
Pompiliu Budulan HR0300010
Vasile Rugina
Doina Izsak
Raluca Bogzianu
National Institute for Energy Research and Development
Bucharest, Romania

THE NATIONAL ENERGY MONITORING CENTER (OEN) - A NEW
STRUCTURE FOR THE PROGNOSIS OF THE ENERGY SECTOR

DEVELOPMENT

Abstract

OEN is a new structure for the permanent assessment of energy performances by means
of a complex system of indicators and methodologies, corresponding to the ones existing
at the international and European levels.

The OEN database contributes to the prognosis of the energy system development
enabling a sustainable and competitive utilisation of natural resources. The energy sector
prognosis is developed on the basis of energy balances data, energy indicators and
potential of the renewable energy sources.

The paper presents the actual stage of OEN development and its role in the restructuring
and liberalisation of the energy sector.

NACIONALNI CENTAR ZA ENERGETSKU KONTROLU (OEN) - NOVI NAČIN
ZA PREDVIĐANJE RAZVOJA ENERGETSKOG SEKTORA

Sažetak

OEN predstavlja novi oblik trajnog praćenja energetskih performansi pomoću složenog
sustava pokazatelja i metodologija, u skladu s već postojećim na međunarodnom i
europskom nivou.

OEN-ova baza podataka doprinosi predviđanju razvoja energetskog sustava što
omogućuje održivo i konkurentno korištenje prirodnih izvora. Prognoziranje energetskog
sustava razvija se na osnovu podataka o energetskim bilancama, pokazateljima i
potencijalu obnovljivih izvora energije.

U radu je predstavljeno stvarno stanje razvoja OEN-a i njegova uloga u restrukturiranju i
liberalizaciji energetskog sektora.
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1. INTRODUCTION

At present the key words relating to the energy system and utilised at the international
level are "globalisation" and "liberalisation". This means that the issues of the sector can
no longer be considered at the regional or local levels, but at the global one.

To complicate things even further energy resources are not equally distributed at the
global level and there are great differences in the size and structure of energy
consumption in different zones.

There is a general consensus that a long-term solution should be found to ensure a more
efficient utilisation of the existing resources, on the one hand, and offer the poor countries
a fair chance to develop, on the other hand. This can be achieved only by tackling the
development strategies globally at the international, zonal and national levels.

The strategy development and implementation monitoring are substantiated by means of
complex databases. These databases should contain information relating to the energy
resources, the evolution and structure of energy consumption, the way energy is utilised,
etc. The environmental protection part has a great importance, too.

2. DEVELOPMENT OF THE ENERGY MARKET

Accession to the European Union is one of the main objectives of the Romanian
Government. Romania has made progress in preparing itself for the internal energy
market, and has taken steps to align its policies on energy sector development, energy
pricing, energy efficiency and fuel quality standards with those of the EC.

Since 1998 the power sector has faced major changes and the reform and
demonopolisation process have started [1]. The main stages of the power sector
restructuring process up to the present time are presented below.

1) In 1998 the vertically integrated state-owned monopoly RENEL (Romanian Electricity
Authority) was reorganised and the following entities were set up:

• the National Electricity Company (CONEL);
• the National Company NUCLEARELECTRICA (for electricity generation in the

nuclear power plant Cernavoda);
• the Romanian Authority for Nuclear Activity.

CONEL structure was also a vertically integrated one but the activities of power
generation and transmission/distribution were separated when three subsidiaries were
established as distinct legal bodies: TERMOELECTRICA SA for power generation in CHP
plants, HIDROELECTRICA SA for electricity generation in the hydro power plants and
ELECTRICA SA for electricity transmission, distribution and supply.
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2) At the same time, in 1998 the Romanian Electricity and Heat Regulatory Authority
(ANRE) was established as an autonomous public authority whose main objective
was to develop and enforce specific regulations for proper operation of the energy
market in the conditions of competition and transparency. The activity of ANRE
focused mainly on the development of a regulatory framework for the energy market
operation, the development of methodolgies for price and tariff setting, the
development of trading arrangements and contractual procedures, issuing operating
procedures, as well as permits and authorisations.

3) In 2000, ELECTRICA SA was divided into two separate legal entities:

• TRANSELECTRICA SA - acting as a power transmission operator, system
operator, dispatch and commercial operator of the wholesale electricity market.

• ELECTRICA SA - acting as an electricity distribution and supply company.

OPCOM is a subsidiary legal entity within Transelectrica that operates as a commercial
operator of the electricity market. OPCOM provides an organised and efficient framework
for the commercial transactions within the energy market, in the conditions of a fair,
independent, transparent and non-discriminatory competition. OPCOM's activity covers
the following:

• registration of market participants;
• operational scheduling of the National Electricity System;
• setting of the merit order of the dispatchable energy producers;
• setting of the system marginal price;
• development of new procedures to improve the electricity market operation;
• publication of the relevant market information (System Marginal Prices, etc.).

