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Nuclear energy is likely to play a small but insurance and finance.. szl
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The US Department of Energy estimates the 4 Jlaill <ol pasall Casa
& Al AUl Bl el gl 4 ey A8l 5 ) 581 world commercial
nuclear generating gross capacity could increase from 2005 levels by altx)
Yore ole & /ve dawiy Yoo dle bgiua ge & 3528 35 percent in 2015
sle %Y+ sand by 70 percent in 2030 (US Department of Energy, 2006).
My.v.

Until the end of the 1970s, nuclear reactors s 4 5sill Cllelidll ()
14Veale Aled Ja 4 558l @leléndl Glprovided less than 5 percent of the
Today Al B eb ¢Sl world’s electricity. zU3 (e %o cliale &y
S siua s a5l Ll Yithey provide 16 percent of a much higher level of
el el callall L) e %0 bl L el eI e S (e
They contribute about 2,600 billion kilowatt-.((}) #& L G=1all/(VJSE))
each year to satisfy (4clw) hours /55 .S kWh) Jbile Y7100 saly sl
Glalial) .l Jle JS 8 electricity needs, as much as from all sources of
(ML 4e<) daUal)

(1) International Energy Agency. World Energy Outlook 2007. November, Paris (2007).

(2) U.S. Department of Energy International Energy Outlook 2006, Washington, DC:
Energy Information Administration (2006).

(3) U.S. Department of Energy International Energy Annual 2004. Washington, DC:
Energy Information Administration (2005)..
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become familiar with the entire nuclear fuel cycle, from the mining < _=3ll 5
z oA M) AR e ey (559 285l 393 JS e of uranium ore to the
or of nuclear weapons.-production of electricity (58 4xladiu) ) aaliall (1
Aol Aalld ol 4l 5eS Adlal) Ll

U3~z Figure 2 depicts the" V4o« e u1 35 38 a5l ) gll e lball
worldwide evolution of uranium requirementsd! ((() a8 Galo/(¥) JAlN)
e @l el mas 4 ghd(dashed line) and production (solid line)

(1) Uranium Information Centre (UIC) (2007). World Nuclear Power Reactors 2006-07.
Australian Uranium Association, December 7, 2007.
(http://www.uic.com.au/reactors.htm).
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(1) D’ Agostino, Thomas .Statement of Thomas P. D’ Agostino, Acting Under Secretary for
Nuclear Security and Administrator, National Nuclear Security Administration, U.S.
Department of Energy, Before the House Committee on Armed Services, Subcommittee
on Strategic Forces, March 20, Washington, (2007)..
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(1) World Economic Forumd Global Risks Report 2007. Geneva, Switzerlan(2007)

(2) World Nuclear Association). Policy Responses to Global Warming, April 2007.

(3) Kyoto Protocol of the UN Framework Convention on Climate Change (UNFCCC

(4) World Nuclear Association the same ref. in 91.

(5) Barsky, Robert and Lutz Killian. “Oil and the Macroeconomy Since the 1970s.” Journal
of Economic Perspectives, Fall, 18 (4)Y++ ¢ : 115-134

(6) Toth, Ferenc and Hans-Holger Rogner “Oil and Nuclear Power: Past, present and
future,”Energy Economics, 28(2006).:1, pp. 1-25.
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(1) Joskow, Paul. “The Future of Nuclear Power in the United States: Economic and
Regulatory Challenges,” MIT: Center for Energy and Environmental Policy Research,
Working paper 2006-019,DecemberY + + 1 ..

(2) Rothwell, Geoffrey. “A Real Options Approach to Evaluating New Nuclear Power
Plants.” The Energy Journal, 27 (1)Y++1 :37-53.

(3) Feinstein, Jonathan 1989. “The Safety Regulation of U.S. Nuclear Power Plants:
Violations,Inspections, and Abnormal Occurrences”, Journal of Political Economy, 97
(1): 115-154.

(4) Feinstein the same ref. in 99.
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(1) Feinstein the same ref. in 99.

(2) Kunreuther, Howard and Erwann Michel-Kerjan. “Policy Watch: Challenges for
Terrorism Risk Insurance in the United States”, Journal of Economic Perspectives, Fall,
18 (4)Y .+ £ :201-214.

