB DBER t/ 4 24,393 13,486 RxE 12,197 6,743 RE
B BSHEOBER t/ 4 419 419 210 210
FSRF VYDA t/ 4 2,908 2,908 1454 1,454
LT DR B t/ 4 3575 3575 1,788 1,788
EHC OO t/ 4 367 367 183 183
BELOEA kWh/#& | 6561,749| 3627821 3,280,875 1,813,910
BOPRE (KT 5h) O kL/& 30.1 166 15.0 8.3
L PRALEE B 5%
LR - 3 LiE5 B omE KL/ 26,397 - - 18,668 - -
BROEHA kWh/& | 15821411 - -|| 1288079 - -
AR FEEANE R (W AR B E T ARRERHSD)
EROEAER) kWh/ 4 -| 1,879,787| 1,879,787 -| 1216471| 1216471
EROEREERR) kWh/ 4 - 93,744 - - 52,080 -
BEOFER B - FTIERE) kWh/ 4 - -| 1,194,787 - -| 705702
Hily
B (/% h—- 85H) L/& 152,155 88757| 88757 76,077 44378| 44378
REOFEA(ESHNS VY- BR) kWh/ 4 -| 128670 - - 70,183 -
RO R (ESHNS Y - ERAAFAZY) |Nm’/F - -| 98613 - - 53,789
[2] X T LN (R
INAAHRRES Nm®/ 4 -| 2,009,665| 2,009,665 -| 1.082.274| 1082274
REE kWh/# | 8220481| 3780000 - -| 2,100,000 -
BRFIRE kWh/4& | 6561,749 - - - - -
HEEFIRE kWh/ 4 -| 128670 - - 70,183 -
REBENED CRATLNMERE) kWh/# | 1658732| 3651,330 - -| 2029817 -
FERNAF AL B Nm®/ 4 - -| 1,156,245 - -| 622678
HEFAE Nm®/4E - -| 98613 - -| 53789
FBRNAA AT (VAT LR E) Nm®/4E - -] 1,057,632 - -| 568889
IR E t/ 4 - 37,596 R - 24329 RAxE
LRSS t/ 4 - 262 - 169
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B Co =
e CO2 BRI, AEHEIBE A B LTy [@AF > - H AR ORI TR S
K<, [OFEkLE] TRbmWERERST,
[@AF v« HAKER] A ARG T, BEHREB T (@A % - E] L viadk
HEN EFEISFER & o7,

VATLACO HIHE

VAT AN COz HEHEIE (@A >« HAER] THRbmE <, RHIEROOIXEER AR
AT [OfEkRE] | BT [@A%Y - 3E] Liroiz,

HEBIBK A © [OERLE] Tk, ZAREEBENOGNFAEZEEL TRBY | ERK
6,562MWh O A\E ﬁﬁﬁﬂﬂ28ww05ﬂﬁLihét®«%m%ﬂﬁ< L7,

(@A K >« HARERL] CITKERL - FEHERE OB EHES ML AT LD fiska i & His
LTREWD, VAT LANOPHER S B ST,

VAT LAMERRIZ K B COHIBFTRER

VAT DAMIERRIC LD CO HIEIL, FBERIGERA B (@A X - AR
BRIV Tl b RS WRER & e o 7o, AR A0 TI3iE & 0 JEHREDMR N 72| [l
DIFRANA T AL T o THHIBRITES Ei s hiz,

(B) &

BRI T I AP s 2 B 3 2 56, TERIT OV C & 7o BRI - UIRAAESiER1Z
£ D —fRBEIEMALER & Ll LT, A X UREELBRIERR I & 0 A T B0 LR - R EAETE RS O
R F~ ZAGRO TRV XL ZAT IS 2T LD J573, 2 A b - COz HeHE & H 1K<
M5 Z ENTHEE VI RAERRE L o T2,

NAFTHADOFRERNHE T AERFIHO 2 2 2T 5 &0 10 T AHREO 815K (18
EBIRIR A) T ZERFIR O I 224l & 72 o 7=, /N7 BIBIR (BBE BIA1K B) Tl
FERBRESEO a2 NNEIEICIRD ZENOL AL AT A REREPICREANAZT D7 —2
TEM=a 2 FAMEWEES L 22 o 72, CO2 PEHBICOWTIE, /A A0 AFE B TIEEF A
ZATORWEES, TERWT XX —a ANE L 5720, T 2 28R O Em Wy
BREFOMER E UCRIH L2528, CO2 BB - 1T m -,

H A A~ ZEPLTH D A 2 T AOHMMYER - H R DFB & LT, A ARERA 136
FtE - BREEME L BT E /D 5 5L EBRADND, TODITIE, FifgE LTIHAHN
WA LT WERER L & bIC, AT F =2 AREN ATRE/R T AT LRGN EHE T
b5,
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AEORFICIE, A 10 75 ABUEE 5 J7 B B A AE L TR T > 7208, %
BRIC AT B 5O BAIRO A 0 RTRL, EARUEL, TR0 SIS S - AR
ELRALITV, ¥ AT MHHERMT 2 BERD S,
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2.3 EREEOEE

L% O AR TOWE LI 2 MG 2 720 Moo Se a1 S BORE) 0 % 2 DWW COFRA
ZFEM L7, AL R &R 21T o 7o, SRRSOV TR, RS A H R D
FERIFIABEML CWD 7T A b S F T AN I —a v X Tho b Z 0K
A R Lz, HEEOBRGEEIC OV TS BEE L LT 3.4 WSt Ehmigms )
Wk L7,

7285, EU ICBET 25T, AXURET T N TERSNDI AT A% IS AT A |
TNERH (T 77 —R) LTAZ VREZGEOTHT AL LT N4 F A2 &
FUfk L7z, A A A X ATDNT, BRIERH A2~ DS D 72 6D D ROBVE O FHHE S D
HEZOW TR IS UASCHICRRH# Lz,

2.8.1 EUDONARALFHR « XA FRAF BRI

(1) a—a o REETORATHR « XA F A X ERRT

A= v XONRA FHAGROT —XIZL D L, 2023 H-121% 220 /& m3 DA F 5 A -
WA F AL PEa—rm y/NTRIESN TS, 2L EU ORRT ATHE D 1% 725 &
ThbH, TOFTH A A AL L ORIETHIMERIZH Y, A F A2 AbfiRIZ I —1 v
RERT 1,510 ik & 72> TH Y, ZD 85%LLERZ Y v B (FI2 DS02) ITHEk ST
W52,

