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Energy supply of Russia in the 1-Energy supply of Russia in the 1-st st half of XXI centuryhalf of XXI century

Vast and variety of resources enable Russia toVast and variety of resources enable Russia to
carry out flexible policy in the power sector.carry out flexible policy in the power sector.

At the same time expected demand for electricAt the same time expected demand for electric
power along with growing share of Russian fossilpower along with growing share of Russian fossil
fuel export inevitably makes Russian nuclearfuel export inevitably makes Russian nuclear
power a key factor of sustainability of the nationalpower a key factor of sustainability of the national
power system.power system.
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Conditions for Russian nuclear power developmentConditions for Russian nuclear power development

•• continuous increase of  electric power demand in thecontinuous increase of  electric power demand in the
forthcoming decades;forthcoming decades;

•• competitiveness of nuclear electric and thermal powercompetitiveness of nuclear electric and thermal power
against fossil fuel power including sources to be possiblyagainst fossil fuel power including sources to be possibly
developed in the medium-term perspective;developed in the medium-term perspective;

•• raw material availability;raw material availability;

•• investment potential and production capacities;investment potential and production capacities;

•• environmentally sound and politically acceptableenvironmentally sound and politically acceptable
technologies for spent nuclear fuel and radioactivetechnologies for spent nuclear fuel and radioactive
waste managementwaste management



 Hawaii, March 2004 4

Nuclear Fuel CycleNuclear Fuel Cycle



 Hawaii, March 2004 5

Russian Nuclear Fuel Cycle FacilitiesRussian Nuclear Fuel Cycle Facilities

•• NFC facility availabilityNFC facility availability

•• backup production facilitiesbackup production facilities

•• process geographyprocess geography

•• production capacities provide for the developmentproduction capacities provide for the development

      of nuclear power for 10 year period      of nuclear power for 10 year period
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World reserves and leading uranium manufacturersWorld reserves and leading uranium manufacturers

Explored reserves, Explored reserves, thousthous. t. t

Australia                     Australia                     863863
Kazakhstan                 Kazakhstan                 629629
Canada                        Canada                        437437
Russia (7-Russia (7-thth place in the place in the
world)                          world)                          165165

Production, Production, thousthous. t/yr. t/yr

Canada                    11Canada                    11,,66
Australia                  6Australia                  6,,99
Niger                        Niger                        3,13,1
Russia                      Russia                      3,3,11
Namibia                   Namibia                   2,32,3
KazakhstanKazakhstan                          2,2,88
Uzbekistan               1Uzbekistan               1,,88
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Separation facilities of RussiaSeparation facilities of Russia

««UralsUrals
ElectrochemicalElectrochemical

CombineCombine»»

««Siberian ChemicalSiberian Chemical
CombineCombine»»

««AngarskAngarsk Electrolysis Electrolysis
Chemical CombineChemical Combine»»

««ElectrochemicalElectrochemical
PlantPlant»»
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Dynamics of enrichment capacityDynamics of enrichment capacity
development in Russiadevelopment in Russia

1968 1972 1976 1980 1984 1988 1992 1996 2000
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Services provided by Russian enrichment capacitiesServices provided by Russian enrichment capacities
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Fuel assembly manufacturing facilitiesFuel assembly manufacturing facilities

««Machine Building PlantMachine Building Plant»»

««Novosibirsk ChemicalNovosibirsk Chemical
Concentrates PlantConcentrates Plant»»
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Fuel best indicators in Russia and in the worldFuel best indicators in Russia and in the world

* - * - industrial scaleindustrial scale, ** - , ** - design stagedesign stage

ParameterParameter Foreign Foreign NPPsNPPs  Russian Russian NPPsNPPs
with VVER 1000with VVER 1000

____NDUNDU
((CanadaCanada))

PWRPWR-4-4
((FranceFrance))

