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Abstract: Doubly Fed Induction Generators (DFIGs) are as of now broadly utilized as a part 

of variable speed wind control plants because of their unrivaled points of interest that 

incorporate decreased converter rating, minimal effort, diminished misfortunes, simple 

usage of influence component redress plans, variable speed operation and four quadrants 

dynamic and receptive influence control capacities. DFIG is interfaced to the air conditioner 

organize through the network side voltage source converter (GSC) and rotor-side RSC to 

empower the variable-speed operation of the wind turbine and to give responsive power 

support to the air conditioner matrix amid unsettling influence occasions. Converter 

exchanging glitch, for example, fire through may impact the power dispatch ability of the 

DFIG. In this paper, a loop is offered to be incorporated inside the DFIG converters to 

enhance dynamic execution of DFIG-based WECS amid flame through blame inside rotor 

side converter (RSC). Recreation comes about without and with the loop associated with the 

framework are displayed.  

I. INTRODUCTION: Wind control has 

been a standout amongst the most critical 

renewable vitality sources over the 

previous decade. As indicated by 

worldwide wind vitality committee (GWEC) 

measurements, more than 35 GW of new 

wind control limit was acquired online 

2013. The new worldwide aggregate 

toward the end of 2013 was around 

318GW speaking to combined market 

development of more than 12.5 percent. 

In addition, the worldwide wind vitality 

board gauges that, toward the end of 

2016, worldwide wind limit will be around 

493 GW [1]. In 2008, wind control has 

delivered more than 1% of the worldwide 

power era and by the year 2020; it is 

evaluated to create around 10% of the 

worldwide power [2]. Right now, doubly 

nourished enlistment generator (DFIG) is 

usually utilized for twist turbines more 

than 1 MW limit [2]. DFIG based wind 
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vitality transformation framework (WECS) 

is picking up prominence due to its better 

focal points over other wind turbine 

generator ideas [3, 4] that have seen 

DFIG application in vast WECS achieving 

55% of the overall aggregate wind limit 

amid the year 2012 [5]. A run of the mill 

arrangement of DFIG wind turbine is 

appeared in Figure 1. Rotor side converter 

(RSC) and framework side converter 

(GSC) interface the DFIG with the matrix 

[6]. Both converters utilize constrained 

commutated control electronic switches, 

for example, protected entryway bipolar 

transistors (IGBT) to change over AC to 

DC and the other way around. A capacitor 

associated with the DC connection of the 

converter goes about as a DC voltage 

source [7, 8]. The disappointment of a 

twist turbine to stay operational for a brief 

span of voltage plunge without stumbling 

is alluded to the low voltage ridethrough 

(LVRT) capacity of the turbine. Rotor 

crowbar circuit is typically used to ensure 

the RSC, which is generally a shoddy 

arrangement with straightforward control 

[5, 9, 10]. Furthermore, numerous papers 

in the writing have researched different 

ways to deal with repay WECS receptive 

power amid voltage variance occasions by 

mostly interfacing an adaptable AC 

transmission framework (FACTS) gadget, 

for example, static synchronous 

compensator (STATCOM) to the point of 

normal coupling (PCC) [11-17]. There are 

however a couple of productions 

considering pay of dynamic power too 

[18-23]. 

 

Figure 1. Typical configuration of DFIG 

This paper displays another topology for 

the DFIG converters by incorporating a 

loop to enhance the general execution of a 

DFIG based WECS amid inside converter 

exchanging glitches, for example, fire 

through blame inside rotor side converter 

(RSC). Reproduction is done utilizing 

Simulink/Matlab programming. The 

commitment of this paper lies in the 

utilization of the current DFIG converters 

to bolster dynamic and responsive power 

without the need to any additional FACTS 

gadgets as expressed in the writing. 

II. SYSTEM UNDER SYSTEM:Figure 2 

demonstrates the framework under study 

that comprises of six 1.5-MW DFIGs 

associated with the air conditioner lattice 

at the PCC. The framework that is spoken 
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to by a perfect three stage voltage 

wellspring of steady recurrence is 

associated with the wind turbines by 

means of a 30-km transmission line and 

venture up transformer. Amid ordinary 

working conditions, receptive power 

created by the wind turbines is directed at 

zero MVar to keep up solidarity control 

figure association. For a normal twist 

speed of 15 m/s, which is utilized as a 

part of this study, the turbine yield 

dynamic power is 1.0 . A loop is 

associated with the DC connection of the 

consecutive power converters of the DFIG 

through a DC/DC chopper

 

Figure 2. Configuration of a DFIG wind 

turbine equipped with a coil 

III. COIL CONTROL ALGORITHM: To 

control the power exchange between the 

curl and the DFIG framework, a dc–dc 

chopper is utilized, and a fluffy rationale 

model is produced to control its obligation 

cycle (D) as appeared in Fig. 3. Under 

typical working condition, obligation cycle 

is kept up at 0.5 and there is no power 

trade between the curl and the network. 