2 DIF, WA EHIEICBET 28T 170 v K] &L, BRENICET 2561F THH T Af@) &35,
28 DSO (Distribution System Operator) 1. H A%k - Bie T 2 HELE, FEF~OHE - BHE(T

9 o
24 https!//www.europeanbiogas.eu/wp-content/uploads/2025/01/Decoding-Biogases-2025_ONLINE.pdf
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&
Number of biogas and biomethane plants in Europe g&)ﬂ
o
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Source: EBA Statistical Report 2023

2-17 A—OYNIZBITBNAFTHR - INAF A B2 O DIEHR#H>S

(2) RERE BB EDE KRN
B PREE L COFIRHIZOWTHEGRT 2720, 31RO ZE B 2 ORI BREHEL T
(European Alternative Fuels Observatory) O#&FET — %265 EU AR H BB
BRI A s LTz,
PUFICRHHIZ I 1T 2 OB RO fokil (K 2-18) & b T 7 #9 TORrH B ik
B L ORBERE T — 2 2 E# L (K 2-19, 2-20) .
CNG #., LNG #{IFFICEHE, N2 b7 v 7HATREMMOITW D, FHETIL,
CNG HLD 2023 fEDE K (T 0.48% & 72> TH Y | Bk HEIL 124 FRU EL > T
2o

B RA YA AT ARG (2022 FFE TOT —X)

26 httpsi//alternative-fuels-observatory.ec.europa.euw/transport-mode/road/european-union-eu27
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4%

o | 2023
5% o BEV: 1.7 %
e PHEV: 1.32 %
e H2: 0 %
LPG: 3.09 %
29, CNG: 0.48 %
e LNG: 0 %
I
L3
1%
0% o
@ O 0 N L2 LD LK LB 8 A LD L0 O AN D
P & AT AT QA AT AT AT AT AR XN @9 9
LS SIS S S S SRS S S S S Sl S S S
8- BEV -+ PHEV & H2 LPG CNG -o LNG

X 2-18 FAEIZETA2RBRBEOE KR
kT 7 E TR BRERRRE THEREEEBEN O TR BN TR Y 2023 4Tl 7,216 B,

2024 £ Tl 6,736 B D CNG HEAFHRITEERIN TV D, BERE CIIAEIREIFEZONT
BHZOON CNG BT, 3 HTHEEREGEINTWD,
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FH AT —3 3 L2T0OHIE 2024 HIT 4,601 DT> TEY, KKHAHBH (CNG
B, LNG #) 1306 B2 LI 1 0 FTOFREAT — a b AEEICR 5,

2.3.2 EURBIFAINRNAZTHR « XA FRAHZ ZETDHEOR « ik

(1) EUIZBIFBNAAHR « XA FRAZ O RIZBEE T 2 BORHE R
REPowerEU & A B1Z{E

ny 74 FOEBERERE Y R E L, 202245 HI UUHJ}E\K X REPowerEU 7
T oaRR LI, ZORHENITE T DILAREIAOIERF LB T 2012, Hrr, = x)/LF
—fHAEDEEE, 7V = =R —DAEEIC %LT®EW%%?TV6 BAZIZ A A
AR ORGEICETAEMBE LGS ENTE Y, 2030 4 F T2 EU 2K 350 {& m? DN
AT AZ HEE BIEO—2ZIT T D

BEAREI RILX—$ES (RED: Renewable Energy Directive)

RED /%, B4 (EU) NEATFTRET %X — ORI R Z BEY L L CHIE L 72 EAgF:
FA T, 2023 @@ RED 11 238 & 72> T\ 5, RED III IHi > REPowerEU
TUEZITTHES NI DO TH Y FAERBET XL X —0F A BEEIZERD 32%1 5
42.5% (FFE AR 45%) (25l BiFbhie,

BEEWRMHIES (Waste Framework Directive)

EFEMOER, KO, VI A 7 v, [BUEEOBEREYE P B 2 AR & & ER T
RE LTV D BEFEMHAEAFE S T, B EIXRESEFEYHIE T 0 7 J L2 RETH 2 L
%%ﬁf%ﬂfwé %%&ﬂﬂ FZOYIER T, NEENCR L& smEEEED OFIR A
BERETHZ (2B o7, BRI ENZ L 2030 £ £ Tlo, &amoInT -
ik&ﬁfﬁé%£%%umwﬂ¢é Lo UNEY | ARPEEE. HERENOGHDBEEM R
AHETAD LAY 30%HIKTHZ LaRkpDr L Eid, SHIIMHEEILIZ, Zh
OO BEEOEMRICIANT ZBORZRE L, Efid 22 L1252,

27 CNG/LNG OFIAT = 3 (N FAZ RN, F LNG OFRIAT — 3 & Eie)
28 https!//www.jetro.go.jp/biznews/2025/02/28974820740fefdd.html
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(2) ZF7VRIZBITDBNAZHR « NAFAZ DY RKIZEEET 5 BOROMHR
J)—UBEDF=HD T )X —Ex#ti% (LETCV: Loi de transition énergétique pour la
croissance verte?®)

77 AT, 2015 FEICHIE L2 7 Y — R DO 7o O = v F—fisiik (LETCV) T
2030 fFE TICT T ADRKRA ZHEITBIT 2 BAEFRENT A DEIGZ 10%IZH0T B
R E L7280,

IRILF— - [URELRE (Stratégie francaise pour I'énergie et le climat)
2023 £F 11 AT LIz = R /L =5k Tl A A R EEREIZOWT, 2030 4
FTIZH50TWh Z A AR E L TRIEL TV D3,

