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INTRODUCTION

This report presents the strategies Ukraine can employ in order to meat the targets set by the Forum for Energy and Development (INFORSE Secretariat), Greenpeace and European Wind Energy Association (EWEA), i. e. to increase the windpower energy production share in the world energy production up to 10% by the year 2020. An assessment is given of the potential and technical facilities required for the development of windpower industry on the territory of Ukraine along with the perspectives of the new equipment introduction. Subsequently will be presented an overview of the economic aspects involved with the achievement of the set targets, an overview of the present situation in windpower industry, the legal basis, and finally the effect the windpower energy development has on the environmental situation in Ukraine and the creation of new jobs.

The present report is based on factual data and the results obtained during the scientific research projects conducted by governmental and non-governmental organizations activating in the field of windpower in Ukraine.

The Ukrainian windpower development project is to become a part of a worldwide process, which should result by the year 2020 in a 10% share of windpower in the global energy production. In order to ensure the development of this industry, Ukraine needs substantial technical and financial support, both from the government, and from the international community.

GOALS FOR UKRAINE

In order to make the goal a reality, i. e. to obtain a 10% share of windpower in the world energy production, it is necessary to determine the targets on regional and national levels. The development of this energy production branch in Ukraine has some specific aspects, although the existing potential allows to achieve better results and make Ukraine one of the leaders in the world windpower utilization.

WINDPOWER POTENTIAL ON UKRAINE’S TERRITORY

The data about windpower potential in Ukraine is based on scientific research conducted by the staff of the State Institute for Scientific Research and Design Engineering of Non-Traditional Energy Resources and Electrical Engineering (NIINEE), MinEnergo (Ukrainian Ministry of Energy), Ukrainian State Energy Preservation Committee, Electrodynamics Institute, Ukrainian National Academy of Science and «Windenergo» (Ukraino-American joint venture).

Windpower is distributed non-uniformly on the territory of Ukraine. The windpower potential is considerably higher in the Southern regions than in the north. On the land, the most favorable regions from the point of view of windpower are Crimea, The Carpathians (Lvov, Ivano-Frankovsk, Zakarpatye and Chernovtsy regions), the coasts of Black Sea and Azov Sea (Odessa, Nikolaev, Herson, Zaporojye and Donetsk regions), as well as the Lugansk region. The total area of land, suitable for construction of windplants is estimated to 8-9 thousand sq. km. On these areas, provided that 20-30% of the total surface is used and the density of windplants constitutes 5-8 MW/sq. km it is possible to build wind turbines with an overall productivity of 16-48 billion kWh per year.

Considerably more extensive areas for windplant construction are available in the coast areas and internal water areas of Ukraine. For example, the surface of the shallow Sivash gulf which does not freeze during the winter season (the average depth of 0.5 m with a maximum of 3.2 m) and which is not used constitutes 2700 sq. km. An extensive surface of the gulf stays dry for an extended period of time (2 to 3 months), especially during the summer season. According to measurements conducted by NIINEE employing modern windpower measuring devices of Logger 9200 type the Sivash gulf windpower potential at a 10 m height equals 5.8 - 6.3 m/s, at a 25 m height — 7.2 - 7.6 m/s which is a favorable factor for the construction of cost-effective windplants. Given a wind turbines density of 8-14 MW/sq. km it is possible to construct windplants with an overall capacity of 21600-37800 MW and thus generate a total amount of 43.2 - 75.6 billion kWh/year. Another locations with a good wind potential are the Azov sea (an area of 60,000 sq. km), the Black sea (Odessa sand-bank with an area of 10,000 sq. km, the Karkin gulf — 25,000 sq. km), on coastal estuaries and storage ponds of Dnieper cascade of the water power plant (overall surface — 25,000 sq. km). From the point of view of the surface of shallow water areas, suitable for the construction of windplants, Ukraine is the second country in the world (after Norway). As far as the construction of land based windplants is concerned, Ukraine is characterized by a number favorable features, such as well-developed technology of hydroconstruction in the open sea, which can be easily adapted for the needs of windpower industry.

Considering investments possibilities the overall output of windplants constructed in favorable regions by the year 2020 is assessed around 16,000 MW with a possible annual capacity around 32 billion kWh/year, which represents 18% of Ukraine's actual energy production or about 11% by 2020 according to the Ukrainian Ministry of Economics forecast.

THE LEGAL BASIS

On June 15th, 1994 the Cabinet Council of Ukraine passed a special ordinance no. 415 «Regarding the Windplant Construction in Ukraine», while in March a Presidential Decree no. 159/96 was issued under the same caption. According to these legal acts a special fund for the windplant construction is to be established on the account of 0.75% increase of electricity bills paid by the consumers.

