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1. Motivation

• Implementation of microgrids to enable the 
integration of DER.

• volatility of renewable energy generation

• Lack of perfect information for the operative 
planning of Microgrids

Alternatives to optimize the energy cost in microgrids 
considering uncertainties.
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2. Objectives

• Modeling a microgrid aimed to identify the optimal 
network operations planning.

• consideration of the stochastic behavior of PV 
production and energy consumption into the optimal 
solution.

• Presentation of the implemented approaches and 
improving opportunities.
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3. Model of the Local Energy System
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Modeling the microgrid in AIMMS environment

AIMMS
Parameter  & Settings

- Energy Costs per Unit
- Efficiency  
- Nominal Power
- Energy Prices

Power Balance Constraint

Minimization of the 
Objective Function
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4. Optimization without Uncertainties

• Deterministic Solution

day-ahead Forecast

• Charge and discharge cycles (decisions)

• Energy exchange with the utility network (impact)

PV - Generation

Energy Demand

Energy prices in the 
market

Parameters of the 
components
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Optimal Scheduling of the Battery
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5. Approaches to deal with 
Uncertainties

• Implemented Approaches
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Scenarios Generation

Algorithm

PV - Generation Energy Demand
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Monte Carlo Simulation

Deterministic Analysis 
(Samples)

Stastistical Analysis 
(Mean Value)
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Multistage Stochastic Programming
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Heuristic

Scenario Reduction

Clustering
K-Means

• Scenario Tree Generation



Scenario Tree
Scenario-Based (Heuristic) Clustering
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Decision-Making Function

Scenario Reduction Scenario Tree Decision per Stage

k – means Algorithm

Day-Ahead Analysis Decision – Making in Operation

Scheduling Battery
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6. Test Results

• Deterministic vs. k-means
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• K-means vs. Monte Carlo 
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7. Conclusions 
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Perspectives

Topic Opportunities and Improvements

Scenario 
Reduction

• Optimization of K-Means Algorithm
• Implemantation of Monge-Kantorovich-Distance

Microgrids 
model

• Island Modus Operation
• Taking into account additional stochastic variables
• Integration of e-Vehicles (V2G)

Topology • Advancement of Network Topology

Objective 
Function

• Based on Energy Exchange with the Utility Network
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