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Abstract

Given Japan's goal of achieving a carbon-neutral society by 2050, measures to achieve further CO;
reduction in the waste field have become an urgent issue. In addition, the Circulating and Ecological
Economy approach set forth by the Fifth Basic Environment Plan calls for the formation of a self-
reliant, decentralized society as steps are taken to complement regional resources in collaboration with
neighboring regions, etc., and it is important to pursue regional revitalization initiatives in terms of
waste treatment facilities as well.

The purpose of this project—which is planned to take four years—is to use a general waste methane
fermentation demonstration facility in Maniwa, Okayama Prefecture in order to upgrade biogas via
methane fermentation and thereby demonstrate the creation of gas equivalent to city gas (called
upgraded biomethane below). During the upgraded biomethane storage stage, the use of an adsorption
storage tank, which can store a large amount of gas with a low energy cost, will be demonstrated. The
biomethane upgraded at the demonstration facility will be supplied as vehicle fuel, and this vehicle
will be used to collect and transport kitchen waste and the like within Maniwa.

(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 Maniwa Rikyo Biomass Plant, called the existing plant
below) as a commissioned project of the Ministry of the Environment and the Ministry of Agriculture,
Forestry and Fisheries. The demonstration period was from fiscal 2014 to 2016, and efforts were made
to achieve the sorted collection of kitchen waste from approximately 4,000 households in the Maniwa
model area, generate energy via the methane fermentation of kitchen waste and other organic waste,
and use the digestive juice remaining after fermentation as fertilizer. Even after the demonstration
period ended, Maniwa commissioned ongoing model demonstration (recycling kitchen waste, utilizing
it as liquid fertilizer, etc.). During a past demonstration project, biogas was used with cogeneration
systems for power generation and heat utilization, but—because the generator repeatedly turned on
and off due to fluctuations of the power demand within the facility—the power generation suffered
from poor efficiency, and the proper use of energy was an issue. In addition, in terms of methane
fermentation facilities in other regions, although the main approach has been to use biogas by
generating power and then selling electricity via the feed-in tariff (FIT) system, there will be few
economical ways to use such energy after FIT system application ends. Biogas is approximately 60%
methane—which is the main component of city gas—and, by upgrading biogas to improve its methane
concentration, it can be raised to a level equivalent to city gas. Given that such gas could then be used
as a vehicle fuel, it was decided that this demonstration project would be implemented to verify this

approach as an economical, environmentally friendly way to utilize biogas.



(2) Overview of demonstration technologies

Biogas upgrading method

A technology called hybrid upgrading will be used to upgrade the biogas. Of the typical upgrading
technologies, hybrid upgrading uses both pressure swing adsorption (PSA) and CO, separation
membranes. Compared to PSA alone, this approach offers the advantage of an improved methane gas
recovery rate. Unlike water scrubbing—which has already been socially implemented and requires a
large volume of water, thereby making it suitable for application to sewage treatment plants—hybrid
upgrading can also be applied to general waste (kitchen waste, human waste, etc.) and livestock

methane fermentation systems where there is little treated sewage water.

Gas storage method

To store the gas, low-pressure storage in a tank filled with adsorbents will be used. 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, the gas is
liquefied and ends up with a volume approximately 1/600th that of the gas itself. However, in the case
of small and medium-sized facilities, it is difficult to keep the temperature at -162°C to store methane
gas, and cooling requires energy, which worsens the energy budget. In addition, methane gas does not
boast high compressibility, so extremely high pressure is necessary 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 normal pressure even at a relatively low
pressure. Moreover, by first upgrading the biogas before storing it, it is possible to store about 30 times

the energy density of the biogas.

Vehicle use

For this project, gas will be upgraded based on the assumption that it will be used as fuel for CNG
vehicles. It is assumed that city gas is normally used as fuel for such vehicles, so—given the properties
of city gas as well as the need to achieve odorization and component adjustment—a certain percentage
of LP gas (less than 10%) will be added to the upgraded biogas to produce fuel for CNG vehicles.
With the cooperation of Maniwa, a commercially available CNG truck will be used as a garbage truck

to collect kitchen waste and transport it to the demonstration plant.

(3) Actions taken last fiscal year
In terms of actions taken last fiscal year, we designed the equipment, confirmed the specifications,
and completed the phase 1 construction, including the design and construction of the foundation for

the demonstration site as well as the installation of some facility equipment. We also determined the
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specifications of the demonstration vehicle and calculated the required amount of gas based on the
travel distance necessary to collect kitchen waste, and we considered how to control the supply of
biogas from the existing plant. We also confirmed the relevant laws and applied them to our design,
etc.

In addition, we performed trial calculations related to the properties of the upgraded biomethane to
be produced and used for this demonstration project. Based on our confirmation of both the
composition of the biogas at the existing plant and the composition of the LP gas to be mixed in for
the purpose of odorization and calorific value adjustment, we combined the biogas purity (methane
concentration) with the LP gas mixing ratio to predict the product gas quality. As a result, we
confirmed that the product gas falls into the category of 12A or 13A gas in all cases. Therefore, based
on our trial calculations, the quality of the gas will not cause any problems in terms of enabling

vehicles to run.

(4) Actions taken this fiscal year

In terms of actions taken this fiscal year, we completed the demonstration facility installation work.
Next—after equipment commissioning and adjustments—we started our upgrading and storage
demonstration in November followed by our filling and vehicle running demonstration in December.
In addition, we used a continuous monitoring system to manage our upgrading, storage, and filling
data. We also recorded and analyzed various types of data.

As a result of our upgrading demonstration, we confirmed that—in spite of the methane
concentration of the biogas used as a raw material fluctuating in the wide range from 39.1% to
76.2%—we are capable of stably producing biomethane with a purity of at least 95%. For our storage
demonstration, we are monitoring the internal pressure of the adsorption storage tank. In addition,
since we started our filling and running demonstration on December 5, we have done both at least 30
times. In terms of our vehicle running demonstration, of our two Maniwa garbage trucks, we replaced
one with a CNG vehicle for the purposes of our demonstration. As a result, we confirmed that such a
vehicle can run every day without problems and that a product gas for which biogas is the raw material
can be used as CNG vehicle fuel. As a result of estimating the fuel efficiency based on our filling and
running demonstration, we calculated an approximate efficiency of 2.458 km/Nm? in the case of travel
that includes garbage collection work and 3.193 km/Nm? in the case of normal travel.

In addition, we further considered the capabilities and specifications of upgrading, storage, and
filling equipment that could be used to achieve a larger scale model aimed at practical implementation
in the future. More specifically—regarding the capabilities and other details of such equipment based
on economic evaluations and a comparison of CO, emissions reductions—we considered the situation
at the municipality scale and performed trial calculations of the necessary capabilities. In terms of our

comparison of CO emissions, we set evaluation cases and created plans related to evaluation
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boundaries. Regarding the use of methane-fermentation digestive juice as fertilizer, we collected
examples from the Honshu area.

We also established an investigative commission in order to more smoothly run the business, and,
in September and January, we discussed the details of the demonstration project, its future course, and
other topics.

(5) Plan starting in the next fiscal year

In fiscal 2023, we will conduct our summer vehicle running demonstration followed by an engine
performance test by using the product gas. After that, we plan to reduce the amount of LP gas that is
added to the upgraded gas for odorization and calorific value adjustment purposes in order to achieve
a product gas that causes less CO, emissions, and we will then use this gas to demonstrate vehicle
running. For this demonstration—as was initially planned—uwe plan to have the truck driven a total of
80 times or more during the demonstration period.

We will also set up a model with a scale that assumes the eventual spread of biogas upgrading
equipment in order to perform trial calculations to estimate the reduction in CO; emissions based on
the estimated costs and energy consumption. During the final fiscal year (fiscal 2024), we will also
organize and evaluate the results of our demonstration project, and we will formulate a strategy for
spreading our approach throughout Japan by referring to relevant overseas spreading strategies and

success stories.

