TN 3 AEEBR B LAt

S 3EE
PRFRAL - FEERIBESEYNIE S R T L EFEESE
(RAFHADNATY v FIFR L ERETTHg D
A Z TR INEE B~ ODF| P EiE)
FAtEBRRREE

SF1 44 3 H
ELRE) NI EITEY) ) YA 7 VR ER FRLE






B K ettt ettt ettt ettt a e Attt et et et et et et et ettt et et ettt er et ennnsananarnanas 1
ADSETACE covveeee e ettt ettt e e e e ettt eae et ettt e eetttaa———aaa 6
L ZETMETED oottt ettt ettt 12
1oL BT H Y ettt ettt ettt ettt eaens 12
L1 L D TT Bl oottt ettt 12
11,2 FEZED H Y oottt sttt ettt ettt b et et ns e ene e 12
1.2 FFFED RIRIE oottt ettt 13
1.2.1 BETE T T 2 D OBEE oottt 13
1.2.2 FEHEEZEDBEEL ..ottt ettt ettt aens 16
1.2.3 FEREHITIT OUN T ettt 17
1.3 BN IR, FERERH. BB oo 23
1.3.1 FEFETEMEIEIR (oot ettt 23
1.3.2 FEBEIRH ..oveeeeeeeeeeeeeee ettt ettt ettt 23
1.8.8 BEEITFH oottt ettt enns 25
14 TEZE R 2w/l et 26
2 LTS TEMEIRIIL oottt ettt et a et ae ettt eneas 28
2.1 FEENAE K ORI DB oottt 28
2.1.1 FENE L OBERRFIIEEE DFRET (oot 28
2.1.2 CO2 3BT 10 Z3BE L 72 CO2 DFUFH o 28
2.2 A FHADKEE - Bk - FRIEICBIT 2 FEREMIRX OGO TE LHF e 29
2.2.1 ERELE KM OV © FEEERD oot 29
2.2.2 BETFT T 2 RO ISA F T AL cvevieeeeeeeeeeeeeeeeeeeeeeeeeee e 31
2.2.3 B HBRLEE T A DTEREE oottt 32
2.2.4 FEBLERIE OFRET oottt 44
2.2.5 W AGHTTB ARG D BUBEIRTT oottt 46
2.2.8 FEEEL R oottt ettt ettt ettt ettt 47
2.2.7 BRI T B DTEBIRDL .ottt ananas 49
2.2.8 BRIEAZE D IIIEEIRTIL oottt ns 54
2.3 KIRHT A B BNH D IIAERRET oottt ettt 56
2.4 FREFEZ DB oottt ettt ettt ettt ettt aeeae s 56
2.4.1 B TEIBRETES oottt ettt as 56
2.4.2 B T IIRETZS oottt ettt ettt 58
DR = = R N Y Y OO 59
2.6 S0 3 FEFEFEFMINIL S AT MIEIT HMIRTE « 4 CO:2 %R AR E S RIRETERE
BEIEE T U L T EEADIETT oo 60
2.6.1 FEFTEE SO B oottt 60
2.6.2 EFEFZED COBEH DTERR .ovoeeeeeeeeeeeeeeeeee et 60
2.7 TSR L DIT B ettt 60

2.8 T T B ZE ¢+ T D A B oottt ettt ettt et e e e e e et et et et e et e et e eae e 61



2.9 TIRLIRFBYEE BB R oot
2.9.1 BESRHMUERTTIE (oot
2.9.2 BUIRMLEETITIE (oot
2.9.3 TEZE U AT LA oottt ettt ae s
2.9.4 HITBZNEED T L8 ot

2.10 FEER T OBEBI D BTREME ..ot
2.10.1 HIFDOFFEILD FLATR oo
2.10.2 TR D FLIATE oottt t ettt nn
2.10.3 —MRBEFEMILEHEEE ~ DK FEBH D FIBEVE (.o
2.10.4 [EIPNFFDZFEMR] « BHIF]ooiiriieeieceeeeeeeeee ettt

3 BEEE ...
B TLATHETL S oottt ettt ettt aees

3.1 Atz To

B 1.l A A IR S R TRBEL R ettt ettt ettt
31,2 B AR R S R S T TR S e ettt

3.2 FHFEMEN....

3.8 H AR E DN G T R D T Z 1T DU N T ettt ettt

3.4 RFRfARE



E B

2050 N —Rr=a— IV RIRFHSORRZ BfFTICHZ0 | BEYDFIZEW
TH—BOBLKSE - A COxIRAEMED D Z L NRBEOMB L /o> T D, T2, 5 5 KR
BEREAGHE T B H S THUISAGBR AR08 ) 13X BT - 0B O 2T L -o-D3T W itk
FLHWHERAMTELH I EZX T THY | FEEMLIMR (I T b MG I 0 #1
e Z ENEEIIR D,

ARHEIETIE 4 BRI OTE THILREETICH 2 —RBEFY O A X 585 % F A
LT\%&V%%Ki@ﬂ4ﬁﬁx%%%bﬁmﬁxﬂ EOTA (LT, DRI A A K
VWD, ) BEDEFEEAT O, BRNA A AL DOPFRERE CIH K= R L X —TELED
T AEARAFTE DRGNS > 7 ORI OWTHEIEZRIT 5, FEIFfiR TR L 72N
A A AL THERABRELE UCHEE L, BlIIERE TN TE Z A& OIEERICFI T 5,