FAA, FA-2FAA, FA-2
(4 years)(4 years)**

FAA, FA-2FAA, FA-2
(5 years)(5 years)****

NaturalNatural
uraniumuranium

consumconsumpptiontion
kg/MW-dkg/MW-d

0,1790,179
 

0,1950,195
 

0,1980,198 0,1930,193

AverageAverage
burn-upburn-up

MW-d/ U kgMW-d/ U kg

8,338,33 52,352,3
 

48,648,6 56,456,4
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Basic indicators of operating Basic indicators of operating NPPs NPPs in Russiain Russia

Bilibino NPP – 0.05 GW

Kola NPP – 1.8 GW

Leningrad NPP – 4 GW

Smolensk NPP – 3 GW

Kursk NPP – 4 GW

Kalinin NPP – 2 GW

Novovoronezh NPP – 1.8 GW

Balakovo NPP – 4 GW

Beloyarsk NPP – 0.6 GW
Rostov NPP – 1 GW

30Volga region

40North-West

30Central part

22European part
(incl. the Urals)

16,5Russia

Share of NPP
Electric Power
Production, %

Territory

  Total installed capacity 22.24 GWTotal installed capacity 22.24 GW
  In 2003 Russian NPP generated In 2003 Russian NPP generated ––  141488..66  blnbln. kWh. kWh
 In 2003 load factor amounted to  In 2003 load factor amounted to –– 76.3% 76.3%
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History and perspectives of nuclearHistory and perspectives of nuclear
electric power capacities in Russiaelectric power capacities in Russia

GWGW
USSR plan for RSFSR*USSR plan for RSFSR*

(2GW/yr)(2GW/yr)

UnfinishedUnfinished
constructionconstruction

blnbln. kWh. kWh blnbln. kWh. kWh

blnbln. kWh. kWh

based on Energybased on Energy
Strategy of RussiaStrategy of Russia

Actual rate upActual rate up
to 1 GW/yrto 1 GW/yr

it was envisaged to develop power combines such as NPP-GAEPP (up
to 10 GW) and NHPP (∼ 40 mln. Gcal/yr)beyondbeyond
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Expected electric power tariffExpected electric power tariff
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Load factor and installed capacityLoad factor and installed capacity
improvement (up to 2020)improvement (up to 2020)
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Russian and foreign Russian and foreign NPPsNPPs with VVER reactors with VVER reactors

BalakovoBalakovo NPP NPP NovovoronezhNovovoronezh NPP NPP

Dukovany NPPLoviisaLoviisa NPP NPP

Kola NPP

Kozloduy NPP

BohuniceBohunice NPP NPP PaksPaks NPP NPP
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Amount of accumulated SNF (Amount of accumulated SNF (thousthous.t, .t, ““h.m.h.m.””))
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SNF management concept in theSNF management concept in the
world nuclear energy productionworld nuclear energy production

ReprocessingReprocessing      Direct disposalDirect disposal

Long-term storageLong-term storage
     (     (withwith put- put-off decisionoff decision))
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Storage-to-Reprocessing Ratio (Storage-to-Reprocessing Ratio (thousthous. t, . t, ““h.m.h.m.””))
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Dynamics of SNF accumulation by fuel types inDynamics of SNF accumulation by fuel types in
the Russian Federation (tons, the Russian Federation (tons, ““h.m.h.m.””))
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Development of SNF long-term storage systemDevelopment of SNF long-term storage system

Increase the capacity of existingIncrease the capacity of existing

SNF storage facility for VVER-1000SNF storage facility for VVER-1000

reactors at  MCC up to 9,000 treactors at  MCC up to 9,000 t

Construct Construct ““drydry”” SNF storage SNF storage

facility for VVER-1000 and RBMK-facility for VVER-1000 and RBMK-

1000 reactors at  MCC with capacity1000 reactors at  MCC with capacity

of 34,000 t.of 34,000 t.
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RussiaRussia’’s goals at SNF managements goals at SNF management
services global marketservices global market

