TR 28 FERAAERAER

T2 SFEEERRZENIREM - VAT LEIEX

HWViz=y k&)1 —-XL1
INURNRELRTLEBET S
T AEY

wES

=]

FR29%F3A1H

SHEBERKRARHT






HEH

LVOITEIZHIR T Y O ARHDO TANA 7Y v REEHE (LUFHVE) & LTHEREINT
DB AAET204E, BEIZ900 5 A LA EOHVE R HIGICBRA SN TE D . 4% HEMFEADOHY
H (BLFHVEEH) 23t x & HiEl > T 2 lIAAZTH 5, HVFEH ~D3ROEL Y FA A 1%
FT—X = bOFLEMA DRI, Ny T U —DEBEBMA~D Y €V NEFE AT
TERDN, ENBEMBITIERSI LT, BFMHEICZ L, RIZIC, BIEGRO X X
— ABFESL L TRV ORBURTH 5,

ZIZT, AENE, B<H LY, SETICAVERE LT, IVEEO LML TH D
W=y k (F—%—, RNouTU— AU NR"—HF%) 2ZOFFV a2—2FT5FHEH
Hlo, WHHAVEZ =y MMI, GEZITE, BESfbshTWbed, Va—2R3REETH
SR, O, WEGTTHD Ma X HEE (BR) OMKZRH 15415, EBL A TR
Ll X, FRADOBIE—FREHR L L THigGICHEl>Tngd R Y o 2 2k
b L THY AT,

Ua—AFTHHIZONTYH, FaBEN I NN, BREELZEHRL T, V= y
N OHTARK—FAME DO FNE—F —Z AR LV 22— 2T 50 & R L
LT, T=—F—%HDLE LT, BEVAT LAEBETIHIEICEIR L,

BO»L, BAEABEZRLX—IZLDHC2HTHO =—ANEE > TWDH, /NUE T
FHEICOWTIE, ZOREI A MEIZL D FEPBUREA TRV, SEIOHVZ = v
DY a2—2 2 kb a X MNgEF iDd L/ NUE S 3E S AT LOMEMAED X, HH
PEHEZO=—XZH LD TH D LWL, AFEFEFE HV2=y &2 ) 2—2
L7/ NVR ) FEE S AT LERET DM A1EY | ITEF LT,

FREFEREET, TOHV=2=y FOEI K NZE ORI OAHEAED | [@ [
I U 738 it <o fth B i D AR~ DO EHIZ L D AR MRT p— < U ZADFEWES
HEVAT MMAEEY ] 1@ NUREZFH L - REFEORFETM (@ KF
I D2BREAMKEZIR] 10 FEEBOWENE) [0 4%0REL] Lol
HERIC 72> T D,

[OEU S OPERERM ) (22T, FaNCHBE SN V2= y MNEllv==27
MMZih> T, BARENOEINEF I TEFI6REO2HRT Y 7 26K B 15550 O
BN FEFERBR 21TV, T oM asiii Lz, Biz@m T, St b@mEory Vs
B A O TR (FI2REIN) IS TIEENZET L, B L 725 oMEfE b 2 TR T
HOLEPRRETE T, T—F—~NyT V=B UERELTL. TOBBEOILEMEE
RAFCTREOEH M E L THoMENRH L FENEEY 1 7 v (BR) ITTRIES L=,
fim & LT, OIE 20Tk, Bl - BEICRNL T 52523, RSN,



(@SR EERIED 2B Wik, B L7 EC >\ T, R, Y7 M -
AT EE A R ER G E L THATE 2 X 21T o 72,

Y7 NE T, HEEIV2=y FEFHIEIL TS THV-ECU) %, ARIE I REE S A
FLEHIET D (BE) ¥ =A 727 NEUTOYOPUC & 5@(E T & HHERRICAHAEZS L, HVEIAD
VAT LEEDEEY) 22— AT HFEELARICLIE, X, (k) haxx—vr7
Y RVAT LD R TER L,

SHIZZOFIIY AT LR Y, REORRZFmAICER L, lVa=y ho A Y
Yy N ThD, N7 U — AN\ —=FEBELTETE L0 bREEMERIE W, HIEE
NIV XLk (BR) V=AT 7 FOWMIITTEIE Lz, BIRICES - T, @EOESE L
JEHEFEERE ORI 2~ N T ARIZ XD T b L, BIISIE U T & A CBRBE 4 8l
THVIalb—F—% () B@ETL 7 b=/ 20 HTHEEL, Hl#71Lay X
I DRRGE & TR SAT: & TR UREEE 1T 9 AR AE Y & LT,

TNAITY XLIH> T (R) BRKFCTY I 2 b—ya U E{To kR, AiEson/s
(2 T28FkWh/4F &\ 5 KA BIF 70 3 B &0 iR C X 7=, HVHIE &2 F A U 7= J8\ il 48
AT ME, FEEMERE 2 RiE ) b S D FAMGE S L7,

ANENTIE, ETRECTHD hI X HBE (BR) & L LB TH HHVE—
A —DFEEZ RSB LT, BEMEE LT 22— AT 3BICHR RN BETE (L
HEEDT, 2O, BEEFN S 0T WRERYGEFIEBIRE LTz, Zhic
KU, BEIRL7ZZHV2 =y M, ZOFERLETHHMIC L 2MEONT Y XG0T 5
HpL, ATREOFERLE LTI 22— 2 TE PRS-, WICEREE T
boH, mE, HEE, EEEIc oV TH HEHE bR E RELEROE N E LR L,
A HENE (BF) oOfREF T, BF) Y477 Mo TsEdit21r-o70, Hilicil
B LB SOV TR, BICAADIC, 2SS vy MR EREE TE () T,
SREE DRRGEE T > 72,

JEH DR EEFLDORA  FERD T L—FIZHOVWTIE, bT v 7 A7 L —FDEE
HEE~OBEZITV, MMBOZ 7 —EKRICONWTS HEFEEE (k) ofFE42%15C
MR L, Zhicky, HlEE 2200 L CoRBEEEROWRGE, ZI1ERAFTHEE 72 -
7=

EEIZITE S eV =y b OMREZ R T H72DIC, TE D2 HiF & [F UBR
BETUa—29_, BEOHEIL AT HDIHOWTHEIL - Va—2A0x8 s L,

FRRO LI, ETOHFEEHMHICONTIE, HURMERELTLTLHFICLD, aX
NS IR H Y MEOEWRBERGE L TAEETNEDLDENAHETH D FDHER
niz,

ZOXIITHRET LA CEES N BED [RK 27 A5%E ) 1ITxd 5
FRMT RS % RAURH CRAE D & HDNV - GL (BF) ITIRFE L, FltEZfEER b0 & LT,

KBS, BES, RENLZL TR0 H 2 BREFEIM G [F & A 7 ORI T
A A E L, BERFEHER LT,

ii



WIZ, (@ RFEEORFMEITAML) 21T o7z, ML, FEFELIZBEDEE X | &
FEEMRE ARSI LT, MSERE LCRATIHE (K720 v F) LEEH
(L LTHATZEE (B 70 v R) TERERITO, #ERELT, S%OFEL
WCEDRE A MHIBEN R Z FRiAE < THHAEOHETHIICREER S D (FE
BRI 29ELLN) & OfEImIc B - T2,

(@ AFEOREAMEBEIR] T, BEERR L LT BRERMAZHVE—5 L L,
N R RN D REREE T (REERM) L L, Va—2T5HE L HC02HIT
B L KA TR Bl R A ERAICAE T 2 HCIME L2, fES. AiE T,
0.60t— CO2/ & DHI, th& 1. 351kg/H & 720 | BREAMKBNREME LI, /-,
MR e LT, BYES R EIC LA HE oA ET GEAEM) LML, #&
Be TA TV A 7 E LT42. 75t-C02/F + 204 DB BT AR IR B 2 Wil LT,

[(® RFEFHEOEHARENE ] ([TOWTIE, BARAIBLA - BEFFROBLR O Wi 2> 5 FGEE L
Too W=y ORI, B LICEHSOY 22— 2K, Va2 —ALZHEOREEI AT
AETIZBWT, AREFEZE U T, HTN2ME e WERME Iz, £, 4%
HmTIERSFEL LT Y LA O TES LR, BATOMMRERBEICOWTER L,
BT, BRETH CTORBEE L /N & O i, [T 2 kF 555 0 % A &
OBUEDO T gliAs, NEURNEEOTLHMBICEE R L, KREEOEIOZ LMD
WTHEHL L 72, BREAMKERICONT, %O RERZ T L CREGEBM O E i
R L AR OB (WR) BRI/ TR L, MENRENFEB T 5 EMER e EH
WZDOWTHELELT,

