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REZUMAT. Lucrarea propune ca, pe baza situaţiei actuale, în sectorul energiei electrice, sa se examineze anumite 

elemente esenţiale pentru ca strategia energetică să atingă obiectivele stabilite de pachetul legislativ "Energie - 

Schimbări climatice" al UE. Consumul intern brut de energie electrică trebuie să urmeze o creştere continuă a 

eficienţei energetice de ansamblu a economiei româneşti prin îmbunătăţirea continuă a tuturor sectoarelor. Analizând 

o strategie în ceea ce priveşte sectorul energetic, aprovizionarea de securitate electrică, criteriul de cost minim trebuie 

să fie completat de atenuarea schimbărilor climatice şi limitarea dependenţei energetice primare de importuri. 

 

Cuvinte cheie : resurse primare de energie, schimbari climaterice, siguranta de aprovizionare 

 

ABSTRACT. This paper proposes that, based on the current situation in the electricity sector, to examine some crucial 

elements for energy strategy to meet the targets set by the legislative package "Energy - Climate Change" of the EU. 

Gross domestic electricity consumption has to follow a continuous increase of the overall energy efficiency of the 

Romanian economy by the continuous improvement of the electrification of all sectors. Analyzing a strategy regarding 

the energy sector in terms of electricity security supply, the minimum cost criterion have to be completed by climate 

change mitigation and limitation of primary energy imports dependence. 
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1. INTRODUCTION 
 

This paper proposes that, based on the current 

situation in the electricity sector, to examine some 

crucial elements for an energy strategy while 

meeting the targets set by the legislative package 

"Energy - Climate Change“ of the EU. The main 

objectives resulting are: 

- a 20% reduction of GHG emissions at EU level 

at least compared to 1990 level; 

- a 20% increase in the share of renewable 

energy sources (RES) in total EU energy 

consumption; 

- a 20% reduction in primary energy 

consumption and the increasing energy efficiency. 

 

Long term evolution of electricity consumption 

is based on demographic and main macroeconomic 

indicators trends: gross domestic product (GDP) 

evolution, total population evolution etc. 

 

Gross domestic electricity consumption has to 

follow a continuous increase of the overall energy 

efficiency of the Romanian economy by the 

continuous improvement of the electrification of all 

sectors. 

 

 

2. OBJECTIVES 
 

2.1. The objectives and the main directions for 

national power sector development in 2035 year 

perspective 
 

The overall objective of the strategy is to ensure 

the conditions of the energy sector to meet energy 

needs in the medium and long term, at affordable 

prices, appropriate to a modern market economy and 

a civilized standard of living, in terms of quality, 

safety supply, with respect principles of sustainable 

development. 

 

 Having in view the role of energy for society 

and for the all economic sectors, the development of 

this sector is done under the supervision of the State, 

through the development and enforcement of a 

sectoral strategy and short term by implementing the 

policies related to the strategic document. 

 

The role of the strategy is to define the main 

directions of development of power sector in 

Romania during 2011 - 2035, having in view the 

social and national economic development, the 

situation in the electricity sector in close correlation 

with energy - environment policy of European 

Union. 

 



 

2.2. Strategic objectives 
 

In a context of increasingly globalized, the 

Romania's energy policy is made thought the 

changes and developments which taking place at 

national and European level. In this context the 

Romania's energy policy must be correlated with 

similar documents at European level to ensure our 

country's policy convergence with EU policy in this 

area. 

The energy Strategy will pursue the achievement 

of the main objectives of the new EU energy - 

environment policy, objectives assumed by 

Romania. 

It will identify the ways and measures to achieve 

the following objectives: 

- The energy security; 

- The competitiveness of the electricity market; 

- The environmental protection and mitigation of 

climate change; 

- The further development of the competitive 

market; 

- The attracting capital for modernization of 

energy sector. 

 

 

3. THE CURRENT SITUATION OF 

THE POWER SECTOR IN ROMANIA 
 

a) Internal resources of primary energy 

Romania has a wide range, but in a reduced 

quantity of fossil and mineral energy resources as: 

oil, natural gas, coal, uranium ore, and a great 

potential of renewable energy resources. 

