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Exergy Analysis for Thermal Power System of A 600 MW Supercritical Power Unit
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ABSTRACT: The matrix equation for exergy balance of
regenerative system was derived, and the mathematical model
for exergy analysis of thermal power system was presented.
Exergy losses and exergy efficiencies of the main components
of a domestic N600-24.2/566/566 power unit were calculated
by this model. The results indicate that the exergy efficiencies
of low pressure heaters are lower than those of high pressure
heaters, the exergy destructions in low pressure heaters are also
lower. The exergy efficiency of the steam turbine is higher than
relative internal efficiency, the exergy efficiencies of the high
pressure turbine, intermediate pressure turbine and low
pressure turbine are 93.20%, 96.18% and 89.61%, but the work
of the low pressure turbine is the largest, so there is energy
conservation potential for the low pressure turbine. The
coefficient of exergy loss is found to be maximum in the boiler
(49.47%) while much lower in condenser (1.232%). In
addition, the calculated thermal efficiency of this power plant is
44.54% while the exergy efficiency of the power cycle is
43.52%.

KEY WORDS: power unit; thermal power system; exergy
analysis; energy conservation
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Fig. 1 Schematic diagram of a surface heater
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Fig. 2 Schematic diagram of hybrid heater
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Tab. 3 Calculating results of the thermal power system
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