(®A5#%oORBEL] & LT, HENL~ATTOTAINVA M=V AR LTSGR T Vv
YIVHHR LT, A NVA R—VEONFIZOWTE TE AT EEMAZTR LT,

AEIOHVZ =y ROV AT AREDO Y 22— A%, HARHHBHEMLTO Y 22— X Tl
7, FlBEA~OFMNT (VR—Y) b, IDICZORGOMEREDEIL,
A NFEFALDHY, BRHEO=—XTh 2BEAMEBICERT2F»S, FEiC
2 ETH DL, AFETITMAR TV TR ZHGITAE~D Y 22— R 2 W L7203,
Al U A F— A RO 3FE < IRFE Sz 3tfR 7 Y o 2 B CREDIRTE A%
FEKLTCWD T 7 7 HEDOHVE, FICAZEMNT HPHVE, EVEIZOWTORY DS
M2 B IR Lo, HVETERREICE L TR Y, flziE, E—%—iX. 20
M, EREE>TTE, Ny 7 U —iF, BEPEIML TS, #0IELICR DA,
AENE, 2=y FELTY2—ALTNDHDT, HVER, PHVESCEVEIZE D> ThH,
=y FEMERT 2SR T X, W USSR EHA R TH D, S Hic



=y FEEET MM OMEN M BT, Va—R oMb EL, 2R T
F = ADEWHRI~EEENED VBT 5, ZOMLMAIEY BARFETH -T2,

iv



Summary

This year marks 20 years since the first—generation Prius first went on sale
as a hybrid vehicle (hereinafter "HV car”) in 1997, and more than 9 million
HV cars have already been put on the market. It is therefore to be expected
that more and more used scrap HV cars (hereinafter “scrap HV cars”) will appear
in the future. A variety of 3R initiatives for scrap HV cars have been carried
out, including the collection of rare earth magnets from motors and rebuilding
the batteries to make them stationary—type, but in all cases, even though they
may have been established technologically, they lack economic viability, and
the current situation is that a resource recycling scheme has still not been
established.

This time then, as a completely new initiative that has never been done before,
we tried reusing the HV units (motors, batteries, inverters, etc.), which are
the main components of scrap HV cars, as they are. Since HV units are usually
highly computerized and encrypted, reusing them has been difficult, but this
time, we were able to make it possible thanks to tremendous cooperation from
the manufacturer, Toyota Motor Corporation. Furthermore, for our initiative,
we specialized in the ”“second—generation Prius,” which, determined from the
model year, has been appearing the most on the current market as a scrap car.

A variety of possibilities have been examined with regard to ways to reuse,
but placing the importance on economic viability, we made our basic thinking
how to efficiently reuse the motor, which intrinsically has the highest value
among all the HV units, and looked at constructing power generation systems
with the motor as the core.

The current situation is that, amid increasing need for C02 reductions by
means of renewable energy, the spread of small-scale wind power generation is
not making much progress because of the high cost of installation. Concluding
that creating a framework for small-scale wind power generation systems that
would be cost—competitive as a result of this reuse of HV units was something
that would reflect both innovation and society’ s needs, we commenced work on
the present demonstration project, “Creating a framework for the construction
of small-scale wind power generation systems that reuse HV units.”

The demonstration project report was structured into “(1) Creating a
framework for the collection of HV units and for evaluating the performance
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of same, (2) Creating a specification for wind power generation system with
high cost performance through the modification of collected parts and other
in-vehicle parts to a windmill specification,” ”(3) An economic evaluation of
a power generation business using small-scale windmills,” ”(4) Environmental
burden reduction effects resulting from the project,” ”(5) Feasibility of

project realization,” and ”(6) Future prospects.”

With regard to “(1) Collection and performance evaluation,” we conducted a
demonstration test for the collection of, and evaluated the performance of,
15 parts each from a total of 16 second—generation Priuses, by four collection
operators within Japan, in accordance with an “HV Unit Collection Manual” that
had been prepared in advance. Through the test, we were able to confirm that
for each company, the work was completed in a time that was comparable to that
required for a normal gasoline car (less than about 2 hours), and that all the
collected parts were good in terms of performance. By running electrical current



through the batteries to the motors and looking at the responsiveness of their
operation, it was verified by Toyotsu Recycle Corporation that the parts had
sufficient performance as parts for windmills. The conclusion was that with
regard to (1), both technological and economic viability were confirmed.

For ”(2) Creating a wind power generation specification,” we carried out both
software and mechanical specification modifications with regard to each of the
collected parts so that they could be used as windmill parts

With regard to the software aspect, we made it possible to reuse the HV control
system as it was by taking the "HV-ECU, ” which controls the in-vehicle HV units,
and modifying the specifications to give it a functionality by which it would
be able to communicate with TOYOPUC, which is manufactured by JTEKT Corporation
and was going to control the wind power generation system this time. This was
achieved with the cooperation of Toyota Turbine and Systems Inc

Furthermore, with the cooperation of JTEKT Corporation, we developed a
control algorithm with even higher power generation performance than usual,
which made full use of the HV units’ strengths, namely their batteries and
inverters, and would actively manage the rotation of the windmill by means of
this control system. Before development, we used MATLAB to model the correlation
between past wind speeds and windmill rotational speeds, and with the
cooperation of Toyota Tsusho Electronics Corporation, constructed a simulator
that would recreate the same environment as the measurements in response to
wind conditions, then created a framework for carrying out verification of the
control algorithm with the same precision as under real—-equipment conditions.

As a result of performing a simulation at Tottori University in accordance
with the algorithm, we were able to confirm an extremely good power generation
of 28,000 kWh at a wind speed of 5 m/s. It was verified that the windmill control
system using HV control substantially improved power generation performance.

For the mechanical aspect, first, in cooperation with the manufacturer,
Toyota Motor Corporation, we thoroughly investigated properties of the HV motor
which is the part that is the heart, and determined a specification by which
it would be able to demonstrate maximum efficiency when reused as a power
generator. When we did this, we also thoroughly evaluated the reliability, and
decided on how to make the necessary remodeling. On the basis of this, a framework
was constructed that would enable all the collected HV units to be reused as
the main components for windmills, without the need to worry about variations
in quality resulting from their model year or mileage. Next, we thoroughly
investigated the differences between the in—vehicle specifications and windmill
specifications with regard also to the drive components (that is, the windmill
shaft, step—up gears, and couplings), and under the guidance of Hino Motors,
Ltd., carried out the remodeling design work at JTEKT Corporation. With regard
to the newly manufactured windmill shafts, we carried out pilot tests at Yutaka
Seimitsu Kogyo, Ltd. with particular care, and conducted verifications of their
strength.

With regard to the brakes, which are the key point in the safe operation of
a windmill, we remodeled truck brakes to a windmill specification, and
constructed the associated air circuit with guidance from Hino Motors, Ltd
As a result of this, it became possible to slow down and stop the rotation of
the windmill by using control and mechanical elements together.

In order to secure the performance of the highly computerized HV units, we
also targeted the related cooling systems for collection and reuse, so as to
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reuse the units in an environment that would as far as possible be the same
as when they were in-vehicle.

As stated above, it was confirmed that all the in—-vehicle parts would be able
to be reborn as cost-competitive, high—quality windmill parts by making
appropriate specification modifications.

We made reliability a certainty by asking DNV GL, which has a proven track
record in large—scale windmills, to carry out the analysis work for the “overall
system design” of the windmills made using the parts whose specifications had
been modified in this way.

Finally, in order to evaluate any environmental impact, such as noise, that
the windmills might have, we carried out an investigation using windmills of
the same type, and confirmed that there were no problems.

Next, we carried out ”(3) An economic evaluation of the business.” With the
demonstrated windmill production cost and power generation performance as
preconditions, we carried out respective evaluations for the case of use as
an independent power source (off-grid) and for the case of use as a power—selling
business (on-grid), and as a result, we reached the conclusion that even if
there were not expected to be any mass—production cost-reduction effects as
a result of future commercialization, there was sufficient economic viability
(recovery of investment within 12 years) with the current performance

For ”(4) Environmental burden reduction effects of the project,” for direct
effects, we carried out an evaluation by quantitatively calculating the
CO2-reduction effects and natural resource consumption reduction effects that
would result from reuse, taking one HV car to be the functional unit and taking
the boundary to be from scrap car to windmill production (the manufacturing
stage). The result for the former was a reduction of 0.60 t-C02/car. For the
latter, it was 351 kg/car, confirming an environmental burden reduction effect.
In addition, for indirect effects, we carried out an evaluation up to the process
of power generation by manufactured windmills (the operation stage), and, as
a result, confimed environmental burden reduction effects of 42.75 t-C02/car
as a form of life cycle assessment for 20 years.

We also verified ”(5) Feasibility of the project” from both the technical
and economic perspectives. Through this demonstration, it was confirmed that
there would be no technical problems in any of the stages from when the HV units
were collected, to when the collected parts were reused, to the power generation
systems after they had been reused. We also clarified matters with regard to
the issues that would arise if they were carried out in the future as a business
rather than singly (such as the man—-hours, processes and securing of locations).
In addition, we also discussed matters such as the comparison of large—scale
windmills and small-scale windmills with regard to their environmental aspects,
the frequency of occurrence and current market price of the target parts for
collection, and the scale of the market for small-scale wind power generation,
and clarified matters with regard to appropriateness of making this business
areality. We indicated the environmental burden reduction effects by separating
them into direct effects in the manufacturing stage and indirect (ripple)
effects in the operation stage on the assumption of mass production in the future,
and examined the qualitative factors involved in the indirect effects’ being
realized.
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As 7(6) Future prospects,” we indicated the milestones on the way to
commercialization, and clarified the market potential. We also discussed the
content of each milestone in as much detail as possible.

