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Summary
1. Background and purpose

Electric vehicles have different characteristics to conventional vehicles in that their battery
capacity generally drops over the years and the cruising range shortens. With this in mind,
environment improvement that allows users to have peace of mind and use electric vehicles is
becoming important in order to have electric vehicles, for which a number of years has passed since

their first registration, spread extensively through the market.

Currently, electric vehicle warranty services focus on the battery capacity guaranteed by the
manufacturer. However, there are no extended warranty services from other than the manufacturer
for electric vehicles that have passed their warranty period. Around 7 years have passed since the
start of commercial sales of mass produced electric vehicles and it is assumed that a large quantity
of electric vehicles that have far exceeded their ownership obligatory period to receive future electric
vehicle subsidies will occur in the form of used vehicles. However, it is assumed that such warranty
services will not become prevalent until warranty risks become clear for expensive battery parts in

particular, from among vehicle parts.

Also, battery capacity is not currently evaluated for used electric vehicle assessments and when
setting the residual value of leasing. Battery diagnosis is becoming widespread to guarantee the
battery capacity at manufacturer affiliated dealers. However, the use and spread of battery
diagnosis technology for this type of used vehicle business is still developing and it is believed that it
will lead to a drop in the price of used electric vehicles because the value of the battery installed on

the electric vehicle is not reflected in the evaluation.

It is expected that lithium-ion batteries equipped on electric vehicles will be reused for low load
cycle work such as stationary type use after they are removed from the vehicle once they come to
the end of their use as a vehicle battery. However, it can be said that there has been inadequate
verification of the economic reasoning and a maintenance system for this and that it has not yet

been established as a business model.

If no measures are taken and things are left as they are, electric vehicles that still have a great
deal of utility value will probably be used for resources by vehicle wrecking companies and exported

overseas instead of being circulated sufficiently in the Japan market.

Based on the above background and issue awareness, this verification project will address the
following matters with the purpose of maximizing the life-cycle of batteries through reuse

environment improvement of batteries installed on electric vehicles.

[Field verification] (1) Verifying the usability of reuse electric vehicles and reuse batteries
(2) Verifying the versatility of battery diagnosis technology for reuse
[Investigation and review] (3) Verifying the feasibility of the reuse business model

(4) Verifying the results of reducing the environmental load

viii



2. Project implementation system

Oriental Consultants Co., Ltd. is the implementing body for this verification project and it was
implemented along with Toshiba Infrastructure Systems & Solutions Company as the joint venture
entity.

The project was also implemented by organizing a consortium of companies that have the
technology and knowledge concerning various factors (electric vehicles, lithium-ion batteries,
vehicle-to-home (V2H) devices, auto-lease, vehicle servicing and sales, recycle technology, etc.)

required to verify and examine electric vehicles from a reuse business perspective.

Since electric vehicles became widespread comparatively early in Japan, a demand for reuse is
expected and the field verification was performed with cooperation from local operators in

Miyakojima City and Goto City, where there is a regional understanding towards electric vehicles.



3. Details of implementation
[Field verification]

An overview of implementing the field verification is shown in the table below.

Verification model [/lileriilo]gik Verification 2 Verification 3
continue driving use Stationary type use on [Taken off the vehicle and
(Exclusively short-range |the electric vehicle assembled
movement)
Verification model Continued to be used as Battery installed on the Battery installed on the
Overview electric vehicle after electric vehicle, for which electric vehicle, for which
battery capacity drops by its capacity has dropped its capacity has dropped
a certain amount by a certain amount, is by a certain amount, is
used as a stationary type taken off the electric
battery while on the vehicle and used as a
electric vehicle (V2H) stationary type battery
Usability of reuse  Verify the sense of use  Verify the battery Verify the battery
electric vehicles and and driving performance discharge and charge by discharge and charge by
reuse batteries by monitoring driven monitoring the V2H use monitoring the stationary
electric vehicles that using electric vehicles  system using electric

have been used for a that have been used for vehicles that have been

number of years with the a number of years with  used for a number of

assumption that the the assumption that the years with the

vehicle will be reused vehicle will be reused assumption that the
vehicle will be reused

Miyakojima 2 vehicles™ 2 vehicles™ 2 vehicles
City
Goto City 3 vehicles 1 vehicle —

Versatility of battery e Know the battery status using battery diagnosis technology for electric
diagnosis vehicles in various states of use
technology for reuse « Verify that it is possible to implement battery capacity analysis under
conditions that assume the vehicle will be reused
Miygkojima
City
Goto City * 6 vehicles

*1: 1 vehicle used for both verification 1 and verification 2 is the same vehicle in the vehicle quantity
*2: Monitor vehicles are included in verification 1 to 3

15 vehicles

() Verifying the usability of reuse electric vehicles and reuse batteries
Using electric vehicles that have been driven for 4 to 7 years with the assumption they are to be
reused, we verified their usability as a vehicle or as a battery through trial operation in a reuse

model verification environment.

(2) Verifying the versatility of battery diagnosis technology for reuse

To move towards achieving a reuse business, we believe it is important to understand the
deterioration state of batteries installed on electric vehicles used for a number of years after
continuing to measure the deterioration as fundamental information concerning the performance
and function of reuse electric vehicles and reuse batteries.

Therefore, in addition to monitor vehicles for verification 1 to 3, we invited electric vehicles in
various states of use to be used as monitor vehicles, and using battery capacity analysis data we
were able to understand the details concerning the deterioration state for each cell in batteries

installed on electric vehicles.



Furthermore, for scenarios that require battery diagnosis technology when reusing batteries,
we assumed (1) the reuse decision and reuse destination selection for electric vehicles and
batteries and (2) maintenance for reuse purposes, and then verified that it was possible to
implement battery capacity analysis with consideration for conditions required for battery
diagnosis technology in these scenarios.

[Investigation and review]

(3) Verifying the feasibility of the reuse business model

We verified the feasibility of the project based on project profitability in addition to extracting
issues from the perspective of such matters as conformity to regulations, economic reasoning and
the technical operation level.
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(4) Verifying the results of reducing the environmental load

We verified the expected effect of reducing carbon dioxide (CO2) emissions in the entire reuse
business along with calculating the effect of reducing CO2 emissions per reuse electric vehicle for
each scenario after setting up 3 CO2 emission reduction scenarios based on implementing the

reuse business.

[Life cycle scenario]

12 years™” Reuse (3 years )
A

s \

Existing EV driving ;
. Existing EV driving :  Continue driving
Scenario plan 1: — :

Existing EV driving Stationary type use

Scenario plan 2: —
] Existing EV drivin
Scenario plan 3: “ :

Extend the average
usage years of vehicles

Existing: Scrapped vehicle

Used for both driving and stationary type use

*1: The assumed reuse period with a target of 15 years for average number of years a vehicle is used
(average lifespan)

*2: This is the average number of years a vehicle is used before it is scrapped below the average
number of years of use (under 14 years)

4. Results of this project

(1) Usability of reuse electric vehicles and reuse batteries

During this verification project, we verified using a limited monitoring period and vehicle quantity
due to the constraints on the project period and cost. However, even for electric vehicles that had
dropped to below 70% of their battery capacity value as guaranteed by the manufacturer, we
confirmed that it was possible to use them for continued driving [verification 1] and V2H use (either
on the vehicle or in a battery system) [verification 2 and 3].

We also discovered that it is possible that vehicles exist which can endure being driven for up to
at least the average number of years of use for vehicles (approximately 15 years) as long as there
are no failures other than normal deterioration and the vehicle battery deteriorates gradually, as the
cell capacity (average value) for vehicles that have traveled 110 thousand km in 4 years was 97%.

