[bookmark: _GoBack]The increase in the demand for energy and current concerns on sustainability are supporting the development of technologies that use solar radiance and wind and biomass as sources of energy and, in the case of biomass, also as a source of chemicals, since it is a carbon source. One of the main features of renewable sources of energy is their variability across regions and with time. In particular, renewable sources constitute a major challenge due to their non-consistent daylong and yearlong availability. Therefore, storage systems or supplementary sources of energy or a combination of them are needed in facilities that are based on renewables in order to operate under a steady state, Weekman (2010) and Yaun and Chen (2012). However, it is also possible to produce chemicals, e.g. methane, via water electrolysis (Levene et al., 2005) and using the CO2 present in flue gases instead of dumping it to the atmosphere. This means that we are not only capturing the CO2 to further produce chemicals, but we are also storing energy for a continuous operation of the system downstream.
We present the optimal year round production of methane from water electrolysis and CO2 comparing the use of solar PV systems and wind turbines on a monthly basis. The process starts by obtaining electricity in a wind farm or a solar field, which is used to produce oxygen and hydrogen from water in a system of electrolyzers. The oxygen is then purified and stored using a series of equipment, while the hydrogen is purified using a deoxygenating reactor and is then used to react with CO2 to synthesize methane. We operate the plant for a year considering the wind or solar availability. We evaluate several alternatives: the use of wind alone, constant and variable methane production, the optimal renewable source selecting between solar and wind, and we finally screen Europe and the US for the use of both sources of energy. The problem is formulated as a multiperiod MINLP optimization.
For the use of wind alone, the investment of a plant devoted to synthetic natural gas production is 375 M€ for a production cost of synthetic methane of 13.1 €/MMBTU (0.48€/Nm3), a price that is currently over that of the selling price of natural gas. If the plant operates at a constant methane production rate, the investment and production costs are almost double, 546 M€, but we can obtain credit from the excess of electricity produced, 375 GWh/yr, during some months. Furthermore, 2.9 kg of CO2 can be reused per kg of CH4 produced in this process.
However, for a case of study in a particular location, the use of solar energy is cheaper than the use of wind energy in terms of inversion (240 M€) and production costs (0.25 €/Nm3 vs. 0.48 €/Nm3), while the monthly operation of the process differs due to the availability of renewable energy. 
The use of wind and/or solar energy depends on the region and the area available to install either the wind turbines of the PV panels. We screen the US and the EU for the preferable renewable source of energy as function of the wind velocity and solar incidence. It turns out that solar is the most preferable in most regions. However, the limitation comes from the usage of the ground. While a solar field requires certain preparation in order to install the panels and once the solar field is in place the ground cannot be used for other activities, the wind farm allows further use of the land, such as agricultural activities, since the actual area that the turbines use is significantly lower than that of the panels.
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