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Abstract TE140174

The objective of this research is to evaluate both technical and financial potential of cogeneration
system in a parboiled rice mill whose capacity is 576 ton paddy/day. The generated electricity is
supplied to the mill and exported the surplus to the grid. The energy analysis was conducted for
determining thermal and electrical loads of the mill. It was founded that the thermal load
requirement for hot water soaking (71 .30C), steaming (saturated steam at 11 bar,) and hot air
drying processes (IZOOC-14OOC), were 172.2, 265.6, 624.1 MJ/ton paddy, respectively. The

electricity consumption was 6,517,780 kWh/y.

Based on the energy load, the topping-cycle cogeneration with back-pressure steam turbine was
designed on thermal-match and husk-match. Results from this study indicated that, in case of
thermal-match, the husk-fired boiler with capacity of 15 ton/h (25 bar,, 4OOOC) and 1200 kW back-
pressure turbine can generate power of 1157.2 kW. Based on 180, 240 and 300 operating day (24 h)
per year, the payback period, internal rate of return and return on equity were determined. It
showed that the feasibility results were 5.5 years payback period, 17.05%(IRR), 19.02%(ROE) for
180 d/y; 3.7 years payback period, 26.40%(IRR), 35.95%(ROE) for 240 d/y; and 2.9 years payback
period, 35.15%(IRR), 54.33%(ROE) for 300 d/y. For the husk-match case, the husk-fired boiler
with capacity of 18 ton/h (25 bar,, 400°C) and 1500 kW back-pressure turbine can generate p(:lwcr '
of 1432.4 kW. The results, which were more feasible than thermal-match, were 3.7 years payb,ack
period, 26.72%(IRR), 36.54%(ROE) for 180 d/y; 2.6 years payback period, 38.29%(IRR), 61.15%
(ROE) for 240 d/y; and 2.0 years payback period, 49.60%(IRR), 86.61 %(ROE) for 300 d/y.