Table Verification results about usability of reuse electric vehicles and reuse batteries (Over View)

Verification 1 Verification 2 Verification 3
Continue driving use Stationary type use on the|{Taken off the vehicle and
(Exclusively  short-rangel|electric vehicle assembled
movement)
[Usability] e 55 ~659% (6 ~ 7years|e 98%.100%(4.5~5 years|e 65%(7 years passed)
e Pack capacity passed) passed) = O
(Passed year| = O = O
from the firstje 30%(6 years passed) |e 30%(6 years passed)
year = A (limited use|] = X
registration) range)
[Usability] QO Available A\t Available with condition X :Unsuitable to use
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(2) Versatility of battery diagnosis technology for reuse

(Understanding battery status by utilizing battery diagnosis technology)

Existing battery diagnosis for the purpose of guaranteeing the battery capacity measures the
“pack capacity”, which is all the cells as a group. In the hypothesis prior to starting the verification, in
order to determine appropriate reuse we thought it was important to understand the “output
performance” connected to acceleration performance and slope climbing performance in addition to
“cell capacity”, which is the basis of the pack capacity and decides the cruising range.

In the verification results, the amount of variation in cell capacity is different depending on each
individual battery. This “cell capacity variation” can be thought of as an indicator for when
determining the health or abnormality of a battery (whether the state of deterioration is as it should
be for the battery).

For the “output performance”, from the results of implementing the monitor driving investigation
with the cooperation of general electric vehicle users and city hall staff who use electric vehicles for
official business every day, we did not observe anything odd or inconvenient with the acceleration
performance and slope climbing performance even for electric vehicles that had dropped below their
battery capacity value as guaranteed by the manufacturer. Monitoring and verification needs to
continue but we believe that priority for understanding the “output performance” is not as high as the

“cell capacity variation” as a standard to determine reuse.

(Battery diagnosis technology versatility for reuse)

With regards to battery diagnosis technology, we confirmed that battery diagnosis can basically
be implemented under conditions (analysis is possible using charging data, each individual cell is
known, local measurement can be done using general purpose equipment) that assume electric
vehicles will be reused by measuring monitor vehicles from local cooperating companies in

Miyakojima City and Goto City and also associated post analysis.
(3) Feasibility of the reuse business model

(Basic idea for cascade use)
EVs which invalidate warranty of their battery and replaced batteries by manufacturer's warranty
are targeted for the reuse business (service-provided type). In this model, utilizing as a vehicle has

the highest value.
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(Feasibility study for the reuse business model)

Verification 1 (driving use), which uses the vehicle as is, and verification 2 (stationary type use on
the electric vehicle) reuse models maintain the function and form of the vehicle so feasibility is
comparatively high early on. On the other hand, the verification 3 (taken off the electric vehicle and
used as a stationary type battery) reuse model is not assumed within the conventional social system.
Therefore, there are issues in terms of system design and economic reasoning with regards to such
as safety guarantee and grid connections, and we believe it is difficult to achieve a business model
in a short period of time.

According to the questionnaire survey, approximately 90% of reuse electric vehicle demand is for
driving use or for driving use combined with stationary type use. While the time is approaching in
which a large number of used electric vehicles will occur, we believe it is important to proceed by
prioritizing the implementation of a reuse model that uses vehicles for driving in the short term.

However, demand is expected for reuse of each battery that occurs from such as battery
replacement and non-running cars based on the manufacturer’s warranty, etc., even for the

verification 3 reuse model. Therefore, we believe it is necessary to proceed with the review.

(Profitability / business expansion potential for the business model)

The result of the study for business balance of reusing EV / battery service, more than 200 EVs
for one car mechanic business size are required for profitable business operation, which services as
(1) continue driving, (2) stationary type use and (3) used for both driving and stationary type use.

If approximately 10,000 reuse EV / batteries will be generated in 2022, about 50 maintenance

bases as one mechanic in each base are assumedly required.

Business balance (Thousand yen)
200,000

—'\/ehicles number : 300 /
150,000 —— 'Vehicles number : 200 PaN
Vehicles number : 100
100,000 /\/A\/
50,000 ZM/\\\//\/\//\V/\/
0 —_ =

7

-50,000
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

(year)

Fig. Business balance study result
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Assumed recycled EV number Cumulated
Cumulated * 30.000  total number
12,000 | | 2013Sales LOtEl UMD il 30,000
1 2012Sales
10,000 25,000
mm 2011Sales Cumulated . 20,000
mm 2010Sales =
B 2009Sales
6,000 ~#=Total number 15,000
Cumulated . 10000 — |
4,000 _total number T 10,000
2,000 5,000
0 T - ' ' . ' ' — 0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 (year)

Fig. Assumed number of reusing EV / battery
*Using actual take backed EV ratio in 2015 (source: Japan Automobile Recycling Promotion Center)

for estimating future take back EV amount

(4) Results of reducing the environmental load
(CO2 emission reduction)

For each of the 3 reuse scenarios (1) continue driving, (2) stationary type use and (3) used for
both driving and stationary type use, from the results of calculating the CO2 emission reduction
amount per reuse electric vehicle, scenario (3) used for both driving and stationary type use gave
the largest reduction and over a reuse period of 3 years this was 1,124 kg of CO2 per vehicle. When
comparing (1) continue driving and (2) stationary type use, (1) continue driving had a greater effect
on reduction. The fact that a large amount of CO2 emissions occur when manufacturing new electric
vehicles was given as a reason for this from among the reductions.

Furthermore, from the results of calculating the CO2 emissions for the entire project,
we could expect to see a 9,391 tons of CO2 emissions reduction effect over a reuse period of 3

years by applying this project to the whole of Japan (assumed: 200 vehicles/office x 50 offices).

CO2 emissions (t / vehicle)

Reduction effect
tte 1,124 kg CO2 / vehicle

. Reduction effect transportation
/scrapping
341 kg CO2/vehicle I ee— V VTV TTTTTY T

4 Newstorage battery New storage battery
transportation/scrapping manufacture

/transportation

Reduction effect
706 kg CO2/ vehicle

transportation/scrapping

3
New storage batter New EV
2 $ o petery
Driving i ! t_e ransportation Driving
ransportation i
P /scrapping Reuse EV
1 Do i ——  maintenance
rving Reuse EV maintenance Reuse EV maintenance DRI (battery
(battery diagnosis) (battery diagnosis) diagnosis)
0
Continued driving Stationary type use Driving/stationary type use combined
(New EV) (Reuse EV) (New storage  (Reuse EV) (New EV + (Reuse EV)
battery) New storage battery)

Fig. CO2 emissions reduction effect (3 year reuse period)
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5. Future issues

(1) Usability of reuse electric vehicles and reuse batteries

(Trial operation, continued data acquisition and abnormal state verification in a verification
environment that assumes reuse business)

In this verification project, we were unable to sufficiently understand the deterioration trend that
accompanies reuse from the circumstances of the monitoring period.

In the near future, we will continue to perform trial operation in a verification environment that
assumes reuse business. We also believe it is necessary to verify the presence of conditions that
rapidly advance deterioration and their manifestation, which are different to the normal deterioration
trend, through the continued acquisition of battery data in addition to the method for using electric

vehicles.

(2) Versatility of battery diagnosis technology for reuse

(Social implementation of battery diagnosis technology that assumes reuse business
scenarios and creating mechanisms for its spread)

We were able to confirm the necessity and need for a means to accurately and easily understand
the state of a battery (battery diagnosis technology) in situations where electric vehicle business
takes place by interviewing entities such as the auto appraisal institute and vehicle selling auction
operators. As of now, it is possible that suitable assessment is not being performed for the value of
batteries installed on electric vehicles for the residual value of leasing and used car assessment.

We were able to verify the basic versatility of battery diagnosis technology in scenarios that
assumed reuse during this verification project. However, we believe it is necessary to implement
battery diagnosis technology in society and create mechanisms for it to spread to actual reuse
business scenarios such as the residual value of leasing and used car assessment specifically in
the near future. At such a time, as a means to understand the state of the battery more easily and
faster, we believe it is necessary to further improve the versatility including also new technology
developments such as adding battery measuring functions to electric vehicle power control systems
(EV-PCS).

