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1 Technical concept of the WTN 250i 

The WTN250i is a variable speed, stall-controlled wind turbine with a rotor diameter of 29m or 30m and 

a rated output of 250 kW. The entire machine is designed for class II A resp. III A according to  

IEC 61400-1. Due to its full-size inverter system it can be used in island grid more as well as hybrid-systems. 

Besides that it fulfils in general all new grid requirements of different countries. 

The WTN 250i is a further development of the WTN 200/26, which has proven its worth for up to 30 years 

now.  

For economic and technical reasons, the wind turbine can also be combined in wind farms or operated as 

a single unit. If necessary, substations or other wind turbines should be considered then as part of a wind 

farm. 

1.1 Climatic design data 

The tower, nacelle and blades of the cold climate version are designed to national and international 

standards for wind turbines (GL 2010) with a special focus on the harsh climate. 

 Ambient temperature for operation: -40 °C to +40 °C 

 Survival temperature range (turbine stopped): -50 °C to +50 °C 

 The WTN 250i is electro technically designed for locations up to 1000m height. Over 1000m there 

is a shift in the nominal power or gradation. 

The ambient temperature for the design of the wind turbine refers to usual meteorological measurements 

(2m height above the ground in the shade). The ambient temperature relevant for the control system is 

measured outside the nacelle at hub height. 

1.2 Operating principle of the WTN 250i 

The WTN 250i has a rotor in Luv-alignment. The horizontal shaft is doubly supported, which is ensuring 

quiet operation. A gearbox converts the speed to a suitable level. The wind energy can be converted into 

electrical energy with a classic three-phase asynchronous generator. This also applies to the predecessor 

model, the WTN 250 with a direct grid connection. 

A further development of the WTN 250i is the speed control of this system with a converter. Because of 

the aerodynamic stall (stall effect) at the rotor blades, there is a power limitation above a certain ratio 

between wind speed and speed. The speed variability can also be used to implement a power control 

(maximum power limit). 

In addition all other conditions (for example reactive power control and LVRT) can also be realized by the 

inverter as they are required in many countries. 

Finally the WTN 250i can be used in combination with other energy sources and storage systems. The 

turbine can also be used independently in stand-alone networks to reduce the dependency on diesel 

aggregates. 

The WTN 250i is still equipped with an independent "fail-safe" tip-brake which is triggered by centrifugal 

force and retracted hydraulically. This independent system ensures a safe condition of the system in every 

situation. 

The entire WTN 250i is certified in accordance with the Machinery Directive 2006/42/EC and can therefore 

display the CE mark without any restrictions.  
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1.3 Nacelle section 

The nacelle contains the essential mechanical components of the WTN 250i: 

 

 

Illustration 1-1: General drawing of the machine house 

  
1. Rotor blade 

2. Rotor hub 

3. Main shaft bearing 

4. Machine carrier 

5. Main shaft 

6. Yaw-gear / drive 

7. Yaw bearings 

8. Generator 

9. Anemometer / wind vane 

10. Coupling 

11. Rotor brake 

12. Gearbox 

13. Oil cooler 
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2 Rotor 

The kinetic energy of the wind is transferred from the rotor blades via the rotor hub to the drive train. 

The wind energy is converted into a rotational movement. 

The rotor consists of three rotor blades, a rotor hub and the hydraulic return system of the aerodynamic 

Tip-brake. If necessary the rotor can be locked separately in order to ensure safety during maintenance. 

2.1 Rotor hub 

The hub is a 3-arm construction in spheroidal graphite cast iron that is useable also for cold climate 

conditions. Furthermore a glass fibre cover (spinner) is mounted on the hub. Under the cover there is a 

hydraulic for closing the tip-brakes with a special protection for the environmental conditions. 

 

Illustration 2-1: Structure of the rotor hub 

 1. Rotor hub 2.   Spinner 3. Tip-hydraulic 

2.2 Rotor blade 

The rotor blades are made of epoxy glued GRP (glass fibre reinforced plastic). These materials are 

characterized by high strength. The aerodynamic profile of the rotor blades is not very sensitive to dirt 

and ice, which reduces power losses. To use the solar radiation as good as possible, the blades are painted 

in black for warming reasons. 

