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Abstract

The present research has involve a theoretical study to evaluate
the performance of an Integrated Solar Combined Cycle Power Plant
by using a mathematical code , the simulating of the system was by
the Engineering Equation Solver program .A Beije simple gas turbine
power plant of 150 MW was adopted in current study .In this study
first of all the performance of the simple unit has been investigated to
obtain the effect of ambient temperature on its performance and in
particular the mass flow of air, power output ,thermal efficiency and
specific fuel consumption . The second part was include combine the
gas turbine unit with steam unit by dual heat recovery steam generator
to get the larger amount of heat losses with the exhaust gases out from
gas turbine . However , the last part was concentrated on the
combination of the combined power plant with solar field and estimate
its benefit in order to form the integrated solar combined cycle power
plant .

The result of the first part which deals with the gas turbine unit
shows the higher of the ambient temperature from 15°C to 45°C
resulted in lower the mass flow rate of exhaust gases ,power output ,
thermal efficiency and the mass flow rate of air entering to the
compressor about (9.4%),(20%),(11.8%),(9.4%) respectively ,while
the specific fuel consumption increase nearly about (13.38%) ,and the
temperature of exhaust gases increased from 545.8°C to 561.8°C when
the ambient temperature increased from 15°C to 45°C .

The second part results about the combined power plant shows
that when the simple gas turbine unit operate with 15 °C and
compression ratio equal to 11.47 , the power output increase (35.7%)
about these of the simple gas turbine unit , that mean gain additional
power equal to 83.555 MW . The efficiency of combined power plant
reached to (52.5%) and increased (31.5%) about the unit in case of
simple gas turbine , while it decrease (2.4%) when the pinch point

increased from 10°C to 42°C .



In the last part, the performance of integrated solar combined
cycle power plant was carried out to estimate the value of
improvement .However, when 3% of the mass flow rate of water is
drawn out from combined power plant to pass through solar system,
results shows that an improvement in power output and the thermal
efficiency nearly by (2.75%),(2.8%) respectively , about the values of
the combined power plant .However , when the ratio of drawn water
increased to 21% of the total mass flow rate of water, the power
output and the thermal efficiency would be the same of that of
combined power plant . The specific fuel consumption decreased
(2.76%) about the combined power plant .

Finally, applying solar system to combined gas turbine power
plant would improve it's performance eventually, but these
improvement may be not valuable unless economic study will be
carried out .
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