(1) EFEDHERL B

BEREIRFEEY ) A 7 VEEB AL, 2014 (PR 26 4R 12 A & VR IEGE
f?y%(E@U%N%ﬁﬁxfiy%\u?F%ﬁf?V%Jkmﬁ ) EIREEE - B
IKEEL DEFEFEIC L V% L, FEREHIEIZ 2014~2016 4FE ¢, BETHNOETT /LHIX
;m4moﬁ”A®$ AA%W% e B EEYEREEY D A 2 REEIC L D TRV F—
b, FEBES OVWHELIK O IEEHFI I Y $LA T& 7o, KA O TR b EET N D OFRitE
=T, BT VERE (B HRFEOERL EIRIERIA) Ak L T\ D, i EOEFEDRRIZIEAN
AFAH A=V 2 Rx L —2a VAT ATHA LBE L BFIHEZIT> T, Mgk
DEBENTEOEB muf%%%#ﬁ/ﬁ7%@@@¢_&w%%$m4¢ﬁ< TRV
X—OmEIEFHAPREE CH -7, Fio, ﬂﬁﬂﬁfﬁ@f & FEBERIEE T A AT AOFHIZ
DUNTIEFEE K OV E s B B (FIT) | P E@75>£{JILT3?)573> FIT & T %D
ﬁ?ﬁﬁ’mi%zv%H%Uﬁﬁﬁ&ﬁ@m\@bxfﬁﬁ:fv&;Zao ISA T ANTEHTHT A DFRLS T
HDHAX U O0WDIREGA TR, BRICL D A X VREZ M ESE5 2 L CTHRMm AR L
FSDH AL L CHEHEREHZORHATE 220 b, %O AL X AFEAICB VTR
FH, BREAMANCHE N2 TEE UTRFEEERITY Z & & oz,

(2) FEREBAMTOBE
INA T A RFERE

NAFHAOERNZNIANA TV w FEREWS EifzfH+25 (K1) . "7V v N
BT, IR D O b JENAA o TWAETE (PSA) & CO iz I3 5 HIETH Y |
PSA LHML TAZ o HAEWERDOE LR TELRENH D, £io, EEKBITED X9
[CREOKELEEL LIRWET, PR O &9 BRI A Ulan— Y (BT
o LRTE) RRERDA S RS AT JMIHHEMATE 5,



PSAD:REE ' NIARXZY
CH,ZSOATHAD oy CH;95 %
HEHI(CKLBCH,OR :

NALABR
CH, 60%
CO, 40%

CH4 10% CH 60 /O ‘J’?’jb’
CO, 90% C0240%

CcO
S I B o HASYBRIC & 3CH [EIR
O RN GS]  CONENTLRAT T
IR 12CO, DB BIRE AT AE
Prp—— ERNERCO,DEBEFRZEN B EE

M1 NAT)y FREEOS A —DF!

7 R BT

PP & U CIIM A2 B L7e Z > 7 TORIERTEZ RS2, A 45 2ADERK
BTHDAZATEN DT 220 TIIEMEI SN BALIZTE /e, A X U A XH
JETIE—162CIZHmAIT 2 2 & TR LR [R DK 1/600 & 72 2 53, H/NBL D fiik <
AR T ADRTIED T2 OIZ —162°COIRE ZRHODITHEE L < | AN =RV F =D LB 255
i*»?~ﬂi%ﬁm¢é Flo. AZ T ATEREES &< RV o, EREIC LD REIC
U T 2 72 DITIERmWEN P LETH D, BAEXDOITH CTIXIEMER ZWRAEM & L CRIAT
5_&Tw&%ﬁff%%Fﬁkw@LT20%&&@ﬁ2%@ﬁﬂ%?%60é%m\%
BECARA AT AR L THOIERT 22 & C, XX —FEEL LTINS AT AD 30
TEFEE DRFES AR 72 5,

=g sles

ARHFHETIL, CNG HA~OREFIH ZBiE L LT A AT H, HEICFIHT 54 2
T E AT AT R 2B LTIRELTEY W7 ADMRICEDELT20, 5L
FROTTRIED - DIZ T a8 H 2% H % (10%A) WL, CNG HOBEE 92, HiEX
TRENTWD CNG 7 v 7 &2 L, BET O 2 H CTEIET T o b ~DA ZHINE
R L LCRIAT 5,

U ORBR A A AR



(3) ENKUMESNDOEA

AARENTIE, AL A AZ o BEREE L TR L TS 7 — AT EED 720, B
A FAMLERG S DA A A2 FERLL | B E L TR LT 5130, #ihi T A
~OWFEFIAEAT> T D, Fiz, ALHEEOFEBRT T A A H A 2 KFEAL L CTREHEMH
WZRIAT B 5EG5EE1T > T D,

HAE N TIZEF OD 72 W FERIANA 4 A % OBEMHATH D28, WS Tidd TICEM
Hifr e L TEANEA TS, WHROTFELE LTIE PSA, BAEEE, mIEKEIE, WK
BRSNS D, FFIZOWTHIERRT A (LNG) kL Uitk LIRS A o £
Z o EFAT HHEE . CNG B E L TERMT ADRETHAT 2 HER S 5, E-HH
T AE~OHHE S — AT IV TS, 3 —1 v 3Tl 2017 R F T2 17,783 O¥sHE
FANAFTATZ 2 "M@ L TEBY, HAEH A F AL 7T FOFIT 2011 F0
187 77 > hd 2017 4EDOAFE 540 77 > b LITHFEZRIZHM L T\ 52, FRZ, 7o~
—J AT =—TFT v, RAY A XVT | TITVRAETIIRERANA AT AT T b, TA
AR ANA A A X T T MRS ML T\ 5, 3 —8 v/ SRR H X AEES
(NGVA g —r v/ 0)I2k 5 &, F—rm v RIRTRERT A BBV (NGV) IXBAEHEGT 1,300
HEREHD | 2030 (FE TICHABEIONZRNT v 7 TfJHEAp 8Ol S5 T 28R
BED 40% 33, A A X AT VBEETE D & LT 53,

S—1 y/NTO CNG, LNG 27— 3 OB RMITHIN L TH Y | 2020 £ NGVA
I—a v NOMEHC LD E CNG AT —3 3 O 4,000 LLE, LNG 25— 3 0¥
12400 L EIZEL TS, £D 9 HD 25%LL DO AT —3 9 o Tlid, T TICHRAA 42
B RREEE LTHHE LTS, RERTRIIH Y U L Hile LT CO RN 72 KR
HABHBE LA 27 TIid, RN, A A H 2 B RN A OB IS A R TRl
TLIENTENIERICAEBMENRH D, EICED2BROEZTH L DD, BAREAL T
HETIEETRAT AOMIGA > 7 TORKRT AABEEZ M S, WAT L TERAA A
%&V%%%@fﬁyb%%%ﬁ’&?f%ﬁzﬂ%%ﬁﬂ4ﬁ%&ym@@0%2%ﬁ
B, FEHTO COz PEHEIKZ FHEIZED T D, BINEEIE TS (ACEA) |
&L 2020 FEICERMES THRGE SNTZH LW ZD 11.4%I3RREIEETH Y . ZDIF ?
RTHRIRTAZE P E LT D4,