A fair assessment of the possibilities for covering 

the primary energy needs in the future, should start 

from the current situation of proven reserves, 

combined with realistic estimates of potential 

resources in close correlation with resource 

consumption forecasts determined by the final 

energy demand. From this point of view can be 

made the following estimates: 

- The lignite reserves can ensure their efficient 

operation for another 40 years at a production level 

of about 30 million to. / year. In the extraction sector 

the level of state intervention is "low" beeing limited 

to grants of subsidies only for the underground 

operation that will be eliminated. 

- With regard the hard coal, the perimeter 

restriction and underperforming mines closing led to 

a situation where only about 30% of the total 

geological reserves of hard coal is found in the 

concession perimeters of the National Hard Coal 

Company (CNH-SA). According to the recently 

adopted EU Directive, the EU allowed to continue 

the explotation with subsidies for hard coal until 

2018 and this fact makes the strict application of a 

mine closure program that generates losses. It is 

estimated that development costs and elimination of 

subsidies on production (required by the EU) will 

led to reduction of domestic production hard coal 

competitiveness and to the significant reduction of 

production. In terms of cost from the economic and 

energy point of view  the electricity production from 

domestic hard coal without subsidies is marginal. 

According to the National Agency for Mineral 

Resources (NAMR) the situation of hard coal and 

lignite resources is presented in table 1, and of the 

resources / reserves of crude oil and natural gas in 

2010 is presented in table 2. 

 
 

Table 1 Hard coal and lignite resources in 2010 

Fuel type Geological 

resources 

 

Exploitable 

geological 

resources  

Exploitable 

geological 

resources in 

concession 

premises  

Exploitable 

geological 

resources in non-

concession 

perimeters 

Estimated 

insured 

period 

(years) 

Hard coal (mill.to) 1,416 602 229 373 260 

Lignite (mill.to) 9,659 3,297 318 2,979 115 

 

Table 2 Resources / reserves of crude oil and natural gas in 2010 

Fuel type Geological 

resources 

Sure reserves  Estimated insured 

period (years) 

Crude oil (thou. To.) 2,024,024 54,882 15 

Natural gas (mill.cm) 660,602 109,284 10 

 

This reserve provides gas and oil production for 

another 12 to 15 years. 

 

b) Import dependence 

Primary energy production in Romania based on 

the exploitation of fossil energy reserves, coal and 

oil as well as those of uranium ore, in the most 

optimistic case, will not grow in the next 2-3 

decades. It follows that the coverage of primary 

energy demand growth in Romania will be achieved 

through increased the use of renewable energy 

resources and imports of primary energy – natural 

gas, oil, coal, nuclear fuel. For the analyzed period, 

Romania will remain dependent on imports of 

primary energy. The dependence degree will depend 

on the discovery of new exploitable internal 



 

 

resources, the degree of integration of renewable 

energy and the success of the energy efficiency 

growth measures   (table 3). 

 

c) The electricity production 

The evolution of electricity production in 

Romania during 2000-2009 is presented in table 4. 

 

Table 3 Import dependence during 2002 – 2009 

 

Year 2002 2003 2004 2005 2006 2007 2008 2009 

Import – export balance 

(10
3
 toe) 

8.95 10.53 11.85 10.54 11.62 12.50 10.82 6.67 

Primary energy 

consumption (103 toe) 

36.48 39.03 39.02 37.93 39.71 39.16 39.80 34.33 

Dependency degree (%) 24.50 27.00 30.40 27.80 29.40 31.90 27.20 19.43 

 

 

Table 4 Gross electricty production (TWh) 

 

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Electricity 

production 
51.93 53.86 54.93 56.64 56.48 59.41 62.69 61.67 64.95 58.02 

 

The structure of electricity production in 2009 by 

type of power plants is shown in figure 1. It can be 

seen that 52.46% of this production was based on 

power plants that burn fossil fuels. 

