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Abstract

The author has previously developed and published energy and resource flow models focusing
on the post-collection process of marine debris. These models were designed to examine the
technical and economic feasibility of establishing businesses with energy systems. One of the
previous studies examined the economic feasibility of a microgrid system combining a styrene oil
conversion device from drifted styrofoam and a cogeneration system (CGS). The current study
focuses on the “biomass gasification furnace and methanol synthesis furnace” technology, which
has a proven track record with woody biomass. If this methanol synthesis furnace could be
applied to drifting marine debris, it would be an option for providing energy to coastal facilities.
In this study, an energy flow model was developed that can easily calculate the energy flow of a
methanol synthesis furnace, CGS, and fuel supply system using biomethanol obtained from
coastal biomass such as marine debris. If only marine debris is taken into account, the amount of
biomass will be insufficient. For this reason, discarded fish and food residues from fishing ports
and fish processing plants were also evaluated. Furthermore, this biomethanol can be used
together with waste cooking oil to synthesize biodiesel fuel (FAME), enabling various
applications including marine fuel. Using this energy model, the potential for energy self-
sufficiency for coastal fisheries facilities (fishing ports, fish processing plants, and fishing boats)
was calculated. The calculation results show energy self-sufficiency as a function of changes in
biomass volume. However, they also found it difficult to be self-sufficient in electricity, heat, and
fuel at the same time. Additionally, an optimization model was developed to determine the
optimal size of the CGS, demonstrating the potential to improve the energy self-sufficiency of
coastal fishery facilities.

Key words: marine debris, bio-methanol, bio-diesel fuel, FAME, cogeneration system (CGS),
system simulation model, optimization model
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Fig. 1. Network for the utilization of biomass methanol in coastal areas.
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Fig. 2. Flow diagram of the energy system to be analyzed and evaluated.
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589 t/4FEL L TR F—INEOFHEICH W, RIZ 10 km R OWREOEE = I OFEJEIEX
58.9 t/MFENAF AL ) — VISR AT D &, WITRT A F A K ) — /LA R o S U HLAL
0.2t A% )=/t - A A ALY, 58It/ FE X 02 = 11.8t- A% /) — /N HFLix D, ZOHIMK
TIEAE ) = VAP EZFICBB ST 570D I~ ABOHB L1372 b7, KEMLLY
DO D BRI, (RO D BEREALINZ THER AT o T2,

IR T DORE,

Table 1. Size and composition of marine debris in Japanese some regions

Region Plastic rate | Wood rate Sum
Shimonoseki 40% 58% 98%
Amami 70% 11% 81%
Kouchi 33% 47% 80%
Matsue 66% 27% 93%

2-2-2 NAF A3/ —LRIGFDEH

(1) NAF A5/ —ILRIEFDINE

NA T ZGIRIFR LR 2 ) —VERIFIZL D,
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— L EBORHEEIT-7-, Table 21X 2 OO A F~AF T b (FH LITERASAA T A 707y
=7 M27l, F=H 21T =2E T[28]) IcBITA AL ) —LEEBRDOEFITH D,

Table 2. Example of methanol production volume in biomass plants

Biomass input Methanol yield
amount
Case study 1 [27 500 kg/day 40-50L
Case study 2 [28! 2000 kg/day 400 kg

NAF < AGW (ETFINANA A~ A EELBEEY) 2 T AL TA Y ) — e filiEd 57 a2 X3,
MR TH £ TREEILOMWIEME] < [SZE7 7 M O LR < KIS LT
DEHNIRHILTND, I TORFHRFHNILLTOLEEBY TH D,

(1) Enerkem Alberta Biofuels (ZRILAT L = TILIN—3 = INA A 1RH)

PR CHID TEH ZHNOREERETAZ ) — L (BRI X ) —L) #8ET 252 Lo Lz
KbELTRT TV N ThD,

- RIEOFTER: B F . TAN—=Z N = RE 2 (Edmonton, Alberta, Canada)

c A A LB R K 300 t/H (R 10 5 )

< A v AFEEL —ARBEREY (MSW U A ZOVARATREARETE Z )

XA A AR EN T A
s AL — VSR HEE 9 100 t/H KA
Ml FRMAPERRSIT 3,800 5 Y v bv (=& ) — VB, A5 — /TR & L TGS

M, BB Z ) — VBRI N DB N Z VR, A% ) =& LTOHM S FTRERRE TH 5,
(1) Enerkem ZA:(# 4 bk (Edmonton Facility)
https://enerkem.com/facilities/enerkem-alberta-biofuels/

WA PTTE. BEFEMALEE &R (100,000 dry metric tons/year) . ZEPERE/] (38 million litres/year)
HOIARARy 7B S T 5D,

(2) Chemrec DP-1 Plant (4 LLw% DP-1 TS5 k)

B T ORIEM T 5 [BiG] %5 2L L TA X ) —/LLDME (P A F LT —F 1) %8ET2
Hfi oA 1y MNEIET T hTH D,
< W OPTER: AU =—F 2 B —7 4 (Pited, Sweden)

« XA F 2R K 20 t/H (BIKETES & L)
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« A A= AFEFE: B (Black Liquor : 7~V 7 8EERF D BEW NA A~ )

s AX ) — B 9 4 t/H (BioDME & L THETHALH )

R ZOFEWNEAT—LT v LTEFE#ET7 7 > b (Domsjd Fabriker 72 &) O F i 23 Wige B9 L2 f gt

SNTN5D,
(HH#) Chemrec AF A |k (Technology / Pilot Plant)

https://www.chemrec.se/plant/
WN%:DP-1 77 > b DRES) (I AMLHES) BMW, A %/ —/L/DME EREf £ 4 F/R) R0,
BER (REHERRHEZR L) SiEfichTnsd,

(3) VarmlandsMetanol (JxJLLSU K AR/ —)L)

KRNENAFTADT AU LD AL 7 =N ERZHIE LT M ey N T M Thd,

c RIEOFEM: AV = —F 2 N—27 7% 2 (Hagfors, Sweden)

s A A RLERR: N m oy P B BRI KD AV INEAR)

s A A~ ATRIR: MR OREF > )

s AL — R BEERCN  LooL (RN TT OFHEIE L A E 300t LA LEA R L TWAM, &
SHEEORED V)

() VirmlandsMetanol AB AR YA b

http://www.varmlandsmetanol.se/

I

NE: by 7 X—=UB L [Teknik (F:67) J. TOmoss (SFEE) | O~_X—T, il
NTWAREETT U FDARRy 7 (NAF~AANS) 11IMW, A% 2 — )L H ) TBMW=%]

300 h/HEE) NitdEIn b,

il

Z Oz R DORFAI R TNA A~ AT A A & ) — VBl |3 — &% £ & © D & Table 3(1)(2)
DX 512725, Table2, Table 3 DFHAEFER LY, NA A A F ) —VOBRUEREA (N A~ A1 b
ZXEFT DA F A B 7=V OflER) OFGEEL LTI, FHMIZ0.835 t - AKX ) —)u t 31 F~ AfE
EREYThDEEZDIL, AFETIIZOMEEAEM L,

