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Abstract:

This article introduces a two-stage linear model designed for the coordination of networked microgrids, aimed
at optimizing energy management and enhancing profitability through proactive and corrective strategies.
Initially, the first stage involves day-ahead hourly planning for microgrids, executed in a deterministic
environment without accounting for uncertainties. Subsequently, the second stage addresses these uncertainties
in real-time network operation through a stochastic programming approach. The model's objective function
guantifies and incorporates the variations resulting from both the proactive and corrective phases. To handle
uncertainties in wind and solar energy production as well as load demand, probability distribution functions
derived from Monte Carlo simulations are utilized. From these, representative scenarios are chosen using a
scenario reduction technique. Specifically, the K-means algorithm is employed for scenario clustering, with
the Davies-Bouldin (DB) index facilitating automatic clustering. Additionally, load management is conducted
via a demand response program. The proposed model stipulates that, within microgrids, only non-critical load
levels can be modulated based on the network's economic benefit. This optimization model, formulated as
mixed integer programming, is simulated and resolved in the GAMS software environment. The primary goal
of this two-stage model is to achieve optimal energy management by balancing economic efficiency with
robust network performance. The results obtained validate the model's effectiveness.
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Microgrid (MG)

Cost-based unit commitment (CBUC)

Security-constrained unit commitment (SCUC)
Independent system operator (ISO)

Energy storage systems (ESS)

Controllable distributed generators (CDG)

Wind turbines (WT)

Photovoltaic cells (PVC)

Demand response program (DRP)
Networked microgrids (NMGs)
Renewable distributed generators (RDG)
Monte Carlo simulation
Deterministic problem
Operating costs
State of charge (SOC)

Weibull distribution
Rated power
Beta distribution
Probability distribution function (PDF)
Shut-down
Start-up
Mixed integer programming (MIP)
General Algebraic Modeling System (GAMS)

VEY Sl o) o)leds cpgan Jlo e (65 5] s 50 G0 (owdiges (b 6“6;9“@



