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MODERN ELECTRIC GENE-
RATING STATIONS

1.1 How Power Is Generated

irtually all the electric power in the United States today
V is generated by one of the methods depicted schematically
in Fig. 1. 1. Approximately 90% of the electric power are
generated by what is called the thermal-mechanical generation
concept. In this concept, heat energy is converted into me-
chanical energy which powers an electric generator. Most of
these power plants use the Rankine' cycle for conversion of

heat energy to mechanical power.

Fousil Heat | Stcam | Mochanicl o ) Electrical
——ﬁ;—u Boiler 1 rurbi . > enorgy
Heat

from | Steam Heat Turbi Mechanical Generator M
Nuclear Sencralor | cnergy energy eneTRy
reactor

Resevoir | Hydrauic Mochani 3| Generator —i—-—-)

water turbine energy energy

Figure 1.1 Modern methods of electric energy production

Fossil-fuel plants represent the most common application of
1



the thermal-mechanical concept. Coal, gas. or a petroleum
fraction is mixed with air and injected into a boiler where
combustion takes place. In most plants, heat from combus-
tion is used to convert water to steam. This steam, in turn,
flows through large pipes to a multistage turbine. In some
plants fired by petroleum or gas, the combustion products
flow directly to the turbine. As the steam or hot gas passes
through the turbine, energy is extracted from the vapor to
run the turbine. The turbine is mechanically connected to the
generator, and it drives or rotates the generator, allowing the

production of electrical energy.
1.2 Steam Power Plants

he most widely used fossil systems burn coal or a heavy
T petroleum fraction to supply the thermal energy, and
employ a steam turbine to power the electric generator. A
typical heat cycle for a modern coal plant utilizing the Rankine
cycle is shown schematically in Fig. 1. 2.

Coal has been, and for at the next decade or so will contin-
ue to be, the largest source of fuel for electrical generating
stations in the United States. As early as 1925, coal generat-
ed 57% of this country’s electrical power. Coal generated an
average of 52% of the electrical power during the period from
1925 to 1970. Ultilities burn about 65% of all the coal mined

in the United States. In 1985 it is projected that coal will
2
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Figure 1.2 Heat cycle for a coal-fired boiler

generate approximately 47 % of the electrical power, and 875
million tons of coal will be consumed.

U. S. policy is to move away from the use of petroleum for
electric power generation. This de-emphasis on petroleum use
for electric power generation will take years to have a substan-
tial effect. Power generation by petroleum dropped slightly in
1974-1975 as a result of the original oil embargo, but in 1976
the use of petroleum rose to an all-time high of 556 million

barrels for the generation of 320 billion kilowatt-hours. It has
3



