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Introduction

The Development Plan of the Electricity Sector #008-2018 is a development plan of the
respective area which shall be approved by the (Bavent of the Republic and which defines the
Government’s strategy in one of the most importaaitls of energy policy — power engineering.
The development plan of the electricity sector Ishal prepared on the basis of the Electricity
Market Act.

Great changes have taken place in the Estoniatrieligcsector after the adoption of the previous
development plan of the electricity sector: thersabne cable Estlink has been completed, the
new fluidised bed boilers have been successfultytpuse in Narva Power Plants, EU emission
trading has been started, the production of renlanabctricity has started to develop quickly, the
security of supply of natural gas and the resultmgrgy security of states have risen to the
agenda. Power losses have decreased significantlyttee export of electricity has increased
considerably in the Estonian power system as aavhol

Great challenges in the next few years are condegith the development of the electricity

markets of Estonia and the Baltic States. The pibbn to use the old units of Narva Power Plants
shall be applied as of 2016 and closing of thetoga®f Ignalina nuclear power plant in 2009 will

require significant investments in the electricségctor. The opening of the electricity market in
2013 at the latest and the application of the ndesrof emission trading in 2013 will also have a
considerable impact on the development of the rtégt market of Estonia. The development of

electricity markets requires adequate market reéigman all the three Baltic States.

The purpose of the development plan is to direetuhdertakings to make investment decisions
which are in the national interests on the eleityrimarket. The objective of the state is to ensure
continuous, sustainable power supply at a justifiece in Estonia.

Pursuant to subsection 10 (2) of the State BudgétaAd in compliance with Regulation No 302
of the Government of the Republic of 13 Decemb&520ypes of Strategic Development Plans,
the Procedure for Their Preparatigkmendment Implementation and Evaluaticend Reporting
Procedure”, the Government of the Republic apprpbgdOrder No 12 of 10 January 2008; the
preparation of the development plan of the elatyrisector and appointed the Ministry of
Economic Affairs and Communications as a ministegponsible for and the Ministry of the
Environment, the Ministry of Foreign Affairs, theimstry of Finance, the Ministry of Social
Affairs, the Ministry of Education and Research ame Ministry of Agriculture as the ministries
participating in the preparation of the developmplain. A working group was formed for the
preparation of the development plan of the eletgreector by directive No 6 of the Ministry of
Economic Affairs and Communications of 21 Janud@98&, the objective of which was to prepare
a development plan and an implementing plan.

An obligation was imposed on the working group tdrsit the working version and the final
report of the development plan of the electriciecter to the organising committee for power
engineering and for the preparation of power eregging development plans formed by directive
No 17 of the Ministry of Economic Affairs and Commcations (hereinafter ,committee”;

chairman of the committee: Enari Kisel, Deputy &ty General for Energy of the Ministry of
Economic Affairs and Communications) for review2thJanuary 2008.

In order to involve all the interest groups, thenMiry of Economic Affairs and Communications
organised a series of public energy forums in otdenvolve the representatives of all the interest
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groups in the process of the preparation of theldgvnent plan for making proposals, defining the

objectives and courses of action, consulting wahheother and for answering or discussing the
arisen questions.

Upon the preparation of the development plan ofdleetricity sector, a strategic environmental
assessment of the development plan of the elggtseictor was initiated on the basis of clause

33 (1) 1) and subsection 35 (2) of the Environmehtgpact Assessment and Environmental
Management System Act.



1. Bases for Development Plan

Electricity sector is regulated by the followingjiglation:

1. Electricity Market Act
The Electricity Market Act regulates the generatimansmission, sale, export, import and transit
of electricity and the economic and technical mamagnt of the power system. The Act prescribes
the principles for the operation of the electriamyarket based on the need to ensure an effective
supply of electricity at reasonable prices and mgegnvironmental requirements and the needs of
customers, and balanced, environmentally cleari@rmgdterm use of energy sources.

2. Grid Codé
This Regulation regulates the requirements appbedtie security of supply of power systems and
the technical requirements for electrical instadlaé arising from security of supply. The
Regulation prescribes the requirements for the ectiion of electrical installations to the power
network and the rights and obligations of the miapesticipants related to balance responsibility.

3. Quality Requirements for Network Services and Coons for Decreasing Network Fees

in Case of Violation of Quality Requiremehts

This Regulation establishes the quality requiresieior the network services provided to a
customer, producer, line possessor or any oth&ranktoperator (hereinafter ,market participant”)
within the service area of a network operator d&ldonditions for decreasing the network fees in
the case of violation of the quality requirements.

In addition to sector-specific regulation, the depenent of the electricity sector is significantly
affected by environmental legislation.

1.1 Definitions

"balance” means the balance between the amount of elegtpaitchased and/or supplied to the
network by a market participant during a tradingiqet and the amount of electricity sold and/or
acquired from the network by the market participduning the same trading period

"balance provider" means a person who, pursuant to the proceduredecyn the Electricity
Market Act and legislation established on the b#sseof, has entered into a balance agreement
with a system operator to maintain its balance

"power system" means the technical system for the generationt@m$mission of electricity,
which is comprised of power plants located withie tterritory of Estonia, the network which
connects the power plants to one another as weatlia®mers and the power systems of other
countries, and the corresponding control, protectiod communication systems

"power network" means an electrical installation or a part thenet@hded for the transmission of
electricity to the connection point of a customepmducer

! Electricity Market Acthttps://www.riigiteataja.ee/ert/act.jsp?id=12894671
2 Grid Codehttps://www.riigiteataja.ee/ert/act.jsp?id=12831412

% Quality Requirements for Network Servidetsps://www.riigiteataja.ee/ert/act.jsp?id=1039867
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"import of electricity" means the import of electricity from outside tlystem with the aim of
selling or consuming electricity in Estonia

"wind turbine” means a system consisting of a turbine, a driy®rerator, a control system and
a tower, which converts kinetic wind energy intecttic energy

"reliability of a power system" means the ability of the power system to ensurg operation of
power plants and power networks in the operaticim@fpower system

"power plant” means an operational assembly consisting of osewmral generating installations
which generates electricity, together with supgggtems and facilities

"distribution network™ means a network which is not a transmission network
"cogeneration” means cogeneration of heat and power upon combustifuel

"fluidised bed boiler" means a boiler in which the milling coal is maintd in suspension by a
rising current of air during combustion

"household customer” means a consumer who uses electricity in his phbesehold for
purposes not related to his or her business oepsainal activities

"primary energy" means energy obtained from a natural source ancduocwed without
transformation into other forms of energy. From fhel produced in Estonia this includes oil
shale, peat, firewood, wood waste and biogas amd the imported fuel this includes coal, natural
gas, liquid gas, heavy fuel oil, light heating aliesel fuel, motor vehicle petrol and aviation
kerosene

"transmission network”™ means the national network with a voltage of aste€l10 kV together
with alternating current connections with a voltajever 10 kV with networks of other countries
and with other electrical installations, also thoperating on medium voltage, necessary to ensure
the functioning, administration and developmenttlod system as a whole and with control,
protection and communication systems, which foramigorm economic entity

"system operator” meansa person obliged to ensure security of supplylaidnce of the system
at any moment in time (system responsibility)

"peak load of a system"means the maximum load value during the period ureleew (e.g. a
twenty-four hour period, a month, a year)

"renewable energy sources"meanswater, wind, solar, wave, tidal and geothermal gyer
sources, landfill gas, sewage treatment plantlgasnergy

"renewable electricity" means electricity generated from non-fossil enemgyrces such as wind
energy, solar energy, wave energy, hydropower,| txhergy, geothermal energy, bioenergy,
landfill gas, sewage treatment plant gas

"operational security” means the capability of a power network to opemateler normal
conditions without interruption during a specifierjpd of time

"wind farm” means a power plant consisting of several windites and the devices, buildings
and structures connecting wind turbines to eaclrathd to the connection point

"efficient cogeneration” - means generation of electricity in a combinedvgo and heat
production regime based on the demand for heatggn@nd ensuring energy conservation in
accordance with the requirements for efficient cegation

"security of supply” means the capability of a system to ensure theinestjthigh-quality
electricity supply to customers during a certairigueof time
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"Grid Code" means legislation which provides for:
- the requirements for security of supply;
- the technical requirements for electrical inatadns, arising from security of supply;
- the technical and metrological requirementafieasurement and measuring equipment;
- the procedure for connection to the network amdaimendment of the consumption or
generation conditions and the procedure for calicunreaof charges payable to the network
operator for connection to the network and for admeent of the consumption or
generation conditions;
- the conditions for technical co-operation betwé®s transmission network operator and
the respective network operators of neighbouringntees;
- other conditions prescribed by law

"network operator® means an undertaking which owns or possesses arfdme or network
through which electric power or heat is transmittedistributed

"network losses" means power losses in the distribution network elesn



1.2. Relations with Other Strategic Documents

The strategic planning document of the Estoniarrggnsector is the National Development Plan
of the Energy Sector until 2020 which is under pragon and the sub-strategies of which at
present are the development plans of the energgrsec

Sustainable Development Act

NATIONAL DEVELOPMENT PLAN OF THE
ENERGY SECTOR UNTIL 2020

Development Plar National Development Plan fc Energy
of the Estonian Development Plan| | Enhancing the Use of Conservation
Electricity Sector for the Use of Qil Biomass and Target
for 2008-2018 Shale for 2008— Bioenergy for 2007— Programme for
2015 2013 Estonia for
2007-2013

a. National Development Plarfor the Use of Oil Shale for 2008—2015the strategic objective

of the plan is to ensure supply of Estonia with shible energy and to guarantee the energetic
independence of Estonia. One of the strategic tbgscof the development plan is to increase the
efficiency of the use and mining of oil shale anadduce the environmental impact accompanying
the use and mining, which supports also the measure activities of the Development Plan of the
Electricity Sector upon the enhancement and dewstop of sustainable ways of electricity
production. The National Development Pfan the Use of Oil Shale for 2008—-200as approved

by the resolution of the Riigikogu of 21 Octobe080

b. Development Plan for Enhancing the Use of Biomasand Bioenergy for 2007—20F3 the
objective of the plan is to create favourable ctads for the development of the production of
domestic biomass and bioenergy in order to decrdes@ependence of Estonia from imported
resources and fossil fuels and to reduce pressurine natural environment by using the earth
resources effectively and sustainably. The abovéioreed objectives support the objectives of the
Development Plan of the Electricity Sector to erdeasustainable ways of electricity production
and to reduce the environmental impact accomparsiegricity production.

c. Energy Conservation Target Programme for 2007-@L3 defines the targets for saving fuel
and energy in Estonia for 2007-2013 and establishesmeasures required for achieving the
targets. The objective of the programme is to ensnore efficient use of fuels and energy in
Estonia, which is of significant importance for tlaehievement of the objectives of the

* National Development Plan for the Use of Oil SHate2008—201%ttp://www.envir.ee/232764

® Development Plan for Enhancing the Use of BionsassBio energy for 2007-2013
http://www.agri.ee/index.php?id=11014

® Energy Conservation Target Programme2087-2013http://www.mkm.ee/index.php?id=221420
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Development Plan of the Electricity Sector uponastdement of sustainable electricity production
and consumption.

The Development Plan of the Electricity Sector tfog new period is related to several strategic
documents which have already been approved:

d. Estonian National Strategy on Sustainable Devgiment "Sustainable Estonia 217
supports in general the increase of the produafanergy based on renewable natural resources.
Estonian energy sector shall be reorganised bylolewg preferentially and supporting activities
which promote energy conservation. Based on thectibgs of the strategy, measures have been
planned in the Development Plan of the Electri@gctor for supporting the ways of sustainable
energy production.

e. National Strategic Reference Framework for the B Structural Funds for 2007-2018
establishes an objective to use energy more ettigiavhich would enable to prevent potential
shortage of energy in future and thus provide m@gonal competitive and security advantages for
the state in the longer run. More attention shdaddpaid to the control of the increase of energy
consumption and the increase of the efficiencynefrgy consumption and energy conservation by
the end consumer. Based on the objectives of tia¢éegl, measures have been planned in the
Development Plan of the Electricity Sector for gasing more economical electricity supply and
consumption.

f. Estonian Environmental Strategy until 2038 provides for the objective of the energy sector to
produce electricity in an amount, which satisfies tonsumption needs in Estonia, and to develop
versatile, sustainable production technologies dase different energy sources and with little
environmental load, which enable to produce eleityralso for export. The Development Plan of
the Electricity Sector helps to implement the oftes set out in the Estonian Environmental
Strategy by application of concrete measures atidtses.

g. Estonian Environmental Activity Plan for 2007-2a.3"" the objective is to slow down and
stabilise the increase of energy consumption byrams at the same time satisfaction of the needs
of the people, i.e. by ensuring preservation of @dhgount of primary energy upon increase of
consumption. The measures and activities for engucontinuous electricity supply have been
planned in the Development Plan of the ElectriGggctor.

h. Estonian Housing Development Plan for 2007- 2013 provides measures for the

improvement of energy conservation in apartmenlidimgs and for raising awareness in order to
improve the housing fund which supports the obyectio increase the economy of electricity
consumption provided for in the Development PlathefElectricity Sector.

’ Estonian National Strategy on Sustainable DevetayirtSustainable Estonia 21"
https://www.riigiteataja.ee/ert/act.jsp?id=940717

8 National Strategic Reference Framework for theStuctural Funds for 2007-2018tp://www.fin.ee/sf2007

° Estonian Environmental Strategy until 208€p://www.envir.ee/1045989
19 Estonian Environmental Activity Plan for 2007-20tt8://www.envir.ee/1045989

1 Estonian Housing Development Plan 2007- 201ttp://www.mkm.ee/index.php?id=1733
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i. Estonian Energy Technology Programme for 2007-2@3" determines the main priorities upon
the development of energy technologies in Estoniee priorities are the development of new
energy technologies based mainly on renewable gmespurces and the development of oil shale
technologies, both of which have a direct impacttmn development of the electricity sector and
support the objectives, measures and activitieeeDevelopment Plan of the Electricity Sector.

j. Estonian Action Plan for Economic Growth and Employnent for 2008- 2011*2 establishes
the objective of the energy sector to ensure sgcofisupply of energy, to develop environment-
friendly power engineering and to increase enefffigiency. For Estonia the key issues are oil
shale power industry, increase of ecological cormjidy, increase of the share of renewable
energy and improvement of energy efficiency. Therease of energy efficiency contributes to
environment-friendly power engineering (more e#ii energy consumption — smaller
environmental impact) and the increase of secwftysupply (smaller energy consumption —
smaller need for imported energy), which coincidéhwhe objectives of the Development Plan of
the Electricity Sector upon the increase of eneffjgiency.

