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INSIDE THIS WEEK: TECHNOLOGY QUARTERLY

= e “A nuclear revival is

o R welcome so long as

ST the industry does
not repeat its old
mistakes”

--The Economist,
September 8, 2007
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ewe |Nuclear Reactors & Net Operating Capacity in the World “;mbg of
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Source - Mycle Schneider, A. Frogatt, “The World Nuclear Industry Status Report 2009,” August 2009.
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Table 7.2. International Energy Agency (IEA) nuclear capacity projections for 2030.°2

HiFT : OECD/IEA, “Energy Outlook 2007” tHFT:2008F10A16H. BHHEE 12
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(2009~2056)

Graph 7: The 40-Year Lifetime Projection

C:ap;zly Number of
@ -
n,’ - Projection 2009-2056 of Nuclear Reactor Numbers/Capacity g
. Operating and Under Construction in the World in 2009
General assumption of 40 years of mean lifetime + German phase-out
(In MWe and number of units)
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© Mycle Schneider Consulting Sources: IAEA-PRIS, WNA, MSC 2009

Source - Mycle Schneider, A. Frogatt, “The World Nuclear Industry Status Report 2009,” August 2009. 13
http://www.bmu.de/files/english/pdf/application/pdf/welt statusbericht atomindustrie 0908 en_bf.pdf
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aiEiExRE L THELGREFNIR=E
(MITiﬁias 2003)

Global Growth Scenario

NUCLEAR ELECTRICITY
MARKET SHARE
PROJECTED 2050
REGION GWe CAPACITY 2000 2050
Total World 1,000 17% 19%
Developed world 625 23% 29%
US. 300
Europe & Canada 210
Developed East Asia 115
FSU 50 16% 239%
Developing world 325 2% 11%
China, India, Pakistan 200
Indonesia, Brazil, Mexico 75
Other developing countries 50
Projected capacity comes from the global electricity demand scenario in Appendix 2,
which entalls growth In global electricity consumption from 13.6 1o 38 7 trillion KWhrs
from 2000 to 2050 (2.1% annual growth). The market share In 2050 Is predicated on
85% capacty factor for nuclear power reactors. Note that China, India, and Pakistan
are nuclear weapons capabile states. Other developing countries includes as leading
contributors Iran, South Afnca, Egypt, Thailland, Phalippines, and Vietnam.

Source:MIT Interdisciplinary Study, “The Future of Nuclear Power,” 2003.
http://web.mit.edu/nuclearpower/
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MITOHLDZEL . COFEFETIE:--
(MIT, 2009)

[DHWEETIEH DN,
“ o B5LBEHDLENLL)
The sober warning is that if more b EIREEHEDED

is not done, nuclear power will LELEL TDEFEID
diminish as a practical and timely REF FFFEFFT/INIL
option for deployment at a scale DTLIT=5D, |

that would constitute a material - Update of the MIT
contribution to climate change 2003 Study on

risk mitigation.” Future of Nuclear

Power (2009)

hitp://web.mit.edu/nuclearpower/pdf/nuclearpower-update2009.pdf 20
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Global GHG abatement cost curve beyond business-as-usual — 2030
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Global GHG abatement cost curve beyond business-as-usual — 2030
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Figure 7.2. IAEA forecasts made in 1973, 1977, 1982, and 2001 for nuclear capacity growth in OECD countries.316

Source: International Panel on Fissile Material (IPFM), “Global Fissile Material

Report 2007,” http://www.fissilematerials.org/ipfm/site _down/gfmrO7.pdf
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RERAERBHR CHEESERIIETS
Feed Time Product Depleted Tails
150 metric tons 1year 20,000 kq LEU (4%) 0.2% U-235
natural uranium
150 metric tons 1year 654 kg HEU (93%) 0.31%
natural uranium (26 bombs)
150 metric tons 40 days 100 kg HEU (93%) 0.65%
natural uranium (4 bombs)
20,000 kg 4% LEU 8 days 100 kg HEU (93%) 3.55%
(4 bombs)

FPIVEDFU A F—RNGVT  HFF AT IREL 20514 FDiRME

MR R E IR

Source: International Panel on Fissile Material (IPFM),“Global Fissile Material Report 2006,
http://www.fissilematerials.org/ipfm/site down/ipfmreport06.pdf
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—eHARAT500+>, RER - FEFHRTEST D

Metric tons [MT]

200
Il rititary stockpile
[ Excess military material
150 Additional strategic stockpile
B Civilian stockpile, stored in country (Jan. 2008)
Civilian stockpile, stored outside country (Jan. 2008) Data for Russia
highly ancertain
100 =25 M1
S0
I8 MT
6.8 MT™
12 mT L
0 T T T T T
Belgwum Germary Iadia Israel W North Korea Pakistan United States
0.0 MT & M7 5MT 1MT 0T MT" 065 MT™ > 0.035 MT 0.1 mT* 1.5 MT

Figure 1.3. National stocks of separated pluto-
nium. Civilian stocks are based on the most recent
INFCIRC/549 declarations for January 2008 and
are listed by ownership, not by current location.
Weapon stocks are based on non-governmental
estimates except for the United States and United
Kingdom whose governments have made declara-
tions. Uncertainties of the military stockpiles for

China. France, India. Israel, Pakistan, and Russia
are on the order of 20%. The plutonium India sepa-
rated from spent heavy-water power-reactor fuel
has been categorized by India as “strategic,” and
not to be placed under IAEA safeguards. Belgium
holds 1.4 tons of foreign-owned plutonium, but has
no stockpile of its own (Appendix 1C).