(6) Possibility of rolling out results after the project ends

There are over 1,000 incineration facilities throughout Japan that are run by municipalities, etc., and
approximately 64% of these are incineration plants without power generation facilities. In addition,
67% of these facilities have been in use for at least 20 years. There are also 930 human waste treatment
plants/sludge recycling centers throughout Japan (including around 30 methane fermentation
treatment facilities), and approximately 75% of them have been in use for at least 20 years, but—given
that there are many regions without proper sewage systems—it seems difficult to shut down or reduce
human waste treatment plants.

Because methane fermentation plants can process both kitchen waste and human waste and can
generate energy even at a relatively small scale, it is assumed that they will be effective as a future
method of general waste treatment. In particular—in regions with increasing depopulation—recycling
as much organic waste such as kitchen waste as possible while downsizing or shutting down
incineration facilities and human waste treatment plants would be effective in terms of both achieving
more economical waste treatment and reducing the environmental impact.

Methane fermentation plants have already been established in terms of the required technology, but

they have not yet spread throughout the country. The results of this project will expand the range of
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possibilities for methane fermentation and energy use—including expanded applications of biogas,
use for vehicles, and the storage of gas with a higher energy density in cases where there are site
restrictions—and these results will therefore serve as a model that can be rolled out to fields that
include not only general waste treatment but also residue from food factories, livestock waste, and
other industrial waste treatment. In addition, given that upgraded gas could be used as an alternative
to city gas, the results of this project offer major advantages in terms of continuing to utilize existing
infrastructure as efforts are pursued to achieve further fuel decarbonization. The establishment of a
model for achieving the methane fermentation of organic waste, biogas upgrading, and usage of the
resulting gas is also a good alternative to FIT for stably utilizing energy.
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ETHENSRETS BRICEULLYRATLALD !
IMAARRRRHCBIET

e L

N TUy RETA 7!7:'!‘1*’&

Hybrid-type Biogas Upgradlng

Filling

ERUI/ (A H 2%
CNGhSYIICHRELET ,._ >

BHA

High-pressure Gas Storage

EEREARHMBRERS
INAF B 2P D_EA bwﬁ’éﬁ')ﬁi RR/BAUSAFHRZE
XIVOREEBHFT ERETRELEAALEY

\ -2 RET+ 7505 ' ﬁf E =i
cZS T % ——
Ta- i ,l !ﬁ

IRERTTE HR/BAEHE

Adsorption Storage Odor/Calorie Adjustment rx
BRI AT YT T WEUL/ A RIS "
MU NAAH2EEBUET LPGERERR/REBBELFT |

2-1 KAEROME
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2.1 SEREf AR E T

2.1.2 BREIEOHMERNHEREE
2-2~[X 2-4 |ZHipk DR E R A BEH T/RT,

et
(BEEm)*

[T TASTIITTIITTT

T REREE

N
_?i

2-3 N Ty FEREE 2-4 CNG =
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2.2 A AH AORER - R - FHUBT B FiE

22 NAAXHADOES - iFEk - TIEICEAT HREE

2.2.1 FEiEHROBHEKENT — X BEIZONT
EALMGRR OFIT, B ARSEC L 5 FH L MY AT AT L 5 BEET> TS,
HE SRIZOWT, RFER - KERROEERBZR 2-1, HESMREHZE 2-2 ([ZH#H L

77o B SR, EEhE. BT, Eigo 3E/AFEGRELTRBY ., SREHO D HIERER
JH % ANV TZAB DGR D B IV T= 55 B 13l A — 7 — 02 35 1T A& 2 B D #ERR & kP 24T > T
Do
& 2-1 AR - BREFOEXIER
YRR, MR OIERIER SEENBOHMIIBNELEEFIEY =17 V18R
B ARSI v ||
KERRLUNS YT KEL XBROH
IR OAEIKRY ) SEHEHER
IR (AEIE D7) B it
e (GHEa o Tl —) SEEHR
ROV Ty — RLUIRS X BIEDH
R EAEHLPC-OT RLUAES (3HVR) % BIROH
B EEHLPC-02 RLUHRS (30 B0
HIEIRE OAHIKRIERALLE —5 —) SEETHR
BB ORERN LIbyT RAERALLE-5-) B
INAAH R 5N HABHER, US YR FIRIE
an | () | B #EE(NAAHRIEREE) BN T TR, B8 =
(12) | (2) |B #iEEEHR-FEI=VL) HREDE 5 T RS, B RBaMA EHZELE
(13) | 3) |G EAzSHE ) it

AEKIR Y T DIHEERIL) X A DA
AHIKY T D - BRI
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2.2 /A AT AORER < BFH - FEHUCBT 5 K

x® 22 HEARE
AT ZABERTERE RIEBHR

EBIRT BEH ZiE&
£ H B ) X# BE
B> : : :
KXIFERRB OISR R EER RREmEE—RIZR SR~ c C C
H101 N\1TUYREREE
No. RREAE FIvURE = B LEEUED] BwEH fZiER
O |F5— R z4 C
@ |FHERE#LPC-01  [HE 0.1~0.25 | MPa ]
©) AOEA - MPa
® HOEA - MPa
® IR =50 C ]
@ | ReEm#LPC-02  [HE 0.1~0.25 | MPa ]
AOEA - MPa
©) FREES - MPa
) HOEA - MPa
[0} HORE =50 C ]
CW601 REIKS1Y
@ | BEKRYTES 20.2 MPa 0.2KBDIFAT 15 —ER
® |KOEBEREIRE TRE z10 L
@ ECf&(S1) =70 mS/m
® BRE(S2) =35 C
T201 BRIV —
@® |N\vIPII0RE =50 C
@ |\N\vIPIIOEN 0.2~0.7 MPa
® |SAIIERE =0.02 MPa
© |BEASTURBIEA 0.2~0.7 MPa
M301 =+ J1=whk
@ |BES2REIED 0.09~0.12 | MPa
@ |HAZRRE 50 mL/min
@ |FENEMEELPC-03  [HE 0.1~0.25 MPa
@ AQEH - MPa
@ FREESD - MPa
@ HHEA - MPa
® HRE =50 C
C401 A R@1=whk
@  |BEF2RAEA 0.4~0.7 MPa
@ |BEKRE TEEULE
@ |BHRBREN =24.5 MPa
D |BESIVEAN - MPa
il
@) |LPH XN EFRE (40m3T/S1 ) <40 | m3 |
FE
@  |BR (@A2EHTHE. BRI =-55 C o /@ /e
KEER RiRE
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2.2 AL FHAOER - [k - FHUC BT 5 EE

VAT MM X DERUTOWTIL, KM EREN OSIEE & [FEkD U TV A KEEHRN
AREZR &L DI, WA DEBEAICHEMA NN Y a v 2R E LTS, £/2, KIRT AV F v FEE
ASETH U T AFA LERZITSTEY | EWAHTZGE T Y F TR A — /LT
HIENADL VAT Lo TND,

B 2T AT, &k 7n—, Ka=y bo7vn— Kila=y FOQ, IF T a=
Yy M EHA - FEa=y b =T 4 VT 1) PERTELEENORERIILTEY
AR R DRERB 7R IE S H R T 5, &8 7 o —iH & fEfla = /F®@ﬁﬁ%l25
B 2-6 [ZH#T 5,

)N A S IR o B R FHRL T b L P AR AR

D-
MG322

l | BGlUZ

FXIFF

PICA- u1
Py

: *%il ‘_‘) f“@ 7 Vem

B 25 BEHVATL (2KT70—EE)
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2.2 AL FHAOER - [k - FHUC BT 5 EE

NAAAZBRIZY MO

5 AT

05
R EE S

X 2-6 EEfHURATL (BEI1=y D)