(3) Feasibility of the reuse business model

(Technology development towards stationary type use of reuse batteries and its verification)

The “reuse battery system” employed in Miyakojima City during the current verification was a
system constructed by removing the battery from the electric vehicle and attaching a vehicle control
unit (BMU and EV-ECU) to it so that it was set up the same way it would be on a car. However,
control units developed for electric vehicles are over performing for stationary type batteries and the
increase in manufacturing costs as well as the restricting factors for maintenance remain as issues.
To create wider use of reuse batteries, in addition to vehicle design that assumes reuse, we believe
it is necessary to develop inexpensive control units that take part in operation and
commercialization even for other than automobile manufacturers.

It is also important to verify such matters as the technology and mechanism that ensures safety
and the maintenance implementing body, which includes battery diagnosis, so that the product can
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take a form that is different to the vehicle.

(Creating mechanisms towards the spread of personnel and sites that can maintain electric
vehicles)

From the monitor survey and interview survey in Goto City and Miyakojima City, we saw that
remote islands are very suitable regions for spreading reuse electric vehicles based on reasons that
include each household owns many vehicles, the demand for lightweight vehicles and used vehicles
is high, there are no highways to drive on, the daily driving range is limited and the electric power
infrastructure is weak. There are many similar regions also in low upland areas that occupy a large
area of Japan. However, this does not necessarily mean there are personnel that can maintain
electric vehicles and perform battery diagnosis in this type of region.

It is necessary to spread mechanics and sites that handle electric vehicles into such areas. In the
near future, we believe it is necessary to create mechanisms for such as certification systems and
personnel training and then create mechanisms and spread battery diagnosis technology to

automobile servicing shops and used car dealers.
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5-2-3 1JA—XREV1I B%=YD CO2 HiHHIEE
ABZEEHLLBESIZ OFIA 1,2 RV ICBNTHFEINDII—X EVI & %7=Yn CO2 HEH 4l
BEICDOWNTEHLE,

(1) SFVAE 1 GEST
JI—REV#EHELTHEETNA—R)TBIEIZLD CO2 BEHHIFRNRIF, FFEEV &)1 —X EV
DTATHAIIIZHITS CO2 HEHEELE L=,

1) BEHOEZS
¥EH EV ORE B EERVETICHEITS C02 HHE(TRO~®)E)1—R EV &k E T
AT 2D CO2 FHHE(TH@O~O)NELYAEHLL,

CO2 HFHHIEE = ON—XZ/VHHE — OTODI/MEHE
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2) BHARUP/NTA—4
BEHREFRAL/STA—RZDNTUTIZRY,

i R=ZXTMVHHE
DELE EMRIZHS CO2 HEHE
HEOEV &G BRI CO2 HiHE%. TRRODEERENNTA—RZIYEHLZ,
(EH=)
D&ELE - ERICHS CO2 HEHE
={3rE EV &EI45 CO2 BEEE +3E EV OFE#RI-f45 CO2 HEHE} X (3 & /12 £F)
[/X5A—=4])

INTA—A BB E=Liv
HEEV OREICHS CO2 HFHE X1 3,893.3 kg-C02/&
HEEVOERCHSCO2HHE %23 59.0 kg-C02/&

KBV OBGEICHS CO2 HEHEIR, Tl 21 FERERZAREITN 21 FEPNEETERE(RR
DA TN ERBCERERREHE TR 5) 1 2SRLEH L,

X2:EV DERRICHS CO2 BEHEIE, B EEnXZE T o5 sEUinfiEmX o CO2 St 8RB (ZBBTIOD —-
TEVTAHENER - RBLIRET 2016 FRRIBH)EFEALE,

X3 BUER(FEREAD DRI R TSN D DEH

QEH - BEEICHS CO2 HEHE
FrEOEV B BEECHS CO2 HFHEER, TEREDEHRE/NRTA—RIZIYEHLT=,
(EH=)
QE M- BEZEIZHS CO2 HEHHE
={EFEEV OFEMI-HS CO2 HEHE+FE EV OEZEIZHES CO2 HEHE I X (3 £/12 4)
[/XTA—=4]

INTGA—H e By
$E EV OEWRICHS CO2 HrHE X1 19.1 kg-C02/&
PEEVOREZICHSCO2HHE %23 369.3 kg-C02/&

XT1:EV OB 45 CO2 BEH B, B LEXET > EEUnfinex D CO2 8RB (ZBTIAD—-
EEUTABAENESR - BEIRIE 2016 FhEE) = ERALE.

K2:EV DFREEICHS CO2 HEHEIR, Tl 21 FERERAZAREITN 21 FEHNEETERE(RR
DA TV ERBCERERREHE TR 5) 1 2SRLEH L,

X3 EHERFOAAE - BERICIEMEESR~DEWR

QFELTIZHES CO2 HEHE
EV ZEELERIC. HCHEEV ICEWNVEBRENELESADETIZHES CO2 HEHEE., Fai2D
BHRENTA—FIZKYEH LT,
(BEH=]
QFELTIZAES CO2 HEHE
=ZETHEEEKm/E/E) X 3 F-EEKm/kWh) X B HBEH Z#H(kg-C02/kWh)
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[/X5A—%4]

INGA—H e By
EITIERE X1 7,519 km/&F/&
BE X2 9.1 km/kWh
B AHHRE %3 0.687 kg-C02/kWh

X111 BHYDESTEREE 20.6km EL(BBHEMPUEBEMR T FR H27 FESR),
K2FEEV OBBELTEHEA-IRREEEAL
X3 2B/RFH CO2 e RHEAI(H27 =B, BIEALAKREMEFEAL,

i. Ao oMNEHE

BMZWI BT IR EBICHIPHE
JA—R BV OFIRIZH->TEMBMETIRD, FRBICRIPFHBERNREL, TLEOEHALN
TA—RIZRYEH L=,

(FH=]

@EMZWI=HITHFTEBITHIBEHE
=BHEWETOIBEDOTEENEKWh/F/E) X3 F X BEHHHFEH(kg-C02/kWh)

[/XTA—%]

INTFA—H HiE B
BHZWETIEDKEEENE X1 26.6 kWh/4/&
BABRHRE X2 0.587 kg-C02/kWh

K121 ROEETERET deelr=,
X2:2FJREH CO2 B REAI(H27 iR, BIEAL/KREMEHEAL,

@FEFTIZHS CO2 HtHE
BURBMETHT . VI—AEV ZELLTREBIL TETFI AT DIG5ADETITHS CO2 HHEZ, T
EOEHAENTA—RIZLYE L,

(FH=]

OFESTIZHS CO2 HHtHE
=E1TEEREKkm/F/B)x 3 F-EEKm/kWh) x B H#EH H#(kg-CO2/kWh)

[/XTA—%]

INTGA—H e iy
EfTIERE X1 7,519 km/E/&
BE X2 1.4 km/kWh
BABEH AR %3 0.687 kg-C02/kWh

X111 BHEYDESTEREE 20.6km EL(BBHMEEBEMRFR H27 FESR),
X2:KEE 11282 2—ETRRLVERLE,
X3 2B/RFH CO2 e REAI(H27 =B BIEALAKREMNEFEAL,
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3) EH#ER

WILETICBITEIRN—RTIVHHE, TRV IMEHER Y CO2 HFHBIBEZ LI TIZTRY,
A—ZEV1 &% 3 FREMEETHALEE S, 706kg-C02 DHIBRNERAFSND,

CO2HEHIE (t-CO2/R)

#5-1C02 HrHHHIFE

(kg-C02/&)

