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(In dependence of Air Density)

Wind Power Curve P Power Coefficient cp Power Curve P Power Coefficient cp

ρ = 1,225 kg/m³ ρ = 1,225 kg/m³ ρ = 1,225 kg/m³ ρ = 1,225 kg/m³
[m/s] [kW] [ - ] [kW] [ - ]

1 0,0 0,00 0,0 0,00
2 2,0 0,19 2,0 0,19
3 14,0 0,39 14,0 0,39
4 38,0 0,44 38,0 0,44
5 77,0 0,46 77,0 0,46
6 141,0 0,48 141,0 0,48
7 228,0 0,49 228,0 0,49
8 336,0 0,49 336,0 0,49
9 480,0 0,49 480,0 0,49
10 645,0 0,48 645,0 0,48
11 744,0 0,42 744,0 0,42
12 780,0 0,34 780,0 0,34
13 810,0 0,27 810,0 0,27
14 810,0 0,22 810,0 0,22
15 810,0 0,18 810,0 0,18
16 810,0 0,15 810,0 0,15
17 810,0 0,12 810,0 0,12
18 810,0 0,10 810,0 0,10
19 810,0 0,09 810,0 0,09
20 810,0 0,08 810,0 0,08
21 810,0 0,06 810,0 0,06
22 810,0 0,06 810,0 0,06
23 810,0 0,05 810,0 0,05
24 810,0 0,04 810,0 0,04
25 810,0 0,04 810,0 0,04

Standard Air Density ρ = 1,225 kg/m³ Modified Air Density ρ = 1,225 kg/m³

Power Curve E-53 with Standard Air Density

Power Curve E-53
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1 Introduction 
 
The E-44, E-48, E-53 offer the possibility to 
locate the transformer and medium-voltage 
switchgear inside of the tower. This 
eliminates the need of an external housing. 
ENERCON calls this tower integrated 
transformer station "Standard 1". Most of 
ENERCON's customer prefer this Standard 1 
option for their windturbines (WEC). The 
Standard 1 option will be fully described in 
this document. 
 
 Fig. 1:  Arrangement of the equipment of the electrical 

components: 1. Power cabinets, 2. door, 3. low voltage 
cable, 4. control cabinet, 5. transformer, 6. medium- 
voltage cabinet, 7. medium-voltage cable 

 
 
 
 
 
 
2 Arrangement of electrical equipment inside the tower 
 
The entrance to the tower is located approx. 2,5m above the ground level and can be 
reached via an external stairway. The control and power cabinets are located on the 
first (entrance) floor.  
The complete transformer station is integrated in the cellar of the turbine. The access 
to the transformer station is provided by means of a tower ladder through a locked 
hatch in the first floor. Only authorised persons are allowed to access the cellar.  
The medium-voltage cables, part of the internal wind farm cabling are conducted 
through dummy tubes in the foundation to the corresponding panels of the medium-
voltage switchgear. The transformer is connected to the medium-voltage switchgear 
by using medium-voltage cable and touch proof medium voltage plugs. The 
transformer is placed in a way that there is enough space for service and 
maintenance. The low-voltage connection between transformer and power cabinets 
one the first floor is made by using flexible copper low-voltage cables. 
The tower integrated transformer station is designed to assure optimal safety for the 
service staff. Some examples are the pressure channel for the medium-voltage 
switchgear, enclosures and touch proof equipments as well as adequate space for 
operation, service and maintenance. 
The arrangement of the equipments in the tower base of the turbine is shown in 
figure 2. 
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Fig 2:  Arrangement of electrical components of the transformer station 
inside the cellar 

 
 
 
3 Single line diagram and scope of supply 
 
It is important to define the scope of supply during the planning phase in order to 
avoid eventual missing or wrong material, that can delay the commissioning of the 
wind energy converter (WEC). 
ENERCON provides all necessary electrical equipment between the generator and 
the MV switchgear.  Everything up to the medium-voltage switchgear is included 
in ENERCON's scope of supply. The contractor for the electrical infrastructure of 
the windfarm provides and installs the medium voltage and data cables. He conducts 
the cables through the corresponding foundation dummy tubes and connects the MV 
cables to the MV switchgear and the control cables to the corresponding connection 
box or splice box. 
The delivery, installation and termination of the medium-voltage cables must be 
performed by an authorised  expert company only. 
The single line diagram of the turbine in figure 3 shows the scope of supply with a red 
line between the switchgear and the plugs of the medium-voltage cables.  