Table 3(1). List of representative "biomass gasification to methanol" facilities around the world
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e . . . . Processing Methanol
Facnlllt\?fa/n:’em]ect Locétsi:):tsc)lty, B;)miss Capacity Production Remarks Yield
y yp (t/day) (t/day)
Municipal World's first
Edmonton, Solid 300 ~100 commercial unit. Final 033
Enerkem Alberta Canada Waste (equivalent) | product is mainly '
(MSW) ethanol.
31;?(1; Demonstration unit for
- high-efficiency
Chemrec DP-1 Pited, Sweden \(xl/)a:ls{[lé 20 4 gasification 0.2
liquor) technology.
Representative
Hagfors, Wood
VirmlandsMetano Sweden chips . (Test scale) examp le.of pure wood
] gasification.
Gidara Energy Large-scale project
(Advanced Amsterdam, Waste / ~480 ~240 curr%a il ungerj 05
Methanol Netherlands Biomass (planned) (planned) Y . )
construction/planning.
Amsterdam)
Average 0.34
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Table 3(2). List of representative "biomass gasification to methanol" facilities around the world

(2) INAFA¢5/ —ILRIGIFEDEE
INAFRAH ) — )V O IT

HaX bk

ARG RN IEFITRE < ALARBIHE (R A%) DA X

16

Facility Name / Location Biomass Methanol
o tgra tor (City, Status Processing Biomass Type Production Yield
P Country) Capacity (t/day) Capacity (t/day)
Approx. 1,096 | Non-recyclable
Ecoplanta (Repsol | El Morell, FID secured / t/d (400,000 t/y Municipal Approx. 658 vd
. Start expected - (240,000 t/y 0.6
+ Enerkem) Spain 2029 non-recyclable Solid Waste methanol)
MSW) (MSW)
Varennes Carbon Under Approx. 548 /d Forest residue
. Varennes, . (200,000 t/y
Recycling (VCR, Quebec construction forest residuc + + Non- Approx. 271 t/d 049
Enerkem + Shell Cana da’ (Start expected non-recvelable recyclable (99,000 t/y methanol) '
etal) 2025) “reey MSW
waste)
Mixed RDF &
Waste to . Planned (First-of- | 550 t/d (RDF + Waste Plastic
Methanol (ENI + | H1¥ome- a-kind Plastic mix | (Waste-derived | 00 Y/ iﬂfiesg‘j%"l (as 0.55
NextChem JV) y commercial) "PLASMIX") biomass + p
fossil fraction)
Enerkem Treated wood
Westbury Westbury, Operational 48 t/d (spec;ﬁed (poles, Approx. 2.7 t/d
commercial Quebec, (Demonstration) as processing sleepers, etc.), (1,000 t/y methanol) 0.06
demonstration Canada amount) wood waste, ’ y
facility MSW
Sherbrook Unknown MSW, wood
Enerkem e (near (Small-scale chips, treated Approx. 1.0 t/d (475
Sherbrooke pilot | Montreal), Pilot . wood, sludge, | m’/y x density 0.79 =
processing of : _
plant Quebec, various wastes) waste plastics, 375 t/y= 1.0 t/d)
Canada straw, etc.
Enerkem Alberta . Methanol capacity
Biofuels Edmonton, Demm;{s(t)rlaetlon = Approx. 274 t/d So(rttee;lﬁl;/el :W not explicitly stated
(Edmonton Alberta, completed/Closed (100,000 t/y lastics W(;O d (listed as 30,000 t/y 0.3
Waste-to-Biofuels Canada P MSW) p ’ > | Ethanol + Methanol
. in 2024 etc.)
Project) etc.)
Biomass input in
LTU Green Fuels MW only; t/d Pulp mill black
DP1 + DME pilot Pited, Demonstration / unknown (3 liquor + Bio- s 4ntt/}(11 I\;IZetganﬁlh 4
(Chemrec Sweden Currently idle MWth Black oil (wood- ynthesizec w
. t/d DME)
Process) liquor + based)
Pyrolysis oil)
2 t/d Scale Kawagoe
Biomass Thermal Drifiwood
Gasification/Meth Power cedar/bark f;tC >200 kg methanol
anol Synthesis Station 2 t/d (Dried > = | yield per 1 t air-dried
Test Facility (MHI grounds Test Plant (R&D) woody biomass) wo(f dt y/rl))?zrzgss wood -> Est. >0.4 t/d 0.2
+ Chubu Electric | (Kawagoe, vglas ) 2t/dx0.2th)
+ AIST, NEDO Mie),
Project) Japan
Biomass
SunGas Rap'ldes Pl?mned (FEED processing Biomass such > Approx. 1,370 t/d
Renewables Parish, in progress, amount as forest
. - - - . (500,000 t/y
Biomethanol Plant | Louisiana, | construction start unpublished residues biomethanol planned)
(JM Technology) USA late 2026) (Uses "biomass (assumed) p
gasification")
Average 0.37




S LT, E I X RS LB fE~3 ERREIC R D ONBUEDH S Th D, ERNAFT AL
—VRSIFORERE L H A2 £ L 0D L Table 4 DL H 1T/ D, BREREMOHEZE LTE, A
Z v R7ma—r (MNAR) CH AMEERE 2 T 556, A% 7 — V8 1 b /R H720 T1.5
BH ~ 2{EM] OBREDDNDEVD OR—KRALZERD (Bl AE 100 F> D7 T b
TEDS5A . BRI 150 15~200 {5 MBI ,

AHEFCIX, AERI1000t 3t/A) OF T FOREREAY 5. 25 EMHEREL CEHE AT,

Table 4. Estimated construction costs of major biomethanol reactors and unit costs of methanol production

(&% L — MIETOMEE 1EUR=160 ], 1CAD=110 [J, 1SEK=14 [ TH#isE)

Unit
Construction
Facility Name Biomass Methal.lol Total . Cost (100
(Country) Type Capacity Construction Million JPY Remarks
y yp (t/day) Cost (Approx.) /It
MeOH/day])
VirmlandsMetanol 350 Million Representative estimated
(Sweden) Wood chips 315 t/day Euros (Approx. | Approx. 1.8 value for a standalone
56 Billion JPY) wood gasification facility.
* Facility cost at the
Municipal 100 Million initial pilot stage. For
Enerkem Alberta uneipa ~100 t/day CAD * current commercial units
Solid Waste . Approx. 1.1 o
(Canada) (RDF) (equivalent) (Approx. 11 (approx. 25 Billion
Billion JPY) JPY+), the unit cost tends
to be higher.
Received approx. 18
Gidara Energy Undisclosed Approx. 1.6 Billion JPY (110 Million
(AMA) Waste ~250 t/day (Est. 40-50 ) gp o Euros) in subsidies alone.
(Netherlands) Billion JPY) ' Total amount is estimated
to be 2-3 times that.
Pulp waste [Reference] Low cost
Sodra Monsteras lip Lor 15 t/da 100 Million Abprox. 0.9 because it is installed as
(Sweden) d Y SEK PRIOX-B- 1 an ancillary facility" of
(recovery) . .
an existing pulp mill.