X5 CO2HFHHE

I RN/ HHE 2,538

ORE - ERICHSHHE 988

Q- EEICHOIBHE 97

QEMIHIHHE 1,453

i . 7O O E 1,832

DBBHMZWICEITHFITEIC 47
HOBEHE

OETIZHIHHE 1,785

CO2 HFHHIRE 106
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2) &

HEX KR R/IRTA—=A
BEHREFRAL/STA—RZDNTUTIZRY,

i R=ZATAVHEHE

DHLE EMI<HS CO2 HrHE
FREBEEMORE EWICHS CO2 HiHE%E, TENEHAL/NTA—LZLYEHLT,

(FH=]

D#E - B 4ES CO2 HEHE
—{HREEMOEEICHS CO2 i HE+HREBTMOERIZHS CO2 HiHE X B3 F/10 5F)

[/XTA—%])

Rk =o #iE B 7
FRESEMORIEITHS CO2 HiHE X1 1,777.7 kg-C02/&
BB MBI 4D CO2 HrHE %23 3.7 kg-C02/&

X1:BAX LCA ZRFEBMOENFELICLIPRERIETMIZSRLEHL, 6. EEREFT ML
HBEXE TkWh(EH A LiB:SOH70%M8 % )ELT=,

K2IEV OEMIC S CO2 BEH B3, B LEEETOCEELRREED CO2 B 8RB A(RBTIOD—-
EEUTABAENER - SBEIRIE 2016 i EE)EFEALE,

X3 BLEBR(EARD DL A TISHS0E M

QEH - BEREICHS CO2 B E
FREBEEMOER FEICHS CO2 HHEZ, TLNEHAL/NTA—LLYEHLT,

(FH=]

QEH- BEZEICHS CO2 it 8
={EHRBEBEMOEWRI4S CO2 HiH B+ HTmBEMDFEEICHS CO2 BB} x 3 4F/104)

[/X5A—=4])

INTA—A BB BT
FmBEMOERICM#S CO2 BEHE X1 2.2 kg-C02/&
B EMOEZECHS CO2 HiHE %23 93.6 kg-C02/&

X1EV OERRIZAES CO2 HEHEIX., B EEREITS2EELMREED CO2 i HERBEM@TIOY—-
EEUTAHMEINEE - X @EEIRE 2016 EhBE)EFALE,

¥X2:BAK LCA ZRFEFMNE N T EIZKPRIBEERETM | R UA—HETUVTIEIEEH Lz, &2
H. EEBAZE I ELZE TKWh(EHA LiB:SOH70%ME %) ELT=,

X3 EERFOBERCEMER~DER

QFRMENEAICHS CO2 HHE
PV ZRRELTVWSRE FXFHEV T, HABEBHEREL. REBHNEEALEICSLTHRE
BIGEND, RIFBENDHEEICHIBEHEEZ. TRLDEHKENTA—FIZIYERLE,

(FH=]

QRMHEHEAICHS CO2 HHE
=RKBEANDEALEZBENEKWh/EF/E) X3 F X BHHFHFEH(Kg-C02/kWh)




[/X5A—%4]

INTA—H HiE B
RIKTBHOLEALLZENE X1 1,360.5 kWh/£/&
BABHRE X2 0.587 kg-C02/kWh

X111 BEEYORKEBEANODEAEZENEL 3.73kWh ELI(—BRRECBITOIFEHENHERELEICE

SHERKUBONIEERENDEH),

X2: 28

i AN E

@EHDUI=H1 2B

Ja1—X EV OF|BIZ#E->TEMZ

TA—RIZKYEHLT=,

512 44:')?%512

ETOBD. TIRE

IR CO2 HrHHREAI(H27 i, RIBEEAAREMEMEALE.

SIZRDPBEHBENREL, FERDEHAEN

(EHK)
B &lﬂ HBITEREICHSHHE
=BMZMETOIROFTEZEHNEKWh/FE/E) X3 FEXBEHHE FHEE(kg-C02/kWh)
[/\"5%—&]
INTA—H 1B BT
BHEZWETOIBROTEEHE X1 26.6 kWh/&E/&
jJ?iFH:H%%ﬁI X2 0.587 kg-C02/kWh

X1HFC 1 ROEETRET doLelrz,

X2 2ERFH CO2 HrHREAI(H27 =E. BIEEAAREMEFEALE,

ORMEAFEAICHS CO2 HiHE
PV #5%EBLTWARE BEMIZBVT. UI—X EV 2%EL. REE
NOBEICHSIHHEE, TREOEEKE/RTA—RIZKYEHL,

¥ A= ONEN 5
(EH=]

EEAWEICIGCTHRET

OFRMENEAICHS CO2 HHE

=—RKENOLEALIZENEKWh/E/E) X3 EXEHHHFRH(kg-C02/kWh)
(/XTA—%]
INTA—A BB B
RMBADLEALIZEAE X1 1,460 kWh/&E/&
BAOHEE R X2 0.687 kg-C02/kWh

X1:1 HEEYDORMKE

BREYGEONZFBHENSE L),

X2 2FRFH CO2 BrRHEAI(H27 =R, BEALNREMEFEAL=,
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3) BEH#ER

EERAAIZETEIRN—RIIVHHE, TRV IMEHER UV CO2 BEHBIBEZ LI TIZTR Y,
JA—ZEV1 8% 3 FRIEBERMALLE S, 341kg-C02 DHIBMEREAEIFSND,

#5-2C02 HrHHHIFE

(kg-C02/&)

X5 CO2HFHHE

i R=ZRSAVHHE 2,959
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i . 7o IMEHE 2,618
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co2EH B(t-co2/ &)
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CO2 BEHHHIEE = ORN—XIA(VHHE — OTnVzI/MNEHE
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2) &

HEX KR R/IRTA—=A
BEHREFRAL/STA—RZDNTUTIZRY,

i R=ZATAVHEHE

D#FHEEV OBLE EMIcfES CO2 HEH =
HEOEV &8E  ERICHES CO2 HiHE%R . FaEDEHKENTA=RIZKYEHLT,

(FH=]

DO E EV OBE - EHRIZHES CO2 HiHE
={#rE EV &EICHS CO2 HEHE + 3 H EV OEWI- LS CO2 HEHE} X (3 4/12 4)

[/X5A—=4])

NG5 i B
E EV OELEITHS CO2 BEHE X1 3,893.3 kg-C02/&
$EE BV OEHRICHES CO2 HEHE %23 59.0 kg-C02/&

KBV OBGEICHS CO2 HEHEIR, Tl 21 FERERZAREITN 21 FEPNEETERE(RR
DA TN ERBCERERREHE TR 5) 1 2SRLEH L,

X2:EV OEHRICH CO2 BEHEIE, B EEnXZE T o5 sEUinfiEmX o CO2 S ERE A (BB TIOD —-
TEVTAHENER - XBLIRET 2016 FRRIBH)EFEALE.

X3 BLER(FEER ORI R THSDE

QT RETHORE BRI CO2 HrHE
HFRBEMORE EWICHS CO2 HHHB%E, TLOEHAL/NTA—LLYEH L,

(FH=]

QF EESHORE EWI-HS CO2 HEHE
—{HREEMOEEICHS CO2 i HE+HREBTMOERRIZHS CO2 HiHE X B F/10 5F)

[/X5A—%4]

T4 i B
FREBEHORLEICHS CO2 HrHE X1 1,7717.7 kg-C02/&
N REEMOERR 4 CO2 HrHE 23 3.7 kg-C02/&

X1:BAX LCA ZRFEBMOEBENFELICIPRERIETMIZSRLEHL, 6. EEREFS ML
BEE TkWh(EH A LiB:SOH70%ME % )ELT =,

¥2:EV OEHRIZAES CO2 HEH B, B EEEETOICEELIMMEZED CO2 i ERHEM(ZBTIOY—-
EEYT (B RENEH - 3@ EIRE 2016 Eix 1 E8H) & FALE,

X3 ELER(FEAINOLER A TIHHS0DERE

QFTE EV O:EHk - BRZEICH4S CO2 HEH =
HEOEV Eff-BREICHS CO2 HiHE%E. FTROEHERENTA—RZIYEHLZ,

(FH=]

Q#TE EV DFH - FEEI<HS CO2 HEHE
={%1=E EV OFEHRIHS CO2 HrHHE + T EV MEEZEICHS CO2 BEHE| I X (3 £/12 £)




[/X5A—%4]

INGA—H e By
$7EE EV OERICHS CO2 HEHE X1 19.1 kg-C02/&
IEE EV OFREZEITHS CO2 HEFHE 2.3 369.3 kg-C02/&

X1:EV OEHRIC4S CO2 BEHEIE, B EEnXZE T o5 sEUinfilEmiX o CO2 S 8RB (B TIOD —-
EEUTABAENER - BEIRIE 2016 U EE) = ERALE.