Document information: 
Author: 
Department: 
Approved/date: 

A. Böhm/21.12.06
Projectmanagement

W. Fellensiek/21.12.06

Translator/date:  
Revisor/date:  
Reference: PM-EW-DC028-E48 Standard1-Rev004 ger-eng

 



 

Transformation centres 
E-44, E-48, E-53  -  Standard 1 

Transformer station inside of the steel tower 

Page 
 

5 of 13 
 

 
 
 
 

Document information: 
Author: A. Böhm/21.12.0
Department: 
Approved/date: 

6
Projectmanagement

W. Fellensiek/21.12.06

Translator/date:  
Revisor/date:  
Reference: PM-EW-DC028-E48 Standard1-Rev004 ger-eng

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Generator 

Rectifier unit 

Excitation control 

Synchronous 
generator 

Excitation 
controller 

Nacelle control 
cabinet 

Nacelle Rectifier 

Power cable 

Power cabinets 

Tower 
basement Output 

contactors 

Transformer Cellar of 
the turbine 

Control and 
power cables 

Control and 

 
 
 

Fig 3:  Single line diagram 

Tower basement 
power cabinets BORDER OF 

SCOPE OF SUPPLY 

Medium voltage 
cable plugs Cellar Transformer and 

switchgear 



 

Transformation centres 
E-44, E-48, E-53  -  Standard 1 

Transformer station inside of the steel tower 

Page 
 

6 of 13 
 

 
 
4 Definition of the electrical equipments included in 

ENERCON's scope of supply 
 
In this chapter, you can find a definition of the electrical components in the tower-
integrated transformer station, including photos, technical data tables, and special 
comments. 
 
 
4.1 Low voltage installation 
 
ENERCON provides all necessary equipment between the generator and the 
transformer. This includes the low-voltage connection between transformer and 
power cabinets with 3 copper cables 300mm² per phase and 1 copper cable 300mm² 
for the neutral conductor. For metering the generated energy a set of current 
transformers is installed within the connection between transformer and power 
cabinets on the LV bushings of the transformer (see figures 4 and 5). 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4: Current transformers installed at transformer  
 
To enable the installation of the current transformers, the distance between the 
centre of the LV transformer bushings has to be at least 180mm. The connection to 
the energy meter inside the control cabinet is done via cable Y-JZ 7x6mm2 copper.  
 
Without these current transformers it is not possible to operate the WEC. 
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Current transformers 
Secondary current (A) 5 
Primary current (A) 1500 
Rated power (VA) 10 
Class 0,5 
Insulation (kV) 3 
Frequency (Hz) 50 
Supplier RITZ or similar 
Thermal Current (kA) 60*In 

 
Fig. 5: Technical data of low-voltage current transformer  

 
 
 
4.2 Transformer 
 
The transformer steps up the WEC voltage from 400V to medium voltage. 
ENERCON installs 3-phase-hermetic-silicone-oil transformers, which can be 
replaced through the tower entrance door, in case of an eventual damage.  
The combustion point of the transformer is higher than 300°C.  
Figure 6 shows the technical data of the ENERCON "standard" transformers. For 
tensions higher than 36kV please contact the ENERCON electrical project manager. 
ENERCON does not allow the installation of dry transformers. The reasons for this 
decision (advantages of oil transformers compared to a dry transformer) are listed in 
the following: 
- Compact and touch proof construction 
- Smaller iron losses 
- Better cooling due to bigger surface 
- Less sensitivity to overloads and fast load changes 
- Less sensitivity to over voltages 
- Less sensitivity to mechanical stress 
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Power transformer 
Supplier Pauwels, Areva, Siemens or similar 
Type 3 phase-hermetic 
Rated power (kVA)  
 - E-48 & E-53 900 
 - E-44 1000 
Rated frequency (Hz) 50/60 

According to grid
(1<U<24) 

According to grid 
(24<U<36) Rated high voltage (kV) 

Rated low voltage (V) 400 
Tappings +4x2,5% 
Vector group Dyn5 
Impedance 6% 
No load current at 110% rated voltage 
(A) <5 

Iron losses at rated voltage (W) <1.100 
Copper losses at rated current 
and 75°C  (W) <10.000 