FTAVBTHENGYV R 17T 55 THEUEERLTEY, iR ZTHIEREIZHOWNT
13 A AT ARIRADBHEA TN D, 2018 FEFEIF U TO /A A AFIFHEIL 30%FREITE#E L T
W5,

2 ST 2020 4 2 A5 (—FEENEAN B AREZEMM T32) &0 EBA Statistical Report 2018

3 https://www.ngva.euw/medias/ngva-europe-has-published-2020-gas-vehicle-statistics-and-europe-has-
reached-a-new-gas-refuelling-infrastructure-milestone/

4 https!//www.acea.auto/fuel-cv/fuel-types-of-new-buses-electric-6-1-hybrids-9-5-diesel-72-9-market-
share-in-2020/



(4) 5EEDEMEE

SEEOFERFEE LT, BREORFELZITO., REHEE L7IEs, 1HTHEE LT
FLAE MO SRR G R OUERE TF AT T L, 1 W DF O, A LT, FERERHH
DEBOBE, BRDF| X IAKL T H, sy ERAAEREEORE, JEMmE (15) oE., B
R T Nk & OB ARE R L E S A E i Lo, EREEEIC OV T HEREARE L, A&
THUE T OEATHRED O LB T AR Z R Le, 20 L CHEEETICHLERT A &%
5720, BET T 2 b B DA A H AR HIENC SV CTORR 21T - 72, BEtof
B BRI E R T ARIIF T T FONRAL F T ARBD 1USTRETH L0, BFET T~
NOREL A AEMEG VL TEHHAE L,

B 2 1B~ DG & LT, BURIESICOWTHER ATV, REFEIC LK STV 5,
BMRIES D 9 b AFEE L WIEN AMRLIEICOWTEE L, FiEE T ~OMREITV, 4
A FEAE R S e B AR ORRGHERR B E Lo, A X URBEC L DA A H A EEEIC
KR T 2560, FEETA ORI T 25 EITILEEN ARLETIT R < T AFEE
WA (EH) Shd, FEREREO a2 MHEGRE LT, TRAEEE LOTATEY L LT
3588 B AL TV D/ ISR DR E Z Wt L7223, /3 A A 0 2 k8% o Fe s F S
DWTEIH AFHEIEDOERITERWZ EPFTEEE T ~OfR TH LN oT2, D7
DAREFEDO FEEFA & LTI, RIET ARZE KR OBEE S 2 Bl AL UE I Rl - 72 5% 0 & 7% 5t
RETOMEND D Z LR L, ReHMERRIC O S 7,

F7o. FiE TR - FIFATARERANA A A 2 o OMERICOWTORRE AT 72, BBES T
Y RNDONRA AT AR E . TR EOBEREO B TIRA T 2Hbam A2 (LP HA) ©
R Z R LT BT ANA AT ADKERE (A& RE) & LP T ADRAFEEZHBAED
BT 2O RE TR AT 5 T2 BT 2T ONTIEWT o7 — 2T 12A $7-13 18A
HADHFHMEIZAD Z & 28 U, A ECIIEEETIIEMER 2 WRETH D Z & &
BT,

EBOMNBREROTZO, MATRERE L, 11 A L 2 AICFEIENERES %O 7 P
DT Dk EIT > 72,

(5) WEELREDHE

2022 FFHENE 2 M T E LT, KM, WOERTRAN, SR ORE TE T, 8
HEETICT X COMBORBELT 2 TE L TRV | sRIERTR 2 T 2022 FHK0 S A5
A AL AR LTz ONG #1IC & % 26 2 BUREE FERE RIS & #HET L T 5, FEREIC DL
TIFEROAE ZHIERG (BYT28) ON1HBE2EHFHO CNG 5 v 7 ICEF L, @
T 80 ML EDOEITHEFEEZIT O FIHEITH 5,

Rz, ™A AT AR OV TE K& filfe & LB OET V25808 L, SR = A b
LT VX —HE 2B E 272 CO2 DHEHHIHEICOWTOREEZ1T I,



m)?%%Tﬁmﬁﬁﬁwﬂ%%

H GRS 038 2 BERILER fi % 13 2= EIC 1,000 Mgkl Ed 0 | SEEMER A 72\ BEAIL
ﬁ%ﬁ%@&%%ﬁ@fv&dﬁ:m%iﬁ%%ﬁ%mﬁ@Uﬁ>thmmfhé
U RIS - V508 BB LB o 2 — 322 [E T 930 2T (N A & U SRRt % 1 E 30 T
&E)%@fﬁ%ﬁ%%moﬁuimm X0 T5% &\ D ORBUIRTH D03, FAKERE
OB H %< 57, LIRS OFE IECHIRITEE L,

AP UHET T MIETHE LRBIRAWLIETE . 2O/ NI TH =R L X —
BEBHED ZEDLABORBEEYLHO TIEL LTHATHL EEZLND, T
B2 T T [TV TIE, ATREZRBR 0 42 Z 7 E ORI e Z A AR L, BERE
P& LRGBS 2 fE/ s « BEIE LT 2 EDMRIFMIC L ERBEAMOBIRIZ LA TH 5,

AL UREBET T 2 MET TICHEMANC IS STV A B EER RS KITIEE > TOHAR
W A T ZDABILRR, B A~OFIH], B3 % 2P TOTRLF—EE Zmed
T AR L ARFEORFILA & 5l L = VX —FIH O R IR, — R BEEY
RUERTZ 0 T < B LS b OIRIERC S FERBEFW 70 & D FEEPEFW LI E T b KRB
AIRE7RET VL Th D, FIT TR D LEEN TRV F—IEHEE L THHABEIEFEIEY O A
B FEBEIVER b N A AT ARER - R T VOMSLIIAE 17 Eilio—>Th 5,



