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ABSTRACT  

This paper discusses the performance of a wind-driven doubly-fed induction generator when connected 

to the grid. The stator is directly connected to the grid, while the rotor side connection happens via a 

back-to-back converter. The performance and the steady-state analysis of the Doubly Fed Induction 

Generator (DFIG) when running at constant stator power and when running at constant stator current 

will be discussed.  Laboratory experiments are performed using a testing bench for the Lucas-Nülle 

wind power system and the results are analyzed using Lucas-Nülle WindSim software. DFIG analysis 

and laboratory experiment performance were performed for two different cases; the first case is when 

DFIG is running at a speed lower than the synchronous speed and the second case is when DFIG is 

running at a speed above the synchronous speed. In both cases, the values of rotor voltage, stator current, 

rotor current, and the total generated power from the stator and rotor for DFIG are calculated from the 

analysis using MATLAB file (m -file) and compared with the practical results. 

KEYWORDS: Wind energy, DFIG, constant power operation, synchronous speed. 

List of symbols: 

𝑋𝜎𝑠  stator leakage reactance   Vs  stator voltage I'r  referred rotor current 

𝑋𝜎𝑟
′  rotor referred leakage reactance Ps  stator power Vs   stator voltage 

Z'r    referred rotor impedance Pr   rotor power V'r  referred rotor voltage 
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 الملخص 

عن طريق طاقة الرياح. في هذا البحث تم عمل دراسة تحليله    دورانهأداء المولد الحثي ثنائي التغذية وذلك في حالة  يناقش هذا البحث

  قدرةالأولي عن طريق توليد  ؛من الطرق الشائعة لتشغيل المولد طريقتينللمولد وكتابة المعادلات الخاصة به. كما انه تم اختيار 

  الساكنتيار كهربي ثابت من الجزء  بتشغيل المولد عندوالثانية  ،ن المولد مع اختلاف سرعة الدورانكهربية ثابتة من الجزء الثابت م

حيث انه تم مراعاة أن تكون سرعة الدوران عند السرعات اقل من السرعة التزامنية وعند   من المولد مع اختلاف سرعة الدوران

راسة تفصيلية عن طريق حل المعادلات ورسم المنحنيات باستخدام برنامج السرعات الأعلى من السرعة التزامنية. وقد قدم البحث د

 تجارب معملية ومقارنة النتائج العملية بالنتائج النظرية.   تنفيذكما انه تم  ،الماتلاب

 . يةسرعة التزامن ال التشغيل عند قدرة ثابتة، طاقة الرياح، المولد الحثي ثنائي التغذية، :الكلمات المفتاحية

1. INTRODUCTION 

Wind energy is one of the most promising rapidly growing renewable energy sources in the world. 

This energy is inexhaustible, clean, and does not create greenhouse gases [1]. Wind turbines usually use 

DFIG due to its advantages such as it can maintain the amplitude and frequency of the output voltage at 

a constant value, regardless of the wind speed or the speed of the turbine rotor [2-4]. The DFIG has two 

outputs: one from the stator and the other from the rotor. The main advantage of DFIG is that the rotor 

side output represents only (20-25%) of the total system power [5-7], so the power electronic 

components handle only a small portion of the generator power. This reduces the acquisition costs and 

the losses in power electronics devices. The quality of the generated power is also improved by limiting 

the harmonics and voltage fluctuations [8]. Generally, the stator output is connected directly to the 

network, but the rotor output is connected via a back-to-back converter [9-12]. The back-to-back 

converter consists of two converters; Rotor-Side Converter (RSC) and Grid-Side Converter (GSC). The 

GSC is used for keeping the dc-link voltage constant, while the RSC is used to control the rotor voltage 

of the DFIG and the power factor at the stator terminals [13]. In the fixed pitch angle of the wind turbine, 

DFIG can be operated in many different ways, which may be through constantly referred rotor voltage 

operation, constant stator power operation, constant current stator operation, and operation in two 

different ways. Many research papers had discussed the performance of DFIG using control methods 

like Field Oriented Control (FOC) or Direct Power Control (DPC) [4-7]. But this paper does not discuss 

the control methods of DFIG. It presents theatrically the steady-state analysis and the performance of 

DFIG at constant stator power and constant stator current and in the laboratory using Lucas-Nülle wind 

power system. In addition, it compared the theoretical and practical results to provide a full perception 

of DFIG and its operation modes. The paper writes the equations, draws and explains the curves of 

power, current, and voltage, and shows how to control the DFIG through the back-to-back converter. 

mailto:%20eng_mo.hussein@yahoo.com
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The paper discusses the steady-state analysis of DFIG in Section 2. Section 3 presents the 

performance of DFIG when operating at constant stator power, while performance at constant stator 

current is presented in Section 4. Experimental work at constant power is presented in Section 5.  