BIL between phase and earth (kV) 125 170 
Temperature rise: Oil/windings (K) 50/55 
Ambient temperature (°C) 40 
Temperature monitoring  
- alarm level (C) 90 

Temperature monitoring  
- trip level (C) 95 

Cooling material Silicone oil 
Cooling type KNAN 
Installation height over sea level (m) max 1000 
Noise level LwA dB(A) 60 
Service Continuous 
External dimensions (approx.) (mm) 1600x770x2040 
Weight approx.  (t) 2,4 2,6 

 
Fig. 6: Technical data of the transformer  

 
The hermetically-closed and earthed housing, the touch-proofed medium-voltage 
bushings and the insulated low-voltage terminations (see also figure 4) guarantee 
safety for the service personnel.  
The transformer coating is based on zincflakes, which is coated with additional layers 
of watercolor RAL7033. 
For ordering the correct transformer, it is important to know the value of the voltage 
at the point of common coupling. This data has to be provided by the utility and is 
essential to define the transformer. 
Please make sure that this data is shown in the contract before signing.  
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4.3. Medium voltage switchgear 
 
The SF6 insulated medium voltage switchgear is type-tested and complies to the 
common IEC norms.  
 
Medium voltage switchgear  
Use Inside tower 
Rated voltage (kV) 24 36 
Rated frequency (Hz) 50/60 

Document information: 
Author: 
Department: 
Approved/date: 

A. Böhm/21.12.06
Projectmanagement

W. Fellensiek/21.12.06

Translator/date:  
Revisor/date:  
Reference: PM-EW-DC028-E48 Standard1-Rev004 ger-eng

 

Supplier ABB, Siemens 
or similar 

Driescher or 
similar 

Number of cells 2 

Standard configuration (4) 1 connection panel, 
1 transformer panel 

Insulating gas SF6

Type of construction Compact 
Type of service Continuous 
Rated current busbar (A) 630 
Rated current transformer 
switch (A) 

200 

Rated short-time current 
1s (kA) 

16 20 

Rated short-circuit making 
current (kA) 

50 40 

Withstand voltage to earth 
and between phases 1 
min. (kV) 

50 70 

Withstand voltage across 
the isolating distance (kV) 

60 80 

BIL between phase and 
earth (kV) 

125 170 

BIL between open 
contacts (kV) 

145 195 
Fig. 7:  2-panel medium voltage switchgear, 
Driescher  

 
Fig. 8:  Technical data medium-voltage switchgear 
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 Fig 9:  Scheme of the type 2-panel medium-voltage switchgear 

(1 connection panel, 1 transformer panel)  
 
 
 
 
The reasons for the installation of SF6 switchgears are the compact construction, the 
high operational safety and the protection against external influences, such as 
humidity and dust. All metal parts alive are hermetically sealed inside the gastank. 
The switchgear is equipped with a pressure release diaphragm and a pressure 
channel. In case of an internal failure and the occurance of an internal arc, the 
pressure channel comes into play. The pressure channel conducts hot gases through 
metallic cooling lattices, reduces the gas pressure to a minimum and escapes it out 
of the top of this absorber. Thus danger for service staff is reduced to a minimum. 
Because of the complete enclosure of the switchgear, the customer gets a safe, 
nearly maintenance free and longlife product that will do long-term duty. 
The 30kV standard type of the MV switchgear is shown in figure 7, the technical data 
are shown in the table (figure 8) and the SLD is shown in figure 9. 
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4.4 Cables 
 
The power cables that ENERCON use, are designed according to IEC 60502-603 for 
low voltage cables and IEC 60502-620 for medium voltage cables.  
 
In order to explain the specifications for each cable, they are classified in three 
groups: 
1. Low voltage power cables 
2. Medium voltage power cables 
3. Control cables 
 
 
 
4.4.1 Low voltage power cable 
 
The cable used to connect the power cabinets to the 
transformer is H07RNF-O 1x300. It is a flexible copper 
cable with rubber insulation 0,6/1kV without shield. 3 
cables (each approx 8m) are installed for each power 
cabinet. 
Standard cable lugs 300*10 are installed to connect this 
cable to the power cabinets (refer also to figure 10). Cable 
lugs 300*12 are installed to connect the cables to the 
transformer. 
Each power cabinet is earthed at the earthing bar via a 
95mm Fig. 10:  Low voltage cable lugs 

for the connection to the power 
cabinet 

2 copper cable, type H07VK  
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4.4.2 Medium voltage power cables 
 
The medium voltage cables between the 
power transformer and the switchgear are 
type N2XSY 1x50. The copper conductor has 
a XLPE insulation. The cable has a 16mm2 
copper shielding and an outer PVC insulation 
cover. 
To connect the transformer to the MV 
switchgear ENERCON installs one 6m long 
cable per phase. 

