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Figure 5.12 = Nuclear power installed capacity by region in the New
Policies Scenario
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Figure 2.12 = Net oil and gas import/export shares in selected regions in the

New Policies Scenario
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Notes: Import shares for each fuel are calculated as net imports divided by primary demand. Export shares
are calculated as net exports divided by production. A negative number indicates net exports. Southeast

Asia, i.e. the ASEAN region, includes Indonesia.



China Kazakhstan
Crude QilPipeline

Note: All figures are based on 2011 data.

Transit numbers will not total 100% as many shipments
transit multiple shipping routes/chokepoints.
Percentages reflect portion of overall

imports by product group.

Pipeline capacities represent designed

capacity, not current flow rates.”

Russia

Russia-China
Gas Pipelines

China

Report 2013

Medit Black Capacity 400K bls/day .
edi ;rer:nean _— Capacity 68 bem/yr .Tynda
Tomsk Tayshet
Atyrau = Khabarovsk
Kazakhstan L A
Agtau Kazakhstan 4 % :
China-Kazakhstan i ‘
Gals Pipeli Russia-China Daging ®Nakhodka
Capacity 10 bemiyr Crude Oil Pipeline Russian
Turkmenistan Capacity 300K bls/day Seaborne
Turkmenistan 469 1%
~ Bitarplyk Korla Beiing Americas 1%
Turkmenistan-China
Gas Pipelines 3
Red Capacity 40 bemiyr China
Sea
Burma-China -
Gas Pipeline Pacific
Capacity 14 bemlyr Ocean
Burma-China
. Crude Qil Pipelines
Hosr:rr\?:; 2;0/ Capacity 440K bls/day
o
" “.‘Kunming
Gulf of Aden 6% ‘}’e"
Sittwe ® & thgggfﬂe
rm
Arabian Taungup® e
Sea Bay
of
/ Bengal South
China
Africa 19% Sea
(not including Sudan) /
Ameri o Asia, not via
ericas 9% Malacca/
Sunda 3%
——— Existing Crude Oil Pipeline Strait of
====== Crude Oil Pipeline under Construction Malacca 85%
——— Existing Gas Pipeline
===== Gas Pipeline under Construction e Co iy
Gas Pipeline proposed
<—— Pipeline Transit Route- gas
<4—— Seaborne Transit Route-crude oil Sunda Strait
<—— Pipeline Transit Route-crude oil Lombok Strait O_AM
L)
bemlyr - billion cubic meters/year 1% 0 Kilometers 1.000
K bls/day - 1,000 barrels/day ————
Miles

Boundary representation is not necessarily authoritative.




Japan’s LNG Price curve in 2012
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70% OECD

Figure 5.3 = Electricity generation by source in the New Policies Scenario
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2050 CO2

20

New Policies Scenario

450 Scenario

2010 2015 2020

Energy efficiency reduces CO, emissions by 2.2 Gt in 2020 & 6.4 Gt in 2035, but

CO, abatement 2020 2035
Activity 2% 2%
End-use efficiency 18% 13%

M Power plant efficiency 3% 2%
Electricity savings 50% 27%

B Fuc:zl ar_1d t_echnology 50 3%
switching in end-uses
Renewables 15% 23%
Biofuels 2% 4%
Nuclear 5% 8%
CCS 4% 17%

WEO 2012

efficiency’s share in CO, abatement falls by 2035 as renewables & CCS are used more
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Figure 8.6 > Electricity generation from low-carbon technologies and share
by scenario, 2010 and 2035
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Can we build 16 GW of nuclear power plants a year?

+ Can we build 60 GW of wind power plants a year? (2010 =198 GW)
+ Can we build 50 GW of Solar PV capacities a year? (2010 = 38GW)
And CO2 price will be more than $120 per ton.

