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Abstract

Cogeneration power plant uses gas turbines as prime movers for generating electrical energy and
heat energy, as well as utilized exhaust gas or waste heat to create process steam. The purpose of this
research is to analyze the efficiency and greenhouse gas emission of cogeneration by using natural gas
fuel. Cogeneration is the use of heat engine or power station to generate electricity and useful heat at the
same time. This power plant included vapor compression system is a commonly used to produce cooling
in the power generation for reduce the temperature of the inlet air at gas turbine. It was found that gross
generation of electrical produce with the vapor compression system increased by 7.09% compare with
excluded vapor compression system. The cogeneration plant used combustion from natural gas between
49.64%-49.90% of thermal efficiency depend on cooling system.

Greenhouse gas (GHG) emissions assessment of cogeneration power plant of this study using the life
cycle assessment principle to according with 1ISO 14040-44. The functional unit of 1 MJ of net electrical
energy and 1 MJ of net thermal energy. The system boundary included natural gas as well, onshore
and offshore gas transportation, gas separation and cogeneration power plant. The next step is impact
assessment used SimaPro 8.3.3 program, assessment method: ReCiPe (H). This results, GHG emissions
from electricity and heat production are 0.092 and 0.0876 kg CO, eq., respectively, with the main impact
from cogeneration power plant. This approach can be used to baseline for the ways to improve energy
efficiency and environment performance in the future.

Keywords: Cogeneration power plant, Greenhouse gases, Natural gas, Efficiency
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Description Excluded Cooling System| Included Cooling System
Values Unit Values Unit
Gas Turbine 1 44360 kw 47150 kw
-Air inlet 30.64 °C 22.03 °C
Gas Turbine 2 44390 kW 47180 kw
-Air inlet 30.65 °C 21.76 °C
Steam Turbine 33490 kw 36590 kw
Process steam 29.86 ton/hr 15.94 ton/hr
Gross Generation 122250 kw 130920 kw
Total fuel consumption 9.169x108 K 9.564 x108 kJ
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Description High Pressure Steam | Low Pressure Steam Process Steam
Values Unit Values Unit Values Unit
Mass Flow 33.56 ke/s 4.99 ke/s 8.29 ke/s
Steam Enthalpy 3484 kl/kg 2990.14 kJ/kg 2839.05 kJ/kg
Thermal Energy 116920 kw 14920 kw 23530 kw
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