(3) Study and discussions —e.g., the Acheson-Lilienthal 1946 report on international control
of atomic energy— predate even President Dwight D. Eisenhower’s 1953 proposal for an
international fuel bank.
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(1) Decker, Debra and Erwann Michel-Kerjan 2007. “A New Energy Paradigm: Ensuring
Nuclear Fuel Supply and Nonproliferation through International Collaboration with
Insurance and Financial Markets,”Harvard’s Kennedy School and The Wharton School,
March.

(2) Meier, Olivier 2006. “News Analysis: The Growing Nuclear Fuel Cycle Debate,” Arms
Control Today, November.
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(2) Mills, Evan and Eugene Lecomte. From Risk to Opportunity: How Insurers Can

Proactively and Profitably Manage Climate Change. CERES Report, August 2006.
Boston, MA.
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Nuclear power engineering development is envisioned as an integral

part of the Russian Federation's energy strategy, and Russia is now taking
2 sh3 several steps to further develop and expand its use of nuclear power.
o ool AV Al e T 3am Y Te a0 lie ) Sy Ay g gill Aaigl) g AELL)
33L W &l ghaall fpe dae AR5 <l jla g L gy <l cdaad) yiu) A8l Jlas
Russia is investing in construction of & 5 sl A8Uall aladiu) aaw gig gl
several nuclear power plants, including both pressurized water reactors
s <33 3 (VVERS) and a liquid-metal cooled fast reactor (the BN-800).
A prototype of .(BN 800) "4z sl <3l liall” Jilud) sl 4 535 5 (VVERS)
a compact, portable (floating) nuclear power plant has also been built.Russia
has also “reconstructed and reorganized its whole nuclear enterprise,
consolidating and reorganizing nearly all of the nuclear functions into a

gotbiall JalS aplaiisale | 5 ¢ liy 3ale L <8 SIS 5 state-owned corporation.
4._.’..\&\ «_11.5)_...&\ (5'33"4»).9"&\ LJEL.E}M c_:m;e:\_bﬁzal_cbﬁcq_g 62._1”}).\“
In addition, the nation is working to develop new reactors and new ¢4 sall

(1) Michel-Kerjan, Erwann and Burkhard Pedell . “How Does the Corporate World Cope
withMega-Terrorism? Puzzling Evidence from Terrorism Insurance Markets,” Journal of
Applied Corporate Finance, 18: 4Y++1 | pp. 61-75.

(2) Decker and Erwann the same ref. in 104.
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The strategy for nuclear power engineering development in the first (!
half of the 21st century is based on the following principles: nuclear fuel
438Ul 4550 yiul breeding, comprehensive safety, and competitiveness.
Lo 5 o2 Ospdindl g galall A e JgY) i) ia dgaiill 5 4y 5 5ill disrigh
A fsabal) (e 588
ALLAN ALl (59 g3l 2 68 oIl LGS atad -
Adliall e 3 a6l -
Projections vary, but energy demands in Russia are expected to -
increase by 50 percent between 2006 and 2016, and rise to double the
e gl 3l 2006 level by 2020.
S YTale e Yoo Awedy oy o ad giall (e L 5 8 A8 ()
Demand for electricity is Jxs ) .Y Y+ ale Jelan aeliali o)y e¥oin
expected to grow more slowly (rising 50% by 2020, and 100% by 2030,
compared to 2005 levels), but still steadily and strongly. The Strategy for
Development in the Russian Nuclear Power Sector from 2007 to 2015
provides for implementation and growth of several federal programs, as well
as enacting of the law on restructuring of the civil branch of the nuclear
&8 sl (e el Sl Je Gl power sector, which was passed in early 2008.
oo Jlas %)+ v dsudis ¥ Y ale Jlay %o 8L ) (obay IS sa ¢
_(‘)\H 0 e\.c QQ}M c.qz\_i‘)\&d\_a AR
e e Yare vy ale dia b gy AAE S sl 1) g
G waall 3as A gedll Je alade V) A e 4y il ALl g Uad 8 Gl
Bale ) gl Hgua A ga LS AV B3 gl il 8l laal g Apalady) zal )
The Ols .Y+ Aale Jilsl 8 saa A1 4 55l 48 pladll Saell aplaxl
Rosatom Corporation is now established and establishment of
Atomenergoprom is to be completed in 2008, thus incorporating all parts of
nuclear manufacturing cycle, from uranium mining and enrichment, reactor
design and construction, and power plant design, construction and
As sl pulig oL Sl Ll o & a6l s, 4S 5 operation.
O s o655 aiaill 3 )50 ¢ yal aen Jasdy 20 " Atomenergoprom”