 
Fig. 1: Variable-speed wind turbine and a doubly-fed induction generator 

2. STEADY-STATE ANALYSIS 

The steady-state behavior of the electrical system is represented through a direct current 

mathematical model. This model is based on the following assumptions: 

i- Linear magnetic circuit for DFIM is assumed . 

ii- Mechanical and core losses for DFIM are ignored . 

iii- Only fundamental components are taken into account . 

 
Fig. 2: DIFM equivalent circuit 

Figure 2 shows the equivalent circuit of the induction machine with the stator and rotor, each one 

is connected to an alternating voltage source with appropriate frequency. 

The mesh equations for the stator current Is, and the referred rotor current I'r in the above equivalent 

circuit are given by: 

Zs Is + Zm (Is - I'r) = Zss Is - Zm I'r = Vs                                                     (1) 

Z'r   I'r - Zm (Is - I'r) = Z'rr  I'r - Zm Is  =
− 𝑟−

𝑉′

𝑆
                                     (2) 

The stator impedance Zs and the referred rotor impedance Z'r are given by: 

Zs = Rs + 𝑗𝑋𝜎𝑠                      (2a) 

Z'r = 
𝑅𝑟𝑜

′

𝑆
 + j𝑋𝜎𝑟

′                                  (2b) 

Zss = Zs + 𝑍𝑚                                        (2c) 

Z'rr = Z'r  + 𝑍𝑚                           (2d) 

Equations (1) and (2) can be written in the following matrix form: 
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[
𝑉𝑠

−𝑉𝑟
′

𝑆

] = [
𝑍𝑠𝑠 −𝑍𝑚

−𝑍𝑚 𝑍′𝑟𝑟
] ∗ [

 𝐼𝑠 

𝐼𝑟
′ ]                           (3) 

The above matrix form can be solved for any slip value for Is and I'r, the solution is: 

[
 𝐼𝑠 

𝐼𝑟
′ ] =

1

𝐷
[
𝑍′𝑟𝑟 𝑍𝑚

𝑍𝑚 𝑍𝑠𝑠
] ∗ [

𝑉𝑠

−𝑉𝑟
′

𝑆

]                                   (4) 

Where the determinant D is:  

𝐷 =  𝑍𝑠𝑠𝑍′𝑟𝑟 − 𝑍𝑚
2                                      (5) 

From the later matrix equation, the following is obtained: 

𝐼𝑠 =  
𝑍𝑟𝑟

′

𝐷
 𝑉𝑠 +

𝑍𝑚

𝐷

−𝑉𝑟
′

𝑆
= 𝑉𝑠 [

𝑍′𝑟𝑟

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2 −

𝑍𝑚

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2

𝑎

𝑆
]                                  (6) 

𝐼𝑟
′ =  

𝑍𝑚

𝐷
 𝑉𝑠 +

𝑍𝑠𝑠

𝐷

−𝑉𝑟
′

𝑆
= 𝑉𝑠 [

𝑍𝑚

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2 −

𝑍𝑠𝑠

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2

𝑎

𝑆
]                                (7) 

∵ 𝐼0 =  𝐼𝑠 − 𝐼𝑟
′                                       (8) 

∴ 𝐼0 =  𝑉𝑠 [
𝑍′𝑟𝑟−𝑍𝑚

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2 +

𝑍𝑠𝑠−𝑍𝑚

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2

𝑎

𝑆
]                                     (9) 

𝑤ℎ𝑒𝑟𝑒: 

𝑎 =  
𝑉𝑟

′

𝑉𝑠
                      (10) 

3. CONSTANT STATOR POWER ANALYSIS 

To keep the stator power value constant as the speed changes, this is possible within a specific 

range that is determined according to the performance of the machine parameters.  

