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Abstract

Sustainable and economical electricity supply in coal-fired thermal power plants requires effective
coordination between fuel supply chain decisions and unit commitment planning. However, in
most prior studies, these two domains have been optimized separately, leading to increased
operational costs and reduced system efficiency.

This study proposes a multi-period Mixed-Integer Linear Programming (MILP) model for the
integrated optimization of the coal supply chain and thermal power plant production scheduling.
The proposed model simultaneously considers decisions related to coal procurement, storage,
retrieval, and allocation of multiple coal types with varying calorific values, along with unit
commitment (on/off scheduling), power output levels; and startup/shutdown costs. The objective
function minimizes the total costs of power generation, calorific-value shortfall penalties, storage,
sulfur removal, and energy shortage penalties.

The model was implemented in the GAMS environment and solved using the CPLEX solver for
two test cases: a small-scale instance (¢ generators, ¥ coal types, and ) * time periods) and a larger-
scale instance () + generators, © coal types, and Y ¢ time periods). Numerical results show that, in
the small-scale problem, the optimal ebjective function value equals Y>32¢,£70 cost units, with
the entire electricity demand fully met across all periods without any shortfall. Moreover,
generators operated without unnecessary shutdowns and used an optimal fuel blend, resulting in
lower total costs, improved fuel efficiency, and enhanced system reliability.

Sensitivity analyses further confirm the model’s flexibility in responding to variations in electricity
demand, generation‘capacity, and coal supply.

Keywords:. Coal supply chain, Power plant production planning, Mixed-integer linear
programming (MILP), Total cost minimization
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Supply chain and
o Inventory and o . Green Supply production
Optimization method resource Objective Function hai lahni Author(s) (Year)
management chain  pranning
integration
MILP X Cost minimization X X Danandeh et al (Y+)7)
Stochastic programming v Cost minimization v X Wang et al (Y:Y9)
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