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Flue gas desulfurization (FGD) is the current state-of-the art 
technology used for removing sulfur dioxide (SO2) from the exhaust flue 
gases in power plants that burn coal or oil to produce steam for the steam 
turbines that drive their electricity generators. Sulfur dioxide is responsible 
for acid rain formation. Tall flue gas stacks disperse the emissions by 
diluting the pollutants in ambient air and transporting them to other regions. 

Sulfur dioxide exhaust should be removed, rather than emitted high 
into the atmosphere where it affects many more people. A number of 
countries now have regulations limiting the height of flue gas stacks. 

As a result of stringent environmental protection regulations 
regarding SO2 emissions that have been enacted in a great many countries, 
SO2 is now being removed from flue gases by a variety of methods: wet 
scrubbing using a slurry of sorbent, usually limestone or lime, to scrub the 
gases; spray-dry scrubbing using similar sorbent slurries; dry sorbent 
injection systems.  

For a typical coal-fired power station, FGD will remove 95 percent or 
more of the SO2 in the flue gases. 

The goal of this research is represented by the toxic emission of the 
combustion plants, resulted from the technologic processes, meaning SO2, 
witch overcomes the 400 mg/Nmc values, level imposed by the European 
Parliament by Directive 2001/80/EC. If this directive is not respected, then 
the large combustion plants from Oltenia area: CET Işalniţa, CET Şimnic 
and CET Turceni will be closed. 

Thus, was carried out a feasibility study which initial included 12 
projects with advantages and disadvantages for the Oltenia area. Following 
of evaluation criteria, it was choose the conceptual project on forcing 
oxidation bases of wet chalk; the product resulted from desulfurization being 
the gypsum (FGD technology). 

Keywords: pollution, evaluation, feasibility, desulfurization, large 
combustion plant. 
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The atmospheric pollution is incontestable the most important actual 
problem. The air pollution forms are multiples, affecting the earth structure from 
geological, biological and biotical point of view. Those forms are: waters 
eutrophization, acid rains, smog, global warming, iceberg dissolution, all resulting 
from man desire to accumulate as much as many goods as possible, against of his 
own existence. 

Modern societies begin to realize that they are not just destroying the 
environment, but even to destroy their own future. 

The industrialized countries invests a lot in depollution systems. Thus, the 
European Union elaborate the legal framework in order to limit the toxic emission 
from large combustion plants. Also, Romania tries to reduce the air pollution by 
limiting the evacuation of toxic substances and applying advanced technology. 

The economical and industrial development of our country arises essential 
problem for diminution of atmospheric environment pollution, by finding the most 
efficient methods to capture and clean of residual gases before their outlet in the 
environment, as well as perfecting the technological equipment and fabrication 
technology using less toxic raw matter for man. 

By using these technologies, one can follow an optimal work environment 
and diminution of professional diseases, on one side, and decrease of toxic 
emission in the environment, on the other side. 

In this scientific paper, we focus on technical solution regarding reducing of 
SO2 resulted from different technologic processes from combustion power plant 
field. 

MATERIAL AND METHOD 
On order to reduce SO2 eliminated from the large combustion plants of Oltenia, 

was carried out a feasibility study which initial included 12 projects, with advantages 
and disadvantages for the Oltenia area. On purpose to testing these technologies, have 
been choose like pilot station CET II Simnic, enterprise which overcomes the SO2 
values imposed by the U.E. 

The assessment study of FGD technology includes the technologies: wet 
desulfuration, demidry desulfuration and gases infusion process in boiler and by-pass 
on order to identify the potential application at the large combustion plant. 

To eliminate the SO2 gas was carried out a number of reactive, including chalk, 
lime and ammonium. The study evaluation requirements include the capability of 
dioxide sulfur clearance, affordable space for the installation, the modification at/ or the 
reallocation required by the equipment, the process assurance, the reactive availability, 
the potential of byproduct selling and investment and exploitation costs. 

The existent facility arrangement at large combustion plant Craiova II was one of 
the key requirements leading to the desulfurization technology by the forced oxidation 
of chalk, for this project. The localization of the combustion plant is thus the only 
practice location for the desulfurization system is downstream of precipitators and 
ventilators of combustion gases. The conceptual project was developed on the base of 
a forced oxidation of wet chalk (LSFO). 
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RESULTS AND DISCUTIONS 
S.E. Craiova II provides calorific energy: hot water, technological water and 

vapour. The distribution system is three tubular type, one turn pipe of hot water for 
the urban consumer, one return pipe for the technological water and one pipe for 
the general return (fig. 1). 

 
Figure 1. Distribution system 

The used combustible is coal, and the sustaining combustible is black oil or 
gas. The used coal is extracting from Oltenia Basin and has the calorific power 
between 1350-1900 kcal/kg (fig. 2). 

 
Figure 2. Termoenergetic bloc 

From the technological process result cinder and ash, which are evacuated 
into a deposit localized at 7 km from the plant with a area of 220 hectare, heeled 
with aspersion installation for pollution avoidance. The same company gives hot 
water and heat, through 94 calorific points, to the household consumers and the 
firms. 