𝑃𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =  𝑃𝑠 + 𝑃𝑟                           (11) 

From equation (11), with changing the speed, the total generation value at constant stator power 

(Ps) changes with the value of rotor power (Pr). 

If DFIG works at constant stator power, the stator voltage can’t be changed because it works 

according to the grid voltage, so it has all the time a constant value, in addition, the real part of the stator 

current has a constant value. 

The real part of stator current is calculated from: 

 𝐼𝑠 𝑐𝑜𝑠(∅) =
𝑃𝑠

3𝑉𝑠
                             (12) 

From the above, the real part from equation (6) has a constant value and it is equal to the real part 

of the stator current. 

𝐼𝑠 𝑐𝑜𝑠(∅) = 𝑟𝑒𝑎𝑙 [𝑉𝑠 (
𝑍′𝑟𝑟

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2 −

𝑍𝑚

𝑍𝑠𝑠𝑍′𝑟𝑟−𝑍𝑚
2

𝑎

𝑆
)]                      (13) 

With D equals to: 

𝐷 =  𝑍𝑠𝑠𝑍′𝑟𝑟 − 𝑍𝑚
2 = (𝑅𝑠 +  𝑗𝑋𝜎𝑠 + 𝑗𝑋𝑚) (

𝑅𝑟𝑜
′

𝑆
+ 𝑗𝑋𝜎𝑟

′ + 𝑗𝑋𝑚) + 𝑋𝑚
2          (14) 



 
 

Performance of Doubly Fed Induction Generator Driven By Wind Energy at Constant Stator Power And Current 

                              1126                                                      JAUES, 16, 61, 2021    

  

𝐷 =  (𝑅𝑠  +  𝑗𝑋𝑠) (
𝑅𝑟𝑜

′

𝑆
+ 𝑗𝑋𝑟

′ ) + 𝑋𝑚
2                               (15) 

𝑤ℎ𝑒𝑟𝑒 𝑋𝑠 = 𝑋𝜎𝑠 + 𝑋𝑚  

And     𝑋𝑟
′ = 𝑋𝜎𝑟

′ + 𝑋𝑚 

𝐷 =  𝑅𝑠
𝑅𝑟𝑜

′

𝑆
 +  𝑗𝑅𝑠𝑋𝑟

′ + 𝑗
𝑅𝑟𝑜

′

𝑆
𝑋𝑠 − 𝑋𝑠𝑋𝑟

′ + 𝑋𝑚
2                     (16) 

𝐷 = 𝐷𝑅 + 𝑗𝐷𝑖𝑚 = (𝑅𝑠
𝑅𝑟𝑜

′

𝑆
 + 𝑋𝑚

2 − 𝑋𝑠𝑋𝑟
′ ) + 𝑗(𝑅𝑠𝑋𝑟

′ +
𝑅𝑟𝑜

′

𝑆
𝑋𝑠)            (17)    

From the stator current equation the following equations are obtained: 

𝐼𝑠 = 𝑉𝑠 (
𝑅𝑟𝑜

′

𝑆
+ 𝑗𝑋𝑟

′

𝐷𝑅+𝑗𝐷𝑖𝑚  
−

𝑗𝑋𝑚

𝐷𝑅+𝑗𝐷𝑖𝑚  

𝑎

𝑆
)                                    (18)  

𝐼𝑠 = 𝑉𝑠 (
(𝐷𝑅−𝑗𝐷𝑖𝑚 )(

𝑅𝑟𝑜
′

𝑆
+ 𝑗𝑋𝑟

′)

𝐷𝑅
2+𝐷𝑖𝑚

2  
−

𝑗𝑋𝑚(𝐷𝑅−𝑗𝐷𝑖𝑚 )

𝐷𝑅
2+𝐷𝑖𝑚

2  

𝑎

𝑆
)                     (19) 

𝐼𝑠 = 𝑉𝑠 [(
(𝐷𝑅

𝑅𝑟𝑜
′

𝑆
+𝑋𝑟

′𝐷𝑖𝑚𝑔 )

𝐷𝑅
2+𝐷𝑖𝑚

2   
−

𝑋𝑚𝐷𝑖𝑚

𝐷𝑅
2+𝐷𝑖𝑚

2

𝑎

𝑆
) − 𝑗 (

(𝐷𝑖𝑚
𝑅𝑟𝑜

′

𝑆
−𝐷𝑅𝑋𝑟

′)

