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Presentation plan

Introduction;
Role of Ignalina NPP;
Why nuclear option is important for Lithuania?;

Capabilities of Lithuanian Energy Institute in
nuclear safety field;

Projects on the Lithuanian power sector
development;

Priorities in the National Energy Strategy and
expected role of nuclear option in Lithuania.



A\

Specific features of the country

Lithuania is the small country with population of 3.3 min.;
GDP in 2010 was US$ 11096 per capita;

GDP was growing very fast over the period 2000-2008, on
average by 7.4%, but GDP reduction in 2009 was 14.7%;

Currently maximum power load is less than 2 GW;
Lithuania has largely developed district heating systems;

One can assume that development of SMR is an attractive
option for Lithuania,

However,
future of nuclear energy Is based on history of Ignalina NPP.
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Role of Ignalina Nuclear Power Plant (1)

»Ignalina Nuclear Power Plant - a twin-unit plant with two
RBMK-1500 reactors; one was kept in operation over the
period 1983-2004, another — in 1987-2009. RBMK -
graphite moderated, boiling water, multichannel reactor;

»1n 1990 Lithuania declared its independence and Ignalina
NPP with two largest in the world RBMK-1500 reactors

came under authority of the Lithuania Republic since 1991,

» Lithuania was the 31st country in the world using nuclear
energy for generation of electricity.
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Role of Ignalina Nuclear Power Plant (2)

» Total cumulative production (in 1984-2009) is more
than 307 TWh;

> Since 1992 its share was about 75-88%0 of the total
electricity generation,

» Electricity production cost was lower than at all
other existing plants (except from hydro power plants);

» Stabilizing role for the country’s national economy;

»High contribution into primary energy balance and
energy security;

» Low level of emissions from electricity generation in
Lithuania.
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Electricity production and consumption in Lithuania
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Energy independency (self-sufficiency)
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Lithuanian gas system
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Current status of the energy sector

» Lithuania currently is dependent very much on import of
primary energy and electricity. In addition supply of primary
energy sources is not diversified — the country depends on
Russia for 100% of its natural gas, and for more than 90% of
Its crude oil and almost 100% of coal requirements;

» Owing to absence of interconnections with \Western energy
systems, closure of the main electricity generation source and
dramatic changes in the structure of power generating
capacities Lithuania is vulnerable for restrictions of energy

supply.
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The main LEI research areas in the nuclear safety analysis (1)

» Numerical simulations of thermal-hydraulic processes
during design, beyond design and severe accidents in
nuclear reactors, containments and experimental facilities
by employing the codes ASTEC, RELAP/SCDAPSIM,
ATHLET-CD, COCOSYS;

» Simulation of aerosols and fission products transport in
the compartments of NPP;

» Assessment of reactor core modifications and analysis of
postulated reactivity accidents.
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The main LEI research areas in the nuclear safety analysis (2)
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Structural analysis of NPP buildings, components and
piping;

Level 1 and Level 2 Probabilistic Safety Assessment of
NPP;

Sensitivity and uncertainty analysis of modelling
parameters and results;

Safety analysis of thermonuclear synthesis (FUSION)
reactors;

Analysis of new generation nuclear reactors.
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J LEI participation in the nuclear safety projects

» Research projects within the EC FP;

» Projects related with construction of new nuclear energy
facilities;

» Capacity increase of Sweden NPPs;

» Turnkey projects implemented on the Ignalina NPP site;

» Decontamination and dismantling of Ignalina NPP
equipment and other projects related with
decommissioning of NPP;

» Activities related with the new NPP project in Lithuania.
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IEjI Development of IRIS reactor

LEI by the agreement with
Westinghouse Electric Company
took participation in the project
IRIS (International Reactor
Innovative and Secure). Over 20
companies from 10 countries were
involved. Contribution from LEI:

> IRIS probabilistic safety analysis;
» Analysis of economic efficiency;
» Research, devoted to reduce the

risk of different external hazards
and the uncertainty of results

» Development of methodologies for
comparison of new reactors;

