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Application of Monte Carlo Analysis in Technical-Economic Evaluation of Chemical
Projects

—A Case Study of a Biomass—to—Methanol Project
Zhou Lin ( Sinopec Nanjing Engineering Co., Ltd., Nanjing Jiangsu 211100, China )

Abstract: As the chemical industry transitions toward green and high-end development, risk assessment in the pre-
liminary technical-economic evaluation of projects has become critical to mitigating major investment risks. Addressing the
complexity and dynamic interdependencies of risk factors in chemical projects, this study innovatively integrates the Monte
Carlo simulation method into the technical-economic evaluation framework, establishing a multi-parameter joint probability
model based on internal rate of return (IRR). Through a case study of a green chemical project producing 180,000 tons of
biomass methanol annually, the distribution function of product prices is analyzed, and the economic impacts of four core
risk factors—product price fluctuations, raw material cost volatility, production load variability, and construction investment
deviations—are simulated. Simulation results reveal that the project faces a 32.21% risk when considering product price
fluctuations alone, which increases to 36.08% under multi-factor scenarios. The research demonstrates that the Monte Carlo
method effectively quantifies economic risks, providing robust data support for pre-investment decision-making.
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