K2:EV DFREICHS CO2 HEHEIR, Tl 21 FERERZAREITN 21 FEHNEETERE(RR
DA TN EBLERERERTHEF AT 5) 1 2SRLEHLE,

K3 EEROMRE - BER(CIRMHESR~DER

@ L BMOZF - FEFIHS CO2 HrHE
FRBEMOER - FEEICHS CO2 HHEBZE, TLOEHAL/NTA—LZLYEHL,

(FH=]

@ BB HOZER - BEFEICHS CO2 HHHE
= RETMOEMRIHD CO2 B HE+ I RBEBHOERICHS CO2 HHE} X (34/10 F)

[/X5A—%4]

INTA—AH B BHAT
HABEMOER A4S CO2 HEHE X1 2.2 kg-C02/&
HREBEBEMOREECHSCO2HEE %23 93.6 kg-C02/&

M 1:EV OEWRIZHES CO2 BEH EIE. (B EEREE T TEELIMMREED CO2 i 8RB (R TIAY —-
EETABAREH - R BEIRE 2016 FhRBE)EFEHALZ,

X2 HA LCA ZLFIEBHOE N TEICLIRIBERETE | RUA—DET I TICEIEEH L, 2
B TERES IS EE TKWh(EEA LiB:SOH70%ME4)ELT=,

X3 EERBOBERICEMAER~DERR

OFEFTIZHS CO2 HHE

EV ZBRELIRIC, FCHE EV ICBOEZERELEISEDETIZAES C02 HiHEZR, FLED
BHERENRTA—RIZKYEH L=,
(EHA)

OFEATIZHS CO2 HHE
= EFTEERE(km/E/B) X 3 F+-EBE(km/kWh) X B HHEH F#(kg-C02/kWh)

[/X5A—%4]

Lok = g4 B i
EFTREE X1 7,519 km/E/&
BE X2 9.1 km/kWh
B hHH R %S 0.587 kg-C02/kWh

X111 BHYDESTEREE 20.6km EL(BBHEMEUHBEMR T FR H27 FESR),
K2HEEV OBELLTHBHEA-NARMEEFERALE,
X3 2BJREH CO2 B RHEAI(H27 iR, BIEALAKREMEEAL,



@RMEHEAICHS CO2 HHE
PV ZRELTVWSRE FEFBNT, FTIREBMEREL. RABNEZALEITHLTREY
BIEEDN. RIKBENDHEBICHIBIHEEZ. TENEHALNTA-FIZIVEHL,

(FH=]

@RHEHEAICHS CO2 HHE
=RIKBEANDEALLEZBENHEKWh/EF/E) X3 F X BHHFHFEH(Kg-C02/kWh)

[/X5A—%4]

INTA—H HiE B
RIKTBHOLEALLZENE X1 1,134 kWh/£/&
BABHRE X2 0.587 kg-C02/kWh

XKoOETEHRT IS, EERFI ALK 20 FFEEEELE:

X111 BEEYDORMEANSDEAEZENESE 3.11kWh ELI(—BRECHITIFEHELERELERICE
FSHERKUBONIEERENDEH),

X2: 2 BRI CO2 BrREAI(H27 =B BIEALNKREMEFEAL,

i, O ONEHE

QEMZWI=HITHFTEBITHIBEHE
JA—X EV OFIRIZH-TEMZIZTOIRD, TRBITHELIPHEEZNREL, TENFEHLN
TA—RIZKYEHLE,

(FH=]

BMBWIHETIFTEBICHIBHE
=BHZWETOIBROTEENEKWh/F/E) X3 F X BEAHHFEH(kg-C02/kWh)

[/X5A—%4]

A s H1E B {7
BMEZMEITOBROTEENE X1 26.6 kWh/£/&
BAHHFRE %2 0.587 kg-C02/kWh

K121 ROBMETERT L=,
X2:2FJREH CO2 BrHRHEAI(H27 iR, BIEALAKREMEMEAL,

@FEFTIZHS CO2 HHE
BORWMETHT . VA—AEV ZELLTRREEL TETFI AT 258 0ETICHS CO2 HHEE. T
EOEHRENTA—ZIKYE LT,

(FH=]

@FEATIZHD CO2 HHiE
= EFTEERE(km/E/B) X 3 F+-BE(km/kWh) X B HHEH F#(kg-C02/kWh)

[/X5A—%4]

Lok = H1E B {7
EfTREE X1 7,519 km/E/&
BE X2 1.4 km/kWh
BRI %3 0.587 kg-C02/kWh

X111 BHYDESTEREE 20.6km EL(BBHEMPUEBEMR T FR H2T FESR),
X2:5REE 1 I2BFHE=A—ETRRHIYEHLE,
X3 2BJREH CO2 BrHRHEAI(H27 iR, BIEALAKREMEEAL,
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QRKEHEAICHS CO2 HHE
PV ZZEBLTVWARE -FEMBNT, V2I—X EV 2REBEL. REBHEZANEITSLTHET
DHEAND, RIKBADHEBEIZHIBHEZ, TEENEHRENTA—RZLYFHLE,

(EH=)
OQOFRMEHEARIZHS CO2 HiHE
=RHENOLEALEZENEKWh/E/E) X3 EXEHHHFRH(kg-C02/kWh)
[/XTA—=4]

INTA—AH B BEAT
RIMBANSEALEELE X1 1,216.7 kWh/&/&
BAHEHZRE X2 0.587 kg-C02/kWh

X OETEHRTIILLD, EERFIAIZ 20 FFEEEELE,

X111 BARYORKEBEAICDBEABHEE 3.33kWh ELI(—RREICBTHEHEHFERAELEICE
SHERLUFONIEEENSE ),

X2:2FJREH CO2 B RHEAI(H27 iR, BIEALAKREMEHEAL,

3) BEHMER
EIT EERHFHRFABIZRTIRN—XF1 2. TP IMEHERU CO2 HEHHIBZEZUT
[27R9, )1—XEV1 6% 3 EE#MEGEETFIRALIESA. 1,124kg-C02 D IEEIEMNEIFIN 5,

#&5-3C02 HrHHImE (kg-CO02/&)

X5 CO2 HrHE
i R=ZRIAVHHE 5,098
BLE  EWRICHSBEHE @#Fr=EEV 988
QFmEEM 534
Effl - EEICHOBIHE Q@FrEEV 97
@FREEM 29
OEFTICHSIHHE 1,453
@FRFEENERIHIHHE 1,997
i. 7o M E 3,974
QDEMZWI=HITHFTEITHIBHE 47
@ETICHIHHE 1,785
OQOFRMENERIHIBHE 2,143
CO2 HrHiHIBE 1,124

co2#EH E(t-co2/ &)

HIBRhR
1,124kg-C02/ &

3 3E - E i TER
FIA
2 — -
EfT 1Ja—xEV
1 - RE £ TR
/(Eﬂiﬁ?ﬂﬁ)
0

EfT-EERGANA
(FIEEV+  (Y1—-REV)
FaEEh)

B5-10 CO2 BEHHIFBBNR(3 F/)
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(4) )A—REV1 B47Yn CO2 HEHHIRE

