Accepted Manuscript

ENERSGY

Power ramp-rate control algorithm with optimal State of Charge reference via
Dynamic Programming

Jean-Laurent Duchaud, Gilles Notton, Christophe Darras, Cyril Voyant

Pl S0360-5442(18)30292-5
DOI: 10.1016/j.energy.2018.02.064
Reference: EGY 12364

To appearin:  Energy

Received Date: 27 June 2017
Revised Date: 8 January 2018
Accepted Date: 14 February 2018

Please cite this article as: Duchaud J-L, Notton G, Darras C, Voyant C, Power ramp-rate control
algorithm with optimal State of Charge reference via Dynamic Programming, Energy (2018), doi:
10.1016/j.energy.2018.02.064.

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.


https://doi.org/10.1016/j.energy.2018.02.064

Power ramp-rate control algorithm with optimal State
of Charge reference via Dynamic Programming

Jean-Laurent Duchaud®*, Gilles Notton®, Christophe Darras®, Cyril Voyant®

®Research Center Georges Peri, University of Corsica, UMR CNRS 6134

Abstract

This article presents a new control algorithm for an Intermittent Renewable
Energy Systems coupled with an Energy Storage System (ESS) connected to a
load and to the grid. It aims to limit grid power ramp-rate, to optimize energy
trading and to manage the ESS State of Charge (SoC) under several constraints.
The strategy uses a ramp-rate limiter algorithm with a SoC feedback control.
The controller reference is optimized with a Dynamic Programming algorithm
using weather and consumption predictions. Every two hours, the optimization
is refreshed with the actual SoC and new predictions. The algorithm is applied
on real data measured in Ajaccio and shows a light improvement in the plant
operation cost and ensures that the ESS is not depleted at the end of the day.
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Introduction

With the increasing interest on renewable energy, partially autonomous
micro-grids are developing. Their main objective is to produce a ‘clean’ en-
ergy —usually wind or solar— close to the consumers. Those micro-grids are
connected to the main grid to buy or sell energy when the production is either

insufficient or in excess. Distributed production is especially attractive in areas
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