12 Estonian Energy Technology Programimigp://www.hm.ee/index.php?03242

13 Estonian Action Plan for Economic Growth and Emgpient for 2008- 201 http://www.riigikantselei.ee/?id=5864
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1.3. Implementation of Development Plan of Electricity Sector

for 2005- 2015

The "Development Plan of the Estonian Electricitect®r for 2005-2015" (hereinafter
"development plan of the electricity sector of theevious period”) was approved by the

Government of the Republic Order No 5 of 3 Janu2@®6. The strategic objective of the

development plan of the electricity sector of thevpus period is to ensure optimum functioning
and development of the Estonian power system umdeket economy conditions and supplying of
the consumers with electricity in conformity withetrequirements at as low prices as possible in

the long term.

An overview is given below on the objectives estdidd in the development plan of the electricity
sector of the previous period for 2005-2015 andhemachievement thereof.

Table 1. Overview of the performance of the tasksrpvided for in the development plan of
the electricity sector of the previous period

Objective Achievement Achieved target value or olgictive, as
at 2007
Ensuring the operationalAchieved: The operational security arjdn 2005 there were 246 tripping

security and immunity o
the Estonian power syste
and the security o
consumer supply at least

immunity of the Estonian power system h
mimproved constantly over the years. In or
f to achieve the objective, OU P&hivérk h
amade

significant investments in

theénterruptions.

ascluding 40 trippings with

agippings, including 23 trippings wit

dénterruptions; in 2006 there were 16

o

the level of 2005 construction of new substations and lines
and in the maintenance of old substatipns
and lines over the past few years.
Ensuring complete Achieved: The methods for the calculatign
modernisation of the power of the prices for network services take into
network in approximately | account the need to modernise the
every thirty years in the transmission network in every thirty yedrs
transmission network and inand the distribution network in every forty
approximately every forty | years. During the years 2000 — 2006 five
years in the distribution substations were renovated each year on an
network average.
Reduction of transmission | Achieved: During the years 2001-2005

and distribution losses

transmission losses decreased by 13.2

and distribution losses decreased by 15 9

%
b.

Ensuring the existence (
local generating power t

cover the domesti
electricity consumption
needs

pfAchieved: Estonia has been continuous
nable to cover its electricity consumptig
c needs and has also exported electricity.

Iyrhe available net installed capacity
rthe power plants is 2760 MW.

was consumed domestically, the
were 1354 GWh  network  lossé
(thus 8534 GWh for gross consumptia
and 2765 GWh of electricity wa
exported (1001 GWh in 2006).

Establishment of nev
interconnections with th

power systems of th
neighbouring states an
enhancement 0

international cooperation

v Achieved: In 2007, the submarine cable
e Estlink was put into operation between
e Estonia and Finland which has consideraply

dincreased power trading between the states
f of the region.

In 2007, 7180 GWh of electric energy

of

re
S
n)

S

14 Upon pointing out the trend (increase/decreabke)year 2000 has been taken as the reference(levess indicated
otherwise) for the purpose of comparing with theele indicated in the development plan of the presiperiod.
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Objective

Achievement

Achieved target value or olgictive, as
at 2007

Ensuring that by 201
renewable electricity form
51 % of the gross
consumption

D Trend towards achievement of t
5 objective By 2006 the share of renewah
5 electricity had increased; the estim
output of the new projects of renewa
electricity production which  will be
completed by 2010 exceeds the establis
objective.

alled

nén 2007 renewable electricity forme

14..75 % of the gross consumption.
le

hed

Ensuring that by 2020 theTrend towards achievement of thd0.2 % of the gross consumption

electricity produced in objective The cogeneration suppartelectric energy and 27 % of therm

cogeneration stations formsschemes implemented in 2007 hgvenergy was produced in cogenerat

20 % of the gross facilitated the construction of newregime.

consumption cogeneration stations; the share |df8 cogeneration stations were
cogeneration is increasing. operation.

Development of the Achieved In order to improve the The efficiency of the old boilers was 3

technologies which usgefficiency of energy production of NarJya%, the efficiency of the new boile

energy resources morePower Plants, new power units based |@mounts to 36 %.

efficiently fluidised bed technology were installed |in

2005, as a result of which the use of
shale and the amount of atmospheg
emissions have decreased to a consider
extent.

oil
ric
able

Keeping the rate of increas
of electricity consumptior
at least twice as low as GD
growth

eAchieved the rate of the increase
electricity consumption has been constar
Pmore than twice as low as the rate of
GDP growth; it exceeded the establish
objective only in 2006.

pfin 2005: GDP growth 9.2 %, increase
tfinal consumption of electricity 2.2 %
edD06: GDP growth 10.4 %, increase
éithal consumption of electricity 7.5 %
2007: GDP growth 6.3 %, increase
final consumption of electricity 3.8 %

Ensuring that know-how i
available in the field of
power engineering, ensurin
efficient technology
development and transfer
technology, research an
innovation in the state.

5 The field of power engineering has beco
more popular at the universities, ne
gspecialities and areas of specialisation h
been opened. The new areas

Dfspecialisation are distributed generation

me

A

ave
of
of

cklectricity, use of alternative energ
sources, optimisation of larger systems
energy trading.

Jy

Tnd

of

of

of

While the development plan of the electricity seabthe previous period indicated that the most
feasible trend economically would be to increagedghare of natural gas in electricity production,
the problems concerning gas supplies in 2005 amg@tiice increase which was significantly higher
than expected have considerably decreased thetattr@ess of this variant. The construction of
power plants operating only on natural gas in Hatejustified only if there is a clear alternativ

fuel or if these are used only for covering thekpead.

As an experience from the implementation of theettgyument plan of the electricity sector of the
previous period it shall be noted that implementabtf the electricity market requires that theestat
give very clear signals for investment to energylartakings in order to ensure the desired
structure of electricity production. It is importahat there is a variety of different producersha
electricity market: it shall be possible to prodwectricity from several different energy sources
by as many different producers as possible as thesppossible and in an environmentally-
friendly way without market concentration.

12



1.4. Electricity Market Statistics

Estonia has been continuously able to cover itsedtin electricity consumption needs and has
also exported electricitdccording to thesystem operator, the available net capacity optheer
plants was approximately 1800 MW by the beginnih@@)8; the actual potential net production
during peak consumption in winter was 2076 MW #asesult of the repairs of the generating
installations, breakdowns and the possibility addarction depending on the existence water and
wind resources). In 2007, 7180 GWh of electric gpewas consumed domestically, there
were 1354 GWh network losses (thus 8534 GWh forsgroonsumption) and 2765 GWh of
electricity was exportedin 2007, the gross production of electricity w&1B8 GWh (including
autoproduction of the power plants).

According to the statistical survey "Energy balar®@07" prepared by the Statistical Office
(hereinafter "Energy balance 2007", available oe wWebsitewww.stat.e¢ 11,402 GWh of
electricity was produced on the basis of oil shat&) GWh on the basis of natural gas, 235 GWh
on the basis of shale gas, 22 GWh on the basig/adfo power, 91 GWh on the basis of wind
power, 36 GWh on the basis of other renewable gnsogrces and 22 GWh on the basis of peat
(see Figure 1). In 2007, 93.6 % of electricity ywasduced from oil shale.

Electricity production by energy source in 2007 OOil shale

ONatural gas

OShale gas

OWind power

B Hydropower
OBiomass and biogas
M Peat

B Shale and fuel oil

Figure 1. 12 188 GWh of electricity was produced i2007

As compared to 2006, electricity production inceshby approximately one fourth in 2007. The
production increase resulted from the increaseamqd electricity. While in 2006 electricity was
exported in the amount of 1001 GWh, in 2007, 27&%3f electricity was exported. Nearly fifty
per cent of it was transmitted to the Nordic coiestithrough the submarine cable Estlink and
export to Latvia increased 1.5 times.

Production of electricity from renewable energyrses has increased constantly. 22 hydroelectric
power plants and 12 wind farms operated in Eston2007. In 2007, the share of the production
of renewable electricity was 1.75 % of the grossscmnption. The estimated output of the new
projects of renewable electricity production whigiti be completed by 2010 exceeds significantly
the established objective — to ensure that by 28&Ghare of renewable electricity would be 5.1

15 Data of 2007 of the Statistical Office, ,Energydrece 2007”
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%. The use of renewable energy for electricity puitithn is facilitated by the amendments to the
Electricity Market Act which entered into force thie beginning of 2007 and which, inter alia,
establish new legal basis for supporting entry efeswvable energy producers and cogeneration
producers into the market.

18 cogeneration stations operated in Estonia iry 280cording to "Energy balance 2007", 10.2 %
of the gross consumption of electricity (electgaibnsumption and network losses) was produced
in cogeneration regime. The cogeneration suppdnerses implemented in 2007 have also
facilitated the construction of new cogeneratioatishs, as a result of which the share of
cogeneration is increasing.

In order to improve the efficiency of oil shale ege production , new power units based on
fluidised bed technology were introduced in NarvawBr Plants, which have reduced the
environmental impact to a considerable extent €ampared to 2004, the total amount of,SO
emissions decreased by 20 %, the amount of&@@ssions from combustion of fuels by 6.9%.

1.5. Current State of and Forecast for Estonian Electricity
Market

This Development Plan is based on the researclamalgsis carried out in the past few years. The
main conclusions of the most important researchaaadlysis are given below.

1.5.1. Assessment of and forecast for Estonian electricity market

According to the report on the security of supplyttee Estonian power system prepared by OU
P&hiverk™®, problems concerning coverage of peak demand misg ia Estonia already from the
year 2012. These problems will become more seve@916 in connection with the requirement
not to use the old units of Narva Power Planthegresent form. From the electricity production
capacity used at present it will be possible topkéae operation the two new fluidised bed
combustion units of Narva Power Plants, the seqmmaler unit of Iru Power Plant and small
stations from 2016. The capacity of wind turbinasrot be taken into account in the capacity
balance.

OU P&hiverk has predicted that the peak load witkéase 1.6 % to 3.8 % a year, the increase of
2.3 % of peak demand is predicted as a base soeAarihe same time the peak demand depends
considerably on the temperature, in the presemestésts the average degree level is presumed.

16 OU Pahiverk http://www.pohivork.ee/
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Figure 2. Peak load forecasts of OU P&hivork for 2m-2025

Considering that the peak load of the system irb20il be approximately 1800 MW, there will
be capacity shortage of approximately 1228 MW. Aditw to OU P&hivdrk, the potential new
projects in the next years are: 2x225 up to 2x300Moil shale units based on fluidised bed
technologyin the years 2011-2012,10 MW, emergency reserve in lru power plant by 2011,
140 MW regulation reserve in Iru power plant by 2011,M\8/.; cogeneration station operating
on biofuel in Ahtme power plant by 2009. In orderdover the peak loads in winter, it is also
possible to use old oil shale units if desulphuiigaand denitrification systems are installed. The
wind turbines constructed in parallel shall hawoadequate power reserve.

At the end of 2008 Vao cogeneration station wasptetad near Tallinn, the electrical and thermal
capacities of which are 25M¥WAhd 50MWrespectively. The planned electricity productiomisto
190 GWh and the planned heat production 500 G\Wéea. y

It has been planned to complete the new cogenaratii of Iru power plant based on the recovery
of waste and operating in the group of Eesti Erelnyi the end of 2011. The planned electrical
capacity of the new cogeneration unit is 17 MW #replanned thermal capacity is 50MW.

According to OU P&hivdrk, electricity consumptioiivincrease 1.8-3.5 % a year, 2.3 % a year as
the most probable scenario. Annual economic gr@iB8i7 % is presumed in the forecast.
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Figure 3. Forecasts of total electricity consumpfiom the transmission network for 2004-2025
1.5.2. Current state of Estonian electricity market

The report on the current state of the electriaitgd gas market in Estonia prepared in 2008 by the
Estonian Competition Authority/ gives an overvievof the development of the electricity market
in Estonia. According to the Estonian Competitionti#ority, the electricity production and sales
market in Estonia is very concentrated and oriedtat one type of fuel — approximately 94 % of
all the electricity is produced from oil shale. 2007, Eesti Energia AS produced 95.3 % of the
total amount of electricity. In addition to 95 % thie production market, OU Jaotusvérk with the
market share of 86 % belongs also to the groupestiEEnergia AS. As compared to other states,
Estonia is in a good state as for electricity matkgislation, the rights and obligations of the
electricity market regulator have been regulatethieyElectricity Market Act.

In its report the Estonian Competition Authorityshassessed also the independence of OU
Pohivork as the system operator and has given iiygoassessment thereto. The functions of the
management board and the supervisory board ofritlertaking are well-defined; the supervisory
board cannot affect the decisions of the managerbeard with respect to other market
participants; no cases of discrimination of magaticipants by OU Pdhivork have been detected,
goods and services are purchased on an equalflasioth, the undertakings belonging to the
group and undertakings not belonging to the grahbe;website of the undertaking is one of the
best ones among the energy undertakings.

In order to differentiate the activities better thstonian Competition Authority has recommended
as a proposal to establish a sales company asaeatepegal person in the group of Eesti Energia
AS which would avoid the potential conflict of inésts between a sales company and OU
Pohivork. It is also recommended to define moresipady the criteria for removal of members of
the management board.

17 Estonian Competition Authority, Estonian Electjcind Gas Market Report 2008
http://www.konkurentsiamet.ee/?id=10836
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In the open electricity market it is important tosare independence of the activities of the system
operator, regulator and network operators. In #levant comparisons prepared by the European
Commission Estonian electricity market regulatidands out for its transparency and proper
organisation, there are also no examples of theridisation of undertakings on the electricity
market.