Fig 11: Medium-voltage cable between transformer 
and medium-voltage switchgear 
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4.4.3 Control cables 
 
ENERCON’s scope of supply includes the following 0,6/1kV control cables for the 
tower integrated transformer station:  
 
- Y-JZ 7x6 with copper conductor, PVC conductor insulation and PVC external 

cover. This cable is used between the energy meter inside the control cabinet of 
the WEC and the current transformers.  

- Y–JZ 3x1,5 with copper conductor, PVC conductor insulation and PVC external 
cover. This cable is used between the control cabinet of the WEC and the 
temperature sensor inside the thermometer pocket of the transformer, to 
constantly monitor its temperature. 

 
 
5 Instructions for the construction of the electrical 

infrastructure of the windfarm 
 
According to this standard 1, the subcontractor for the electrical infrastructure of the 
windfarm is responsible for: 
- Delivery of MV - and data cables 
- Trenching 
- Installation of medium voltage and data cables (including conducting the cables 

through the tubes of the foundation)  
- Connection of data cable to termination box, respectively splice box 
- Delivery of medium-voltage cable plugs and joints and connection of medium-

voltage cables to the bushings of the MV 
switchgear.  

- Testing of installed electrical components 
All work to be performed by an authorised company 
only. 
 
Further technical requirements: 
- For medium voltage, XLPE single core cables 

have to be used. Cross sections higher than 
300mm² should be avoided as they could cause 
problems during installation (in case bigger cross 
sections are intended, please contact the 
responsible electrical project manager).  

- Suitable MV plugs and joints have to be chosen. 
Please refer to figure 12 and the table, figure 13, 
showing ENERCON recommendations. 

- It is possible to install a double connector inside 
the cable panels of the MV switchgear.  

- Before commissioning, suitable MV cable tests 
have to be performed to assure that the cable is 
not damaged and joints and plugs are correctly 
mounted. Fig 12: Dimensions of cable plug 

CB24-630 company nkt 
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MV cable plugs  
Maximum voltage (kV) 24 36 
Cable section (mm²) 25<S<300 50<S<300 
Diameter over cable isolation (mm) 12,7<D<34,6 22,4<D<42,8 
Rated current (A) 630 
BIL between phase and earth (kV) 125 170 

nkt nkt 
Recommended supplier and type CB 20-630 CB 30-630 

CC 20-630 CC 30-630 
 

Fig 13: Technical data of medium-voltage plugs  
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Ûxtract of test report page 1/2
Master Sheet "Noise", according to "Technische Richtlinien für Windenergieanlagen,
Teil 1: Bestimmung der Schallemissionswerte�
Extract of test report according to Annex C of [1]

 General  Technical specifications (manufacturer)

RW:
HW:

Complementations of rotor (manufacturer) Complementations of gear and generator (manufacturer)
 Manufacturer of gear:

Type of blades: Type of gear:
 Pitch angel:  Manufacturer of generator:
 Number of blades:  Type of generator:
 Rated speed(s)/speed ra  Rated speed(s)/speed range:
 test report of power curve:

Reference Noise emission
parameter

Standardized wind
speed at 10 m above

ground
Electric power

6 m/s 377,9 kW 96,7 dB(A)
7 m/s 591,0 kW 99,3 dB(A)
8 m/s 746,0 kW 100,8 dB(A)
9 m/s 793,1 kW 101,0 dB(A)

10 m/s 810,0 kW 100,6 dB(A)
8,3 m/s 760,0 kW 100,9 dB(A)

6 m/s 377,9 kW --- dB
7 m/s 591,0 kW --- dB
8 m/s 746,0 kW --- dB
9 m/s 793,1 kW --- dB

10 m/s 810,0 kW --- dB
8,3 m/s 760,0 kW --- dB

6 m/s 377,9 kW --- dB
7 m/s 591,0 kW --- dB
8 m/s 746,0 kW --- dB
9 m/s 793,1 kW --- dB