@) NAAAZ/ —)LEEETH

JEHE: . BRAREEIE, IR A Z AN A ALY ) — L OfEa R N (LCOE) X, BIfED A X / —
VTSRS (EABREHRR 49 50~70 [ /kg) L LR L CHEAEE 72D, Bix RFEREERET DL AN
A FAE ) —NBERMO B 22T 758 ~ 150 / ke (75,000 ~ 150,000 [4/t) 720 i
ik D K L5465 ~ 3fF DaXFEeRoTWD, AHERITIE, NAAAX ) — NV DORGE= X % 35
M/kg 225 130 M /kg OFPHCTEE L T, ZNENDOELEORFMEEZREA LT,

2-2-3 NAFT 1 —EILHBEDKTE
(1) NAFT 1« —EILhBEDIRE
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NA T AN FT 4 —B/VRE 2 AR 2 HATCIE, LT D L5 78 D3 dh 5[29-301,

1) FAME ( Fatty Acid Methyl Ester, JEIilit X F/L= 25 /L) © BERMAR S 2FRE L TRESH
Dl IR NA FT 4 — BRI TH Y, BIFOT 4 — B VU TEOEEMFATE D
e, BANKEG THDH, ZOFICITEMIM & OMYERIEE A F Lo AT /b LT, 74—
Yoo DU BB AR 5 58I, RIEOHEMEA TASLMARILL, AT ¢ —B/VRE
LT D HIN B EE L TV D,

R KEMIZRE (R OFERICONT

—fiX#)72 BDF SUEEEE I (RSB ZMBEL T D2, il (71 v vad A1) b
{EFHICIT BDF AL FRETH D, 7272 L. SIS T TEE V0TV R Tk
LW ) N T ORMIZIE, BB e — & — DX ECEM & OIREFIH & o
TeXRDN MBI IR D — AR o D,

2) HVO (Hydrotreated Vegetable Oil, /KIE{LALELH) @ fldi % K BB L TR S5 3o A

T4 —EMRETH Y, FAME L0 H&EMENE <, KR TOREIME HEL TV D

3) SVO (Straight Vegetable Oil) : ¥l &= =D F KL LTHIHT5 DT, "M AT 4 —EL

REtDO—FETH D, FITHERMAR ENFIH S, BRAZRE/NRIZE EDLHZ LT, WiEaX b

R<IMZ LN RDBFHEATH D,

ARFFECTIEBERIM DD A AT ¢ — B /VRB 2 BE 5 e b —IRII 22 BT T 2 FAME % HEGT o
kgL Lz, FAME 243 2 — kA7 5EIZUL T O®@Y L7 5,
@© JFBkE 7 2 BER MO  (EH% O &AM RG22 £ BRI,
@ T ATV  BERAMCA X ) —VERIGS® 5, 2k, BERRAmOERS T
5 U7V RAMESTALE R, HEOKWIENEE A Tz 27 L (FAME) ~&AE#Eh
%5, ZO FAME 2331 47 ¢ —B/UREHE LTRIFITE 2,
@ RIFEMOIRE « T AT NVRZHEIEDORE TERESNDIREM TH L7V ') U ERET D,
@ KR ARSI AT 4 — BB A S HITHR L, RN Z I R,
® WEMRE  BERIE LN AL AT 0 —BVBREL O E & R

U EOTRERT, BEEAMN O AL 4T 0 — BB AR S5, 72720, BRn7eilis ik
RFEIHE, AT 2RECHEI O, MEAREICLY R D, ERICHT D, A% ) —L O
B, AT BRI OREEORE L LT, MEMEERSHBIIC L 2EREREICE LD
7z Table 5 D% A\ =, FHBEARMOEIEICOW TR T — 2 NG LNRNh-oT2720, E
TR TEDHIZD A 10t & UTHER 120 t4F L UE L TRIEZ1T- 72,
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Table 5. Biodiesel production ratio (weight ratio when waste cooking oil is taken as 100)

Waste cooking oil 100
Methanol 20
Consumption

Biodiesel fuel 70
production

2) ’"AFT4—EmBERBEDOKREHRM (F/ke XBERNHEY)

NAFT ¢ — B VMRS EAR A 2, £ OLEED 1 BB TE 288 (kg) THI-T THE
B OREEAT ] ORLIIUTOL S5, AHEFI T, £ 100t (0.3t/H) OF T R
BT, 6.5 51 / (ke/H) EUEL T, BRxHE % 6.5X300=1950 FH & LTEEHE L7z,

O/ FAEEER (NyFK) 505 ~ 8FH / (ke/H)

- RBEBUKL: HIZE 50kg ~ 200kg (BREJE. /INRBLRM TS, BHIAEIEERZ &)
- SEEAHAHRT: 300 5 ~ 1,500 J7FIFRAE

REC FEILENZEND ZLNEL RMTITBANEEFEDT =0 7 a X MR D
238 %,

O - REIBEEE (EF) : 375 ~ 55H / (ke/H)

- BEHME: HE 1,000kg ~ 10,000kg (FEFEALERIESE | RHILEMN TH 72 L)
- BB 3,000 5 ~ FEM

R BEMEDEATEY ., A=A Uy MCE VRN HTZY O EFMITEFI RIS,

B) NAAT+—EILBREOEM (F/ke)

NAFT 4 —BMORIE D T =7 aRx b (G ORZIIUTDOLEY THD, K
HEEHTIE, JREIEE OB A ZE L, 40 H/kg Z W TRIE 21T o 72,

O FE (FEaH) PEEOBRSE :30H ~ 50 H/ke
s NER: A%/ —)b « il (]920 ), EBX - AER WI0H), AT o2&kl
< KEEMMTHi 22 ECHMANOH DM R E) 245 BA1%. ZOERZR K2 2 R

FETE D, Bl (7 150 FH/L) CEM (100 F/L) ORFEE L TRE 2HIERIRD H
éo
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QOREZ A CTHWATSHE : 100 ~ 150 MA/kg
- AR BRtfE= 2 b+ JEEHEAZ (50 F9~100 M /ke),
- BITE, #@HA SAF (Wizebkh) R U CRERTO BERR S @ L TR0 . SMBN D
MzEFE L TRiETH AU v MI#ERL>OH D,

2-2-4 A—JzxrL—> 3T RTL (C6GS) DFRE
(1) CGS DRI - HNEDEE

CGS T Y rRDOE D LBEEMKXDO L DR H L0, AHftitCii=r RO bL DA EEL, 5
EHMNE, 100kW F2fE, B 0.4 (RAFEEILHE), JEEAEINSIE 0.3 (IRMCRERILYE), 4
FIRRBIEH 3000 h DY AT AEEZ, NAF AL ) — /L TEET L E Lz, RE{LET MIZBWT
X CGS HERBLLME LT,