In the last decades, the company was endowed with new equipment, 
meaning digital protection system, professional relay type REG316 and RET316 
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realized by ABB-ENERGO/ENERGOMONTAJ SIEA and static excitation 
equipment type GEC-ALSTHOM, realized by GEC-ALSTHOM/S.C. ELVIMEX 
GROUP S.A (fig. 3). 

Also, was upgraded the systems of measure and protection for vibration and 
displacement TA2, the knots adjustment of blocks 1 and 2, the system of fire 
detection/warning, the electro filter CAF4-100 Gcal, cooling system stator rods and 
fixing the coils afferent stator generator THA 160 no. 2, By-pass IP boiler 525 t/h. 

 
Figure 3. Digital protection system 

The upgrade of monitoring – conduction system of electric installation, 
meaning assembling of a surveillance system specialized on the complex relays 
SEPAM 2000 from the cells content 6 kV, made by ABB ENERGO/ 
ENERGOMONTAJ SIEA. 

Against all made upgrades, CET Işalniţa II evacuate in air o series of toxic 
emissions like SO2, overcomes the admissible limit. 

The goal of this feasibility study includes: the economic and technique forms 
evaluation of the newer proposed system of combustion gases desulfuration, FGD. 
This respects the regulation imposed by the European Parliament. 

The project includes a purifying module of pulverization tower witch serving 
the both unities. Four (2 by unity) ventilators of combustion gases for axial debit 
will be installing in order to provide the additional static pressure necessary for 
overcoming the pressure diminution from the desulfurization system. The auxiliary 
ventilators will be installed downstream of existent combustion gases ventilators. 
The auxiliary ventilators will eliminate into a common pipe of a cleaning gases 
tower. The cleaning gases tower will be completely equipped with multiple level of 
pulverization, drops dischargers, reaction basin and blower of forced oxidation. 
The reactive solution will return from the reaction basin to pulverizators by 
multiple levels. The absorbent recipient of desulfurization system will have cca. 19 
m diameter. The reaction basin will have cca. 21.5 m diameter. A scrubber will 
evacuate the combustion gas from absorber. A common pipe will leads the gases 
into a new flue of 150 m height. A desulfurization system of by-pass will allow the 
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elimination of desulfurization system from maintenance, the combustion gases 
being evacuated into the existent flue. The new flue will have the base diamenter 
1.5 m and the flow diameter 8.5 m. The final projection of the new flue will 
necessitate the debit and dispersion modeling. 

From the evaluation process resulted the next mainly conclusion: 
a) The dry scrubbing process and sorbent injection process can’t accomplish 

the requirements for dioxide sulfur emission limitation at 400 mg/Nm3 and that 
why we will not taking into account afterwards. The leftover process are wet 
desulfurization processes: spray tower LSFO (forced oxidation of limestone); wet 
desulfurization of calcium oxide; ammonium forced oxidation; sodium air scrubber 
(fig. 4). 

b) The LSFO process and wet limestone desulfurization process are 
comparable from evaluation requirements point of view, excepting the reactive 
cost. The limestone cost, comparative with chalk cost, is very expensive and this 
thing cuts out the wet desulfurization process. 

c) The potential of products incomes from ammonium sulfate selling is very 
promising, both for the forced oxidation process of ammonium and for ammonium 
air scrubbing process. However, none of these processes aren’t enough developed 
in order to be applied into a plant witch needs a higher degree of reliability and 
availability. 

d) LSFO is the unique process witch overcomes all the evaluation process 
and is offered by different sellers. Also, it is proven technology. 

 
Figure 4. LSFO technology 

There was also carried out the analysis of a single scrubber for both groups 
against one scrubber for each group. This analysis taking into account the 
investment, exploitation, maintenance costs, operation reliability with a single 
scrubber, the available space, the electrical energy auxiliary consumption, existent 
buildings demolishing and equipment replacement. Has been selected a single 
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scrubber based on spray tower technology LSFO, taking into account the lower 
investment costs, the higher scrubber reliability and lower space availability. 

Following the evaluation requirements was chosen the conceptual project 
based on the wet chalk forced oxidation, the resulted product from desulfurization 
being gypsum (witch is capitalized). 

The process includes: the bulk reactive material preparation (chalk); chalk 
slurry preparation; water processing between the components of desulfurization 
technology system preparation; alimentation system with reactive slurry (by pump 
out is sending to the unity witch burn the coal with a higher content of sulfur). 

These processes are automatically checked by the Control System and 
Desulfurization Distribution System (DCS). The FGD-DCS system allows the 
desulfurization component check in manually and automatically manipulation from 
distance. The capability for the SO2 emissions is 98%. 

CONCLUSIONS 
1. The Energetic Complex Şimnic II Craiova exhaust in the air, following 

the used technological processes, higher SO2 quantity, witch overcomes the 
standards established by U.E. 

2. Thus, was effectuated a feasibility study, witch initial included 12 projects 
with advantages and disadvantages for the Oltenia area. From there was chosen, 
following the evaluation, the FGD-DCS System. 

3. This system is the most efficiency from economical point of view for the 
above area, having a high capability regarding the SO2 neutralization with chalk, 
below the limits imposed by the European Parliament, respective the Directive 
2001/80/EC. 
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