In this reuse of the overall system HV units, the components are not simply
reused as single parts; rather, they are reassembled into a new product (reborn).
Furthermore, the performance of that product 1is outstanding, it 1is
cost—competitive, and will contribute to reducing the environmental burden,
something that modern society needs, all of which make it a truly epoch—making
achievement. In this project, we targeted second—generation Priuses and planned
to reuse them in windmills, but at the end, we also clarified the direction
for initiatives using the same scheme with regard to HV cars such as
third—-generation Priuses (of which close to three times the number of
second—generations were sold) and Aquas (which individually recorded the
highest number of cars sold), and furthermore for PHV cars and EV cars, whose
numbers will increase in the future. HV cars are evolving with each generation
and model: for example, the output and efficiency of their motors are improving,
and the capacity of their batteries is increasing. We have said it before, but
this time we have reused the parts as a unit, so even if HV cars change into
PHV cars and EV cars, provided there is no change in the parts that comprise
the unit the same framework will still be applicable. Furthermore, if the quality
of the parts that comprise the unit improves, the performance of the things
that they are reused in will also improve, and they will continue to be reborn
as new products with high cost performance. The creation of this framework was
what this project was about.
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Pesign load case

(DLC): 1.2

Operating condition: Power production

Wind conditions: Steady wind, Vin, < Vi < Vour
Type of analysis: Fatigue/Ultimate (normal)
Partial safety Normal

factors:

Description of simulations:

Description Mean wind speed (m/s)| Wind bin  Hours / year

1.2a 4 3-5 1262.1
1.2b 6 5-7 1525.6
1.2¢c 8 7-9 1503.6
1.2d 10 9-11 1274.4
1.2e 12 11-13 951.2
1.2f 14 13-15 633.1

-wind speed constant, no turbulence modelled
- Rotor speed constant
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M /kWh (Eﬂaﬂ mpE (BR) BIEFESMICTIHA) . & (B) 20kWAM O RS FEIZ
*4 5 EEERUER (27U v R) ThDH55M/kWhD2/3% — 25 E L T\ 5D,

PR MR L, IVURED A = v La A Mot LT, BRAEE (A) . (B)
DA D28 — 2 TRE AT T,

W, JSLERE LT (A) OGAIE, TFHAERRT R X —FEE R FEMD)

& (M= vNaX ho3y014B)) | NEH SRS L,
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HE 75 BFEFMORTRSEYE

Al =z
. (A) 3945 wEh4aeH
A=y X b .
(B) 591 HH a7 L
R D EESIAE ¢ 2047
+H#i/ B4 - 505 M
A LTI A A M
So=v 7 azxk 10.5 /4 | &H : 1605 H

HEDODT =7 a R
L (50+160) /20=10.5
M/

LY EGED m/s & LT, B
H 7728, 000/kWh/ 4 X 1

[SE=NR

% 20,000 kWh/4E | o n T e
/kWh/4E
— W FERE - ENTL D E

o (A) 22 MkWh Je
NG 28 \
(B) 55 M/k¥h H 57 20/kW A 15 o J&, S %

TEOFITE Bk

LU E ORI GAIE CREEMERHG 21T - 7o R A2 MR T6107RT, NURED A =
¥R NEIMTHE LTca (UF—2 (A) ) Tk, EXMikE (A) 221 /kWho
e 3G B 2350124 XA GEEAMmE (B) 55M/kWh (Hi/720 /kWAT) @
A T B B A I64E & 72 o 72,

A=y a A N EFERBR 2R N E LA, RN MR 221 /kWh D%
ENZBNT HIEEEHIMI2E LN OFE FIUA IRE & IR DR & o7z,

THIE, B AERTH D204 I THomE < EERITE W LT 5,

b B A, AIEERE LT A JEGESm/ s LA oo JB P HILZ 3% & 3 AuiE R DS,
Enlzm EToFELMRE L THL,

HE 76 NEREDA =% /)LaAR Mr—X RO FHESM

SEEEE of 1ZvA+50ZUY IR
(BEA M)

25

— (a) FTE22M/kwh

— (b) FEES55M/kwh

20

—_— (A) ATzt

15 | (B) AT )baRb5YZp ARt

10

0 : : ‘ B
o]




PLE XY BERD 2T H D ATOFHER MG BAE = 2 N TREGFIE 2 38 L T
b D RBEEEN S D EPERSNTZR, ABROBEE LTUTICELT D,

HPE A N OERIC X HRRFER -

REESNVEOM RIC L D REMEROE L 50

FA =T aR N EREE

MSZEJRCoBERMAL MR, Ko - haRl =R A
UM Z2EKRO TR

Bt SORFE 77U BRI Hils C DR I DR GE
KERFOIEFERE LEHEOREELR

V ¥V V VYV V V VY

., mEEOKH, B OVWTIR, ME T2 HIEEE T2,

BE 77 EEORHEBRAHRURIHER

- 6,000
140 mm HESEH(E/F)
- St e i(E) . 5,000
120 ! 4,92
100 - 4,000
80
- 3,000
60 2 520
- 2,000
40
- 1,000
20
0 )
2018 2019F 20208 20215 2022 20235 20245

COREARET LI, XFE T8I HERT Iy b] ICkT 5
{1 o7,
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BE& 78 mHmRTUIvIL

—

BowoomN

BbBERTY I viLfE  CKHEADH)

. I —TEITIBETOMIER 500&

: o CORIES S [ s, BARBEAR.
. NOSERRMTORT (GEE) B5 10008 | JRLES. BoE, EE
. JREOASE DS E TORES L 30008 | RAEBRCHEPD
. A—SRTFI—ARRED 7 — AR 15008

AT, RO,
- ha X EEE (BF) £LY% (raxa@EdupmE, a3 X BEHERA A, b
3 % HEhHEIUN)
SEMO BRI H D b I X RS AR L, NERBEOFIEIZON
TR
- BKH T
=B B < ANRUREISE L7 BT R A A R
- JREEH A= VX —BF (BF)
= B> BN JRATA HC /N R LR TE B4 A $E R
=T AT FT— (BR)
SKET 4 K7 7 — AN TN R HERE FTHE S 5% H#EE
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Bi5 B HHE R R
VI-1. CO2HIExIR (WY RTLD!Y) 1—2R)
HREE

ARFEFETIX HVEOEH M Z Y 22— 235 Z & TH LN L BRIEA MK R 4 5
iz x2AfET, BEHRNEZ HVE(FY 7 R) 15D, mﬂﬂﬁ%%
VAT AIEORYE] L L, Va—2EamaRINT 5 2 &I & D R AR HIEED
REEEWICTHMET 5,

EﬁKm%%7D?X&ﬁ%ﬁfﬂtX@VX?AN?VEU%%# A

FIZBWTY AT L LIS OMR LT HEOTrE X 2R L TEHY
TINRTUEY LT YT AT LB W TEREAM ST ORG L+ D §H 42 %
LTW3,

B& 719 YRATLNOVE) (EXTOEREEXRRETOER)

’ #EXTnLR ‘
HvE ST FHE B K—tv(h L7AUE RESS# TR MG EAE REE EEE Zzo7oq
——————————— |——-I——-i————-|—————|—————t—j—-— L kbl EEEE
e e s %i |
RE B etk \w.ﬁﬁ\ \ﬁmﬂyzﬂ\

2 a0

1
1

1

1

1

1

1

1

1

1

LR X7 RFYY :
1

1

1

1

1

1

BER @%ﬁ frrd ]
W P S NAY
INEAARELRT L CHAISKW x 14) L)
HERRSYT
! AEETOLR |
HVE BIAE RAR R—%¥HAr L7AVE REGE RS SHE FRE S0E RERER ZzOo704

----------- e e e e e A
s wmns _ %L_ﬁ,

I

i

i —l BT Ek Ertimme =
I a [ e | N

:

1

1

HVA= 9k #831 EEa—wh B - A
f pPLC Al [ s | 7 RFYLY
UL BEAS o ,ﬂ .
I SE-HlE1=vk ER BEH-RERL g
' ' T | SRF LA
NEENRESRT A (BAI5KW X 14) 2 e

CE1) ARTEREBUEOMELI S TOLXERTEIBRRLTLEH, LAATEHHERRIZEDH TS,

Gx2) MEREOREMIDOVT, RREKTHLINDERANRESATLOBRESICLHOSEEHN 1 %RFHOHE
BIZDOVTIKEFERZNE LTS,
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KK T9CRLIEV AT AEEHRT D, B 7ot A0 "T7 XV TO L
B Thsb,

(1) HVEDfRE - R - BRI TR (RAR - AEFHAKXEE)
TR BOMIEFMRIRE TS, XFE SOITMRIR - Mt - BHI 7 vt R
B ABBREAWMIN OV AT AT Z ) rd, 2B, 7V U A1 REME