The legal basis for the windpower development in Ukraine is established by National Energy Program (ratified on May 15th, 1996 no. 191/96), Ukrainian Integrated Governmental Program for Energy Conservation and by Integrated Wind Plant Construction Program in Ukraine by the year 2020. 

As a basis for the Integrated Wind Plant Construction Program which was adopted by the Cabinet Council ordinance no.137 from Feb. the 3rd, 1997 served the President Decree no. 159/96 from March the 2nd, 1996. This program covers various technical and strategic aspects of windpower development, including establishing of certification centers, repair bases and staff training centers. During the program elaboration the primary stress was set on the role and development of windpower energy by the year 2010 as specified in the tasks outlined in the National Energy Program. The legal acts, such as «The Law on Energy Conservation» and «The Law on Environmental Protection», provide another stimuli for developing the windpower technology and equipment.

Modern Production

The first Ukrainian windplants took off in 1993 and already in 1994 provided an output of 1 billion kWh of electric energy.

At present about forty industrial enterprises, previously under jurisdiction of the military-industrial establishment, are engaged in the production process of licensed units for the turbines USW 56-100 which belong to an Ukraino-American joint-venture. These wind turbines are assembled at the Industrial Complex «Yujnyi Machine-shop» (PO «Yujnyi Mashinostroitel'nyi Zavod») from Dnepropetrovsk.

Existing wind turbines:

The following windplants are currently under construction and/or in operation.

Donuzlavski wind plant, 53 wind turbines;

Mirnoe wind plant, 17 wind turbines;

Vorob'evski wind plant, 6 wind turbines;

Truskavec wind plant, 7 wind turbines;

Askaniya Nova wind plant, 3 wind turbines;

Novo-Azovsk wind plant, 12 wind turbines.

At this moment 57 more wind turbines USW 56-100 are being assembled by the aforementioned Industrial Complex «Yujnyi Machine-shop». The wind turbines USW 56-100 are not the latest word in modern windpower technology and that is why in Ukraine new models licendced to the German company «Genesiss» are being introduced with a wind turbine capacity of 600 kW. With the implementation of this wind turbine model construction of windplants will become possible on more extensive areas of Ukraine. Some other benefits are better operating conditions, increased econimic efficiency for off-shore and on-shore windplants. The existing production base in Ukraine permits not only to cover the demand for cheaper windpower equipment for Ukrainian windplants but also to export it to the Eastern European countries and CIS.

At present wind plants with a total output of over 300 MW (upon construction completion) are being designed and/or under construction in the following locations: Western-Sivash, Sudak, Chernomorskoe, Eastern-Crimea, Saki, Tarhankut, Dzhankoy, Vladimirsk and Chongar.

For the year 2010 in accordance with the aforementioned Integrated Windplant Construction Program it is planned to place in operation wind turbines with an overall capacity of 1990 MW which will constitute 2% from the total energy production in Ukraine. However, changes of economic situation and Ukrainian government's energy policy slowed down the course of this process by a factor of 5. Ukraine's experience in windplants construction and maintenance proves a high degree of efficiency, especially with regard to choice of locations, qualified maintenance and application of economic stimuli.

CRIMEA

One the most active supporters and proponents of numerous programs and legislative acts in the windpower industry in Ukraine is the Government of Autonomous Republic of Crimea. In Crimea is located a number of windplants and while others are under construction. Some of those are Aktash (potential output — 50 MW) and Chernomorskoe windplants, equipped with ABE-250 wind turbine units, Donuzlavski windplant, which consists of 53 wind turbines USW 56-100 belonging to the Ukraino-American joint venture «Windenergo» with a capacity of 107.5 KW each.

In accordance with the Ukrainian Integrated Windplant Construction Program by the year 2020, considering the existing infrastructure in Crimea several windplants will be built with an overall capacity of 400 MW (Donuzlavski, Saki, Djankoy, Mirnoe, Presnovodnensk, Tarhankut, Chornomorskoye, Sudak, Western-Sivash and Eastern-Crimea). The most suitable for construction is the Eastern part of Crimea.

Certain research activities are being conducted: compiling a wind map of Crimea, setting up centers for staff training, for maintenance and repair, and for turbines testing and certification.

In order to attract the investors the Government of Crimea issued the disposition no. 23 dated Jan. the 25th, 1996 «Regarding the Development of Windpower in Crimea». This disposition established 10-year facilities for production and construction of windplants.

In case of successful outcome of these plans by the year 2010 the total capacity of windpower stations in Crimea will reach the recommended 400 MW. This will cover 12 to 15% of the total energy requirements for Crimea and will help preserve up to 290,000 tons of conventional fuel per year.

