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During the last fifteen years, the National Renewable Energy Laboratory (NREL) has modeled biomass-to-ethanol processes and estimated capital and operating economics for the processes.  Modeling and economic estimates are based on parameters that are typically entered as single values; however, feedstock composition and other parameters vary considerably and would be better modeled as probability density functions.  In a Monte Carlo analysis, random values (fitting the appropriate probability density functions) are assigned for multiple parameters, the simulation is run, and the results are recorded.  The iterative process of value assignment, calculation, and recording is used to develop resulting distributions that are reported in histograms and cumulative probability curves.

In 2002, NREL published an updated design report for the co-current dilute acid prehydrolysis and enzymatic hydrolysis process with a single corn stover composition.  Additional simulations have been run using the compositions of 600 unique corn stover samples to show the effect of those compositions on ethanol yield, total project investment, and minimum ethanol selling price.  The results indicate that feedstock composition can modify the minimum ethanol selling price by $0.20/gal.  Also, a Monte Carlo analysis was run using probability density functions for the following:  feedstock composition, pretreatment, enzymatic saccharification, and fermentation yields to show the effect of multiple variables on the process.

