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Interconnections To Increase
Baltic Energy Safety

The interconnections are needed to support thgratien of the national markets into a regional dagr
European market. It is allowing for trade in elaity generated from different sources, addingh® security of
the system through flexibility and optimizationtoe system. It may offer benefits to the traderslboountries
concerned. Differences in energy mix of the threkiBatates and particularly the large hydropoweneration
of Latvia are an asset for such interconnectiom® flirther interconnection of the three Baltic Statéth the
UCTE system will reinforce further their integratiam the European market. In increasing their séguwof

supply, the three Baltic States should be togettebeneficiaries of these new interconnections.

INTRODUCTION

A precondition for Lithuanian EU-Membership was tesure of
the Ignalina Nuclear Power Plant. Ignalina Nucleawer is based on
the RBMK reactor. Unit 1 (1500MW) was shut down on-[Bdc
2004, and unit 2 (1500MW) is scheduled for closar2009. Ignalina
represents a significant proportion of the insthipower generation
capacity in Lithuania (generating over 70% of allyer consumed),
and plays a major part in maintaining adequate rg¢io@-demand
balance in the entire Baltic power market [1].

However as well as the closure of Ignalina in Lithia, there will
also be reduced generation capacity in Estonia assalt of the
closure of generation capacity at the Narva PowantRdue to the
requirements of the Large Combustionts Directive.

In the absence of imports from ther Baltic neigbptine Baltic
states may also need to depend on imported powen fRussia,
Belarus and Finland (via the Estlink interconnectdg}tlink is a
350MW HVDC sub-sea interconnector between Finlardi Bstonia.
Its purpose is to enable power trading betweerNiielic and Baltic
markets and enhance security of supply in the Badtates by
reducing reliance on imported power from Russia. e\mv, Finland
also depends on imports of up to 1400MW from Russiait is
possible that export might not be available froml&id to Estonia
over this period.

Latvia has a three line combined interface withoB&t and Russia
and there are five lines between Lithuania and Bsladowever, with
no generation at Ignalina this will cause highexding on the inter-
TSO tie- lines in the Baltic States and especiafiytioe IPS/UPS —
Belarus — Lithuania intersections. If any of thisangmission
infrastructure were to be disconnected (for maiatee or other
reasons), or if there were no surplus power availdtr export in
North-West Russia, then this would have a severadmpn security
of energy supply in the Baltic States.

I. POTENTIAL SOLUTIONS TO INCREASE BALTIC
ENERGY SAFETY

Having established the need to increase power mgiol the Baltic
States as a result of Ignalina Nuclear Power Rilsures, a number
of solutions can be considered. These can be aitedas generation
solutions (construction of new power generatiorilifées in the Baltic
States), Transmission solutions (new/upgraded rmEssON
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infrastructure in the Baltic or neighbouring statasyl Interconnection
solutions (construction of new interconnectors leetmthe Baltic and
others states) [2-7].

Generation Solutions.

Although a small increase in renewable generatisnta be
expected, to replace the large losses of generaéipacity at Ignalina
and Narva would necessitate the construction gelacale generation
plants. For environmental reasons it is unlikelgttboal- or oil-fired
generation would be acceptable. Furthermore, ajthoa large
increase in gas-fired generation might reduce thecBstates reliance
upon imported electricity, it would leave them higadependent upon
imported gas. Currently the only gas transmissioftagtructure
feeding the Baltic States comes from Russia.

Elsewhere in Europe it has also been noted thatetdwd-time to
gain consent for and construct gas-fired generasononsiderably
shorter then the lead-time necessary for any neamsmission
infrastructure which might be necessary to conmet generation
plant.

There is also the possibility to construct new eaclgeneration,
either by re-planting Ignalina with a new reactaséd on modern
technology or to construct new nuclear generatipmraalternative
location.

Transmission Solutions.

To increase the availability of imports from thetref the European
Union would necessitate the construction/ upgrafi¢ransmission
infrastructure in surrounding countries. This nesvastructure would
generally be associated with the construction ef rgerconnection
capacity with the Baltic States. However, it would hecessary to
increase transmission capacity between Estonid_atwi in order to
transport imports of power from Finland, from Sweder from
Poland.

I nter connection Solutions.

