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i Year 2020

10K _ _
Variant EVs will take into
demonstration and
commercialize in whole
country, the reservation will up
to 10 million level

N

Year 2015

I.ulﬁ-'
Year 2010 The reservation of EV iny
'dmﬁﬁ%“""ﬁtﬂﬂlﬁ — Infrr.;idstru[:turﬂ:_ build the m{ﬂ'
and information
_10 Gity 1000 Vehicles . EV, connected with smart grid
in public transportation. %wﬂgﬂ system, construct the V2G and
station, 400,000 charge V2H systems.

Battery Pack “ pole for EV

* Energy density Battery Pack * Energy density
>80Wh/Kg * Energy density >200Wh/Kg

« Cycle life=1000 c ”":{:g:";ﬂ?m - Cycle life>2000

+ Cost<d.0 ¥\Uh ye « Cost<1.0 ¥ \h

» Cost<2.0%Wh
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45

Tomas Edison and his electric car invent in 1913

Source:

US DOE

“Better batteries 10 years away”

“Liars, damn liars, and battery
manufacturers.” -Thomas Edison (Ni-Fe)



Electrochemical energy storage technologies

s
-

EV Li-ion
250Wh/kg, 2020

N

, | =AVARETe]g!

ﬂ 160 Whikg, 2015

=AVARETe]g
120 Wh/kg ,2010

Energy Density (Wh/kg)
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EARA R X Ta @ | LA R | ERE AR SATRARGE | AR AR
Cathode TR (mAh/g) (Wh/kg, $%HIXS 2 H AT
: (V vs Li) T4 B 1T L fi
materials ) (Wh/kg)
R 3.9 140 546 200 Lt AR
LiCoO, &, A,
EEN N
PEAE
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LiMn,O, (EFREs ]
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yel fi6, PR
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LiMn,0O,(LMO) cells

High safty
Low cost
. 140Wh'/Kg
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12Ah AR R B A 0.6~0.776/Wh
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LiFePO,(LFP) cells

~170 mAh/g

Prezssrezs =34V
Phrinzminz+ =40V

High Safety
_OowW cost
_ong life

1999

Carbon Coating




40Ah LFP cells(120Wh/Kg, 1000W/Kg)
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Dimensions

32mm x 100mm X 192mm

Nominal Voltage

3.2V

Impedance (1KHz AC(

<2mQ

Power density

1000W/Kg

Energy density

120Wh/Kg

Operating temperature
range

Charge 0~457C

Discharge | -20~45C

Storage temperature range

-10~35C

1C Discharge capacity

>40Ah (C,)

Rate Capability

5C >90%C,

Cycle life

>2000 (100%DOD)




Rate performances of 40Ah LFP cell at 25°C

180A charge

Voaltage (V)

300A discharge

Voltage (V)
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40Ah Cell test by EDF in France (2008-2010)
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25Ah LFP Comprising Energy and Power Cell

IFP2I7/143/101 -25HA Prismatic Al Case Cell Specification

Shanghai H&D EV Battery

1 Basic pamameter

Type

Tx WxH {max)

Nominal Voltage 3.2
MNominal Capacity’;  |25th (0. 5C)
Intemal Resistance %. 1. Amdd

Discharge Volta ge|

ot 2.5
Charge Voltage Lot | 3. 8V
Max. Charge Current | 5C
Ivlax. Dhzcharge) ac
Cumrert o=
Charge Method CCACT
Weight %7782

Charge (0~45C

COperate Tenp.

discharge —20-~ 507

Storage Tarp.( storage

i SRS M 1




LFP/graphite cell

IFP27/148/101-25HA 25°C 7% A R phi 48
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LFP/graphite cell
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LFP/graphite+HC cell
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25AhLMO/NCMER,jit
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LiNiosMn, -0, (LNM)

« High Voltage
* Low cost
* High safety
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Voltage / V vs. Li'/Li
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5.4
{1 LiNi .Mn_ O /Li half cell
5.2 1 /\
1 ‘ Fully charged ‘
5.0 1
1 First charge ~ 161 mAh/g
A48 . 1
2 o
4.6 =
S First discharge ~133 mAh/g ‘ E
Q 4.4+ L~
4.2 1 Gap ~14 mAh/g L
‘ s
4.0 — |2
- : B
3.8 — o E o
3.6 _ / Pristine Fully discharged \ i =
T T T T T T T T
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Capacity(mAh
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Capacity(mAh/g)
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o

250 - .
A L|N|05Mn1504/L| half cell
B Charge
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A Coulombic efficiency
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250Wh/Kg in 2020
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LiNiy sMn, O, IERATRLS

135mAh/g, HA £ r[100%A

T4 T T TR R 4R

Sy

1=

s

, HF 47 VE

[

BoF G GEA TRIRED | SoR A i

1 Kg Li ~ 16 KWh
_iICo0, ~ 7 KWh,
|iMn,O, ~ 11 KWh,
iFePO, ~ 12 KWh.
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Cycle performance at various charge/discharge rates
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