GO f#ilE

A F A B DBREAME 2 FEA S 5 720 DFEE (GO: Guarantees of Origin) fHll £ 2VE A
ERTW5S, GOMIEICLY . NS A RAZ L OEMEHZIT IMWh Z L 12 GO 2HITTX, M
BEMEEIT GO ZEAT L LT, BEARIANT —HROTRAZHFEA L TNDZ L
ZREHT R EE T d 532,
BREEOZEL, HRORKLIZET AR
G0 Ut A 7 O CIEA SRR IR A LV mfEAY 400m2 BL EDO A —/N—50 5
DREMFEFELEEIL L TRY | FELIFEREZEBLL T D, S DITERBEOTZDO
BEZEYIRS 115 (AGEC %) 3¢TlX 2024 4F 1 A BERICHAEZHSRINEB LI T
5o

& € 4% & LVER Y il

RNAFAZANCDTERE LTIAA A AL OEEMBE VRO HEERH Y, EUVE
DI DWNT S 2028 4REEIZH| & RIF DI TR VB, 5% 6 A 4 A X U Hisk OHINM A
AENTND,

29 https!//www.ecologie.gouv.fr/politiques-publiques/loi-transition-energetique-croissance-verte

30 2019 £F 11 AIZIFREZKE L T — « K[k BT S T s,

31 https!//www.jetro.go.jp/biznews/2023/12/b664cled521a7f16.html?utm_source=chatgpt.com
https://www.ecologie.gouv.fr/sites/default/files/documents/23242_Strategie-energie-
climat_def2_0.pdf

32 https!//www.eex.com/en/markets/energy-certificates/french-biogas-gos

33 https!//www.legifrance.gouv.fr/jorf/id/JORFTEXT000032036289/

34 https!//www.ecologie.gouv.fr/loi-anti-gaspillage-economie-circulaire

35 https!//www.legifrance.gouv.fr/jorf/id/ JORFTEXT000047670236
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INHDOREHEIZEY ., 7T ATONRALFAZ CRITEEAE L TBY  SA A HAD
SESFRHABREEET S &, 2022 EDOH AWEE DK 5% % 5. 2028 FED 7Y v Ko~
DINA T AL OMAGEIT T A E B DK 2.4% 2 F THAM L TV 536,

(8) FAVIZBTBNAFHAR « NAFAH DO RIZEET 2 BOROMR

RA Y CIEXBERNFIEN -T2 2015 FEZAETIINAA AT AT T MRAHE L TEY
BEEFTICRAYERNTIEL HES DA T HAT T N(NAFAZ T T FEeEte)
DEE LTS (¥ 2-21) .

Development of the German biogas sector tﬁ;
g
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# 2-12 TR LN A RZ LIS, AR O =X MEZT-72 (& 3-1) . M
EiRiE A O [OUWERLEE] 1T BRI & . MITTEERM 2R 72 RO BERIM R & L7254, 3§
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EECHE(F) t/4F 10,907 10,907 5,453 5,453
FoYvIBEEH BIF 11 11 6 6
1 B YUYERESTIERE km/& - & 22,950 22,950 22,950 22,950
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FIZR VMR 2TV E OB MITEGEHEREICEENDI DL BE L, A—T—FITkY
RAFHFMEDRENTVDRE - TEXMIC OV TUIHMBRBICEF 21T b & Liz,

FIZHIZOUVT, 2t BUF O BEIRE DM AFEEIL 3 F & STV D160, — AN H O
HZ L &SNn5Z L DB WEFEITHEE 20 5 km £ THEATH LD E L, L, EV + 5

Y

N RAFH A=V 2R —2a VAT LAORFA L TREIRE 15 ETHHZ ENDEE
(Yo~—h—NT 47 AMWHP https://www.yanmar.com/media/news/2019/04/28081602/bp25d2
_202402.pdf)

2 ZURFEE IR OWIFFFMIL 8 (MDA E HP  httpsi//www.tktk.co.jp/fag/ev/quickcharger-common/)

BSHhA ANy TV — (41kW) #HEITRE 84 - 20 7 km £ T (20 /5 km X ¥ 5EIC 8 4EER)
(Z£5ZTH bT7 v « XZMHP  https!//www.mitsubishi-fuso.com/wp-content/uploads/2022/09/

eMobility_ Leaflet_JP.pdf)

4 BRI RF MGG FIEER O FT| & (THBEAMERR) LY &HEE GREEYE 2021 4 3 A

https://www.env.go.jp/recycle/waste/3r_network/7_misc/gl-ple_prov.pdf)

5 BESEYALIR R F G LR A I ER O T5 & (LIRAFRAERE - /HIRHALIEE v ¥ —fw) L EH R

B4 20214 3 A httpsi//www.env.go.jp/recycle/waste/3r_network/7_misc/gl-ple_hw.pdf)

76 UL SRR HP

https://www.tax.metro.tokyo.lg.jp/shisan/info/hyo01_07.pdf
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Y ZIZONWTIE, A—H =2 X >INy T U —iEHENED SN TWD Z Enb, fiift
WM& 2EBIZ SETHEHITHREL L,

# 313 IIEHBIK A, & 314 [ZEEHBKR B ORH a2 M &/R3, FRalfE 0 4F£H T
MEFREREZITH DL LT, B 1~20 FEROFFE A M EEH LT,
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3.2 =R b - CO2 PEH EDRFEZEM

BB 20 £ O 2 2 FEFHE, FMEBHRKA T [@AF - T2HER] | BT [@QA%
v REE] BROEWES Y Wb [(OUERLEE] Nk bEE holz, [@AF -
AR 1T (@A Z > - 8] & Hl LA OEISHER B2 w02, BARKIZ L T
FRMIICITaX BRI DNDRRE RS T,

3.2.2 CO:#FHIERE

(1) BERSR KOOSR

CO: HEHHBEORFE MR I1T, 7 u—K (¥ 2-4~[X 2-6) OFHMEIIC D B faak % iwh S D
P ER N AT DAA~O =RV F — (G L 2R FIRE R & Lz, EERIS & 72 5158
P OME S 5 BRI OV TIE, BEAIREED AP BRE - 5 - AFHETINE
DHDE Liz, RN HEEAT 5 E ORI OV T 2023 FEFEARTMETH S
0.000429tCO2/kWh % L7z, &gk COBEBKISBREEDO =3 L F—HHEITARN - &
&R EBEICHE AT T,