F—HZ OB LT, BRIV AT AT TIZ A LATHERTE 51E0, Bl 1 4
F—R L 1T — 2N esv 77 AV E LTHBIRESN D LY ICRESN TS

2.2.2 NAFHRAOREREGE
SAAHADKEICE LTI, BHFET 7> b CRET DA AHAD 5 HEGECHIAT
% CNG H 1 B3 DEITICU IR T ABDOH KR L TR O/ A A7 23 5E k@ 0 FEEH
MztTo7,

NA FH AR, EEFICHE R T ABITHIC XL > TRR D, BE X ZBEFit
DA F T AD 13 FEEE & Bl IR DRk & e o7z,

BN F AL ANZONTIE, A X PPREDPMRNT AR/ ZZEENRNE D
(2. HARDRXZ APRPE A FRFRE U, EERBHAATR A # RN 95% LA T2 72 % % TIlak
ERPE Y 7 ~DOED WP RN K D IR E S TVD

7 JREIET 95%LL I, EERT OB TFICEA L TiX 94% % THEIASEAITIZE U, 94%LL FICER LI-5a
B IO IREL TV 5,
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2.2 AL HAORERL « Brj - FTEIZBT 2 FE3E

(1) FRAR BRI ADRA X RE

2.2.2 (1) KO (2) TlE, BHRORE L 72 BT 7  hOASA F I A% TJFRT A |
JEURN AT A RERE DRERINA A A 2 % DRI A | LT 2, BT A D A 2 PR,
WX T 54.4% ., KA 839.1%., IS 76.2% LIXHOENKRENT ERGhoTz, FEAT
ZNZOUWNTIE, FEIN 97.6% . FAKAY 94.4%., Femidd 100% &g > T Y | RERITHHER
IMTETWDZ ENGDN D, KT ADFARIRED 94.4% & 72> TWDHN, A X REN
94%LL ETHAUL LP 7 AUHNIHE OB H A3 B F H AIRE72 12A F 7213 13A OFIFHICA
HEVWHIRRICEDBOTH Y | FERLGERR X H MR A e 7 A & LTk TRIZESD 2
X UPREDOBIEE LT 94% MR E SN TV D,

R 23 EHAREBRARDA R VRE (%)

JFREAR BHEAR
AR RE 54.4 97.6
REARVRE 39.1 94.4
REAVEE 76.2 100.0

2-7T~I[% 2-9 |2, JFUEIH A LKERID A D A X ARFED A BIHERS 2/~ 9, BT 2 D *
ZUREREOH (K 2-7) 7203 Tl BT AD A X AREICEB R KE /e H (KM 2-8)
R0, FRIGIZ A 2 CREDMROEE (K 2-9) IZHRERT AD A X APREIT 95%LL E & 72 5T
WD ENSND, R, FBHT A AV D H A BFRY BN — TE O &P T D ok SRR A 1518
THEIREZ LT DH7®D, B AT ENREE LB Z 5 (1L FREIS) HAEITE,
RS IEE DREICR > T0D, ZOZENDL, 1A 17 HOH (K 2-8) DX H ik
W 2856036 5,
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22 /A AHAORER - R - FTEHUZBT 5 %

ARUEE(2R128)

100
90

80

70 e e

60
50

40

30

2022/12/12 7:12 2022/12/12 8:24 2022/12/12 9:36 2022/12/12 10:48 2022/12/12 12:00 2022/12/12 13:12 2022/12/12 14:24 2022/12/12 15:36
O ARAR R E
BRI RARRE

2-7 BHARERBHEHATADAZ VEE#T (2022412 A 12 A)

AUREARTTR)

110
100
[J LX) I e ' ' ' I'
90
80

70

60

50 — WV

40

30
2023/1/17 712 2023/1/17 8:24  2023/1/17 9:36  2023/1/17 10:48 2023/1/17 12:00 2023/1/17 13:12 2023/1/17 14:24 2023/1/17 15:36
o FRARASRE
CRERIRAIRE

2-8 BEHRAREBHAZADAS VEEHTE (202341817 8)
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22 A A AORER - T - FHUBIT B SHEE

AHUEE0A3A)

110
100
90
80
70

60

50 e

N

40

e ————

30
2023/1/317:12  2023/1/31 824 2023/1/31 9:36  2023/1/31 10:48 2023/1/31 12:00 2023/1/31 13:12 2023/1/31 14:24 2023/1/31 15:36

O FRARARRE
CRBARARRE

29 BEHAREBHAZADAS VEE#HT (202341 831 8)
AR RERE T T 7 TR LIS BOEINEEELZE 2-4 177,

% 24 BHHEELBTEHHAREE

BRAR | REAR 200V 100V f;% = 85 45 %
=Eby CHa ERE HE HE ax CHa
(B¥#H,%) (m3) (kwh) (kwh) (wh) (B¥15,%)
128128 70.97% 56 51.3 9.1 60.4 96.80%
18178 51.09% 45 56.6 7.9 64.5 97.87%
18318 42.06% 56 49.7 17.2 66.9 97.00%

(2) WETROBE

T AT, IF 0V a=y hCLP HAZWMUBE T AL LTEH A - o=y
MZEDBND, LP H A% ORGT A DOBEIZ OV CIEVEF TR 21T > T\ 5,

HHT A A 13A ORI OV T 42~63MJ/m3 & S TWBEH, B h AR, KA A
72 E 2Bt DT AFEZTIIHEERRE L 45 MI/m3 & LTWD (£ 25) ,
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2.2 NALHADOKERL « frjek « ST 5 R

* 2-5 #HIARDORBE (12A. 13A)

B | AREMIM3)
13A 42~63
12A 38~46

LI H ZDOBEZ DWW TIEFE 2-6 DY LR o7z, B TIE 44.1MJ L7x->THBY, #
T A 13A LRIEMEDOT ANTETETWVD Z LR I,

x 26 EHEAXOHE (MIm3)

B 41.7
=N 56.5
T4 44.1

2.2.3 A FHADETRREGE

INA FHTADRPEEFEIC DWW TIE, WAERTIE Y © 7 ONEBEI NI DWW CRER AT > 7o, B
TR B LTI 0.1~0.6MPa O#ifH CEHL L TH Y JEHA 0.1MPa % Flal- 72354 (fr
B L TWDHARRIZD R0 E) 1E, B IRICHT A ZELRVEREE LTS, £z,
Bk & > 7 NS 0.6MPa DL EIZ7e 6720 L 9 Ikl =y FoEIR LRIl ST D, Fb
KRR E OB LV ESD 0.6MPa % ERIZAREMEIXH 575, ZOHETEH, e
EAREER OEGE P IINTD, HAOWHEIZL VIESD 0.6MPa LLFICF23-5 T
O HERER =y MBI HE & e o T D, SHEEO LM FIZIE 0.6MPa # iz
D2 EF L BEMIHTBRA TE - (R 2°7) .

