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Abstract

This paper proposes a decision-oriented quantitative evaluation framework for regional microgrids,
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aiming to bridge the gap between short-term operational decisions and long-term planning-oriented
performance assessment. The framework decouples system inputs, operational decision mechanisms,
and performance evaluation layers, and maps operational behaviors into annualized indicators in-
cluding cost, fuel consumption, and CO2 emissions. A three-generator diesel microgrid is used to
demonstrate the framework under two scenarios: a baseline dispatch rule and a cost-priority deci-
sion-oriented rule. To enhance reproducibility, a verifiable numerical example is added based on ex-
plicit generator parameters, an annual load-duration curve, diesel price, and an emission factor. Un-
der the adopted assumptions, the decision-oriented scenario reduces annual fuel use, operating cost,
and CO2 emissions by about 3.55%, 3.55%, and 3.55%, respectively, compared with the baseline sce-
nario. The study shows that even simple and interpretable operational rules can provide meaningful
evidence for planning and policy decisions when embedded in a unified long-term evaluation frame-
work.
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Figure 1. Decision-oriented quantitative evaluation framework
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Table 1. Generator specifications
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Table 2. Annual load duration curve
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Table 3. Unit priority and annual evaluation results
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Figure 2. Comparison of annual evaluation results for the two scenarios
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