Abstract

Given Japan's goal of achieving a carbon-neutral society by 2050, measures to achieve
further COz reduction in the waste field have become an urgent issue. In addition, the
Circulating and FEcological 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 Aybrid upgrading will be used to upgrade the biogas. Of the typical
upgrading technologies, hybrid upgrading uses both pressure swing adsorption (PSA)
and CO:z separation membranes. Compared to PSA alone, this approach offers the
advantages of an improved recovery rate of methane gas. In addition, because—unlike
water scrubbing—this approach does not require a large volume of water, it can also be
applied to general waste (kitchen waste, human waste, etc.) and livestock methane

fermentation systems where there is no 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 propane 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) Trends in Japan and overseas

In Japan, there are still few cases of upgraded biomethane being used as a vehicle fuel.
In Kobe, biogas from a sewage treatment plant is upgraded and then used as a vehicle
fuel, and such gas is also supplied and used as city gas. Furthermore, in Shikaoi,
Hokkaido, there is a project underway to demonstrate hydrogen production from biogas
reforming and the use of hydrogen for fuel cell vehicles.

Although there are few examples of upgraded biomethane being used for vehicles in
Japan, such biomethane is already being increasingly introduced overseas as a practical
technology. Standard upgrading methods include PSA, membrane separation, water
scrubbing, and cryogenic separation. In terms of use, upgraded biomethane is liquefied
for use as an alternative to liquefied natural gas (LNG), and it is also used in its
compressed gas state as an alternative to CNG. Moreover, upgraded biomethane is
commonly supplied to city gas pipes. In Europe, the number of related plants has been
rapidly increasing in recent years, including an increase in power generating biogas
plants to 17,783 operating plants by the end of 2017 as well as an increase in gas
supplying biomethane plants from 187 plants in 2011 to 540 plants in 2017.5 In
particular, the number of both power generating biogas plants and gas supplying
biomethane plants has been increasing in Denmark, Sweden, Germany, Italy, France,
etc. According to the Natural & bio Gas Vehicle Association (NGVA Europe), there are
an estimated 13 million natural gas vehicles (NGVs) in Europe, and, by 2030, it will be
possible to use biomethane to supply approximately 40% of the gas fuel used by gas-
driven buses, trucks, passenger cars, and other vehicles.6

In Europe, the number of CNG and LNG stations is rapidly increasing as well, and,
according to NGVA Europe's 2020 statistics, there are now over 4,000 CNG stations and
over 400 LNG stations. Of these, over 25% already supply upgraded biomethane as fuel.
Compared to gasoline, natural gas boasts lower CO2 emissions. In addition, if upgraded
biomethane is produced in line with the standards for vehicle natural gas, it will be fully

compatible with natural gas vehicles and the existing supply infrastructure. Although

5 Kaigai Joho (literally: Overseas Information), February 2020 issue (the Japan Society of Industrial
Machinery Manufacturers) and EBA Statistical Report 2018
6 https://www.ngva.eu/medias/ngva-europe-has-published-2020-gas-vehicle-statistics-and-europe-has-

reached-a-new-gas-refuelling-infrastructure-milestone/



there are country-specific policy differences, countries that have made progress in terms
of introduction start by increasing their natural gas supply infrastructure and natural
gas vehicles. At the same time, they increase the number of plants that can supply
upgraded biomethane to encourage people to switch to it from natural gas in order to
achieve systematic reductions in CO2 emissions in the medium to long term. According
to the European Automobile Manufacturers' Association (ACEA), approximately 11.4%
of the new buses sold in the European Union in 2020 were alternative fuel vehicles, and
almost all of them use natural gas as a power source.?

There are also more than 175,000 NGVs in use in the USA, and more and more city
buses and garbage trucks are using biogas. As of fiscal 2018, the biogas utilization rate

was approximately 30%.

(4) Actions taken this fiscal year

In terms of actions taken this 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. In addition to the foundation
work, the phase 1 construction also included the installation of a building for upgrading
equipment, work necessary to run electricity, the installation of a distribution
board/integrated control panel, the installation of one compressor, work necessary to
connect gas pipes to existing plant equipment, etc. We also determined the specifications
of the demonstration vehicle and calculated the required amount of gas based on the
travel distance necessary to collect kitchen waste. Given the above, we also considered
how to control the supply of biogas from the existing plant in order to upgrade the
amount of gas necessary for the vehicle to run. Based on our results, because the amount
of gas necessary for upgrading is approximately 1/3rd of the biogas from the existing
plant, we decided on a method that makes it possible to switch between power generation
and gas upgrading.

To comply with regulations, we have confirmed the relevant laws and are applying
what we learned to our design, etc. Of the relevant laws, we compiled information
pertaining to the Gas Business Act and High Pressure Gas Safety Act, confirmed the
information with the competent authorities, and then decided on the design
specifications for the gas filling equipment and other high-pressure gas equipment based
on the results. In cases where methane fermentation is used to supply biogas via pipes

as well as cases of direct use by companies, the Gas Business Act is assumed to apply

7 https://www.acea.auto/fuel-cv/fuel-types-of-new-buses-electric-6-1-hybrids-9-5-diesel-72-9-market-
share-in-2020/



(mutatis mutandis) as opposed to the High Pressure Gas Safety Act. As a possible way
to reduce the costs of the demonstration equipment, we considered the installation of
small filling equipment approved for use with gas facilities under the Gas Business Act,
but—based on confirmation with the competent authorities—it became clear that the
Gas Business Act cannot be applied mutatis mutandis to filling use after biogas
upgrading. Therefore, we confirmed that, in terms of the filling equipment for this
demonstration project, the design and installation of the equipment must comply with
the High Pressure Gas Safety Act and related technical standards, and we applied these
requirements to the design specifications.