SFIAED)I—R EV] HH=YD CO2 BEHHIREE, >4 3 OET EBERRAFANRD
REGED, CHIESFIA 3A 2FUF 1 MG ETRIRES T 2 EBRAADHATHE-HTHY.,
WHEEVRUHRESMOEE B BEECASCO2HHBEM ALY TS AIENRAL TS,
F-. ETFIALOAICKYEBE A ARENECR D20, >4 3 DHIBRIRES T4 1 £+
VA 2 OHIRIROEMGEEEBEEFEDRN,

WEETEEBRAAE LR T 5L, MEETOANDRIEKEN, TOERELTIE, BIHEENSS
FHCHTE BV QRS - B 44S CO2 HEHEA, T MB T MOELE EMI 5 CO2 I ELYHKE
WIENZETFBND,

corthiR(-Coz/ &) - 2?&5@?&%/’-‘
6 IR AR ISR — — o
HREEN

EEE N\ sissssssssssaas

706kg-C02/& 341kg-C02/ &

_HEEY sy FREBH
3 - S 5k - SE
SIS
1 EAT
Ja—XEV Ja1—xEV
0 :-/ el AT FIR AUTFIR
WS (B EELHA (B2 - EERMANE  (FLRH
(FEHEV) (Y2-REV) (HRERM) (J1-REV) (HHEV+  (J1-REV)

HEEEH)

£45-11C0O2 BEHHImZHR(3 F /&)



5-2-4 JaA—RETIE2ETHHIND CO2 HHHIBIE
FELRKITHITS CO2 HEHHEIBRRIZDWNT, BEHLE,
FELFLETHERRATHILICLVEIFSNS CO2 HEHHIERIRIE, VaA—X EV A 10,000 BDEEH
9,400t-C02, 20,000 &M&EEH 18,800t-C02 L7155,

(1) EHFE
TEROEZIZESWNTEHLE,
(BEH=]
CO2 HEtH HIimiE(kg-C02)
=002 e HImE R EAI(kg-C02/B) X L HUAFIZ)A—REIND EV B#(E)

(2) CO2 HEHHIEE R EAL
BIRD 5-2-3 [2BEWWTEHLE, > FHIAED)A—X EV1 £347/7=YD CO2 HHEImEE RS,

(3) JA—RENBEV &#
AEETRYRS)I—REV EHESFIFEICERHLE,

1) VA—REV DR ES
DA—X EV OFEEHFRICEDE 10,000 £(2022 FLUEE). 20,000 £(2024 FUBE)DEED
CO2 HrHHIREIT DWW TCHAE T 5HLLT D,

SIREHETEHE) _ REH(B)
85t : 30,0005
12,000 7 2013 38 30,000

= 2012 BR5E

10,000 | | g 2011 BRZS 25,000
== 2010 BR5E &t - 20,0006

8,000 20,000

= 2009 BR5E
6,000 | |~ R 15,000
it : 10,0008
4,000 10,000
2,000 5,000
0 e 0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 (4F)

B5-12 YA—REV-BHORAESHOTFR(EAE, BEEHH) [HF#E]

KEBESIMEH 2015 FHRE (R BBEIFAVIILREL 2 )IcEIER
FHBOFIREHEEZ BV BGTEH~ELTE



2) FIAED)1—REV B5#
— AT CEINEBABRRISIZEDE, O HIFBEN)I—X EV B#EH#HEL,
[LF)ATEDY1—REVS0FADEAERR]

_ (n=133)
JL-AEV | 100004 | 20000 & BRI

SF0F 1
(umEsRm)| 33008 | 6600 4
S FUF 2
(eEmF| 600A | 12004
S FUF 3
(%ﬁ%?ﬂ%ﬂ 6,100 & | 12,200 &

B5-13 >FUFENIA—XEV &%

(4) FXROBRATHAINS CO2 BEHHIEE
SFIAEDVAI—XEVI £472Y0 CO2 HHHIBERUA#HERANT, FXZ2ETHRERLZS
A0 CO2 HrHHIFEEEH L=,
CO2 HEHHHIRZIRIE. U2 —X EV OB #A 10,000 EDEEH 9,400t-C02, 20,000 EDEEH
18,800 t-C02 &72:%,

#&b-4 21— EV10,000 EDi5ED CO2 HrHHIRE(3 4/ 1—XEiR)

p TBEUD | JZ—REV =
= Couzfakmji J DEY C%Z_?E%E

(kg-C02/8&) (&)
SFUA 1 kTR 706 3,300 2,330
U 2 EBHFIF 341 600 205
LU 3: 4T - E BRI A 1,124 6,100 6,856
21K 9,391

#&b-b 12— EV20,000 £Di5ED CO2 HrHHIRE(3 4/ 1—XEiR)

N TALFEYD | JA—REV =
=2 Cor i | oak C%Q-gf)ﬂz%i

(kg-C02/#&) (&)
SFUA 1 ARSI 706 6,600 4,660
YA 2 EBRFA 341 1,200 409
YA 31747 - EBEHARIA 1,124 12,200 13,713
EG 18,782
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5-3 EREHE~AODEMHR

5-3-1 AR ES~OEWM T4
JA—RIZKDTATHAIILLFTIFETREDELIIHKREL, —BHEYORREGE~OERDREEZEHT
%)0

[SATHA2ILLFH)7]
—RA—HIZLBEE(2 F) ——\ Ja1—R(3 F¥)
'T/TE%@ EV %ﬁ' / \ —
e Sk — pEE m gﬁigiﬁgﬁﬁﬁﬁ
e e Fs

SF)AZE — XD EV EAT l : EV Wt EST

A= D PERD EV EAT EERFI

SFIFES % EV #tivEfT e BRAIA

X BBEOTHEAFH(THER)S FEBREL, V1—RHHE 3 FEBET D

5-3-2 EREHEZ~AOERBIMIEOTMIER
ARBERERBLLGAOEREASAOEBMMRE. ITOEE TFHHI deel =,

(FFfEE]
[ ERABOHIFEE
I REHREEDOHIFHE

LB s BRUSLEOD
HIRE HIRE

S
3k
me‘L

RARER
iR s

&R
[] > i B BB O mm

> EBRYERE ER & RERYE EX B
REE
Vv
> BRER

M5-14=<TU7 L 70—

MI2RJF2—R, UL — Rk BB A MRS ONT I (BB E B - (0 LA R BB R A=) E 2 E I/
ﬁjio
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5-3-3 J\HUH1)—
REBEEOERBCIHBERELES~ADOERIEDOEHIZENT, O FIAEBD/NIUA)—IZDNTHRET 5.
(1) F)AZE 1BV k1T [3REE 1]

EVI é; - " B%ﬁ
%iﬁtﬁ(g':l—m
EV 1 éﬁ% Er Eﬁi}f EE

B5-152FUFZE 1 DNV —

(2) oA E 2 FERFIAEEE 2]

St BEEE(AES
RREAL ge RO
T :
RS- T ira
HREBE  [ney) (RE = 1 | B |
J‘%(: AL S E |: II %ﬁ‘:ﬁi
é%%&ﬁ?% = i EEYRLE
©FaS T D R 1—R)
y E i I:'I
SR N AT
\ ' )
SIS Y BEEE(CHES
E RS fEFREH 15 4 ]

B5-16 2 FUFZE 2 DNV —
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(3) > FUA%E 3:EV Ef7- EBE HEAFI AR 1 +E5T 2]

— SEI=HD BEEI4ES
EEAAE B Py
. :
1 [ee] [
EVIgE®s EVI —
CBEWNEz / %ﬁib@ RE : BZE
FEEE  [ay | [ BuE] > | EE
BEI S = : BESEI=HES
HERIAR - : BEYRLR
M T EBRAA1—R)
: d T- 'II
y :,’
EVI ™ =y B . L LEE]
\ 2 :
HLEITHS Y - J BEICHS
EEYRER