𝐷𝑅
2+𝐷𝑖𝑚

2  
+

𝑋𝑚𝐷𝑅

𝐷𝑅
2+𝐷𝑖𝑚

2

𝑎

𝑆
)]          (20) 

From equation (13), it obtains: 

𝐼𝑠 𝑐𝑜𝑠(∅) = 𝑉𝑠 (
(𝐷𝑅

𝑅𝑟𝑜
′

𝑆
+𝑋𝑟

′𝐷𝑖𝑚𝑔 )

𝐷𝑅
2+𝐷𝑖𝑚

2   
−

𝑋𝑚𝐷𝑖𝑚

𝐷𝑅
2+𝐷𝑖𝑚

2

𝑎

𝑆
)                   (21) 

Returning to the equations for the stator and rotor currents to get their values by substituting the 

rotor voltage in the stator current equation (6), and the rotor current in equation (7), then: 

𝐼𝑠 =  
𝑍𝑟𝑟

𝐷
 𝑉𝑠 +

𝑍𝑚

𝐷

−𝑉𝑟
′

𝑆
                             (22) 

𝐼𝑟
′ =  

𝑍𝑚

𝐷
 𝑉𝑠 +

𝑍𝑠𝑠

𝐷

−𝑉𝑟
′

𝑆
                               (23) 

The stator and rotor powers equal: 

Ps = Real [3Vs Is*]                                      (24) 

Pr = Real [-3𝑉𝑟
′ 𝐼𝑟

′*]                          (25) 

The performance is drawn at constant stator power (160 W), where the curves are drawn at the 

speed (0.8 to 1.3) from the synchronous speed using MATLAB simulation (m file). The DFIG output 

curves such as (rotor voltage curve, stator current, rotor current, stator, and rotor power curves) are 

drawn. All curves of the tested DFIG whose parameters are calculated from parameters identification 

tests (No-load test, locked rotor test, and DC test) are given in the following table.  

Table 1: Parameters of DFIM 

DFIM, a 4-pole, 3-phase 0.8 kW, 400V, 2 A, Y –connected, 50 Hz, slip ring induction machine 

𝑅𝑠 = 5.71 Ω 𝑇𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑖𝑜 = 3.41 𝑋𝑚 = 180 Ω 𝑅𝑒+ℎ = 1195 Ω  
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𝑋𝑠 = 198 Ω Vstator = 231 V 𝑋𝑟
′ = 198 Ω Vbase = 231 V Ibase = 2 A 

The sequence of obtaining the performance curves of the DFIG system is shown in Figure 3, which 

gives the flowchart of this sequence. 

 

Fig. 3: program flowchart 

 
Fig. 4: per unit rotor voltage versus per unit                           Fig. 5: per unit currents versus per unit                                                                                                                           

s                         speed at constant stator power                                                speed at constant stator power  
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Fig. 6: per unit active powers versus per unit                           Fig. 7: Efficiency versus per unit                                                                                                                           

s                           speed at constant stator power                                           speed at constant stator power 

As shown in Figure 4, the rotor voltage has positive values in the speed under synchronous speed. 

This means that the rotor voltage is in phase with the stator voltage and is reduced to zero and turns into 

negative values at the speed rang over synchronous speed. This means that the rotor voltage in this case 

is in phase opposite to the stator voltage. 

From Figure  5 the value of rotor current (curve no.2) is reduced to reach its minimum value at 

the synchronous speed and begins to increase in the opposite direction Whereas, although the real part 

of the stator current does not change, the imaginary part changes with the change of the speed. So the 

stator current (curve no.1) is slightly increased even the value of the current is greater than the rated 

value. This means that this must be taken into account when running DFIG at constant stator power so 

as not to cause the generator windings to burn out. 

As shown in Figure 6, the stator power has a constant value all the time. In addition, the rotor 

power depends on the speed or (the slip). It means that the rotor power has positive values when the 

speed is under synchronous, which means that the DFIG feeds the power to the grid from the stator but 

it takes power from the grid from the rotor. The rotor power has negative values when the speed exceeds 

synchronous speed (curve no. 2). 