BUEA Y ) =N T V0 aB#ET5 CGS OFFITITLE A ERNWEEZZ LD, MRENCE
T, North-C-Methanol 7'm =7 32|72 &, A% 7 — /L fiaikl e U CRIRT 5 2 & 23EHE
SNDHRELTEY, CGS TO AL/ —AFIHNZE L TR, BAIRERE IRV ZE X b D, £,
AL ) =V REL L T D BRBFERITIBIE £ TOZL  OFEFERCHELOEF N H Y, HEH/NLD O
NE, BARR 725 & L Cld SFC Energy AG fLOERE A % /7 — WVARYRELMEMI3S] /e EndH 0, £
2 ) —)VIRELEIIC K5 CGS bHEANMICHRETH D L B b b,

(2) CGS EREEE (F/kW) DERE
CGSIZPWVWT, VAT ARKMHIC LHEEZZATEME 2 A MILTFO X 512720 HEAKE
KBRBHIFEART—IAY » MZED kW U720 OBMRIE T35, AHERTIE 100k W BIZD CGS %
BELTWDH72®, CGS OixEHfliE LTIk, LD HZIZL Y PO CGS D d 7= v o Hiffi
& LT, 25 HM/kW & W THERH & 1T o 72,
O/ (< 10kW) : 150~250 J5 /KW
- FREFBRELENL (%7 7 — 25 D% T 5,
- HEERERS Y ERE (15 100 BHEIE~) TH Y, MiBhdre L CIHERINAEL 5,

O HAL (B 10kW ~ % 100kW) : 20~40 5 H/kW
B RN ATV (A7 ma—U e X E) BREET D,
Ny r=Ufp SRR RS RELERHENGS TH 2,
- S : 35kW TR 1, 000 5 FH~1, 500 J7 FIFREE,
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@XHHE (O 1, 000kW) : 156~25 J5 M /kW
c KB AT DR AZ— RS LET, LOHgmERE 2 ECRASS,
- PERR R (RA 7%) OHARIC LV EBT 228, kW b7z OBflIER b R< 85,
- M AR BT X MRAED —F o 2 — B B E IS GBS L D Hif

2-2-5 ETIVIEEDOETE

AARENOWEEIZEBIT 2 =R VX —HEEIZOWTE, AEOFER] - R 0= 3x L X —Nik 7
Sl BEFO#EE LT BB SN b DIIFAELRWVRN TH D, I bERD 581, Hiat
XA TRIEOW A BT — % OFEH T L HEFHET LV OERUC K o T, P ZHEET 2 LasZe ik
WTH D,

D1, BAR AR ORI 5B E L 25T — 2 R LTz, —RIZRBIE OO FH) &
LC, mEnR oM 2 Hiad (5 2 FEfEEE) (2O TSCHk[84-35] 22 L, (OB /e &, R,
AR L, a2 ET7 AR E LT, AR TIHEM Lz, 2Ol CoOFEMEIHEE =X
1,650 GWh/4E (FRk 22 4F) [34]1TH 5, FEFEMITIfAME R 12,847 t[35] & FEFER 9.1 %[36]7°5 1,169
tAE L RRE LT,

BET—H L LT, KET [ 48 RGO — Ry =2 — N 7/ ULHEERE) 225, 18
~FFE 3 HNIDEED T2 O F—HE UM Z HEG LR R 2 £ LD b D7) Table 6 Th
%o TOWMEFITIBWTL, IRISTRER O = 3L X —HE ALY CO PR EN— A TEHE I AT
L2, ZIDHWE L TV X —FHENL R EEHEEF LTV D,
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Table 6. Average energy consumption per fishing port by type of fishing port

. Registered
Fishi Electricity Fuel . Registered Vessel
ishing N ! Consum Landing Powered
.. umber | Consumptio . Tonnage per
Port Scale / Characteristics f Ports | n(kWh/port/ ption(k | Volume per Vessels per Unit*(Gross
Type ortor P L/port/y | Port(t/year) | Unit*(Boats
year) car) per pord) tonnage per
port)
Small- Mainly local
scale / small boats;
Type 1 Coastal landing 2,069 57,000 22 513 36 85
fishery volume is
based limited.
Approx. 3.4
Medium- | times the
Type 2 ;&Z;g;al ifi{igzzzgf 524 500,000 223 1,730 99 347
hub consolidated
landings.
More than
double the
scale of Type
i‘gie/_ 2. Extensive
Type 3 National freezmg/refrl 101 6,300,000 99 3,936 119 918
use ger_at_u_)n
facilities;
high energy
consumption.
Overwhelmin
Ultra- g scale.
Specific huge hubs Approx. 19
Tyvpe 3 (13 times the 13 41,850,000 1,308 74,788 158 6,302
yP domestic landing
ports) volume of
Type 3.
Remote Scale is .
islands / intermediate
Type 4 Remote between 99 1,170,000 61 1,021 81 326
arcas Type 1 and
Type 2.

2-2-6 ETILERIIZEDHRE

HARENOKEMN TS T O RV —{HEEIZOWT, THOBHER] (8 EF 7213 Mmoo
N EG) T =213 AB I TV D Web [ #RSCHEETHT — & 7210 CRAICER S 2 OIXEEEZ R T
b5, ZOTONL OPOFET — & ZilAGbE, N RSN T THOME LT O X 5 ([CH#HEat

L7,

PRI B DK PER i TR OE & LT, HETFRLF =IO TE 5 4 FET R F—iH
Pt atAir ) (BTl mBE3ED 1 FHFTY 72 OFE L 7z (Table 7), AEPERIZ OV TIL, 12022
R SRR REREFEITIA (M BARIMEIERT —#) 1 (1. BGEMICRET OHEIER, H1
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F o dh BB R OVE 2T (R gE)) [38lfiiitah, F < Affahd ke & FETEOT
— 20D, FEFYUT OEFEREFE LT (Table 7), B RIL, AERE, BMIREEND 99t/

L HERE L7, Ban R, TGO R 1 ZHIBR RIS 35

A W (k]

(391 DRI [ st G 3E R CIT TR B PE R IS/ 3 2 1 A DFREAERITEF T 3.6% L R o7,
£V 35%EHM LT,

Table 7. Specifications of the model food factory

Electricity 520,429|kWh/factory
Fuel 2,583|Gd/factory
Steam 1,089|Gd/factory
Production 2,830|t/factory
Discard Residual Rate 0.035

Food waste amount 99|t/factory

Fro, KEMLLHOZ RV X —HEEOFEHZA 2 —Fy FTHREL, LD [h—=Rr =
2= hT s Ty —RARRAT v FEE WEEICHOL OPOKEM L THO = 2L X —HERESN
EOLNTWAZ ERbhote, HKIZIILLTORETH L, ZNOWREENLT —FE2FEL DD
& Table 8 D L 9725,