The creation of interconnections is a first pripdbndition for
creating the common electricity market for the Rattbuntries EPS.
For the Baltic countries it is further diversifiaati of the primary
energy resources.

Currently the only interconnection between the BaBtates and
the rest of the European Union is the 350MW Estlirtkrconnector
with Finland. A number of possibilities for new éntonnection exist
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— either increasing the capacity with the Nordiarties,
construct new interconnection between Poland atidi&nia.

Estlink 2 is the project to construct a second ragenector
between Estonia and Finland. Estlink would have apacity of
700MW and is currently in the planning stage. ltildopotentially be
operational by 2015 provided funding were availahtel consents
could be obtained.

There are also a number of potential projects tmstact
interconnection capacity between Sweden and thécE2tiites. There
has been a lack of agreement as to where thesednteectors should
land on the Baltic side (Latvia or Lithuania), artiege different
options would also reguire different transmissiamfrastructure
reinforcements on the Swedish grid.

The likely capacity of Sweden/Baltic States interector would
be 700-1000MW and could probably be in operation 2045.
“Swedenlink’have great significance:

- firstly, it is a precondition for enhancing safét the Baltics;

- secondly, it will promote competitiveness in -elaity

trading;

- it will be used to purchase electricity from Swede sell the

Baltic electricity to Sweden.

The building of new Ignaline NPP in Lithuania wiletermine the
development of the Lithuania — Poland connectidPoerBridge").
It will become the first connection between the Batiountries and
Central Europe and this will make possible to bagdi to USTE
system. The map of the interconnection solutionstf® Baltic States
is shown on Fig.1.
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Fig.1. The map of the interconnection solutions tioe Baltic States

The intersystem connections will make it possibléay electricity
from different sources and to increase systemsystfeough flexible
and optimizable systems. It is assumed the befnefit the trade in all
countries of participants. The future interconrmusi of three Baltic
countries with UCTE system gives further integratioto European
market.

On 17 June 2009 in Brussels has been signed thec Haigrgy
Market Interconnection Plan (BEMIP) and road mabpe Hocument
outlines the gradual steps to be taken so thdbviolg the principles
of the Nordic power exchange NordPool, an openfeealelectricity
market starts functioning in the Baltic region. Tdid of the European
Commission is directed toward the development ofjdih@ plans for
the Baltic countries actions coordination by 4 posi: the
introduction of united market principles; the demwhent of
intersystem connections; the creation of the nemegaing sources;
the development of gas pipes.

II. CONCLUTIONS
1. The interconnections development and EU MembereStat
cooperation is the main target to increase ofi@alhergy
safety.
2. The infrastructure improvement, the power supply

diversification, energy effectiveness, the best abkdocal
resources - all these projects of the base tenelemdinew
action plan for EU Energy Security and Solidarity

REFERENCES

http://www.latvenergo.lv

Dace Plato, TSO focuses on base loads, new Inteections and Safety
/I ENERGO FORUMS NO.4 (14) August 2008.

Dace Plato, The New Interconnections Will Incre@ke Energy Supply
Security Of Latvia // ENERGO FORUME11, 2008.

J. Ositis, New opportunities to attract the EU ficiag by strengthening
the Baltic energy safety // ENERGO FORUMEL6, 2008, pp.5.
http://www.em.gov.lv/em/2nd/?cat=80Yearly informative report of the
systemoperator for 2007, (In Latvian)

A. Balins, Baltic targets- common market, new liggstem connections
and common transmission system operators// ENERGRUMS, 2008,
Ne 3, p.2. (In Latvian)

Dace Plato, Latvian Energy Security : all scenanmsst be considered //
ENERGO FORUMS NO.5 (15) October 2008.

(1]
(2]

(3]
(4]
(5]
(6]

(7]

ADDRESSES OF AUTHORS

Tatjana Loman, Dr.sc.ing., Associate Professor,aRigchnical University,
Institute of Power Engineering, Kronvalda bulv.,Riga, LV-1010, Latvia, :
loman@mx.aes.eef.rtu.lv

Renata Varfolomejeva, Riga Technical University,stitute of Power
Engineering, Kronvalda bulv., 1, Riga, LV-1010, \iat

© 2009, Technical University of KoSice