BERBAE ERE#H 15 4F

K5-17FVAZE 3 DNIUR)—
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5-3-4 JA—REVI BEHYDOBREMES~DFEHIE
REZEEERBLBAIC. OFUF 1.2 RV ICHBNTEFESND)1—XEV] &1 LY EERE#H
EADEBHRIIOVNTEHT B, BHIZHY EV-EBMOHEMBERIAR, EV- ST MOBMEM
MREEEELFAT S,

#&5-6 EVIEBRREMHERRAE

AR BEIVES ERIEAE(ke)
5] 664.76
TIVIZ L 60.29
b 34.27
L 107.00
=V 25.62
A X 29.34
LiNiO2 4772
ZDH 115.63
il 1088.51

KEM 2 FERELZTHE
MER 21 FEPNEEIERABEEROIMTH(VLEBLERERERTMF AR B 2HAR) I DL EHLE,

#&5-7 BEMBHRREMINERRAE

EEMBRRM A ElREAEKe)
5] 543
TILIZI L 5.15
;i 6.08
it RE 1.45
LiNiO2 12.02
DM 16.70
Bl 46.82

KEBARLCA ZRIEEMDENTREICLIRFERETM I EEICEH L,
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#&5-8 EVEHEAEMIIRERES

_ [wonx| mmEske
S EEke) o0 [Uvaon [mmhE”
E5] 126.21 100.00 126.21 0.00
TILZZ=OL 31.96 100.00 31.96 0.00
pic) 5.06 100.00 505 0.00
0 2.24 100.00 2.24 0.00
BB & ZTOMIEHREE 0.23 100.00 0.23 0.00
g 5.39 21.82 1.18 421
N 16.42 81.61 13.40 3.02
IR 0.00 0.00 0.00 0.00
ZDh 33.58 4763 15.99 17.69
E5] 533.59 99.70 531.97 162
TILEZO LA 8.01 51.05 4.09 3.92
G| 9.06 30.02 2.72 6.34
AT HS ZTOMIEHERE 142 8495 1.21 0.21
1t A 95.83 0.00 0.00 95.83
N 9.20 0.00 0.00 9.20
AR 29.34 0.00 0.00 29.34
DA 1597 0.00 0.00 15.97

e 4.96

TILEZOLA 20.32

e 5 20.15 -

e 578 80.00 132.00 33.00

LiNiO2 4772

Z DA 66.08
Ei 1088.51 - 868.25 220.25

21 FEREAELRAEFENR 21 FERNEEIEREBRAOTATH(VLEBURE T F A BT 25

) IZHIZEH L=,

X1 BHWERBLIMEV EHEBEHMESESML, 165kg &REL,
X2 BMOIHAVIVEKREA—AETIVIZE>THREL,

X3 THEHLTWAEWERMIEZOMOERIZEHT=,

X4 BREYEIFENSARTICE->TNERINIEENHIZL>TEHL,

R®5-9 BEEMBURMIIEREE

s DA ILE IBE S (kg)
B B=(keg) (%) DAoL | BEYE
E5yi] 543 4.34 1.09
TILIZO A 515 412 1.03
E— 5 6.08 wo| 486 122
g 1.45 80.00 1.16 0.29
LiNiO2 12.02 9.62 2.40
Z Dt 16.70 13.36 3.34
H 46.82 - 37.46 9.36

HALCA ZRRBEEMNENFLEICLIRERETMICESTHEH L=

X1 BMEREHLT TKWh(EHF LiB:SOH70%4EH)ELT =,

X2 BV AVILEKEA—AETITIZE>THREL,
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(1) FAZ 1:EV #kEET
JA—REV Z2HELTHGEETA—R)TEIEIZLDBEEHHE~OEERIIBELEL T FFEEV &)1 —X
EVDIATHAIIIIZRITHERBRAEDHIBE. REYRESEDHIBELZTNETNLET S,

DNEHOEZS

RNR—ZAFA T T INERBELERORE L RLIERRAZ, REICHOIREYRLEEBZTNENEHL.
FEAFHTRLT I FLHLYDOBREGE~DEBIREREHT S, COEE, JI—REV EHHEEV OFERSF
HOEEEERT %,

ERBAZBOHIBE = ORXN—XF(VEREAE — OTOCINEREBAE

REYREEBOHIEE = ORX—XF(VEEPRLEE — OTOCIMNEEYRER

<EREAIANOEBBREHAA—D>

O Tl — GBI S
ERAAE ; BEY LR
V1 s [ee [
EVIgEsg EVI ASe =] - u
cENEx / HE0ge LEE] 1 F g
QBB HES = L @EEES
ERRAE o L mEpRsR
%&ﬁtﬁ(qi—m
FV 1 @ e : Eﬁib B
iy : J DBFI S
OREI=#5 Y HENRLEE
BEREAE ERFEH 15 &

B5-18 U FUAZE 1 IZHIT2BREHS~DEBMIROEH R
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DEHARP/ITA—E
EIRIERRABLRZEICHORREYREEEZ, BURMIICEThENELT S,

[ ERHRAEBDOHIFHE

EVOBBRMBERKZAELT D, 48 EVI LEVIFRILEREEZFERT L. DEV I OBEIZHS

BRH/AE. QFEEVIDREITHIBERRABIIR 6—5 DT—2&ESRT 5,
(EH=]

i R=RTAVERHAE

R—AFAVERHBAE
={DEV [ p#EEIZHSERZAE+
QFEEVINELEICHSIBERZRAE X3 E/12 F)+15 4

i. AP IONERBEAE

Tz INERBRAE
=OEV [ EGEITHSIERRAE 16 4F

IREEYREREEOHIFE

HHEEVDREREEBLY D, BB EVILEVIIFECEREEAYT L, QIEEV [ DRERICHIEZRE

YREE. OHFEEVIORERICHIREYRLEEBIR O—T DT 2SRRI 2.
(EH=]

i R—RATAVEEYREE

N—RAI(VREEYRLESE
—(@FEEV | DEEHSEENRES +
@F = EVI OEFEICHSEZYRERB XS E/124))+15 4

i. IOV OMNREYRLER

T ONREYRELEE
=Q#HEEVI ORZEICHIEEZEYREE-1OHF
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JFEHAER

[ ERRAEBDOHIFHE

MEETIZBITEIR—ZATAVERBAE. TOC TN BRBRAERUVERZAEDEIFEE LU TIZRT,
JA—XEV1 &% 3 EEMEGETHALEZEES. 8 18.1kg/F - BEOBIRRIELNEAFIND,

Ko-10&FRI®/RAEKg /&F-B)

A i N=ZXFA(VERZEAE i. 7B ONERBEAE
N 55.40 44.32
TIVEZJ L 5.02 4.02
i 2.86 2.28
(L] 8.92 7.13
JLA 2.14 1.71
HIR 2.45 1.96
LiNiO2 3.98 3.18
DM 9.96 1.97
it 90.71 72.57

K56-11 ERBAZOHIFE ke /F-B)

X5 BERBRAZ

IRV & 90.71
BRBRAE

i. oo 12.517
BERBRAE

BERBAEDHIBE 18.14

IREYHEREEOHIFE

RFBAR(ke/5-8)
100 -

90 -
80 -+
70 +
60 -
50
40
30 +
20 +
10 +
o -

HIR R

#18.1ke/E-B

(R—R542)
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BHREST

(Faszih)

BERBRABDOHIFERER

uZDft
LiNiO2

unHSR

Bl= N

= s

MEEETICBTAIR—ZASAVREYREE, TOC T INEEYRAEERVEEYREEDYIFBELEUT
IZ7R9, UA—X EV1 &% 3 ERMEGEETAALESS. 8 3.7keg/E - BDOHIBRIENBAF NS,

Ro-12EEYREEBOHIFE e /& &)

X5 REEYRLES
R e T £ 1835 |psmmesiws-
i. ook 14.68 6
BREYREED 3.67 LT i —
BRI E ]

O N B OO

Hl B sh R

#13.7kg/&E-HB

(R—=ZR54)