(1) Decker, and Erwann the same ref. in 109.
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sl
Nuclear power's contribution to the energy (e s 55 (8 1S Jsras
strategy can be achieved through several investments for near-term and
(e S gaan g A8l das) il 8 4 5 il A8l sl Jonger-term results.
o3gd 13 335 o g aa e o ghall s a5l gl & ol jlaiind) (e el DA
In October 2006, the Russian Federation (o sl A=Y (38 5 daai) yiwY)
accepted the Federal Task Program “Development of Russia's Atomic
Power Complex from 2007 — 2010, and to 2015.” This spelled out the
directions of nuclear power development into the future: (1) development of
nuclear power capacities, (2) development and renovation of fuel cycle
capacities, (3) development of capacities on management of spent nuclear
fuel and radioactive wastes of nuclear power plants and preparation of
nuclear reactors for decommissioning, and (4) transition to innovative
@Y Jeandl el ys (e Yoo IV (i -8 nuclear  technologies.
MYove (’L‘: P=ENT IS R IR TR G 6&;&3_}\.&})3\3_"1)5&‘ PEBAY Wﬁ#"
JGI Je Jatuall 8 4y 5 gil) AUl edad e a3 dasg g mia 0 el B
s Sull
Ao sl A8 ) yaal) o 6kt (1)
258508550 ol 8 ypaat gy sk (V)
O Andial) llail g 288 wall (g g -3l 2 986l 3 1) (el jadll ekl (1)
Aol OOl laal) Jaadd (a8 ol juanill g oy g sall Adlal) illasa
5 Sl 4y 5l S ) JEY) (¢)
For very near-term (e 4 5ol da Sall Clae cy 8l aell Je g
results, the current set of nuclear power plants can be maintained and
operated more effectively, including upgrading and extending the lifetime of
the operating power units; increasing their efficiency and maximum
Glasa (e 4Adlall Ze seaall ytilization of capacities (load or capacity factor);
el D 8 Ly Agllad ST g e Lebiadi 5 Lgiibn Sum (g 45 51 3l
S paidll 3ot Y g Leidlad 304 ) 5 A8all Cilas g Jaadill ol yi8Y) peall daai
950 38 ol g A8l (38 pa g ddana eliag maanaldy (308 Jale) il Hasll (e
A gall 238 oS) ) aiay JSG Axiial) Ll 5 cllgiuall

(1) Alvarez, Robert. U.S.-Russian Nuclear Agreement Raises Serious Concerns. Bulletin of
the Atomic Scientists. 16 June. 2008.

-Yed .



4ol 8L cllane Ve e pualall Cii gl 8 Jery Slelia v @llia o)

A 5l AUl cillaaad Ladlall 48) sall g g (V) A8/(F) JS2N) " L 55 3
Beginning in 2007, each year Russia plans to ."Juiwall & Ll hhadll
initiate construction of at least two nuclear power units with a combined
OB Y.ovale (e )Xl g capacity of about two gigawatts electric (GWe).
e ol BBY) Je A JS apdd o) elEil s g Ae gua gall A g ) Jaladll
slaiY) g5 ((GWe) (Sl eS Lol S8 oyl al 5 35 4 5 5il) 8Ll s
By 2015, the Russian Federation plans to invest s o sl alad¥l alaiy
approximately 1.5 trillion rubles in the design and construction of new
praaill (8 asy b0 e i Le laBin Yore ale J 3 aNPPs.,
If this schedule is kept, 10 new nuclear power .(')(NPPs) cUaadl Uil
reactors with an installed capacity of 9.8 GWe will be put into operation by
2015, raising the total nuclear generating capacity in Russia from its current