» Research related to structural,
economical, security and safety
analysis of the reactor.
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Project of new nuclear power plant in Lithuania
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Technical cooperation project with the IAEA

» Analysis based on application of energy planning tools —
MAED, WASP, MESSAGE;

» Assistance of the Agency provided through:

a) expert missions to the country;

b) fellowship training and consultancies at the IAEA
headquarters;

c¢) dialogue and consultancies of Agency experts with high-level
policy-makers from Lithuania at the IAEA headquarters, in the
Lithuanian Parliament and Government.
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Studies on the Lithuanian power sector development (1)

» Least cost Power Sector Development Programme with
assistance of EBRD, 1995-1996;

»Energy and Nuclear Power Planning Study for Lithuania using
|AEA Models, 1997-1998;

» Evaluation of technical, economic, environmental and social
conseqguences of Ignalina NPP closure, 1999;

»Energy supply options for Lithuania. A detailed multi-sector
Integrated energy demand, supply and environmental analysis,
IAEA-TECDOC-1408, Vienna, 2004;
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Studies on the Lithuanian power sector development (2)

> Analyses of Energy Supply Options and Security of Energy
Supply in the Baltic States, IAEA-TECDOC-1541, Vienna, 2007,

» Assessment of the Consequences of Ignalina NPP Operation
Shutdown on Lithuanian Economic Safety from the Year 2010,

2008;

» Assessment of the Lithuanian Energy Sector after the Year
2009, 2008;

» Assessment of the Largest Capacity Unit in the Lithuanian
Power System, 2009;

»Small Reactors without On-site Refuelling: Neutronic
Characteristics, Emergency Planning and Development
Scenarios, IAEA-TECDOC-1652, Vienna, 2010.
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Priorities in the National Energy Strategy (1)

Construction of interconnection with Poland and
Sweden and integration of energy systems into energy
markets of Western Europe and Scandinavian
countries;

Construction of LNG terminal and its rational
connection with existing natural gas system.
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Priorities in the National Energy Strategy (2)

Construction of new regional nuclear power plant;
Further enhancement of energy efficiency;
Modernisation of district heating systems;

Deployment of renewable energy sources;
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Modernization of multifamily living houses and public
buildings.
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Attractiveness of nuclear option for Lithuania (1)

An opportunity to construct new nuclear power plant was
analysed in various studies. Based on comprehensive
analysis of the energy sector development scenarios in the
Baltic States (IAEA, 2007) it can be stated that

commissioning of new nuclear power plant in Lithuania
could be justified in about 2020.
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Attractiveness of nuclear option for Lithuania (2)

Experience accumulated from the safe and reliable
operation of Ignalina NPP;

A generally positive attitude of the major political parties
and society;

Trends of the EU emission trading and market
developments;

High country’s dependence on import of primary energy
and electricity;

National Energy Strategy Is based on significant role of
nuclear power In the energy mix beyond 2020.
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Expected nuclear option in Lithuania (1)

Currently major efforts are concentrated on preparatory
works for construction of new regional Visaginas nuclear
power plant. The technology proposed by the strategic
Investor — corporation “Hitachi” from Japan — is ABWR
(advanced boiling water reactor) with capacity of 1350
MW. It Is expected that in 2020 about 450 MW of electricity
demand in Lithuania will come from this nuclear power
plant.
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Expected nuclear option in Lithuania (2)

» Specific need for small reactors is not yet specifically stated
In 2011;

However,

» One can expect growing interest in larger cities for use of
small reactors for generation of district heat and electricity;

» Sources for district heat supply by small underground
nuclear sources with high level of nuclear safety would be an
attractive option;

» Use of nuclear energy for non-electric applications could be
iIdentified (example industrial needs of large enterprises);

» Implementation of SMR may be expected, but not before
2025.
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Foreseen electricity production and consumption in Lithuania
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