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Abstract

In this thesis, the dual pressure steam generator, which represents the
most important part of the Combined Cycle Power Plant, is studied. The
steam generator is the link between the two power stations (turbine
power station and gas power station) that make up the combined power
station. The study is concerned with the gas power plant currently
located in Qayyarah.

Where a number of researchers in the Department of Mechanical
Engineering, University of Mosul, conducted an energy analysis and
design study for the proposed steam generator in the event of converting
the Qayyarah plant into a compound plant, that is, adding steam turbines
to the current gas turbines. In this study, energy analyzes were
conducted, and the available energy Exergy Analysis, Economic
Analysis, Thermoeconomic Analysis, and Exergoeconomic Analysis.

The purpose of all these analyzes is to obtain a relationship between the
economic and thermodynamic parameters in order to obtain an
objective function that enables us to perform optimization of the
performance parameters of the steam generator to obtain the optimal
values of the performance parameters that achieve the objective
function, which is the exergy factor - economy ( Exergoeconomic
factor).

The above analyzes were carried out using the EES program, where a
mathematical model was developed for this purpose. As well as the
exergy-economic examples were conducted using the same EES
program.

In the analysis of energy and available energy (Thermodynamic
analysis) was done using the first and second laws of thermodynamics.
In economic analysis, cost equations were adopted for each part of the
evaporator, based on the literature on that.

The results of the thermodynamic analyzes led to finding the
thermodynamic parameters for each of the points of the system such as
pressure, temperature, exergy, enthalpy, inter and pi, energy efficiency,
exergy efficiency, and destructive exergy in the system. The results of
the economic analyzes led to finding the cost of each part of the system.



As for the oxygen-economic analysis, it resulted in finding the
exhaustion cost for each part of the steam generator.

All the previous analyzes were conducted to obtain a goal function,
during which the Exergoeconomic Optimization examples are carried
out, after obtaining the objective function, which 1is the
Exergoeconomic Factor, which represents the relationship between the
cost of the equipment and the cost of the destroyed oxygen in that part
of the system. The PP (Pinch Point Temperature), the pressure value of
the PL evaporator and the pressure value of the high pressure evaporator
PH represented the design variables.

Through the application of the program and making examples, the
optimal values for the performance parameters PP, PL, PH were
obtained on the basis of the target function of the oxygen-economic
teacher, and a second target function was also added, which is the
exergy efficiency.

The air mass is decreasing by (12.94%), while the generating

capacity ranges from 131 to 105 megawatts, expressed as a percentage
(19.84%), so the thermal efficiency has decreased by (2.17%), while
the fuel consumption has increased by (21%) and the available
destructive energy has also increased. In the low pressure evaporator by
(22.9%) and also a decrease in the rate of destructive available energy
for the high pressure evaporator from 0.05 to 0.1, while the total
economic cost of the low pressure saver increases at a high rate by
(82.4%), and the economic factor also increases from 0.75 to 1 in the
low pressure saver On the other hand, the economic factor showed a
nonlinear change with low and high pressure. While the economic
factor reaches its highest value when the low pressure is at its lowest
(400-600 kPa) and the high pressure is at its highest (13000-12000 kPa).



