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Abstract - In the natural gas pressure regulation station, high pressure natural gas is decompressing using
pressure regulation valves. Waste pressure occurred in the pressure regulation process can be recovered
through adopting turbo expanders. However, in the waste pressure recovery process, Joule Thompson effect
causes below 0°C and this low temperature freezes outside land of pipeline or generates methane hydrate in the
pipeline which can block the pipeline. Therefore, turbo expander systems are accompanying with a boiler for
preheating natural gas. Molten carbonate fuel cell (MCFC), one of the high temperature fuel cell, can use natu-
ral gas as a direct fuel and is also exhausting low emission gas and generating electricity. In this paper, a ther-
modynamic analysis on the hybrid MCFC-turbo expander system is conducted. The fuel cell system is ana-
lyzed for the base load of the hybrid system.
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Fig. 1. Schematics of MCFC.
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Table 1. MCFC operating condition [6]

Operating Temperature 650 T
System Pressure 3 bar
Cell Voltage 0.8 v
Current Density 150 mA/em?
Power Density 12 kW/m?
Net Thermal Efficiency 48.2 %
Fuel Utilization 80 %
02 Utilization 30 %
CO2 Utilization 40 %
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