Each rotor blade has a receptor in the blade tip. This system is designed for Class 1 LP and can be used 

almost worldwide. 

2.3 Stall-system 

The power limitation of the rotor of the WTN250i is caused by aerodynamic stalling of the flow at the 

rotor blades at higher wind speeds. Due to the special design of the rotor blade, the flow breaks off when 

the wind speed increases and the circumferential speed remains constant. This passive self-regulating 

mechanism of the power consumption is simple stall control.  

This form of power limitation requires a carefully coordinated design of the rotor blade geometry and the 

selected rotor speed. The strength and rigidity of the rotor is selected to withstand the high aerodynamic 

loads. 
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3 Drive train 

The drive train transmits the rotation of the rotor to the generator. The drive train consists of the following 

main components: 

 Main shaft (Illustration 1-1, No. 5) 

 Gearbox (Illustration 1-1, No. 12). 

 Coupling (Illustration 1-1, No. 10) 

 Generator (Illustration 1-1, No. 8) 

Gear and shaft are connected directly to each other and set as a unit and the material used for it is specially 

selected to withstand the low temperatures. 

3.1 Main shaft and main shaft bearings 

The main shaft is designed as a hollow shaft and fastened to the machine carrier by two large main 

bearings. These two main shaft bearings transmit all radial and axial forces of the rotor to the machine 

carrier. 

3.2 Gearbox 

The proven design of the gear unit is a 3-stage spur gear unit and translates the speed required for the 

generator. 

The gearbox oil is heated internally to allow a constant operation while it may be cooled by an oil-air 

circuit cooling system if required too. This pumping system also continuously supplies the gear bearings 

and gear teeth with oil. The lubrication as well as the gearbox bearing and oil temperature are 

continuously monitored. 

3.3 Coupling 

The coupling connects the brake disc on the gearbox with the generator and also ensures electrical 

decoupling.  

3.4 Generator 

The generator is an asynchronous squirrel-cage rotor with an output of 250kW at a rated speed of 1,500 

rpm. An appropriately designed fan ensures adequate cooling while the bearings and winding could be 

heated additionally too. All temperatures are permanently monitored. 

4 Brake systems 

The WTN250i is equipped with two independent safety braking systems: On the one hand the 

synchronously releasable tip-brakes are integrated in the rotor blades. On the other hand a disc brake on 

the high-speed gear shaft can bring the system to a total stop condition. 

4.1 Aerodynamic Tip-brakes 

Braking of the rotor is primarily achieved by turning the rotor blade tips (tip-brakes). Each rotor blade has 

an adjustable blade tip which can be easily extended and rotated by 90°. These trip-brakes are held in 

position by a hydraulic system. A pressure loss triggers the brake system. This is done passively at 

overspeed and actively by the controller. 
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4.2 Mechanical brake 

The disc brake on the fast gearbox shaft is hydraulically forced open and closes in case of any loss of 

hydraulic pressure. It is equipped with a condition and wear measurement to be able to readjust or 

exchange the brake pads in time. 

5 Yaw system 

The wind direction is continuously measured at hub height. A wind vane is mounted at the rear of the 

nacelle housing.  

If the orientation of the nacelle deviates from the wind direction above a permissible limit value the 

nacelle is actively tracked. Tracking takes place via two heated yaw drives which are mounted on the 

nacelle machine carrier. Each of it consists a planetary gear, a three-phase brake motor and the drive 

pinion. The drive pinions are connected to the external toothing of the yaw turning connection.  

The tracking motors are designed as brake motors and therefore also serve to fix the system.  

6 Tower and foundation 

6.1 Tubular steel tower 

The WTN250i can be installed on a tubular steel tower for different hub heights and wind zones.  

In order to simplify transport and assembly of the WTN 250i the tower is segmented according to the 

respective height. In addition a lattice mast or an edged tubular tower variant can be used which makes 

it possible to load the complete system into 40ft containers. This means that the WTN 250i can also be 

transported to locations that are difficult to reach. All materials are designed to withstand the low 

temperatures. 