L. vabyX—B L TR Ty T AT T o7 @i, TLVI= L),
ASREG2D £ T%., fRIK « ifE - BT 0B ACBIFDV AT AN XY L L
THRE LT,

TV T AUND=T VT BN ON T, RIS OIS B O BR BT £
FRIZER LRV S D& LTIE RN TIA L7258 ShFH DRI B BE D
ML ERICEB LV EDE LT,

U
B 5L AL

P?*

Bz 80 SRTLINIUEY (R4 - BR: - RED

HVE
" " T 7
) '
| [
ya—zsi—y | | R |
| [
| [
I
| REHS :
| [
: % S A
| TJEH—WLLEE > N
, == | A\ MZ 2
8-8H-7ILZE ASR

(2) AREBF@MTOER (AKX - ZAEILEAKEE)

ASROD AJ A{LIERALER % 3Pl 7 m A & U, BREEAMFHEIZES L CIZASRHIC
BENDRFEHKDOCO2HE L L, BERFHEIZ L HC02HIHEI R HEET H, M
7 8L H AR 7 0w RZBIT D VAT AN U F ) BT, ASRE AL
TR CALER L, WAl A Z L TR A T 7 IRERIK DIAEE TE AT U Z
ELTHEELR,
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B& 81 YRATLNIUFY (HRILER)

BREASIL  ARRSY

CE) BREEICFHC02HEMRLAEHRICEDHTNS

(3) REHETALR (RERAX - AERLEAXHLRE)

IR E—FOREE ST & Lic, MR 82T ERE Y vk 22k 5
VAT LN FY R, REIIREEL =y b, RER, EEE - R EES
AR DA bR . T FhORE T e 22"y o2 ) & L THEELT,
M 82~[XF 85 |[ZMHBIT m 2D &Y FEMAERT,

Bk 82 YRATLNIVE) (IMNERAANRES R T LK)

Hva=wh $KEE RERK KXY LT7ALE TG TRIOEIE Sia EHR #%65 BEHR 20704
|

e EE S
amme|

v

_______ - - —_—— e ———y

28 | 3

—
LAl 4830 FFIASHE I
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! 1
| E¥E ik !
I v y v '
| S Fgazor | EE-DE | 1
1 \ NG J, N .
: : BLC T - | 277y !
1 / / \
! RE-Flf=vk BERE RS- AELRL femmee . 1
| : ‘ DRATLN )
1 1V X ) .
: NERENFEELRT L (HHIKW x 14) o) !
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B& 83 SATLNYVEY (REERE)

A 7tk J2z/—)L JAELY

IR HifE

ARz (RTM) rbya’u

R iR £RAE R{E

Ak LipeS LETpeS

ek IE
WV
EAIE S AR
SRT LN
#31 &)
E\L 'JE\. 1= VAN
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B& 86 YATLNYUEY (EERE)

|

4

R RE | | WE
Vo L

W W | w2

‘\ ZzoyoAd

[k EIE

\7
o - 1A - (FR31)

753 —w s _ &
Zigazok ¥ & NA

S NI D

B

(4) Wazy bZ2)A—XRLEHEI=Y FME (XEEARDOH)

JE\EE RV - AL, BAEERO = MIFH R L EO 0, FEE
2=y FORGED HEBNZFEAN T D MNE N D D, AREIHF RO TITHV 2=
v he)a—A L EL=y NUEEZHET S, KE S6ICAEREL=v
OFRE 7 v 2B T 2 BEAM DT O AT LAY 2 ZRd,

B%& 86 SRTLNADUEY (Wazy bZ2YI—XRLEREI= Y FHIE)

HV =k BRA L7 A28
r==Tr======="= ____T" _____ JJ; _______ i |
I 2 |
: 1B 4 :
| ! | |
| L LTpeS 1
| | |
I | :
| |
| |
! gk FIE E1E :
l | :
: v SATFLIN
| #8371 PLC -~ g I
I ! S et

SRk ki Y]
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(5) REHEE1I=Y FOFHRBETO LR (REAXDH)

JE B - R BZES  BOER O = o NI R L RO D, KE
2= FOFHREED HEBNZFEM T 2 MER S D JERTAANT U F VB0
TN HE L AT AOFHBE LR HET 5,

M STICAFHE == FOFHHRIE T 1 & X ZEBIT 2 EREAR T D A
TANRNYUE Y BT, W=y b2 ) 22— LG L REOFEOREL
=y FEFHRIERT 52 L2 BET D,

Bk 87 YRATLNOUEY (AEEBI=v FOFHREE)

B ARk BKE £R ¥ 8l L7 A2V 5E
N [ L |
1 .
|
RE ORE RE R4 !
|
|
P S P S it 5% :
|
|
|
|
Wk EE L !
|
| .
¢ |
|
EEI1=vb PLC |
|
| _ .
“/XT-L\I\ |
. I
4837 "7/’5"U I
__________________ sy
E-4EHIL=Y

2. 1RV N)EFIEE

BENBAMR TR, BRI Gy (HVER) | NREEREE, B, FRERE (T
VoW, I, R E) AR e Uiz, PEHBIfR T, B O
BB HE S AT L) | HLEY) (Va2 by X —%DA7 T v ASRE) | C02Kk
OBEFY) (A7 77E) xtge Lz,
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3. ARV T—EEELC2HEEDE L

(1) HVEDRE - - B TOER (ERAK - ZAEXAXHKE

X3 SSITHiflA « BA - BHI T v 2D A X2 b ZRT, I&’%%ﬁuﬁ*%
TRE, MR - A CRO2TRIZST, FhEFho TRIZOWT, & A (Input)
&R - AZPE (Output) ZFER L TW 5,

B, AR a2—2AEI N5 FER =V (F—F—, NvT U —%) 1T, #
K7 vt 2B THFAE LR TRV A SN D X=VEHTHY | B EHERIED
I OTREED TRER, ASREAERBIIZLLAENEOLE LTINS,

H& 88 MIBARGDA A MY (MK - B - 2A)

#A (Input) HEH - &£ (Output)
ERIRALI | [EAERMSDOHEF] {%JF%#bwﬁH%]
&

HVEE : 1,250 (kg/&) HVEQD (EEHS) : 700 (kg/&)

- HV/NwF1— .38 (kg)
Jao—77>:1.3 (k)
A4 2—% 21 (kg)
HVE—4 — : 106 (kg)
IR T4vT 2.4 0 (ke)
SOIT—42—:9 (kg)
AA04%, F:8.6 (kg)
JL—LTA4¥ 1.6 (kg)
F0fth - 362 (kg/&)
X1 HaRE=EENEFFA
X2 REASE=SIX. XHkalZitE D
BEZE8EEELTHELTESR
KIFMAEDIZH., ITRILF—HEIC

FBH002H%EIZHTNEDE LT,

W - ER T (%uft‘f‘*%b\ B DR F] [%uIE‘f‘*%b\ B DHEEHF]

£ HVE® (BREHZ) : 700 (kg/&) ASR : 155 (kg/&)
TULRAKEBNHEEE :5 (KWh/B) | - BRI F5v 7T :545 (kg/R)
ALy —BHEEE : 48.2 XTASREE(L, X#kalciEBOHIEE
(kWh/&) HHEESEHLTHELTES

XHEBEBNIZ, X#bk YEEHS
DEMUEEEL-YOLEEN
BEZEHL. ZOEZALTHE

a) EH(2015) (A& BB E (ELV) O&JRRT > v L EBEAMICET 5 2 2T L4547
b) ZZEUFJV H—F&a VT 27 (2016) ERR2THEEIKRFRIRLIT « AT LAFEEFE

(BBYE Y A 7 L OEEEE L 2SI E W A 7 v 20 &L FERERE) HEE

(2) ARLBFRTAER (REERARK - ARFLEAXHE)

X3 891, HALIE@ T ot ADA R WY ERT, BEEICE N T
1 R DOASROIEZEE L TRV, £ 20 b HEAFRER Y 72V O JFUHN 2 5H
ML, #EFEITo 72,

IRB I AMEER T v A OREAMFREICEE L T, ASRPICE £ L KFEHR
KDC2HEF LT 52 L& L, CO2HEM &JFEHAL H 2 k) IZFLHE D 1. 24
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tCO2/t-ASREFIH Lz, =7 vt 2= 3L X —DC024k H &AL 535 STk
) IZFLHD, m—2 % 1 0.529 tC02/t-ASR, LPG + #jf : 0. 0221 tC02/t-ASR%
FIF Uiz, BZIEEIC X DCO2HIB RO TIX, PR2TEEEBOBERFE
ZAHEHREIC S % | 0,491 tC02/t-ASRE L7,

H#%& 89 RIEAFDS VAU (HREBMITOER)

#A (Input)

B - £ (Output)

A RIEBE R
I8

[#EHEZE]

+ ASR : 155 (kg)
TN 49.6 (kWh)
a—%-o X :26.35 (kg)
ARAE :11.6 (kg)
LPG: 1.2 (Nm3)
XX Akc &k Y

