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Summary 

With the arrival of the third millennium, it becomes more and more important to 
provide a sustainable development. Energy industry has to supply the necessary 
amount and quality of energy for this progress. While fulfilling this task, it has be-
come a concentrated emitter of pollution, thus it is vital to examine its interaction 
with the environment, before appreciating this segment of the industry. Nowadays 
the means of gaining social acceptance of energy technologies include the proper in-
formation about the possible risks and threats. The new situation in the energy sector 
makes these investigations also important: competition between energy carriers. On a 
competing market, the choice between the products is based on the prices. The same 
applies to the market of electricity, produced by different technologies. Therefore, it 
is imperative to include all the costs that occur on the level of society in the prices of 
energy carriers. This aspect of cost extends way beyond the borders of the power 
plant. The expenses of eliminating and repairing the damage of environment have to 
be included. It means that an environmental impact study has to be prepared for the 
currently operating energy-conversion plants as well as for the ones in the planning 
phase. During this, the type and amount of emitted pollution has to be allocated, the 
pollution distribution in the environment has to be calculated and the damage in the 
environment, caused by the pollutants, has to be evaluated. Afterwards a certain 
amount of price, an external cost, has to be paired with the damages to include them 
in the cost of energy. 

The thesis describes a system of methods suitable for accomplishing the above-
mentioned tasks. It describes how to measure, evaluate and internalize the damage of 
the environment caused by the air pollutants emitted by energy conversion facilities. 
This complex and integrated method consists of four distinct models: Source, Disper-
sion, Dose-damage and Damage-cost. The Source model can handle varying intensity 
emissions, while the dispersion calculation is based on the recent scientific achieve-
ments, resulting in better reliability and accuracy. Dose-damage model connects pol-
lution level to environmental damage considering the appropriate chemical, physical 
and biological reactions. Damage-cost evaluation translates harms to costs, which 
then can be included in the cost of energy. This system, aside all the previously men-
tioned features, can provide—with the use of genetic algorithms—indexes to help the 
evaluation of energy-conversion facilities. 
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The scientific innovations presented in my dissertation can be summarized in five 
theses:  

 

1. I formed a modular, complex and integrated system for the evaluation and 
planning of the load of environment. The well-defined borders between mod-
ules (part-models) allow the upgrade and substitution of each block. See also 
subsection 1.1 of the dissertation. Connected publications: BIHARI, 1997, 
1998, 1999, 2000, 2003; BIHARI ET AL. 2004; BIHARI and GÁCS 2002. 

2. I produced an improved, Gauss-type air pollution distribution model. Com-
parison between the model and measured values showed good results (corre-
lation numbers between 0,69-0,96) in describing the process of transmission. 
See also subsection 3 of the dissertation. Connected publications: BIHARI and 
GÁCS, 2002b; GÁCS and BIHARI, 2000, 2001, 2001b, 2001d, 2002, 2002b. 

3. I defined the requirements for the criteria-system of the point-source air pol-
lution effect-range and constructed the system according these requisites. See 
also subsection 4.2 of the dissertation. Connected publications: BIHARI and 
PATAKY, 2001; GÁCS and BIHARI, 1997, 1998, 1998b, 1999, 

4. I created a method to calculate the external costs of energy conversion facili-
ties. During this the unit of increment-damage was introduced. After collect-
ing and processing a large number of statistics about human health, agricul-
tural and ecological damage surveys, I constructed the practical dose-
damage functions and the database required for the calculations. See also 
subsection 4.1 and 5.1 of the dissertation. Connected publications: BIHARI, 
2003, 2004, 2004c; BIHARI ET AL., 2004; BIHARI and GACS, 2005; 

5. I produced an optimization process, based on genetic algorithms, to set the 
parameters of the point-source air pollution emitter. To achieve this, the 
cost function of the optimal objective was set. The improved genetic algo-
rithms were extended with new operations and rules (gene bank generation, 
guided mutation, rule of survival and stimulated evolution) to effectively 
find the minimum cost point. See also subsection 5.2 of the dissertation. 
Connected publications: BIHARI 2005, 2006. 

 