(2) BEHIfEEX
B —ADOBERANERRIZIRT D CO P REA R 3-15 1§, FEMGIT, —MRBEFD OBE
B, BROBH, BB BhRAIE LToLTi) oM L Lz,

# 3-15 BAEER COHIH=E

BEBAREK- BT L AD AR B® BB
(— R BEEY DREA]]
BERCHEHEE 7E=S 24,393 13,486 12,197 6,743
N BB RERE t/4F 419 419 210 210
N FIRAFYIDRENE /K3 2,908 2,908 1,454 1,454
W T DREENE /4 3,575 3,575 1,788 1,788
W EHEO>OEEAZ /4 367 367 183 183
—REEYOFERNICLDPHE | tCO/FE 247 137 124 68
BRSO BRERICLDHEHE tCO./4EE 969 969 484 484
TIRFIIOBERICKDHPHE | tCO/4E 8,025 8,025 4,013 4,013
ST OBAIZLDHHE tCO2/ 4 515 515 257 257
HMBLODOBEAICL2HHE tCO2/4E 447 447 224 224
CO#EHE tCO2/4E 10,203 10,093 5,102 5,046
ELDHEA]
HEBEENE kWh/4 | 6,561,749 | 3,627,821 | 3,280,875 | 1,813,910

TRBRT AP EREE - W - ARBIE  REY
https://policies.env.go.jp/earth/ghg-santeikohyo/index.html
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REEHE kWh/4E | 8,220,481

BEEENE kWh/4E 3,627,821 | 3,280,875 | 1,813,910

CO#EHE tCO2/4E 0 1,556 1,407 778
(Rt (BhRAD D fE ]

BB UTH RS KL/4E 30.1 16.6 15.0 8.3

CO i E tCO2/ 4 75 42 38 21
CO#HiHEAE tCO2/4E 10,278 11,691 6,547 5,845

BEREER A o (OB 13, BERMLZA LEBENOGNAMZITOBEL L
TW5, EEBNEMHEENEL LRIDZLnb, EXOEMICE S COPEHEIT 0 &
Lo, THBEARITR HZ VA, COPEHEIFIM I 2T ALY BIERWEER L2 o7e,

(3) LIRALERfGEER
URAERNE% D CO2 HEH B A F 3-16 1T T,
ROERE Uiz, AEFEZ, B

BEgIE, LR -
Sy Al =R T A BE L,

FACAETEIE D MLBE, &

% 3-16 LIRUEMRER COHt=
BEBAK WES T A AD B®
AL rE Hibrg
R 5e Lo J5e

WIRE (5) KL/4E 14,584 | 11,813 | 10,410 | 8,258
WMIBEAEFH(F) KL/4E 26,397 18,668
(LER-#EiE B RDANIE]

INELRFDEER"S mg/L 2,700 2,700

INEALEERPOLER® | mg/L 580 580

2% tN/4E 46.2 32.9

CHaHEH=E tCH4/4E 0.15 0.10

N20O HEHH & tN2O/4F 0.11 0.08

CO iEHHE tCO2e/4E 33 24
(ELnEA])

BREASE kWh/4E 1,821,411 1,288,079

CO#HE tCO2/4E 781 553
CO HFHHEARET tCO2/4F 815 576

8 [ S LRI ORI 2 SRR B OBLRICOWT (B4 W) BB

v —Fi  No.28 2001

https://www.jesc.or.jp/Portals/O/center/library/shoho/H12shoho6.pdf
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(4) A& U HEEFEfGRR
A B IEPEF IR D CO2 HEHEA S 3-17 1R T, BENRITBROMEME L, 152
PR 7 2 A TOD CHa, NoO OHEHTO R RN H DA 7 HATEE L7enb D& L,

= 3-17 AR UREBNEHESR COHHE

BEBBK NERT A A3 B2®

e e (4) V4 37,596 24,329
EREAE KWh/4£E 1,879,787 | 1,216,471
CO i E tCO2/ 4 806 522

A K BEEEALER R > B OB, AT HIBIR A, B & I URAHE R & K& R2ET
ANRY 3 Aoy

(6) WA FTHARE - TERK QA% - FE)
A F T AFEEBHED CO2 HEHEZ K 3-18 1T d, HEGITR M ORI - L EE 72 E
KO E LTz, WHEENZEITR 3-4 TRAELLEY Th D,

x 3-18 NAAHRAKERE COHHE
HEBRE BT A AQ B®
HEENE KWh/4E 93,744 | 52,080
CO: i E tCO/4F 40 22

(6) HAKEH - Ik - R QA F v - HAEH)
ARG - THEFAHDO COz PEHEAZF 3-19 TR T,
KOFEHE L, HEBRBRFE LY FHE2T-o7,

BER IR OB M B

F 3-19 HABHE - FTERE COHEH=E

HEBBE- TS AT L AQ BO

HHRRE HEENE KWh/4E 847,913 | 518,899
BRI E COHEHE tCO./EE 364 223
FIERE HEENE KWh/4E 346,874 | 186,803
FIERE COHIHE tCO/4E 149 80
CO BitiEA St tCO/4E 513 303

" BREEAER LY
https://www.env.go.jp/earth/ondanka/ghg-mrv/methodology/methodology_5B2_2019.pdf
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(7) =Ml

AR AUV N 1 —HD CO2 HEHE A 3-20 (2~ 7, PAEHHEE &133 3-10 THRE
L7-@Y CThd, EZAHNER N T v 7 IINANA T HAREBBNE-ITBARAA AT AL %
FEHLTWA 7=, CO 8T EAE LT,

& 3-20 AIMRCHWNER/ Y Hh—E COHHE

HBE BRGNS T A AD A AQ BD BQ B3
BRECHE S L4 152,155 | 88,757 | 88,757 | 76,077 | 44,378 | 44,378
CO HEHE tCO4E 399 233 233 199 116 116

