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Abstract

This paper presents a case study of a cogeneration system by using mathematical model. The
cogeneration system consists of three main parts: the Brayton cycle for a gas turbine power plant, the
heat recovery steam generator, and the Rankine cycle for a steam turbine power plant. Thereafter, a
study and analysis of the obtained result is performed from the cogeneration system. The
mathematical model is composed of the thermodynamic models for the Brayton and Rankine cycles
and the heat transfer model for the heat recovery steam generator.

The result from a cogeneration system by using mathematical model indicates that the output
electrical power from the Brayton cycle is 34.75 MW and the thermal efficiency is 36.851% with
pressure ratio of 12 and the input heat rate from fuel is 94366.724 kW. The Rankine cycle can produce
the electrical power of 11.053 MW the thermal efficiency is 25.8% and the input heat rate from Heat
Recovery Steam Generator is 42778.421 kW and efficiency of cogeneration system is 60.4%. The
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benefit from this study is to use this mathematical model as a guideline for analyzing the actual

cogeneration system in the future.

Keywords: Cogeneration, Gas Turbine Cycle, Steam Turbine Cycle, Heat Recovery Steam Generator.
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W power (W)

h enthalpy (kJ/kg)

C,  specific heat water (kJ/kgK)
q heat transfer (W)

T temperature (K or °C)

Ny thermal efficiency (%)
LHV lower heating value (btu/scf)

P pressure (bar)

Kk specific heat of air
o pressure ratio

Mow back work ratio

N  isentropic efficiency (%)

v specific volume (m>/kg)
Cmin

C ratio between
Crnax

& heat exchanger effectiveness

NTU number of transfer unit

A, surface area (m?)
m mass flow rate (kg/s)
U overall heat transfer coefficient

(W/m?2K)
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