4) At the end of 2001 the Romanian Government decided to take new measures in
order to continue the energy sector demonopolisation and reform process, namely:

• some thermal power plants belonging to Termoelectrica were turned into
independent Commercial Companies, the most important of them being
transferred into municipalities' ownership.

• energy services carried out by Transelectrica were separated from operation.
These activities are provided by SMART SA - a distinct commercial company and
a subsidiary of Transelectrica.

• separation of services performed by Electrica SA from operation and supply has
been achieved. At the same time, 8 Regional Commercial Companies for energy
distribution and supply were established.

Further steps to continue the energy sector reorganisation process were taken through
the National Medium-Term (2001-2004) Strategy for the Development of the Romanian
Energy Sector [2], approved by the Government in 2001. This strategy includes specific
and clear references to the energy sector restructuring process, accelerating privatisation
to create new competitive structures and for the energy market liberalisation. Acceleration
of electricity distribution and generation privatisation is necessary to enhance competition.
According to this strategy distribution should be entirely privatised by 2004, while
electricity generation should be privatised up to 25-40 percent, by the same date.

95



3. EVOLUTION OF THE ENERGY PRODUCTION AND CONSUMPTION

National economy development has a great impact on the evolution of energy production
and consumption.

Mention should be made that due to the economic crisis, the energy production in
Romania has decreased from 41.6 mil. toe in 1990, to 28.1 mil. toe in 2000, respectively
to 67.5 percent (Table 1.).

Table 1. Energy resources (thou. toe)

Primary energy production out of which:

- coal
- crude oil
- natural gas
Imports
Opening stock
TOTAL RESOURCES

1990
41601

7519
7698

22843
29151

1781
72533

1999
27890

4644
6244

11192
10186
3744

41820

2000
28106

5601
6157

10968
10925
2670

41786

Source: National Institute of Statistics

Table 2. Installed capacity and electricity and heat production

1990 1999 2000
Installed capacity of power generating units (end of the year) (MW)
Total 22479 22236 21905
Electricity production (GWh)
Total (GWh) of which:

- thermoelectric
- hydroelectric
- nuclearelectric

64309

53328
10981

-

50713

27225
18290
5198

51935

31701
14778
5456

Source: National Institute of Statistics

Data to note are the following:

• the most important decrease in energy production was registred in the natural gas
sector as a result of deposit depletion

• the decrease in budgetary incentives led to an important decrease in the coal
production

• value of energy imports decreased to 37.5 percent in 2000 compared to 1990
• before 1989, in the conditions of a centralised economy in Romania the high capacity

of oil processing (about 30 mil t), including imported oil processing was achieved.
After former economic union of the socialist countries (CAER) ceased to exist,
difficulties in connection with the international market resulted in refineries working
well below the capacity

• the most important achievement in recent years was the commissioning of the first
group of the Cernavoda nuclear power plant

• a large number of power generation units were modernised
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• electricity production at the national level decreased from 64.3 TWh in 1990 to 51.9
TWh in 2000

• amount of electricity generated by the thermal power plants decreased from 80
percent in 1990 to 60 percent in 2000

• an important decrease in power generated by hydrocarbons was noticed (Table 3.)

Table 3. Structure of electricity production by type of burnt fuel

Electricity generated in the CHP
of which generated by:
- coal
- fuel oil
- natural gas
- nuclear

1990
100

29.7
22.6
46.3

1999
100

45.3
11.4
26.0
16.0

2000
100

50.9
8.9

24.2
14.7

Source: National Institute of Statistics

The structure of the electricity balance is given in Table 4.

Table 4. Electricity balance (GWh)

Production
Imports
Resources
Consumption
of which:

- Agriculture and forestry
- Industry

of which:
own consumption of
power plants

- Construction
- Transport and communications
- Public lighting
- Population
- Other economic activities
Exports

1991
56912
7047

63959
58778

4207
42431

6564

783
2331

192
6747
2087

-

1999
50713

1103
51816
41426

786
29335

4752

586
1494
391

7883
951

1930

Source: National Institute of Statistics

4. THE N A TIONAL ENERGY MONITORING CENTER

The Romanian Government has developed and approved the National Medium-Term
(2001-2004) Strategy for the Development of the Romanian Energy Sector. The main
objective of this strategy is to "establish an efficient energy market, whose sustainable
development should be achieved in the conditions of high quality and safety of supply,
efficient energy utilisation and environmental protection". The strategy is based on the
existing "history" data, gathered by the specialised institution (National Statistics Institute)
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in the field and the data supplied by the great companies in the sector from their own data
bank.

