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ALTERNATIVE ENERGY SOURCES IN EUROPE: GENERAL TRENDS AND PERSPECTIVES
Abstract. The results of monitoring the current state and prospects of alternative energy sources in Europe are presented. Separately, the forecasted data on the development of solar energy up to 2050 on a global scale are presented. The problematic issues of transition to renewable energy sources in different countries of the world are identified.
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АЛЬТЕРНАТИВНІ ДЖЕРЕЛА ЕНЕРГІЇ В ЕВРОПІ: 

ЗАГАЛЬНІ ТЕНДЕНЦІЇ І ПЕРСПЕКТИВИ
Анотація. Представлені результати моніторингу існуючого стану та перспектив альтернативних джерел енергії в Європі. Окремо представлено погнозовані дані розвитку сонячної енергетики до 2050 року в світовому масштабі. Виявлені проблемні питання щодо переходу на відновлювані джерела енергії в різних країнах світу.
Ключові слова: відновлювальні джерела енергії, сонячна енергетика, вітрова енергетика, прогноз.

The share of renewable energy sources (RES) in electricity production in the European Union increased again in 2018, reaching 32.3%. This corresponds to an increase of more than two percentage points over the previous year. New wind, solar and biomass power plants have replaced coal in the generation structure, especially in Germany, the UK and France. At the same time, the use of hydropower has returned to its normal level, which has reduced the production of natural gas. As a result, electricity generation from coal in the EU fell by six percent in 2018, and compared to 2012, it decreased by 30 %. These are the main findings of a new EU electricity survey conducted by Agora Energiewende (Germany) and Sandbag (UK). The dynamics of the structure of electricity generation in Europe is shown in figure 1, a. Europe is proving that replacing coal generation with renewable energy is the fastest way to reduce greenhouse gas emissions. In just six years, between 2012 and 2018, the annual CO2 emissions of European coal-fired power plants decreased by 250 million tonnes without increasing emissions from gas-fired power plants. In 2018, solar energy grew by about 10 GW (the most powerful growth in recent years), its share in the production was 3.9%. In some countries, the share of the sun was much higher – in Italy (slightly less than 9%), Greece (slightly less than 8%) and Germany (about 7%). According to the optimistic forecast, the solar energy market (annual commissioning of new capacities) may grow to 30 GW by 2022. The main reason for reducing the price of the modules. In 2018, they were 29% cheaper than in 2017. Solar energy production reached its peak in the Nordic countries due to the very hot and dry summer of 2018. This helped fill production gaps caused by the failure of hydro, wind and nuclear power plants in the hot summer. In the six EU countries (Ireland, Finland, Poland, Sweden, Croatia and Hungary), the share of the sun still does not exceed one per cent. Despite the growth of solar energy by 10 GW, the EU today accounts for less than 10 percent of the world market. The change in the structure of EU energy production in 2017-2018 is shown in figure 1, b. Next, let's look at the growth of the share of renewable energy by year in the period 2010-2018, here separately allocated, solar, wind energy and biomass (Fig.1, c).
The ten largest markets for installed solar power capacity (right) and new capacity inputs in 2018 (left) are shown in figure 2,a. There are already 32 countries on the planet, each with more than 1 GW of solar power plants. It is estimated that solar energy in 2018 produced about 2.6% of the world's electricity and 4.3% of European electricity. Of course, in some countries the share of the sun is higher. For example, in Germany, which is not the sunniest place on the planet, photovoltaics produced about 7.9% of electricity.
Consulting company Global Data has published a market study Concentrated Solar Power (CSP), containing a forecast until 2030. CSP – this is the second photovoltaic technology of electricity generation based on solar energy. In fact, this is an ordinary thermal power plant with a steam turbine, steam for which is produced not as a result of burning fuel, but by heating the coolant with the sun. In 2018, only 601 MW of solar thermal power plants were put into operation in the world.
Global Data predicts that thermal solar energy will grow significantly, at times, from the current 5.6 GW to 22.4 GW in 2030. At the same time, as we can see, this sector will remain extremely small in absolute figures. Photovoltaic solar energy has been growing by 100 GW per year for the last two years and exceeded 500 GW of installed capacity. That is, it is a completely different scale of the market. CSP power plants are usually equipped with high-temperature heat storage and are therefore able to generate electricity also after sunset. This is considered to be their advantage. At the same time, it is advisable to build such facilities only in regions with very high year-round insolation and the maximum number of sunny days. But even in such favorable conditions, CSP today is increasingly difficult to compete with photovoltaic solar generation, the more battery energy storage is becoming cheaper.
Scientists from Lappeenranta University of Technology (LUT) and the German Energy Watch Group presented a new study describing the transition to 2050 to an energy system based on only renewable energy sources "Global Energy System based on 100% Renewable Energy – Power, Heat, Transport and Desalination Sectors". It is noted that almost complete electrification of all energy sectors will be required, as a result of which electricity generation will increase four to five times in 2050 compared to 2015. Renewable energy will be produced almost entirely from decentralized local and regional sources. Electricity consumption will account for 90% of all primary energy consumption by mid-century. In doing so, the use of fossil fuels and nuclear energy will cease completely in all sectors.

It is also reported that the share of solar energy will account for 69% of energy production, followed by wind 18%, bioenergy 6%, hydro 3% and geothermal energy 2%. Figure 2, c shows in which regions of the world which generation technologies will dominate.

In the electricity sector, photovoltaic solar energy is expected to be the largest and cheapest source, increasing its share from 32% in 2030 to 73% in 2050. The share of wind power will decrease from 43% in 2030 to 20%. It is predicted that by 2050, photovoltaic solar power will reach the installed capacity of 63.4 TW, and wind power will reach 8.1 TW (all the capacities of the global electric power industry by the specified date: 78 TW). By 2050, solar photovoltaic and wind power plants will become new workhorses for electricity and heat supply.
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Fig. 1. а – Structure of electricity generation in Europe; b – changing the structure of EU energy production in 2017-2018; с – the increase in the share of RE for years [1]
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Fig. 2. а – TOP 10 countries for installations and total installed capacity in 2018 [2]; b – Global CSP market, cumulative installed capacity (MW), 2018-2030 [3]; с – shares of primary energy supply in 2015 and 2050 [4]
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