1D T JLF—- HhBRIS IS B AR

M ST BRED N R EIR)LF—HIRE

2017-10-6 P RIFIERESHIKIRIETE
KRE=EVIVINRES

TERIRILF—HE (A EBRER

] ERA R
B e 55

=k

#H2




IEAIFOPECIZX T AT RIIL T —LEREMEAEL TERIL,

price per barrel (real 2010 dollars)
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Oil production growth

in United States, Canada, Brazil & the Middle East IEA data
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Russian Gas Infrastructure
S8 Producing region — Existing gas pipeline
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Global energy-related CO, emissions
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Technology area conftribution to global cumulative CO, reductions
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Solar PV and onshore wind
Energy storage
Electric vehicles
Other renewable power
Nuclear
Transport — Fuel economy of light-duty vehicles

Energy-intensive industrial processes

Lighting, appliances and building equipment

More efficient coal-fired power

Carbon capture and storage
Building construction

Transport biofuels

eNot on track  eAccelerated improvement needed ©On track
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We need to move away from a one-directional energy delivery philosophy to a digitally-enhanced,
multidirectional and integrated system that requires long-term planning for services delivery

iea

14



FFRORMEIKIBICETLTWSD, ZE. —EBFIVAICEENTRE
AL ET,

Installed battery storage and costs under various scenarios
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Batteries experience a huge scale-up in the B2DS, with EV battery markets leading other sectors in size
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Amount of CO, captured under various scenarios
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Evolution of the global BEV and PHEV stock, 2010-2016
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Vehicle sales and technology shares under different scenarios
Light-duty Vehicles (millions) Heavy-Duty Vehicles (millions)
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Figure 2.5 = World primary energy demand by fuel in the New Policies Scenario
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Energy self-sufficiency* by fuel in 2013
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Physical energy flows between European countries, 2008 (GWh)
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New Vision?

Energy for Peace in ASIa

e mwiliIv WA Wi

Stable Supply ( through regional mterdependence)

Fair Electricity Price
Vladivostok

Gobi Desert
Phase 3

Beijing
Chengdu = Tokyo ®
Shanghai ASIa
g Grid

Manila

4

Delhi Bhutan

'8 Dacca

Mumbai

Total 36,000km

Kuala Lumpur

Singapore
VI BEZRROTLELF—ar b
24



THATEEAMGRE L RHMOBIREH—PBE, | &
| EAFESLEINGIRE LTS,
i - BEE - REEIRBEE SHEMERR

| g

KD HA AR | @ HEREEE i

® 5 B¥h @ Toft HRRE ' W
| mhsH —REIHEER — o6ll |

1.0 —:GW

AR FEp
2 GW 40 GW/

EROIALE—HEA—EBHEShE LT, EHROBETIRLY—RE
FAEHALDD. HROREMRUEFNRMAERINS.,

EER.ENRHFAGHES. [EAETE



Frf rl gEE LR F




HARDENL AT LIIEERASHMLUREHAINEIZH

AN, REBBREBEBEIRILT—ILRTEZHRENDF
A EEEZEENHHEMNTED,
BADHREBEEEREZHILRFBIREN
1.2 - - 600 < EA TR
E historical projected 2
210 L s0g © O RFS
§ % a AH
= 0.8 L 400 HZ
200 m Ak
= FEENDCO2
JR B {z
200 (5 B %Y)
100
WEO2014

1990 2000 2010 2020 2030 2040
2040FEICHAERIRETRILTF—32% ., HR23% . Ax22%. [RF1H121%, 27



Global electricity generation mix in the 2DS, 2013-50 ETP2016
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Key point Today fossil fuels dominate electricity generation with 68% of the generation mix;
by 2050 in the 2DS, renewables reach a similar share of 67%.
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State of play among nuclear fission innovators
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(Pyroprocessing)

Pyroprocessing was used to demonstrate the
EBR-Il fuel cycle closure during 1964-69
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e
Pyroprocessing equipment and facility are compact
More favorable capital cost and economics

Pyroprocessing
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Capital Cost Comparison (Smillion)
Fuel Cycle Facility for 1400 MWe Fast Reactor

girim

Pyroprocessing Aqueous
Reprocessing

Size and Commodities

Building Volume, ft3 852,500 5,314,000
Volume of Process Cells, ft3 41,260 424,300
High Density Concrete, cy 133 3,000
Normal Density Concrete, cy 7,970 35-40,000

Capital Cost, Smillion

Facility and Construction 65.2 186.0
Equipment Systems 31.0 311.0
Contingencies 24.0 124.2
Total 120.2 621.2

Dr. YOON IL CHANG

Argonne National Laboratory 43
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