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Abstract: The paper is a case study in CTE Rovinari pollutant emissions.The purpose of this paper is an 

analysis of the SO2 pollution from Rovinari thermal-power plant,before and after the installation of the 

desulphurisation facility, taking into account the unwanted effects upon the environment and human health, 

modelling the dispersion of pollutants for the areas neighbouring the Rovinari thermal-power plant.  
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INTRODUCTION 

 
Air pollution is a big problem the 

last decades due to the aggressiveness of 

human health, on all components of the 

environment (air, water, soil, vegetation) 

generally natural or built environment. 

Therefore, protection of the 

atmosphere become an area of great 

importance in ensuring human health and 

the environment in the spirit of sustainable 

development concept. The international and 

national environmental authorities have the 

task difficult to generate the necessary 

legislative framework to maintain 

satisfactory air quality that do not harm 

human health or the various environmental 

components. Reducing air pollution caused 

by industrial objectives through the use of 

best available techniques in order to comply 

with the limit values imposed by legislation 

on air quality is one of the major objectives 

faced by most large businesses with high 

pollution potential.  

 This is true of CTE Rovinari who 

completed and in progress of major 

investments in pollution equipment to 

reduce emissions of pollutants into the 

atmosphere in order to comply with 

obligations under Action Plans integrated 

environmental permits. Rovinari thermal-

power plant is located near Rovinari city, on 

the eastern bank of Jiu river, nearby the 

national road which connects the city of 

Targu Jiu to Filiasi, in a hilly area, 150 m 

above sea level.  

It was built during 1972-1979, in 

order to provide electricity for covering the 

required consumption at the level of the 

National Power System. Nowadays, there 

are 4 power blocks (blocks 1 and 2 are 

currently disassembled), generating a total 

available power of 1320 MW (4x330MW). 

The four power blocks are connected to 2 

smoke chimneys (two blocks for each 

chimney), having 220 m in height and an 

exhaust diameter of 8.8 m.The assessment 

of the impact of pollutants released into 
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to atmosphere by Rovinari thermalpower 

plant is carried out from two points of view: 

· As emissions, quantities if polluting 

substances from burning gases are 

compared to the values stipulated by 

regulations in force (GD, 2010), (Law, 

2011), (Order, 2005). 

· And as dispersions (imission) of polluting 

substances into the area surrounding the 

pollution 

source, the obtained values being reported 

to the allowable limit values from 

regulations in force (GD, 2010), (Law, 

2011), (Order, 2005). 

The most important releases in air resulting 

from the burning of fossil fuels are the 

following: sulphur dioxide, nitrogen oxides, 

carbon monoxide, powders, but also 

greenhouse gases and heavy metals, 

halogenated compounds and dioxins, 

released in small amounts but having 

significant effects upon the environment due 

to their toxicity and persistency. 

EVOLUTION OF TOXIC 

EMISSIONS FROM CTE ROVINARI 

It is observed that the emission of 

SO2 ranged between a maximum of 5486.99 

in 2011 and 2012 mg/Nm3 5:01 boiler 

minimum of 252 mg/Nm3 boiler March 

2012 where it was introduced 

desulphurisation plant. The greatest 

reduction was obtained in boiler 3 and 6, 

leading to the 2012-252 to 5486.99 

mg/Nm3 mg/Nm3 in 2011, but still not 

within the permissible limits (200-400 

mg/Nm3) . Following the annual values of 

the SO2 content is found not operating 

machinery or how it affects the emission of 

SO2 sulfur coal. 

SO2 emission reduction can only be used by 

coal desulfurization.  

Reducing the sulfur content of fuel will 

reduce SO2 emissions.  

The sulfur in the fuel depends on the career 

of the carbon is taken, and the layer from 

which it is made. There is a considerable 

decrease in SO2 emissions from boilers 

where it was introduced desulfurization, 

which keeps within limits the emission of 

SO2. 