In the debates on the draft electricity market Eike introduction of the requirement of

separation of the transmission network from vellifdategrated electricity groups has been
proposed. In principle, Estonia has supported thpgsal on condition that it is applied in a non-
discriminative way and it does not include the gdion to privatise the transmission network
enterprise (i.e. both of the enterprises may betortbe state).

SWOT analysis has been used below for assessirtgstbaian electricity sector.

Table 2. SWOT analysis of the Estonian electricitgector

Strengths: Weaknesse:
1. Strong electrical interconnections with Latvja,l. Small electricity market with few suppliers;
Russia and Finland; 2. 0Old age of the power plants;

2. Strong and well-developed transmission network] 3. Concentration of electricity production in one
3. The present level of production capacities ensuires region ;

electricity supply at any moment in time; 4. Extensive environmental impact of oil shale fired
4. Efficient cooperation between the Baltic States and power plants; very high share of oil shale |in
the Finnish transmission network operators; electricity production;
5. Transparent and proper market regulation. 5. Insufficient technical quality of distribution
networks;

6. Inadequately justified level of aid for renewabtela
cogeneration electricity;
7. Weak and non-transparent price signals |for
investments into the capacities of the new
generation;
8. Insufficient electrical interconnections betweee th
Baltic region and the rest of the Member States of
the European Union.

Opportunities: Threats:

1. Interest of the market participants to develop antl Potential shortage of production capacity since
make investments in the electricity market; 2016;

2. To establish a versatile and balanced power syst&n Potential dominant position of electricity with
within a relatively short period of time; dumping elements from Russia;

3. Toincrease the use of renewable energy sources t8. Negative effect of emission trading on the energy
justified extent; balance;

4. To increase the production of cogeneratjod. Potential steep increase of electricity prices upon
electricity; opening of the electricity market;

5. To construct plants intended for covering the peak Possibility of extensive network failures andfor
load based on domestic fuel. power-cuts;

6. Overloading in the Russian transmission sysiem
may affect the functioning of the electricity matrke
and the power systems.
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1.5.3. Potential for heat and power cogeneration in Estonia®®

Estonia has set a national aim to cover 20 % ofjtbes consumption of electricity in 2020 on the
basis of cogeneration. As at 2007, there were Dereration stations in Estonia, three of which
complied with the criteria of efficient cogeneratid® and produced 10.2 % of the gross
consumption of electricity. According to the surseyndertaken, the potential of cogeneration is
relatively big in Estonia, there are economic aachhical conditions for that - a functioning
district heating network, energy-intensive locatlustry, the existence of gaseous fuel and a
developed gas network, the availability of biofudlse increase of electricity consumption, the
need for innovations of technology, increased memuents for the environment. The restricting
factor is the absence of constant thermal input.

The new cogeneration stations would operate mainlybiofuels. Peat, firewood, logging and
wood waste are local fuels having significant er&cgpotential which could be used sustainably
in small cogeneration stations.

1.5.4. Potential of renewable energy sources

According to the survey of the Tallinn University ®echnology®, the potential of Estonian
renewable energy primarily means combined heapamer production based on biofuel and wind
power; at the same time small-scale hydropowerstrglus developed. In order to achieve the 5.1
% objective set for 2010, 300-360 GWh of electyishould be produced on the basis thereof. The
following solutions were proposed in the survey:

e increasing of the capacities of hydroelectric poplants up to 10 MW which would enable
to produce 45...55 GWh of electricity with an averagaual quantity of water;

e making use of the technologically practical potantf replacing firewood boilers of boiler
plants by combined heat and power appliances kgliimg 31 MW of electrical capacity
which would enable to produce additionally up t® &WwWh of heat and 164 GWh of power
from firewood on the basis of cogeneration. Eletiri produced from biogas —
approximately 3 MW — and electricity produced oe Hasis of black liquor (the production
depends on the profitability of the production ist@ia) will be added thereto;

e increasing of the capacity of wind farms up to 5@VMwvith the annual production of
123 GWh.

In 2007, renewable electricity formed 1.75 % ofggraonsumption. Since the estimated electricity
production of the cogeneration stations and wintbities under construction may exceed

18 Tallinn University of Technology "Potential for figient Heat and Power Cogeneration in Estonia'7200
"Reference Values of Efficient Cogeneration anceRtél for Heat and Power Cogeneration in EstoRG05,
http://www.mkm.ee/index.php?id=8098

19 Regulation No 30 of the Minister of Economic Affaand Communications of 3 May 2007 "Requirements f
Efficient Cogeneration'https://www.riigiteataja.ee/ert/act.jsp?id=12825847

2 Tallinn University of Technology "Possibilities ftmcreasing the Share of Renewable Energy SouncEkectricity
generation in Estonia" 2003,

Reports "Promotion of Use of Electricity Produceahfi Renewable Energy Sources" 2005, 2007
http://www.mkm.ee/index.php?id=8098
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800 GWh, the share of renewable energy may exceed bf gross consumption in 2010. Thus,
the results of the survey are out-of-date and aswewey needs to be conducted.

1.5.5. Balancing of power system

The balance between electricity production and gomtion is one of the most important
conditions for functioning of a power system. THesence of balance brings about frequency
variation and may cause blackout of the whole systalance of a power system means that the
amount of electricity produced and imported inte 8ystem shall be equal to the amounts of
electricity consumed and exported from the systeamg moment in time.
The absence of balance (imbalance) is usually daogéhe following:
e as a result of unexpected changes in consumptisnally in connection with rapid
temperature variations;
e in case of changes in wind speed,;
e as a result of emergency switching off of the poplants or transmission equipment;
e increase of consumption in connection to an esfigcald winter and other extraordinary
unforeseeable cases.

All the described cases affect the power systenmdu relatively short period of time (from a
couple of hours up to one day) in each specifiecas

The balance of the power system is achieved thrthglsystem of balance providers. Each market
participant shall belong to the balance area of baknce provider. Balance providers are
responsible for the balance of their balance areay moment in time. In case of the occurrence
of imbalance, they shall promptly take measuresiétieving balance.

The system operator shall be responsible for tingretion of imbalance:

a. for a short period of time i.e. during the currant the following hour. It is usually not
possible for the balance providers to balance thedaince area during the current or the
following trading period (hour), since pursuantthe market rules additional supplies
may be provided only as of the second followingrhétushall be possible for a system
operator to balance the Estonian power system yujakthin a quarter of an hour) and
to keep the balance up to the end of the follovhongr. Since a real-time regulating
market cannot be established in our region duédostnall number of hydroelectric
power plants, the only possibility for a systemmapar (OU P&hivérk) is to construct a
relevant power plant which would enable to balathee system in a short period of
time;

b. in extraordinary unforeseeable cases which is eslpetkely during winter peak load.
For this purpose, the system operator shall haeeesproduction capacity available
which could be activated if necessary. Since swelmts are not frequent and they last a
short period of time, it is not economically reasble to make market based
investments into such a power plant. The systemmabpemay solve the balancing of
the system in case of such events either throughegulation plant operated thereby,
through the existing power plants on the basis h# televant contracts or in
combination of the both;

c. as a result of emergency switching off of the poplants or transmission equipment.
For this purpose, the transmission networks ofstages belonging to the unified power
system have concluded a contract pursuant to wéea transmission network shall
increase production in its power system withinefgft minutes in accordance with the
agreed formula and keep the level for twelve hotar this purpose, the system
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operator shall construct the relevant so-calledrgerey power plant. This plant shall
not be used for balancing an imbalance causedh®sr otasons, since in the latter case
the system operator would not be able to perforendbntractual obligations thereof
upon the occurrence of an emergency.

Since in both, variant a) and variant b) the poplant (so-called regulation plant of the system
operator) and in variant c) the emergency powentpkae activated relatively seldom for a
relatively short periods of time, the power platd$e constructed should have as low investment
expenses as possible, the cost of energy produdigmt important. The investment into the
emergency power plant shall be financed from thé tf OU P3hivork.

A balance provider shall always be financially @sgible for the imbalance of the balance area
thereof in accordance with the terms and conditminthe balance agreement concluded with the
system operator. In addition to that, a balanceigev shall promptly take measures for restoring
balance upon the occurrence of imbalance and atrafeest of the system operator. These
measures mean primarily procurement of additiongdpBes from other market participants.
However, it is not possible to eliminate imbalare additional supplies momentarily, since
agreement with the counterparty and the systematpetakes a certain amount of time and, as a
rule, entry into force thereof is possible as &f skecond following trading period.

Although wind turbines must have also concludednoggpply contracts (usually) with a balance
provider, wind turbines have their own specificsickhbring about their additional obligations
upon balancing the system. Since wind speed maggehguickly and it is relatively hard to
foresee it, the imbalance caused by wind turbifilests the balance of the power system in a very
negative way. The seriousness of the problem ectiyr connected with the total capacity of the
wind turbines. So far the maximum production of dvinrbines has remained below 30MW which
is in the same range as the imbalance permittetidcEstonian power system by the contract
concluded between the transmission networks ofrogietes belonging to the unified power
system and thus, it has not caused any problemsets, the Development Plan includes
scenarios where the planned total capacity of wumbines is from a couple of hundred to
1200 MW. Regulation power plants are required fafabcing the production of these wind
turbines.

1.6. Regulations Affecting EU Electricity Market

1.6.1. EU energy policy

In March 2007, the European Council adopted thesEA£tion Plan for Energy Policy 2007-2009
(hereinafter EU energy policy), the objectives diieh are:
e increasing security of supply;
e ensuring the competitiveness of European econoamelsthe availability of affordable
energy;
e promoting environmental sustainability and combgthmate change.

In order to achieve the objectives establishechedction plan for energy policy, the European
Union has fixed highly ambitious quantified targets energy efficiency, the use of renewable
energy sources and biofuels, including environnignsafe carbon capture and storage by 2020:
e achieving at least a 20 % reduction of greenhoaseegissions compared to the base year
1990 (by 2005 the greenhouse gas emissions hadé&edered by 6 %);
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e increasing the share of renewable energy to 20 %heffinal consumption of primary
energy (in 2005 the average share in EU was 8.5 %);

e achieving 20 % more efficient use of energy infthal consumption of primary energy;

e increasing the share of biofuels up to 10 % indpamt fuels provided that economically
expedient second-generation biofuels are developed.

1.6.2. Third internal natural gas and electricity market package®

The planned amendments to the electricity markee re direct impact on the structure of the
Estonian electricity market. In this context, Estoms open to justified requirements on the
electricity market, including separation of transsmn networks from the vertically integrated
energy group provided that this is required fromlagous groups in the whole European Union
and this does not include the requirement of pisasibn of the transmission network. At the same
time such a separation of undertakings shall ntgraeate the financial capability of the energy
undertakings.

The functioning of the Estonian electricity markstaffected also by the organisation of the
offsetting mechanism of international electricitsartsit by the European Union which is
discriminating Estonia at present. Therefore workstrbe continued for the development of the
system so that it would be suitable for all the NdemStates.

On the opening electricity market of the Europeamou it is very important for Estonia to
regulate the terms and conditions of the importlettricity from third countries, since at present
significant competitive advantages have been pealifbr these producers as compared to EU
producers (in the EU there are more strict requaras for the environment and nuclear safety,
fuel price differences, emission trading). Since Baltic States have very strong interconnections
with the Russian power system, there are no teahn@strictions for the import of electricity.
Thus, regulative restrictions shall ensure eqatinent of producers on the electricity market.

1.6.3. Climate and energy package

The so-called "Climate and Energy Pack&gptiblished by the European Commission 23 January
2008 plays an important role in the options of B&to electricity production; the most important
parts of it for Estonia are the draft amendmentthe Greenhouse Gas Emissions Trading
Directive, the draft Renewable Energy Directive ahe draft Carbon Capture and Storage
Directive. The Climate and Energy Package was ooefi by the European Council on 11-12
December 2008 and approved by the European Paritaznel 7 December 2008.

The emissions of greenhouse gases (GHG) shalldueedin two parts — within the framework of
the trading scheme of permissible GHG emissionge{hafter "ETS" - emission trading scheme)
and through state obligations in the sectors rouded in the scheme.

The reduction of emissions within the frameworkdiS is achieved by the scheme of allocation
of allowances (quotas). As of 2013 the permissthlantity of total annual emission allowances
shall decrease by a linear factor of 1.74 % in otdeeduce the emissions covered by the scheme
by 21 % by 2020 compared to the level in 2005. Mentitates may exclude small installations

2 hitp:/lec.europa.eu/energy/gas_electricity/thirdidative package en.htm

%2 Climate packagéttp://ec.europa.eu/climateaction/key documentesindn.htm
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with annual emission of less than 25,000 tonnesadfon dioxide and a rated thermal input below
35 MW from ETS.

It is planned to replace the national allocatioangl by auctioning or free allocation of permissible
emissions through single EU-wide rules. In the sehef allocation of emissions, organisation of
auctions, which should increase the price of aowalhce and thus motivate the undertakings to
apply cleaner technologies, becomes most impor8&s of the total quantity of allowances to be
auctioned will be distributed among Member Statesoading to their share of the verified
Community scheme emissions either a) as of 200b6) dhe average for the period 2005-2007,
whichever is higher. In case of Estonia the averagydied emissions for the period 2005-2007 is
higher (13.4 million tons). The rest of the 10% &9d of the total quantity of allowances to be
auctioned shall be allocated according to the ppiacof solidarity, economic growth and early
reduction. The European Commission will publish #simated number of allowances to be
auctioned by the end of 2010.

