Accepted Manuscript

Title: A rolling horizon approach for optimal management of
microgrids under stochastic uncertainty

Authors: Javier Silvente, Georgios M. Kopanos, Vivek Dua,

Lazaros G. Papageorgiou ( (ChenE
PII: S0263-8762(17)30466-5

DOI: http://dx.doi.org/10.1016/j.cherd.2017.09.013

Reference: CHERD 2817

To appear in:

Received date: 20-5-2017
Revised date: 7-9-2017
Accepted date: 11-9-2017

Please cite this article as: Silvente, Javier, Kopanos, Georgios M., Dua, Vivek,
Papageorgiou, Lazaros G., A rolling horizon approach for optimal management of
microgrids under stochastic uncertainty.Chemical Engineering Research and Design
http://dx.doi.org/10.1016/j.cherd.2017.09.013

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.cherd.2017.09.013
http://dx.doi.org/10.1016/j.cherd.2017.09.013

A rolling horizon approach for optimal management of microgrids under stochastic
uncertainty

Javier Silvente,2 Georgios M. Kopanos,® Vivek Dua,2 Lazaros G. Papageorgioua*

aCentre for Process Systems Engineering, Department of Chemical Engineering, University College London, Torrington
Place, London WC1E 7]JE, United Kingdom.
bCranfield University, School of Water, Energy & Environment, Bedfordshire MK43 0AL, United Kingdom.

*corresponding author: l.papageorgiou@ucl.ac.uk

Highlights
e Optimal management of energy and heat within a microgrid under uncertainty.
e A two-stage stochastic rolling horizon MILP formulation is proposed.
e Uncertainty of generation and demand is considered.
e Flexible electricity demand and interruptions are possible applying penalty terms.
e Time-varying resource profiles are considered.

Abstract

This work presents a Mixed Integer Linear Programming (MILP) approach based on a combination of a
rolling horizon and stochastic programming formulation. The objective of the proposed formulation is the
optimal management of the supply and demand of energy and heat in microgrids under uncertainty, in order
to minimise the operational cost. Delays in the starting time of energy demands are allowed within a
predefined time windows to tackle flexible demand profiles. This approach uses a scenario-based stochastic
programming formulation. These scenarios consider uncertainty in the wind speed forecast, the processing
time of the energy tasks and the overall heat demand, to take into account all possible scenarios related to the
generation and demand of energy and heat. Nevertheless, embracing all external scenarios associated with
wind speed prediction makes their consideration computationally intractable. Thus, updating input
information (e.g., wind speed forecast) is required to guarantee good quality and practical solutions. Hence,
the two-stage stochastic MILP formulation is introduced into a rolling horizon approach that periodically
updates input information.
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