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Overview

The boom of building-up of a new photovoltaic power plants peaked by the end of the year 2010 due to the changes in state guaranteed funding scheme. The last licensed projects which were not connected until the end of the year 2010 will be connected in the first quarter of the year 2011. Total installed capacity in photovoltaics is estimated at 2 200 MWp. The average electricity consumption in Czech Republic is 7 GW during the summer and almost 8 GW for the whole year. Due to the high production from the photovoltaic power plants in comparison to electricity consumption, we can expect strong impact of photovoltaics on spot electricity prices. Daily changes in weather conditions meaning changes in irradiation will result in high volatility of electricity prices. This will create new trading opportunities for market participants. Together with the high importance of a meteorologist on the trading floor, profound changes in trading strategies of electricity traders must take place, who will have to be prepared for high volumes of undispatchable electricity, which will have to be sold by any cost. In other words, the electricity will enter the market with the lowest possible price. This will be the challenge for electricity producers, which generation costs will be above market price and production will be unprofitable. This leads to a discussion about shorter or even longer term power units shut-down, decreasing of power to a technical minimum and additional optimization. Cross-border transfer capacities will play an important part as a tool for arbitrages between the markets in the context of new trading opportunities. The transfer capacities between adjacent markets will be utilized to a higher extent than nowadays. Higher emphasis will be put also on import transfer capacities especially in case of already sold electricity from photovoltaics being lower than assumed. We can certainly expect higher liquidity on intraday markets, where traders and other market participants such as CEPS (transmission system operator) will balance themselves. The price of ancillary services bought by TSO for balancing of deviations on intraday basis will increase due to the unpredictability of electricity production from photovoltaic power plants, because we can expect that majority of conventional generation is hedged on long-term basis and these sources will not be exposed to intraday trading risks. Price volatility on electricity spot markets will affect the whole market including all long term products. This introduces new trading opportunities mostly for proprietary trading. Expected decrease of prices will put pressure on ineffective and expensive power sources, which will not be henceforth competitive. On the other hand, flexible generation will be demanded. It will be mainly gas power plants, which can be started on daily basis and can dynamically adjust its power according to the market situation. The hourly price curve in the summer will change its shape and we can expect peak weakening prices much closer to off-peaks than we used to see in the past.
Methods

For the research and quantification of assumptions shown above, we have created model of expected production from photovoltaic power plants in hourly resolution. This graph was verified against the data from PVGIS (Photovoltaic Geographic Information System). Statistic data from Czech hydro-meteorological institute were taken into account during the model setup. For the calculation of daily price curves an auction office was implemented to be able to process matching curves data in compliance with current matching algorithm used by OTE (electricity market operator). The auction office can easily integrate each day historic data with various scenarios of additional supply and demand on various price levels. Model also uses historical data of not-nominated NTC capacities by the market participants in direction Czech Republic – Germany and integrates these data into market price making.
Results

The year 2011 can realistically lead us to a variety of possible scenarios which we managed to formalize and quantify all of the inputs. Results were in many ways very surprising and broadened our horizons in the electricity market understanding. All of our scenarios are theoretically possible to be fulfilled but only the market itself during this year will show which one is it going to be.
Conclusions

The above mentioned approach is designed to model daily price curves based on the  historical matching curves data, expected photovoltaic power generation and available export/import cross-border capacities. Our model easily integrates changes in market participants bidding behavior. The model quantifies ramifications of the exceptional situation on the coupled Czech-Slovak electricity power market caused by the highest installed capacity in photovoltaics per inhabitant. It is worth to be used as a case model for other markets.
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