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Future Sustainable Energy Chain
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Residential Storage

Residential
storage

Fluctuating sources
Require ~20% storageé!
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Réplique de la "jamais Contente"

La jamais Contente, 1°™ voiture électrique construite en 1899 par Jenatzy
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Electricity storage

/\

Physical Electrochemical
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Physical storage in (Super)capacitors
Based on Electrochemical double layers
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Fig. 2.2. The simplest-imaginable doub’e layer.
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Rechargeable battery chemistries

System
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Rechargeable battery chemistries

System Advantages
ASealed Lead Acid ACheap
(SLA)
ANiCd APower density
ANiIMH AEnergy density
- Volumetric

ALi-systems AEnergy density

- Li-ion - Gravimetric

- Li-gel

- Li-polymer

- Li-metal

Disadvantages

AHeavy
AOverdischarging

APollution

AGas formation

AExpensive

AElectronics
- Control
- Safety
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IEA Prospects for Hydrogen and Fuel Cells
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Efficiency battery-powered vehicles

ICE vs Conventional electricity generation

Aice® 17%

Oprey° 34
%

Data sounce: IBA Frospects for Hydrogen and Fuel Cells

Figure 22, WTW analy CEVS anc Vs Dasac _ 4
cles, assuming PHEV use only grid-supplied electricity which implies limited range

IEA Prospects for Hydrogen and Fuel Cells
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NThe Kk Wh

1 kWh = 3.6 MJ electricity
1 kWh storage in water (mgh) = pumping 360.000 liter 1 m high

1 kWh Li-ion battery weighs ~ 5-10 kg
1 kWh Li-ion battery you can drive about 7 km

If you want a driving range of 140 km
that correspondents to a 20 kWh pack
which weights 100 - 200 kg

and costs ~10.000 ue !
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Plug-in (Hybrid) Electrical Vehicles
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Plugged in: The end of the oil age, World Wide Fund for Nature 2008.
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Limited driving range solutions:
(1) Range Extender (ICE, Fuel Cells)

Electric axle drive
El inverter
N 2% R | EJ Battery charger
Concept BlueZERO E-CELL PLUS : ALl 3 cooperative regenerative
3 braking system
E] High-voltage battery
3 Range Extender
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Hyundal announcement Paris
Fuel cell-Battery Hybrid in production

e

Hyundai press release, September 2012
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