The electricity production sector — representinrge part of emissions — would be subject to
auctioning from the start of the new ETS in 2018wdver, Member States may grant transitional
free allocations for small installations which wenegaged in the production of electricity on 31

December 2008 or for small installations for whazghinvestment process had been initiated for the
same date if one of the following conditions is met

—  the national electricity network was not, in 20@ectly or indirectly connected to the
network interconnected system (central Europeanepa@ystem) operated by the Union for
the Coordination of the Transmission of Electri¢tyCTE); or

—  where the national electricity network was, in 200idly directly or indirectly connected to
the network operated by the Union for the Coordamabf the transmission of electricity
(UCTE) through a single line with a capacity ofdeisan 400 MW; or

—  where, in 2006, more than 30 percent of electrigiis produced from a single fossil fuel,
and, where in 2006 the gross domestic product apitac at market prices did not exceed
50 % of the average gross domestic product petaapthe EU.

e Free allowances shall be allocated on the basisnofinvestment plan. Transitional free
allocations shall be deducted from the quantitylddwances the Member State would otherwise
auction. Free allowances shall be allocated fqrezified term and limited in quantity: in 2013, the
total transitional free allocation shall not excé®%of the annual average verified emissions in
2005-2007 from such generators for the amount sporeding to gross final national consumption
pursuant to verified emissions in 2005-2007 of Mhember State concerned and shall gradually
decrease thereafter, resulting in no free allooaitin2020. Free allowances shall be allocated to
electricity production on the basis of the relevactivity plan of the Member State, an application
shall also be submitted to the European Commission.

Proceeding from the abovementioned conditions, dpgon to allocate free allowances in the
transitional period for modernisation of electyciproduction applies also to Estonia. Partial
allocation of free allowance may turn out to beassary upon the development of new electricity
production capacities in Narva Power Plants.

e Free allowances shall be allocated for the produoctf heat in district heating boiler plants
through high efficiency cogeneration the quantifywdich shall decrease by a linear factor of
1.74% a year starting in 2013. Other industriat@scwith no risk of carbon leakage will step up
to auctioning gradually; in the period 2013-2028 sihare of allowances will increase from 20% to
70% of the European Community reference and thesysf auctioning will be fully implemented
by 2027.
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Auctions shall be organised by Member States ardré¢lienues would be received by Member
States. The auctions shall be based on the prexipf openness, transparency, harmonised
approach and non-discrimination. For example, egmérator operating in the European Union

may buy allowances in any Member State. By 30 JRO20 at the latest, the European

Commission shall adopt a Regulation which reguldtegiming, organisation and other aspects of
auctions.

e The auctioning process will generate significamereies for Member States, which will help
towards the process of adjustment to a low carleon@my, supporting research and development
and innovation in areas like renewables and cartmpture and storage, helping developing
countries, and helping the less well-off to inviesenergy efficiency. Member States shall use at
least 50% of their auctioning income for that pwgoMember States shall notify the European
Commission of the use of auctioning income.

¢ In the climate package specific attention has hged to industrial sectors exposed to the risk
of carbon leakage, the international competitivengiswhich may deteriorate significantly as a

result of the implementation of the prerequisita fhe climate package. The European
Commission shall prepare analysis of such sectoasn{y energy-intensive industries) by the end
of 2009 and the relevant list of industries shadl d&pproved by the European Council. The
European Commission shall present proposals forefeired further action with respect to these
sectors at the European Union level not later thar80 June 2010. Installations in industrial

sectors or sub-sectors which are exposed to disaymi risk of carbon leakage will be allocated, in

the period 2013-2020, 100% of allowances free afgh at the level of the benchmark of the best
technology available.

e It is important to point out that in its impact assment of the negotiations on an international
climate change agreement and upon the presentitifumther action, the European Commission
shall take account of the impact of carbon leal@g®lember States’ energy security, where there
are cross-border electricity connections with tlaadintries and where the electricity connections
with the internal market of the rest of the Eurapé&mion are insufficient. Taking into account, for
example, the nature of the cross-border electricitynections of Estonia and depending on the
results of the international climate change agredgm#bis may mean a possibility to establish
common measures at the European Union level for tegulation of the import of electricity
produced in third countries, e.g. by including intpo the emission trading system.

The reduction of GHG emissions in the sectors datgiie ETS will be achieved through national

obligations to reduce GHG. In the sectors not ceddry the EU ETS such as buildings, transport,
agriculture, waste and industrial installations émeissions of which are lower from the quantities

prescribed for accession to the ETS, the obligatitm reduce emission are shared between
Member States according to GDP per capita. In ohsbe abovementioned sectors, EU aims to
reduce emissions by 10% compared to 2005. For Estbrs permitted to increase emissions in

the abovementioned sectors by up to 11% by 2020.

For the purposes of organisation of the distributemd use of the income received within the

framework of the emission trading scheme, a concgfiie relevant organisational structure shall

be adopted in Estonia in 2010. When the concepgiised upon and approved, principles shall be
adopted for the implementation of the updated eomssading scheme in Estonia, including the

principles for the organisation of allowance autsi@nd for the distribution and use of the income
received from the allowance auctions.

The objective of the Renewable Energy Directiseto establish a common framework for the

promotion of the use of energy from renewable sesir©ne of the most important elements in the

Directive is national renewable energy targets,ciwhietermine the percentage of the consumption
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of renewable energy to be achieved by each Memtage By 2020 with an aim to increase the
overall EU share of renewable energy to 20% by 202@reby indicative interim targets have
been established which are calculated as an avésagetwo-year period. By 2020 the share of
energy from renewable sources shall form 25% otated final consumption in Estonia. The share
of energy from renewable sources is calculatedhasratio of consumption of energy from
renewable sources over total final consumption.ofding to the Directive, final consumption
includes energy consumption of different econoneict@rs and energy consumption in the energy
sector together with losses.

It is up to Member States to decide on which polsts#is of renewable energy production to focus.
Also, more attention shall be paid on the reductibgreenhouse gas emissions and the increase of
security of power supply in the transport sector.

The objective of the Carbon Capture and Storagedbue is to ensure that carbon capture and
storage is used as a means of mitigating climaa@agd and that this is carried out in a secure and
responsible way.

Carbon dioxide capture and storage (hereinafterS'¢@ a means of mitigating climate change. It
consists of the capture of carbon dioxide from stdal installations, its transport to a storage si
and its injection into a suitable geological forroatfor the purposes of permanent storage. The
purpose of geological storage is permanent conemraf CO2 in such a way as to prevent or
reduce negative effects on the environment andesuiting risk to human health.

Although no separate free allowances have beernired for carbon dioxide capture and storage
(except up to 300 million tons up to the end of 2&kt aside in the new entrants reserve for
supporting EU demonstration projects), the Emissibrading Directive enables Member States to
use in the years 2013-2016 the income received th@rauction of allowances for the promotion
of the construction of highly efficient power planincluding the construction of new power plants
enabling carbon dioxide capture and storage. I adsnew installations with the efficiency
exceeding the efficiency values provided for poplants in Annex 1 to the Commission decision
2007/74/EC (e.g. the reference value for separai@ugtion of electricity from oil shale is 39.0%),
Member States may bear up to 15% of the total obsihe investments related to the new
installations enabling carbon dioxide capture aondage.

1.6.4 Prices and market liberalisation on EU electricity market

The electricity markets of the Member States of Eoeopean Union were opened to commercial
consumers on 1 July 2004 and to all the consunmrefisuly 2007. Pursuant to the accession treaty
between Estonia and the European Union, Estonlbgben 35% of its electricity market by 2009
at the latest and 100% by 2013 at the latest. hmection with the opening of the electricity
markets, electricity undertakings of other statédsemter the market beside Estonian undertakings.
The entry into market of new undertakings will m&se competitiveness on the electricity market,
but also uncertainty with respect to the structfreroduction capacities and the location thereof.
Because of this it is important to make preparatifam ensuring adequate functioning of the open
electricity market.

At present the electricity prices on the electyicitarkets of the EU states surrounding Estonia are
somewhat higher. The electricity price will increasonsiderably in the region in the next few
years after closing of the Ignalina nuclear powlanpand the construction of new production
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capacities in Estonia and Latvia. The applicatibrihe new EU emission trading rules and the
environmental investments in power plants alsosiase pressure on the price in Estonia. The price
of electricity in Estonia will be determined to ansiderable extent by the price quotations of the
Nordic power exchange Nord Pool. Thus a significentrease of electricity prices may be
expected in Estonia after the construction of newvgr plants and opening of the electricity
market. The price of the production of electrigitay increase 2-3 times depending on the price of
the allowances, which means that the average eiégtprice for the final consumer, including
connection charges and supports, increases 1.5nwe2.

On an open market, electricity prices are not insgdmbased on the costs as on the relation
between supply and demand and market sharing iéflg). In this context, it shall be ensured
that the undertakings dominating the market doafoise their position and that the market would
be shared evenly between the competing undertakit@ser exchange should send the best price
signals to the electricity market; however, everelteere may be a risk, as in the example of the
Nordic countries, that the undertakings with sig@aiht market power manipulate with the
exchange. In the context of Estonia, the issuesaroing the terms and conditions of import of the
electricity from third countries should definitelbe settled in case of the establishment of power
exchange, otherwise incorrect signals may be sentarket participants as a result of the
functioning of the power exchange.
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1.7. Strategic Choices in Electricity Production

The need to reorganise electricity production itoBi derives from several circumstances:
1. the need to reduce emissions from electricity pctida to the environment;
2. the obligations assumed by the EU accession treatgduce S@emissions of Narva
Power Plants in 2012 and 2016;
3. the need for more sustainable use of oil shaleuress;
4. the need to make electricity price in Estonia mmepetitive arising from the impact of
emission trading.

In the following, 5 different scenarios are giveasdribing the ways Estonia could structure
electricity production in Estonia. The economic a@@, intensity assessments in the given
analysis have been conducted by Eesti Energia AS.

It is presumed in the calculations that Estoniallsba able to cover its peak demand,
approximately 1800 MW as of 2016. It is presumedalhthe scenarios that after 2016 the
electricity short shall be produced by the oldstible units whereto S@apture equipment shall
be installed. It is also presumed that after thprowement of the hydraulic transport of oil shale
ash depositing of oil shale ash will not be deerntetle depositing of liquid waste after 15 July
2009.

The analysis has been made with a vision for tlee 2618. It is obvious that it is not possible to
realise all the visions (e.g. the construction ohuxlear power plant) by 2018, but all these
scenarios may be achieved gradually. In case othall scenarios, the existing fluidised bed
combustion units would operate and approximately BIW cogeneration stations would operate
on different fuels in 2018. The following optionsgeneration of electricity are discussed below:

e electricity from on-shore and off-shore wind turdsin

e import of nuclear energy from Lithuania, Finlandtbe production of nuclear energy in
Estonia,

e electricity from additional oil shale fluidised bedmbustion units;

e electricity from pulverised combustion units witth €hale purification equipment;

e electricity from gas turbines based on differemi$unatural gas, light heating oil, shale oll
and shale gas, liquid gas or liquefied gas, ligbiofuels) with an aim to balance the
instability of wind energy production, cover theage and maintain the reserves;

e from coal fired combined cycle power plants.

The CQ allowance prices of 25 EUR and 50 EUR and the obstvestments and fuels in 2007
have been used as a presumption.

1.7.1 Scenario A: 400 oil shale, 1200 nuclear engr@50 wind turbines

According to this scenario, a gas turbine of appnately 100 MW and wind turbines
approximately of 250 MW would be constructed indasd in addition to the existing fluidised bed
combustion units and cogeneration stations of apmately 200 MW based on different fuels. In
addition, Estonian electricity demand would be cedeby the participation of the nuclear power
plants in Lithuania and/or Finland and/or a smaltlaar power plant to be constructed in Estonia
(in the total amount of 1200 MW)
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Main estimates of this scen

ario:

Price of electricity in 2025 | Price of electricity in 2025| Amount of| CO;, emission
(CO, at the price of 2%(CO, at the price of 50 investments from electricity
EUR/) EUR/) production
100 cents/kWh 110 cents/kWh 4.3 billion EUR8.17 t/MWh
67.3 billion EEK
Scenario A
__ ‘/\ 1 140
1500 100
cents/kWh
NT‘W 80
1000 60
CJimported oil shale electricity or oil shale electricity iqn-equipment
500 [——ICogeneration station
B Oil shale units 20
[—INuclear power plant
=== Full price of the production portfolio (CO2 price 50
o === Full price of the production portfolio (CO2 price 25 o
SWOT analysis:
Strengths Weaknesses
1. Low CGC, emission fom electricity 1. Significant dependence on the import
production, little dependency on O electricity
allowance price 2. Insufficient flexibility: not enough peak load
2. Low estimated price of electricity capacities and balance capacities
3. Very big amount of investments
4. Long period of implementation, what would
be an interim solution?
5. The need of reserve capacity for a nuclear
power plant
6. CO, emissions from electricity productian
are very high until the completion of the
nuclear power plant
7. No know-how and legislation in the nuclear
energy sector in Estonia
Opportunities Threats
1. Opportunity to become one of the ste 1. The elimination of big production units m
with the most clean energy production in the have a significant impact on electricity
world supply in Estonia
2. Little dependency on the world market 2. Dependency on imported electricity makes it
prices of fossil energy carriers easy to influence electricity supply and
3. Potential large-scale export of electricity prices, domestic income therefrom |is
minimum
3. Potential too high concentration of the
market
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1.7.2 Scenario B: 400 oil shale, 1200 wind turbinesd gas turbines

According to this scenario, on-shore and off-sheimd turbines of 1200 MW would be installed
in addition to the existing fluidised bed combustianits and cogeneration stations of
approximately 200 MW based on different fuels. Magiation of the production of the wind
turbines would be balanced by gas turbines, wheaée il and shale gas, liquid gas or liquefied
gas, light heating oil and liquid biofuels would teed in addition to natural gas in different ptant

Main estimates of this scenario:

Price of electricity in 2018 | Price of electricity in 2018 Amount of| CO;, emission
(CO, at the price of 2%(CO, at the price of 50investments from electricity
EUR/) EUR/) production
140 cents/kWh 155 cents/kWh 3.5 billion EUR&.36 t/MWh

54.8 billion EEK

Scenario B
3500 180

///, 160
3000

- 140

2500

120

. 2000 100 cents/kWh
MW

1500 80

60
1000 CJimported oil shale electricity or oil shale electricity n equipment
= On-shore wind turbines
B Off-shore wind turbines 40
[ Gas turbine
500 I Cogeneration station
. Oil shale units 20
=== Full price of the production portfolio (CO2 price 5!
— FUF" price of the production portfolio (CO2 price 2

0 0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Years

SWOT analysis:
Strengths Weaknesses
1. Relatively low CG, emission from 1. High estimate electricity price as compar¢
electricity production, little dependency on to other scenarios
CO; allowance price 2. Big investments in infrastructure
2. Distributed electricity production 3. Significant dependence on the world market
prices of energy carriers
Opportunities Threats
1. Opportunity to become a state with - 1. Vulnerability in case ofdifficulties of
biggest share of wind power in the world supply of natural gas and liquid fuel markets
2. By using shale oil in the gas turbines the 2. Presumes application of very good
state could make a profit on the increase of regulating automatics
the world market prices of energy carriers 3. Possibilities arise for external manipulation
of the price of electricity
4. It has not been proven yet whether shalg ail
can be used in a gas turbine
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1.7.3 Scenario C: 800 oil shale, 400 wind turbinesd gas turbines, 400 nuclear energy

According to this scenario, supplementary fluidisgmmbustion units (2x300 MW) would be
installed, wind turbines of approximately 400 MWtagas turbines of 400 MW based on different
fuels would be constructed in addition to the emgstfluidised bed combustion units and
cogeneration stations of approximately 200 MW based different fuels and purification
equipment would be installed in old oil shale urbis 2015. The latter would be replaced by a
nuclear power plant with the best possible techoolnd with the capacity of 400 MW in Estonia
or a holding in the Finnish and/or Lithuanian naclpower plant by 2025.

