
HR0000040

Power supply strategy in Lithuania

Arvydas Galinis
Lithuanian Energy Institute, Breslaujos sir. 3, LT-3035 Kaunas, Lithuania

E-mail: galinis(a),isag. lei. It

Abstract. Nuclear power plant produces about 80% of electricity in Lithuania.
However, national energy strategy as a result of comprehensive assessment of
technical, economic and political factors foresees closure of its first unit by 2005.
Future fate of the second unit will be defined later in 2004. Electricity demand
requirements will be covered by other modernised power plants burning fossil fuel.
This may create some environmental problems, especially if unit 2 would be closed.
Earlier closure of the nuclear power plant is a great economical burden not only for
the power sector but also to the whole national economy. This requires substantial
technical and financial support from EU and other developed countries.

Before Lithuania re-established its independence, its power system was integrated part of
the Soviet grid, the North-Western United System. Although oil, natural gas and uranium were
imported, Lithuania was a net exporter of electricity. Lithuanian Thermal Power Plant at
Elektrenai (Lithuanian TPP), built in the sixties and seventies, and the Ignalina NPP, built in the
eighties, were designed to satisfy regional rather than domestic needs for electricity.

At present the total installed capacity of the Lithuanian power plants is 6537 MW,
including Ignalina NPP with 3000 MW installed capacity and the Lithuanian TPP with 1800
MW. CHP installations account for 780 MW, Kruonis hydro pumped storage power plant for 800
MW and other hydro and thermal power plants for 167 MW

Because of significant electricity demand reduction in Lithuania and neighbouring
countries only a part of installed capacities is used for electricity production. Table 1 shows
power output in Lithuania from 1990 to 1998. As it is possible to see from data presented the
Ignalina NPP has a dominant position in power production in the country. Since 1992 it covers
more than 77% of total electricity production and it is because of significantly lower electricity
production cost at this power plant in comparison with other thermal power plants. Until recently,
combined heat and power plants in Lithuania played an important role in the electricity supply
system as well as in a heat supply sector. The recent development of fuel prices and electricity
demand, however, has made electricity production at CHP's less competitive during the last
years. Presently CHP plants are used mostly to produce heat only (in heat only boilers), because
their electrical capacity is not needed in the system. Similar situation is with the Lithuanian TPP.
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Table I. Power production in Lithuania 1990-1998 TWh

Ignalina NPP
Lithuanian TPP
Vilnius CHP
Kaunas CHP
Mazeikiai CHP
Other CHP
Hydro PP
Kruonis HPSPP
Total

1990
17.0
7.8

1.7

0.7

0.5

0.2

0.4

0

28.4

1992
14.6
1.8

0.8

0.5

0.4

0.1
0.3

0.2

18.7

1994
1.1
0.8

0.2

0.1

0.4

0.1

0.5

0.3

10.0

1996
13.9
0.8

0.5

• 0 . 2

0.5

0.1

0.3

0.5

16.8

1997
12.0
0.7

0.7

0.2

0.4

0.1

0.3

0.5

14.9

1998
13.6
1.7

0.7

0.2

0.4

0.1

0.4

0.5

17.6
Source: JSC "Lietuvos energija"

In this relation consumption of nuclear fuel for electricity generation has also dominant
position (Fig. 1). Its share in 1990 was 67%, while in 1994-1998 this parameter fluctuated
between 86 and 93%. Share of natural gas and heavy fuel oil in 1990 correspondingly was 19 and
14 %. Later consumption of natural gas decreased much more in comparison with utilisation of
heavy fuel oil and in 1992-1998 its portion was in a range of 0.3 and 8.7%. Consumption of
oremulsion for testing purposes had a place in 1995, 1997 and 1998 but its amount did not exceed
37 thous. t c.e.

Above described situation in electricity production and fuel consumption resulted
significant reduction of emissions related to this kind of activity since 1991. Dynamics of SO2,
NOx, particulates and CO2 since 1990 is shown in Fig. 2. Electricity output from power plants in
Lithuania in 1992-1998 was in a range of 47-64% of the 1990 level (exception is wet year 1994
when electricity was partly imported from Latvian hydro power plants), while emissions in this
period decreased practically up to 10-30%. Noticeable emission increase in 1998 in comparison
with 1997 is caused by doubling of consumption of heavy fuel oil and reduction of natural gas
consumption.