- RS~ A FKEE
cHEASHET A =R T—X
- VK FER A S

Table 8. Examples of energy consumption in seafood processing plants

Yamaichi Suisan Co., Ltd.(Fy2022) | *> Fo0ds Co., L(;‘;lz{;;;) Office Factory Sato Suisan Co., Ltd.(FY2023)
Primary Energy | i | Share (%) | PRmaY Erergy | i | ghare (9 | Primary Enerey Unit Share (%)

Consumption Consumption Consumption
Fuel Oil A 33477 Glly 53.75% 10581 Glly 30.56% 5368 Gliy 9.56%
Electricity 7,106,944 kWhy 4,894,000 kWhiy 11,986,000(  kWhy
(gjaﬂm in 25,585  Glly 41.08% 17,619|  Glly 50.89% 43,149 Gy 76.85%
Diesel Oil 3221 Gy 5.17% 886| Gly 2.56% 759 Glly 1.35%
LPG Negligible Glly 4252 Gy 12.28% 3g6l| Gy 6.88%
Kerosene Glly 0.00% 734 Gy 2.12% 925 Glly 1.65%
Gasoline Glly 0.00% 552 Gy 1.59% 1,176  Glly 2.09%
City Gas Glly 0.00%|- Glly 0.00% 908|  Gly 1.62%
TOTAL 62,283 Glly 100% 34,624 GJly 100% 56,146|  Gdly 100%
Employees 120| persons 354|  persons
Total Fuel 36,698 Glly 17,005| Gl 12997 Gy

(H#Y) JRpE T —ARr=a— b0 - 77 —A FAT v 7EHl) #E
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Table 8 7 —% & Table 7T DET NI ZHE L TAHD L, 3ODOFEFOTIHOIEI N, TV
THED 10 FRESBENSRKRE N ERbnd, LhL, 3 OOFFNIERERE R ENEHRTE HK
B THHOREFITH 5 HEMRE < . BN T THRE2RET LA TH IRV E B E2 bR
Do MBBE L BT NI S DIT/NEL 20 bH Y, TET VLG OMb 2SR DL L&
2B,

2-2-7 RMOKEEHES

IKEEFF DM RIS T, WL ONDOARD FEREFRA DY [T E TR O B) I L OBREHH# 5
REOMAE] [40lICE LD BN TEY, BAROBEHEE BOHERF L LT, IR E MM BROE 105
GT, A L) O HBRENEE &/ R B SN TWAR, ZHEE LT, EMo t Biclm 5 &,
658t/ (A HIH) L7822, ZOENIHEECEMEMN (TEPL 144GT, B ), KPR EE
MR EMEA (bE & 199 GT, C A), KPR FE E#EifiERMEn (EE& 199 GT, D h) OEREHFHE
FERM B IN TS, L L Z OFE CIIFFEDEMOIHED AT, il OHIEZ R EEIC—
b LT —2 E LTI D ZEDREE L,

AHFFETIE, WS I1T 2 008HE T B, #R5FE¥A ) PRTR ( Pollutant Release and Transfer
Register b P EHEHBEIEEH ) HIEDO S & THEEF - AR L T Db D EFIH L7z[41], Table 9
CIRRO K & SHIOBRERE B B2 S Le b0 &Rt ORI, TRRR (12 RUN)
KON TG iy (12~200 WER) | OBPHERIRIR L > TR Y, [ 2 HEK FEf A5 200 i
HLIETH DmLEFEOIM ) (2oL, HEFoxdgst s shTng,

Table 9. Estimated fuel consumption per fishing vessel in 2022
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Tonnage Number of ships |Fuel co.nsumption
(2022) (kg/ship - year)
With outboard mortor 53,257 2,404
Less than 1t 3,540 1,721
1~3t 15,469 3,644
3~5t 24,213 7,226
5~10t 10,799 14,754
10~15t 3,844 19,699
15~20t 3,164 30,977
20~30t 49 51,724
30~40t 33 74,135
40~50t 22 64,620
50~60t 11 145,953
60~70t 25 113,021
70~80t 49 153,844
80~90t 47 149,112
90~100t 31 148,679
100~150t 98 297,032
150~200t 160 288,621
200~350t 115 466,455
350~500t 177 548,899
500~1000t 9 1,397,997

2-2-8 CO, HEHHIRBDERTE

COx HIBBN R DIFHIIB W THWN D CO JEHIFREIILL T DIEZ A e, /3o A~ A Al « A X
S VAP, 3 XU AT — B VELERTO CO HEHEIT 0 LRE L TRIFE LT,

- BET T BRBE

« XAH ) —)UBREE -

- A EJHIABE -

2765 kg- CO/t

(H81) https://www.injection-molding.jp/report/seminar-report-20230124 ; /N—E 7 = 7 & I )

—LAR— bk TR Y YA 7 T LD CO BIUZ H k3 2 bkl 2023/1/24 Bk

1375 kg- COu/ t

(Hi8) https://www.jstage.jst.go.jp/article/kanrin/81/0/81 5/ pdf; e —. AFELCEBRE!

OFREME (RBER D), HAMAREE LFa5E 8 81 5 PRk 30 4 11 A)
2710 kg- COo/ t

(H#t) https://www.j-lpgas.gr.jp/nenten/data/co2 _ichiran.pdf; "BAEF DI ELE: « COL PEHFR

B R

- IO CO BEHIFREL 0.408 kg- COx/ t (HAFEN)
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https://www.injection-molding.jp/report/seminar-report-20230124
https://www.jstage.jst.go.jp/article/kanrin/81/0/81_5/_pdf
https://www.j-lpgas.gr.jp/nenten/data/co2_ichiran.pdf

(High) R 7T https://www.tepco.co.jp/ep/notice/news/2024/pdf/240802j0101.pdf

F7o. B BEOBRMIILL T OREE ATz, BEHEMIT, HEE BRI D AR & R
B m B hE O TH D, EIREHO AN H %% Table 10 1277,

F£: 35 M/kWh

FEFT . 25 [/kWh

Bl 3.8 M/MI

AHEM: 25 /M

T 32 F/MI

Table 10. Estimated fuel unit prices

Fuel Type 1. Est. Unit Price | 2. Calorific Value 3. Cost per Heat Usage / Remarks
¥p (JPY/L) (MJ/L) Unit (JPY/MJ) g
Fuel Oil A 95 - 105 JPY 39.1 2.4-27JPY Large boilers, ships, medium-
to-large generators
Kerosene 110 - 120 JPY 36.7 3.0-3.3JPY Small boilers, hot water supply
Diesel Oil Diesel vehicles, small
. 140 - 150 JPY 38.2 3.7-39JPY construction machinery,
(Industrial)
emergency generators