Main estimates of this scenario:

Price of electricity in 2025 | Price of electricity in 2025 Amount of| CO, emission
(CO, at the price of 25(CO, at the price of 50investments from electricity
EUR/) EUR/) production
125 cents/kWh 140 cents/kWh 3.5 billion EURE,41 t/MWh

54.8 billion EEK

Scenario C

3000 180

/\ T 160
2500

e~

2000 120

. 100 CENtSAKWh
MW 1500

80

1000 60
C—JImported oil shale electricity or oil shale electricity quipment
[E=3 On-shore wind turbines
[ Off-shore wind turbines
C—JGas turbine 40
=== Cogeneration station

500 B New oil shale unit

[ Oil shale units
C—INuclear power plant 20
=== Full price of the production portfolio (CO2 price 50
=== [ull price of the production portfolio (CO2 price 25

0 0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Years

SWOT analysis:
Strengths Weaknesses
1. The varied energy portfolio supports - 1. CO, emissions from electricity productic
development of competition on the market are very high until the completion of the
2. Little dependency on the imported energy nuclear power plant
sources 2. No know-how and legislation in the nuclear
energy sector in Estonia
Opportunities Threats
1. By using shale oil in the gas turbines 1. It has not been proven yet whether shale
state could make a profit on the increase of can be used in a gas turbine
the world market prices of energy carriers 2. Potential need to grant state aid to oil shale
plants until the completion of the nuclgar
power plant

One potential scenario which can be analysed Isetieei construction of a coal fired power plant
instead of an oil shale fired power plant. The gawgdilability of coal on international markets at a
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reasonable price speaks in favour of the use df ddmh CO2content should be pointed out as a
negative aspect, but due to extensive use it &lithat the technologies for carbon capture well b
first developed for coal fired power plants.

Price of electricity in 2025 | Price of electricity in 2025 Amount of| CO, emission
(CO, at the price of 25(CO, at the price of 50investments from electricity
EUR/) EUR/) production
130 cents/kWh 148 cents/kWh 3.5 billion EUR&,39 t/MWh
54.8 billion EEK
Scenario C2
3000 180

2500 \
/\7— 140

2000 120

1 100 cents/kWh

el
MW31500
+ 80
1000 60
[ Imported oil shale electricity or oil shale electricity with pu! n’ equipient
I Off-shore wind turbines
E=0n-shore wind turbines 40
C—1Gas turbine
500 =3 Cogeneration station
I New coal unit

I Oil shale units 20

C—JNuclear power plant

=== Ul price of the production portfolio (CO2 price 50 €/)

= Ul price of the production portfolio (CO2 price 25 €/
" " "

y y 0
)
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Years

SWOT analysis:

Strengths Weaknesse
1. Varied energy portfolio (supports t 1. CQO; emissions from electricity productic
development of competition on the market) are very high until the completion of the
2. Little dependency on the imported energy nuclear power plant
sources 2. The dependency of coal price on the warld
market prices
Opportunities Threats
1. By using shale oil in the gas turbines 1. It has not been proven yet whether s oil
state could make a profit on the increase of can be used in a gas turbine
the world market prices of energy carriers
2. ltis likely that carbon capture technologies
will be first applied to coal

1.7.4Scenario D: 1200 oil shale, 400 wind turbines andag turbines

According to this scenario, wind turbines of 400 MAd gas turbines of 400 MW on different
fuels shall be installed and new oil shale unitsapproximately 800 MW shall be installed in
Narva Power Plants in addition to the existingdised bed combustion units and cogeneration
stations of approximately 200 MW based on diffeffets.
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Main estimates of this scenario:

Price of electricity in 2018 | Price of electricity in 2018 Amount of| CO;, emission
(CO, at the price of 2%(CO, at the price of 50 investments from electricity
EUR/) EUR/) production
120 cents/kWh 148 cents/kWh EUR 3 billion| 8.67 t/MWh
EEK 46.9 billion
Scenario D
3000 180
/— 160
2500
/7 140
2000 + 120
cents/kWh
r 100
1500
80
1000 r 60
I Imported oil shale electricity or oil shale electricity with purification
=3 0n-shore wind turbines
I Off-shore wind turbines r 40
C—JGas turbine
500 B Cogeneration station
C—INew oil shale unit l 20
=3 0il shale units
=== Full price of the production portfolio (CO2 price 50 €/)
0 === Full price of the production portfolio (CO2 price 25 €/ 0

U
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Years

SWOT analysis:
Strengths Weaknesses
1. The smallest amount of requir 1. Very high CG emissions from electricit
investments production, significant dependency of the
2. Little dependency on the world market price on the C@allowance price
prices of energy carriers 2. Continuing electricity production in one
3. Very good security of supply geographical area
3. Very high environmental impact
Opportunities Threats
1. Be the biggest producer of electricity frc 1. The significant increase of theCG,
oil shale allowance price makes electricity price
2. The state may gain considerable profit from considerably higher than forecasted
the increase of electricity prices in this 2. Significant dependence on the development
region. and cost of C@sequestration technologies
3. Potential need to grant state aid to the| oil
shale sector
4. It has not been proven yet whether shalg ail
can be used in a gas turbine.

1.8. Technological Trends Affecting Strategic Choices in
Electricity Production

The strategic choices of Estonia may be affecteddwgral technological developments. The most
important ones of these are described below:

31



e Electrical energy storage technologies
Equipment which would enable to store the energyegted by wind turbines during windy
periods and generate electricity during windlessiopg would promote significantly more
extensive use of wind power. At present the maablem of such accumulators is storage losses,
but this possibility shall definitely be taken irdocount upon the development of the technology.

e CO, sequestration technologies
The main challenge of the use of fuels rich in,@&Xo develop technologies for post-combustion
capture (or pre-combustion chemical separatioahsort and storage of GCsuch technologies
are currently under development; the main challéagkeir high cost and power consumption. In
the context of Estonia, it is important to findexhnology suitable for oil shale which might be
very different from the technologies applied tolcoa

e Nuclear technologies
At present generation Il and llI+ reactors areltom the world. Reactors which would also use
reactive waste in the electricity production pracese deemed to be generation IV nuclear
reactors. The development of such reactors woutijyate the problems of the radioactive waste
from nuclear power plants. The best existing tetdgyo shall be taken into account when
constructing a nuclear power plant in Estonia.

e Use of shale oil in gas turbines
Oil shale is not suitable for use in gas turbimethe present form due to its abrasivity. In orier
solve these problems, a way has to be found fafymug shale oil from abrasive particles either in
purification equipment or for obtaining purer friacts by supplementary refining.

e Use of supercritical parameters upon combustiduelf
The use of supercritical parameters enables teeaser the efficiency of electricity production,
reduce emissions and the consumption of fuel toresiderable extent. Upon the development of
the technology it is not known at present how thetemals used will sustain the supercritical
parameters in a long run and at present the pfitteese boilers is considerably higher than the one
of traditional boilers.

e Coal fired power plant
The application of technology of coal combustiothe construction of a combined cycle power
plant with pre-gasification - the efficiency of whi has already been proved should also be
assessed as one alternative. The use of coal magyastcal due to good availability and big
resources of the fuel on condition that an effitgslution can be applied for G€apture. Since at
present technologies for G@apture from coal plants are under developmenttehbnological
solution may be found for coal earlier than forastfuels.

e Use of wood in oil shale fired fluidised bed bagler
One possibility upon the use of fluidised bed bmsiles the use of wood chips together with the
main fuel. This would result in the agreed reductad CO2emissions. The application of this
option would also affect the competitiveness ofsbile to a considerable extent.
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1.9. Export of Electricity

One of the strategic choices of Estonia is alsothdreo be a state exporting electricity or noteTh
scenarios described above are based mainly oningvtre domestic needs of Estonia. In 2007
2765 GWh of electricity was exported from Estomdinland, Latvia and Lithuania, which forms
approximately 30% of the domestic electricity cangtion of Estonia. According to this indicator,
Estonia is a state with the biggest share of expdhe European Union.

By analysing the relation between the supply andadel of electricity in the neighbouring states,
it can be seen that there will be a significantrge of electricity in the Baltic region (mainky i
Latvia) after closing of the Ignalina nuclear powéant which is planned to be covered by import
of electricity from Russia. However, Russia doeshave not enough electricity for export during
peak consumption. The situation may be allevidtedhe completion of the nuclear power plant
in Lithuania, but the time for the completion oétplant is uncertain.

The construction of production capacities for expof electricity is not prescribed in the

investment plans for electricity production in Hs&y thus, after 2015, Estonia should focus
mainly on covering the needs of the domestic marketthe same time it is clear that upon
opening of electricity markets the undertakingsiaterested in maximising their profit and selling
electricity to the consumers who pay more, withgiring preference to any states. Therefore it
shall be ensured by regulation that the first [iyjoof the producers located in Estonia would be
covering of the needs of Estonian electricity consts and that only the surplus amount of
electricity may be sold for export.

Upon export of oil shale electricity, the damageseal to the environment shall be compensated
and the investments required for the reduction prelention of the adverse environmental
impacts thereof shall be covered. In order to ekfhe potential of the export of wind electricity,
clear scheme shall be prescribed in the new Rereviatergy Directive indicating how to trade
the so-called green energy allowances. It is initierests of Estonia to implement a scheme
which would enable trading renewable energy onbés of the guarantee of origin at a justified
price in the whole European Union.

33



2. Development Plan

2.1. Vision and Mission

Vision:

The Estonian power system is a system with variednd sustainable electricity production
which is very well interconnected with the neighboting countries and which ensures power

supply

to consumers at a justified electricity prie at any moment in time.

Mission:

The mission of the Estonian electricity sectorasenhsurecontinuous, sustainable electricity

supply
1.

at a justified price for the inhabitants of Estonia:

In order to ensure continuous electricity suppdgulations shall be adopted which would
give rise to the construction of power plants with structure of energy sources prescribed
in this Development Plan and to guaranteeing df-ojgality electricity supply.

In order to ensure sustainable electricity suppig @onsumption, regulations shall be
adopted which would ensure the interest of eldttriconsumers, producers and
transporters in saving electricity and the use oferenvironment-friendly solutions. At the
same time these trends should not bring about tifigalsincrease of the import of energy
sources. Work should also be continued for the ldpweent of technologies for carbon-
free combustion of fossil fuels. Upon the developtmef sustainable electricity supply,
awareness of the public of the possible solutiarg tachnologies shall be increased and
implementation of new solutions shall be promoted.

For the purpose of supply of electricity at a jiisti price, the state shall adopt regulations
which would ensure adequate electricity priceshendlectricity market to be opened, avoid
market distortions and abuse of the market positypmundertakings. The development of
nuclear energy is important for the purpose of gngicompetitive price of electricity.

2.1.1. Trends in electricity production

By assessing the abovementioned scenarios on #is bathe strategic environmental impact
assessment statement the preferred solution fankstvould be scenario roceeding from the
economic or security considerations and scenarioprBceeding from the environmental
considerations.
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Comparison of scenarios

Security of supply

@ Scenario B

@ Scenario C

Price Environment

Reference: Calculations of the Ministry of Econondiffairs and Communications on the basis of thetstyic
environmental impact assessment statement

The positive aspects of these scenarios shall b#ioed in order to achieve the most optimal
result. For that purpose, the capacity of wind igb and gas turbines shall be increased and the
capacity of oil shale power plants shall be redunestenario C. It shall also be taken into account
that the use of gas turbines with refined shaledegends on the completion of the refinery and
testing of the relevant gas turbines. Until the ptation of such plants the peak demand in Estonia
shall be covered by old oil shale units in somewtich desulphurisation and denitrification
systems shall be installed.

In parallel preparations for the construction ofuzlear power plant shall continue and a decision
concerning the expediency of the construction ef glant shall be made not later than by 2013.
The construction of an additional fluidised bed baoistion unit or increasing of the capacity of

wind turbines and gas turbines may be considereoh aternative.

