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1. Information about the project. 
 

Development of world energy in the last decade is more 
oriented on new, environmentally clean technologies, based on 
renewable energy sources. Energy of marine waves, which in 
nature is presented in the most concentrated kind, is perspective 
in the wide range of application . 

Spanish government adopted a program of development of renewable energy, which 
is expected to bring sea wave energy power to 100 MW till  2020. BIMEP - the first 
significant step in the implementation of this program. 

Program title BIMEP                                                                            - bimep: Biscay 
Marine Energy Platform 

 

Figure 1. Location of BIMEP platform. 

 

BIMEP - A program approved by the state energy company EVE (Ente Basco de la 
Energia) of the Basque Country, Spain, for the support and implementation of pilot 
projects for the production of electrical power, using the sea's energy potential. 

Site EVE http://www.eve.es/web/Portada.aspx, 

http://www.eve.es/web/Energias-Renovables/Energia-marina.aspx 
 
 
 
 

http://www.eve.es/web/Portada.aspx
http://www.eve.es/web/Energias-Renovables/Energia-marina.aspx


The content of program BIMEP: 

1.1. Infrastructure offshore platform. 
1.2. Calendar of project development. 
1.3. Directory services. 
1.4. Minimum requirements for the  installation of  a 

pilot system. 
 
 

1.1. Infrastructure offshore platform. 
 
 

Government of the Spanish Basque autonomy in the area of its territorial waters, 
selected the sea area for installation and demonstration of technical devices capable 
of under the influence of sea waves to produce electrical power on the open water. 
On a dedicated site area, under the auspices of the state energy company   EVE, 
made a structure for providing services to the developers of a  technologies and for 
the companies that want to provide work  aids in this direction. 

 
 
 
Fig. 2 Infrastructure platform. 
 
Ability to install equipment and appliances in the open sea, today really exists and 
operates. On the part of the Autonomous Government of the Basque Country - is a 
real support for authors and developers of electric power generation systems Naval 
power. 
 



Basic features: 
 
- The initial generating electric power project 
BIMEP-20 MW. 
- A few points of connection devices for marine power cables. 
- Ease of installation, testing, research and service .. 
- Joint Research Centre of the apparatus and control. 
- The ability to test devices on-line, on a separate data networks. 
 
Promoter of the project BIMEP - Ente Basco de la Energia, Energy Agency main 
mission EVE, the Government of the Basque Country is: 
 
- The proposal to implementation the Strategic Energy Plan of the region Euskadi 
(Basque Country), based on government guarantees, the development of price 
competitiveness and sustainable energy system. Details of the master plan can be 
found at: http://www.eve.es/jornadas/estrategia_3e2010.asp 
 
- Direct government involvement in the development of the Basque Country 
Strategic Energy Plan, to promote the objectives defined in the plan. 
 
EVE is a department (structure) of the Government of the Basque Country in the 
control of production of all types of energy and the use of geological energy 
resources. Develops and implements the plans and programs for companies of 
different ownership forms, whose work involves production, transmission and 
storage of all types of energy. 
 
 Just for program development BIMEP, the government invested 20 million euros. 
The location of the program BIMEP - shown on the map. 
 
Offshore platform covers an area - 5.2 km 2. 
Depth of 50-90 meters. Located on the shoreline at a distance of 1.7 km. The 
schemes of connection to the sea cable, and output power lines on land. 
The location of infrastructure on the coast: the schemes of the cable to the district 
Armintsa - Lemois. The junction of sea cable with power cable to shore. The point of 
the cable is connected to the main project BIMEP energy network. 
 
 
Technical aids infrastructure platform BIMEP into the sea. 
 
To protect areas of BIMEP platform there used signaling buoys warning for ships. 
There oceanographic buoy metric. 
Laid cable system. In the diagrams and illustrations shown: coupling marine cable, 
the concept of connecting the device to a power cable 13.2 kV/5MVt. 
In place of connection of each individual unit with marine cable installed 13.2 
kV/5MVt counter, that will record the electrical power supplied to the network a 
pilot device. 
 
