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Abstract

The paper focuses on a brief overview of the Bulgarian Electricity Market Design and
steps toward its development, as well as on preliminary analyses for market opening and
influence of large industrial customers to system and market operation.

BUGARSKO TRŽIŠTE ELEKTRIČNE ENERGIJE l VELIKI INDUSTRIJSKI
POTROŠAČI

Sažetak

Težište rada predstavlja pregled Bugarske strategije elektroenergetskog tržišta i koraci u
smislu njezinog ostvarenja, kao i preliminarne analize za otvaranje tržišta i utjecaj velikih
industrijskih potrošača na rad sustava i tržišta.

1. INTRODUCTION

The Bulgarian power sector and utilities attract exceptionally high interest among foreign
and domestic investors. These sectors require investments that are considerable in
amount, scope and structure, and also know-how, engineering and management. The
main supplier of these resources is the private sector - mostly international companies
with significant experience in different markets and parts of the world, with traditions in
managing energy assets and distributing public services, with different roles concerning
the energy and utilities business.

The key issues of the power sector are clearly reflected in the Governing Program of the
Bulgarian Government, as well as the new Energy Strategy for Bulgaria developed by the
Ministry of Energy and Energy Resources (MEER) and approved by the Parliament.
Special attention deserve the well-formulated problems and perspectives facing the
Bulgarian energy sector, which were defended later in the Government's position during
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the EU accession negotiations (the energy chapter) and the recently proposed legislative
framework via the drafts for Energy Law.

The Energy Strategy and the new Energy Law adequately reflect the new environment
and new challenges facing Bulgaria's energy sector:

• Opening of Bulgarian power sector to a dynamically integrating energy region;

• Improving of the national energy sector's competitiveness towards integration in the
regional and European energy markets;

• High-priority and dynamic development of the energy regulatory body and its
becoming a leader among the regulators in the region;

• Achieving a mutually beneficial and sustainable partnership between the public and
the private sector in the region.

2. THE ELECTRICITY SECTOR

The new Energy Law is expected to be approved by the Parliament until the end of
October 2003. This will lead to the second stage of reforms with market opening and
further unbundling of NEK. The new Law will introduce a new market design and relations
between market players. The "singe buyer" model will be replaced by a model of "bilateral
contracts and a balancing market".

Amendments and development of the secondary legislation are also in progress. The
State Energy Regulatory Commission (SERC) created a permanent workgroup
responsible for the electricity market liberalization. With the help of consultants and the
leading role of NEK the Grid Code and Market Rules have been prepared. MEER has
enacted the regulation on the conditions and procedure governing the access of eligible
customers and independent power generation companies to the electricity transmission
and distribution networks. The privatization of the small hydro power plants is showing
good results. The financial closing between NEK/Entergy/ENEL and a bank syndicate for
the Maritsa East 3 TPP project has been achieved. The privatization of the electricity
distribution companies is in progress.

The EU directives' requirements for creation and development of an internal electricity
market assume two basic principles: that the market is being opened step by step and the
speed of reforms is faster than of EU member states, having in mind that the different
state of development of national energy markets is a considerable hindrance to the equal
rights of EU energy market participants.
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3. ELECTRICITY MARKET DESIGN

3.1.Basic features of the Market Model

The electricity market in Bulgaria is organized on the basis of bilateral contracts and an
associated balancing market - see Figure 1.

Bilateral
Contracts

Producers' Total Energy
for Sale

Eligible Customers'
Total Demand

Figure 1. Power Market Model

A central feature of this market model is the fact that power producers self-dispatch
themselves according to the contracted quantities they are required to deliver in each
settlement period. In this way, the market aims initially to achieve a near physical balance
between generation and consumption. The need for balancing arises because it is
impossible for all contracts between generators and customers to be exactly in balance in
every settlement period. The balancing market (BM) is used to bring demand and
production back into balance.