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 liquefied petroleum gas (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.

We also established an investigative commission in order to more smoothly run the
business, and, in November 2021 and February 2022, we discussed the details of the

demonstration project, its future course, and other topics.

(5) Plan starting in the next fiscal year

The phase 2 construction in fiscal 2022 will include work related to installing the
upgrading equipment, adsorption storage equipment, and filling equipment. The plan is
to finish installing all the equipment by around August. Next, in autumn of 2022—after
equipment commissioning and adjustments—we plan to start demonstrating the
collection of kitchen waste with a CNG vehicle that uses upgraded biomethane as fuel.
For this demonstration project, we plan to change one of two actual garbage trucks to a
CNG truck for demonstration purposes, and this truck will be driven a total of 80 times
or more.

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

COz emissions based on the estimated costs and energy consumption.
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(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 1s 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 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. 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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TREEH SIS, NA A~ AHED CO2 THDHD, H—Rr=a— I NEHhzIN
LM REHHEETICHENERT 5 HIEIC O T OB %21T - 72, CO T D EF I B
ThHOZOREN EFF2 EERHEHEENEM L, M OLEENER L SbhvTng, BE
AOFAbEMMEINTEY . BEMA D RANTITREET AR A Ota et %03k
FEINTND, HARITAAREIC L B2 203, LP AU, EHil7e R 2 BR5E <
COz ZAGT 2 b ONER L 72> TV D, ARFEFEMFR O R —FHPNIITRZER O A F T
TALH DD, AT HADRBEERNFZOW TR Z2IT o 72,

BRATOFER, NI ANSOUEEE B LETH D Z & T ANER O EA RO &
725 COz BTG UHHA COe D a v b r— /L AMEETH Y | G EY O 355 I H 4
WISVEETH D Z LEND | SRIORMRESLFEMMIZONTITEH LW Z LB LTk
ST2e A7 HADRKITFZ DWW TUIREE LIS THR 21TV, 5% O BEFTFIZM TS
E DX T — X OERBEITI,
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2.2 NAFTADOKER - B - FEIUTBIY 2 FEREMIRR ORGT R O E T &

2-1 ICefiEMZ, K 2-2 ICEREFHEM 2B L7e, ek, B - SHERICOWT
IWEXTH Y FETERREF MG L TV D,

2.2.2 BEFT T ¥ DDA FH AR

REHCISI D B 7 T v N DR AT AR AT Lz, fERITER 2-1 o Th D,
HARBIE, 1 BTAEY 7Y o 2Tt Lic, BEFET 7 2 b OFREEII T ANy 7
RNl o THRY , HANy TR NEDO 7 8 T TCOZ[DOENEIT> T
%o HADKRDIHTIZEEL TiE 7 e U ZEIE L, BEF7 7 » N TERT D34 A H AD 50T
EAT-oTz, A X PREIL 4 A OFEHIET 63.39v01% &\ 9 ST iE R3S BTz,

= 2-1 HRHEEOPWHER
(B4 © vol %)

N 5 10:00 13:00 14:00 15:00
K& <0.01 <0.01 <0.01 <0.01
[ 0.02 0.04 0.04 0.04
2HR 0.20 0.36 0.38 0.46
—ERML IR 3R <0.01 <0.01 <0.01 <0.01
“EALRER 35.47 36.23 36.28 36.93
AR 64.30 63.38 63.30 62.57
At 100.00 100.00 100.00 100.00

KIGH DOBER TR —HL BWHEELH S

PNA FHARDORS DR, BHESIIER T 0 2 THRETE P, BbKRER XY 102
DNTIRFRNEA~D X A — V% 52 57 ORI TORERMLETH LD, BRGHE
H 1%RHTH Y | HALKFREICOWTHHEE LA ER FIRERECH D | BINOMH
RIFFIIARETHD LWL (R 2-2) .

& 2-2 BHEKFRDRER

(B A7 2 vol ppm)

i3
. e 10:00 13:00 14:00 15:00
D%y
ik kzE <0.05 <0.05 <0.05 <0.05
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2.2.3 EWAMETROERMLE

(1) KRBT AER & AR

RIFETIEZ, ASA A HAZRER TR 2 % KRR A BB EORELE LCRIAT 5, T
HR DO FRIRA A HEYHIZ 1T CNG H, LNG #2132 BARFEFETIX CNG D H HOKKH A
HEEREAENT S (X 2-3)

] RANAEREH
(CNG)
NATa—TIILE
8 ] (CNG/HVI)
K| AEEEASXEEHE(CNGE)|—
il H TaAF7ILTa—I)E
e AL TRA R B e (CNG+#23H)
2 (LNG=) NATYRE
E2) RERARHZEB=E (CNG+EBSE—4—)
& | (ANGE)
(NGV)

23 RRANABBEDHE

KR A BEVHL, RBHMILRE R 2 BN T, AR &I Y ) VEEHELFE L TH
Do MIBROMA, AL T T ATHONTHREIES S EEREN R R 57200 T, TOMIZ
WEOELITEAELDY B, REITH L KRT AL, TARGICEE (20MPa) T
FEEHS L, TARGNOEHLE 2> T, BERTRIEShL= VUit sng (X
2-4) .
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BBt AT LB

BT pEEE prRiE

L¥aL—SHER) |
oot U

1v9z05

€EED) €I CGEER)

T ..
0.4MPa 20MPa ¢

@ BRI ARD LS, BER2#

TABE 20MPa)k

Engt | (HXEE20MPa)"

(E§EE) ?