 
Figure 1. Gross electricity production in 2009 (58.02 

TWh) 

 

d) The installed capacity of National Power 

Sector  

The total installed capacity of National Power 

System during 2005 – 2009 on power plants type is 

shown in Figure 2. 

 

 
Figure 2. Gross installed capacity during 2005 – 2009 

(MW) 

 

e) The technical status of thermal power plants  

 Thermal power units 

About 80% of thermal power units were installed 

in Romania during 1970-1980, currently having 

passed their standard lifetime of service (figure 3 

and figure 4). 

 

 
Figure 3. Structure by age of condensing power plants in 

2009 

 

 
 

Figure 4. Structure by age of cogeneration power plants 

in 2009 

 

The thermal power units were achieved with 

1960-1970 years technologies and have low 

performances around 30% - unless rehabilitated coal 

groups, reaching 33%. This efficiency is 65-70% of 

modern groups, which currently operates in most 

European developed countries. 

 Hydro-power units 



 

 

Over 30% of installed capacity in hydro power 

units has a lifetime between 25 and 45 years. 

Structure by age of hydro power units is shown in 

figure 5. 

 
Figure 5. Structure by age of hydro-power units in 2009 

 
 

4. FORECAST ON DEVELOPMENT 

OF NATIONAL POWER SYSTEM 

DURING 2011 – 2035 
 

a) Macroeconomic development – the 

framework for determining energy demand 

To assess the electricity consumption during 

2010 - 2035 were considered the main 

macroeconomic indicators and demographic 

developments: 

- Gross domestic product (GDP); 

- Demographic evolution (total population). 

Proposed developments are based on forecasts on 

the evolution of GDP during 2010 - 2014 prepared 

by the National Institute of Economic Research 

(INCE - July 2010) and the National Commission 

for Prognosis for the years 2010, 2020 to 2030 (NCP 

- September 2020). 

The macroeconomic development scenarios 

developed were as follows: 

- The reference scenario builds on the basic 

macroeconomic parameters close to those envisaged 

by the Government, in conjunction with the IMF 

agreement.  

- Unfavorable scenario 1 and unfavorable 

scenario 2 involving the conditions of the internal 

and external business environment less favorable. 

The reference scenario was constructed 

considering the following assumptions: 

- The real economy will pass the recession 

phase, but gradually and slowly.  

- Economic growth is supported by market 

absorption or by modest recovery of exports. 

- The unemployment rate remains relatively high 

in 2010 - 2011, after which tends to decrease. 

- The trade deficit for the entire period does not 

exceed limits unbearable. 

- Public budget deficit will decrease and finally 

tend to reach the EU standards. 

The unfavorable scenario 1 compared with the 

reference scenario assumes: 

- The economic growth will slow. 

- Exports remain consistently below the baseline 

scenario. 

- The government deficit will reduce general, 

remaining above the reference scenario. 

Unfavorable scenario 2 is virtually derived from 

the previous compression assuming inflation by 

income, monetary and budgetary spending more 

restricted. 

The evolution of GDP during 2010-2035 for the 

three development scenarios is shown in figure 6. 

 

 
 

Figure 6. Scenarios for the evolution of GDP during 2010 - 2035 

 

b) The forecast of electricity consumption 

To the three scenarios of the evolution of GDP 

correspond three scenarios for domestic electricity 

consumption. Scenarios, so constructed provide a 

continuous increase of overall energy efficiency of 

the Romanian economy and the continuing 

improvement of electrification of all sectors. 

These two goals are expressed through two 

specific indicators: 

- The energy intensity expressed in [kWh/1000 

Euro]; 

- The electricity consumption per capita in [kWh 

/ capita]. 

The evolution of net domestic electricity 

consumption is shown in figure 7. 