Generators submit to the TSO offers for increasing and bids for decreasing their
generation. Customers submit offers for decreasing and bids for increasing their
consumption. The TSO uses these offers/bids to purchase or sell energy to balance the
system. The TSO recovers the costs for these actions from all market players
(generators, customers and traders) who were out of balance. If a market participant is
short of energy, it must buy energy from the BM at a "top-up" price. This is usually at a
price higher than the average contractual price. If a participant is "long", it then must sell
"spill" energy to the BM at a "spill" price. Since usually the "top-up" price is higher than
the contractual price and the "spill" price is lower than the contractual price, market
players have incentives to meet as closely as possible their contractual delivery
schedules resulting in lower levels of imbalances between generation and demand in the
system. At the first stage of market opening the electricity market consists of two
segments - regulated market and non-regulated market (Figure 2.):
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Figure 2. Market Structure

Regulated Market is based on annual power supply contracts between:

« Independent producers (IPs) and the Wholesale Public Supplier (PS) - NEK;

• PS and industrial customers connected to the transmission grid who are not eligible
customers as per the Open Access Ordinance;

• PS and Public Providers (PPs) - DISCOs; and

• PPs and customers connected to the distribution grid who are not eligible customers
as per the Open Access Ordinance.

The power supply contracts in the regulated market are concluded at a price for energy
and/or capacity regulated by SERC.

The participants in the regulated market are not subject to balancing under the Market
Rules and do not submit bids and offers to the BM. They are obliged to follow the
contracted quantities as per the contracts and are penalized in case of imbalances in
relation to the contracted quantities (including contracted tolerances).

Non-regulated Market is based on bilateral contracts concluded between market
participants - eligible customers (ECs), independent producers (IPs) and traders of
electricity at freely negotiated prices. The contracted quantities of electricity broken down
on an hour-by-hour basis in a Weekly Schedule of delivery should be notified to the TSO
every Wednesday. Each Weekly Schedule comprises a period of 168 consecutive hours
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and starts at 00:00 on Saturday. The bilateral contracts are "firm" contracts and the buyer
is obliged to pay to the seller 100 percent of the amount according to the Weekly
Schedule, irrespective of the actual consumption (imbalances are settled at the balancing
market prices - see below). Any participant may enter into unlimited number of bilateral
contracts within each settlement period. The participants in the open market have a
choice to contract in both markets however complying with certain special provisions
approved by SERC.

The Transmission Company through the TSO concludes deals for balancing energy with
market participants and the PS.

PS is the main provider of balancing energy through its own HPP and PSHPP and
availability purchased from condense-type TPP. PS is subject to balancing in cases when
the net energy imbalance of market participants is less than the accepted offers and bids.

TSO is responsible for the secure and reliable operation of the entire electric power
system. In the event of emergency, the TSO may stay the operation of the market and
revise power delivery schedules.

The function of the TSO relating to the organization of the electricity market, include:

• Registration of market participants, weekly delivery schedules under contracts, offers
and bids for balancing energy, contracts of PS and PPs;

• Preparation of merit orders of balancing energy sources;

• Settlement of market participants and PS;

• Determination of imbalance prices;

• Settlement statements, issuance and receipt of invoices;

• Management of a separate balancing energy account;

• Management of a market operation database.

3.2. Underlying principles of balancing

Pursuant to the electricity market principles, customers intend to enter into contracts with
delivery schedules that are as close as possible to their expected level of demand and
producers intend to generate quantities that are equal to the contractual quantities in
accordance with the delivery schedules. The sum total of the quantities of energy under
the delivery programs of all power purchase contracts must be equal to the forecasted
total demand for that period. Since it is impossible for all market players to be exactly in
balance in relation to their delivery schedules the TSO has to maintain the balance
between generation and demand in the electric power system using balancing energy.
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Sources of balancing energy are:

a. IPs the availability of which is released in whole by the SERC for transactions at
freely negotiated prices;

b. Plants of ECs;

c. IPs the availability of which is in part or in whole purchased by the PS;

d. HPP and PSHPP that are property of the PS.

Market participants under a. and b. above provide balancing energy through offers and
bids at prices freely set by them for each period of settlement.

Balancing energy sourced from power plants under c. and d. above is provided by the PS
at regulated prices.

The TSO activates different balancing energy sources according to the merit order, taking
into account technical requirements for system security.

The merit order contains:

• Offers/bids submitted by market participants under Item a. and b. above; and

• Ranges of tertiary reserve provided by producers under c. and d. above that are not
involved in the generation program for consumers supplied by the PS.