2—8 VRTLVZaAL—YI3rvOEE

Fig. 2 DY AT LERIZOWT, BMHERRER O AT XL X —8EOFHEZ1T 9 72O Excel & A
VAT AV I alb—var— el L, v— FOELE Fig. 3 1R T, ZOY— M2k AN
ATV ABARIIK LT, A¥ /= LoiliEeE, IOIZEALLIREMIZAERSND, &, B, A
AFT 4 —ENVHOBENHGICHETE LD Lo TN A,

—PMERICATJEB S LT, BafERE, EE I IENE, AR, EEHE, CGSREREL
WETDHE, "AFAZ ) —NVAFER, TCLD CGS FERE, BBIE, A 4T 1 —EBLRE
BONEHEIND, CGS LD NA 4T 0 —BIVREHZRIH SN o T A T AKX ) —LiE, &
mn LG OBRELE LRI 5 & LT s,
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Food Factory— Waste Fule
Food

Amount of waste 99 t/ year

Moisture content 0.3 Food Factory— |Used cooking JBiodiesel Production| Biodiesel
Dry weight 69t/ year oil Methanol ’l Equipment fuel

Amount of collection 120 t / year 248t / year 84t/ year

700-800°% H, +CO Gas

Coast— Marine Biomass Gasifier Methanol synthesis | \l)( %/ —/l/I
Debris furnace | 1 '— Food
Factory

Amount of collection 73.6 t/year |Total biomass Amount of methanol Methanol
Wood rate 0.5 947 t / year Production 189t / yeqr 31t/ year
Waste plastic rate 0.3 Weight Yield 0.2 Gasoline
Wood weight 36.8 t/ year
Plastiv weight 22.08 t/ year
58.88 Methanol ————3[Methanol Ship
134 t/ year

Fishing port— Discarded|
Fish Electricity

Amount of fish 1,169 t / year

CGS Electricity Food factory
100 kW Fishing port

Moisture content 0.3
Dry weight 818 t/ year

3,000 h /year
300,000 kWh/year
0.4

0.3

icienc
Al el ) 76109 k) /year
Heat

Boiler Steam _ Food factory
Heat

Fig. 3. Overview of system simulation sheets.

2—4 RBEETILOHRE
Fig. 3D Y AT Ly Ialb—varr— el LT, Excel DY N \—% Wit T v
LHOETHE L, VAT AV I 2L — a3 YORETCGS #B@ S 7254, CGS RIS
LGB THET TIHENENTROTLES WREMERH Y, 2RO /L F—hE DM L C
LES., LnLE, B BEE AT 2 XMHRT 27200 CGS Fi/e LA RET D Z & 3K
Thd, ZORHDETNVEELET VARG THICH LT, COREOBORLTY (RiFtcoE
TN LGP D5y) Lifads (RHEGH TOET MR W < D50)) BhIUE, =3 LF—FE0
NTUAT LD, BRBEEZBSRDOIENTEDINEHF CE DREILET VEBE L, Zhick
INFEKERRE OB EOEEKIE TE D VAT APBEETEDIDORMEITI 2N TE D, &
W LET VOMEIILL FTO®mY Th D,
(AR BfEOAFORKIL
BisROGE = EHOHBE X o +BOBKE X B+ BREOBEKE X vy
BHOBME = CGSENHKER / BHOWERE (A5
Bopfa®s = CGSEEINE  / #HfE (AhTY)
BRELD BAGE = A A~ ZREHR (CGS, A 4T 4 —BVBREIOAFED ) R\ - &)
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/R R (ALY
R La, B, yIZEDBEMBRREZERT D0 OEME GEHEr —ATIXZNTN 1 2% ELE),
GiESESLD)
BT AL VO FHTZ, UTFERE
0.5= LHHH =
0.5= s
CGS&ERE = 50
TxAF—HIGR (B)
TRF—HfAR BY = 1.2
REEE = 0 (F—A30DH)
(Ffl > v3—) GRG FERRIE

10

IA

10

IA

1.2

3. TEMFHEDRREFELD

3—1 YRTLYVIaL—LarO#E#R

() TRILXF—FHREHE

PLEICHR A7 DR EEIC SN T AT A7 a—HE 2T o 7245813 Table 11, Fig. 4 D& ¥
D ThHD, LY, HETEDL L F AL =L, 331tHETH Y, 100kW @ CGS THESH
LA F AL ) =T 134 t/ETH Y, 300 MWhAEDTES & 810 GIIAEDENE A 3 2 L 23 ATEE
Tho (Figd), EIHERM 120 t OFEBHNSNA AT 4 —BHEER LIEHE, 24t DAY ) —
NEEEL, 84 t MEDONAFT 4 —BAMERERTE 2, ThIE 100 F 2 T 2D OERERE
THE R 297 t/4EITx LT, 28.3 %ITHY T 5, R LHOBREHILES 100 % a2 R, A%/ —/L)
RD LMD, Table1l KV ENREOHMGERIT 14.5% L7220, EF VLY, BT /ORI
WX LTI, —H#OENORFICE EXH 2 ERDND,

Table 11. Energy production and self-sufficiency with standard case parameters

Biomass input Methanol production and consumption

t /year t /year Energy production Energy self-sufficiency rate
Used cooking oil 120 Total production 189 CGS electricity 300,000 kWh/year Electricity( Factory+Fishing port) 14%
Food waste 99 CGS consumption 134 CGS heat 810 Gdlyear Food factory (Heat) T4%
Marine debris 59 Factory fuel consumption 31 Methanol fuel 31 t /year  Food factory (Fuel) 233%
Discarded fish 1,169 FAME production 24 FAME 84 t /year  Fishing vessel (100t, Fule) 28%
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AL L R BRA S R

A
INA2
jj‘ﬂ;’::b ; 331 t /year 300MWh/year
> . CGS |
Ag—n [\ /- g P
58.9 t /year PR 134 t year A
S RF 810GJlyear
Rmi%iE
173 t /year V
N 99 t/year 24 t lyear >
| . mnegep | KEMTITR
N
84 t /year
INAAF—E VRS AT 4~ B
YLl >
=E TA—EA ]

(.

Fig. 4. Flow diagram of input resources and energy production (standard case).