Equipment and buildings of  BIMEP platform located on the shore. 

http://www.eve.es/jornadas/estrategia_3e2010.asp


At the point of connection with the sea cable power cable on land, built the room, 
performing the function of the transformer station and the center of measuring the 
electrical power supplied to the main network. 
There are four inputs of sea lines - each 13.2 kV/5MVt. 
Transformer 13.2 / 132 kV / 20mW. 
Place to connect to 132kV power line. Cable 132 kV transmission line. Measuring 
equipment management, control and monitoring processes for each line. 
  It seems an office space for the company placed on the platform BIMEP devices. 
 
 
1.2. Calendar of project development 

 
Getting the various governmental approvals 2014-2015 year. 
The act of environmental compliance project BIMEP - Ministry of Environment, 
Marine and Agriculture Department. 
The act of recognition of the uniqueness and necessity of the project and 
permission to build the infrastructure BIMEP - Administration 
State Agency of Energy. 
Marine Navigation License compliance requirements, pre-marked areas Platform 
- The State Department of Maritime Navigation. 
License to begin work in the area Lemoiz - City Hall Lemoiz settlement. 
 
Making a formal request for an administrative permit and the legitimate rights of 
the project BIMEP agreed with the public interest and public rights, in 
accordance with a special regime. 
 

Project and a detailed study of a zone BIMEP 2014. 
• Preparation of project documentation. 
• Active research environmental compliance project. 
• Research: oceanographic, geological, geophysical.  
• Preparation of project for the offshore lines of electric cables. 

 
Tenders and procurement of equipment 2014-2015 year. 
• Oceanographic buoys - the company FUGRO. 
• Design of buildings and facilities - the company SENER. 
• Design and installation of marine electrical cable lines - the company 
ELECR. 
• Power Plant on land - held a public competition. 
 
 

1.3. Catalogue of services BIMEP 
Directory services platform BIMEP includes: 
Basic and Additional Services. 
Basic services, which are included in monthly payment: 
- Rental of land sea and land, office space. 
- Information services, in real-time oceanographic and meteorological 
information, the geophysical conditions at the site. 
- Security apparatus in the sea and the protection zone under the rules of 



navigation. 
- Energy services, the provision of lines and points on the network, electrical 
equipment, the timely receipt of payment for the sold electric power. 
 

- Research Services, the study of the device for official confirmation of the 
efficiency of use. 
  
Additional services are paid in addition: 
- Predicting the wave amplitude for 24,48,72 hours. 
- Emergency team in emergency situations. 
- Forecast and analysis of the device to increase the efficiency of use. 
- The provision of marine tugs, divers team, working on the sea floor, etc. 
- Third-party participation and collaboration of engineers and technicians. 
 
1.4. Minimum requirements to install a pilot unit 
 
 
- Compliance with risk minimization 
- Compliance with conservation infrastructure equipment and other platforms 
BIMEP vehicles. 
- Compliance with emergency situations. 
Guarantee compliance with safety: 
- For the people 
- For the Environment 
- Standards of maritime navigation 
- Offshore platform apparatus and electrical 
 
 
Compliance with International standards: Solas, Marpol, IMO 
- Provision of the study and signing an expanded report on the minimization of all 
forms of risks associated with installing and using the apparatus of the sea. 
 
 

 
2. ENERGY POTENTIAL OF WATER AREA 
     
 
 
    Preliminary assessment of the energy potential of the waters allotted to the Bay 
of Biscay can be done on the basis of data obtained by meteorological buoys 
installed in the area. Observations were conducted from 2008 to the present time. 
The processed data is presented in the form of protocols and schedules. 
    Graph that characterizes the average data on the characteristics of waves in the 
area shown in Figure 3. 
 