[H#EEHESE]
- AmXZ4 :39.8 (kg)
BRRAZIL 20 (k)
AR 7 (kg)
€02 : 201 (kg)
> THuBATZR/ILFXF—HE:
85 (kg)
>  ASREEZEZ : 192 (kg)
> BEREEBICKDC028IFDIE :
-76 (kg)
XXakek Y

c)iBEFM (2012) TEHENVEBHZE ASR) OFRIE - REIZEALLSA IHAILTER AV b

(3) REEETAEX (HEXARX - KREFHAXHE)

BIE 90~XFK 92iZ/MUEE —-HFDRIEICB T H A X MU RT, BREBT
nry~vr4vruaYyraryhia—7— [ IEEEEOIULTOLD, 42X
FUIZEF EL TR,

H& 90 REAHFOA RV M) (REESE)

#A (Input)

HE - £ % (Output)

IRFDHE | [HHEF] [HEHEE]

& - TRV 3T ke IRFIHEE 19.7 (kg)
2zx/—J)L 11.7 (kg) ¥ CAkb &k U
JOoELY 6.8 (kg)
EH 22.6 WJ
XXakdk v

e RN AR | (HEEHEE] [HEHEE]

& ToyA= kYL 93.7 kg REHM 44.3 (kg)
EH 19,309 MJ XXHkd&k v
XXakdk Y

532 [#EHEZ] [=3r1E])
IRFIHEE 19.7 (kg) CFRP 64.0 (kg)
R 44.3 (kg) XX ikedk Y

EH 832 MJ
XX ke & U

d) JLCA-LCAT—#X—2 20154 4k

e) Tetsuya Suzuki(2005) “LCA OF LIGHTWEIGHT VEHICLES BY USING CFRP”
FOR MASS-PRODUCED VEHICLES”




& 91 BEARKOSA VAV MY (BREH - BEESR)

#A (Input)

BEH - £ (Output)

VAPEBRAE > | UESHEZ] (=3EfE)
5 8854 - 1,326 (kg) ELE# : 900 (kg)
AKRE 2719 (kg) C02 : 1,350 (kg)
Ax 502 (kg)
KEKAHX :36.9 (kg)
Xakdk Y
FLEHE R—%44 F: 796 (Kg) (i EZ]
#E TH 21,698 (MJ) TILE =y L - 154 (kg)
ARA :23.87 (kg) C02 : 1419 (kg)
206 (kg) MR & Y
KEKAX 57.1 (kg)
Xakdk Y
7S BE | (HHES) (=3EfE)

(7L 4R FTILE =y LME - 154 (ke) FILERAFZ v k150 (kg)
HoOEEZE B 440 (M)
SEICEW) HKX@Rdk b
ELE LR | [EEHESE] (HEEHES)
& RILES U RFEAD R 2328 (ke) a4y )—+k:5000 (kg
b 1503 (kg) XXpRdL b
7K 1166 (kg)
BR 22.1 (M)
Bim 1.73 (L)
XHRd &k Y
TERE (#EFHEF] (E3EHE]

a9 YY—Fk 5000 (kg)

BEEZEE : 5000 (ke

d) JLCA-LCAT—#~X—2R 20154FE 4hi

B& 92 BREKFEOA RV M) (EEB)

#A (Input)

HEH - £ % (Output)

Bk - T [HEEHESE] [HEFHESE]
#3854 : 205.8 (kg) [EIESRMR - 140 (kg)
AIRE :40.74  (kg) C02 :184.7 (kg)
Ak 10 (kg) XXHkd&k v
RKARARX 4.72 (kg)
X Ekdk Y

#i - 0T | [HEEHEZ) [3=511E]

(v [EZESA#R - 100 (kg) T 7 HEHE - 100 (kg)

IN—H —D EH 233 M)

HNEESE
I2EH)

7 -R7Y
vy EsE

(#EFHEF]
- ISR - 40 (kg)
B :79.86 (kWh)
LPG : 1.452 (kg)
XKXEkd&L Y

(5R3EfE])
R7Y2T 40 (ke)
C02 : 4.356 (kg)

d) JLCA-LCAT—#X—2 20154 4k
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(4) Wazy bZJA—XRLEREEBEI=y FEETOER (REHAKXDOH)
K# 93IcHV2=y &2 Va2 —RA LB =y MUEBT L4 X MUIR
T, Wa=y b2 a—ALTHEE2=y hERET L0, AFEESFRITE
WTITBREBEARM AR AE LRV,

H& 93 BIBARKDA RV M) (Wazy bZEJaA—XLEREEBaI=y FMELE)

#A (Input) B - £ % (Output)

#H5T [E3HE] [E3HE]

HV/Xw 7 1) —: 38 (kg) - RE -z b :166.3 (kg)
JoJ—77>:1.3 (kg)
A4 21—% 21 (kg)
HVE—4— : 106 (kg)

(5) REHEFEI=v FOFHREUETOELR (REAXDH)

M#FE 9ICAEHREL=y hOFHME T mERXICB T LA X MU RT,
Wa=y F& ) a—ZXLEGE L RAROMEEROFEEL =y FZFBUTERT 2
TEEME L, AT e R IERFEMHSFAICB T OHV2=y hE2 ) a2 —Z L
e =y MLE (KR 93) ICxHE L TR0, FEICH M2 G 5 72 Dk
FATIIREARMOBREET D,

BR 94 SRTLNOVEY (RERELI=Y FOFHREE)

#A (Input) BEH - £ (Output)
Bk - T [HEEHESE] [HEFHESE]
8L A - 178 (kg) - EIESMR : 121.2 (kg)
AR\ 35 (kg) « (C02:160 (kg)
Aix:60.6 (kg) XXEkd&k VY
RKIRHARX 4.08 (kg)
X Hkdk Y
7L S| [HEHESE] [#EHEZ]
& - AR—FH Ak :55.8 (kg) « TFILETZ=HL:10.8 (kg)
T 1521 (W) « (C02:100 (kg)
AIRAE :1.64 (kg) XXEkd&k VY

Ak:20.8 (kg)
KRHRX 4 (kg)

XOCHRd & Y
MmI - #| [HFEFE] (=5HE]
(A5 x| EEHEK: 121.2 (kg) - Ny TY—:38 (ke)
— 4 —®/E| - FILZIARZUL:10.5 (kg) - Aon—%4:21 (kg)
S EICHE | - #5333 ke - REH :106(ke)
H) - EH:182 M)
#3L (523LfE] (5=3EfE])
Ny T1)—: 38 (ke) - RE-HlEHI=v bk :166.3 (ke)

A nR—=45:21 (kg)
FEH - 106 (kg)

d) JLCA-LCAT—#Z~X—2X 20154 4hi
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4. IRIEAR (CO2HHE) OFEH

CO2HE RO BT I L TR L7 H O Fe 8. COZPRHIER IR & % (% 95
(R, R CORBEMUREIL . FOBEA S EMA L, A < RIS
B L7 AT R — I LT FROPEIEEE 7210 % = & T, Cozpriti %5

H L7,
K%k 95 CO2HEHHENHEHICFI AL F-HHFREH
B CO2 HEHtR#k H
(A | (W) BE oo
) CEEs) | EHTE (A - ~ Jo.587 [ keco, kwh [3]
%i@ﬁm% B 0.843 | kgL | 2.58 | kgCO,/ L [1] [4]
A R¥E JEURE B - - 2.61 kgCO, kg [4]
KA I ;F)’G R A ~ | 300 | keco, ke [4]
o _
%15;;&773?(%‘“ 0.002 | ke/L | 2.22 | kgCO,/m* | [2] [4]

(1] mis@EE e Ak

(2] ZERFEE=1.2929, WIFH A LE 72X E=0.65L L CHIH
(3] BRBid TEKFEERIOCO2 PRtk CPRL2TH R ) |
(4] BREEE  THT - |5 - ARGIE IS T D2 RESE - Pt —%)

(1) HVEOEK - R - ZEA TOoER (#RAR - REFTFAHRHEE)
HVEE DA « filh « 357" 1 & 2 2B 5 Co24kHEOFE HiEfE % X% 96
R T, ERFRICBWTHAREIEFRITB T MR - i - 2B 7ot
A THIRT 5 % BRIT[E— D72, REIZBWTCO2PEHBEDZITAE Uy, &

H U 72Co28FH £:1%0. 031 t-C02& 72 5,

E& 96 CO2BEHHEDREH (F4 - BE - 27

OBATIRILF— QR BT CO2HkH &
@ @)
FHIEATIIE | EAH :53.2 (kWh) 0.000587 (t-C02/kWh) 0.0312 (t-C02)

(2) AREBERMTOER (REARK - ARAEAXH#RE)

HACIEE 7 0 2B T HC024HEDRE R A XFE 97T RT, Wk
FRICBWTHAREIESFRITB W TH  F AR 7 & A TR 9 5 xf 5%
Fl—D7-0, REIZBWTCO2HEHEDEITAE U W, BEHH L-Co28E&EIT

0.19 t-C02& 72 %,
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7B AMCIERL T 0 A DA EIZEE LTI, ASRPICE ENDRFEH
FKDC2bEF ETH L L L, CO2BEH &IFEAL H 23 ik (o) IZRE# D 1. 24
t-C02/t&ZFIH L7,