(@)]
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(2) >FVAZE 2. FEFRFIA
J1—X BV 2EFELTCEBAN BT LICLIBREAS~OEMPRLLT. FRESHE)I—X
EVDIATHAIIIIZRITHERBRAEDHIBE. REYRESEDHIBELZTNETNLET S,

NEHDEZ S

R—ZFZA0ETOC O EHELEBRORE BRI ERFAZ, BECHSEEDREELETATNEHL.,
FEAFHTRLT 1 FLUEYOBEREHKAOERDREEE T D, COLE, VAR EV LHRESTHOME
RAEHDEEEERT b,

ERBAZBOHIBE = ORXN—XF(VEREAE — OTOCINEREBAE

REDREBOHIEE = OR—R(VEEYRESE — OTOCIMNEEYRES

< FERBEHEAODEBRWREHAA—T >

DREIZHS
EREAE QBEZEIHS
SRR B BT
EV I é;.'o;@ e i
FREBL  [up)) (2] 1 =3
QSIS - @EIEIHS
BEERAE s | : R
. ’ﬂih%ﬁ('):l.—x)
. - ! :
ﬁ}. > s | EEy |
\ ) 1)
DBLEIZ S Y QRIS
ERRAE  ERERI5E P A

B5-21 FIFAZE 2 IZEFHEREHE~NDOEHPROEH TR
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DEHKRV/INTA—4
HWEICRIERBRASLERZICHOSEZEYRESE. BARMANZENTNERT S,
[ ERTFAEDHIFE
EV XU REEHOEREMNEREKAEZET S, BH. DEVI O&EIZHSERZAZEFER b—5 D
T—A% QFGHEEMOEEIZHSIBERRAZEIR 5—06 DT —4258RT 5,
(EH=]
i R=RTAVERHAE

R—RFAVEBHEAE
={DEV I n&EEIHSERRAE+
QF RESHOEECHSERBRAEXQB FE/105H)}+-16 4

i. 7O ONERBRAR

Tz ONERERAE
=OEV [ EGEITHSIERRAE 16 4F

I REYREEDOYHIFHE
HHEEVRUHREEHMOREESLT 2, 08, OFHEEV | ORZEICHIREEZEYREBERLI—TDT—
2%, OFREBHORZEICHOIREYRLEBIROI-8 DT —2ESRT 5,

(BEH]
i R—ATAVEEYHREE

R—RTAVREYREE

=(OHEEV | OEEICHSEEDREE+
OF REEHOEECHSEENREE X B E/104) 154

i. TACIIONREYREE

T OMNREYRLEE
=Q#FEEVI ORZEIHOIREEYREE-IOHF
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JFEHAER

[ ERRAEBDOHIFHE

EEFABIZBTIR—AT(VERBRAE, TOV T INERBRABRUVERRABOHIBEEATIZRT,
VA—XEVI 6% 3 FREEEFALIIGE. 8 0.9kg/&F- BOHIBZI RN HFIN D,

KRO-13ERFR/AE g /&F-B)

A i N=ZXFA(VERZEAE i. 7B ONERBEAE
S 4443 4432
TILEZI L 412 402
0] 2.41 2.28
it fig 7.16 7.13
L 1.71 1.71
HZX 1.96 1.96
LiNiO2 3.42 3.18
ZD1th 8.30 7.97
it 73.50 72.57

EK5-14 ERHBFASDHFE=Z kg /E-B) AR (/) B R
X4 ERIEAE o # 0.9Kke/&E-& 20t
i R—=XT1> 73.50 0 LiNiO2
ERBEAE 70— - -ﬁ:fx
i . 7O ok 7257 o SN
EREAE 0 | = i
EREASOHIRE 0.93 zz ] :iﬂ»:
10
0 1 = 540
EERHA
(R—RF1V) (Favzyh)
}5-22 EREBEAZEDHIRIER
I REYREEDHIFE

EEFRICETIN—ATIVEEYRLEE, TOP T I/NEEYRAERVEEYRESOHIREEZUT
[ZRY. JA—REV1 8% 3 FREEFMALLG A, # 0.2kg/F - B LHIBRRIXIEEFF TERL,

RO-10REYREBOHIFEKE /F B) seusemiwss iR R
X4 RENRLE . #1 0.2ke/ - &

Ay &2 O, 14.87 e N o
EEYRAES o -
i. ook 14.68 10— —
EEYRLESR L [
BEDRLERD 0.19 N —
b T I |
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(3) ¥ FUA%E 3:EV EfT- EERHAF A
J1—R EV ZBHELTETTHELDIC, EBMELTEEBRFAT D, COET EERHAFIAICLLE
BUHK~NOEBRDRIFEEY EHRAESE. VI—ZXEV DIATHAILIZET2EREAZEDHIBE.
REYDREEDOHIRBLZETNETNLET D,

DNEHOEZS
RN—ZAFA T I RBELEROREIRLIERRAZ, REICHOIREYRLEEBEZTNENEHL.

FERAFHTRLT | FUEYORREHIAOEBMIRERTL TS, COLE VAR EV EHEEV-HRE
BHOEAFHDOEEAEERT D,

ERBAZBOHIBE = ORX—XF(VEREAE — OTOCINERBAE

REYREEBOHIEE = ORX—XF(VEEPRLEE — OTOCIMNEEYRER

<EREAIANOEBBREHAA—D>

— OBGEIZHS QBEEI=H5
B E e BENFEE
EVI §j§§§2§ ﬁ%ﬁ| E B
EVIigsg BVI ASs [ma] -
CH\EZ / #E 0= e . EX
HEEBE [y |[BE : | > | EE
@RS | DTS
HRBEAR - ,' BEERYRLEER
Eﬁ&ﬁ%ﬁﬁlﬁﬂﬂm(ul—x)
: a ‘/f_ II
, =570 4
EVI gl ] - L=
\ )

DBLEIZ LS Y QEEI=4L5
BERBEAR  ERemIcE ERYFER

R5-24 SFIFE I IZEBTHEREHE~NDOEHMPROEH TR

5-32



DEHARP/ITA—E
EIRIERRABLRZEICHORREYREEEZ, BURMIICEThENELT S,

I ERBEAEDOHIEE
EV XU MBEBHOBHEM N ERRAELT S, BH. OEV I DREICHIBRIZRAEIZER 6—5 D
T—%%, QEV RUH BB MOEEITHIERRABIIROI—-E RO5—6DT—2E2RT 2,

(EH=]
i R=RTIAVEREAE

RNR—AFAVERZAE
=[DEV I 0EEIZHSIERBAEHQFHEVI &G ST RBAE X (3 4E/12 )+
FREEMDOEEIHSERRAEXQE/10H)]+15 4

i. AT IONERBRAE

TPz ONEREAE
=BV I DREITHSIBERBRAE 16 F

I REYREBOHIHE
HHEEVRUHREEHMOREESLT 2, 08, OFHEEV | ORZEICHIREEYRERBERLI—TDT—
5%, OEV RO B BMDREZRITHOIREYRERBERO—T. R5—8DT—2&3R7T 5,

(BEH=]
i R—ATAVEEYHREE

RNR—RATAVREYREE

=[QEV I DEZEICHIEEZEYREEH OFEEVIDEZEICHIEEZEYMREE XS F/12 H)+
HRBEEMDORECHOIEEDREESEXCF/10H)} 164

i. 7OV OMNREYRLER
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JFEHAER

[ ERRAEBDOHIFHE

EfT- EERHARAFABICETEIRN-AS(VERBRAR, TOVTINERBRABRUVERRABOHIHEZ
BIRIZRY, YUA—R EVT 8% 3 FEET- TERHFHAFALLSA. K 20.0kg/F - S OHIBMRAHFS
Nnd,

KRO-16 BRI’ AE (g /&F-B)

ek i N=ZXFA(VERZEAE i. 7B ONERBEAE
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