(8) AT LAMEHE
VAT DIMREAT O DIZLL T D —ATh 5.
HERBR A (O]
ZHIEEEN EHNFIT . RFIET) &
CRARE BIRIR B CIIBERNR C Z A EEITHR)
HEHRKRA-B [@QA% > - %%
PNA AT AREES % AT ANOHER CHH, REIES %46
A 2 FEEEHEALIR DOHNEF]
HMEAGIKA-B [@A % - HAKEH]
RN, AL 2 2T ANOET TR, RFIH 2 2 4t
A 2 FEFEHAIR DOHRNEF]
B OL AT, VAT DA~OUKE IR RHE D OEAEBNZRET LD L L
Tcmmﬁﬁ*iwﬁ%%ﬁoto
FEHRLSA F A 2 RO . AR I3RE 2 2R R DVEE S B A8, ARRE Cldfit
ﬁﬁg%%ﬁﬁzikiaﬁﬁé THAR LA 24T - 72,
WRIERIFIC W TR (9) WEFIAHICRE# T 5,

B —ADY AT DAMERIC L D CO M TRER 2% 3-21~F 3-23 1077, [OEK
WMER] OFEE L NFIHEIER 3-15, [@AFX L - %E] [@AZ - HAKER] O
WA HEIER 3-11 THE L@ TH D,

F# 321 OREEWNE COHIFTEERE

HEBBE B AT L AD BD
REE kWh/4E 8,220,481
BRFHAE kWh/4E 6,561,749
AT LAMEEE kKWh/4E 1,658,732
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CO: HIiErTRE= tCO2/4E 712 -

=& 322 QA% -HE COHIEFIREE

BEBBRE NERT A AQ B@

REE KWh/4E 3,780,000 | 2,100,000
HlFAE KWh/4E 128,670 70,183
AT LM E kWh/4E 3,651,330 | 2,029,817
CO: HliFi ATEER tCO2/4E 1,566 871

K 323 QAL - HRAKEE COHIETEEE

BEBRNK-WE AT A AQ B®

FRENAF ARV B m3/4E 1,156,245 622,678
HlFAZ m3/£E 98,613 53,789
AT LML E m3/4E 1,057,632 568,889
A RSO % 95.0% 95.0%
FEIFERE MJ/ & 39,989,071 | 21,509,700
CO: HIif rIREE (BB AARE) | tCO/%E 2,049 1,102
CO: Hlis rTRESE (B AR E) tCO2/ 4 2,757 1,483

COz HIJATRERIT (DA Z > » W AKEH] OBMATEDOLE TR Lo, [QAF -
FEE] TIIAK 6 BIRRE DA ATRER & 72 o 7o,

(@A % - 3E] [@AF L« HAKEH] 2o T, BERE L 725D 21X —IY
i%i‘% 3'24 czﬁ_\‘jﬁo

R 324 HEMEBIZLSZIRILT—INZ

HEBBE- TS AT L AQ AQ B® BA

RES/BEN(FAZVE | GI4E | 13,608 | 43,718 | 7,560 | 23,543
HlFAZE GJIE 463 | 3,729 253 | 2,034
VAT LAMEEE GJ/&E | 13,145 | 39,989 | 7,307 | 21,510

(@A Z v - HARER] 1L (@A K - FE] LI L TR ¥ —ER R 3 /5, H
WA HEITR 8 5, AT LM EITKI 3 [E Th o7,

(@A % v« FE] T A AT AFEHMONEN 32% T 5 7= DIERFITHK 1/3 23
THRAFX—m R LD, — S CHEmMAARIIE 39 TRERELEY (EV hT v 7

80 FERNA A AL O BIERARIRE 2 95.0% & RE
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2.18km/kWh, CNG k7 v 7 2.56km/Nm3) Th V., BEHE CTIZ CNG F7 v 7% EV
N7 > 7 OK 8 [EOBENMEL D, SRIOME TIXY AT AN THHT 5 Hili 55003
VEZIRON TS Z 0D, AT 2AMEREIL [(OA X v - TAREH] %< CO:
BB ATRE R & K& WFER L 2o 7,

(9) HAEAIA

A B R OFRIE T Db Z VAT LA O BICHRR S L CRIAT 256 0
CO: HIJETRE R 2 K 3-25 (TR T, FEAT DILIITEE L IZIEFE L L, LFIEBTH D
PRFEACEN & BRI L 72 e o L L TRAE 21T - 72,

F= 3-25 EABFAIZL D COHIF RS

BEBRK - NESXT L A3 BQ®

RIEAE R E (F) /K3 37,596 | 24,329
SEAEBRFDEER %! wt% 0.32% | 0.32%
LER tN/ 5 120 78
{EFIERHRE 882 /K3 262 169
CO HIiA AT REE tCO2/ % 191 124
N20 HIlifrIREE tN20/4F 1.2 0.8
CO: HIs FTREE & 5T tCO2/ 4 500 324

81 HREMTIIT 23 AR AR (2024 2 2 ) OEZMEH Lz,
82 JRFNEHPOERGHRE 46% & L7,
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3.3 7u—K (FHEAL)

3.3 70—F (BIEAY)
(1) HEBIBKEA
Al

AD CO,Ht8 [fE\EE‘}E‘WA@TOOO)\) J

J—

OfEskLE - 1

[ 'R ][ SR ] THLE—FIB(BA)
400KL/8 248

N

RO B RTIRE 7
66.8t/H

(ISl LR AL

=oRE | meoma | L COHEH & (4£7)
TA—EILyh— : E
2ix 205 | EmRE HE0E
SRT LIMEHEIZ DU TIE
l CO,HIiF AT BE B D i
BERIHERR (B ) LERALIE B ER
#4E100.0t/8 #HEB3.2kL/A
—REFEYFOLER LER - B EAE5 B0 E
10,203 tcou/4 33 tcou/4
. PRA (TSR DREA BHOHEA
%7%77?&??? 82.4L/A 4,990kWh/ B

' | |
L [ & ) 2

]

22522kWh/ B

RIS [STEEEEADCO HEH E]
10,780 tco./4

3-1 DBEEBARKA [(DitknE]

LAY
AQ CO, e [FE\EEE%%A(W,OOOA) ]
QERUIE(A 5> - FE) 5

[ s ][ Y ]
s00k/8 24/

RO BIRTIRE A
66.8t/ B
U S RFLNFIA

|
[ SHE TS ] Foa ]—\
[ Ratitietz]
_ LA | (SShtnaaa)
2tx 148 -

- F h
BEAREEX 10,800kWh/ B
#54856.0t/ B
dU[095k iE123.1t/8 FBRE | o
TAOMA R CKT350) DR A 25kW X 184 | Emresr
9,938kWh/ B 4561/ 8 Lo,
INAFHR
5,506Nm3/ B