Power ranges provided for automatic frequency control are not included in the merit
order.

In making a merit order to make up for the insufficiency of generating capacity in the
electric power system, balancing energy sources are placed in an ascending order at
their delivery price.

In making a merit order to make up for the surplus of generating capacity in the electric
power system, balancing energy sources are placed in a descending order at their price.

A sample merit order is illustrated in the figure 3.

3.3.lmbalance settlement

The Market Rules for operation of the market are developed and will be adopted after the
new Energy Law comes into force. They specify the mechanism for operation of both
markets and the interaction between them. According to the Market Rules subject to
balancing are ECs and IPs which sell energy only on the open market. IPs, which decide
to sell energy only under contracts with the PS, are not subject to balancing, as well as
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the PPs and not-eligible customers. The condense-type TPPs which participate
simultaneously in both markets and PS are balanced under certain conditions.

Sources to use when surplus
of gen. capacity is present -
Reduction of generation or
increase of demand

Price
Sources to use when
insufficiency of gen. capacity
is present -
Increase of generation or
reduction of demand

Secondary

04

Control Range

MW

00:00

O 1-3-20 MW

O 1-2-20 M W

O 1-1-30MW

B ]-l-20MW01:0°

B 1-2-40 MW

20 MW

20 MW

25 MW

02-00
30 M W

30 MW

20 MW

30 MW

20 MW

25 MW

20 MW 03:00

30 MW

20 MW

Offers

Bids

Figure 3. Merit order

The net imbalances of the market participants are calculated as a difference between the
contracted and the measured quantity of energy.

At the first stage of market opening the imbalance settlement is based on a two-price
system that applies as follow:

• when a market player is deemed "long" of energy, it sells its energy surplus
(purchased/sold under bilateral contracts, but not consumed/overproduced) to the BM
at the "spill" price.

• when a market player is "short" of energy, it buys energy (not produced/over
consumed) from the BM at the "top up" price.

The value of the two imbalance prices is calculated for each settlement period and
depends on the prices of accepted bids/offers and the regulated price of PS balancing
sources.
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4. ELIGIBLE CUSTOMERS

4.1.Access conditions

The Regulation for Eligible Customers' access to the grid sets the conditions that
consumers and independent generating companies should comply with in order for them
to sign direct contracts for purchasing of electric power. The main requirements are to
consume at least 100 GWh per year and not to be indebted to the NEK or DISCOs.
Independent producers licensed under the current law that wish to negotiate directly with
eligible customers are also given access.

The analysis based on annual consumption of electricity by industrial consumers in the
country gives the following list of companies that comply with the criterion for minimum
consumption of 100 GWh per year:

Table 1. Eligible Customers 2003

Companies A
Maritsa East Mines EAD
Stomana Industry AD
KZMAD
Assarel Medet EAD
Elatsite Med AD
Umicore Med AD
Agropolychim AD
Devnia Cement AD
Sviloza AD
Neochim AD

Companies B
Kremikovtsi AD

Companies C
Solvay Sodi AD
Toplofikacia Sofia AD
Lukoil Neftohim Bourgas AD
BDZ

The companies listed under group A have been invited by SERC to state their interest to
obtain the status of Eligible Customers (ECs). The group B companies comply with the
minimum consumption requirements, but they have debts to pay to the NEK. The
companies under group C comply with the two requirements according to the Access
Regulation but for the time being they have not expressed interest to participate in the
market. Depending on the extent of participation of the group B and C companies, the
first stage of the liberalized electricity market is expected to cover between 12 and 18
percent of the electricity consumed in the country. Considering the fact that the second
stage of liberalization assumes that in 2004 the market will open for industrial consumers
with at least 40 GWh of consumption, the number of ECs will reach 32 and the share of
non-regulated market will exceed 22 percent of the whole consumption of electricity.

4.2.Market projections

The table below shows the approximate value of the potential electricity market in the
next five years. This analysis takes into account the steps indicated by the Bulgarian
Government as stages for the gradual opening of the market.
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Table 2. Size of the electricity market

Year

2003
2004
2005
2006
2007

Criterion
GWh /year
>100
>40
>20
>9
>1

Companies

15
32
67
135
1245

Consumption
GWh /year
4,172
5,162
6,169
7,028
9,936

Value
M€/year
138
170
204
232
328

If we add the turnover of balancing energy to the expected value of effectively consumed
energy, then at the end of the year 2007 the turnover of the liberalized internal electricity
market could exceed EUR 1 billion.