1 e JalaiaWl el Jgaadl 138 il 13) 5 level of 23.2 GWe to 33 GWe.
Pt & :L)}}d\ a3l Baaa Olelia Ve Hlasa Lﬁ‘ }A.ﬁ\ OYaza (e ng.\.um]\
2l de 5,08l g gaaa Al Jiatn Yoro ale Jglan Leladd 2Sus (GWe) 9.4
(GWe) .Y &bl sl ol giua e (GWe) ¥YF () Liw 5 (B 4 g5l 43U
This would increase the nuclear power share of Russia's nuclear generating .
& A 55l A8 daa 32l H4dls (e 13 5 capacity to an estimated 18.6%.
Beyond 2015, .% A% < a8y Le (1A g gall AUl 2l 5 e 3 sl 5 Ly
the plans are even more ambitious: construction of between three and four
)Yy ale axy nuclear power units annually.
A5 598 Ala Chlas g Aan )l 5 BN G Lo el e s geda ST alad ollia
By 2030, the goal is for nuclear power plants to generate 25% of L s
e /Yo 2l il o LY el oYy ale Jslsy Russia's  electricity.
Figures C-2 and C-3 illustrate ) "4 553 48Uall Clase (e Lus gy (8 el S
bdada miag (V) i Gake /(0) 5 (8) o8 JSillthe  planned  growth.
With such significant expansion of its use of nuclear power, Russia (") se2l)

has concluded that it should develop a systematic solution to problems
concerning spent nuclear fuel and radioactive waste.

(1) Alvarez, the same ref. In 111.

(2) Alexander Bychkov Internationalization of the Nuclear Fuel Cycle: Goals, Strategies,
and Challenges2008. http://www.nap.edu/catalog/12477.html
(3) Alexander ,the same ref. In 113.
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http://www.nap.edu/catalog/12477.html

e L Ayl )0 (e paedl Cojaal Youvale Al 8
First, it was decided that MOX-fuel production L s 8 248 sl &l 50
would be based on pyroelectrochemical methods and vibropacking moving
toward closing the fuel cycle with compact, dry technologies for recycling
spent nuclear fuel and simplified technologies of fuel-pin manufacture,
D8 Adiel 5 developed at the Research Institute of Atomic Reactors (RIAR).
(vibropacking s pyroelectrochemical) <l (e Lalidall 2 SY) 5 @ 5 Ll
Sl ol ysaizaley Adladl L ol iy 0 Bl 5 50 (D) sad lly (agaia
The goals for the closed fuel cycles ()3 sl ariial s Jayusi § 2dvivll
under development are: minimization of expenses for spent fuel recycling,
fuel pins refabrication and waste treatment; minimization of radioactive
waste volume and complete recycle of minor-actinides for transmutation in
the same system; exclusion of pure fissile materials (plutonium) from
recycling technologies; and arrangement of all procedures in remote
systems.
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To assist with the development of new fuel cycles, new facilities and *
B 385 Ol g skl A Bac Ll activities are planned.

RIAR el /Ay )3l Eilasl) 2ga (V)
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(1) The same ref. In 116.
(2) The same ref. In 116.
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(1) International Atomic Energy Agency 2008.
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3aa. il ghas :Specific steps the Commission recommended include
(VA0 52 NS 1 A gy (om 55

Strengthened safeguards. The Commission called for a wide range of steps ®
to strengthen safeguards, urging that all states adopt the Additional
Protocol, and ultimately that states agree to an "Additional Protocol Plus”
allowing the IAEA to inspect sites related to nuclear material production
technologies (such as centrifuge-making plants), giving the Agency the

<llea i right to private interviews with key scientists, and more.
(lilaall 3 el Gl ghaAll e Azl gde saae (J) Al e b 3 24l
e Jeal) A8 ga" ¢ Alal) JgSgig ol alade) ) gl anes G
Ay A 48U 4] pal) ANS S 3l ey (5315 ey (il Y) J S 5555
Sl elac) g o(Z LY ‘ag_;jljss:ﬂ\) 45 930 ) gally Alall by &8 gall uias
Tl gal) S gl Al 3ol daay J S 53550 1an (8 Glld (e STy m 2
(S35 wladll Gl ylise e Gaadl 4 )31 48Ul
Stringent global nuclear security standards. The Commission urged that *