UAEJE LI\ PR B 92 0Tl & LT 0.1MPa OYRHEN D 0.6MPa £ TOHiH T L D
FEDRERLTT AR TE TV DT OWTHEIAE AT 9 5B TH 5,

= 27 RBHB2VIDEN (E#EE) (MPa)
SqIi 0.26
x 0.60

gl

2.2.4 A ZFHRADOIREFEGE

NA FITADFIEIZOWTE, IEEMFERICFEm L TV D, HADFHEEIZ DOV TITEH
DEREL A — 2 — (JENFE) TRidka T o7z, [ENFRFITIREOREBELZ TOT WD, h¥
K, FRHRFICZNENANAKIOWE AT 7o, F 7o FERECITFRRAT - FeiE% OJE ) % fiek
L7z, AEITEFERLS (2022412 H 5 H) 205 2023 42 A 20 H £ TOHHEIREL A — & —
TOFRMEGLERAR 2-8 177, EFEBEMITHOVWTH 2-10, 2-11 (2”9,
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2.2 NALHADOKERL « frjek « ST 5 R

%+ 2-8 FIEEIFH (12A5H~2HA20H)

BREERF | BRZERF FiERE | FRIERT | FRIER

1E2H XL | KR FEAh wERZ | KB EA EAh
) (MPa) () (MPa) | (MPa)
2022/12/5 B-AA 4.5 135 13:30 10 4.3 17.0
2022/12/6 K% A -1 125 13:40 10 4.6 18.3
2022/12/8 B-AA 1 135 13:40 15 5.7 17.0
2022/12/9 K% A -1 123 13:50 17 4.2 17.3
2022/12/12 B-AA 0 12.8 13:35 14 4.8 18.1
2022/12/13 K& A -3 13.3 13:35 13 46 18.1
2022/12/15 A-KA 0 126 13:35 6.5 4.7 17.9
2022/12/16%2 | -4 A -1 134 13:40 10 5.8 125
2023/1/6% - 9 9.7 16:10 10 8.9 17.3
2023/1/9% A-KA -1 126 11:05 15 7.0 17.4
13:35 10 118 18.7

2023/1/10 K& A 1 147 13:40 9 5.7 18.1
2023/1/12%2 | B-KA -2 126 11:00 8 7.5 18.7
13:30 15 133 185
2023/1/13 K% A 2 13.9 13:35 8.5 5.4 18.2
2023/1/16 A-AKA 6 141 13:30 9.5 4.8 18.7
2023/1/17 K& A 0 134 13:30 10 4.9 185
2023/1/19 A-KA -1 133 13:30 8 5.0 185
2023/1/20 K& A 0 136 13:35 8 5.1 18.4
2023/1/23 A-KA 1 13.2 13:30 10 4.3 185
2023/1/24 K& A 1 139 13:50 1 4.7 18.1
2023/1/27 K& A -1 13.6 12:50 3 4.3 175
2023/1/30 A-KA -3 13.1 13:40 1 3.9 18.7
2023/1/31 K& A -1 13.8 14:05 6 4.7 18.7
2023/2/2 A-KA 2 139 13:30 5 4.9 18.9
2023/2/3 K& A -1 13.7 14:00 7 4.8 18.7
2023/2/4 A-AKA -2 13.3 11:15 9 7.3 18.1
2023/2/4 K& A 8 15.4 15:35 10 7.9 185
2023/2/6 A-AKA -3 13.1 13:30 10 4.8 18.2
2023/2/7 K& A 2 135 13:30 10 4.8 188
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2.2 A AHAORER - R - FHUBT D FiE

2023/2/9 A-KA 0 13.3 13:30 9 4.9 185
2023/2/10 XK A 0 13.7 13:30 2 3.6 18.3
2023/2/13 H-KA 6 14.9 13:40 9.5 5.0 18.3
2023/2/14 K- A 0 13.4 13:40 7 4.4 18.5
2023/2/16 H-KA 0 135 13:30 5 52 18.7
2023/2/17 K- A -3 13.4 11:50 5 59 18.6
2023/2/20 H-KA 1 13.8 13:30 6 4.9 18.8

XK1 RMBITONTIEBRRDE 2-10 258,
X2 12/16 NS TIILIZEYFREBERET, AE%E 16 IZFKRIEBEBDHERE, 1/9 & 1/12 IFNESHNEL E
TREE#ARMN =1 2 BIFIELEEEL-,

FRIEFERETIX, OHMEAELEZ > 7 OFBEZREN D FIE TH S 20MPa (TELRW D
L. OREZROFEIGERITENR TR S L5 Z L AR I,

OO FHEZITE N ONTIE, HAGMHIT 19.6MPa % ERRfEEE L TEREL TR O, a2
— X =D HERE A — X —F TOENERICL Y | AR A — % —DJE )73 19MPa LA
T2 ZENHER L 72> TND,

QD FES% FIEEFR £ TOEME FIZHOWTIE, FEAEEIC L BHEARE 2 > 7 O
RS ER 2 2 & THENE S B D0, FRIE TITIEZ o7 WIRE bAVKUR & AR
EETIKTT A, HAERTRDLZENERER>TWNS, ZORGE LT, 1 H 12
AICHEA Y — REEL T2 AT 572, 19MPa 55 % CTO FEHERFEIZE FRI T 2~3 4
BETHSTN, ZOERICEY 5 pRBRELRoT,

B 2-10 FE/ X)L (E) . REOKF (H)
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2.2 /A AT AORER < BFH - FEHUCBT 5 K

| s «CEE— VI BN L)

2-11 REARE Y (K) . RERENEF (B)
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2.2 AL HAORERL « Brj - FTEIZBT 2 FE3E

225 ATHIEE (CNG HE) OFEITEIE

(1) IERREHRE

BT A% CNG HIZFRE L, A S HNEEICRIH T 5817554 2022 £ 12 A 5 HEL DY
Bits Uz, EATFEIRICHNL D, BIEDOIVERK OFE 2 Ffi L7z, BUROA ZHUUEIL, 3
W2 A (Hl A, =il B9 %) TEBLTEY, WIFhbT 4 —ELETHD, £ 29
ISR OEREA . X 2-12~[X 2-15 ISR A BT 2, 7ok, EfTHEEHC OV TX, Ik
T AT HANT Y P I o e R R CRERR 7 7 o F O AZIT S BAR T, IUERIZ X
DEND D, WEANTY OEIZEI Y B 208K 8 E 12 2 [BI/H L RIFBER 77 » MTHiA
EIToTHRY ., BCHITE 4 2L EOWAZTT S HE0, BIOHMEIZ K HINESEZ1T 9
BEND D,

R 2-9 GPSOA—TiE#EL-EITIEE

BEH Bl A Hl B
K-&aA—XR 73.1 km 90.0km
B -RKao—X 58.5 km 75.4km
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2.2 A AHAORER - R - FHUBT D FiE

& % o
o3 @ g
=
e
= \ FUNK— Lt — O i
257Q '| A ’
\ \ /2 ':
s \ “ I 5
Vst N I AL T ER ‘
—~ EFFETS (LA S
. EALELmE ELe !
CBEOVVF Y IHEE BREmlI

= il
%lﬂft!& BHRE

CHERABEDER
F m?Eﬁ%w s:

% | ERETSUR
X 3 e & Etn Al .,5\,

N\ EEBE AT e
\ N — ,,

rsml-%(@o

F—K—FSa—rhy

X 2-12 BEHlA X-& &K

34



2.2 A AT AOKER - B - BT % FERE

b b A

X 2-13 EHlEB K& &K
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2.2 A AT AOKER - B - BT % FERE

X 2-14 EWlRA A-K &K
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2.2 A AT AOKER - B - BT % FERE

KA — (B

s §

S——,

X 2-15 EWEB AKX &K
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(2) & THPEEDOEITEIE

WEEZEREIL, EITRIICT v 72D il ETHEEGEVEN A 2057 L

L7, HlOE

S =

ookl LTI, £ 2-10 O a{T-o7-.

178

2.2 AL HAORERL « Brj - FTEIZBT 2 FE3E

* 2-10 EITEIIDIERIER

ERIBEE &%
(== INEEA-K-KR-&
INERRE B - DM AR D
G Y TREBERT
bR ZERF X -
B ZERFSUR(C) -
1 ZERFE 1 (MPa) HEFRBA—2—IZTHER

(@) tRERFA—2—(km)

EfTiEE (b) - ()

(b) REHA—R—(km)

FEIERZ

FIERTECC)

FEIERTE 1 (MPa)

FIEZRE N (MPa)

BHEHBRBA—2—(ZTHER

FEHFEFEREERIZ OV TIEFE 2-8 (p. 30) IZREHEAD -0, EfTHEIEREHEE R 2-11 1R
T, 1 H 6 BIEFHEEEDHRTIVEIZERL TRV, ZORZER EEHD 1 BH-0 &

1THEEfIX 75.8km/H TH o7~ .