Bk 97 £C2HHENHE (FR{EBMIOER)

D A= Qe 2 CO2HEH &
¥ Hkcdk Y (DxQ)
ASR HH3EZC02:
1.24 (t-C02/t-ASR) 0.192 (+-602)
a—4% AEFEC02 0. 082
AAEBERT | o0 0155 (© 0.529 (t-C02/t-ASR) '
O+ X e LPG - &% B 3&C02 0,003
0.022 (t-C02/t-ASR) '
BREBEKCOEE | | o7
-0.491 (t-C02/t-ASR) !
&5t - - 0.202

c)iBEFM (2012) TEHENVEBHZE ASR) OFRIE - REIZEALESA ITHAILTEI AV b

(3) RERETOLR (HEEkARK - AEMAXHE)

JEVH LIS 7 2B T HCO2HEH EOE HimfE 2 & 98~XFK 100127
T, PERFRICBVWTHAREIF RSB W T, BER, JEdg - MERE,
B ER T LIC LG 5720, ATEICB W TCO2HEHEDEITA LRy, TR
FRo 7 rtE 2B T HC02HEHEIT, JRER RS ¢ 3.29 t-C02, JR HH - J5
BILEH 0 5.81 t-C02, HiMigs : 0.28 t-C02L 72 %,

E& 98 CO2BEHHEMNREH (AERHE)

OBAIRILF— Qi R BT CO2HFHi =

@®x@)
IRFLHEE | FEH :6.28 (kWh) 0.000587 (t-C02/kWh) 0.003 (t-C02)
REMHERE | BH : 5363 (kWh) 0.000587 (t-C02/kWh) 3.148 (t-002)
R T 231 (kWh) 0.000587 (t-C02/kWh) 0.136 (t-C02)
A&t - - 3.287 (t-C02)

F%& 99 CO2 HrHHEMDHEH (REH - MEREAS)

DBATF L= OHERER T

(@D x®)
G HE NS O | BR 502 (ke) 0.00261 (t-002/ke) 1.310 (t-C02)
Rk XHAHR 369 (k) | 0.00110 (t-C02/ke) 0.041 (£-C02)
FLSten | A 6027 (kih) 0.000587 (t-C02/kWh) | 3.538 (t-C02)
% E5 . 296 (ke) 0. 00261 (t-002/ke) 0.772 (t=C02)
XHHR 57,1 (ke) | 0.00110 (t=C02/ke) 0.063 (t-002)
FLEBE | BH 122 (kih) 0.000587 (t-C02/kWh) | 0.072 (t-C02)
&5 6.1 (in) 0.000587 (t-C02/kWh) | 0.0036 (t-C02)
BLSAEE g 173 L 0.000258 (t-C02/L) 0.0044 (t-C02)
e - . 5805 (t-C02)
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3 100 CO2HEHHEDH M (EESR)

OBAIRILE— QR B CO2HE i 2
(Dx®@)
Higk . I Ak 10 (kg) 0.00261 (t-C02/kg) 0.183 (t-C02)
EHKAR : 4.72 (kg) 0.00110 (t-C02/kg) 0.005 (t-C02)
#37 - MT EH 647 (kWh) 0.000587 (t-C02/kWh) 0.038 (t-C02)
XF7-R7YY | EEH:79.9 (kWh) 0.000587 (t-C02/kWh) 0.047 (t-C02)
VE- 2 LPG : 1.45 (kg) 0.00300 (t-G02/kg) 0.004 (t-C02)
it - - 0.277 (t-C02)
(4) Waz=y bZYI—RALEHEI=-y FMEETOELR (REIEAKXDH)
HVa=vy hE2 ) a2—RALTHEL=y MERET 5720 REFEFXIZB W
TIIBREBEAMMAIEAE LR,
(5) ARERBI=-v FOFRBREETOELR (EARXDH)
BEREL=y MMUE T o 2 2B AC20EHEDE HIEEE2XE 10112
IR, RFFEF XTIV =y h2EI=y b LT 2—RT 572D, K
Tt AOBREAMIINERFRICORG L& s, FHL7ZCo28EH #130. 60
t-C02& 72 %,
K% 101 CO2EFHENEH (AEHREBB1=—v FOFHHFREE)
OB-AIRILF— @ wEEH CO28EHi =
(@D x@)
b Ak 60.6 (kg) 0.00261 (t-C02/kg) 0.16 (t-C02)
Bk - B EHKHZ 4,08 (kg) 0.00110 (t-G02/kg) 0.004 (t-C02)
FILSthes | BH: 423 (kWh) 0.000587 (t-C02/kWh) 0.25 (t-C02)
& Ak 20.8 (kg) 0.00261 (t-C02/kg) 0.05 (t-C02)
EHRHZ 4 (kg) 0.00110 (t-C02/kg) 0.004 (t-C02)
MIT - 57 EH 217 (kWh) 0.000587 (t-C02/kWh) 0.13 (t-C02)
&5t - - 0.597 (t-C02)

5.

IRIEER (CO2HEHE) NiTHER

NRRAF B AT 5 (15 kW) 1EORE] OBRETAR &R & ARK
AEATHIRT D & RGN TP E L= M2 HET L0ERH DT
W, U m— Rk AR 5 ARERE SO J A8, CO2BEH L (1) 13476% (0. 60 t)
P % (WF 102, K& 103)
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Bz 102 VE(F)HR) 18005, MNEANRBURATLAIEOHEIZLFRER

fir
(CO2EFHHE (t-C02/%&) )

CO2#EHE (t)

PAE &
ek A=K AREEAR

BRE - HRILARH 0.23 0.23
RERIE 3.29 3.29
AEH - AEELSNE 5.81 5. 81
R EREE 0.28 0.28
HE - HlEa=—y +EE |0.60 0
&&t 10. 20 9.60

Bz& 103 WE(FTUDR) 18005, MEANRESATLAIEOREICKLIRER
7 (CO2BFHE (t-C02/%/) )

10.00 -

8.00 -

6.00 -

4.00 -

CO2HEH & (t-CO2/A)

2.00 -

0.00 -

10.20

kAR

9.60

7

AREFEA X

mHEE-HE
—yhELE
m R EE

= BN AEE
CETS

mEEERE

RE A RIS
A




VI-2. RXARERHEEE WL RTLDY)1—R)

1. HEAREEM

AREFEICBWTHV A=y h 2V a—AEN5 2 & THIR SN D N—Y VB
DBz G 5, MREHALIL, CO2FH B2 FHMh L 72BR & Mk THVE (7Y ¥
) 1Dy, NURSFEEL AT K1a0RE] &L, M - Sv o F
UbE 19RO LD 2R 5,

2. RAREBRHEEE DT

CO2PEHBEFHHEBFICFIH L7zA v Ry YT =2 & Lo, N—V U EROM
HEEZBEE L, 2B, k&G CHL/NUEBES AT LOREREIZED D
EIAD 1 Y% AR ORI OV CTITREGFLF O %84 & LT 5,

MR F R EARIZLFESF XTI 2 & AREESF X CTIEHHICHEEL= > MR
ETDHMENRRNTZD BILACHR—FT A FEWVo o= U EJROEN D7
7%, HETHKT S L, RFEFEFRIWER TR E LR, XR—= U BFRO M
BEAKI4% (351keg) D 7e< 72 % (KF 104, HFE 105) .

Bk 104 VE(FUHR) 18085, MNERANEESRATLIEORE
EEFEZN—C UV EROERE (kg/B)

N—UUBRE (kg)

N—=D U ERE

WEAR AREIEAR
BHA 1,735 1,562
ARA 381 344
Ak 897 816
KK H R 61 57
R—F44 + 852 796
avhy—k 3, 831 3, 831
Z Dt 1297 1297
&5t 9, 054 8,703
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Bz 105 VE(F)HR) 18005, MNEANRBIURTLAIEOHEIZE T H/1\—
DURRDERE (kg/B)

10,000

9054
9,000 | 8703
8,000 -
€ 5000 - "ok
B mEAVRRD
g 6000 - R
e mAR—FHAb
%3 5000 - .
i mRATA
A 4,000 "
A m ik
. 3,000 -
Z L Ry =)
2,000 -
LE- 3%
1,000 -
0 -

kAR ARRFEAR
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VI-3. T DHMDIRERFAERR

A TIX, HVE (U U R) 1RO T re A/NIRSIREES AT LB
ETREADOEWIER L TIMEEIT o722, 1 BOHVER [E5] L)
RELIAMCH T e Be 2 N2 TR TE 5 & LI2GA ., &0 X5 726l (===
N =N OBEESELEE) 2 b2 DT ONEERMICIHMET 5720, 2 2 Tl
HVE ORI AT EOE N (HWVHEZ BB L L TOLOF AT L8546 LHVE A2 3 &)
HEONERNFEES AT LE LTHAT25E8)ICEH LT 5 2 & A2
T,

