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Overview

In the paper the transmission grid operation and economic feasibility of szenrios with up to 66% of renewable power in Turkey are simulated with the highly resolved power and heat system model HiREPS. The simulations analyse: the effect of up to 83GW of wind power and up to 40 GW of solar power on the transmission grid and power plant operation; the economic options for pumped hydro power are analysed for different power system scenarios and  the optimal share of solar and wind power. Further the effects of the variable renewable energies on the horly electiticy prices are simulated and an optimal investment analysis is conducted for the power system. 
Methods

The HiREPS model is a hourly resolved optimization model which simulates the optimal investment decisions and the unit commitment in the power system. In this paper the HiREPS model of Turkey is used. The model includes a detailed simulation of the thermal power plants (including startup costs and efficiency reductions at part loaded operation), very detailed modeling of the largest 134 hydropower plants in turkey and of the variable renewables solar and wind. A sensitivity analysis is used to analyze the importance of the different parameters and power system components.   
Results/ Conclusions
The simulation results show that with increasing renewable shares the TSO has to actively manage the power generation units to avoid overloading of certain transmission lines. The welfare effect of transmission grid limitations is estimated. Further the effects of the variable renewable energies on the horly electiticy prices are simulated and the economic potentials for pumped hydro power plants are analysed for different szenarios of the turkish power system 2030. 