The relation between the market opening threshold and increasing of ECs1 number is
shown in the Figure 4.
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Figure 4. Market opening threshold and number of ECs

4.3.Economic projections

An approximate (comparative) analysis of industrial sectors that take on the role of ECs -
respectively partners to energy companies in the opening and development of the
electricity market - shows the following:

• Most of the companies that are entering the electricity market have continuous
processing cycle. These companies represent the base industry of the Bulgarian
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economy: ferrous and non-ferrous metallurgy, mining, pharmaceutical, fertilizers and
cement industry, other utilities;

• With the exception of state owned infrastructure and energy companies, all other
participants in the electricity market have gone through the process of privatization,
and a number of them are owned by strategic foreign investors;

• The first step in the electricity market liberalization includes more than 50 of the top
100 companies ranked by their revenues;

• Their annual consumption covers over 80 percent of the electric power now sold
directly by NEC;

• In addition to their gross consumption, most of the ECs have flat load-profile curve
with adensity factor between 0.85 and 0.95 and owing to this they will be able to
conclude attractive electricity supply contracts at a low price;

• The goods and services produced by these companies have a direct and
complementary impact on over 75 percent of national GDP;

• The impact of electricity market liberalization on the energy expenses and cost of
produced goods will have a direct price effect on more than 75 percent of the
Bulgarian export;

• The participation of these companies in the energy market liberalization processes
will lead to other, not quantitative, direct and indirect economic, financial and social
effects.

The expected influence and possible effect on the economy demand that the energy
administration, as well as the regulatory body and the market operator very precisely
regulate the electricity market opening process.

5. ECS SWOT ANALYSIS

The SWOT analysis for ECs given below could be considered as preliminary to a certain
degree because some of the processes concerning the opening of the market are of a
conditional character.

Strengths

• Large, stable and influential economic units

• Capabilities for investment in energy efficiency of companies

• Capabilities for investment in own generation utilities and solutions

• Capabilities for attracting of know-how from other electricity markets
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• Capabilities for implementing of regional electricity supply solutions

Weaknesses

• Poor knowledge of the pace of reforms in the electricity sector

« Passive approach from some of the employees responsible for electricity supply

• Underestimating of the potential risks from the electricity market liberalization

• Lack of a corporate strategy for active participation in the market

• Lack of employees trained to administer these processes

• Technical problems concerning metering of ECs

Opportunities

• Achieving lower electricity prices

• Improving the competitiveness of industrial business units and clusters

• Stimulating investments in new technologies and energy efficient solutions

• Stimulating investments in new production lines and development of different markets
and regions

• Positive impact on the development of the electricity market

Threats

• Increase of expenses associated with electricity consumption

• Lowering of competitiveness because of increased expenses for electricity

• Unfavorable climate in vertically integrated production

• Higher levels of capital expenditure in the energy sector

« Unfavorable development of the Bulgarian electricity market

6. CONCLUSION

The analysis above shows the enormous economic impact of electricity market
liberalization. On the other hand, the process of liberalization has been already delayed
twice because of lack of institutional and legislative prerequisites. The technical problems
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concerning the automatic reading of ECs1 meters on an hourly basis, which is one of the
basic requirements in relation to the settlement system, are not fully solved yet.

The new Energy Law and related secondary acts will establish the required legal and
institutional framework that will lay the basis for the further development of the power
sector in Bulgaria. The new legislation is in full compliance with trends in the development
of the regional electricity market model.

By the end of 2004, an investment project for the commissioning of a Remote Meter
Reading System handling about 2500 static meters is scheduled to be completed that
would contribute to solve most of the existing technical problems.

7. REFERENCES

[1] White Paper on the Business Climate in Bulgaria, BIBA, December 2002

[2] Energy Strategy of Bulgaria, Ministry of Energy, 2002

[3] Market Design - Activity 4102, SEETEC Consortium, 2002

70


