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59 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 several steps to

(Y 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: 4 2006, pp. 61-75.
(15 Decker and Erwann the same ref. in 104.
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further develop and expand its use of nuclear power.
b e Tl ¥ e 3o oplie ) ey Lgaill Al 23U 5oglas
CJBLcj \.J.uj) QM‘& ¢ :\:c&_.ﬁ‘):u.&” 3l d\ﬁc %u.uﬁ)_” Ry

ialai ‘z\..\"’“l cal o gl yig 1ay Zjuj Q\j_b_’-.ﬂ (= dd—c St

Russia is investing in construction of several .iiqf

nuclear power plants, including both pressurized water
reactors (VVERs) and a liquid-metal cooled fast

BUall illass e dae L2 44 sl reactor (the BN-800).
(VVERS) b gaall oLl cMelan oo Joo I3 2 Lay ¢ duggill
A prototype (BN 800) "oyt cuda Latt” 5Lt cyuall auyag

of 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

L sale b coald cliiesginto a state-owned corporation.
pesen eulaii salaly eueay ¢ dugeill psldll Jelss e lamisslels
In addition, the (iloull dalidl cles, A2 Lgeull Caills off
nation is working to develop new reactors and new
gl e Ll Jei eIy e s egclosed fuel cycles.
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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 breeding, comprehensive safety, and
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Projections vary, but energy demands in Russia are —
expected to increase by 50 percent between 2006 and

2016, and rise to double the 2006 level by 2020.
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Demand for dax o .Y+ ¥+ ale Joloy aelamgly ¢ Yo 1

electricity is 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 power

L=t e Ul sector, which was passed in early 2008.
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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,

eLaily Ldls a3 agilug, iss yaconstruction and operation.
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Nuclear power's contribution to _le Lo, i Jong

the energy strategy can be achieved through several
investments for near-term and longer-term results.

(’ c‘) Decker, and Erwann the same ref. in 109.

51 Alvarez, Robert. U.S.-Russian Nuclear Agreement Raises

Serious Concerns. Bulletin cf the Atomic Scientists. 16 June. 2008.
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In October 2006, the g, slaa¥t 3alg dLmedlyiadl ol

Russian Federation 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 nuclear technologies.
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For very near- e itug,l) iegsasti cdae cayall guldl ey

term results, the current set of nuclear power plants can be
maintained and operated more effectively, including
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upgrading and extending the lifetime of the operating
power units; increasing their efficiency and maximum
utilization of capacities (load or capacity factor);

Lelua 835 Libin Cam (e dagoill BBl cillama (0 ALl de gandl
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Beginning in .aildl2 L dataselly ggill daUall cullasd
2007, each year Russia plans to initiate construction of

at least two nuclear power units with a combined
¢l 5 capacity of about two gigawatts electric (GWe).
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By 2015, the Russian Federation plans to invest o

approximately 1.5 trillion rubles in the design and
oy La sl Y00 ale Jolsconstruction of new NPPs.
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(M) Alvarez, the sameref. In 111
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schedule is kept, 10 new nuclear power reactors with
an installed capacity of 9.8 GWe will be put into
operation by 20135, raising the total nuclear generating
capacity in Russia from its current level of 23.2 GWe

laos e Blas Vb Suastl Joaad! 1 yernd 13gto 33 GWe,
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nuclear power share of Russia's nuclear generating
Laas 53y 44La e 10 g capacity to an estimated 18.6%.
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Beyond 2015, the plans are even more ./ YA
ambitious: construction of between three and four

o Yu\e ale aaynuclear power units annually.
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By 2030, the goal is for nuclear Lgin iges 28l olisg
power plants to generate 25% of Russia's electricity.
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Figures C-2 and C-3 ) " i gs) 38Ul clama o Lig)

(5% Alexander Bychkov Internationalization of the Nuclear
Fuel Cycle: Goals, Strategies, and Challenges2008.
http://www.nap.edu/catalog/12477.html
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G=be /(°) 5 (1) @3, J==adiillustrate the planned growth.

With such significant .V ¢ gaill dalazes i gy (V) o3,

expansion of its use of nuclear power, Russia has

concluded that it should develop a systematic solution to

problems concerning spent nuclear fuel and radioactive
waste.
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First, it was decided that .Liigy 2 sg8g1 enlyay Judivwa olin

MOX-fuel production 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, developed at the Research Institute of Atomic

e dalisell o el 3539 2L 51,3 uaiely Reactors (RIAR).
<L cng=te ( Vibropacking y pyroelectrochemical) cdLui

S9! 258501 HugaTsaleY Abladl L gloisaty 393501 5590 BML] 9o
The goals for the 7Y 35300 pieat liss dacewdy il

closed fuel cycles 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.

(") Alexander ,the same ref. In 113.
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Specific steps the Commission recommended
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") Graham Essen "Strengthen the global

nuclear regime: the role of the
International Atomic Energy Agency&E".
2008.
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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 TAEA to inspect sites related to
nuclear material production technologies (such as
centrifuge-making plants), giving the Agency the right
to private interviews with key scientists, and more.
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Stringent global nuclear security standards. The e
Commission urged that "states should negotiate
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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

1S 9941 DU Ll julal) ety shown they can pose.
5 iyl yobas @by dajle cldlal e (o glamills Joudl Liselll Gomi
il lestt Hleal (Ggoilt (e s e e gama J&=di
The Commission also . Lola ¥ eluugill ¢l557 Lales (s

called for giving the IAEA a mandate to confirm that
those standards were being implemented, "within the

Sl el =Wl e g coOnstraints 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 their

Sauaad! Lggill Ledleutl ,ulas NUClear power plants.
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New steps to control the fuel cycle. The group called
on the TAEA 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 to produce the material for nuclear
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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
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transshipment controls, including having the TAEA
develop model legislation that states could draw on;
and beefing up the TAEA 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

oslay find and fix leaks 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
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 weapons."
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A major boost in the [AEA 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 Commission
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The Commission called for a one-time €80 million L

($124 million) 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
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By 2020, (il 27 VY s @l g 5ol Ligien (5¥93 Ogale
the Commission envisioned a doubled TAEA budget.
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Stepped-up support for nuclear energy and nuclear
applications. The Commission called on the IAEA to
expand 1its efforts to help states building nuclear

reactors for the first time establish appropriate
infrastructure to ensure that this will be done safely,

Tugeid L BUal @ 1l 5Ly} securely, and peacefully.
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encouraged the establishment of international waste

repositories and fuel-leasing and reactor-leasing
programs, so that every state using nuclear energy

e p=aallg would not need its own waste repository.
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group also called for an expansion of nuclear R&D, the
establishment of multinational partnerships that would
offer small, safe, and secure factory-built reactors with
comprehensive fuel services to developing countries.
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yee



nuclear applications as the main benefit of TAEA
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 state to carry on without

e ol it oy glail) BUaS arenss J 35e udlg further assistance.
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