R ALF A

[FHEFEE D COBEH ]

10,703 tCco./4

32 BEBBAKA QA% - RE]
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AQ CO.fihE [ BEBEHEA(97,000A)
ORRIRTL(RY - HRKER)

RO BIATHRE 7
66.8t/ B

HETH

29.9t/8

[ SRR EIS 3 ][
36.9t/8

I
ERTES

FA—EIL Iy h—
2tx 148

#R1256.0t/ B
10,093 ¢
EHOBEA JRAHCATS

9,939kWh/ B

3-3
(2) BEHIBEB
BO® CO#HtE

3.3 7u—K (FHEAL)

A

BB EME

LFR FEIEER
40.0kL/ B 32.4kL/R
L :
i—\ CO et 8 (4ER)
ST B
HEENE E HHUNE é :/X?-/:A?‘tﬁfﬁilzot;‘cli
CNGRS v | [Cozﬁ‘lnﬁ_lﬁégﬂ)‘?%#ﬁﬁ}
2tx11& - =
= EHOMA
R NAF A2 OFIFR ?EE,;%{!% 991kWh/H
387Nm’/ B 250m3/h
v
FERNAA AR
3,304Nmé/ &
AR FEEE IR B R P
1231t s g = EHOMA
R /8 ﬁi%ﬁ 2.423kWh/ B
BADHA 250m°/h
5,150kWh/ B
R Rt SAT LM
SOTOHm AL A AES DRI
| | 2.917Nmé/H

SHAER
103.0t/H

L mmRA
i -

BERREKB(48,500A)

Dl

RO BIRTRE H
33.4t/8

=WRE EHOBA
TA—EI Ry H—
2tx 124 1CO/4E

|

i B D CO 3k Hi ]
(#mARAE) 10,692 tCO./4F
(EmteE) 9,985 tCo,/4

HEEBERA QA4 - HREHR]

[ memmz ]

[ LER ][ LR ] THRILF—FIFEHEA)
285kL/8 226kL/8 T

ikl

3|HE1000t/ A

— BRI E DR
5,102 O/

BHOHEA BREHC

AT38) DEEA
8,989k Wh/ B 412L/8

LRI 3%
RIB8.8KL/ B

DR
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3.4 WHEIRARERE

TTUA e RA YRR

1. HERE
R Carrefour (Carrefour Banque Paris Auteuil) (75> X)
W TIVADKFRA—N—D 1 [EFH (T ATAR) &6, 70T

FHILT—ILIFHE 40 AET 14,000 [E&ERERETHR—/8N—, TS5
ZENTIL 5,800 L LD JESHNH D,

EYYHE A 182 © HIILT—ILIE, 2013 FE~2014 FITNAF ARV ENT Y IBREIELT
FERTDRIAEIT., TDR. NAFAZVRBEON v I & ERE
Ao 2022 FRDOEFRTIE 750 BDYRNT VI DA A AR B
EEDOTLND,

Stk IDBRDNAAAZUADYYEZ EHESHT 2030 FETIZTA
—PILEETLIZTT—XT7 NS BEtHHE],

NAF ARV DR EBRDDIEEFHDOFTNEYCREEDE M,
BENE R - JTURTIE 2016 FICHRERDI B RBEER LK IHFHE,
JESAERED 400 L HA—NLU EDA—/R—FFNESFERE
BEITDHUENZILINATIND,
FNESEBERIIEERERCHMNT . AR BRECHERA
FTEHLEDNERBMATONTHEY, BERLEGEERESEICEHLET

fl&EHEIND,
BB TOETIV AR, | EHTORYEAFREBRHEIZIOVLTE RERNMEHLEET TIC
FEROERSE BIBL TV =D T OOSLNRBAEDZE, [EETOTENIZRYZENS

(FECH[E], BEUREN T BEUREELTIEERTZHL TS TN
VOEOEBNMBELEREZEL, B, ZOROEIET TR
ILE—ED=HREIINET B,

BEEHIC DOV TEHBREUNES N TINS,
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R Moulinot Compost & Biogaz #A&#t (75> X)

UM E ZRHELANI UMD BR MBEEYZINE - B AT0EL, 2%
EBRDODNAFTHRTIZIUNCNAFHRL, HAEELEMmIZH A
LT,

BERNER TSVADI B REER LR T, £/M 10 FoLU EOB REEE

PWEHTLANS VL, 2016 £ 1 AHASBEREEYD)FAIIL
NREMTONDIE VAL OHEEAKRDSNTINS,

BISETOETIUVITRE. £
BROERE

2013 FIZH B ANV A EIX LS. BRIEDZHKSEE 2,000 LU
RNV FHATS, BIAaEE),
IRENSYVIFNBIERBID 2 FEEHY, MADNAT AR ER
BELTHEA,

ERLE-BENTIERERBIL/ SR TNEL, B, IREE
(70 E 1 R ZLEOBICBADREBER (NNAFHRTIUN
DHBEE) ~NEWMLARE-BE T )IR~ I N5, JBR
DRIFTANEFZDOEZERTIT T 25,0000/F12 &,
COEMNLEERIAHYERN 4 AT TUEZETH>TLS(N, 1
DATENASFHRIEBERELTLND),

HElBREIZOWTIE, MARRT—Y 3V TRIE, TI5UMNTOH
EHRE(TVIRNDEAR) B =HFI AL EHEZL.
RE|DEFTHNT DHEMALEHOTIND,
RERBICDOVTIIEHELTERICFIAIN TN,

IXEEEE T
(BRBHINAF AR - N Y DN R BR AT RE)

INBUUN SR Bl (HRAEHENA T AR )
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ZACHAL—Y
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R AVALLON BIO ENERGIE (75 2R)

BE AZRBHEET)IR~D G- BRFTBEITO>TNDTTUMDIRER

ERUAA &2 - BERREYCBRERBEEFRALENAFTARTIUNC, ARE
HETHO>TWNS,

BURME S © O NAF AR OEIEME BV ERYE ENH D,

WG TOETIVITRR. R | - BR 2 H#PKRTHRILLIZ/N\AFHATZUMG, avallon FiD)