 carry out combined supplies in the field of nuclear fuelcarry out combined supplies in the field of nuclear fuel
cyclecycle

 secure nuclear weapons non-proliferation regimesecure nuclear weapons non-proliferation regime

 secure raw materials for future nuclear power involvingsecure raw materials for future nuclear power involving
recovered uranium and plutoniumrecovered uranium and plutonium

 secure financial resources to solve Russian environmentalsecure financial resources to solve Russian environmental
problems resulting from nuclear weapons manufacturingproblems resulting from nuclear weapons manufacturing

 develop national infrastructure for SNF management indevelop national infrastructure for SNF management in
accordance with international standardsaccordance with international standards

 develop international cooperationdevelop international cooperation  in the field of science,in the field of science,
technology and industry for SNF managementtechnology and industry for SNF management
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International cooperation in the fieldInternational cooperation in the field
of peaceful use of atomic energyof peaceful use of atomic energy

Initiative of the Russian FederationInitiative of the Russian Federation
President V.V.President V.V.PutinPutin at UN Millennium at UN Millennium
SummitSummit

to secure energy supply for sustainableto secure energy supply for sustainable
development of the mankind, to finallydevelopment of the mankind, to finally
address non-proliferation problemsaddress non-proliferation problems
and to enhance the environment of theand to enhance the environment of the
Earth.Earth.
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International Thermonuclear Experimental ReactorInternational Thermonuclear Experimental Reactor
(ITER)(ITER)
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Environmental Policy Basis of Environmental Policy Basis of MinatomMinatom of Russia of Russia

The major objective of The major objective of MinatomMinatom’’ss environmental environmental
policy is to create the conditions when the facilitiespolicy is to create the conditions when the facilities
achieve the strategic goal of the environmentalachieve the strategic goal of the environmental
policy of the Russian Federation in the most efficientpolicy of the Russian Federation in the most efficient
way:way:
--    preserve the nature;preserve the nature;
--  maintain integrity and life support functions of themaintain integrity and life support functions of the
ecosystems for sustainable development of theecosystems for sustainable development of the
community;community;
--  improve the living standards and health conditionimprove the living standards and health condition
of the population as well as demography;of the population as well as demography;
--  secure environmental safety of the nation.secure environmental safety of the nation.
RT-1 plant modernization as well as implementationRT-1 plant modernization as well as implementation
of the environmental measures at PA of the environmental measures at PA MayakMayak is a is a
good example of the above mentioned.good example of the above mentioned.
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SNF reprocessing flow chart at RT-1SNF reprocessing flow chart at RT-1

ReprocessingReprocessing

ReprocessingReprocessing

SNF from VVER-440SNF from VVER-440

PuPu (storage (storage
facility)facility)

PuPu, , NpNp

NpNp (accumulation) (accumulation)
RadWRadW

RadWRadW
UU

Highly or medium enriched SNF (research and transportationHighly or medium enriched SNF (research and transportation
reactors, BN-600 etc.)reactors, BN-600 etc.)

recyclingrecycling

FurnaceFurnace
(EP-500)(EP-500)
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High level waste fractionating at PA High level waste fractionating at PA MayakMayak

313,8313,8125,8125,86,86,827,327,327627620002000

970970290,2290,216,11216,11227,027,058658620012001

1320,81320,8417,9417,936,71236,712--12291229TotalTotal

37,037,0

--

--

__-activity, x10-activity, x1033

CiCi
__-activity, x10-activity, x1033

CiCi

1,91,91,51,520,320,3626219991999

--4,84,82020959519981998

--7,57,53232,4,421021019961996

ExtractedExtracted transplutonium transplutonium  and  and
rare earth elementsrare earth elements

Cs-Cs-SrSr extracted extracted
concentrateconcentrate,,

x10x1066  CiCi

HLW specificHLW specific
activity,activity,
CiCi/dm/dm33

Reprocessed HLW,Reprocessed HLW,
mm33

Year ofYear of
operationoperation
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SummarySummary