1. IRILF—NEZDREHDR HVEDSA 7H A4V IILTOER)

(1) BEREHLAL

MR Z T1BOHVE (FU T R) OFA 7% A 27 LTOEMN GE1TH L
T E ) 22— 2452 LI iémﬂﬂﬁ%ﬁ/XTAkbfwﬁﬁ%a@)J
EL, W=y FEEHALERBEICEA2BE S mEAETHENAT U H VT

T, TRAF = OBGER R A CO2HLE TR L 72, ARFEFEICKIT L7 mE R
OFnFPE & . HlodS &I D0k 7 u A O 2 X #E 106125~

& 106 SRFLIINOUEY (WEDSA I79A4 I IILTHER)
HETOELREEXERIETOER

] T OER | | ARETSO4R

HVE

AREAHXBEICLD
0FHDREEEETE

| 1
| 1
| 1
1
1 : v v
: i Yya—Rs8—y HVI=yh
1
: ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
: : HVAZwh :
J 1 1
1 1
: ASR s,m=7 T SRFL, !
. SRATFL YATL
j B Sl 1 j s $ 1
: ﬁxzt_,@m IR, H L AR INHUE |
8- 7ILSE BERSY 8-8H-7ILSE RERSY #-8H-7ISE

CE) ARTHBRRELTVIOEF, WEZEHEL LTOAFATSEE (ETOLR) LHWVEZEH
BERUNERAAREVRATLELTHATSEES (RFRILETOER) THD (WEOLLFEONEANRED
ATLOHEEREDERZFMLTLEDIFTEAENWI EITER) o

CE2) MNEREQRERMIOVT, RREAGTHLINERNRELATLOREZRICHHDEIEHN 1 %REDE &
[ZDOVWTIFEHER RN E LTS,

CE3) MEREBECLIDIEEIR RIZRLF—HR) (F. YA FRADCO2HHRE L TEEL:, CORKEE
DCO2BEIE, —BROBHFRHEZ AV (REHMIT20EM. HFHERIIFER2TEERREESTH 50.000587
tC02/kwh)
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(2) 1RV M) EFIEHR

BEANBAMR TR, BRI G (HVEE) | NUREEE, B, FRERE (T
VoW, . R ) Rl E xR E Uiz, PRMBIfR T, gy (v
2Ly X —HDAT T v 7 ASRE) | CO2RUBEHEY (AT 77 Y) Zxtgd
L7,

(8) N UF) (HHFER)

M 1061/ R LI AT LNy 2O, @7 et 20#M%E L FIZRd
(VI-ICRET D VAT ANT U H Y EHET My NE0T=H, 7 VI-L L
PEREHLAL” CRER L7 7 e AXAM L, KE 106 THZICEET L nt A
DI FFLHET D, )

OHVEDEFT Ot R

K 107TICET o RACB T DREAM DT OV AT AN F U 2R,
TV A—BERERINDETOETEMEL, ETHEEEIZIOknE Lz,

BE 107 SRTLINDVFY) (FET)

HVE AV
|
== === ==
! 1
| I
I E1T !
| I
____t___l
ART L
HVEL N
A\ M2 2)

QAREIMAKXDAEICLDZIEESOLR
AREFFHFRO/NRIESIZEL AT 2L D1 kKWhoFRE L Lz, FEEMMIL20

FEMZBE LT,

(4) ARV NYT—REEDERA

A R_R M) TF=FREOEZ S U TIRT VI-ITHRET 5V AT LAY
AU LB T AN L NS, 7 VI-L 2.4 X MU REEE” THER
LicA v Ry MY TF—2 3K L, XFE 106 CTHIICEBT L4 T
— 2 DHEFLET D (VI-UZIRB W TRl S A7z Co2Hk H #I2IT—# I = L F —
BIROC02%Z G-, TNHLERWZHDZ TRV —ILK (CO2HH) FFMH
DDA RN T —2ELTERLE) |
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@ HEOEFTIOER (H£E)
X#£ 108ICET7ut ADA X b Zad, %A (Input) EHEH - APE

(Output) ZFHBR LTS, T—HIEXMETELNTZHD, KOO X J A
Ny 7 ELEZHNTNWD,

B& 108 BEAFDOS R M) GETT)

#A (Input) BEH - £ (Output)
EIT [XHRED D DHEET) [XERESEH S DHEET]
HVE : 1,250 (kg/&) - HVEE : 1,250 (kg/&)
R T O RODAEOSE - 002 6,540 (kg)

AUy 2817 LkEZ HAE DY
& 35.5 km/L&285%E)

Q@ AEIAFARDAEICLIXAEELHRHFREICLIIREELDER

JE\ B FE T K D CO2Hk B R 2 -3~ 5 720, AREFEHFXNORHEIZ LD
F L BEAF A ié%$5k®#\%@IXW%~@%ELT$£ﬁﬁﬁ
DT AR F—INICE E LT FEEREDZ5IC—KEIRO YR 2 20T 7= b D
%%ﬁﬁﬁ%ﬁ@%&bf%mﬁéo%ﬁ@%imﬁﬁ&b HE AR BT Ak
QTEEBRHEA 4 CTd 50. 000587 tC02/kwh & 95,

(5) IRILF—PRISHHER

[THBEDOHVHE (FUTR) DTATHA T )VTOIEH] O LF UK EE
kA (HWVHEAZ JBBHE L LTOAMAT5EG) EAREIES X (HVEA BB
FOVNUR ) FE S AT L LTRIAT 285:6) CTligd 5 & RFEFEH AT
FEMIFI5, 000 kWh D Al = /L —Zh J (CO24 5 T5000 kWh/4F X 204F X 0. 000587
=58.7 t-C02/H « 204F) b D, HVEOAEIT, BEIE - H A {LiEmh, B
BEIRDITFI N —HBEETTEEOTEZLDLTH, KO R —ILK
(CO2HBE) T, T A 7HA 7L (204F) & L T42. 75 t-C02/ % - 204E (4E[H]2. 1375
t-C02/1H) Y OHIBZN R H 5 (MFE 109, KFE 110)

USE Rk 2 748 B2 O HE R $IE . 0. 000587 (1-C02/kWh)  (H284FE12 8 27 H BB IEA ANFE)
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HE 109 158OHVEDS A 79147 (20F) TOIRILF—INE
(CO2HEHHE (t-C02/& - 205) MEDHEE - RETRILT—)

IR)LF—INZ (CO2HFHE (t-C02/& - 205) 2 &)

JOo+R4
ek A K AREFHAR

T GED) 6.54 6.54
BE - HRIEER GX2) 0. 04 0.04
BREHE (GF3) - 9.37
BREXE - -58.7
&t 6. 58 -42.75

WL YU CFIHE 2817 LXPEHFEEAL 0.00232 t-C02/L =6.54 t-C02
TE2 - BRIEIIXFR 96 L FkE, T AMLIREIC SO W TIZXE 970 9 HASRHEEDOCO2E7E LWz b D
W3 M 1021080 2 MR RLE . E il - mEALE s R, HEEH RS O S FHE & FER

K& 110 18OHVEDS A4 7914 (20) TOIRILF—INX
(CO2#EHHE (t-C02/& + 204) MEDHEE - HETRILF¥—)

20 1595

8o Medhm @ Wesay (XA LEDES)

Ya AERE

-~ -

_K_ o

i S 20 m 3 H R IR

wW 587 N

T ? -40

< 50 P
REMICCO1BET
-60 — 42.75 RO I
EEA=H AREEAK X—BlIREmE

2. REBICHSERLKRHR

(1) BEREHNL

AREETIE, WHEOFHEZ®mELLIEDLZ L1k, ZRICHVW DR EIR
NofEoh g RMbEE2 2 L (BE=EOME) ZHEEL TS, Zh
R E 2. BREHAIZ THVE 1 AR L6 &L, k7 nkt R L ARE
AE7 vt A AL TR D, BRI NV E S R EFREL EET D L T,
EORRFEFLE DM T 2 N2 MBI FET 5,

R D REFEIZHOWTE, EH @ E DR LT 2 BT RERIEA (25 R0 &
TREYIRERDE 2 24 5E L L, WWVEORMIZL > TELNLERIT. #
OHBHEZEA L, EEERFSET220ICET2EBATE LV E L, KEIEIC

P ELsEE TERMER ST~ =27 1) (20084)
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BiF5 70t A0 MEHE . SR ET D07 0t 2 OFHMEHEE & X3
1112 57%9,

BE 111 SRATFLNDUE) (XTAEREXERIATAER)

] %I ObR | | FRIETO£R
HVE HVE

____________________

I
1
1
1
1
| ZOfEE
mmm& Hva= J|~ : e
| mans | !
|

Y1—R/8—=Y

v
ASR

8- 7ILSE BEIRSY X-8H-7ILSE BERSY -8R 7ILS%E

(2) BERDETEHE
(OHVEL|ZfR D 52§
HVEDOFIHIZ L > TELNAERIX. LD EZX FE2SE L L, 'VEOME

B R MERBEOARICFE LA LT,

B%*E 112 1BOHVEIZRSIER (/&)