12000

10000

8000

6000

4000

2000

Nuclear
aOremulsKiti

0HFD

QOas

1990 1991 1992 1993 1994 199S 1996 1997

Yenr

Fig. /. Fuel consumption for electricity
generation in Lithuania

1990 1991 1992 1993 1994 1995 1996 1997 1998

Year

E -SO2 - a — NOx—*— Paniculate

Fig. 2. Dynamics of emissions from power
generation in Lithuania in 1990-1998



A lot of efforts has been put into safety upgrading of the Ignalina NPP and good results
have been achieved in approximating its level to the international nuclear safety standards,
however, a certain part of Western politicians and technical experts are of the opinion that the
risks of RBMK reactors cannot be removed to such an extent that they could be safe enough for
long-term operation. The opinion of_the international community is important for Lithuania
which prepares for the EU and NATO membership.

Uncertainties related to future investments needed for safety upgrade of the Ignalina NPP,
a forecast relatively slow growth rate of internal electricity demand and limited opportunities for
profitable electricity export complicate efficient use of full capacity of the Ignalina NPP in the
future. Expected changes in the Lithuanian electricity market will also have great influence on the
operation of the Ignalina NPP. The Energy Law of the Republic of Lithuania provides for free
connection of new independent electricity producers to the national electricity grid together with
the establishment of open electricity market. This is related to the anticipated integration into EU
energy market and will lead to the inevitable appearance of new decentralised generating
capacities, especially for the combined heat and power generation, and will.further decrease the
possibility to operate the Ignalina NPP at full capacity.

Upon comprehensive assessment of technical, economic and political factors, the
following strategy for further operation of the Ignalina NPP is proposed:
A. Unit 1 of the Ignalina NPP will be closed down by the year 2005 in line with the Nuclear

Safety Account Grant Agreement, taking into consideration the terms and conditions of
long-term and considerable financial assistance from the European Union, G-7 countries
and other states as well as international financial institutions;

!L Conditions and precise final date of the decommissioning of Unit 2 shall be solved in the
updated National Energy Strategy prepared in the year 2004, when more detailed
information on the operation of Unit 2 will be available.

C. The remaining operation period of Unit 1 must be used most efficiently and in particular
during the implementation of the secondary shut down system at Unit 2.

Actions to be taken immediately are as follows.

1) to prepare a comprehensive program - in line with international requirements - for the
final decommissioning, dismantling, radioactive waste and spent fuel management,
interim storage and final disposal of spent fuel (or transference for reprocessing) of Unit
l;

2) to initiate all necessary legal proceedings for the decommissioning of Unit 1 and to
harmonise appropriate Lithuanian legal acts;

3) to evaluate and clarify the costs required for decommissioning of Unit 1 and identify the
sources of financing, taking into consideration foreign technical and financial assistance;

4) to prepare a development program for the Visaginas Region (the Ignalina NPP is located
in this region), taking into account the re-qualification of employees and restructuring of
the sphere of industry and services;

5) to prepare a detailed program for the restructuring of the whole power sector comprising
the period before and after closure of the Ignalina NPP;

6) to prepare a method for the deductions from electricity sale revenue designated for the
Fund for Decommissioning of the Ignalina NPP, and radioactive waste and spent nuclear
fuel management.
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When preparing conditions for further operation of Unit 2 of the Ignalina NPP and before
making the final decision on its decommissioning, it shall be necessary:

JJ to carry out new safety analysis;
2) to prepare a new safety improvement investment program;

3) to issue a new license for operation, in compliance with the requirements of Western
Europe;

4) to conduct an updated least cost analysis of the power system development, taking into
consideration the development of the national and international energy markets, as well as
operation and decommissioning costs of Unit 2;