2-4 PG L AT LK1

ISk ey
FEBRIEAY

RIRIT A REREDIRBHZ O W THER AT o T2 R AL, RIS N D 5ATIZ &
STHREENERLT-0, HIKICEDOELTEOIZ, FEFTELITLP TR EZR
ECRAEOFEEL L, MREZLTCHH AL LTRESNTWDS, #idih A
WL OOFEEN B LY (£ 2-3) . BRTIZ1BADOE I v U — T A~DHFEN
HATEY, BT AHEZ Y TOIEE A ETIBA BRI N TND (—ERHik %

Br<) o

4 KPR A AMHP XY httpsi/ene.osakagas.co.jp/product/ngv/users/structure.html
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RIKH A BB HEOBRELE L THEH SN TWADIE 183A OH AT )V—TDEHi /7
AToHD, 7272 USNA A ARER L Bl ETEIEDOTATER TH D Z 9~ A 4 H
A TIE 12A #HY (39.2MJ/Nm3) DO H ARG ST 515,

*® 2-3 #HHRADELES

BE | #REMI/m® T8

13A 42~63 PRBEREM 35 UL 47 AT THOTUAYNIEHAN 52.7 2
578 L RDARZEE D,

12A 38~46 PRBEREA 34 LLE 47 IR THOTUAYNIEHA 49.2 & X
538 L RDARZEED,

BA 24~29 PRBEREA 34 DL E 45 IR THOTIAYNIEHA 245 ZiHEZ
282 LLRDAREE D,

5C 19~21 PRIGERED 42 LLE 68 IR THOTIAYNIRHAL 21.4 A
247 LLRDAREE D,

L1 19~21 PRIGEREMN 42,5 LLE 78 IR THOTIAYNIEHAM 23.7 £HBA
289 LLFRDAREZ .

L2 18~21 BRBEREA 29 L E 54 IR THOTIAYNIEHA 19.0 ZHEZ
226 LLRDHARES D,

L3 156~19 PRBEREA 35 UL 64 AR THOTUAYNIEHA 16.2 ZiHEX
186 LLFDAREED, )

#£ 2-3 OBRIFEEE L, ORI VEHT A LD LEENTWS,

_ X(SifiAi)

MCP—MU =

K)

MCP L. BREEHEE

15 TR KRR A A A % RH#fiX] httpsi//ene.osakagas.co.jp/product/ngv/eco_station/pdf/standmap.pdf

16 77 2 OB OIS ICET 58S (BRI NEEEEEESE L5 Lk - mE
https://elaws.e-gov.go.jp/document?1awid=346M50000400027
https://gas-kyuutouki.com/knowledge/gas.html
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Sild, HAHROKBRIET XA DRBERE Th > T, £ 2-4 IZHBITHE
filx, WAFOZABRET AR HEETH- T, £ 24 12T HH
Ailx, HAPOEFIRET 2 DEHER (FEEHER)
K, MERKTH- T, ROKIZL Y HH L72E

K

_ ZAi (2.5C0, + N, —3.770, ( N, — 3.770, )2
~ 2(aiAi) 100 — 4.770, 100 — 4.770,

ailE, HAHOEAIEN 2 DMIEFHTH-T, £ 2-4 (BT B8
COz &, HAHD “MALRBROGHE (FHESF)

N2 i3, HANOEROEAE (RIE Y F)

Oxld, HANOBMEOGHE (WHENF)

F® 2-4 TFIREHZAOMRBERE., R, HIERK

Si fi ai
KR 282 1 1.33
U AT 100 0.781 1
AR 36 8.72 2
TaY 41 16.6 455
IFLv 66 11 4
oy 41 24.6 455
Jaery 47 218 455
TRy 38 32.7 5,66
TTv 47 285 455
ZOMD RALKER 40 38.3 455

#£ 2307 5T, ROXICEVEETIZEDEINTWAD,

_He
s

WILiZ, Ux v~ 5k

WI
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Hg IX, T ADRREEE (A TV a2 — VL HFA— MV EBAALET 5, )
sld, HADOZEZIIXT HH0E

(2) BRSA I A& B ORBFHRIL
CNG HEEHEDO T AERWEIL 18A THLIN FATHEFITHDH Z 9 A A HATIL 12A
%ﬁﬁLTmékwj_kﬂ% ﬁX%ELOwT@ﬁT%ﬁoto§23ﬁ%%\ﬂ
MY 12A L 13A U4 v EREEE O ERICITEE T 2®ENRH D, NEXR L
DN 2-5 Th 5,

°0 5 : | —12A —13A

65 f----mmmommoe- S ERREEEEEEEEEEEED Tommmmmossooooo- R BRRREEEEEE
om : :
o< : :
,’\ 1 1 1
N : : :
D 1 1 1

B0 p-----mm-mmm-ooe R T EE RS R
45 1 1 1

30 35 40 45 50

X 2-5 12A & 13A DD+ v NIEH & RELEE

AR IZFETHRLET 5 CNG Hf BT 213, h o ) —fR& & T RO 012 LP 4 A 2
WINT 2 (LLF, B8RS A A Z AT LP H AZTRIN L= iR 4 2 % T8LE 2| &
T5) . BARENTHHE SN TWD LP H AL, JIS K ONERALAT I A A DARZE D HelF K OVER
SlOMIEIZBET Bk (LLF, MR bamARE] Lo, ) ICERSE ZOMRCER
WREE Sy DHHRENED I TND (R 2-5 KUK 2-6) , RIFEFETHIMHT D LP HRIZD0
TR WA DB ZITV, MR OMER 21T T2, £ 2-7 13, WESHOME
M&eT —2 2 — bR LT OB R TH 5,
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=& 2-5 LP HRA®M#EHK (JIS K2240) 17

A AT AORERE -+ Byjik - FEHUZ BT % HRERE R DRk EE M O E T

b b1 ] VN mEL RRE BE |AWER
b mo o,
s = (mm%) | (40c) | 15y | 4NT
THAR
ThY | Fansy | Tav (Mpa) |(g/cm3)
TaoTY
+IFLY [+TOELY | +TFLY
1 REEFIRE
80LLE | 208 IR
= TS AR
2 6051+
178 LT 40T | 05T 153
= 80k
3
60%% | 30LLt
=
: - TERAME
. 90BLE | 105 O'&(ﬁo o5~ | tuE Iizéz
7: 50 £ 1005 EE S ffkﬂ
= ook | 2T w
2 7: ) / st | Y
ES 125
2 905k
4
. 108F | 9081t 05251 F
57

