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World primary energy demand by fuel

in the Reference Scenario

Oithar renewables
I Bicmass
I Hydro

Mucleor
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¥/ Yfi: IEA World Energy Outlook-2009

Global demand grows by 40% between 2007 and 2030,
with coal use rising most in absolute terms
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World primary energy demand by fuel
in the 450 Scenario
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Y[ IEA World Energy Outlook-2009

In the 450 Scenario, demand for fossil fuels peaks by 2020, and by 2030 zero-carbon fuels
make up a third of the world's primary sources of energy demand
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World abatement of energy-related CO, emiéi‘?ﬁﬁs

in the 450 Scenario

Abatement I stimiend

sa MECD,) (52008 billion)
Felelends SCenari WX I M0 2021-

- E 2030
3 Efficiency 2517 7880 1599 5586
¥ Ered-trse T4 T U4 T9E 55T
M Power plonts 233 735 66 15
32 Rorawables 6RO 2741 B2 240
30 Bt els 57 479 T B
28 Huclaar 4% 1380 125 41
24 ; : 450 Sa:fll.lri::- LS A0E T4 )

00T 20 2015 2020 025 0G4
¥/ Yfi: IEA World Energy Outlook-2009

Efficiency measures account for two-thirds of the 3.8 Gt of abatement in 2020,
with renewibles cantributing close to one-fifth
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Closing the fuel cycle
a 25 years old industrial experience

Minina: Chemistry:
ining: :

g sl Chemii
Mining of ™Yl

Enrichment: 20 000 tHM Spent fuel
Enrichment aHsntopeU__:_ reprocessed

1200 t,,, MOX fuel
recycled

Reconversionte

UQ, Enriched

* 1100 tyy, /yr of spent
fuel discharged from
Recycling: PWRs
Mook it .
Fabrication

* Up to 1 600 t,,, /yr of
spent fuel reprocessed
(domestic + foreign)

Reactors
& Services
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Long term management of radioactive wastes

Present inventory :

Inventory at end of
present fleet

Hall d’enfreposage des déchets HA & La Hague . .
Hall dentreposage des dechets MAVL a La Hague
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Nuclear Future: A need for substantial R&D

core studies for a better void coefficient
for a better breeding factor without blankets
from oxides to carbides (higher density, higher thermal conductivity) or metals

Homogeneous incorporation of MA in fuel
Heterogeneous recycling

Ageing of glasses
Transport of radioelements in clay

Fuel materials, cladding and structure materials
Irradiation effects: stabilité, defects, fracture,deformation,
Temperature effects, corrosion, ..

Multi-scale modeling:
electronic structure, dislocation dynamics, averaging, contiuun mechanics
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Energy Security for India — Nuclear Option

12000 Indices of socioeconomic Th-FER
development like literacy,

g S longevity, GDP and human HCOAL(200)
mm I development are directly COIL {1.96)
- dependent upon the per CGAS [1.4)

8 capita_enerqy consumption EHYDRO (0181 a)
gmn of a country. DU-PHWR (10)
W U-FER [364)
4010 L-FER BTh-FBR {1500)
|BTCE)
2000 = LPHINR IR
u £ m HiTRD L Gis oL Energy potential

1000 MWe plant requires (annual)
2,600,000 t coal =
2,000,000 t oil e lpd appls
200 t Natural Uranium for PHWR ==

1.3 tof Uranium (fissile equ.) for FBR

s growing energy demand
(21 GWe-2020 / 275 GWe- 2050)
can only be met by Nuclear
(minimal Co, emissions)
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Electric Vehicle Funding
$2.4 Billion For Electric Vehicle Funding

By Jeff Siegel
Wednesday, August 5th, 2009

President Obama announced today 48 new advanced battery and electric drive projects that
will receive $2.4 billion in grants. This is the single largest investment in advanced battery
technology for hybrid and electric-drive vehicles ever made.

According to the DOE, these latest awards cover:

m 31.5 billion in grants to U.5.-based manufacturers fo produce batteries and their
components and to expand battery recycling capacity.

m 3500 million in grants to U.5.-based manufacturers to produce electric drive components
for vehicles, including electric motors, power electronics, and other drive train

components.

m 3400 million in grants to purchase thousands of plug-in hybrid and all-electric vehicles
for test demonstrations in several dozen locations; to deploy them and evaluate their
performance; to install electric charging infrastructure; and to provide education and
workforce training to support the transition to advance electric fransportation systems.

Essentially, the Obama administration wants to create a battery manufacturing base in the
U5 Here's what he had to say about the plan_..

"If we want fo reduce our dependence on oil, put Americans back to work and
reassert our manufacturing sector as one of the greafest in the world, we must
produce the advanced, efficient vehicles of the future "

The companies that have been awarded the grants will have to match the federal investment.

\'\\.. ? ‘i:’
o g/;fﬂﬁ
Jeff
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Oil is predominately a transportation energy problem

Transportation
68.3% 1.4% Electric Power

Industry

25.1% 5.2% - Residential

and Commercial

Carbon Dioxide Emission by End-Use Sector
Transportation 31.8% Residential/lCommercial 38.3%  Industrial 29.9%

*According to the Transportation Energy Data Book 2008 - Electric Power Sector Emissions Distributed Across All Sectors

Wehicla Tachnologes Program = Energy Storage BRTE_ANETgY gov
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Roadmap “Universal Powertrain®

Zero Impact

Powertrain

Integrated

Facus: Combustion Power

Electrical
Powertrain with
Range Extender

Combustion
.. Engine /I \
I Electrical Long Distance

Powertrain with 7 3
. Electrical Powertrain
Focus: Electric Power C-Range Extender, __d

TYR[VE: Jorg Huslage
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Adapted Powertrain Concepts
for Individual Mobility
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2nd Generation Fuel Ethanol

- iR

COFCO

RETR IERE

---COFCO Project

2nd Generation Fuel Ethanol

O Pilot Process:

C5 sugar/inhibitors

Corn Stover

Grinding

Steam Explosion

Detoxification

Hydrolysis

Glucose Fermentation | 7fi: Hailong Lin

2™ world Materials Summit
Distillation

Ethanol
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Second World Materials Summit
on
Advanced Materials in Energy Applications
and Sustainable Society Development

Suzhou, China, 12-15 Oct. 2009

SPONSORED AND ORGANIZED BY
Chinese Materfals Research Society(C-MRS)
European Materials Research Society (E-MRS)
Materials Research Society (MRS)
Intermational Union of Materials Research Societies (IUMRS)
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