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1. Introduction

Seven years ago, during the COP21 of 2015, the Paris Agreement was signed to limit global warming. The 196 signatory countries thereby committed to reducing their greenhouse gas emissions by 2050.  Many sectors are involved in these emissions such as agriculture, transport and power. In terms of the power sector, the electricity sector has a key role because it is considered easier to decarbonize and it represented 12% of French emissions in 2019 [1]. 
A good way to achieve the goal of decarbonization is to have a 100% renewable energy mix. Such a system relies on energy storage as renewable energy production is intermittent. In addition, the transformation of the sector generates environmental, economic and social costs and a good combination of current technologies must be found to minimize these costs.
Various studies have focused on the optimization of the electricity mix in 2050. In this article, we focus on the work of Philippe Quirion, a French economist. He studied the feasibility of a 100% renewable mix in 2050 by building several scenarios with different hypotheses on the diverse types of production and storage. [5]
Today, France has a very small storage capacity, so we aim to study the cost of different storage technologies (Pumped Heat Electrical Storage (PHES) systems, methanation and battery storage), to determine the most efficient combination of methods to reduce the costs.  We build an optimization model to determine the best storage strategy in France in 2050. This equates to a linear minimization problem, so we use linear optimization algorithms such as Gurobi. To better the accuracy of our solution, we test out different scenarios for energy production and demand in 2050.
In the first part of the article, we introduce and condition the model studied. Then, we implement several methods to obtain a solution.
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