B &R
BEIEAKME GE1) 2,500, 000
MEE (GE2) 418, 606
TEMEHE (X3 609, 840
&t 3,528, 446

L 2T Y o R O BT AR
W2 WYY R 2817 Lx AV wBE 148. 6M/L°=418, 606
T3« I IR 12454 X B FEERF 2250, 820 P /4E° =508, 200/

@ B FEEIAR D HELE
RS R B L DR AN EFEICIVGEONLEENAL LTEEAEL

- SR IIFITA Z R L7,

P X —7 Do i E ] 201640 Y U ik 42 [E 5241 0 P14 fE
HEh B RA R EE WIS TS EO BB ERABIM ) HR] 0O 46 AR SR 20164 51K
BBE TR TRFEERDRE) 20158 Y72 0 O A BB (58
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(3) BEHDEE

# 11312 1 B OHVEO B O EEREZ RS, MURNFEES AT LE L
THHMAT 5 Z & THKI22,000, 000 OF 7= 2 IMEEZAIH L T, £DF
FHEETHURG N E AN THEREDS TSR ISR > 72,

B& 113 12OHNVEDOERZ (H/ &)

o REIAR

BRI (BB —2)
HVEEIZIR BB GE1) 3,528, 446 3,528, 446
BERTBICERLIER (GE2) - 22,000, 000
|t 3,528, 446 25,528, 446

L HVELOMAS . BB, #EERR L WS- B LA RETH D L IRE
VE2 ¢ FEEEANAS A Fit/NEE B 55 /kWh & AR E
H A% A — 22 B CTIRE 288 820, 000 kWh/4FE X 204F X 551 /kWh=22, 000, 000 M
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VII. EXEHATEMSE
VII-1. i ERg
1. WVENMNSDEGEEIRIZCEB/NEIRARE AT LDERE
HVEE N & FEE M A BN L, Z e/ NUR R E S AT LAOEZEIZ Y 22— A3
HHERETIE, BUNEZEDOAFENE, BINGE & O B bR, /NR ) BE S AT LW
T OVEREMEZR 72 E WS, BB R D - BHRMFMORA o S &7 D,
K2R 114 THEEBICARFETEUSR L L7227 O 2R, e ED XD
IRMRRETCHVEEEE S L THRAL TWA 0 E R LTWD, KE 114FDFEXFY &
WX, A—27 v a U TREI SN2V 0 ZRNAFE S T SRR E O ) B
LTW5, AU XE 1H4FOEEEFE & X, 4—72 v a > TR S vz 2t
TV ZAONEEITIHRECH D, AFEMFETHRREZ L2 7TV 72 (KE 9)
X, FERCEH DRI TETH . EEEES N7, THkmTh o7~ 2L, 4EE
FECHRBR L7-IREE L IIER UL CHVEBENAFARETH D Z EBNHHT 5,
BEHIIRAET 2 DO TEMMICEESND b O TII R W=D BN HERO ANF 0]
BEPEN LR SN D F, FEFEB MM CIEE - 25,
HE 114 28TV 9 RA—H 2 a Uig# (201654898 R5h)
S5 EHE) | EFAXTFHE) |BHTFH Bm) | HILETFH (M)
fLIg 199 18 16.2 254
=ik 128 18 16.7 24.8
HE 143 18 14.3 25.9
i 934 18 135 28.6
BE 89 18 121 27.3
i 316 18 124 28.7
s 41 18 155 276
At Bk 33 22 16.9 246
E5din 144 18 12.9 26.6
25 E 623 19 116 324
RELE 134 17 16.4 22.9
y Nl 151 18 150 26.0
MWE 39 18 146 27.3
[Tl 70 18 20.6 24.7
=i 71 18 16.5 270
il 300 18 16.6 26.6
EY 213 18 15.1 26.7
&5 3415
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AL TH HDHVERENSEEICATAETHIVUL, AEERBRE Y KT F, 1%
RERBRONE Z LT H T, HAENTONVL= v NEOMHMERIT, ~==27
TR - T, BEMTIC B RFIIC L RRNLT 2 FILHER B~ TH D,

ST, 62N (Va—R) R OIER E2HRT Y 7 ABEHEFE AN
ZWVK - W TORINAF—LAOREENLETH S, £, UL OVERER A EE
IZOWTHHIEL TV ZERABORELE 2D,

S b, AR O EGERER ORE R (RULRFESCEIUS S 5 5, $hE) &
E % DR L, SOk OFERBRE O K (BB EY . MEEfHnE) 2B E 2.
FHAL LT BRICBEE L~ O BT 2RI OV TR L TITS B ER H 5,
HARBIIZIE, HeaB TR O et . TREROAME Y IALFE DI L L Thihdiald
BV, FRICTEETROA A=V (KF 115) Z7R-TH, 4% Iz
LV HIUE L TIT S BER H D,

HE 115 EEIRSA—CHA

=1t

N = =}
cmETE> HVCWGS 2t O D EET 52
# 3 5 L - PR m i
fal. 37 b, AR 5 - - GigE =
b ) [SzdThH TIHE% [Ziza TAH :‘:7*:
& ot oARERT AT TS s _., E &
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Bkt a r & ry LPBRIFDALL
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2.

INURAOEREBEORTLIZLEEHESE

FEERIZHVEL ) B D [EIGER dh 2 W THRUE L 72 B E S AT L3k & 72 JBDL T

o TH—EL EOREMRBABETE L0 E 90 E-—EHME., HE LY
FPNHBRRAEHERE LT DMMAERH D0 E 5 b Lk L7z R T 4 itk
(XS L TERSF— E RN TE 2008 9 D03 BB 72 S & 7 7 FEBLMEREAT
DRA YV FLiesb,

Wa=yh (o NRX=F F—F— RNyT7U—) V], 77, 7b—=F,
W ST 7R Y 7 M) - A DBIRAAREE ATV B TIE R, Y AT AL
LTV a—Z2F5FHICLY RO\ R NGO H 55 & LT, /NUJER
NHE AT HMHHTE D ENFEFES N ME DT Y FIZONTHEREN
IRVHEPBGRES LT,

S HIZAE, U a— A5+ B A2 o TRk S AV B O FEE MR 2 52
BRORNT — & T ab—ra VT (BEEOREBEH IR HTWDNE S D)
L7cfh, REFS N REOL M (EEME) 26 Eiftr (EFRE R G EYEIEC
DEMHZFT- L TNDH) 752 & T, HEINAEEMEZ BRI,

TRSF « AT H—ERIZBW TR, AR, HE)E O & A A AR E L TR
iz 2FENAREEERDMS BBHETLTH P EEHGHOERPEALTED
KGO ABET 4 —F —J5F, XX, P— R B L, AT % &g L
T, BEOTEY S EFEE, REESREDEA L., THOEIL & 28 5 1EE
L EFEHBELZR S TWLIHRELEAR U THY | HEIFRZRMEIZ2 W E BD
ns,

FELA~FT T, ATELIOEULEARIS, & L~V @ﬁmfﬁot%
BRSO AT 2, BEARE L CEOTREMNTOILEND D, T DOFRITHE
BT D EMNFREE (DREOIXLOXEFEMH) [ZOWVWTKHAL TIT LERH D,

W, ABENEx =y MEIZEOMEREZ R L7272y, FERERE AR E L, B HE A
2T L L TORMMEZ S ZITHRERI ;nﬂﬂﬁﬁ“ézgmﬁpé

X, EBRICHEELMT BRI, MR 1161 . TRMEEN T H AR

éj&kwfmmﬂﬁmtmﬁ%ﬁﬁﬁzgﬂ%é
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HEx 116 NARERKXBIESOEX

5 ETE
(REHLETHEE B1)
, —6  WAERR
3% 5T - wnnaERR |

Y —e RLMRUMERSR |
HARMIE 9
—  BEIIEE

y - AR |
BT

—¢  REWESER |

A Al D EEZETIE, FECRGFEER AR Y DR 21T VO [E B R FL R B B YE S TEEI L
TWA 728, EXRRGERG~DO N— FUTE L e EEBLRT 5,

VII-2. RFHWR{ME

1. aX bk

VI-1CaRLE RURTY 24— v a EH) (KFE 114) 225 HIEUIYL
KFRHNEE Ui I TR ST CREAI S TR 0 | [ FHE ORI EH
MEE T TN D,

X, VIETEM L7 EPEORIE & 72> TV 2 FEBMAIF B FE o 2 R H
FTETOMMIZBWTREERMEBOZBMIg 2 AF (B : KFE 1172H8) LT
BOEHSma A MEEICL Y BEIZESONTWD, 5% 352, SEfFEZ@E LT
OaAMHIRIZE Y B2 ERTL2FICL D FREOEIAMIT 05 D Ll
LTWab,

¥, SEEE L IL, YA AT A T A= Vs, DFY I FAE
FEHRUIZIH > T, BETROMEVIALOBRIC, Zi» b RETREETC-HL TR
BRE 7 O ORFFHIETH D,
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& 117 BEOXEHRRTHLCFRPERETL—F(RE)DRELY

¥ ¢ FRE HEER

BRMSE | - ;

‘ 2% THE C  Bm - emmm i
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