13



JAPAN

14



common cause failure
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CO2
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To bolster competitiveness of low-carbon technologies such as nuclear, renewables and
CCS, we need strong government action to lower the cost of financing
and a significant CO2 price signal to be internalised in power markets. 16
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Figure 12.1 ® Nudlear reactor construction starts 19512011
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Generations of Nuclear Energy
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1EE
|nteg ral Fast Reactor JAPAN

Pyroprocessing

Pyroprocessing was used to demonstrate the
EBR-Il fuel cycle closure during 1964-69

Assembly Dismantling
and Reassembling (AIR CELL)

Fuel Transfer Corridor

Reactor Vessel ) \ )
Fuel Pin Pyroprocessing

and Refabrication (ARGON CELL)

IFR has features as Inexhaustible Energy Supply ,Inherent Passive Safety ,Long-term
Waste Management Solution , Proliferation-Resistance , Economic Fuel Cycle Closure.
21



JAPAN
R LWR Pyroprocessing
: A\ ; "] One-time processing of |
35 tons .._"f'\lvm' T ‘\“ 700 tons of LWR spent fuel -
Fission (! provides long-life fuel supply Uranium

Products '
Initial 80 tons Uranium
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: |
: :
Disposal : 1000 MWe :
1
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I
1
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: Actinides 1.0 tons Fission Product:s..'I
:
I
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Fission
Products

E{> 0.5 tons excess actinides

For new IFR startup 2
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Loss-of-Flow without Scram Test in EBR-II
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JAPAN

-
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REACTORS DESIGNED, BUILT,
& orenmso BY ANL.

N oded gy 4

Figure 1-8. Reactors developed by Argonne
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Uranium utilization is <1% in LWR JAPAI

Depleted
Uranium

Uranium Ore nrlcment

ﬁzomns

D 25tons P

18.73 tons Uranium

1.00 tons E.P. - 1.00 tons Fission Products
0.02 tons M.A: ~— 0.25 tons Plutonium

[ 0.02 tons Minor Actinides

Disposal ' :
(300,000 years) Spent Fuel Disposal
European recycle | | (300.,000 years)
- Saves 15% uranium Direct disposal is

- But no reduction in waste life  the current U.S. policy
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v  Central Research Institute of Electric Power industry
(CRIEPI): $20 million cost sharing signed in July 1989.

v~ CRIEPI and Japan Atomic Power Company jointly
representing Federation of Electric Power Companies
(FEPC): Additional $20 million added in October 1992.

v~ Tokyo, Kansai, and Chubu Electric Power Companies: $6
million for LWR feasibility study signed in July 1992.

v~ Power Reactor and Nuclear Fuel Development
Corporation (PNC): $60 million cost sharing program agreed
to in February 1994, but canceled by DOE.

v~ These joint programs ended when the IFR Program was

terminated in October 1994.

Dr. YOON IL CHANG
Argonne National Laboratory 28
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S-PRISM Nuclear Steam Supply System
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Extending PRISM...recycling used LWR fuel =
closes the nuclear fuel cycle with two technologies. ..




Transuranic disposal issues

Transmutation Separation 1
of minor actinides of Py and U ?

-
o
o
o

100

Fissioh

Spent Fuel

Relative Radiotoxicity
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10 | 300 Years 9,000 Years 300,000 Years <
: | v v
1 Natural Urahium Qr P
“Pu, U, and Minor Py UR
Actinides el
Removed
0
10 100 1000 10000 100000 1000000

Year

AC Removal of uranium, plutonium, and transuranics makes a
@ ANACHI 300,000 year problem a 300 year problem

Copyright 2011 GE Hitachi Nuclear Energy Americas LLC
All rights reserved 3l
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IFR

Long-term Plan for SFR and Pyroprocess

‘08 11 16 ‘20 26 28
——\ T ey Iy — ' \
Concept Design(‘12) Specific SAR('17) Specific Design Approval(‘20) Construction
| S ‘
| , =2 '.E '-.I o ey
I | I il . -
SFR [ T lﬁ- S -
Advanced System - :
Design Performance Specific Detailed Fr-:F-}tioty;PE
\ ) Concept Test Design Design an
Pyro Feasibility Frntntyzpe
Joint Determination(‘20) Facility(*25
) PRIDE (‘12) W v
Korea-USA Joint Fuel Cycle_
Study
Pyro- ! + ,
PRIDE Operation and Improvement 5
process » =

\ ) Pyro Equipment
Development and mock-

up Facility

SCGI Conference, UC Berkeley, October 2-3, 2012
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