Table 12 %, F4& 2 IEINE, CGS HERE, B LEOBREL ZNEZNENIETGEDORE
Y, EEDI ZET HNEOREELRL LEHAIE, EEIIBNREL DD LA RAH
J =V DEFERITHEINT 575, CGSIIHEBRENEDLLRVWOTHRER, A& BFECIZRY, B
FIFE L L, B TG OREHMEE2 100 % a2z, A% ) —NVIngDHZ Enbind, £z, #A
SNDEEBMENEDLRNDT, A 4T 4 —B/VREOAEELRLCTHY, BHHRERLREL &R
%o

PR r— 2%t LT, CGS BEAREE 150, 200kW & K& LA, EHoBHENM ETS
EEHIT, CGS ML OBOHHE LML, HBEN 100 % & B2 HIRMEL 72578, CGS OBETIE
ENEDNAF AL ) —VBHEE IS0, B TH~OBREIE L TOMBIZER T L TLE 5 R
L%,

B TGO EZZNEN 2, 3f5LT5 L, T e baWEMRE, EEMENSENT 5720,
AB ) —NVEFERLHEINT 523, CGS OREFENEDLLRWW), B EAOAKBKERIEILL
0, —HCRERMOBENEX 2720, SA 4T ¢ —BVBREO A & S I LI~ OBt
RGBT 5, WA FT 4 —BIRBIOEPEIC A Z ) —ANHE SN TLE D 720, & TH~
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DB OHEASHERIME T LTLE D,
OB Z ZNE 2, 3f5LT2&, ZRICE BRVERMDBHENT 5720, A& ) —/VAGE

EHHMT 523, CGS D3
HEIUZ2OT, #IML7EA Y J—/WTB M T OBRER & 72 503,

DT EMDIND,

[SEQ/NE =

AT B

WEDDLIRN -, B EBOHFGHERITE L7220, BERHO R

HAGEN 100% % 2, SRFEE 7R

Table 12. Energy production and self-sufficiency results of each calculation case

Total distance of

Standard marine debris CGS Capacity Food Factory Size Fishing port size
collection
Case 50k m 100k m 150kW 200kW 2x 3x 2x 3x
Electricity( Factory+Fishing port) 14.5% 14.5% 14.5% 21.7% 29.0% 14.5% 14.5% 14.5% 14.5%
Food Factory (Heat) 74.4% 74.4% 74.4% 111.6% 148.8% 74.4% 74.4% 74.4% 74.4%
Food Factory (Fuel) 232.6% 343.5% 482.2% 142.3% 51.9% 233.0% 233.4% 618.0% 1003.3%
Fishing Vessel(100t, Fule) 28.3% 28.3% 28.3% 28.3% 28.3% 56.6% 84.8% 28.3% 28.3%

(2) COHIBNRDIERER
BASNDEFEDRBT DBET T AF v 7 DEEN 23%THY, HVIFV—Rr=2—FT7 1D
NAFZGJRTH LD, AL 7=/ CO PR EIT, AMNbEIESND A X /) —/WZH,
972%HII S 4, 32.1kg-COt L7205, ZivaeN— A |THEREr — 2 2B D0 (1 EY47-0), &
T, ESICEB T DR OREHT £ 5 COHEHE L, A A A F ) =2 AN 5E60 COo HE &
Z Lol U CHINRER & 3L L 72 A6 1 Table 13 O X9 1272 o 72, IR OEATL 100% & S A A X ) —

JZRFET D L0 D

BRETIHRL, FB8M1LY, BEICBWTYH CGS OFES - BAofia N7 A

IR, TRTCEARNLFTAH ) — VIR TERNDT, 972%HIE & 172 B 723 K & 2 HilEzh 5
NHDHZ ENbnG., BN LEORENL. BAEEDN 100%LL EER57-0, HIIEERL 100%28 25

FER LD,

Table 13. Potential for CO; reductions on fishing boats, food factories, and fishing ports (t-CO»/year)

- R« i
Category Sub CO, Emissions|CO, Reduction CO; Reduction
category Rate
Fishing Vessel
(100t class, 1 805 226 28%
vessel)
Electricity 228 33 14%
Food Processing |, ) 180 419 233%
Plant
Heat 76 59 77%
Fishing Port  |Electricity 679 98 14%

3—2 REILETILOHE
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CGS WERE, TAAMREOE HE), BIOEFAEML THOK B 2851, =%
X —HRBOEGHPEKRIZED L0 IChkibEE%Z LR % Table 14 (2R,

fEHRE S — 2, X —T o —FHEOERE S — 2 (Table 11 @ Base Case)

F—21 WEET VOFERER (o= =1, v=1)

r—22 ;  HEBEEICEWT, BHOBAKREICESR (a=50) 0T =HéE
(=50, =1, y=1)

=23 5 BMHERANT AT D X ICRREIBD TRV S il E T 25 E

(=40, B=1, y=1)

RE(LOFER, r—2 1 TITETAEM LS 0.5 H, 7 A 10 fH, CGSA®S0KW T, A
WROBHNERKRE DD EFHEIN, LNLEREAR D L, BTG OBBN/NE 725 T2 D E
MRES R ERSTND Z LB DND, ZHUIBDRE Z T 2 M KEAEATLE S 72D
ThdeEZOND, ZDD, 7—A2 L LT, HIBEEKIZIHWT, EHOBMBRIZEA (o =50)
ZINTHZ L TENDBKREENRT LI LB ELE1E, R THEHARN 10 L7220, &
HOBFERIIE LT D2H00, B THEOREHISICAR T 5L 0D, —J7 TIHEMOREL b R &
o TWDTes), ZOnERMIHIZET I ZLbAETH L EEZXDND, 77— 3%, B LY
DEDTAGE 100 %25 KO ICHIIEIT 272 b DO Th D, Bdh T 0.8 1%, AP 0.5 1%,
CGS 2% 112 kW LIS — RTHBDNEWE L 720, I ZFRAEENE DRI E 2D EBHERE LI
Y r—2 X LTHELTHD R, B LGOBREBMLHEN IR T oL o7, £T2E % 100 %
LT DHIRITORBEEAT 72D, R EF0 2 LITTE R o7,

Table 14. Energy production and self-sufficiency rate using the optimization model

Base case Case 1 Case 2 Case 3
Electricity( Factory+Fishing port) 14.5% 5.1% 80.9% 27.8%
Energy self-  Food Factory (Heat) 74.4% 120.0% 120.0% 100.0%
sufficiency rate  Food Factory (Fuel) 41.6% 1000.0% -292.7% -105.9%
Fishing Vessel(100t, Fule) 28.3% 14.1% 282.8% 23.6%
Food Factory Size 1.0 0.5 10.0 0.8
o Fishing port size 1.0 2.9 0.5 0.5
O;’;I;;lz;t;:: CGS Capacity 100 81 1,613 112
Weighting factor (electricity) a - 1 50 20
Weighting factor (heat) B - 1 1.0 1.0
Weighting factor (fuel) y - 1 1.0 1.0
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3—3 EFMFMmOER

FEHEr — 22BN T, N, A A F ) — /v ORTERANZ 30 M/kg 225 130 M/kg £ TERL S T25GH
DFEFVEREMRE % Table 15 75 Table 17 (2777,

ERMAEE L LT, A AT ) —)L 24t HEZFI LT, A AT 4 — BB ZGE L T
HREE DB 2 AU L7235 A ORI % Table 15 (2R T, /A A A & 7 — /L ORIEEARAS 110 H/kg
ZRES & BB 2 XA R T TR D 2 ENb00 50 ME TEl5 &AM A7 ¢ —B L fligl
BEORBERMOBIN G EHM TR 70D Z L5,

