Abstract
[bookmark: _GoBack]The most of the companies in the industry sector are using long term electricity contracts. This may not be a good strategy, because of the price of the electricity energy. The price of the long time contracts depends a lot on the maximum of the consumption in the whole period. With this is meant, that as the consumption is changing, the companies are still paying for the “maximum possible consumption”, what is quite expensive and unnecessary, if we can pretty precisely forecast our future consumption. So in our work we will try to split up the electricity contract into three parts. One will be a base consumption, which is the same all the year. Another will be a consumption, which will be covered by the medium term electricity contracts. The last part will be based on the electricity spot prices and will cover the jumps and peaks in the electricity consumption. Next we will think about trading on the spot and futures market, because of the decreasing nowadays trend in electricity prices. So our research question is, if the companies can save the money comparing the current long term electricity contract, the combination of the long, medium term and spot prices of the electricity and using spot and future trading.
Introduction
Before the 90’s the electricity market was regulated by state authorities. There was no trading in electricity, because electricity prices were set as a function of generation, transmission and distribution costs. In recent years, a deregulation process has taken place in many countries, and this has opened up electricity markets for trading and has interconnected adjacent markets. The main aim of deregulation was to introduce competition into generation and supply activities (though not into transmission and distribution, which remain natural monopolies). Electricity prices are now determined by the interaction between supply (generators) and demand (suppliers, who trade with energy and ultimately sell energy to customers).
Another aspect for making this paper is the fact of the solar boom in Czech Republic. There were a lot of installation of the PV during the the last years. At the end of the year 2009 there was registered 65MW, 462 MW in 2010 and 1952 MW at the beginning of the year 2011. This was caused by the generous feed-in tariff system, which made from the PV very good investment opportunity. The boom peaked at the end of the 2010 after the new law of 26% tax was approved by the Czech Senate. But there is still some new installation of the PV. At the end of 2011 it was 1965 MW and 2072 MW at the end of the year 2012. This cheap electricity sources (it is cheap, because of the state feed-in tariff system) push the prices of the electricity down. 
Dependence of the electricity prices on a rise in photovoltaic
There is the obligation to produce electricity from renewable sources, if it is possible. This rule is significant intervention into economy supply – demand model, which is the electricity prices set by. On the Figures 1, 2 is shown the comparison of the methodology of setting the price at 9.3.2009 and 4.3.2013. Both diagrams are for the Monday, the same hour (12:00) and the same season, so we suppressed the deterministic effect of the electricity prices. The realized prices were 48,71 EUR/MWh and 40,53 EUR/MWh for the 9.3.2009 and 4.3.2013 respectively. It can be seen from the diagrams that there is the rise of demand, which is the expected trend in the most countries and the decrease of the price. It can be seen too that the auctions are made with the strong negative prices nowadays. It is caused by the high costs for the power plant shutdowns or changing the power level. 
The high percentage of the differences between these two diagrams is caused by the rise of the renewable sources. The renewables electricity sources move the supply curve to the right, which cause the decreasing of the prices in the spot market. This influences the price of the electricity both in the spot market and the prices of the electricity contracts. This will be described in the next chapter.
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Figure 1: Matching curve in 9.3.2009. The white line is the demand and the orange line is the supply. Thick line is the realized supply. Source: www.ote-cr.cz
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Figure 2: Matching curve in 4.3.2013. The white line is the demand and the orange line is the supply. Thick line is the realized supply. Source: www.ote-cr.cz

Development of the prices in the spot market and the prices of the electricity contracts
As can be seen from the Figure 3 the electricity prices in the energy market have been decreasing since 2008. (We can see a dependency between PV boom and the start of the decreasing of the electrictiy prices). As the price in the energy market falls down, the prices for electricity contracts are declining too. For example the price in the energy market decreased by 29% between 2008 and 2009, but the contracts for the households decreased only by 15%. In the year 2010 the prices of the electricity in the energy market was still decreasing, but the electricity price contracts more or less fluctuates and the decreasing can be seen only at some suppliers. Future development is believed to have the same trend. So for these reasons, we beliave that the long term contracts are not competitive in this market conditions and the decreasing trend of electricity price.
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Figure 3: PHELIX future price CAL-14. Source: www.eex.com
We can use spot data too (Figure 4), where is the decreasing not so significant and could be difficultly seen from data so we added the regression line, where from x coefficient we can see that there is decreasing trend too (but a very weak). 