12 H 16 HUKE 1 A 5 H £ CHEEEFTFHEIEE Fhi L T

WRWS, ZAUREIEET OBV A XADRERDOT 4 —B VB L /NS 7Y OFEHE
B bignZ b FERFEMRITAE T HENS | BEBED S WE TONEN LI /2 Z L)

LEIRCFIHA Lo 272 ThH B,

= 2-11 E{TERIE#H (12B5B8~2H20A8)

. e, BREREA—S— | MREBA—E— | EFTHEE
(km) (km) (km)

2022/12/5 B KA 502 554 52
2022/12/6 K& A 554 626 72
2022/12/8 A KA 626 688 62
2022/12/9 K-& A 688 751 63
2022/12/12 A KA 751 812 61
2022/12/13 K-& A 812 878 66
2022/12/15 A KA 878 939 61
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2.2 NA AT ZAORER - Bk - FEEITBI T 5 KR

2022/12/16 KeE A 939 1002 63
2023/1/6* - 1002 1020 18
2023/1/9 A KA 1020 1100 80
2023/1/10 Kog A 1100 1180 80
2023/1/12 A KA 1180 1259 79
2023/1/13 Kog A 1259 1339 80
2023/1/16 A KA 1339 1418 79
2023/1/17 Kog A 1418 1498 80
2023/1/19 A-KA 1498 1576 78
2023/1/20 KeE A 1576 1658 82
2023/1/23 A- KA 1658 1738 80
2023/1/24 KeoE A 1738 1819 81
2023/1/27 KeE A 1819 1900 81
2023/1/30 A- KA 1900 1978 78
2023/1/31 K-E A 1978 2061 83
2023/2/2 A KA 2061 2141 80
2023/2/3 K-E A 2141 2222 81
2023/2/4% A KA 2222 2298 76
2023/2/4% K-E A 2298 2376 78
2023/2/6 A KA 2376 2455 79
2023/2/7 KA 2455 2537 82
2023/2/9 A- KA 2537 2615 78
2023/2/10 KA 2615 2696 81
2023/2/13 A- KA 2696 2776 80
2023/2/14 Ko A 2776 2857 81
2023/2/16 A- KA 2857 2935 78
2023/2/17 K& A 2935 3014 79
2023/2/20 A KA 3014 3093 79
2023/2/21 K& A 3093 3173 80

¥ 1 A6 BIXFTKBEBHEEDHD:ZD, INEETO>TLVAEW, .2 A 4 Bl
INEFEDHEICLIRELBED-O, REFELRLTETEILDOHESE
HELTWS,
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2.2 AL HAORERL « Brj - FTEIZBT 2 FE3E

(8) Foif - BITEEIC L DRERR

CNG HOBRENZ DWW T ORE LT o7z, Hl O EATRLEk CITHERRE A — &2 —1TE &
RTHY | HERE Nm3 572 0 OEITIHEENBMEI R TE 20, 2072, IRE, £,
BRE M ORI 0 & EATRIZ O T 2 & (WEE) 27 UREZ1T -7, RHFIEZUT
DBy Th D,

PV=ZnRT

ZZC, PiE Gakh) FES. VIEARE, n 3B E (mol) | RITRMES. T IXIRE (K.
e y) | ZIIEMRTTh 5, EAKKORES AT PV=nRT Tho23, Z0OH
R (BRI~ RE,  EEFEEICHS) BRORE FThoH 2 &% [FARRE)
DR L LTWD, EEXKTIE, 2 FHOHEAEEALSFEObOORE INERL, T
NHRET D, ZHEMIEL, ROBMRMENK Y Lo K 912, [EMEKF Z 0852 bhvd, [EfE
KT Z X, TAEHERT 2WEORE - A EZORE, EHISUEL, Z0d
BHETEAHOERETH S, SN, MR —E (£ 2-12) LWVWOIREDOH &, [Eh%E
0.1 MPa Z &£12 0.0 725 20.0 MPaG % T 201 /5, iRE% 0.5CZ £ IC—10CH 5 +80C £
T 181 mOAFE 36,381 sidy. BtHE L7z8,

® 2-12 EREFOSEICERLEARMERHS

CHas 86.947%
CsHs 7.151%
i-CaH10 0.030%
n-CaH1o 0.010%
C2Hs 0.290%
H20 0.000%
CO2 1.810%
N2 3.151%
02 0.610%

B RE I D OUWEMEEITEE - BHEEBEVIE LB LAY 2 el EET
b, TA RV TSRV, FREE O HERE ST ~OB BN b /D 72 Sl AE
ITChs (¥ 2-16) , ZDOZ EABRE L, REKLOHEMRELGIT~OBE) (T DHHE)

8 Honeywell i7"’ o2& 23 I = L —# — [Unisim Design R481] (235 C, [Peng-Robinson K2
RX) FHWHELZFIM L., GELOT —Z8E4E KT AER)
9 9 H 7 HEFS TONA AT AHTHER
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22 A A AORER - T - FHUBIT B SHEE

WZOWTIE, INEEMEER L Ca—AETOREITHTZBEORE (3.193km/Nm3) Z5%E L
72 BT, 1 HOMAEITIHEED S22 Lo W CTRRE 3 & it L 7=,

 EFREIS

DUNEEFZE
©): 5] (50~70kmig
(#99km) )

XHIC LU ETEEE
SSEEEER

NELS
@E 5L - HAFTE

2-16 fEX1THE

12 4 5 H~2 1 20 A £ TOEITEIETOFEPATNE IUEMEE T Tt 2.458km/ Nm? &
VO RBERER & Ao, REAMZE L, WU L COETERETIE 8.193 Nm? Th o 72,

B, KD CNG AZ 2 RTET A ARV —RNREINTEY, 74 AP —RIC
2y hr— AR ERERSHY | B A= — L LTHASh TV S,

# 213127 4 —E il ONG EORERBMEE M LIz, 71 — B/ HOIEREE
IZOWNWTIE, NMEFEELETHAFRST= T A 7R 5 2022 4F 11 H OEIT R O
FRBROPREE Z T ER L7z, CNG HUSBAEMEIC SV CARIEA R b, LD TRk Lt
FERBEEDOHFLH L TV D, 1 B0 TT « —B/LHIL 400km PLEEITRIEETH D03,
CNG H(Z 100km F2E TOFREBMLETH D,

£ 2-13 To4—EILEELE CNG EOREE

i A= FEIESEE PRE fH10 EEREME
wEkT—HEILE TRG-NMRS85R 1 [|E/%9 2 B8R 11.40km/L 5.97km/L
SSEEA CNG E | TFG-NMR82ZAN 1[E/R (AFRIEZL) 2.46km/Nm3

(4) FEH - BTk - FEXRCEMETELEDE L O
FEEL - BB LTk, LERICHERL - BN TE 5 2 LR S i, ol - BmETT
EREICBWTIE, FBHEEO A% L 72 5 HEAE A — 2 —DEHFRIPIVKIRR 2 > 7 il

0 NFy % Ny 2BRE EHLIAZEE
https://www.mlit.go.jp/common/001282828.x1s
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2.2 NALHADOKERL « frjek « ST 5 R

HEOEBEZTH L BNhoTe, i, HORFME UCETERENRT « — YL 8L 0 E
Wb, T I R AT ) LER DD,

2.26 WH - BRIEOALTF U ARRENTF IR HONT
FIFHENAEZTh -T2 2 b, ARIEDIETIC L AEEED N T 700 < D3
A LT,

1) Ao "—F—HE
SVRIR DR T & 0 JEAEHS OB OREN R D 2 & T, mERFOZEANERIA N
— X —OREMEBR DI LICRDA o N—F—BERRE LT, A =2 —DOREM
DEFETHIEEIT> T,