 
 

Fig 1. The emission of SO2 from the boiler Rovinari CTE 3, 4, 5 and 6 
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The modelling of the dispersion of 

pollutants for areas neighbouring Rovinari 

thermalpower plant has been carried out 

using Austal View software within INCD 

INSEMEX Petrosani (INSEMEX, 2010), this 

software allowing the modelling of the 

dispersion of pollutants released from one or 

more sources and at the same time provides a 

diagram of the existing situation and a 

forecast of scenarios proposed by the 

operator. The meteorological data required 

for the graphic representation of pollutants 

emissions through Austal View were 

obtained from the industrial weather station – 

GJ 2 – located in Rovinari, and are related to 

the following: temperature, precipitations, 

wind speed and direction, relative humidity, 

pressure, solar radiation. According to APM 

Gorj (Environmental Protection Agency 

Gorj), the average wind speed in November 

2010 is 0.675 m/s (the maximum wind speed 

being 2469 m/s), and the predominant wind 

directions is from N to NE. The wind rose 

related to this area is presented in Figure 2. 

 
Fig. 2. Wind rose related to Rovinari area 

 

During November 2010, when the 

impact upon the air study was carried out, 

there were operating 3 Power Blocks (3, 4, 

5), Block no. 6 being in repair. 

The graphic representation of the 

results of the mathematical modelling of the 

dispersion of SO2, NO2, CO and TSP 

pollutants was done using georeferenced 

topographic maps, at a scale of 1:90,000. 

Calculations were done within a 20 km x 20 

km grid, with a 400 m step for main 

characteristic pollutants released by the 

stationary directed burning sources from 

Rovinari thermal power plant. The software 

provides the dispersion modelling over these 

hourly average and maximum values of the 

concentration of pollutants in the ambient air. 

Taking into account the wind rose, the wind 

speed and the predominant wind direction, 

the dispersion is done in S – SW direction 

and the placement of a MNT 3 monitoring 

point on the wind direction (pollutant cloud) 

is appropriate. The maximum concentration 

values are located on the wind axis, on the 

direction of the pollutant cloud. By 

overlapping the isokinetic area over the 

objectives, there may be determined the area 

which is most affected by pollutants released 

from the Power Blocks belonging to Rovinari 

thermal-power plant.  
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mediation intervals.  

There have been achieved dispersion maps 

and there have been determined the daily and 

There is noticed that for the SO2 contaminant 

plume, we have a “bell” shape, with 

maximum concentrations distributed inside, 

the values of the concentrations decreasing 

towards the outside, and the pollutant cloud is 

located on the S-SW direction. 

In November 2010, values of the SO2 

concentrations at the emission, for the three 

Power Blocks of Rovinari thermal-power 

plant, exceed the allowable limit stipulated 

through Government Decision 541 of 2003. 

The highest SO2 concentration value was 

recorded in Power Block no. 5, being 15.92 

times higher than the limit value at the 

emission. 

The SO2 analyser of GJ-2 Station 

from Rovinari which continuously monitors 

the quality of air from the area and achieves 

the combined contribution of several sources 

did not operate within November 2010. The 

average wind speed recorded by GJ-2 Station 

is 0.675 m/s (2 m/s maximum speed), and the 

average air temperature is 10.17 
o
C (15

o
C 

being the maximum of the month). 

a) Average hourly concentration 

From the analysis of the dispersion 

map, there is noticed that the average hourly 

concentration obtained by modelling, 

represents 218% the limit value for human 

health protection.This value is registered at a 

2000 m distance in the southern direction and 

covers a 1600 m
2
 surface (Piscul Teiului). In 

the SW, at a 3200 m distance from Rovinari 

thermal-power plant, the concentration of the 

pollutant ranges between 200 – 500 μg/m
3
 

(D. Maiag, V. Lupilor, V. Scoarţei, Rogojel 

village, Pd. Dragoteşti, Bohorel village, D. 