Figure 4: Spot prices (PHELIX index). Source: www.eex.com
Data
For our case of study we used the consumption diagram of one anonymous Austrian company, which deals with industry production. With the year consumption about 540 GWh we can take this company as a large buyer. We use data for every 15 minutes from 1.1.2012 to 30.11.2012. On the Figure 5 you can see the consumption diagram of the company.

Figure 5: Consumption diagram. Values are displayed in MW.
In the data can be seen very strong intra-day and intra-week patterns. This is detailed shown on the Figure 6.
 Figure 6: Consumption diagram of the first two weeks in the year. Values are displayed in MW.
On the last two Figures, there can be seen some interesting facts.  The base consumption is about 180 MW and there is no significant drop under this line. So this demand we could cover by some long term contract with power plants, which need the stable output. So we could cover this base demand by nuclear or coal plants. Another level of the consumption is at 550 MW, which is the background consumption for the working days. The rest consumption will be covered by the spot market (here we mean EEX). This approach will be used in the next chapter.

Comparison of the prices for the electricity
In this chapter we will compare the prices for several strategies how to supply the electricity power from 1.1.2012 to 30.11.2012. We assume our company to be big enough to be able to trade on the energy exchange and to simplify we assume that we can find a suitable counterparty for the concrete electricity contracts, which we will use in this chapter. All the strategies will be presented next and the prices will be presented and displayed on the Figure 7 and Table 1 at the end of the chapter.
CEZ contracts
At first we will compute the prices for the CEZ electricity contracts. Here we use two contracts: 
· Long term contract with fixed price on 1821 CZK per MWh which is with the 2012 average exchange rate (0,03979EUR/CZK) 72,458 EUR/MWh
· Long term contract with price set up for the next month depending on the spot electricity prices. The average price is 44,51 EUR/MWh with standard deviation 4,53 EUR/MWh.
Information about contracts can be found at [1].
Spot and Futures
Spot and Future prices can be obtained from the [4]. Here we used the EEX, because of the higher liquidity and the activity in the energy exchange in the Austria. For Czech Republic we use these data too, because of the strong correlation between EEX and PXE. So the used data sets are:
· PHELIX spot price index (hourly data), with average value of 43,21 EUR/MWh and standard deviation of 15,4 EUR/MWh
· Futures PHELIX CAL-14 (daily data), with average value of 49,97 EUR/MWh and standard deviation of 1,78 EUR/MWh
Combination of the nuclear, coal and spot
Here we split the data like was explained in the previous chapter into base consumption (0 – 180 MW) covered by nuclear energy, base consumption of the working days (180 – 550 MW) covered by coal energy and the rest is supplied from spot electricity market. The prices for electricity from nuclear and coal power plants for Czech Republic were set according to [3], where the prices between 2010 and 2012 were increased by inflation index. So we got the price for nuclear energy: 59,61 EUR/MWh and for the coal energy: 72,38 EUR/MWh. In these prices is included 5% discount rate. In the next Table and Figure we will present the results of all strategies.


	Type of Contract
	Price [EUR]

	CEZ long term contract with fixed price
	379050,532

	CEZ long term contract with montly price
	231785,484

	Spot electricity (EEX)
	224570,294

	Electricity Futures (EEX)
	261463,389

	Combination of nuclear, coal and spot
	312979,417


Table 1: Comparison of the prices of the different strategies of electricity supply.
 Figure 7. Comparison of the prices of the different strategies of electricity supply. Prices for every 15 minutes are displayed in EUR.

Conclusion
We have achieved results, which range between 224 570 Euro and 379 050 euro per year. The highest value is more than 1,6x the smallest value, which means that because of these big differences in the prices for contracts, there should be pay particular attention for right choose of the electricity contracts. 
As we expected, the lowest prices for the electricity contract were achieved by the spot market and the CEZ contracts, which is connected to the spot market index. On the other side the definitely worst contract was the long term contract with the fixed price. Our mixed model for taking electricity energy from nuclear and coal power plants and from spot market is placed somewhere in the middle of the price range. So this strategy is not competitive. 
The total result of this work is then that the companies with big electricity consumption should not use the long term electricity contract and start to think about using of the short term, flexible contracts.
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