10 m/s 810,0 kW --- dB
8,3 m/s 760,0 kW --- dB

frequency 50 63 80 100 125 160 200 250 315 400 500 630
L WA,P, 1/3 octave 69,0 73,2 74,4 77,1 79,4 81,7 80,7 82,4 83,0 82,6 85,8 85,6
frequency 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
L WA,P, 1/3 octave 87,2 88,3 88,5 86,4 84,7 81,9 77,3 74,7 72,4 69,6 67,5 64,5

frequency 63 125 250 500 1000 2000 4000 8000
L WA,P, octave 77,5 84,6 86,9 89,7 92,8 89,5 80,0 72,4

frequency 50 63 80 100 125 160 200 250 315 400 500 630
L WA,P, 1/3 octave 72,0 74,3 77,1 80,0 81,9 84,5 83,2 84,8 86,0 85,8 88,5 88,4
frequency 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
L WA,P, 1/3 octave 89,8 90,6 90,8 89,1 87,5 84,6 80,4 77,6 75,0 71,2 68,8 64,7

frequency 63 125 250 500 1000 2000 4000 8000
L WA,P, octave 79,7 87,3 89,6 92,5 95,2 92,2 83,0 73,8

frequency 50 63 80 100 125 160 200 250 315 400 500 630
L WA,P, 1/3 octave 77,6 76,5 79,5 82,4 84,0 86,9 85,6 87,3 88,0 87,7 89,8 89,4
frequency 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
L WA,P, 1/3 octave 90,8 91,4 91,8 90,7 89,5 86,9 82,8 81,0 78,1 73,2 69,8 64,7

frequency 63 125 250 500 1000 2000 4000 8000
L WA,P, octave 82,8 89,6 91,8 93,8 96,1 94,1 85,8 75,2

octave sound power level at reference point v 10 = 8 m/s

Enercon GmbH: Calculated output curve of the E-53 from February 2007

 Serial number:

one third octave sound power level at reference point v 10 = 8 m/s

one third octave sound power level at reference point v 10 = 6 m/s

octave sound power level at reference point v 10 =

Extract of test report M69 915/1

Remarks

regarding noise emission of wind turbine (WT) Enercon E-53

 Manufacturer:

6 m/s

[3]

Enercon GmbH
E-53

Tonality (close-up range) K TN

 Power control: pitch
 WT-location:

[3]

steel

---
---

12  - 29 rpm (mode I)

Sound Power level L WA,P

 material:34.22.780

 blades: Enercon GmbH
E53/1

12 - 29 rpm (mode I)

variabel
3

59.40.691

octave sound power level at reference point v 10 = 7 m/s

one third octave sound power level at reference point v 10 = 7 m/s

Impulsivity (close-up range) K IN

[3]

Rated power (generator): 800 kW
Dreekamp 5  Rotor diameter: 53 m
Enercon GmbH

26605 Aurich Hub height above ground: 76 m
53001 Tower design: tube tower

m
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L

L

Frequenz

L

L

Frequenz

T
T
(es

Rem

page 2/2

Frequenz 50 63 80 100 125 160 200 250 315 400 500 630

WA,P,Terz 76,6 78,1 80,6 83,1 84,8 87,9 86,6 87,8 88,1 87,5 89,5 89,2
Frequenz 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

WA,P,Terz 90,7 91,3 91,7 90,9 89,6 87,7 84,0 83,0 80,0 75,9 70,2 64,9

63 125 250 500 1000 2000 4000 8000
L WA,P,Terz 83,5 90,5 92,3 93,6 96,0 94,4 87,4 77,2

Frequenz 50 63 80 100 125 160 200 250 315 400 500 630

WA,P,Terz 74,5 77,4 79,7 82,0 83,8 86,6 85,6 86,8 87,1 87,0 89,1 89,2
Frequenz 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000

WA,P,Terz 90,5 91,0 91,3 90,6 89,6 87,7 84,1 83,2 80,4 76,6 70,3 64,8

63 125 250 500 1000 2000 4000 8000

L WA,P,Terz 82,5 89,3 91,3 93,3 95,7 94,2 87,6 77,7

his test report extract is only valid with the manufacturer's certificate from 14.3.2007.
he declarations in this extract are only valid in combination with the test report M69 915/1 from 7.8.2007 [4]

pecially for calculations of sound propagation).