 

 

 
 

Figure 7. The evolution of net domestic electricity consumption during 2010 - 2035 

 

c) The need for new capacity in NPS during 

2011 - 2035 

For evaluation the new capacity needs in NPS for 

the analyzed period were taken into account: 

- The evolution of the existing power plants in 

operation due to the withdrawal from service of 

some units at the achievement of the standard life 

time, for rehabilitation etc.; 

- The evolution of the energy and electricity 

consumption based on macro - economic and 

demographic development projections; 

After the analysis resulted the installed capacity 

that will be retired from operation at the 

achievement of standard life time (table 5) and the 

evolution of  existing capacity considering the 

retirements from operation (table 6). 

 
Table 5 The capacity units need to be retired from operation at achievement of standard life time (MW) 

Capacity 2010 - 

2015 

2016 - 

2020 

2021 - 

2025 

2026 - 

2030 

2031 - 

2035 

Total 2010 

- 2035 

Installed 

capacity 

3,920 1,724 1,075 2,190 2,187 11,096 

Net capacity 2,641 1,511 859 1,935 1,953 8,899 

 

Table 6 The evolution of existing capacity considering the retirement from operation (MW) 

Capacity 2010 2015 2020 2025 2030 2035 

Installed 

capacity 

20,092 16,172 14,448 13,373 11,183 8,996 

Available 

capacity 

17,693 14,690 13,025 12,052 10,268 8,426 

Net capacity 16,445 13,804 12,293 11,434 9,795 8,124 

 

 

5. CONCLUSIONS 
 

Total investment required for the installing the 

new electricity generation capacity needed in the 

period 2011 – 2035 (14,000 MW gross installed 

capacity, excluding RES) is about 30-40 billion 

Euro. 

A series of technical-economic analysis 

efficiency of various technologies and new groups 

have been made in order to highlight their relative 

efficiency, namely the competitiveness on the 

internal electricity market. Were taken into account 

investment and operating costs (based on efficient 

technology and cost of domestic and imported fuel) 

in compliance with the load duration curve (base or 

peak load and respectively capacity utilization). It 

was also considered the post-2020 technology 

developments, the decreasing of investment costs 

and different scenarios for changes in the cost per 

tonne of CO2 and fuel prices in the country and 

import.  

Analyses carried out, including the sensitivity of 

cost per tonne of CO2 shows that: 

 For base operation, the economical order of 

new projects, during 2020 is as follows: 

- The rehabilitated units of 330 MW on lignite 

expected to be completed during 2011 to 2015 (with 

extension of lifetime with 15 years); 

- Groups 3 and 4 of Cernavoda nuclear power 

plant; 

 For the peak and half peak load curve the hydro 

power plants is the most efficient solution for 

producing electricity using renewable energy 

sources, followed by wind power plants (without 

support schemes). The most expensive solutions are 



 

 

the gas turbines functioning in open circuit gas and 

the photovoltaic power. 

 The system integration of the electricity 

produced from wind, biomass and solar require 

support schemes (green certificates) to make them 

competitive for investors, but lead to higher 

electricity prices at final consumers. 

 For the period 2020 - 2035: 

- The most efficient way to produce electricity, 

having in view the possible evolution of fossil fuels 

prices on the international market and the CO2 

certificates price evolution is a new nuclear power 

plan; 

- New unit of 500 MW on lignite with 

supercritical parameters and CCGT unit on natural 

gas have high efficiency in terms of CO2 certificates 

price evolution between 40 and 60 Euro/t CO2; 

- The import of hard coal for 500 MW units or 

more with supercritical parameters is as marginal 

solution the most expensive. 

 For the peak and half peak area the economic 

order it is the one previous resulted. 

In conclusion the development of power plants 

over the next 20-25 years will be based on continued 

use of coal (lignite) in the country, but in 

modernized and new units with high performance, 

the continuing development of new hydropower 

plants, on continuing the nuclear program and the 

development of new capacity using renewable 

energy resources - wind, biomass, etc. The balance 

of power and energy will be achieved by importing 

natural gas for Combined Cycle with Gas Turbine 

(CCGT) plants with high performance. With this 

structure, capacity and electricity production will 

ensure compliance with the commitments to the EU 

to reduce CO2 emissions and increasing energy 

production from renewable energy resources. 
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