CHEsER. TERAMBEVER). TOMICERT ISR TAPIVEaE 8k FRBNICHLXEEEZ 26D THOTLEDRL,

& 2-6 LPHRDHEE (RILBMAREK)
42,5 7’EI/\°‘:75‘;U7°EIEI/‘/ I@ZBLEUIH’-V/(D TR Ty |HYJISHE
DEFENEAR AHEBOEHEE |0&FX 1%
WERIEAHAR 80%LL £ S5%LLTR 0.5%UT | 1E1&
AERIEAEEAR 60%LL L. 80%K S5%LLTR 0.5%UT | 17E2=
(FERIEAHAR 60%=K 5% 05%LLN | 1735

17 HALP H A
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2.2 NAFTADOKER - B - FEIUTBIY 2 FEREMIRR ORGT R O E T &

= 2-7 BATED LP H#ADHMEEUVRE S GRS

ERRURS R
tEHE - BEEVMORS BEY

o REXITRERE ERAR ——
(EE%) BRES
Josy 90% L1 Lt 100%% & (2)-3 74-98-6
JIIILTEY 106-97-8
0%kl E 10%3;# (2)-4

AVTEY 15-28-5
= £, B 3 A% (33) (2)-2 74-84-5
IFLY (2)-12 74-85-1
JoELry 23.9%Fki# (GE) (2)-13 115-07-1

GE) 7anVREORNK

CNG HOBRELE L COERBUS L | IRAT D LP T AOMM A F %, ARFEZECRES
HIRERINA A AL L JRET S LP ﬁx@a’:ﬂﬁé\bﬂi RO BIEL T A DRBEREEE & T+
REHNED LB T 50 REE T o7, FKERAAL A AL DA K (CHy) PRI

95% L E&FHEEE L, 95%. 97.5%. 100% D 3 /X% —2 %% E LT, WAL 4 A 2
DN, A% (CHs) VUANDRSE LT COz, Oz, NeDEe3%E 3 /37— FE LT, il
SNAF AL L LP HADRAIE 100 : 5~100: 10 ® 6 # Y 2% E L1z, LP 7 2D
Ik BWEBL LTIXC3 AL C4 HAODHEE 280 RE LT,

IRBERFE 1L O IRE DR BEZ KX ZTFDHZ b, RS AAZ ANTEEND AL
DSOS EICE VT D, O IENEWIFE, MEEHE TR 25, £/2, BAHR
lIvA7v—a3r ta—7— (MFC) TES lJﬁﬂTﬁEfm HELTWD,

INHOMBEDLEIZ L HHEBENRAEO~AFEDTH 5,

HEQD B COBEEH
RAEODOEHEIILL T DEY Th D,
FEHRIANA A A & D CHa IR 95%., 97.5%. 100% 0> 3 i Y
FEENA A A L D CH LIS ORBITREE « BHN1: 1
FERASA A & b LP A ADRAKIZ 100 : 5~100 : 10 ® 63# Y

By XAt — SDS (BB L0k
https://www.j-gasenergy.co.jp/sds/dl/2020/SDS_01.pdf

19 C3 HAZT /Ry (CsHs) R E LY (CsHe) 72 EDRFH 3 DRAWKFEHTADZ L, C4 A
74> (CaHio) R°F7F L (CaHs) 72 EDRFE 4 DRALKFET A& FET, TIRO LP H A X7 m/8
WEWTTHLH, C4 T ADREFRIZEVBBEREFIHERDH D,
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LPHADC3IHA :Ca HTALEKZ10:0
HEDODOWREREFE 2-8 KOK 2-6 12777,

*® 2-8 HEHKRO

AR RE BAE | MCP(#RugeEE) WI(TAy R 550
CHs 95% 100:5 37.83 51.78
100:6 37.92 52.13
100:7 38.00 52.48
100:8 38.08 52.82
100:9 38.16 53.14
100:10 38.23 53.46
CHs 97.5% 100:5 37.21 53.47
100:6 37.31 53.80
100:7 37.40 54.12
100:8 37.49 54.43
100:9 37.58 54.73
100:10 37.66 55.03
CHs 100% 100:5 36.62 55.21
100:6 36.72 55.50
100:7 36.82 55.79
100:8 36.92 56.07
100:9 37.01 56.35
100:10 37.10 56.62
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60 : : :
| 5 —12A
/ i 13A
R s s At SEEEEEE T GGREEEEE -
ﬁ ! ; e 02/(N2+02)=0.5
K¢ : ; : :
,_\ 1 1 1
X i i i
LT R B e L CEEEEEEEE
45 1 1 1
30 35 40 45 50
RS R T

26 HED
HEQ BNEEEH

REQOEMHFIZLLTOMEY TH D,
FERINA A A 2 D CHaRFEIT 95%. 97.5%. 100% D 3 i Y
FERINA A A 2 D CHy LIS OFBIE TR TR
FERINA A A B L LP W ADOIEA T 100 1 5~100 : 10 D 6@ Y
LPHTADC3HA :Cae HAKLFEIZ10:0

REQOFEREE 2-9 ROK 2-7 1TRT,

= 29 HEHBREOQ

FURE BEL | MCPURMEEER) WI(DAy R {580
CHys 95% 100:5 36.79 51.92
100:6 36.91 5227
100:7 36.03 5261
100:8 36.15 52.95
100:9 36.25 53.27
100:10 36.36 53.59
CHs 97.5% 100:5 36.21 53.55
100:6 36.33 53.87
100:7 36.44 54.19
100:8 36.54 54.50
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100:9 36.64 54.80
100:10 36.74 55.09
CHy  100% 100:5 36.62 56.21
100:6 36.72 56,50
100:7 36.82 56.79
100:8 36.92 56.07
100:9 37.01 56.35
100:10 37.10 56.62
60 . .
—12A
—13A
& S R Y 2 f """"""" e 02/(N2+02)=0
s : .
s i ! !
5 i i i
50 f---=---mmmmmyed R St SRl et
45 i i i
30 3b 40 45 50