5) to prepare a programme of the development of infrastructure (administrative, supervision,
scientific-technical support, staff training) necessary for safe and effective operation of
the Ignalina NPP.
Construction of new generating capacities, modernisation of existing units and their

utilisation regimes depend upon future fate of the Ignalina NPP. If its Unit 2 will be in operation
according to the design project least cost options (selected from a wide range of possible
candidates) for the Lithuanian power system will be as follows:

1) operation of the Kruonis HPSPP in a weekly load regulation regime and use of the biggest
part of its installed capacity for quick capacity reserve;

2) electricity generation at the Mazeikiai CHP will be determined by the heat demand of
Mazeikiai refinery. Rest of its capacity will be utilised as cold reserve;

3) life time extension for the Kaunas CHP and its partial operation in combined heat and
electricity production mode, and partial utilisation as reserve capacity;

4) further operation of two already modernised (and adopted for heat output) 150 MW units
at the Lithuanian TPP, part of their capacity utilising for reserve purposes;

5) refurbishment by the year 2011 of two 300 1V1W units at the Lithuanian TPP by
installation of additional 100 MW gas turbines;

6) decommissioning of remaining capacities at the Lithuanian TPP when their further
utilisation for reserve purposes without investments will become impossible;

7) modernisation of old turbines at the Kaunas HPP in 2002-2006;

8) decommissioning of old units at Vilnius, Petrasiunai, Klaipeda and industrial CHP during
the next 4-5 years;

9) modernisation of two 180 MW units at the Vilnius CHP in 2006 and 2011.
Capacity balance and dynamics of electricity production during time period until 2020 is

shown in Fig. 2.
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Fig.2 Capacity balance (a) and dynamics of electricity production (b) in Lithuania in
the case of further operation of Unit 2 at the Ignalina NPP according design project.

In the case if Unit 2 at the Ignalina NPP will be closed in 2010 in addition to the above
listed options would be added:
1) repowering of the third 300 MW unit at the Lithuanian TPP with gas turbine by the year

2011 to give an additional 100MW capacity;
2) repowering of the fourth 300 MW unit at the Lithuanian TPP with gas turbine in 2016;
3) construction by the year 2011 of new combined cycle CHP units in different towns. Their

total capacity would be about 320 MW and a part of those units would replace old units at
the Kaunas CHP.

Capacity balance and dynamics of electricity production during time period until 2020 in
this case is shown in Fig. 3.
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Fig.3 Capacity balance (a) and dynamics of electricity production (b) in Lithuania if
Unit 2 of the Ignalina NPP would be closed in 2010.

Least cost options presented above correspond to the basic economy growth scenario
according which domestic electricity demand gradually increases from 1 1.35 TWh in 2000 up to
17.63 TWh in 2020 and no electricity export is foreseen. If some changes will appear in
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electricity demand or electricity export perspectives, some changes may be in capacity structure
and electricity production. Higher electricity demand will mainly stimulate construction of new
CHP. Construction of new hydro power plants on Nemunas and Neris rivers may be also
economically acceptable, especially in the case of favourable conditions of project financing.
However, total installed capacity of those hydro power plants account for 170 MW.
Environmental restrictions on CO2 emissions will also work for further CHP development,
especially after closure of the second unit of the Ignalina NPP. According Kyoto protocol CO2

emissions in Lithuania should be reduced by 8%, however there are no prepared requirements for
separate branches of national economy. That is why it is difficult to evaluate correct impact of
environmental restrictions for power system. If CO2 reduction target for power sector would be
set at the same level as for whole country, emission limit related to electricity production would
be about 3.2 mln. t per year. In this case requirements of the Kyoto protocol would be fulfilled if
one unit of the Ignalina NPP would remain in operation (Fig. 4). If both units would be closed
this would be not a case. Emissions of CO2 would be nearly 3 mln. tonnes in 2010 but would rise
shortly after this to 5 mln. tonnes per year when Unit II would close at the end of 2010. In those
circumstances requirements of the Kyoto protocol would reduce number of refurbished units at
the Lithuanian TPP but likely this will not effect more than one unit because heat demand
suitable for CHP load is limited.

Fig. 4. Emissions of emissionsin 2000-2020. (1-Unit 1 of the Ignalina NPP closes in
2005, Unit 2 - in 2010; 2-Operation of the Ignalina NPP according design project; 3-
Unit 1 closes in 2005, Unit 2 operates according design project).

