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ABSTRACT

Examination of cogeneration methods of heat and electricity
generation in Georgia on the basis of high-effective power plants

Cogeneration is the highest form of heating and electricity supply. It is
considered as one of the most important strategic directions of rational use of heating
and power resources. Cogeneration shall provide important savings of organic fuel,
financial and labour resources, shall support improvement of environmental situation
in towns and industrial centers. In the conditions of steady rising of fuel in price, role
of cogeneration shall gradually increase much more.

Improvement of combined generation (cogeneration) systems of electricity and
heating energies is paid great attention all over the world. Fair distribution of
economic profit obtained through cogeneration, between generated heat and electricity
is significant. The distribution currently takes place in many countries in accordance
with so called proportional method that considers division of all charges in heat and
power plant through separate methodology in proportion with any relevant charges
between two energies at generation of heat and electricity (in boiler house and
condensate power house).

Major stages of the development of cogeneration, its power-economic and
ecological advantages all over the world have been analyzed in the work. It has been
specified that cogeneration currently is developed on the basis of gas-turbine and gas-
vapor technologies. Data about scopes and perspectives of using gas-turbine and gas-
vapor facilities in the power engineering of the well-developed and developing
countries of the world has been specified. Gas-turbine and gas-vapor installations are
characterized by high thermal effectiveness, minimal specific value, good
environmental properties, quick redemption of investments, efficiency of usage in
cogeneration and etc.

The design-analytic examination of the showings of power efficiency of gas-
vapor heat and power plant equipped with KO type turbines has been carried out by
using of normative method. Specific flow of fuel and its relative savings to compare
with the separate method of power generation has been determined.

The fact that the showings of power efficiency of heat and power plants
calculated by “Proportional” method is influenced by efficiency factor of gas-turbine
installation, difference between exit gases and outdoor temperature as well as
condensing power plant and boiler house efficiency factors, have been specified in the
work.

The issue of using complicated scheme gas-turbine installations in
cogeneration system has been reviewed. It has been known that the simplest scheme
gas-turbine installations are used in gas-turbine heat and power plants currently. They
are quite cheap and power effective. According to examinations of scientists of the
different countries, it has been ascertained that the usage of complicated scheme gas-
turbine installations in heat and power plants shall provide clear, more thermodynamic
effect. Efficiency of two type gas-turbine heat and power plant has been analyzed
basing upon the previously developed methodology: when the gas-turbine installation
of the simplest scheme is used and the second: when the installation of complicated
scheme is used with air intercooling, regeneration and intermediate supply of heat.
Relative saving of fuel that is reached by functioning of gas-turbine heat and power
plant in energy system to compare with the separate methodology of heat power
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supply has been adopted as the major criteria of comparison. Fuel economy on the
second case shall be 20+25% more to compare with the first version.

Efficiency of presumable reconstruction of gas-turbine installations currently
operated in Gardabani, into gas-turbine installation-heat and power plant has been
examined in the work, possibility of the remainder heat utilization on the example of
small-capacity A-41 diesel has been analyzed as well.

Some high power gas-turbine heat and power plant that shall significantly
increase yearly output of electricity in energy system can be made at the territories of
former boiler houses in Georgia. Combined generation of heat and electricity shall
provide savings of more than 1 billion cubic meter natural gas of 80 million USD.
Self-cost of electricity generation shall be the least 2...2,5 cent (kwt/hr). Construction
of the above heat and power plants shall be 2-times cheap than the construction of
gas-vapor heat and power plant of the same capacity. Exploitation of gas-turbine heat
and power plants shall be especially effective in autumn and winter when the peaks of
electricity and thermal loads take place simultaneously.

Efficiency of reconstruction of the previously operated # 44 boiler house in
Gldani, Thilisi into gas-turbine heat and power plant has been analyzed and the major
technical-economic showings have been determined.

Binary steamer-utilizer heating gas-vapor plants are distinguished by maximal

generation of electricity on the basis of thermal consumption and are the most
perspective for heat and power plants. It has been established that power efficiency of
steamer-utilized gas-vapor heat and power plant is mainly depended on the efficiency
factor of gas-turbine plant and the showings of heating gas-vapor turbine power
efficiency. Specific generation of electricity if gas-turbine installation heat and power
plant is the highest on the basis of thermal consumption and reaches to 2,0...2,3.
Accordingly, relative savings of fuel is the most of all in energy system (35...47%).
The present index is significantly depended to the efficiency factor of the sectional
boiler house to be replaced and condense power plant.
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