PRIGER

2-7 REQ

HEQ = COEESH
RAEQDLMHEIILL T DEY Th D,
FEHRIANSA A A 2 D CHa IR 95%., 97.5%. 100% 0 3 i
FERLSA A A & v D CHa IS OFRIET T CO2
FERINA A A 2L LP W ADRAIX 100 1 5~100 : 10 D 6@ Y
LP HAD C3 A : C4 HALFKIT10:0
AAEQDEREFE 2-10 KK 2-8 1TRT,
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x 2-10 HEHROQ
AR BE EAH | MCP(MRME®EE) WDy R 580

CHs 95% 100:5 34.60 50.83
100:6 34.74 51.20
100:7 34.88 51.56
100:8 35.01 51.91
100:9 35.14 52.26
100:10 35.26 52.59

CHs 975% 100:5 35.61 52.97
100:6 35.73 53.31
100:7 35.85 53.63
100:8 35.97 53.95
100:9 36.07 54.26
100:10 36.18 5457

CHs 100% 100:5 36.62 55.21
100:6 36.72 5550
100:7 36.82 55.79
100:8 36.92 56.07
100:9 37.01 56.35
100:10 37.10 56.62

60 : .
i i —12A

; 13A

T R I 6‘59 ________ e o 7FO/XvC3C4L10:0F
g | :

;{0 A T e St ST

45 | |

30 40 45
PRIGER B

2-8 HEOQ
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2.2 /S AN AOHL - K - FEHUC BT 5 KAEMTR OB R ORI T

HE@® BCARBRESH
RAE@DDOERMFIILU T OB Th D,
FERLSA A 2 2 D CHa PRI 95%. 97.5%. 100% 7D 3 iV
FERLSA A 2 & 2D CHa UIS ORI T T CO2
FERIANA A AL & LP HADRAHIX 100 : 5~100 : 10 6 i Y
LPAHADC3IHA:CaHALLEKILS: 2
REDODE C4 ST ONTIX, C4 T ADEENINT L 0 RBEEE O T MEE S iz oo,
RAO~QD ) b bRBEHENEW [REG & COIESM) 2 X—R |2, iR LP 4
ADHFENTI S C4 T ANRZ VMR A TRE LT &E & LT,
RE@QOREREER 2-11 LK 2-9 (2R-T,

® 2-11 HEHRD

IRURE BA&l | MCPUREEERE) WDy {5580
CHs 95% 100:5 34.54 51.02
100:6 34.68 51.42
100:7 34.81 51.81
100:8 34.93 52.20
100:9 36.05 52.57
100:10 35.16 52.93
CHs 97.5% 100:5 35.55 53.15
100:6 3b.66 5351
100:7 3b.77 53.87
100:8 35.88 54.22
100:9 36.98 54.56
100:10 36.07 54.89
CH, 100% 100:5 36.56 55.37
100:6 36.65 55.70
100:7 36.74 56.02
100:8 36.82 56.33
100:9 36.91 56.63
100:10 36.98 56.93
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60 T T \
: : —12A
! i ——13A
= 55 R B 2 T o FO/Xv03C4H, |
z K : 8:2, N2+02=0
K¢ f : i
D ® ! i
5 i i
L) [ S S R LT EEE! R EEEEEEEE
45 1 1 1
30 3b 40 45 50

PRIGER B

2-9 HE®

Rt OFE R, — 8B 7 — A TIRBLEL A A8 13A Tlid7e< 12A OH AR D AlHEMER H 5
B, WTIO7r—ATH CNG HEEEOETIIFRETHY , =D/ v X U JHELN
NEBZIZNT EENT S ABESERSILIC bR E T o 7o, 4tk sl &tk OpEE
M (2022 FHRKEE TE) ([CEBEORERANA 4 2 7 OB 2R L LP 7 A L DRE
LLOFEEEIT S, Fio, BRDITERERE TRETE Wi, HBRIEGEHM X, Bt
BRHIZER L ChwWbs =T offfsaibos 2 L& L,

2.2.4 FEREE OB

NA TV REERER OBUSIE, ISR E O 1 TR R O BN B b E L7z, 1 H
N7 OIEH I EITIEREA FK 150km & L, 1 [Bl&H72 0 ICHE /R T AT &% 28m3/d
ERM LT, BRI AFREEIIEIETHEHTED CNG HOREREEENGHET L T
% o KGR OBHBIRFRET X 1 B 8 FER & L AU BONmS3/d DFERNSA A 2 & R BETE 5,
JFEISA AT AD AL A YRFEE 60% & L, 24 BT 24 TEZ2 DL 1 B Y720 DOk
KEENIZ, AV O H AR 150Nm¥/d, H A A ZEH 9ONm3/d & 725,

(1) =HEmEITHERE

AKEETITBET T bORAZ T AR AT HRIERET ORELE L THIAT %,
ZOTD, FTIIEMREIOLEREAZRE L, T AR 2 RE L, BERETNTIHIARA
HHT— Y 7 (HEfE 75.12km2) DK 4,000 265 & LA ZHRNEFIIEZTT> TR,
W 2 [\ X Bl 2 B CIEEA T/ L TS (K 2-10) . BUROIEERER X EART ¢ 5
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T, HiNK 280 AT AT — a v ODAEZHANFYENEL, BFET T b E THEMRLT
W5 (X 2-11) .

HEMIBAHBX
(ECHNEETILHIX)

2-11 EZHINEDHF
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2.2 NAFTHAOKERL « Brj - ST BE 9 2 s D% FH R O E 15

FHHE T, EHER 2 BOND 1 BIZOWTER A A A2 X &2 REHE L= CNG HIZ
EHEFTHILIWZRoTWD, WEFEE~OET IV 7I2EY 1 B 1 HEOEITHERHT 1
A 150km f2EEL D Z & Th ol (£ 2-12) , Hll, &I, S D ZHDEEFDFIMIC
K0 EATHRREIT R D,

& 2-12 2020 &£ (2020/04/01~2021/03/31) &£ CHWNEEH{IZEHT B2 T—420

ETHERE =il A 12,305 km(FRibE A E)
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