This means that DFIG will feed energy into the grid from both sides when wind speeds are over 

the synchronous speed by a certain value.  

As shown in Figure 7, the maximum value of theoretical efficiency is (0.8722) at per unit speed 

(1.19) 

4. CONSTANT STATOR CURRENT ANALYSIS 

To keep the stator current value constant as the speed changes, this is possible within a specific 

speed range. The operation of DFIG at constant stator current means that the absolute value of stator 

current is constant all the operation time. From the stator current equation (20): 

|𝐼𝑠| = √𝑉𝑠
2 (

(𝐷𝑅
𝑅𝑟𝑜

′

𝑆
+𝑋𝑟

′𝐷𝑖𝑚𝑔 )

𝐷𝑅
2+𝐷𝑖𝑚

2   
−

𝑋𝑚𝐷𝑖𝑚

𝐷𝑅
2+𝐷𝑖𝑚

2

𝑎

𝑆
)

2

+ 𝑉𝑠
2 (

(𝐷𝑖𝑚
𝑅𝑟𝑜

′

𝑆
−𝐷𝑅𝑋𝑟

′)

𝐷𝑅
2+𝐷𝑖𝑚

2  
+

𝑋𝑚𝐷𝑅

𝐷𝑅
2+𝐷𝑖𝑚

2

𝑎

𝑆
)

2

                      (25) 

Because the stator and rotor voltages are real values, the stator voltage is a constant value and the 

absolute of the stator current has a constant value, so the rotor voltage value can be obtained from the 

above equation. 

Returning to the current equations for the stator and rotor to get their values by substituting the 

rotor voltage in the stator current equation (22), the rotor current in equation (23), stator and rotor power 
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from equations (24, 25) the DFIG output curves such as; rotor voltage curve, stator, and rotor current, 

and powers are drawn. 

As shown in Figure 8, the rotor voltage has positive values for speed under synchronous speed. It 

means that the rotor voltage is in phase with the stator voltage.  The rotor voltage values are reduced to 

reach the zero value at a speed higher than the synchronous speed by a small value. The rotor voltage is 

in phase opposition with stator voltage and has negative values for speeds higher than synchronous 

speed. 

 

Fig. 8: per unit rotor voltage versus per unit                           Fig. 9: per unit currents versus per unit                                                                                                                           

s                           speed at constant stator power                                             speed at constant stator power 

 

Fig. 10: per unit active powers versus per unit                           Fig. 11: Efficiency versus per unit                                                                                                                           

s                            speed at constant stator power                                          speed at constant stator power 

In this operation method, the absolute stator current is constant at its rated value (curve no.1). The 

absolute rotor current value is inversely proportional to the speed. This means that as much as the speed 

of the turbine is high, the value of the rotor current is decreased as shown in Figure 9. 

From Figure 10 the rotor power (curve no.3) behaves like rotor voltages. It has positive values at 

speeds below the synchronous speed and its values are reduced to zero at speed above the synchronous 

speed by a small value. This means that the DFIG feeds the power to the grid from the stator but it takes 

power from the grid from the rotor.  When the speed of DFIG exceeds a synchronous speed by a certain 

value, the rotor power is converted from positive to negative values. This means DFIG supplies power 

from both sides to the grid. The stator power (curve no.1) is decreased in the case of constant current 

operation with increasing speed, and the total power (curve no.2) is the summation of rotor and stator 

powers. 
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As shown in Figure 11, the maximum value of theoretical efficiency is (0.857) at per unit speed 

(1.045) 

5. EXPERIMENTAL WORK 

Lucas-Nülle DFIG wind turbines describe the design and function of modern wind power plants. 

The control of variable-speed wind turbines is studied using a doubly-fed asynchronous generator as an 

example. Wind can be emulated realistically with a servo-machine test stand and "WindSim" software 

[15]. In this test, the setpoint for a stator power is 160 W. The rotor power is computed theoretically 

from equation (24) and the actual reading is taken from the controller measurement device. The 

experiment is done in the speed range from 1200 rpm to 1900 rpm because the controller can cover this 

range and in this range, the constant stator power can be maintained. 

 

Fig. 12: Testing bench for Lucas-Nülle wind power system 

The double-feed induction generator used in practical work is the same as the one in the simulation 

and its parameters are the same as those shown in Table 1. 

