Uncertainty and Sensitivity Analysis Report

1. Project/Study Title

Analysis of Energy Consumption in Manufacturing Process

2. Introduction

This document details the Uncertainty and Sensitivity Analysis conducted to assess the robustness of the
model results for the energy consumption study. The objective is to identify key input parameters influencing
the model and evaluate how uncertainties in these inputs affect the outcomes.

3. Key Assumptions

e Process parameters remain constant across production batches.
e External factors such as temperature or humidity are controlled and negligible.
e Measurement errors in input data are normally distributed.

4. Input Parameters and Ranges

Parameter Unit Base Value Range Distribution
Raw Material Flow Rate kg/h 500 480 - 520 Uniform
Machine Efficiency % 92 90-95 Normal
Ambient Temperature A°C 25 22-28 Triangular

5. Methods Used

¢ Monte Carlo Simulation: 10,000 iterations to model variability in input parameters.
¢ Sensitivity Analysis: Correlation coefficients and tornado diagrams used to determine the impact of each
input on the output.

6. Results Summary

Uncertainty Analysis Results

e Mean Total Energy Consumption: 14,200 kWh
e Standard Deviation: 900 kWh
e 95% Confidence Interval: 12,400 - 15,800 kWh

Sensitivity Analysis Results

e Raw Material Flow Rate and Machine Efficiency had the highest correlation with total energy consumption.
¢ Ambient Temperature impact was minor compared to other variables.

7. Discussion

The results indicate that uncertainty in raw material flow rate and machine efficiency contributes most
significantly to the output variability. Efforts to control or better estimate these parameters would improve the
reliability of the model. Other parameters have a relatively smaller effect and thus require less rigorous control.



8. Conclusions

Uncertainty and Sensitivity Analyses have identified critical input variables and their effects on the studya€™s
outcome. Addressing the most sensitive parameters can enhance confidence in the model predictions.

Important Notes

¢ Uncertainty analysis helps quantify the confidence in model outputs.

e Sensitivity analysis identifies which parameters most influence results.

Clear documentation of assumptions and input data is crucial.

Results depend strongly on the quality and range of input data.

e Review and update analyses when new or more accurate data becomes available.
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