(2) BEEREBO T VRIS
B EJEHEE DR X N BIEED A A VIR RAE LTz, AANT— 0 T DRy F
NEITH L LI ENFRRE ALy T ORBIEE LT T,

F O, BB R T TN DDFEAE LT BN, BEERIE AT - T 0 iR O

FUZIERITA L TuZeny, FREEEIIEFEHRZIToTEBY . T 7 ANRBELESLEIC
I A= LV CERNEYEEIE LK oTWn D,
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2.3 RRALAFE YR BHITEEN R N OSRRFE L O R D 72 60 D KB + REARSE R BE

23 ZERERFBEHEBHEDRRUVEFEOFTMOI-HOERRE - FFMEER
B

ARHIETIL, HATA 22 RE O M0 FME A MRl UL RoRAY 720 S ST TORRIKAE D %

HIEL TV, £D7-OITid, HEIROMESLSEMMERZ T Tl < IREZNR AT A OHIEEIRS

RFMEDOFM N LB TH Y | SAEREIXFHM O 72D O R E, FHEEERORE & A =

¥V AR FOREREIT ST,

2.3.1 TRBUEORERMF

W R HFRLDOREZIBNT, ETILATBER TCO— BTN A2 FitE & LTz, AR Z A0k
AU B W T I AHEEOHEANC L D= =IO ENEAL TWDH R, THHEE
VISR D BEENALER B 5 I TR S VTV I SN Z W, BREEE TIIIE BRI ST AlHE
ﬁﬁﬁ%miofﬁ%ﬁéitiﬂﬁﬂéumut® R BT R F— @wm %D
AT 2B A i L T2 03, E OB L 7R DR ENFRIT R & & TR E S
NTWD (F 2-14) . @R IBFEERREM~ =27V (RESE mn&@sﬂ&m)m
b TBUREAT CIE 70t/ B 2R O/ NI RR 123 WV T, @R REILSE 5 FTh i<
HERMEOHLDERET D Z ENRERIGEN LV LOREN & D, HisxHE T 100t/
HLLF OBEARE CTlXlE & A ERERIE O EITEA TUO 720,

& 2-14 BERBAEILOXMEHN

HeEsRAE (Y H) FEHE(%)

100 KR 12
100 #A. 150 T 14
150 #8. 200 AT 15.5
200 #&. 300 LR 17
300 #A. 450 LT 18.5
450 ##. 600 LIT 20
600 #. 800 ELH 21
800 ##. 1000 ELF 22
1000 ##. 1400 LR 23
1400 #A. 1800 LR 24

1800 #& 25

U @R C BRI ~ =27 BREA 20184F 3 AYUE
https://www.env.go.jp/content/900534340.pdf
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2.3

15 7K ALER

CRRAER S PR RO S OB IR D RTANG 0D 72 8D D3 K B -

TEWTIE, AN NS OWEBIRIE S FTKESE M RNMELS 2> TEBY | #
BOERHZE D E 100 77 ALLED N O BFLCIE T AKE S X ED 99.2% TH 503,

A B SR R E

D

5~10 /5

ANTIX 64.7%. 5 7 AR TIE 50.2% & ATV 512, /B BTG IR T LR LB fERY % FE
252 TET, FRLEER & LSRR 2 W AEREE L WD 2 b2t
B2,
F 2-15 FHKLBAOZTRKR (AOKRER - B5KOEREERA - 2016 FE) 13
100 5 | 50~100 | 30~50 | 10~30 | 5~10 | 57AA
AR AL E AA AN AA AN xR
BADEN) 2,947 1,121 1,727 3,124 1,825 2,010
MIBAOCAN) 2,935 1,053 1,609 2,813 1,547 1,574
THTA 12 16 44 192 260 1,185
SIEANOAE 99.6% | 94.0% | 93.1% | 90.0% | 84.8% | 78.3%
LT ERER
k& 99.2% | 87.4% | 84.4% | 77.8% | 64.7% | 50.2%
HAEtE - SRk 0375 0.4% 6.6% 87% | 122% | 201% | 28.1%
RHEY - DAt 0.4% 6.0% 6.9% 10.0% 15.2% 21.7%

AL CFEBEDOAY v NI BRROEWEZHPLRE R R X —TRHETE 5 Z L

TV BB R TT S & TR L CIR I THE

Th D, FlMiak DaXiE 2 H]

ROMERFE B (C OV T b BEANLER S a0 U RALEE SR & it L TR THD & ST
T TR Y UREEEILPS R & T ZNE BB O e DT80
FEBEIFAEAN LIS WINRIRBIREZ ISR E L TRET D,

12 RAKEHFHZEIZOWTOHIR & E

B

2018 4F 2

H

https://www.soumu.go.jp/main_content/000536241.pdf

18 FKEFEICOWTOER &S
P4 O&EEFITVER, MARANSIEKAE AN A KREE LW EE RAEY

HH L7,

WHBE 201842 A

https://www.soumu.go.jp/main_content/000536241.pdf
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2.3 “RRALE TP BT R e O PE O REAf 00 72 30 O Je A -

(1) BIEEAOHEDORE

T IALAHTEVDOZHEROETHBEIZOWTIILL O RE Lz,

£ 216 1LA1BHE-YDOCHEN

WAD FA 126,740
CHESHEHE F 45 41,669
FTENEE F 45 36,160
EHERAE F 45 3,866
EMEINE F 45 1,643
(e RR)
ERRCHHEHE F & 30,016
SHREHHIH F U4 24,040
EXZCHHHE F e 11,653
(RLERIR )
SHEERENE F U4 31,872
[ERZEFAIES 76.5%
—REEYDOERRECHEIA 23.7%
—REEYPOEERECHEIE 10.5%
EERECHE F 45 9,876
BERECHE F v 4,375
—EEDROECHESET F v 14,251
1ANLBHEZYOSHEH= kg/ ABH 0.901
1N 1 BEEYDORIBRCHHHE kg/ A B 0.689
1AL BHEEYOESHHH=E kg/ ABH 0.308

A B SR R E

WIZ, 1AL HS720 0 ZHPEHENS, AR A8 100t/ H 1272 D5 NO BB 2 E L

TAEH 97171 N &poT- (3% 2-17)

4 HAROFEFYNEL (50 2 FFERR)
https!//www.env.go.jp/recycle/waste_tech/ippan/r2/data/disposal.pdf

%108l T4 255 3R - ALBRIC R4 D M ata ) BATERE T4 2 D43 HH & J8 AR - ALFRIRIL
49 H 29 H https//www.env.go.jp/recycle/waste/conf_raw_g/01/mat03.pdf
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2.3 RRALAFE YR BHITEEN R N OSRRFE R O R D 72 60 D K B + REARSE SR BE

= 2-17 HBHNIBHESRHANBAE 100t (245 AORE

TBERAISRIE /8 100
EREE 0.77
FEZEHE 0.96
RIE 10%
HEAMRSHEE | VB 66.9
BEADD A 97,171

2B, AOERL97,000 A (MO —2D) EFDHLD 48,500 A (A — (D)
ZBEIEERORBEE LTERE LR,

(2) A FTHABRDRE

BIBIRN BRI D75 AR ALBRNE & 58 & ILBR A OWNER (R 2-15) b BEAN S0 O
LIRE O LTGRO BEEZRBE L, EZHhEGDE TS AT AL LIz & Z DA A A
T ABEDRAEEIT T2,

&K 2-18 NAAHREHE

O —2x a4 —

BE g | g A g ~
BEAO A 97,000 48,500
HTHPEE kg/H 29,881 14,940
ARFEEBMN(ETH) Nm3/t 150 150
ERNAAHRE(EZH) Nm3/H 4,482 2,241
1 A1 BEEYAEESETRALES WON=! 1.66 1.66
1 A1 BYYLRETENEE L/A- B 2.73 2.73
#IEERE L/B 32,365 22,623
LERE™ L/H 40,251 28,732
HACFEERLLE 1.00 1.00
LIREEE 1.02 1.02
HRABEEBMN (LR - FEEFTEE) Nm3/t 14 14
HERNAAHRE (LR - #EIEFRE) Nm3/H 1,028 727
ERNAFHREEFH Nm?3/ B 5,510 2,968