Source:IPFM (2009)
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1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

[] Inwentory held in country | I Toroign owneg noodegnocannventony,

|:| Stored outside the country (not included in local inventory), n.d. = not disclosed

Source:IPFM (2009)
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Separated plutonium Spent fuel assembly
(1000 pounds and 12 feet long)

\

Fuel assembly
— 365cm

Dose poind

)

— \!\ il
‘]’ ‘ igure 1. Dose rate from a PWR fuel assembly.

5 kg Pu. Lethal gamma dose i 20 minutes
50 years after discharge. Requires 20-ton
container to transport & remote handling
behind thick walls to recover.

2.5 kg Pu in light-weight container.
Can be processed 1n a glove box.
Four cans enough for Nagasaki bomb.

Source: Frank von Hippel, “Management of Spent Fuel in the US: lllogic of Reprocessing,”

Presentation at Carnegie Endowment for International Peace Non-proliferation Conference,
June 2007.
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Source; M. Bunn, A. Suzuki, etc. “Interim Storage of Spent Nuclear Fuel: A Safe, Flexible, and Cost Effective
Near-Term Approach to Spent Fuel Management”, Haravard University, The University of Tokyo, 2001
hitp://belfercenter.ksg.harvard.edu/publication/2150/interim_storage of spent nuclear fuel.himl
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[Control, Commitment and Collective Security])

1. HWTRE-Z%YE D2 EESEH
(multlnatlonal limitation) &&E AR 1E
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IREERZEY (HLW) - FHFA AR O EFRETR -

IAEAERZRE DR 1E

s e e i A
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“Toward a Safer World The Economist, 2003/10/16, “Saving ourselves from Self-

Destruction,” NYT 2004/02/12,

5y

B E - F it iR Fl5E4E . @EHRH DN TR 1L ]

H—FF— —Ffﬂﬁa‘@/:JS/fé s#/E, 2004/06/2, [Control, Commitment and Collective

Security])

2RI S E R A RIRE SR M EZ R ALV A A

NPTELRDEEILE, F-3 T & REEEROAFLEL1—
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e
N

http:7/www.ceip.org/files/projects/npp/resources conference/speeches/elbaradei.doc
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HiT: RFHAEZEEEREMRESENTRFAFEMFIAZHSLIANDEE1(2009)
http://www.aec.go.jp/jicst/NC/senmon/kokusaisenmon/houkoku/091225 sankou3.pdf
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NPT 2010 BRst£i%
KRR XETELZEHETEICE

Action 38: continug to discuss further, in a non-discriminatory and transparent
manner under the auspices of IAEA or regional fora, the development of multilateral
approaches fo the nuclear fuel cycle, including the possibilities to create
mechanisms for assurance of nuclear fuel supply, as well as possible schemes
dealing with the back-end of the fuel cycle without affecting rights under the Treaty
and without prejudlce to national fuel cycle policies, while tackling the technical,
legal and economic complexities surrounding these issues, mcludmg in this regard
the requirement of IAEA full scope safeguards,

hitp://www.reachingcriticalwill.org/legal/npt/revcon2010/DraftFinalDocument.pdf
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e Baruch Plan: %mé:)osed an International Atomic Development
Authority — 194

= Atoms for Peace: srﬁ)eech to UNGA by US President Eisenhower —
1953— proposed an 1AEA

« |AEA Statute (gil_956 - Article III.B.F and Article X11.A.5 grovide for
Agency control over excess special fissionable material

« |AEA stud roject on regional nuclear fuel cycle centres (RNFC) —
1975 to 15‘}37 ] g 4 ( )

- %%rgzmittee on International Plutonium Storage (IPS) — 1978 —
- Ilrg8e(|5national Fuel Cycle Evaluation Programme (INFCE) — 1977 to

« United Nations C%nferenc$ for the P{omotion of International
ooperation in the Peaceful Uses of Nuclear Energy
%UN PICPUNE) -1987

= Committee on Assurances of Supply (CAS) — 1980 to 1987

= International S mRosium on Nuclear Fuel and Reactor
Strategies:Adjusting to New Realities 1997r3

= Technical, Econorr]ic_an Institutional Aspects of Regional Spent
Fuel Storage Facilities RSFSFS‘— 2003 TAEA TecDo
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» “ Remember Your
Humanity, Forget the
Rest”

- Russell-Einstein
Manifesto (1955)

Joseph Rotblat (1908-2005)
P IUNYAVETEICSEL, YK
EREAFENKMLI-CEZH-T, R

Figure 3.2, Sir lJoseph Rothlat (1908-2005), = HE_ $£IJ_‘I

a Manhattan Project scientist. one of the Llf- 0) %

founders of the scientists” Pugwash moe - —_ .~ .S N —— o

ment, and a sirong adwocate of societal } 7‘¥t)ol/ :‘7,{/:/19115 = (“§% ~ %
'.'e-ri'ﬁi:_al:i-:m_ Rotblai. a r+n:-l:|e-l_ Lar_l_re-al:e_ Was 0) 1&/ \7 |'7 7]"‘}“/1’%5%%“ E& ':%E)]u 3

a leadfing supporter of Israel whistle-blower

Mordechai Vanumu, arguwing that Vanunu's } 1995&/—/\\)Lzlz$n E % E o

exposure of [srasl’s nuclear weapon pro-
gram was an act of conscence. Credit: Peter
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