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Analysis: A parametric study was conducted on the
Brayton cycle pressure ratio (PR2), varying it from
5 to 25, to observe its effect on cycle performance.

Specific Data: The results show that

as PR2 increases from 5 to 25, the specific work of
the gas turbine decreases from 638 klJ/kg to 272.2
kJ/kg. Concurrently, the calculated overall cycle
efficiency decreases from 76.6% to 0.5652.

Implication: The model indicates that for this
system, a lower pressure ratio results in higher
specific work and greater overall efficiency, showing
a high sensitivity to this core design parameter.

Simplified Constraints: The model operates with
several simplified constraints. Key temperatures,
such as the turbine outlet (T4I) and the HRSG stack
gas outlet (T 34 b), are defined as fixed inputs. In a
real system, these temperatures are resultant
variables determined by the overall system
performance and component interactions.

Absence of Pressure Drops: The model neglects
pressure losses 1in the combustor and HRSG. In
reality, friction causes pressure to drop, which would
lower the work output of the turbines. As a result,
the model overestimates the plant's actual net power
and thermal efficiency.

System Interconnection: The parametric studies
reveal that the combined cycle plant is a highly
interconnected system where overall performance
responds to a wide range of design, operational, and
environmental factors.

Key Relationships: The analysis highlights key
relationships, such as the negative impact of high
ambient temperature on compressor work and the

I

I'hese relationships are critical considerations 1n the
design and operation of a real-world power plant.

dominant role of fuel price in the plant's final LCOE.
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Model Refinement: A detalled HRSG model that
calculates the stack temperature due to a defined
pinch point would allow for a more robust analysis
of the interaction between the Brayton and Rankine
cycles and provide 1nsights into system optimization.

Component Quality vs. Cost: The analysis shows
that higher 1sentropic efficiencies directly improve
plant performance. A future design recommendation
1s to perform a life cycle cost analysis. This would
balance the higher initial capital cost of premium
quality compressors and turbines against the long-
term fuel savings from their increased efficiency to
find the most economically optimal components.