 
 
Figure 3. Graduation of waves 
 

Entering these data as input in the "Program for calculating the parameters of the 
element energy taking wave power," which was developed by specialists of scientific 
production company "Krok-1" and the National Aviation University, obtain 
preliminary technical parameters of the pilot of the wave power output of 2 MW. 
Technical parameters see "Technical Aspects." 
    Analysis of the energy potential of the area suggests that for a given area are most 
effective wave power plant of 10 MW. 

 
 

2.  Analysis of existent wave power-stations.   
At present, the wave power to transform wave energy converters are used, 

tracking the wave profile, using variations of the water column and underwater 
devices. 

To the transmitter that tracks the wave profile, are primarily the development of 
professor Salter of Edinburg university and named in his honor - "Salter Duck" 
(Fig. 5). Technical name of the project - an oscillating wing.  

 

  
 

Fig.5 «Duck» of Salter. 
 
 
 

Waves, running into a «duck», compel it to hesitate. Power is taken off from the 
axis of the oscillating system. Garland of twenty metres "ducks" weighing 16 tons 
was tested for four months in different wave conditions, Loch Ness lake and 
showing efficiency 0.5%. 



Major weaknesses - the complexity of manufacturing and installation, high 
shock loads from the effects of maximum waves. 

Another option is Converters energy out of this type - Contour Cockerell raft 
(Fig. 6). Which has been tested in the Straits of Solent near Southampton. 

 
 

  
 
 
 
 

Fig.6. Cockerell Raft 
 

Variant of wave power station on the principle of the raft Cockerell 
implemented in the project "Wave Farm» (Wave Farm) Scottish firm Pelamis 
Wave Power (former Ocean Power Delivery). Four sections which are connected 
pivotally, wave-induced bend that activates the hydraulic cylinders, which pumped 
oil to hydraulic motors drive the generators. Electricity generated by cable, 
dropped to the bottom, is transmitted to the bank. 

Fig. 7 shows three transmitter, built off the coast of Portugal. Each transmitter 
(called the Pelamis Wave Energy Converter) is comparable in length and cross 
section with small trains of length 120m and weighing 700 tons. 

Power of one such converter - 700 kW. 



This is only the first phase of the project,:further provided an addendum to the 
same wave farm near the shore Agusadory 25 more "snakes" that he would 
raise aggregate power station to 21 Mwt. 

 
 
 
 

  
 
 
 
 

Fig.7 Transfonners of Pelamis Wave Energy 
 
 
 
 
 
 
 
 
 



 
The main disadvantages of these converters: 

 
 
 
- High consumption of materials;  

 
- average annual capacity factor less than 0.4;  

 
- High level of capital costs, about $ 6000 per KWt 

 
There are also converters, which use the energy of an oscillating water column, 

Figure 8. When piling waves on a partially submerged chamber under an open 
water column of fluid in the cavity varies, causing a change in pressure in the gas 
above the liquid. Cavity communicates with the atmosphere through the turbine. 
Flow can be adjusted so that would pass through the turbine in one direction.  

 

   
Fig. 8 Transformers, using energy of hesitating aquatic post  

 
According to this principle work Converters "column Masuda (Japan) and the 
turbine of Wales (England). 

The disadvantages of these converters are low efficiency and a large 
consumption of materials. 

 
3. Wave power plant by V. Ovsyankin (technical  aspects). 

 
 
 
The effectiveness of the wave power station designed  by Ovsyankin provides  by 
its basic properties: 
- Availability of flexible energy cell element, which under the influence of each 
incident wave changes its shape from a flat longitudinal body to form a spatial 
spiral. 
- The design of the station is permeable to the waves and has the ability to dive deep 
into the zone of wave action the design parameters. 
- The basic structural elements of the station are made of composite polymer 
materials. 
    Work on the creation of the wave stations by "Krok- 1" were for over than 20 
years. During this period, were held on 8 stages of testing stations and layout of the 
prototype 10 kW (VES-10). 
    The prototype VES-10 was manufactured in 2006.by Kiev shipyard. Prototype 
testing conducted in spring 2007  based on scientific Research Center of the armed 
forces of Ukraine "State Oceanarium" (Sevastopol). 
    Fig. 8 shows a prototype of the VES-10 in the sea. 
 