By combining the scenarios B and C, the developroktite net capacities and new connections in
the Estonian electricity production would be a$ofek:
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Development of net capacity in Estonian power system 2010-2025

3500
3000 -
2500 A
2000 -
2
=
1500 *———\
1000 -
500 A
0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
I Nuclear power plant [ Combined heat and power [C—01d oil shale units
C—0il shale CFB-units I Oil shale with deSOx and deNOx EE=— Balancing units for wind power
[ Peak reserves C—Disturbance reserves Em=mSpeak consumption
2010 | 2011 2012 201 2014 2015 2006 2017 2p18 202020 | 2021| 2022 202 2024 2025
Cogeneration plants 150 204 220 240 260 260 260 26060 260 260 260 260 260 26( 260
Oil shale plants 1660 166p 1630 1680 1630 2170 152620 | 920 920 920 920 920 92 920 920
- old 1280 | 1280 640 640 640 640
- fluidised bed 380 380 380 380 38( 920 920 920 9P®20 920 920 920 920 920 92(
- with  purification 600 600 600 600 600 600
equipment
On-shore wind farms* 150 200 20 40 40D 4Q0 400 0O 4P 400 400 400 400 400 400 40( 400
Off-shore wind farms* 200 200 50( 50 50p 500500 500 500 500
Balancing units for 200 400 400 400 600 600 90( 900 900 900 9p0 90000 9 900
wind power
- including gas turbine 200 200 500 500 500 50Q 500 500 500 500
based on shale oil
Peak reserves** 100 100 10d 100 100 300 300 300 0 30300 300 300 300 300 300
Disturbance reserves*? 100 200 300 300 300 6p0 00 § 600 600 600 600 600 600
Nuclear power plant 600 60 60D
Total guaranteed | 1810 | 1960| 2150 247 2590 3230 2980 2980 2P80 298980 2 2980| 2980, 358( 358D 3580
production capacity
Taking account off 1620 | 1800 1990 231 2430 3070 2710 2710 2F10 271010 2 2710 2710, 298( 298D 2980
criterion n-1
Taking account off 1430 | 1580 1830 215 2270 2910 2440 2440 2440 244040 2 2440 2440, 271( 271p 2710
criterion n-2

* - The capacities are not taken into account enttital guaranteed production capacity.
** - Unit capacities of up to 100 MW

Thus, the capacity of cogeneration plants shaihbeased to 300 MW (with the net capacity of
260 MW at the peak time) by 2014, oil shale flusdisbed combustion units of 2x300 MW (net
capacity of 270 MW) shall be constructed by the eh&015, desulphurisation and denitrification
systems (net capacity of 4x150 MW) shall be insthih four of the existing old oil shale units of

200 MW by 2012, the capacity of on-shore wind tnesi shall be increased to 400 MW by 2013.

The decisions concerning the investments in akeheapacities shall be made before the end of

2010.
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It is practical to increase the capacity of windnfa off shore. Production capacities shall be
constructed in the range of the capacity of thedwiunbines which would balance the instability of
the production of the wind turbines and also cdaher consumption peaks. Partial closure of the
units with purification equipment of Narva Poweaifts may be considered after putting shale oil
fired gas turbines into service presumably in 2018 he need for increasing the capacity of
emergency power plants in 2016 is due to the caiople®f the submarine cable Estlink 2 (with
the estimated capacity of 600 MW). The capacityheke plants can also be used for ensuring the
nuclear power plant capacity reserve. All the gabibe stations shall be able to use at least 2
types of fuels, preferably domestic resources.

The production of each power plant depends on thikeh situation in the relevant year, which is
why it is almost impossible to forecast the stroetwf electricity production thereof. The
regulation on electricity market shall ensure tlla¢ structure of production capacities is
diversified in Estonia and that we have enough gpctidn capacities in case it is not possible to
buy electricity at a lower price from anywhere else

In order to implement the scenario, the constrmcbb these plants shall be ensured by national
regulations, support schemes, state aid, fiscaicypa@nd legislative measures. The relevant
amendments in legislation shall be prepared by 2312 preliminary work for the construction of
a nuclear power plant.

The environmental impact caused by the implemeanrtati the scenarios of electricity production
has been assessed in the strategic environmentmcimassessment statement of the draft
development plan. The abovementioned statementttech@d in the Annex to the draft
development plan.

2.1.2. Development of transmission network

The main task of OU Pdhivork as a system operattw ensure long-term smooth operation of the
Estonian power system. In connection with the dstaiment of the new structure of production

capacities, the transmission network operator sredure that the new production capacities will
be connected to the network. At the same time @higious that it is not practical, based on the
market, to construct all the peak and reserve digmin Estonia and the transmission network
operator shall organise the required competitiemgtat purpose and ensure the availability and
operation of the justified capacity of these plaiase of system disturbances.

According to the preferred scenario of producticaipacities, OU Pohivork shall organise
competitions for securing the required emergenay@eak load capacities of up to 600 MW. The
investment and maintenance costs of these planikivbe covered from the transmission network
tariffs, the costs of use, however, would be codene the bases of the market prices. In addition,
increase of the share capital of OU Pdhivork cdadctonsidered in case of significant increase of
investment obligations. For the purpose of the taoson of regulating capacities, the Electricity
Market Act shall be amended in order to create tmmd for the construction of such plants
proceeding from the strategic interests of Estonia.

Further integration of the power system of Estcama also of the Baltic States with the power
system of the European Union is of determinativpdrtance in the light of ensuring the operation
of the EU electricity market and increasing of segwf supply. In this context it is necessary to
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continue cooperation with the Latvian and Lithuanteansmission network operators for the
connection of Estlink 2, the Baltic-Swedish and B@tic-Polish power networks and for the
synchronisation of the power networks of the BaBitates with the Central-European power
network UCTE. The latter would not mean total sapan from the Russian power system, but the
construction of converter stations for all or samfiighe existing connections.

2.1.3. Development of distribution networks

There are 40 distribution network enterprises itokis as at 1 January 2008. Upon opening of the
electricity market, an additional important functioof the distribution networks will be
communication of information to the market partanips. Thereby the distribution network
operators must not discriminate any market paditip.

The technical level of distribution networks hagpmwved from year to year; however, the quality
of the network services does not comply with thetemporary requirements in smaller places yet.
The quality requirements for network services idtreed in 2005 together with contractual
penalties have given a good signal for network waétengs for the improvement of the quality of
their services and for setting investment pricsitign the places where it is expensive to connect
residential buildings to the distribution networkpepgramme for supporting their connection is
under implementation in cooperation with the logayernments.

The distribution network tariff rate is sufficieat present to invest in the development of the

networks; the flexible longer-period price regudati applied has also had positive results.
Distribution losses have decreased constantly (7182007).
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2.2. Structure of Objectives and Measures

Arising from the problems concerning the Estonidecteicity sector and proceeding from the
mission and vision of the policy of the electricégctor, the objectives and measures of this
Development Plan are as follows:

1. Objective: Continuous supply of electricity is ensured for ®mmers located in Estonia

Measures:

1.1. Construction of peak and emergency reservactigs following a competition organised by
the system operator

1.2. Promotion of the construction of power proguctapacities in Estonia conforming to the
trends of the Development Plan, granting of statda that purpose, if necessary

1.3. Creation of preconditions for the constructddmew international connections

1.4. Analysis and development of the quality regqumients for network services, improvement of
the quality of network services

1.5. Ensuring electricity supply for all interestgelsons

2. Objective: Power supply and consumption of the consumerstddcan Estonia has become
more sustainable

Measures:

2.1. Supporting sustainable methods of electrmibduction

2.2. Updating of legislation with an aim to enhattee efficiency of electricity undertakings
2.3. Implementation of innovative power networkusians

2.4. Raising of awareness of saving electricity

3. Objective: Power supply at a justified price has been ensiameconsumers located in Estonia

Measures:

3.1. Opening of the electricity market, establishtvad power exchange

3.2. Development of honest competition rules arsligng that the competition rules are complied
with

3.3.Taking external costs gradually into accourthaprice of electricity in the framework of the
ecological tax reform

3.4. Analysis of the efficiency of support scherfesenewable and cogeneration electricity,
correction thereof, if necessary

3.5. Drawing up and entry into force of legislat@mcerning nuclear power plants

A draft implementing plan for 2009-2012 and anreate of the cost up to 2018 has been prepared
for the implementation of the development plan.e Tnaft implementing plan is available on the
homepage of the Ministry of Economic Affairs and n@uounications at
http://www.mkm.ee/index.php?id=321328

The cost of the activities planned in the framewofkthe abovementioned measures shall be
indicated by year in the implementing plan whiclalsbbe submitted to the Government of the
Republic within three months after approval of tdational Development Plan of the Energy
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Sector until 2020 by the Riigikogu. It is plannedfinance the activities in the framework of the
Development Plan of the Electricity Sector in theat amount of 17.5 billion kroons until 2018,

including the cost of the measures in the total amhaf 16,850,000 kroons in 2009, the total
amount of 45,850,000 in 2010, the total amount6d,800,000 kroons in 2011, the total amount of
964,100,000 in 2012 and the total amount of 1588000 kroons in the period from 2013 to
2018.
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2.3 Activities and Measures

2.3.1. Measures for ensuring continuous electricity supply

Objective 1

Indicator 1

Indicator 2

Indicator 3

MEASURE 1.1

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS
MOST
IMPORTANT
ACTIVITIES

Continuous supply of electricity is ensured for| Baseline Target
consumers located in Estonia
The ratio between the available net capacity aproximately | >110%
power plants and the maximum net consumplia86% (2007¥° | (2018)
of electricity during a winter period (October-
March) exceeds 110%, but does not exdeed
140%.
The annual average duration of the power ¢cdiwansmission | Decreasin
caused by the failures at the place | aktwork 7.468 g trend
consumption indicates a decreasing trend. min

Distribution

network

201.280 min

(2007)*
By 2018 the total capacity of the powehpproximately| At least
connections between the Baltic States and| ttie 7% 80%
European Union will form at least 80% of th€007) (2018)
connection capacities between the Baltic States
and third countries

Construction of peak and emergency reserve capaas following a
competition organised by the system operator

The experience of the world electricity marketsvghithat electricity
markets do not give signals for the constructiopedk load and quickly
responding emergency capacities. Therefore themsysperators shall hav
power plants for peak and emergency reserves ogteot the construction
of which shall be covered by the tariffs of thevnatk services, the
operation costs thereof, however, shall be coveyeelectricity sellers.
Production capacity balancing plants or energyas@units (e.g. pumped
storage power stations) are often used for sugbgser In order not to
increase significantly the dependence of Estoniaataral gas, the
balancing production capacities based on diffefiegis (e.g. light heating
oil, shale oil and shale gas, biofuels) shall bestmcted.

D

1. Balancing production capacities based on | 2015
different fuels have been constructed

- The system operator shall determine the numbeagaitgp fuel and
location of the plants

- Organisation of competition in compliance with &ectricity Market
Act

- Construction of the required power plants

%3 Reference: Estonian Competition Authority

24 Reference: Estonian Competition Authority
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OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 1.2

BACKGROUND
OF THE
MEASURE

Results and indicators Target value for
2018 or deadline

1. The terms and conditions of procurement haveJuly 2009
been prepared by OU P&hivdrk and approved
by the Estonian Competition Authority

2. The competition has been organised and the | July 2010
constructers have been selected

3. The new peak and emergency reserve power| December 2015
plants have been constructed

OU P8hivork, Estonian Competition Authority

Promotion of the construction of power production @pacities in Estonia
conforming to the trends of the Development Plan,rgnting of state aid
for that purpose, if necessary

As a rule, power plants are constructed accordirte market demand.
However, not a single new power plant has beentagrisd on open
electricity markets without state support (eithrethie form of investment
support, state or market guarantee, fixed buyingrice or aid, etc.). In
order to ensure the establishment of the structiiiee production
capacities provided for in the Development Plaatessupport schemes sh
be prepared for the construction of the requiradeyplants.

In order to continue production of electricity fra shale, 2 new units wit
the unit capacity of 300 MW shall be constructedaddlition and
desulphurisation systems shall be installed inoujpdr old units. The need
for the use of state aid shall be prescribed ferctbnstruction of new
capacities. The construction of different regulggoower plants shall be
supported analogously.

The sales revenue received by the state from th&semn trading auctions
of emission allowances starting from 2013 and pdainio be directed into g
fund, which will be established on the basis ofrlevant Act and with an
aim to ensure energy security and the improvemeenergy efficiency,
shall be used for granting state aid. Dependinf@ftales price of the
allowance on the auction, the annual revenue oftdie may amount to
12 billion kroons. An organisational structtrevhich is planned to be
established and the concept of which is planndzktdeveloped by the end
of 2009 will be the manager of the fund.

The use of the finances of the fund will be asoiol:

-[at least 30%] of the fund’s resources will bedif& the investments in
energy saving, the development of carbon captatentdogies and solving
the potential social problems;

-[at least 20%] will be used for environmental istreents related to power
engineering and for co-financing of new connections

-up to [50%] will be used for supporting the pregary work in the field of

A

nuclear energy and for granting undertakings stateelated to energy

% The establishment of the organisational strudsitender discussion and no final decision has Inestle concerning

the establishment of the structure.
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PERFORMANCE
INDICATORS

MOST

IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 1.3

BACKGROUND
OF THE
MEASURE

security, if necessary.

The state aid scheme shall ensure justified ratetafn to the persons
making investments in energy security (personsvating oil shale power
plants) in open market conditions in case the nigrkee does not ensure
adequate rate of return to them.

According to the document "The Bases of the Secealicy of the
Republic of Estonia”, the electricity market regida and the development
of the relevant infrastructure shall ensure to comers the level of security
of supply of electricity which does put the perfamoe of the important
functions of the state at danffer

1. The structure of the production capacities | 2015
proceeding from energy security has been

ensured

- Analysis of the requirement for support and defynarfi the principles of
the support scheme

- Submission of the notice of state aid by the Euaop@ommission

- Development of a legislative support scheme forcthrestruction of new
production capacities, if necessary

- Implementation of the support scheme as required

- Construction of 2x 300 MW units in Narva Power R$an

- Supplying 4 old units with desulphurisation syssem

Results and indicators Target value for
2018 or deadline

1. The analysis of the need to support and the
principles of the investments in power plants
has been conducted

2. The notice of state aid has been submitted bhyseptember 2009
the European Commission

3. Legislation has been drawn up and has
entered into force for the purpose of granting
aid to electricity producers ensuring energy
security, if necessary

4. The supply scheme has been implemented,
necessary

5. 2x 300 MW units have been constructed in
Narva Power Plants

6. Desulphurisation systems have been installe@012
to 4 old units

July 2009

July2010

iflanuary 2013

2015

Ministry of Economic Affairs and Communications, itry of Finance,
Estonian Competition Authority, OU P&hivdrk

Creation of preconditions for the construction of rew international
connections

The interconnections of the Baltic States withdt®er EU countries are sa
far limited to the 350 MW submarine cable Estlittke(maximum

consumption of the Baltic States exceeds 4500 MW. construction of

%6 The Bases of the Security Policy of the RepubliEstoniahttp://www.kmin.ee/?o0p=body&id=119
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PERFORMANCE
INDICATORS

MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 1.4

BACKGROUND
OF THE
MEASURE

PERFORMANCE

Estlink 2, the interconnections between LithuanidaRd and Baltic States-
Sweden are projects necessary for the Estonianrmystem for increasing
security of supply which require also political popt. It is recommended t
construct the interconnection between LithuaniaRoknd as a
synchronous connection by replacing the conneciiotise directions of
Russia and Byelorussia by asynchronous connectgoth. of the new
connections should be constructed by transmisssbmork operators in
order to ensure better operation of the electritigyket.