A AL ) =173 t AEEFIH LT, IBMREROR A 7 —78 L o & B L7286 O
% Table 16 (2789, A A AKX /) — /L ORIEHEMN 70 F/kg &2 Flal b &, BREMUERa X R 7T R(Z
RHZENDND, NAFT AL )=V 113t JERTXTENENTSGE, BlE AT A ) —
DA DZETE T RIIRIC IR D ANA F A X ) — /L OBGEEATN 30 M /kg DA TEFF OFIEIE 802 77 H
ElD, THREMKLTYH, A¥ ) —VERIFOREEIEZTT 5 55 1E. REIOEER? LI L 72
Do

CGS JEE DER 4y DOREFNED FMRE 5% Table 17 12K, /31 A A & — /L ORGEHAR 70 M/kg &
THEZE, CGSIZBWTHEM AR NN T TR D ZEnbN5D, £lo. 208560 CGS &iE=
A N OFEEIFER AR ET 2 & Hffi 50 M/kg L FOBEIE, BUERS 6 FFLAT & 720 | FEBLA]
REMERE S RD RN D D, —J7 T, CGS OEMAERD AT AL /) — VAR ORE BRI ZT 5 55
A, FERICEMOREIES L 72 0 EHATREME IR 2 LN b5,

Table 15. Evaluation of economic feasibility with biomethanol production unit costs (Biodiesel Fuel Production

Process)
Biomethanol production cost (yen/kg)
30 50 70 90 110 130
Cost reduction through diesel
o . 233 185 137 89 41 -7
substitution (¥10%/year)
Payback year 8 11 14 22 47
Table 16. Evaluation of economic feasibility with biomethanol production unit costs (Direct use as fuel)
Biomethanol production cost (yen/kg)
30 50 70 90 110 130
Cost reduction through diesel
. 802 456 110 -236 -582 -928
substitution (¥10%/year)

Table 17. Evaluation of economic feasibility with biomethanol production unit costs (CGS operation)
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Biomethanol production cost (yen/kg)
30 50 70 90 110 130
CGS operating costs
. 403 672 941 1,209 1,478 1,747
(¥10%/year)
Conventional system costs
. 1,092 1,092 1,092 1,092 1,092 1,092
(¥10%/year)
Difference (annual profit)
. 689 420 151 -117 -386 -655
(¥10%/year)
CGS installation cost
. 2,500 2,500 2,500 - - -
(¥10%/year)
CGS payback year 4 6 17 - - -
Methanol synthesis furnace
. 52,500 52,500 52,500 - - -
installation cost (¥10"/year)
Methanol synthesis furnace
76 125 347 - - -
payback year

4. ER

HEFERIZ T LI, TEAX—T O —FT DK T A— X BEFE IG5
Tpolz, AMFERIZENTIE, AFTELH7—ZITESNT
RO 2 B e UCEHE LR,

B ORE T,

EAE T ORI,
B, B, BRELO BAGE A RIRHC 100%:30T

DFRFEN ATRELS

E‘ljl:l I%@j‘:ﬁ*%;

T2 EERETHD 2 ENbnD, 5E I ORI, &M THOHE, BEORBIL, H
WOFHEE L THMVERNICIRE DB D TH Y, ZALDO/NRT A—Z[FRBIZITIAER TE o, AR TX
HNTA—=H1L, CGSAEmRETH LM, CGS BREDOALOFFETIL, B, B, BEOBRKBELR
CTATZURRL A ST Z EITE LW AREENRE SN2, CGS 2MED T ENITEESCEE
WHRETHD, LN LEEOHMLLZ ROMHMTH Y, FEI AT LADOENTI X FHAHEINL 2
T LORFMENMELS 225, FBUIRFNCARD LEL TBL ZLBREETH D720, ZDHTDIH
BRRDON, BEROED L EBEDOTZRVF—RBPELTLTLE I, 207D, Bz 100 %fEn
5T, CGS HEMMAFEL TV ZLPBRENTH D, RELET VDI —A372EThh

X, BEIRRE SN O BAT HT-DIZBENTHDL EEZXDND,

F72, MF L2V AT AT, BELHAITONRAL F AL ) — BRI GE, BR~OREMES
RRA T —HETTHICHERBNEWT 5 2 L bARETH D, AR AT AOMKTIE, bt
TIVORERPEHE 2 DT FHEEITo TRV, 5%, FEVAT LOEN, BELORT - flis
RELEOIREEET VEBEL TN ZEICLY, BREENT VAL A EEES 2 LV
IRIRINFFOMBDAREMEN DD LB X DILD,
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Flo. AHEEF S — b 2RI L 2 LT COHIECRFME AT HET 5 Z LR REE I o 7o, A
RETTI, BEMRBUIFER DO A DREGE & Ip o723, COHIEE b MM 2 Z & T, COr PEHHERRS 72
EICEDMABBETHZETCLORFENEZR ESHELZENAETHDLEZ L DND, BIfE, H
KOH—Rr 7 1LYy b (COHEHFY) Offifsiz, 1 b dbi=b X% 3,000 H~5,000 HF1#% CTH
FlE3nNTW5, WEshHiS Tk, EUBEHEIRSIHIE (EU ETS) TiX1 Fr&d7z vy 80~90 = —wm (Y
13,000 [§~15,000 1) (22 L TV 5, Table 13 O CO, HIIBEIL 835 t /4 &L 72> TRV | PEHHERS
WX, RESBRFEZM ESELHEELH L EE LMD,

5. f&im

NAF AR ) —NVEBIFICED, BEEIIND AL ) — AR EETE A, COREOHBTE
TIRBREE MR FTEE T do 2 MMTOUNVT, COp IR ROREFTIE b & o0 T SRR e Rt 2 S L 7=, R
KBRS TIREDIRENAA T AMBIFEONTNA F AL ) — VTR H8 - BT - IREHIFRG >
AT ADTRXNF =7 0 —% GG RT 2RKFHE S — FEER LTz, $£72 CGS Bl L4k 2
BEALET W E SO THET 5 Z LN E Y, IWFKERR O /LF —BfaEOm Lok
MaRTZLENTEI, LIS T AR ) =V ERUF COESE A I 2B EFIIRIZ W, &
BRI E R L OO BERDH D B2 bND, Ak, EAEDTIOFMANATHE & eiu,
AP FEMiRR C ORREHIES FTREMED LAY © T B X HID, FRFE MOV TIE, CGS
BB R X SR IR & 72 5 FTREMEDN B D23, NA A~ AREECHHTE L ERE LEHAETH
NAF AR ) = VERUF S E DI BE RIS S 22 RIC D5 Z L v Ehiz, 4%, COzHl
BHEDOFTEO L9 IR FIEBIK LTI 21T > TWK MERH H L EZ B D,

LLED XS IZAHRICIBNTIE, AFTE LT — X ICTESWCHEMARG R OB %2 i L), 4
B LV — AR T 4 ZFET D70 EORFEITo TS RE R H D,
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