arks:
[1] Technische Richtlinien für Windenergieanlagen, Teil 1: Bestimmung der Schallemissionswerte

 Rev. 17 vom 01. Juli 2006 (Herausgeber: Fördergesellschaft Windenergie e.V., Stresemannplatz 4, D-24103 Kiel)

octave sound power level at reference point v 10 = 9 m/s

one third octave sound power level at reference point v 10 = 9 m/s

[2] IEC TS 61400-11 Wind turbines. Part 11: Acoustic noise measurement techni-ques. November 2002

[4] Müller-BBM testreport M69 915/1 from 7.8.2007

one third octave sound power level at reference point v 10 = 10 m/s

octave sound power level at reference point v 10 = 10 m/s

[3] The working point of 95% of the rated power, for which the maximum sound power level was stated, is
 according to the reference power curve and the hub height of the measured WT under standardized
 meteorological conditions v10= 8,3 m/s

measured by: Müller-BBM GmbH
  brand office Gelsenkirchen
  Am Bugapark 1
  D-45 899 Gelsenkirchen

date: 07.08.2007

________________________   ___________________
Dipl.-Ing. (FH) D. Hinkelmann  Dipl.-Ing. (FH) M. Köhl

Accredited Test Laboratory 
according to ISO/IEC 17025

DAP-PL-2465.10
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Blattdaten E53/1 / Main data rotorblade E53/1 Seite / Page
1 of 1

Radius / radius Tiefe / depth
[mm] [mm]
1200 1150
1800 2439
3600 2393
4800 2244
6000 2053
7200 1871
8400 1733
9600 1623

10800 1538
12000 1464
13200 1393
14400 1326
15600 1260
16800 1193
18000 1125
19200 1054
20415 977
21060 934
21770 885
22610 826
23610 753
25070 636
25900 550
26450 445

Gewicht Blatt / blade weight approx. 2600 kg

Schwerpunkt / center of mass position approx. at R 9050

Länge Rotorblatt / length rotorblade approx. 25250 mm

R9050 R26450

25250
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ENERCON wind energy converters obtain active power for the control system, pitch 
motors, azimuth motors, transformer loss, obstruction lights etc. from the grid. This 
own consumption is heavily dependent on the location and the existing wind data. 
Therefore ENERCON cannot state definite values regarding active and reactive 
power consumption. 
 
This document defines the average energy needs of the ENERCON wind turbine  
types as follows: 
 
 
E-33: 
- Active power P = 5kW, 15 minutes average without rotor blade heating 
- Active energy depending on location and number of converters between 

W = 500kWh and 2000kWh per year without rotor blade heating 
 
 
E-40/6.44: 
- Active power P = 5kW, 15 minutes average without rotor blade heating 
- Active power P = 19kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

W = 500kWh and 2000kWh per year without rotor blade heating 
 
 
E-48: 
- Active power P = 5kW, 15 minutes average without rotor blade heating 
- Active power P = 19kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

W = 500kWh and 2000kWh per year without rotor blade heating 
 
 
E-53: 
- Active power P = 5kW, 15 minutes average without rotor blade heating 
- Active power P = 19kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

W = 500kWh and 2000kWh per year without rotor blade heating 
 
 
E-58: 
- Active power P = 8kW, 15 minutes average without rotor blade heating 
- Active power P = 40kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

W = 500kWh and 3500kWh per year without rotor blade heating 
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E-66/18.70: 
- Active power P = 10kW, 15 minutes average without rotor blade heating 
- Active power P = 42kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

500kWh and 3500kWh per year without rotor blade heating 
 
 
E-66/20.70: 
- Active power P = 10kW, 15 minutes average without rotor blade heating 
- Active power P = 43kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between  

W = 800kWh and 4000kWh per year without rotor blade heating 
 
 
E-70/E4: 
- Active power P = 10kW, 15 minutes average without rotor blade heating 
- Active power P = 43kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

800kWh and 4000kWh per year without rotor blade heating 
 
 
E-82: 
- Active power P = 10kW, 15 minutes average without rotor blade heating 
- Active power P = 43kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

800kWh and 4000kWh per year without rotor blade heating 
 
 
E-112: 
- Active power P = 30kW, 15 minutes average without rotor blade heating 
- Active power P = 63kW, 15 minutes average with rotor blade heating 
- Active energy depending on location and number of converters between 

800kWh and 4000kWh per year without rotor blade heating 
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