1. Estlink 2 has been put into service 2014

2. Readiness for synchronous operation with | January 2018
the Central-European and asynchronous
operation with the Russian power system has
been ensured

3. Unrestricted access to Estlink 1 has been
ensured to all the parties

2013

- Negotiations on the conditions of the constructbnew
interconnections with the relevant transmissionvoet operators and
state institutions

- Participation in drawing up of the activity plantbk Baltic
interconnections

- Performance of the required research, environmeastdssment and
procurements

Results and indicators Target value for

2018 or deadline

1. The conditions for the construction of new | 2010
interconnections have been negotiated with
the transmission network operators and state

institutions

2. The development plan of the Baltic July2009
interconnections has been completed; the
readiness of the EU has been achieved for
co-financing the projects important to
Estonia (e.g. Estlink 2) 2010

3. Construction contracts have been concluded
with the suppliers with respect to Estlink 2

OU Pahivdrk, Estonian Competition Authority, Mimgiof Economic

Affairs and Communications, Ministry of Foreign Aiifs

Analysis and development of the quality requiremerd for network
services, improvement of the quality of network sefices

Quality requirements for network services (the pesible number of powe
supply interruptions, voltage deviations, requiratedor service,
contractual penalties, etc.) have been establisiidtegulation No 104 of
the Minister of Economic Affairs and Communicatioffe quality of
network services has improved significantly in kst few years, which is
why the trends for further improvement of the diyadhall also be reviewe(

=

.

1. The quality of Estonian network services | 2010
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INDICATORS
MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 1.5

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS

MOST

IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

complies with the new quality requirements. |

- Conducting of the analysis of compliance with tlialgy requirements
and potential

- Amendment of the Regulation of the Minister of Egomc Affairs and
Communications

Results and indicators Target value for

2018 or deadline

1. Analysis completed September2009
2. The required amendments to the Regulation July 2010
have been enforced

Ministry of Economic Affairs and Communicationstwerk operators,
Estonian Competition Authority

Ensuring electricity supply for all interested perons

Electricity supply shall be ensured for residentiaildings used throughout
the year at the expense of the person requestgielty supply. The
problem mostly lies in the connection fee whickspecially high in case of
the residential buildings located far from the $in€he bases for the
calculation of the network charges provided fothe Electricity Market Act
in force do not allow supporting of natural personpayment of the
connection fees taking into consideration the psegaf regional policy.
The Ministry of the Interior prepared a motion toend the Electricity
Market Act, which was adopted on 19 December 2008. Ministry of the
Interior drew up the corresponding programme ofheamtion supports based
on the purposes of regional policy. Enterprise HEst@s the coordinator of
the programme.

100%
December2011

1. Connection to the power network has been
ensured for the entitled subjects of the
support schemes (2007: 0%).

- Development of national support schemes, plannirimmances from the
state budget

Results and indicators Target value for

2018 or deadline

1. The support schemes have been drawn up
and implemented.

July 2009

Ministry of the Interior, distribution network opprs
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2.3.2. Measures for ensuring more sustainable power supply and consumption

Objective 2

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Indicator 5

Indicator 6

MEASURE 2.1

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS

MOST

Power supply and consumption of the Baseline Target
consumers located in Estonia has become
more sustainable
The share of renewable electricity in grods75% 5.1% (2010)
consumption is increasing and will reach at le42007Y’ 15% (2015)
5.1% by 2010 and at least 15% by 2015.
The share of cogeneration electricity will be lea0.2% 20% (2020)
20% of the gross consumption in 2020 (2007)°
The level of power transmission losses be|d3%6 of | <3% of
3%, the share of distribution losses below 7%ansmission | transmission
below 6% from 2015 losses losses
7.8% of| <6% of
distribution distribution
losses (2007 | losses  (from
2015)
Electricity consumption per capita in househgld820 kWh| EL,;
does not exceed the average level in |tt2007)° (2018)
European Union
The amount of atmospheric emissions of 2CQ@5.7 mill. t|5 mill. t
will not exceed 5 million tons in 2020. (2007y* (2018)
Decrease of the share of oil shale electricity $3.6% <70%
the gross production of electricity (20072 (2018)
Supporting sustainable methods of electricity prodation

receive support.

Sustainable methods of electricity production aoearexpensive in the
present international legal environment and notpetitive without state
support. Therefore different states have suppdhtegroduction of
electricity by various measures. In Estonia, suppas been granted
partially to the production of renewable electsi@nd cogeneration
electricity. However, not all the potential prodtgef renewable electricity

1. Increase of the share of renewable and

cogeneration electricity
(2007: renewable electricity 1.75%,
cogeneration electricity 10.2%)

5.1% of

renewable
electricity (2010)

- Analysis of the need for supporting and the extémiectricity

2’ Reference:
28 Reference:
29 Reference:
30 Reference:
31 Reference:

32 Reference:

Statistics Estonia

Statistics Estonia

Statistics Estonia

Eurostat

Ministry of the Environment, Statisticstonia

Statistics Estonia
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IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 2.2

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS

MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 2.3

BACKGROUND
OF THE
MEASURE

PERFORMANCE

production methods
- Preparation of motions to amend to the relevanslatipn, if necessary

Results and indicators Target value for
2018 or deadline

2011
2012

Analysis has been completed

The motions to amend the legislation have
been submitted to the Government of the
Republic

N

Ministry of Economic Affairs and Communications, itry of the
Finance, Ministry of the Environment, Estonian Ceitpon Authority

Updating of legislation with an aim to enhance thefficiency of
electricity undertakings

The existing legislation provides for a definitarfrework for undertakings,
but situations occur on the market, where eletyrizndertakings are not
motivated to make investments for the improvemésustainability or to
act sustainably, since they cannot increase thefit plue to the principles
of price regulations. The situation could be imgyve.g. by the applicatio
of a longer regulation period.

=)

1. Increase of the amount of investments in the
increase of the efficiency of electricity
undertakings (2007: 1.5 billid®).

Increasing trend

- Analysis of the investment behaviour of electriaitydertakings
- Preparation of motions to amend legislation asiredu

Results and indicators Target value for

2018 or deadline

Analysis has been completed 2011
The motions to amend legislation have been 2012
submitted to the Government of the
Republic, if necessary

A

Estonian Competition Authority, Ministry of Econariffairs and

Communications

Implementation of innovative power network solutiors

In case of distributed electricity production amtildéion of unstable
electricity producers, better solutions shall benid for the integration of
these producers into the network. The power measmesystems based ¢

innovative infotechnological solutions allow thensamers to receive more

exact information on the consumption structure eundent prices and allow
the consumers and network operators to controtredgg demand, if
necessary. Network operators shall have economiwation for the
application of such solutions.

D

1. 1/3 of electricity consumers have innovative| 2010

33 Estonian Competition Authorityttp:/www.konkurentsiamet.ee/
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INDICATORS

MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS
VASTUTAJAD

MEASURE 2.4

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS
MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

measurement systems
2. All the electricity consumers have innovative

» 2013

measurement systems

- Amendment of the Grid Code as required

Results and indicators

Target value for
2018 or deadline

1. Grid Code has been amended

2010

Ministry of Economic Affairs and Communicationstwerk operators,

Estonian Competition Authority

Raising of awareness of saving electricity

In order to increase the efficiency of electri@tynsumption and productio

the availability of the relevant information shia# ens

ured for the

industries, the public sector and the households.development of the
activity of energy auditors, performed by KREDEXHEBtonia, is also
related to raising awareness of saving electriéitguitable solution shall b
found for the performance of the abovementionedtfans by establishing

the corresponding organisational structure.

—

11%

1. The domestic final consumption does not
exceed the level of 2007 (2007: 7180 GWh)

until 2015

- Analysis of energy audits and development of thiag of energy

auditors
- Organisation of electricity saving campaigns

Results and indicators

Target value for
2018 or deadline

1. Analysis of energy audits has been
completed and implemented in the
development of the activity of energy
auditors

One electricity saving campaign has been
conducted each year

periodical

annually until
2018

Ministry of Economic Affairs and Communications eegy auditors,

Kredex Foundation
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2.3.3. Measures for ensuring justified price of electricity

Objective 3

Power supply at a justified price has been Baseline

ensured for consumers located in Estonia

Target

Indicator 1

35% of the electricity market opened in 20023% (2007)
fully opened in 201% at the latest

35% (2009)
100%
(2013)

Indicator 2

The market share of one electricity seller in [tl9% Eesti
common market area does not exceed 40%HEnergia
2018. (2007)°

40% (2018)

MEASURE 3.1

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS
MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 3.2

BACKGROUND
OF THE
MEASURE

Opening of the electricity market, establishment opower exchange

The Estonian electricity market will open 35% ir020it will be fully open
in 2013 at the latest. Alongside with the openihthe electricity market the
Baltic region of the Nordic power exchange candumthed, which would
continuously give price signals to the electricigrket.
1. Launching of the Baltic region of the Nordic
power exchange
- Deregulation of the electricity price
- Preparation for launching the Baltic region of Nardic power
exchange
- Full opening of the Estonian electricity market
- Preparation of market participants for free market
Results and indicators Target value for
2018 or deadline
2013
2011

2013

1. Electricity price has been deregulated
2. The preparation for the Baltic region of the
Nordic power exchange has been completed
3. Estonian electricity market is fully open
4. Atleast 1000 market participants have beer
trained
OU Pahivork, Estonian Competition Authority, Mimgiof Economic
Affairs and Communications

2013
2013

Development of honest competition rules and ensurninthat the
competition rules are complied with

Honest competition between undertakings shall Iseiredl on an opening
market in order to avoid unjustified preferenceqgtiivalent producers. The
same competition conditions shall apply to all tierket participants. In
order to avoid market distortions, cooperation wather EU countries is
necessary for drawing up similar regulations.

34 Reference: Estonian Competition Authority

3% Reference: Estonian Competition Authority
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PERFORMANCE
INDICATORS
MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

RESPONSIBLE

MEASURE 3.3

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS

MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

In order to avoid influencing of the transmissiatwork operator by other
participants, independence of the transmission ertwperator from the
commercial interests of other undertakings shaksured. Proceeding
from the principles of the new Electricity Marketr&xtive, it is rational to
separate OU Pohivork from Eesti Energia AS.

1. Equal competition conditions have been 2010

provided for all the market participants.

- Analysis of the potential of the import of elecifyc

- Analysis of the market distortions and deviatiohthe electricity
market

- Regulation of market distortions which occur assutt of unjustified
price advantages of electricity originating fronrdhcountries

- Separation of OU P&hivérk from Eesti Energia AS 406% into the
direct state ownership

Results and indicators Target value for

2018 or deadline

1. Analysis of the potential of import of 2009
electricity has been completed

2. Analysis of market distortions and deviations 2010
of the electricity market has been completec

3. Market distortions have been regulated

4. OU Pohivork has been brought 100% into

the direct ownership of the state

2011
2010

OU Pahivdrk, Estonian Competition Authority, Mimgiof Economic

Affairs and Communications

Taking external costs gradually into account in theprice of electricity in
the framework of the ecological tax reform

The environmental impact of the use of fossil fuetall be reduced
constantly and the corresponding amendments shalldale in legislation
by giving the electricity producers signals by gnadual application of
either tax rates or duties. Upon the developmertaxas, the development

of other taxes and rules of emission trading sidath be taken into account.

Gradual application of tax rates or duties may eaumsiderable increase
the electricity price. It is planned to apply fardncial resources from the
Fund of Wise Decisions for carrying out the anaysi

1. The rates of environmental taxes complying
with the rules of emission trading ensure
constant reduction of environmental impacts

- Analysis of the effect of environmental taxes ardige duties
- Making changes in tax and excise duty rates, ieasary

Results and indicators Target value for

2018 or deadline

1. Analysis has been completed 2012

2. Tax and excise duty rates have been

changed, if necessary
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RESPONSIBLE

MEASURE 3.4

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS

MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS
RESPONSIBLE

MEASURE 3.5

BACKGROUND
OF THE
MEASURE

PERFORMANCE
INDICATORS
MOST
IMPORTANT
ACTIVITIES

OUTPUT
INDICATORS

Ministry of Economic Affairs and Communications, itry of Finance,

Ministry of the Environment

Analysis of the efficiency of support schemes forenewable and
cogeneration electricity, correction thereof, if neessary

The Electricity Market Act provides for the supgoftr renewable and
cogeneration electricity, the purposefulness/edficy of which shall be
assessed on an ongoing basis. A decision concetmerjgstification of
these supports can be made on the basis of thal aosts of the new plant
put into operation, especially in a situation, whtre price of the competin
electricity producers is going to increase consitigrdue to the price of
fuels and CO2 allowances. Too big supports woulthEnunjustified
profitability and increase of the price for the samers of electricity.

Uy

1. Increase of the share of renewable and 5.1% (2010)
cogeneration electricity (renewable electricity | 15% (2015)
2007:1.75%)°

- Analysis of the efficiency of the level of supptot renewable and
cogeneration electricity
- Making amendments to legislation, if necessary

Results and indicators Target value for

2018 or deadline

1. Analysis has been completed July 2010
2. Amendments have been made to legislation January 2011

Estonian Competition Authority, Ministry f Economidfairs and

Communications

Drawing up and entry into force of legislation conerning nuclear
power plants

The construction of a nuclear power plant in Est@s an economically
justified alternative in a longer run presumes koagn preliminary work.
In order to ensure the technical and economic Mgloif the construction of
a nuclear power plant, the corresponding legishasizall be prepared. A

nuclear energy agency shall be established in abiomewith nuclear safety.