Găvan). The highest values of the 

concentration are on the southern side of the 

contaminant plume, having a value which is 

2.18 – 1.53 times higher than the maximum 

admitted concentration (C. Roşii, Timişeni, 

Jidovia, D. Bogdan, Pd. Timişeni, Bohorel 

village). The largest surface, in the Southern  

direction, is covered by a pollutant cloud 

having a concentration which is 1.53 – 1.2 

times higher than the maximum admitted 

concentration. 

In the other areas, the concentration of 

the pollutant has values which do not exceed 

the limit valued for the protection of human 

health: Rovinari, Negomir, D. Racilor, V. 

Rogojel (100 – 200) μg/m
3
; Mătăsari, D. 

Curăturile, Ştiucani, Brădet village, V. 

Borelului (20 – 100) μg/m
3
 (Figure 3). 

b) Maximum hourly concentration 

By reporting the values obtained 

through modelling, for the maximum hourly 

concentration, to the limit value for human 

health protection stipulated in Order n0. 

592/2002, it is noticed that the highest value 

of the maximum hourly concentration (2.81 

times higher than the maximum admitted 

concentration) is located at a 2km distance 

from the objective, in the southern direction 

(P. Teiului). High concentrations are diffused 

in the area of the source. The contaminant 

plume covers the S-SW direction, and the 

highest values are recorded at 1200 m from 

the source, to the south, over a 11600 m
2
 

surface, representing 218 – 154% of the 

maximum admitted concentration (D. 

Bogdan, D. Curături, Timişeni, Pd. Timişeni, 

Mătăsari, Jidovia, Bohorel village). In the 

SW direction, the concentration of the 

pollutant does not exceed the maximum 

admitted concentration: Rovinari, Dl.Crucea 

Înaltă, Mătăsari, Pd. Dragoteşti, Jilţ (100 – 

200) μg/m3; Rogojel, Brădet village, D. 

Malului, V. Boncea, D. Găvan (20 – 100) 

μg/m
3
. In the areas of C. Roşii, Jilţ, D. 

Racilor, V. Timişeni, V. Lupilor, V. Scoarţei, 

the maximum hourly concentration ranges 

between 200 – 500 μg/m
3
 (Fig. 4). 
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Fig.3. SO2 dispersion – average hourly concentration 

 

 
 Fig. 4. SO2 dispersion – maximum hourly concentration 

 

CONCLUSIONS 

 

 At present, there are four groups 

Rovinari CTE 3, 4, 5 and 6 to two of them, 

namely 3 and 6 already operating 

Installing upgraded burners and combustion 

air operation leads to better combustion and 

thus increase the yield. Also reduce excess air 

and decrease losses due to exhaust gases to 

the basket. It is noted that the emissions of 
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desulphurisation plants, which is apparent in 

the diagram below. Emissions of SO2 from 

flue gases without IDG boilers are high but 

within normal limits with IDG boilers. By 

entering IDG increase operating costs but 

environmental issues are resolved.    

SO2 ranged from a maximum of 2011 

mg/Nm
3
 5486.99 2012 at 5:01 a minimum 

boiler 252 mg/Nm3 in the boiler 3 where it 

was introduced in 2012 desulphurisation 

plant (Figure 5).  

 

 
 

Fig5. The emission of SO2 from the boiler Rovinari CTE 3, 4, 5 and 6 

 

The greatest reduction was obtained in boiler 

3 and 6, leading to the 2012-252 to 5486.99 

mg/Nm
3
 in 2011, but still not within the 

permissible limits (200-400 mg/Nm
3
) . 

Following the annual values of the SO2 

content is found not operating machinery or 

how it affects the emission of SO2 sulfur coal. 

SO2 emission reduction can only be used by 

coal desulfurization. Reducing the sulfur 

content of fuel will reduce SO2 emissions. 

The sulfur in the fuel depends on the career 

of the carbon is taken, and the layer from 

which it is made. 

There is a considerable decrease in SO2 

emissions from boilers where it was 

introduced desulfurization, which keeps 

within limits the emission of SO2. 
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