ECONOMY, EMPLOYMENT AND ENVIRONMENTAL ASPECTS

In order to put in operation windplants in Ukraine with a total capacity of 16000 MW by the year 2020 considering the world level of specific capital investments (USD 559/kW) a total amount of approximately 9 billion USD is required. At the same time this will substitute capital investments in construction of other types of electric power plants with an overall capacity of 5000 MW. Preliminary calculations have revealed the fact, that given the profitability of 20%, after 5 years of windplants operation it becomes possible to extend the industry on account of obtained profits, i. e. to assure the self-financing of the industry.

The total employees number, engaged in the construction and operation of Ukrainian windplants by the end of 1999 enumerates 180 people, in the manufacturing process — 120 people. As the windpower industry expands the total number of people involved will reach 200000 people.
These are the environmental benefits of windpower industry development:

· reduction of CO2 emission;

· reduction of sulfur and NOx emission;

· reduction of cinder release;

· decreased emission into atmosphere of pollutants due to reduced fuel supply circuitry (reduction of methane emission on fossil-fuel deposit locations, pipelines and collieries);

· reduction of local contamination at methane and coil deposits.

Provided the tasks outlined in the National Energy Program with regard to windpower industry are fulfilled, the capacity of the wind turbines in Ukraine by the year 2010 will increase to 1990 MW. This will allow preserving about 4.2 million tons of conventional fuel, including various development stages.

Year 2000 — 18.3 thousands tons of conventional fuel per year;

Year 2005 — 250.0 th. tons of conventional fuel per year;

Year 2010 — 969.0 th. tons of conventional fuel per year.
THE STRATEGY REQUIRED TO ACHIEVE THIS GOAL

In order to achieve the target of a 10% share of windpower energy in the electric energy production in Ukraine it is required to promote a policy which, for two decades, beginning from the year 2000, will ensure the yearly introduction of windplants with a capacity of 790MW. The industrial base in Ukraine permits to fulfill this task not only for internal windplant construction and manufacturing but also for export to other countries.

The advance of windpower industry in the recent years has proved that it was successful only in the countries, which politically supported the development of windpower industry and other renewable energy resources and sustainable technologies. Nowadays, in Ukraine this support exists only theoretically — it is not sufficient to attain the set targets. It is obvious that in present conditions Ukraine has to stop supporting perspective dead-end energy projects, in first place Ukraine has to give up further development of nuclear power plants in order to direct the freed resources to the acceleration of windpower industry.

In order to meet the target it is necessary to:

· give support on local level in order to ensure the involvement in the windpower development (currently local authorities are actively providing this kind of support in Crimea, Herson, Donetsk, Lvov and Nikolaev regions, as well as in a number of other regions in Ukraine with low energy resources and good windpower potential);

· help develop the market infrastructure, in first place — ensure the stability of prices, access to the general electric power supply for all physical and legal entities, the owners of windplants have to promote anti-monopoly measures;

· abolish the budget allocations for destructive/dangerous types of energy production;

· include the ecological costs in the cost of the energy;

· support the researchers, the development and distribution processes and technology in windpower industry.

SUPPORT

For many decades nuclear and thermal energy production industries have been receiving wide financial and political support, while renewable and sustainable energy technologies have faced a very poor development because of lack of proper financial and political support. By supporting renewable energy sources and sustainable technologies, further development of the nuclear power engineering becomes meaningless, in particular, there will be no need to complete the construction of the two NPP: Hmelnitskiy and Rovno, at the same time the necessity to support green energy technologies will increase.

The development of windpower industry requires support:

· further modernization of the manufacturing and construction of wind turbines;

· continuation of scientific research and engineering development in order to improve the wind turbines and their modules, lowering the costing and extending their service period, improving reliability and recycling the parts;

· mapping the wind resources (compiling the wind atlas of Ukraine and the list of perspective locations for windplant constriction sites);

· setting up expert centers (certification centers) for independent quality control, conducting independent assessment procedures in order to improve the reliability and to stabilize the wind turbines on the market;

· setting up information centers, which would provide with objective, manufacturer-independent information on wind turbines present on the market.

Considering the existing infrastructure in Ukraine and the issue of energy supply for consumers in remote locations another economically profitable direction is the development of low and middle-range turbines with a capacity of 15-20 kW. Considering the existing serial production of necessary parts for these windpower installations, they will be cheap and affordable for farmers, remote mountain and forest locations etc. Working in this direction will be extremely beneficial for the energy supply in the whole country, as it will minimize the power loss in the electric power transmission lines.

SUMMARY

In order to produce a windpower energy production share of at least 10% in the total energy production in Ukraine by the year 2020 an overall capacity of operating wind turbines of 9000 MW is required, which will provide up to 17 billion kW/year.