1. The legal basis concerning nuclear power 2012

plants has been established

- Drawing up legislation concerning nuclear powengdaand submission
thereof to the Government of the Republic
- Establishment and functioning of the institutioakted to nuclear safe

y

Results and indicators Target value for
2018 or deadline

1. The draft legislation on nuclear power plants December 2010
have been submitted to the Government of
the Republic

2012

2. The institutions related to nuclear safety

36 Reference: Statistics Estonia
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have been established and are functioning |

RESPONSIBLE | Ministry of the Environment, Ministry of Economicffairs and
Communications, Ministry of Social Affairs, Minigtof Defence, Ministry
of the Interior, Ministry of Foreign Affairs, Minisy of Education and

Research
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3. Monitoring and Management of Implementation of

Development Plan

The description of the management structure oDiaeclopment Plan of the Electricity Sector has
been prepared pursuant to Regulation No 302 oGitinernment of the Republic of 13 December
2005" Types of Strategic Development Plans, the Procettur@heir PreparatignAmendment
Implementation and Evaluati@nd Reporting Procedure”.

This Development Plan shall be implemented throtinghactivities of the Ministry of Economic
Affairs and Communications, the Ministry of the Eowment, the Ministry of Education and
Research, the Ministry of Social Affairs, the Mimysof Finance, the Ministry of the Interior, the
Ministry of Foreign Affairs and the Estonian Compeh Authority and in cooperation with
energy undertakings and network operators.

Every three years, the Ministry of Economic Affaismd Communications shall prepare a
development plan for the electricity sector andnsitibt to the Government of the Republic for
approval pursuant to the requirement providedraubsection 2 (1) of the Electricity Market Act.
The development plan for the electricity sectorllshalude an implementing plan for 2009-2012
and an estimate of the cost up to 2018 which dbalsubmitted by the Ministry of Economic
Affairs and Communications to the Government of Republic together with the development
plan for the electricity sector.

The development plan shall be implemented on thgsbaf the implementing plan of the
development plan, which shall set out the spegitizs extent and organisational arrangements of
the measures to be implemented. The Ministry ofnBadc Affairs and Communications shall be
responsible for direct implementation of the depetent plan and assess the efficiency of the
activities on ongoing basis in accordance with d¢lgut indicators set out in the development
plan.

The supervision of implementation is based on @gagsessment of the efficiency of the measures
and subactivities contained in the development ,ptam the basis of which the Ministry of
Economic Affairs and Communications shall reportthe Government of the Republic on the
achievement of the established objectives and mpekgositions for the amendment or termination
of the development plan, if necessary. The reporthe development plan shall be submitted as
part of the report on the development plan of thergy sector.

Pursuant to the provisions of 82 of the Electridifiarket Act, the development plan shall be
amended in 2012.

53



Annexes

Annex 1 Summary of SWOT analyses

The Estonian power system has been constructedrasfgthe unified northwestern system of the
former Soviet Union. Estonia belongs to a unifigehchronised system together with Russia,
Byelorussia, Latvia and Lithuania.

The Estonian electricity market is small and chen@ged by concentration on and orientation at
one type of fuel. In 2006, 90.2% of electricity wgenerated from oil shale, 5.6% from natural gas
and the rest of the energy from other energy ssurfeus, Estonia is independent from the import
of fuel upon the production of electricity; if nessary, the whole electricity supply can be covered
by domestic fuels and energy sources. Howeverptbduction of electricity is controlled by the
biggest energy undertaking Eesti Energia, which ©W6% of the constructed capacities and
which produced 95.3% of electricity in 2006.

As a positive aspect of the electricity sectorhbild be mentioned that there is a very strong
power transmission infrastructure in all of theethBaltic States, which is the only region in the
European Union where there is no shortage of interection capacities, i.e. there are no so-called
bottlenecks. Estonia has power interconnections Riissia and Latvia and since the end of 2006
also a direct current link (submarine cable) withl&nd.

The market share of OU Jaotusvérk forms approxilp@8% of the service market. According to
the report of the Energy Market Inspectorate, te@iian distribution networks have the highest
potential for saving losses. OU Jaotusvork hasusetbjective in its strategy to make 7% reduction
in electricity losses by 2010.

Oil shale fired power plants have an extensiverenwmental impact. In 2005 the quantity of waste

in the energy sector amounted to 67.1% of the gyaoit waste produced in the whole Estonia.

Since the oil shale mines and undertakings usinghale are located mainly in the Ida-Virumaa

and L&éane-Virumaa, the emissions accompanying halesprocessing and the use of natural
resources have an adverse effect right on therammient of these counties and on the health of
the people living there.

The electricity market is characterised by effitieaoperation between the transmission network
operators of the Baltic States and Finland. Estlirilas been constructed and put into operation as
a result of the cooperation. In 2007, the transiomssetwork operators of Finland, Estonia and
Latvia signed a contract for starting the estabhisht of a unified electricity market of the Nordic
countries and the Baltic States. As the first taklthe project, the parties agreed to establish a
separate price area in the southern end of theniastd-innish submarine cable Estlink. This
enables more efficient market-oriented use of therarine cable Estlink.

The year 2016, when all the electricity productstrall be harmonised with the EU requirements,
as a result of which there will be a shortage obdpction capacities in the amount of

approximately 1580 MW, will be of critical importe& from the point of view of the Estonian

electricity sector. Upon the development of thecteleity sector in the next years, the use of
renewable energy sources and the production ofnewgion electricity shall be increased to a
rational extent by taking all the environmental anfs and socio-economical factors of a life cycle
into account in the use of energy sources. Peattewand biofuel have a significant energetic
potential for the operation of small sustainablgesweration stations.
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Annex 2 Analysis of employment of the scenarios of the development plan

Approximately 8000 people are employed currentlyhi@ Eesti Energia group, from whom 1700
are directly connected with the generation of eleity and 3400 with oil shale mining. Decrease
in the employment by approximately 1000 peopleluidiong 500 in oil shale mining and the rest in
electricity generation, can be expected in the f@xtyears. This is connected with the increase of
efficiency and is not due to the reduction of prctéhn capacities.

Table 1. Number of employees as at the end ofitlaa¢ial year

Number of employees 2000/1 |2001/2 | 2002/3 | 2003/4 | 2004/5 | 2005/6 | 2006/7
Eesti Polevkivi 5601 4913 |4617 |4680 |4458 4036 3754
Narva Power Plants 1852 1829 1837 1861 1855 1772 1794

Reference: Annual reports of Eesti Pdlevkivi andvdePower Plants
Table 2. Distribution of employees by age as ad@2008

Number of employees up to 24 | 25-34 |35-44 |45-54 |55-64 |over 64 |total
Eesti P&levkivi 133 443 779 1378 |648 13 3394
Narva Power Plants 49 225 422 513 432 18 1659

Reference: Eesti Energia 26.06.2008

The adverse effect accompanying the reduction efntimber of employees will be mitigated by
the usual movement of employees out of the undegdgketirement, for other reasons). According
to the data concerning the period from April 200&tine 2008, more than 10% of the employees
left Narva Power Plants and approximately 20% ef émployees left Eesti Polevkivi in a year.
The high mobility is due to the decrease of the bbemmof employees in the undertaking and does
not reflect only the so to say common mobility. iRatfew people of pensionable age (at least 63
years of age) leave employment as this group faisws a relatively small share. Due to the nature
of the work many employees leave the undertakirgadly before they attain the official
pensionable age.

The employees changing jobs move to several diffespecialities; most often the employees who
have left Eesti Energia find new jobs in generaistnuction or in the transport sector.

Additional impacts on employment in case of différalternatives

Construction of wind turbines

At present Eesti Energia has wind turbines withdhpacity of approximately 50MW; there are 5
employees directly connected with them. The masmer service of the wind turbines is
outsourced. Each wind turbine (with the capacity agproximately 2MW) shall undergo
maintenance four times a year, which means oneotiayork of two people. The estimated need
for labour force is more or less the same in cdseffeshore wind turbine¥, although their
maintenance is more expensive due to poor acckssibi

During the construction of wind turbines Estoniabdur force will be engaged in the construction
of the foundations and installation of the windbines; towers, generators and other components
of wind turbines will be produced abroad. The shargeneral construction forms approximately
25% of the cost of a wind turbine.

Together with the construction of wind turbines gabines shall be constructed for capacity
fluctuations. These are automatically operatingiata which need minimum labour force. It is
necessary to use labour force temporarily uporcdimstruction of the station.

Nuclear power plant

Based on the experience of Finland, 250 highlyitiedljobs could be created in Estonia upon the
construction of a nuclear power plant, from whi€h1b would be nuclear physicists and chemists.

372 persons 1 day every six months, 2 persons 4elayy year.
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Since the construction period is long, it is pokestb train the persons with the required skillgl an
knowledge. In addition, there will be demand for g#son-years of employmewith respect to
outsourced services. It is also necessary to éstiablnuclear safety agency, where e.g. 40 people
are employed in Lithuania. At present there ischatgon centre in Estonia with 30 employees, who
can be reprofiled.

The estimated labour force demand in the constmctphase is 21,000 person-years of
employment, which would be divided into approxinhate years.

If Estonia decides to participate in the projectref nuclear power plant in Lithuania or Finlartd, i
would not bring abut significant demand for lab&ance for Estonia.

Construction of oil shale units

The construction time of an oil shale unit is apgm@ately 30 months; the maximum of 1000, but
more likely fewer employees would be connected withn the previous construction, 2/3 of the
employees were from Estonia, there rest were froroaal. In addition to the construction of new
oil shale units, installation of new purificatioguepment for old units is under consideration.
Impact of the alternative scenarios of the electrity sector on employment

Employment in power industry is most affected byarges in oil-shale-based electricity
production. According to the scenarios, the avélaapacity of the oil shale units will be reduced
by approximately 300MW in the period 2013-2014, ethwill bring about the estimated loss of
150-200 job¥. This corresponds to the common amount of empkiesving the undertaking and
thus, no significant impacts are expected in cotimeavith the abovementioned changes. Only the
decrease of the demand for labour force arisingnfeochange in production capacities has been
taken into account here; the loss of jobs accompgrye increase of the efficiency of operation
mentioned above will be added to it.

The decrease of the production of electricity basedil shale should not have a significant impact
on the capacity of oil shale mining, since thersuficient demand for oil shale for the production
of oil. It is presumed that the mining capacitie$ nsed for electricity production will be used by
oil producers and thus, there will be also demamdabour force. If the total capacity of oil shale
mining was limited (e.g. by a development plan)wituld bring about bigger changes in the
number of employees.

Significant reduction of the production of eledtscfrom oil shale has been forecasted by 2016.
Depending on the remaining capacity of oil-shalseol electricity production the number of
employees will decrease by 400-900 employees éd#e B). The new production capacities to be
constructed (gas turbines, wind turbines) needranmiim amount of employees for operation. If it
is planned to construct a nuclear power plant,iit e necessary, until the completion of the
nuclear power plant (in 2025), either to import theking electricity or to produce electricity in
the existing oil shale fired power plants by ingtal purification equipment in the plants. In case
of the scenarios B and D, import of the lackingceleity may be considered more likely, since
there is a short-term (a couple of years) demandt.f@he installation of purification equipment
may be considered in case of other alternativesesihe demand for either imported or oil shale
electricity with purification equipment will lasbf approximately ten years. If the production of
electricity from oil shale with purification equigent is continued, the estimated decrease of
employees will be approximately 200-400 employaees;ase of scenario B, however, 800-900
employees . These numbers exceed the number of mewament of employees (approximately

% 1n oil shale fired power plants the number of emypkes does not change in one to one corresponusiicthe
change in the units/capacity, since there are akdevices serving the whole complex which nedoetserviced. The
decrease of labour force may be forecasted wifeigo repairs and administrative staff. In Augbsptember a
comparative analysis with coal fired plants shduédcompleted, on the basis of which more detaibsgéssment of the
changes in the number of employees could be prdvitidas been presumed in the abovementioned sindhat the
elasticity between the number of employees andhaghin the capacity of oil shale fired power @ast0.9.

56



200 people a year). It may also be presumed thatdition to direct decrease of the number of
jobs, it will be accompanied by an indirect efféitie decrease of the number of jobs in servicing
branches).

If a nuclear power plant was built in Estonia, thewould be an additional demand for
approximately 260 employees, but this only arou@@s2 There would be no additional demand
upon the construction of the nuclear power plardriother state.

Eesti Energia wishes to increase the productionilofrom oil shale, which, however, will not
create a significant number of new jobs (capiténsive production, the number of jobs created
would remain probably under 100).

Although the decrease of the number of employelisheipartially compensated by the movement
of employees to the labour market, this still methresdecrease of the number of jobs. At the same
time a considerable decrease of the number of pateemployees (0.5-1% a year) is expected
after 2012 due to demographic trends. Accordinthéoassessments, the number of employees in
north-eastern Estonia will decrease by approxilm&ehousand people in the period 2010-2015,
by 5 thousand more (approximately 40% of them rién)the period 2015-2020.

Table 3. Different scenarios and estimated impactsmployment

Scenarios
Current

MW state Al A2 B C1 Cc2 D
Oil shale 2000 400 400 400 800 800 1200
Oil shale with purification
equipment* 1200 1200 0 400 400 0
Cogeneration stations 200 200 200 200 200 200 200
Wind turbines 50 250 250 1200 400 400 400
Gas turbine 100 100 1200 400 400 400
Nuclear energy in Estonia 1200 400
Nuclear energy abroad 1200 400
Change in the number of
employees

Approxi

mately - -800 ...|[-400 ...|-400 ...|-400
By 2016 200 Ca -200 |-900 -500 -500 -500

-800 ...[-800 ...|-800 ...|-600 ...|-600 ...|-400
By 2016 in case of import* -900 -900 -900 -700 -700 -500

Approxi

mately -|-800 ...|-800 ...[-300 ...|-600 ...|-400
By 2025 600 -900 -900 -400 -700 -500

* |n the basic version it has been taken into account that, in case of long-term shortage of energy,
purification equipment will be installed for the oil shale units, the required energy will not be
imported. The estimated impacts on the number of employees are indicated in the row "By 2016 in
case of import".

39 Based on population projection of Statistics Estamtil 2050, variant 4. Population 2005-2006 iStas Estonia
2007. In order to find the number of potential eoygeles, it has been presumed that the employmerst bgtsex and
by age group will remain on the current level.
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