The ladder with fall protection system as well as resting and working platforms within the tower enable a 

weather-protected and safe ascent into the nacelle.  

6.2 Foundation 

The foundation construction and properties depend on the soil conditions at the intended location. For 

anchoring the tower a corresponding anchor is incorporated in the foundation. This is included in the WTN 

250i scope of delivery. 

7 Auxiliary system 

Gearbox, generator and converter of the WTN 250i have independent cooling and heating systems to 

cope with extreme climatic conditions. Besides that there are special lubricants used that will allow the 

operation also in low temperatures. The complete nacelle cover is isolated to keep the temperature inside 

ambient to work, but cold enough during high production resp. in the summer period. 

This makes it possible to use the WTN 250i in cold climate regions as well. 
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8 Control and security 

A powerful controller (SPS) controls the WTN 250i. All status data of the system components are 

continuously available at its inputs and are evaluated. If data is outside the defined parameters or missing, 

the system is brought into a safe state by the integrated safety system. The same also happens if the 

controller itself shows a malfunction. 

9 Electrical system 

The electrical system is divided into the electrical generation line and the system control.  

The system control includes all servomotors, sensors, actuators, lighting and safety systems, the controller 

itself and all associated cables. 

The electrical generation line starts at the generator. This is connected via the power cables to the 

converter, which is installed at the base of the tower. The inverter then converts the generator power 

into a grid-compliant voltage form. Power cables run from the inverter to the transformer or to the 

measuring device of the grid operator. 

The entire electrical system corresponds to the current state of the art and the respective national 

regulations.  

10 Technical operations management 

The technical operations management of the WTN 250i is regulated separately by contract. 

The WTN 250i itself provides all data and control options for operation management. These can be viewed 

or used on site with the aid of a web visualization and at the same time automatically sent to an internet 

portal. In addition there are various options for sending alarm messages. 

Wind Technik Nord can offer a 365 days 24 hours SCADA service, so that a wide range of events can be 

reacted to immediately. This is supplemented by a maintenance and service contract which Wind Technik 

Nord or its local representatives offer separately. 

We always recommend the use of our full maintenance concept, so that someone can take care of your 

WTN 250i at any time and thus a high availability can be achieved. 
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11 Technical specifications 

Key data 

Ambient temperature  -40 ° C to +40 ° C 

Wind class II A according to IEC 61400-1 

Hub height 30 m to 50 m 

 

Technical design 

Type 3-blade rotor with a horizontal axis, Luv-
alignment 

Power control Overspeed control and aerodynamic stall 

Rated capacity 250kW 

Rated power from wind speed 15.0 m/s 

Rated speed of the rotor  40 min¹ 

Cut-in 3 m/s 

Shutdown  25 m/s 

Reclosing speed 20 m/s 

Calculated life 20 years 

 

Rotor 

Rotor diameter 29m resp. 30m for wind class III A 

Swept area 661 m² resp. 707 m² 

Max. Tip speed 60.5 m/s 

Power / area 378 W/m² 

Angle of inclination of the rotor axis 4 ° 

Cone angle of the rotor blades 0 ° 

 

Rotor blade 

Material GRP 

Overall length 13:39 m 

 

Gearbox 

Type Spur gears 

Rated capacity 250 kW 

Ratio 1:37.95 
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Electrical system 

Rated power PnG 250kW 

Nominal voltage 400 V Δ at 1500 min¹ 

Current InG at PnG 423 A 

Rated apparent power SnG at PnG 293 kVA 

Power factor at PnG Adjustable 

Frequency  50 Hz 

 

Generator 

Protection IP 55 

Rated capacity 250 kW 

Nominal voltage 400V 

Frequency 50 Hz 

Speed range  400 - 1525 min¹ 

Pole 4 

 

Air brake 

Type Rotatable tip-brakes, centrifugal and 
hydraulically retracted 

 

Mechanical brake 

Type Hydraulically forced opened disc brake 

Arrangement On high speed shaft 
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