 
 

 

Fig. 8. The prototype VES- 10 

Plant design is patented in Ukraine (patent № № 5648,93495) and is currently being 
patented in other countries. 
    VES has a modular design, standard module is shown in Fig. 9. 

 
 

 

  
Fig. 9 Types of unit of wave power station 
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Energy characteristic of the station with capacity of 2 MW is shown in Fig. 10. 
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Preliminary technical parameters of the pilot module 2 MW for the project area 
BIMEP listed below: 
 
Dimensions, m 140h60x10 
The radius of the working element, m 3 
The number of work items, pieces. 4 
Weight, kg 300 
      For such a power the average utilization of installed capacity will amount to 
0.7-0.8. 
 
 

. 



Company information   
Scientific  production company KROC-1 was established in 1990. 

Since the inception to the present day founder and director of the company is 
Ovsyankin Vyacheslav. 
KROK-1 is specialized in performing all kind of investigation in relation with high 
technology, in developing better equipment and precision instruments, in 
engineering investigations and its application. 
A lot of industrial facilities in Ukraine, Russia and Lithuania were created with help 
of our company, because KROK-1 has developed unique technologies for the 
treatment of metals and alloys. 
Nowadays KROK-1 is an official corporate provider of equipment for all nuclear 
power stations in Ukraine and also makes different repairs. In particular, we 
perform work of modernizing and repairing the dome handlers nuclear reactors, 
repairing of hydraulic equipment, recovering of functional status than twenty 
hydraulic lift 1000 tons each, etc… 

Scientific production company more than 20 years working to create an 
efficient and reliable wave power station. In these studies, attended the National 
Aviation University, National University of Shipbuilding, Institute of 
Hydromechanics NASU, Kiev Shipyard, etc. 

Today signed a memorandum with the Bosch Rexroth Corporation on joint 
participation in the construction of wave power station. 

The inventor and patent holder of the WPP is Ovsyankin Vyacheslav. 
Company information:  

 
• Scientific and Production Company "Krok-1" 
• Ukraine 
• Str. Anry Barbusa 5A 
• tel / fax +38 (044) 287-44-48 
• E-mail: krok-1@meta.ua 
• www.krok-1.com.ua 
 
  Company “OVSIANKIN ENERGY GROUP” SL (Spain, Basque Country) is created 
on the scientific potential "KROK-1"( Kiev, Ukraine) for projects BIMEP, Spain, 
MKW - Morocco SLV - Sierra Leone. This group is a manufacturer of marine type 
river station kostruktsii Ovsyankina.  
President OVSIANKIN ENERGY GROUP  is Mr. Vyacheslav Ovsiankin. 
 
 
 

BUSINESS ASPECTS 
Construction period of the wave power station - 2.0-2.5 years. 

  
 

Construction of a pilot sample of wave power station with capacity of 2 MW, consists 
of several stages of work. 
 
    The organization works to provide input into the work of specialized companies with 
experience in projects of this level. 

mailto:krok-1@meta.ua
http://www.krok-1.com.ua/


 
 

The calculation of economic indicators. 
 

 
Optimum power wave power for the Bay of Biscay - 10 MW. It consists of 5 
modules of 2 MW each. 
 
The results of the calculation of economic indicators wave power of 10 MW and 2 
MW pilot unit are shown in table 2. 
 
 

Table 2 
 
 

       

           Characteristic 

 

Pilot Module 

 

WPP 

Rated capacity, MW          2       10 

The coefficient of rated capacity         0,75       0,75 
 

The average annual output, MWh        1,5       7,5 

Amount of electricity 
generated per year, MWh 

      13,14      65,7 

* The cost of kWh of electricity generated 
by diesel generator, € 

        

Specific investment, € / kW               

       

The total investment, € million            9      45 

Term of payback, years                  1,4   

The cost of 1 kWh, €         0, 05        0,04 

Annual profit, € million         



 
 
 
 
 
 

 