BR:EA% URICEE AR (NAF AR ) EHIEL TN D, EERIAE 2023 F
1A,

BEAZDOMHBEE 180Nm3h, BIFEDANEBEEMNKEL
(400NmM3/h) NEIGIZETDEEDFEEALEERALD/INAFAZU M
FEoTUNVD, BFEEld GRDF(TTVADHREEEEE),
HIAICBIL T ARV BEA 96.5%LL EEWSTREMNDY, TR
1216 REFXTHEL TER,

BEFRIED B, BEEMELTLEDFHENS L,
SABEIEBIEORE, VILT—PI—VEDITRILE—1EY).
. EEXERBRRREEY., BEROERREEYICEIRZFLST
FEOBEEIZ 70 E 1 BFEOKREET 5, CAUTREICE>TL
5, FEICOVTEBRARBIZEDTOVENFELNREEE
FTEHEIRNF—NEZAEATD0), VEDKERIIHEE
BLETIUNCIERE TRIERE,

Y—F—/XRILE 200kW RE. KZVIERET DFIRILT
—XKDBEHREREZHTND,
BERTIBEREEYORENDY. EOXELHDI-D. BF
DINAF AR BEERHIRT 57— AMEML TS,
REFFTE~NDHEBIET TIZRWN =D, NAFAZVERFTDOHH
REMNRL,

LA FABRIQUE DE GAZ VERT

(" PRopucToN DELECRICT

> GAACE]
AUXPANNEAUX SOLAIRES

PR APIOATER LMD
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R YA (I R)

B HETHDBIOBRETIV Y

YA E - NUTARTIE BT RO/NREL AN Y TEES H 9 B H
JVRAMEZEZEREL TS, /WIFA DO 210 B A,

BURME S © 2024 £ 1 BRYTRTOERIZESHDOH Bl ERHEMT,

WIFTOETIVIARB.E |- NTRNTE EEFEEEMTOAVRIAMN A ADEHFEE

BR:EA% HERBIN TS,

JVRANEZNZENNEEL, FIALERNTOTNS,
DRICHRBIZODWNTIEF Y TAV DY T TRBENRERAEET
H5,

IYLIANTIE, BSA ROV ZENHY BIEBIAL TULVRL
BaKtH5,

EDEE. FEEITTMDBEAYTHNITERIE EAREEITHRESN TSIV RIE
BATIRE
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1RER5 HART—=2av (70X RUFH)
BE WARRT—2avOBRR, /NTAROEBRANDF AR E
WHETOETIVITAR.E |+ NAFARVE—HKBIGE CNG #RARIELTODAT—3 00
BOERE BHEESNRYT ETIEHERTELN, RRIZIXEELN—HDH
EHIBLTLDESTH o= (bioCNG DI ERMNEHTNS, Fi=
TFDH),
RRUAEHAXT—2av D& TIE, bioCNG DHHY0.3e/kg
EEMELNBL,

BHRE T RTHRTJIRDNSDREF,
MRNIZH 100% N\ F ARV EEEHD/NZXS CNG DhFvY NK
ENETLTNS, —ETM(BRAHE) TEEL NRON Y
ZETHELNTNDIENEL BADOYR L 2—DHDHTITH
TIGMEHITHRARAT =30 %0,

CNG OREBRT—3V RFA=—NR—F =DV IIEHALTNSES S
(GNC HTTYREETCNG DR | (Suslct RAA RN v THBIIENTHEIN TS
1.654¢€/kg
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N1FA CNG Offi% 1.951€/kg BHRRF—13

HARBDNS Y

—BOHV) Y A T—230TH, EI0~E85 HEARRFTEINTLND
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1RER5 Feldheim (/LA LA (R4Y)

B RAYTHHTIRILF—BHRBREEBLEFNELTRARKE. A4
VEE. KEAEREOBIRAZEICRYEATNS

ERURE & B & 1995 FanRENREEFEXERIA., NAAHRIZDNTIE 2004

FICRERRMEEEHRIL,

1,700ha DEFET, v A4 E, TASL, BOFEHIELTHY.
4 REAT, AV RBETSUNCIEEREEYLEI RILE—
EMEFE->TRE RUEBRITEREZ BHZETLTNS,

HETOET7I)VITARR. =2
BROERE

HAOESOHBICEALTEIBEERESIVTEY, EJIHEE
HAKEH 5.95¢, BMA 12 £UNkWh 2> TS (RNILY
ZETO—RREENDEIRELBELTHERNENEDEE, B
lilE 1/3 LAT)

INAF HRIFFER (526kW) THIA, FEELTLDIED . Bt
EToTW5, BMHEDEE(E 3,000 A—hL, HADREE 35
.1 5. 2 ARERICRERETOTND, EFEOHREN
TRITDEONTENTAT R 5 ELUTICHRDEEMDOEML
RIZRERLYNRAZ 55 BT 5, B SEERB S LA
AN O% X5.95¢, BEffilx 12 t2MkWh £22>THY, TRIL
F—ORM M LB L TZRAM, M4 2008 A BHEL T
LR,

FIKEEXHEFLXREL WD, EEHIOLWTITIVTVT
LI MDD FEEN (REN Plus Programm) A% 40% A>T\,

HEZETORBEDOHKF INAFHZAHEEE (Feldheim FHEEE R LY)
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R BSR(NLYUERRE) (R1Y)
E7)71E BSR NEE T U1V ILE—ILINTERE

EYYHE A 152 NIV TTANDINET T HE, NAFHREL, FRAREZINER
DEREIELTER

BENE=R ROV DERKIERFFE (L 2030 FEFTITREANDODEEZRS

A% 25%HIBT 2EIVHTEHLD D, /NAARREL T)—2K
* EXHPEAOEXDEAE, SESTLBEITA TV avn
H%, BSR TIEBEHEI HEBDORTTHINRERF TS,

(PR DEZENRAREIRICRE T 2S00 EEHEIL S DA
38. BImSchV / RED II)