(1) Graham Essen "Strengthen the global nuclear regime: the role of the International
Atomic Energy Agency/&E".Y A .
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"states should negotiate binding agreements that set effective global
nuclear security standards,” tough enough to ensure that every nuclear
weapon and every cache of plutonium or HEU worldwide was reliably
protected against the kinds of threats terrorists and criminals have shown
(5950 (53 daallall yulaall dal s they can pose.
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The Commission also called for giving the IAEA a . 4la yY¥) Gl agdll
mandate to confirm that those standards were being implemented,
slhac) Y Loayl 4aalll cae s 5 "within the constraints of necessary secrecy."
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New nuclear safety standards. Similarly, the Commission emphasized the
critical importance of stringent safety standards applied everywhere, and
called on states to enter into binding agreements to implement effective
safety measures and to allow international peer reviews of safety at all
Saaal) 4y 63l AaBlll jules their nuclear power plants.
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New steps to control the fuel cycle. The group called on the IAEA Board
to approve an international nuclear fuel bank without delay, and called
for a continued push toward more multinational or international control
of enrichment and reprocessing facilities, with the ultimate goal of
bringing "the entire fuel cycle, including waste disposal, under
multinational control, so that no one country has the exclusive capability
e 5wl syaa &l shaa to produce the material for nuclear weapons.”
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Stopping black-market nuclear networks. The Commission called for
greatly expanded international police and intelligence cooperation to stop
black-market nuclear networks; a stepped-up effort to help states
implement their UNSC 1540 obligations to put in place effective export
controls, border controls, and transshipment controls, including having
the IAEA develop model legislation that states could draw on; and
beefing up the IAEA unit devoted to tracking black-market networks,
giving it more resources and a broader mission, not just to inform IAEA
safeguards but to help states "shut down these networks and find and fix

459 ela gl (3 gl K4S al&y Jeaks in their control systems.”
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Broad steps toward nuclear disarmament. The Commission made the point ¢

that getting political support among non-nuclear-weapon states for new
nonproliferation steps would require arms reduction progress, and called
for a broad disarmament agenda in which "early steps” would include
"deep reductions in existing arsenals; removal of all nuclear weapons
from quick-launch alert; transparent security and accounting for, and
reductions in tactical nuclear weapons; verifiable dismantling of excess
nuclear weapons; secure and verified storage and disposition of all
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plutonium and HEU not required for remaining military purposes;
ratification of the Comprehensive Test Ban Treaty; and a verifiable
global treaty ending the production of nuclear materials for nuclear
(Sl ZOall g 3 gai dasl 5 il shad weapons.”
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A major boost in the IAEA budget. The Commission made clear that with ¢
the amount of material under safeguards having increased more than 10-
fold during a period in which the IAEA has largely been confined to a
zero-real-growth budget, the IAEA needs more resources to do its current
job- and would need still more to carry out the bigger mandate the
Ao ) A8l 4] gal) AUS ol) Al jae (85 S B3l ) Commission envisioned.
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The Commission called for a one-time €80 million ($124 million) A1l e
increase to pay, among other things, for refurbishing the IAEA's
safeguards lab and beefing up its emergency response center, coupled
with increasing the €289 ($448 million) regular budget by roughly €50
million ($77.5 million) each year for several years (roughly 17% a year).
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By 2020, the Commission envisioned a doubled IAEA budget. (4]} 2
Ao Al A8UT A gal) AJIS 511 4] jaal) ddelian Yo Yo ale Jslang

Stepped-up support for nuclear energy and nuclear applications. The *
Commission called on the IAEA to expand its efforts to help states
building nuclear reactors for the first time establish appropriate
infrastructure to ensure that this will be done safely, securely, and
A g il lipdall § 4y 5 53l) A8l ae all 334 ) peacefully.
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It encouraged the ¢ (¥l dadtul)l Hlaald A Lall dyianl) 45000 ¢LES)
establishment of international waste repositories and fuel-leasing and
reactor-leasing programs, so that every state using nuclear energy would
el A al) al ) Aal8) e aaaiilll 5 not need its own waste repository.
The group also called for an expansion of 258 sl Clil&s &8) 50 5 S e ial)
nuclear R&D, the establishment of multinational partnerships that would
offer small, safe, and secure factory-built reactors with comprehensive
nill g Susall (ke a6 g fuel services to  developing  countries.
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Noting that most IAEA .4elll Glalall dlals ledd ¢ 268 6l) g lelaal)
member states do not have a nuclear reactor and see help with nuclear
applications as the main benefit of IAEA membership, the Commission
also called for expanding the IAEA's technical cooperation budget, while
refocusing it on applications that would have the most benefit for
improving human well-being, and developing an exit strategy for each
area of cooperation with each state-that is, a strategy for enabling the
3l as 53 Al ssell g state to carry on without further assistance.
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