The great diversity of the data sources underlined the necessity of developing a unitary
and comprehensive database for the energy sector to reunite all the national data and act
as a compatible interface to the international databases. To achieve this goal the strategy
explicitly envisages "the establishment of a National Energy Monitoring Center (OEN)
which will provide a synthesis of the data relating to the energy production and
consumption, and a calculation of the energy indicators, based on a unique, highly
efficient and actual database. OEN will also correlate the national and international
information on energy production and consumption."

In its capacity as a "National Energy Research and Development Institute" ICEMENERG
thought it was their duty to actively take part in the development of OEN by attracting
funds and putting together the efforts of the specialists who carry out activities in this field
in different institutions.

The OEN database developed by the ICEMENERG specialists will not be a public
database, at least in its first stage of development. In concept OEN will be a specialised
database, developed on successive iterations, in agreement with the requirements of the
Ministry of Industries and Resources. The database will provide the information the
decision-makers need for developing energy policies, monitor their application and
prepare future development strategies.

OEN is designed as a complex database and information flow structure, organised in a
"module" type form [4], as follows:

Module 1 Production and consumption of different energy forms at the national
level.
Energy efficiency macroindicators.

Module 2 Production and consumption of different energy forms at the sector level.
Energy efficiency indicators by sectors (industry, transport, agriculture,
household).

Module 3 Great energy consumers (under the Law 199/2000) at the national level.
Energy efficiency indicators by main energy intensive products.

Module 4 Prices and tariffs of different energy forms.

Module 5 Renewable energy sources.

Module 6 Energy efficiency projects. Evaluation and selection indicators.

Module 7 Regulatory institutions and regulations existing in the field of energy.
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At present the studies developed at ICEMENERG have established the structures of the
databases of the main OEM Modules 1-4. The structure of Modules 5-7 will be
established by the end of the year.

Section A of the database designed for Module 1 comprises data and information relating
to the production, imports and stocks of primary energy sources (coal, oil and oil
products, natural gas, fire wood, electricity, heat) representing the total resources,
exports, bunkers, stock and gross domestic consumption of different forms of energy at
the national level (coal, oil and oil products, natural gas, fire wood, electricity and heat).

Section B comprises the data in Section A processed in the form of energy efficiency
macroindicators (primary energy intensity, final energy intensity and ratio between final
and primary energy).

Section A database designed for Module 2 contains data and information relating to
energy production and consumption by categories at the sector level (electricity, heat and
resources). Section B includes consumption indicators processed in the form of energy
efficiency indicators at the industry, construction, transportation, services and agriculture
levels.

The database designed for Module 3 consists of data and information relating to the great
energy consumers and economic agents whose energy consumption is classified
according to Law 199/2000 on efficient use of energy; data relating to the main energy
intensive products (aluminum, aluminium oxyde, fibers and synthetic fibers, coke, thick
metal sheets, electrolytic copper, electric steel, pig iron, ammonia, converter steel, urea,
caustic soda, cement), data relating to the main technological processes (consumed
energy, production, products, utilised equipment, energy saving potential, reusable
resources, etc.) and energy efficiency indicators (specific electricity, heat, natural gases,
hydrocarbon consumption by each product and technological process).

The database has a separate section dedicated to comparisons with data from
international sources. The loading of the database will start with the loading of the
"history" data provided by the Romanian Agency for Energy Conservation and
ICEMENERG.

The database designed for Module 4 has five sections comprising data specific to the
regulated prices and tariffs of electricity (section A) and heat (section B), coal, natural
gases, oil and oil products (section C), average prices of electricity by industrial consumer
categories and of natural gas by industrial consumer categories (section D), comparisons
with international data (section E) - prices of natural gases by industrial and household
consumers, prices of coal, spot prices of oil and oil products. The database will be loaded
both with the actual and existing data.

The infrastructure necessary for the gathering, processing and updating of the databases
will be located and function in ICEMENERG. The design of the infrastructure and
acquisition of the necessary equipment will be performed in 2003. The Ministry of
Education and Research and the Ministry of Industries and Resources will provide the
funds for the acquisition of equipment. ICEMENERG has provided a special place for the
equipment. A team of specialists from ICEMENERG will mount the equipment. At the
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same time, 10 specialists will be trained to load the database and a network manager to
maintain the database.

Through iterative, successive stages the OEM database will enable the processing of
data necessary for the development of the energy strategies and policies at a high
quantitative and qualitative standard.

5. CONCLUSION

The establishment of a National Energy Monitoring Center in Romania enables the
development of a unitary and comprehensive database for the energy sector to reunite all
the national data and act as a compatible interface to the international databases. OEN is
developing in succesive stages through an iterative process in agreement with the
requirements of the Ministry of Industries and Resources.

The OEN database will provide the information and data necessary for developing energy
policies and strategies, monitoring their application as well as developing the prognosis of
the energy system.
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