BISETOETIVITARAR. £
BROE %

LARS VR —BRENDDECHEWNET HINELIHD, i
HEKRELHD,

HRIGAZVBE 95% L L ETHET S, BREARET)YRIZH
HBLTWD,

INEEE [ 300 BDA, WAL 175 BN A ALV FI M,
FRERDTHIRAEN 7 AbUIE, SN ECHIEZDENAF
H AR A OSRONENT BV D TH BT AL,
MNDOTITERMESAHEN 1 BFRENTTIT IV TUTILIETER
L. ZWBEZEL TOVEA, SELWBEATET R REL T/NA
FHREIZEE AU o1,

RBIEIHNDEIS TR HIN TS,

BERE, BOEKIOBEHBER LICKPEAHIROIEN, /N1
AARVDRFBCHHE L EDRTENNIEELOTIND, BHE
[Z Nabisy £EL\5Y AT LA TRIBETH D,
Nochmall(JH A7 )Lto42—)IE BFZLTHNS 5 K@, NLY
VERBODFEMELTEELTWS, COBRIHEENKE
ZNRIEERFICLTRY, lRFEEELEMAA2YIEZERALTYL
%, FEHIZH 120 EOARNUNEEELTRY, URTOT7yTHA
IINDI—02ayTEBL TR THUNDRIRFE DR, KY)IC
HEDEFSTEITDNTEREL TS, £/ 50 AERERT.
Ski5#E1% 30 F A, BAIE 50 4,
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E7UL S DT | xEcEEorRE AZOT T

BSR O /A #+H XTS5, Ruhleben, 12 & R &)

Key performance indicators 2022
2022FENEE

O FER REHDSDEMMERESEYT75,000 Mg/a

O ER#: 16

0O NAAHX: 103 m3/Mg Input with ¢56% CHa

O FRENAAHRE: ~ 6 Mio. m3/a

O NAMAXSUEGEE: ~ 3 Mio. m3/a

O RYbIRIF—8EE: - 31 Mio. kWh/a

O 714 —EIVARMESZ: ~ 2,5 Mio. liters/a

O FEEEZ(E): 20,000 Mg/a (72L\iBE%)

O HEEFRAEZ(R) : 40,000 Mg/a (RAE(ES)

0 CO2-HIgRTo+)b: ~ 13,800 Mg COz/a from substitution of fuel

and c-sequestration or 185 kg CO2/Mg Input
13,800t-CO2/FDHHBIR (BMBDREBS LUK RIRHHICEL D)
F7z13. 185kgCO2/B Atd 7=\ DHIH
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BERSE RAYNAF ARG R (RAY)
BE SIEREDODNAF HAF AR EEBNELTERORMEH

P, HARZAV BREOER., BHRXBLIBERMEE. EU. E. #b
BILARILTCOREFSEEEHLCLV\DERH

RIS TOETIVIARARB.
PRODE A%

KEM 4,700 LLE(FBHREEE. A—N— PR, A
B, ErHMtiaEEE BAAE). RBINAICKYKYII>TNSIE
ZFAER. 40 BEERALTNS,

AHILT AT N — = T EEERL TS,
RAOVEIRDNAAFAZAEHRIE 1 A BELTEY, HiRE
(FH 6GW, BETOEALEHDE, RIFBMNREHBUTSE
(FBFEIE N LB SN Ho-RFHEEL S,
A—OYNRLERTIENAA AR 19,491 FEFR. NAF ARV
DHEERIE 2022 FRF AT 1,323 & 240D 6% E, A EH#EN
BREIZHY, NAAAZU(E 2024 £(Z(E 1,600 £THEZ TS,
ETLIZHBDE NAFTHR NAF ARV EELITE AL TSN
WSDBD YR T TTVRXR UK RV, TUR—DF([ENA
FAZUFERDZLN,

RV TlE, AHEERZEA CO DBEHHIEEIYL T(GHG ¥4
—R)EBDI=D, NAT AR ONAF TR/ —ILFEEFEALTN
%,

RAYTINAFHR - INAFAZUIZED CO HliFE(IE 2,100 7 t
NAAHABENS AAOBERABEEHHLTND,
INAFTHRIFRIF—EEOE T, RAYAIT—Oy/XEEDH
NEEDD,
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Development of the German biogas sector

BAVD)AAHR - CO5—CHBTDHRE
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0- uE el ! D Lo
v A NP 4 O N AD B 6 oA .
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® Fachverband Biogas e V. / German Biogas Association

Number of biogas and biomethane plants in Europe

I—0Ow/NCHBT D) A AFZE KUY A A AT 2 DhiEEE

Figure 2.10 #2500
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Source: EBA Statistical Report 2023
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Biogas, energy production in Europe, per country (:va BIOGAS

I—Ov){. BT EDNAAAZ » TRILF—4%E

Figure 2.4

Combined biomethane and
biogas production in 2022
per country in descending
order (GWh), top 10 countries
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Total Energy from Biogas
and Biomethane: 223 TWh
in 2022
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/ERL HARTF—av R4y RJLYy)
BIETOETI)V I RNE. E | © bioCNG HEARODHART—avThovIIZHAFTEEL TSR
BROERSE SAN—IZEFZ)U T ELERIZIZ. B2 EROBTESA

bioCNG ZHEEL TN ERIREN DL ANHDEDES,
bioCNG DEME 7TV A THELIEVKOMDHARRFT— 3>
KYE %M (— %@ T T 1.499€¢/kg).,

| ;i |
Y \ ]
HRAATF—Yav (—g[E) HRARF—av (—fgRAT)

8 ZOBROMEIZLD L, FA Y Tid 3.5t UL EOHM TEEE R OFAICE LB TE&N T b, #
WOPEHAT A7 F A #il - Hiwr 7 ZAFIZ L0 M < ETHRE (km) H72 0 OBITEENED HivT
WD, NAFTAZ L HBREIET D T v ZI3BER R EN TOWERBTEITKEEDELERNT v 7
DI DGaRXT G
https://www.toll-collect.de/en/toll_collect/bezahlen/maut_tarife/p1745_mauttarife_07_2024.html
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TotclEnergyes

HRRF—av (—HrElT) HRATF—2av (Myr[Elt)
bioCNG (& 1.499¢/kg

HARTF—av (NvorElT)

bioCNG (& 1.419¢/kg
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