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High energy design High power & High Energy
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2004\ | 20054 | 20064 | 20074 | 2008'F | 20094 | 20104

HIIRS A 6,186 6,410 6,749| 7,187| 7,655| 8,150] 8,680

HEXHAH 1,200{ 1,310} 1,380} 1,530| 1,680| 1,840| 2,010

2 AHE AL 147 167 199 225 247 269 291

LA BXRE 1,620 1,720| 1,820 1,965| 2,120| 2,280| 2,450

S RC 6,000 | 12,000| 20,000 - - - -

HE37P 9,152 9,504 10,944 11,472] 13,052 13,728 15,680

X & : Yano Research Institute 2004
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USABC GOALS

W

- Min. Goals for | Long Term

Mid-Term Goal Long Term Goal
Power Density (W/L) 250 460 600
Specific Energy (Wh/Kg) ;
C/3 Discharge rate 80 150 200
Specific Power (W/Kg) ;
Discharge,80% DOD/30sec 150 300 400
Cycle Life (Cycle) ; 1,000 to 80%DOD
80% DOD 600 1,600 to 50% DOD 1,000
(?pg)"”"”g Environment ~30 to 65 -40 to 50 -40 t0 85
Normal Recharge Time (h) 6 6 (4 h desired) 3to6
Cost (USS/KWh) 150 150 100

USABC : US Advanced Battery Consortium

Goal

: To develop advanced EV battery technology

Key Barriers to Application of Li ion in HEV

Power-Assist HEV

Minimum Maximum
Calendar Life 15 years 15 years
Production Cost $500 (0.3 kWh) $800 (0.5 kWh)

Meet normal automotive requirements for
mechanical shock & vibration, containment
exposure & FMVSS requirements

Abuse Tolerance
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Performance of Enerland’s Cell
for E-Bike
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Charge : CC 1C to 4.2V, CV 4.2V cut-off 0.1C at 25T
Discharge : CC cut-off 2.8V with 3C at 25TC
2
0%  10% 20% 30% 40% 50% 60% 70% 80% 950% 100%
Capacity, %
Capacity 4500 mAh
Specific Energy 175 Wh/kg
Specific Power 450W/Kg




Performance of Enerland’s Cell

for Electric RC
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Charge  CC 0.5C to 4.2V, CV 4.2V cut—off 0.1C at 2600
Dischargs | CC cut—off 2.8V with 0.8, 5, 10 & 12C at 260C

0% 0% 20% 30% . 40% S0%  80%  70%  80%  80%  100%
Discharge capacity, %

Capacity 1800 mAh
Spez:mc

Energy 180 Wh/kg

Peak Power 19 Kw/Kg .
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Temperature Performance of

Enerland’s Cell
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2.5 |[-----1 Charge :CC O5C to 42V, CV 42V to OXC at26* C |---------
Discharge : CC O.5C to 3.0V at 25, -10, -20 & 60° C
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Cycle Performance of
Enerland’s Cell
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Discharge : CC 1.0C, 30V cut-off at 25°C

Charge :CC/CV 1.0C-4.2V, 0.1C cut-off at 25°C
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