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Abstract. This paper presents a case study on the technical measures applied in the thermoelectric power plants 

in order to achieve an ecological functioning. Sustainable development implies the adaptation of Romanian 

thermoelectric power plants to the European Union requirements for environmental protection. The results of 

the experimental measurements of the thermoelectric power plant pollutants, which comprise 330 MW energy 

groups, are presented. There are presented the technical measures that lead to the sustainable development of 

the Romanian thermal power plants, the influence of the energy efficiency of the steam boiler of the 330 MW 

energy group on the environment. 
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1. INTRODUCTION 

 

Romanian thermoelectric power plants produce electric and thermal energy by burning 

fossil fuels. The most performing Romanian energy groups are the 330 MW energy groups. 

These energy groups consist of steam boilers of 1035 tons / hour and steam turbines with a 

rated output of 330 MW [8]. Steam boilers operate with coal dust. Boilers are also designed to 

work with fuel oil. In order to provide flame support, natural gas or fuel oil is used. The fuel 

oil is also used for starting the boilers. The gases resulting from the combustion of coal 

contain pollutants: CO, CO2, NO2, SO2, ash. The gases are discharged into the environment 

through the chimneys of the steam boilers. [2]. Figure 1 presents the Rovinari thermal power 

plant, which is part of the Oltenia Power Complex. 

 

 
Fig. 1. Rovinari thermal power plant 
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2. EXPERIMENTAL MEASUREMENTS  

 Table 1 presents the characteristics of fuels used in boilers of energy groups from the 

Rovinari thermal power station [1]. 

 

Table 1. 

Fuel Fuel features 

Lignite dust Lower calorific value: 1400 - 1800 kcal / kg 

Ash content: 20-24% 

Humidity content: 41 - 43% 

Fuel oil Lower calorific value: 9200 kcal / kg 

Carbon content: 80-84% 

Humidity content: 0.7 - 0.8%% 

Natural gases Lower calorific value: 8000 kcal / m3 

 

Table 2 presents the results of the experimental measurements of the gaseous pollutant 

emissions from the boiler of the energy group No.3 of Rovinari thermal power plant in 2016, 

and the TESTO gas analyzer is presented in Figure 2. 

 

Table 2. 

Pollutant Pollutant 

discharge to 

the chimney 

[t/year] 

Flow rate of 

the chimney 

exhaust 

combustion 

gases 

[Nm
3
/h] 

Pollutant 

concentration 

in exhaust 

combustion 

gases 

[mg/Nm
3
] 

Exhaust 

combustion 

gases 

temperature 

[
0
C] 

Evacuated 

exhaust 

combustion 

gas velocity 

NO2 4365,40 1098679 416,80 140,4 16,2 

SO2 36829,80 1098679 192,50 140,4 16,2 

Ash dust 512,60 1098679 47,60 140,4 16,2 

   
      Fig. 2. TESTO gas analyzer.                            Fig. 3. Mixers for sludge preparation 
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Analyzing the results of the experimental measurements it is noted that the maximum 

permissible emission limits are complied for NO2, SO2 pollutants and particulate ash. For 

NO2 pollution, the maximum emission should decrease to 200 mg/Nm
3
. 

  

2.1. Technical measures for compliance with the rules of environmental legislation 

 For the SO2 pollutant, compliance with maximum permissible limit was achieved by 

implementing the wet desulphurization technology of combustion gases. Prior to the 

implementation of this technology, the SO2 concentration in the flue gas evacuated from the 

chimney was 4000-5000 mg/Nm
3
. Today, the 330 MW energy groups comply with the 

maximum limit of 200 mg/Nm
3
 [3]. For the NO2 pollutant, which today records emission 

values of 400 mg/Nm
3
, the maximum allowable limit will decrease to 200 mg/Nm

3
. To meet 

this limitation, denoxing technologies can be applied using urea or ammonia as a reducing 

agent [4]. 

 The ash dust pollutant complies with the maximum permitted limit of 50 mg/Nm
3
. The 

problem of reducing the pollution with ash deposited on the thermoelectric power plant 

dumps was also solved, by switching to the ash evacuation technology in dense fluid or dense 

sludge. 

 For a 330 MW energy group, the dense sludge transport system capacity is [4]: 

 dry slag exhaust      31 t / h 

 fly ash evacuation      128 t / h 

 gypsum exhaust from desulphurization   34 t / h 

 The dense sludge properties are: 

 water-solid particles mixture ratio   1: 1  

 solid particles concentration      49.9% 

 sludge density       1.42 tons / m
3
 

 dense sludge discharge rate     221 m
3
 / h 

 Dense sludge preparation is done in 2 mixers, which can mix: 

 free fly ash in the form of dry powder, 

 slag, 

 gypsum from flue gas desulphurisation. 

 The water used for mixing is: 

◦ water for concentrated slag sludge, 

◦ water for gypsum sludge, 

◦ the preparation water introduced into the mixer. 

 Figure 3 shows the sludge mixer scheme and Figure 4 presents the operating system 

component of dense sludge equipment. 
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Fig. 4. Operating component of dense sludge equipment 

 
5. CONCLUSIONS 
 The operation of Romanian thermoelectric power plants in the context of sustainable 

development is closely related to compliance with environmental protection standards. 

Compliance with these standards allowed Romanian thermoelectric power plants to produce 

clean energy. The energy groups of these thermoelectric power plants have been equipped 

with technologies to reduce pollutant emissions. Reduction of sulfur oxide emissions was 

achieved by applying wet desulphurization technology to combustion gases. Reducing 

emissions of nitrogen oxides has been achieved by using low NOx burners. Reduction of ash 

emissions was achieved by upgrading electro-filters. Reduction of pollution with ash deposits 

was achieved by applying the ash evacuation technology in dense sludge. An unresolved 

problem is the reduction of CO2 pollution (greenhouse gas). Worldwide, experiments are 

performed on the application of carbon dioxide emission reduction technologies [6], [7]. 
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