As shown in Figures 12 and 13 Lucas-Nülle wind power system consists of: 

1- Doubly-fed induction generator (DFIG)  

2- Servo motor to simulate the wind power 

3- Three-phase isolating transformer for a wind power plant 

4- Incremental position encoder to measure the machine speed 

5- Controller for a wind power plant's doubly-fed induction generator 

6- Power supply for electric machine 
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Fig. 13: Connection diagram for DFIG 

 

Fig. 14: Testing window for Lucas-Nülle wind power system 

5.1. Constant Power Laboratory Test 

The results of constant power operation test are indicated in the Table 2: 

Table 2: Recorded Readings from the Laboratory Test 

Speed (rpm) 1200  1260  1307  1362  1402  1467  1506  1608  1708  1752  1854  1900  

Stator Power 

(W) 
158 159 155 158 159 157 165 159 162 160 157 157 

Rotor Power 

(W) 
-124 -115 -106 -101 -96 -86 -78 -69 -59 -54 -46 -40 

Total Power 

(W) 
34 43 48 56 63 71 87 90 102 105 111 117 

Stator Current 

(A) 
0.329 0.321 0.349 0.336 0.341 0.339 0.343 0.335 0.339 0.327 0.32 0.314 

Rotor Current 

(A) 
0.25 0.23 0.21 0.20 0.19 0.17 0.15 0.14 0.12 0.11 0.09 0.08 

 As shown in Figure 15 the stator current oscillates around a certain value (curve no.1). While the 

rotor current decreases with increasing speed (curve no.2).  
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Fig. 15: per unit currents versus per unit                                   Fig. 16: Efficiency versus per unit                                                                                                                           

s                            speed at constant stator power                                          speed at constant stator power 

When comparing Figures 5, 9, and 15, it finds that the rotor current is still decreasing even after 

the speed exceeds the synchronization speed. This means that the current is still passing in the same 

direction (from the network to the generator) and its direction is not changed because of large losses 

during excitation of the generator and switching operations by the generator's controller. This leads to 

that the rotor continues to consume power from the network even after the generator speed exceeds the 

synchronous speed.  

 

        Fig. 17: per unit active powers versus per unit speed       Fig. 18: Efficiency versus per unit speed 

From Figure 17, the stator power is constant at (160 W) and the rotor power has negative values 

when the speed is less than the synchronous speed. This means that the rotor is consuming power from 

the grid. By increasing the speed, the rotor power begins to shift from negative to positive values. This 

means that the rotor pumps power into the network. As the speed rises and the active power of the stator 

remains constant, the power consumption of the rotor decreases. As a result, the total active power rises. 

The rotor can also supply power to the network during super synchronous operation. 

Comparing Figures 6, 10, and 17, it is found that, as with current, the rotor continues to consume 

power because the power value remains negative even after the speed exceeds the synchronization speed 

due to large losses during generator excitation and shunt operations by the generator controller. 

As shown in Figure 18, the maximum efficiency in the practical work is (0.3250) at per unit speed 

(1.27). There are some ripples in the efficiency curve at about speed (1900 rpm) due to the fluctuation 

of output power caused by running the generator at this speed for a long time.  

It is clear from Figures 11 and 18 that efficiency in experimental work is lower than efficiency in 

theoretical work. The difference between the two values is due to losses due to negligence in theoretical 

work, but in practical work, other types of losses greatly affect the operating efficiency. Loss due to 

generator excitation and switching operations by the generator control unit and negligible losses in 

Section 2. These losses are not constant and depend on the generator drive parameters and the efficiency 

of the control unit. 

CONCLUSION 

This paper presented the Lucas-Nülle wind power system and used it to perform appropriate 

laboratory experiments and the results are compared with the theoretical results. From the practical 

work, it is found that the performance of the generator is somewhat different from the theoretical work, 

as a result of neglected losses. It is also clear that the method of constant stator power operation is not 

the optimal mode of operation. Because the current can be higher than the rated current if the DFIG 
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speed or stator power is increased. Therefore, limits must be set for the speed as well as for the force 

drawn from the stator. In addition, switching at high speeds to constant stator current operating mode 

can be a good solution to avoid overcurrent. 
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