In addition to the earlier mentioned tasks and measures power sector development strategy
foresees:

1) continuous improvement of safety and reliability of the Ignalina NPP in accordance with
international requirements;

2) completion of the restructuring of power sector, preparing it for the operation in the free
market conditions and separating the activities of electricity generation, transmission and
distribution, creation of electricity market;
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3) reconstructing and updating physically and morally obsolete electricity transmission and
distribution networks to meet the increasing demand as well as reliability and quality
requirements of electricity supply;

4) construction of a powerful connection with Poland to integrate into the power system of
Western European countries, thereby ensuring reliability of the Lithuanian power "system
operation and gradually reducing dependence upon the Russian power system;

5) co-operation with neighbouring countries to ensure the reserve capacity;
6) implementation of active electricity export and transit policy;

Taking into account the economic significance of efficient utilisation of all available
capacities in the nearest future it is economically expedient to maintain traditional electricity
export (ensuring payment) via available transmission lines to the North and the East.
Construction of an electricity transmission line westwards is necessary for the connection to the
European electricity grid and integration into the European power market.

Earlier decommissioning of the Ignalina NPP plant is a heavy burden not only for the
power system but also for the whole economy and will be impossible without significant
technical assistance and financial support from G7 countries, • EU, bilateral donors and
international financing institutions. Losses in the power system, related to earlier closure of
nuclear plant could be calculated from data presented in table 2.

Table 2. Cost comparison in 2000-2020, mln. U97

Costs

N
ot

 d
is

co
un

te
d

D
is

co
un

te
d

Investment
Fuel cost
O&MV1

Safety upgrade cost
Total\2
Profit from electricity export\3
Cost including profit from export
Investment

Fuel cost
O&MN1
Safety upgrade cost
Total\2
Profit from electricity export\3

Cost including profit from export
Levelised electricity production
cost, Lct97/kWh

First unit of the
Ignalina NPP
closes in 2005,
second unit in
2010

2705.8
13466.0
9326.2

465.0
25967.4
2682.84
23284.6
1107.0
4891.8
4704.1
331.6

11035.4
2146.4
8888.9

8.5

Operation of
the Ignalina
NPP according
design project

794.4
9392.8
11252.3
510.8

22024.4
5773.68
16250.7
510.7
3893.9
5190.1
344.6

9956.4
3085.9
6870.5

7.7

First unit of the
Ignalina NPP closes
in 2005, second unit
operates according
the design project

2245.8
11948.8
10296.6
483.3

24983.6
2682.8
22300.7

995.9
4584.0
4916.5
336.0

10834.0
2146.4
8687.5

8.4

Remarks:
1/ Includes cost for storage and disposal of spend fuel and redioaclive waste that are related with further operation of the Ignalina NPP. 2/ Take
into account cost of energy not supplied. 3/Only electricity export from additional utilisation of the Ignalina NPP is considered taking into
account that the electricity production potential at this plant 16 TWh/year at an estimated export price of 6 Ltc/kWh profit from the export.
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Difference of total cost (not discounted) in Lithuanian power system makes from 2.9 to
3.9 billion litas (1 USD = 4 litas) if losses from possible electricity export are not taken into
account and they are two times higher if export is taken into consideration. Additional investment
cost is about 1.4-1.9 billion litas higher.

Additional investments"will be carried out from international loans which are repaid from
electricity sale revenues. The costs of management, storage and disposal of waste and spent fuel
accumulated by the year 1999 (about Lt 12 billion litas III) are expected to be financed from
international funds and the costs from the year 2000 to be covered by increasing electricity tariffs
and improving efficiency of the whole power sector.

The preliminarily estimated total negative consequences of the decommissioning of the
Ignalina NPP on the national economy may make up to Lt 40 billion litas 111. Possible financing
through credits, grants and soft loans has already been announced by the EU, international funds,
international financing institutions, bilateral donors and commercial investors. Depending on
available financing from G-7 countries, EU, international funds and other financing sources, the
total impact of decommissioning . of Unit 1 on the national economy may be reduced
considerably.
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