X LIREOEHEDRAERY- Z0MI0NEEELRNEELLTEELE .
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2.3 RRALAFE YR BHITEEN R N OSRRFE R O R D 72 60 D K B + REARSE SR BE

(38) ERHDOEAaX |k

NEHBIDSZ T AR & AR AN, FH A BLZRD, 2O, FH ARE I LR
RIEOEAN TR bORRA LT o7z, R HLEIRE S 531T A AT ATHRET HRE
ELTe, 72720, A A HARED DEBRIEICENIIG 2T 28I ELTE LT, kS
BUSERN OB N BEFEMRY OREEZITI bO & Uiz, HlFHOEE, FFETHEAL TS
Hilj & [F CEBEORELZ 712 1 E/HOFELE LTS 80 B4/ ALL EDKERAAL A A 5
NG TEARAE Lo (F 2-19)

=& 2-19 TREDHRTE

B A04s—ZD 97,000 A AO47—R@ 48,500 A
R 250m?h, 5,800h/y %18 150m3/h, 5,100h/y Fx 18
TEAE 2,000m3 A E 1,000m3
R THAE TERAE

FEIERFRE 10h/d LR ER DK SIZETRE FEIERFRE 10h/d AR EAR D ESIZETEL

25kW X5 & #HEEHE%E

5 % Jd 25kW X 3 &, A
RREn 8,000hly DIRETHRE A R%E
CES RRECEAOLLTIRERCEE
i 250m3/h, 10h/d, 350d/y %1 250m3/h, 6h/d. 350d/y iz &)
FEIER R _ ~
1 H82&BIZFE 1 H 43 BIZFRIE

AT R MZOWTHE, FERERMEOMSITABOEIRESEELZTHLDI LT,
US RATORKE LTS (R 2-20) , £ 221 DT =7 axbbEDDH ERRIC
23035 3 A ME 108 FH/ Nms, /M e fiizk T 1 153 3/ Nms & 72 5, %l e >\ Tid 15
HETOEAE LTEHE LTS,

ZEfEE LT, 2023 43 ADFFH AEE A X KD CNG Bl XA EAEH&EIZ XLV
145.49 M~154.75 [ & 72> T\ 515 (BUFOMBIEIZ LY 30 M/m3 E5| & SA7-ffikk)

15 2023 4= 3 A4y CNG Hffi HA U AMHP https://eee.tokyo-gas.co.jp/news/2022/price202303.pdf
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2.3 THEAVERSFEHEH B SR OB L DA 0D 7= b 0 J MK + FTATBE R E
* 2-20 BEEFED

BE By A0T—2D AQT—2Q
HUEEE usb 2,100,000 1,800,000
(&)™ FH 273,000 234,000
% 78 BT JeR FM 150,000 90,000
RERE TH 125,000 75,000
f+ R &% FM 30,000 30,000
FIEHR A FM 70,000 70,000
I=® FH 166,000 148,000
BEH(BE)H FH 812,954 649,547
[REAL(5E)X M/m3 63 91
IYZUIARNRESAL | F/m3 45 62
ABEHREAL M/m3 108 153

X RBEREEICONTIL, USD TOREE LR STV 130 FA/USD &L T

2EEERY,
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2.3 “FERbRFPEH EHIEhH L ORI DR O 72 6O O K FRA - SRS % E
£ 221 SyZUHaRMVHE
AAT—X | AAT—R
=S ZH BT ==K £
©) @
EEHRAEME /4 | 8,800,000 | 8,800,000 KR T
i e ANGE
& EE B
NAFHREE | A5+ | HIE | 16,390,155 | 12,769,085 RIRE AR
AT I VAE BneE
AT F / 8,610,000 | 4,515,000 | 10 F/m3
i AYTT | FIE Fm
VRE
_ A>T+ | M/4&E | 5,000,000 | 3,000,000 | 100 FA/&
B .
URE
REBRE . M/E 500,000 500,000 N HIRCOLIR
CEE. BX) 50 A&
INAFHZFEE kS 0 0| 0MKWh | NAAHRFEE
VAT LIZER | BB
THER
INAFAH RIS /4 57,628 34,577 | 100 A/m3 | 0.1m3/h
VAT LIZER | BB
355K
EMmETCER| S lk:2 0 0 | 0 F/kwh INAAHAFE
L N EE
ITHES
M/ 432,211 237,398 | 0.5 A/m3 BERAE,
T RA SHEEMR * R
0.4 MH/m3
= /4 | 39,300,155 | 29,584,085
JRBALT FM/m3 455 62.3

728, ZORBETIHEAERE (LP T AOUEM) 2O TIEBE L TW2RY, REEED
FFETIZLP T ADRMEZFE L, L0 COHEH DDA WELEL A7 2 ORI A I REPEIC DU
THGEZ T D TPETH D, WEEITEIERERFEICO M ST BT, A ¥ o FE L
EEHTeV AT ARIRT, I A USRI /e & & O EREEE FEiT 5,
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2.3 RRALAFE YR BHITEEN R N OSRRFE R O R D 72 60 D K B + REARSE SR BE

2.3.2 HRABETCORULIFEICRIT 5FEENORE

W TOLERZITHIICHTZ0, LTFD 3 7—A&ME L CHEEZ{TH, BRI
1% 3 DO —ATRILE L, AR ABEANERR, A & o FERLEERY & 7213 U R QLB F%
ITRE LR —BHANICH L b D LT 5,

(1) fEkRERfr— R
APk Z AL BE AL B
LR - Y CRVETR 1T U R AVER i 2% G

o

| H— o B— () [ R [ SRS E
3 !
L& l
LR | !
| LRLIBSESR | SR [ #BLTSH
A i
SETE )
T MBI

2-17 7—X1

(2) *Z 3B - EEFH 7 — A
AR Z I T T L 53 )
AR T (ETH 2T ER) ITBEALPE
A THITA 2 SR ER AL B R TALER
UIR « EALRETGIRIZ A & o FEFRAL PR f it CALEE
ANA F I AFFEICHFIN (EV ECHHE72IXBE FIHE)
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2.3 RRALAFE YR BHITEEN R N OSRRFE R O R D 72 60 D K B + REARSE SR BE

D—t B— () || Rk [ B
L) !
REETEY !
[ |

M e REE e | RIEHE [ IERFE
LR : i
INAAHR !
L , |
BB %% E
v !
EEFIAEY) !

________________________________

2-18 7—R2

(8) A& FEE - T ARBRFIA T —R
AR 2 I 2 & ]
AR A (EZHEEGER) AL
T BINIA B AL B i % C LB
LR« EALRETBIRIE A & o FERERLBE A % C QLB
INA F T AIERFIH (CNG ECHAEZITBEFREE)

————————————————————————————————

> =2t a— (D)
A

RETEY

] |

AR FEEREER

LK 1

A 4

it ke
e LPG »  ARHEA

v

A A
(CNG)

________________________________

=
i
B
v
plil
3
=
$
N

il

A 4

BEEX [ ERFA

219 7—2X3

AR LIRS, RRERERF 2R E A, 2O —AREICLY CO i EDIE K V= 2 K
bz FE 4 D FHH T H B,
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2.3 RRALAFE YR BHITEEN R N OSRRFE R O R D 72 60 D K B + REARSE SR BE

2.3.3 A Z UREEHER O IEEFI A OBR

(1) A& U REEHGIR DR

W77 v b A& oREEEGIR (LA, THHEkiR) &35, ) 13 1,000~1,500t/4-168%
JERA L, ZOREMRMIEE & LR _MICEA ShFASh T\ D, BEF Tk, 2024
ERE (56 4F) OBEIZ B L, NS0 As 24 L LR EZIREHET 5 720 O &R b i
EEEPTTHD, LTI, EEFRAOBMR EMELZ Y £ Lo,

BT, JFEHC L > TH R 20, BB =Ko ThHER, U o m. B Eosy
K OE &2, IR UCRIAT 2 Z & CThaad Pk Bt = 2 k& =3 L —0H|
W, FIAEANTRE D X D OHBIC Y723 5, S HIZAREEMAEON L0, HUBE R OEER
FIRICE Y, EAEBOEIIC BT 5, 20X 572U v MEdb DA, JERE S 23D A
ZELEIRTH D T LD RFHECOHEM N EE LN L2 OB L < AbHEE LN
O—FHIR & FRD T MBS EA TH RV ORBLURTH 5,

W77 > N OB OBy 23 2-22 12~ , F7-. MLIEOE S A3 2-23 12F
Lo 5,

= 222 BHEISV FOHEEROBERMAS (2022 £ 11 A 28 BFEWS) V7

DHOXTE BAL | HFORHR
LEHR wWt% 0.28
TUEZTHER | wit% 0.22
WEMEER Wt% BHEd
) W% 0.03
0NN wit% 0.17

16 FUROSZ T AN, AT T AMMEIC LY FHE TR S,
17 BHREi HP XV httpsi//www.city.maniwa.lg.jp/soshiki/14/1833.html
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& 2-23 AR URBHLBRORHEREFRAOHK

SHAE R DR EENAOHNGE
© BIRTHD C REEAORAENIELEHBILKRELDH, BHEED
BB AEN (KA 95~ | FHEHNHLL
99%) - IPBRENDE
- RIN®HD - EROBMEM. ERERSLE

- BRRSOBBEEEEAT SOICIEREOBMNNE

C TURZTIXEBLOT VD, B ROFEERRICER
TOIMELDHD

C RRAEICTUEREZTHEDEOHEIMERDIERRIZELS
EIFGREDHEIZRDAIEEELH D

# 2-23 ICREEDIE Y | WLIR Z REFHT 25812130 < D0 0filfn & 5., HHOH
i - EIEHE WS MEETH Y | D ORBEOEW - BANNLEL 2D Z LD, sk DITHEIC
KRB LAY & 2 AL E 72 ECIER2ERA STV AEERZ W, —J7 T, AR I
EHOHIFIND, EEMANEHEL, TR LF—La X FEaNTTHKE LTRE ST
DHHFR b 2\, FHTH TR & CIIBEIEM R A A~ A (BRBBFEEWE) b2 FBET DD,
AEELRL Sy DR E | RIS 2504 F CHABE CHERT 2 Z L ITRENRA Y v b
HIZ< <L FIADBEZRIZ W, Loy LIUN CIHER R AARRT, Z0F i £ ¢, Wkiko4
BERAN SN TEY A%ERETTHLREFHZ B L, HEREZIT>Tn5H, BLTIZ,
MALIERZEFRIA LT D A & 3 ERALER S % D F5 & 261 5,

(2) A& FREEELIR OB HF 04

NAAIZANRT—LFLLWL (BFEFRET - B

MASHAAL v AT =L F W LREE LTEY , INEHES O & ERFEEEY O H
WO A RETEY 2 F LTV 5, I OB IR L L CNEFES TEREFF LT
%y

INEFFES E WS AR ZRBHA D 5 2 & T REOFANEA TWLHEFITH Y | BLHE
RELTHBHLTH D, NEFRGERERSEE 2020 12X 5 & [ Tk 1 HITK 83t @
FEE oW (BERNAA A~ R) LK 32t ORMIEE (BWRAA A~ R) 2% AN,
Z 26K 4,0006kWh OENEFEE, £72. 52t DIRAILE &K 29t D2 W EAERE L
TWwa (M 2-20) .
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2.3 AT EHITEEN R K OSRER A O RARG D 72 60 O K B -

INEH R
HERIA
I #14,000kWh/ H
A& #14,000kWh/ 1

R S : A
el BPSHiz2 Pl
o B (2 Ak #12,000kWh/H o
(#983t/H) i - mﬁ#ﬁ%l
e ’
— Wisyn  me (R RmR] g e [ IR
B2 5 4 - He & TR
AT (#152t/ H)
L Uemta] Ld )
e
frihaH: - B BT )
(FI32t/H) (#929t/H)

(%92,000kWh/ H)

34 F= 2T —LFUL
[FERE %] BN

)

2-:20 MNAFTRNT—LTF KV LDRKRIEEESES

18 /NS ERSABR B ERA #2020 /N FEERE 2020 4F 11 A
https://www.koiwai.co.jp/environment/report/images/eco_rep_2020.pdf
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2.3 RRALAFE YR BHITEEN R N OSRRFE R O R D 72 60 D K B + REARSE SR BE

BEEREREUI— 1K 55A] GEREIERRKHE - 25%)

BBty ¥ — [K55A) (K 2:21) Tix, £ZTH, UR, #LlERRED—
JRBEIE) 2 LB L CR Y | RIEITIRIE S L CRETNO B CHA S T\ 5, sk dfR—
FHNIZIE, EOBRZER L TR, LA N T URREBIHRER D H1E0, BREFEME L
THEDOZ T ANEZIT->TEY, BIDIZEDWAIICEIL> TV D,

WIEOFIIZEA L TIE T< 2D A) THEESNDIARIEEZ <5508 Ex—I 7L
THRY ., ZOEEHZFI U, @ R R - B b I A I B DV TR L7232k (R
ARHTEEE 2 e V) & [BRODIH] AT TIRIEL TS,

2-21 BEEEBELV5— T{BH5A]

HOFEFRNAFTRAEA—TILITS5Y] (BREBRHFOET - )

HREN A A~ A2 —TLT7T ) (K 2-22) 1%, 1 BY72VRK, FhE - FHEH
AT 10t, LR 426, EEAEVGIE 78t DA G 130t 252 7 ANFRTRETH U | FERER ORI
IAKFG, 2, TR FH, vray, 27 anloFEIcHR IS TWS, FROEK
FIHAEZAE L EC U217 > Tk v THLIR O ITE 23 8,000t 47 (Magk N 4,000t
PT T4 ME 7 4,000t) Bl S TW D, fisk /NP OB AZTER L TR Y | [N
DED YT TA MFT7 4 AREBEFEMOREE, FrLoyh 7=l LTEMRL
Tn5,
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2.3 RRALAFE YR EHITEEN R N ORI O R D 72 60 D K B + REARSE SR E

2-22 ARFETNAFTIR LU EZ—TILTF ]

HRFEFHT DR — L= VIl OB@ FERE (£ 2-24) 12X5 L BWEMHOmEEZ
261lha 72> Tk, HLKOEENSFIHIN TS, BEENIIMHZ TOAFHEIZH
THNTEY , BEBEHIEDOK 60% 03341 FH AL DHETHDNL TV D, HWIRIZIE T4
DDA EVILAFIRDT BN TEY | FRERETOFMTEOFGEREFHIN TV DX
M, NS HUCHIEA Z > RERE L TRY, WEEICHHANTEL LI s T3,

FIH OHEMEIZER U CIIhiag O % E R S RIEFI & i £ 0 ERERE e 8 217> T
WDIED, JA ZEBEOH LIABRE LD & LTV A AL RSN TH D, IETIIAAR LiAZk
REIN L TV D BRI R Y 20T, TERD D ORI BRI B3 5 70 & ot
e E T o TN D,

R 2-24 LIS UREIEEIE

g | VR BLHEEE. | RBR | RERGER
= | ECHBAED | (kwh) (ha)

2019 4 39,715 465,498 217
2020 4 39,962 415,738 240
2021 39,742 370,404 261

19 ZRLET HP LV https!//www.city.miyama.lg.jp/s031/kanko/080/020/20210527090336.html
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INRNA AT D—t 22— (FEFFmATH - 285%)
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