Amid inner RSC converter exchanging 

shortcoming occasion that call for power 

bolster the FL controller acts to adjust the 

obligation cycle to be in the scope of 0 to 

0.5 to permit the put away vitality in the 

curl to be exchanged to the lattice 

(Discharging mode). The charging method 

of the loop happens when obligation cycle 

is inside the scope of 0.5 to 1. The 

connection between the voltage over the 

loop Vc and the voltage over the dc-

interface capacitor Vdc can be composed 

as [4, 24]; Vc = (1 − 2D)Vdc (1) The 

model is constructed utilizing the 

graphical UI device gave by MATLAB. 

Every info is fuzzified into five 

arrangements of trimf-sort enrollment 

capacities (MFs). The MFs for the info 

factors, DFIG produced dynamic power 

(Pg) and the current through the loop 

(Ic), are appeared in Figures. 4(a) and 

(b), separately. The MFs for the yield 

variable, obligation cycle (D), are 

considered on the scale from 0 to 1 as 

appeared in Figure 4(c). Focal point of 

gravity is utilized for the defuzzification 

procedure where the wanted yield z0 is 

ascertained as z0 = ∫ z.uc(z)dz ∫ uc (z)dz 
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(2) where μc(z) is the MF of the yield

 

Figure 3. Control of DC–DC chopper 

The variation range in the coil current and 

DFIG output power, along with the 

corresponding duty cycle, is used to 

develop a set of fuzzy logic rules in the 

form of (IF-ANDTHEN) statements to 

relate the input variables to the output 

[2]. 

 

 

IV. COIL RESPONSES DURING THE 

FIRE THROUGH FAULT: There are three 

different modes of operation of the coil; 

4.1. Freewheeling mode Freewheeling 

(Standby) mode is shown in Figure 5(a), it 

occurs when D is equal to 0.5. The voltage 

across the coil (Vc) is equal to zero, and 

the Ic is held constant at its rated value; 

consequently, there will be no energy 

transferred between the coil and the grid, 

and maximum energy is stored within the 

coil. The voltage across the dc-link 

capacitor of the coil (Vdc) is maintained at 

a constant level during this mode of 

operation. This mode will take place 

during normal operating condition of the 

WECS and after the occurrence of the 

fault [4]. 
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Figure 5(a). Freewheeling mode 

4.2. Discharging mode: 

 Figure 5(b) shows discharging mode 

which will take place when the fault occurs 

at the grid side. In this mode, the value of 

D lies in the range of 0–0.5. When the 

fault occurs at t =8 s, the current of coil 

(Ic) decreases, giving a negative slope 

(di/dt), and consequently, the voltage 

across the coil (Vc) is turning negative. 

The magnitude of the voltage across the 

coil is controlled by the level of the duty 

cycle, as well as the voltage across the 

dc-link capacitor as given in (1). The 

energy stored in the coil is being delivered 

to the grid during this mode, and the coil 

will be recharged at t = 8.06 s, exactly at 

the time when the fault is cleared 

according to the rules of the designated 

FLC for Pg and Ic [4]. 

 

               Figure 5(b). Charging mode, 

4.3. Charging mode: 

In this mode, the coil is charged to its 

rated capacity. The value of D lies in the 

range of 0.5–1, and the coil current (Ic) 

increases, giving a positive slope (di/dt), 

and consequently, the voltage across the 

coil (Vc) is turning positive. The energy is 

transferred from the grid to the coil until 

the maximum coil energy capacity as 

shown in Figure5 (c) [2, 25]. 

 

              Figure 5(c). Discharging mode 

V. SIMULATION RESULTS: Irregular 

fire-through is reproduced inside the RSC 
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of the DFIG-based WECS appeared in 

Figure 2. In contemplated case, the blame 

is accepted to happen on switch S1 at t = 

8 s and cleared at t = 8.06 s. The model 

parameters are given in tables in the 

reference section. Figures 6 through 11 

demonstrate the dynamic reaction of the 

concentrated on framework when fire-

through happens inside the RSC. The 

voltage profile at the purpose of normal 

coupling (PCC) is appeared in Figure 6(a), 

where without the loop, voltage will drop 

to 0.15 pu because of the blame. By 

incorporating the curl inside the DFIG 

converters, the dropped voltage at the 

PCC is raised to 0.59 pu because of the 

responsive power bolster by the loop. 

Contrasted and the blame ride through of 

Spain and Germany, the voltage at the 

PCC disregards the LVRT of the two lattice 

codes when the loop is not associated as 

appeared in Figure 6(b). This will require 

the detachment of the twist turbine from 

the lattice. In any case, with the curl, the 

measure of voltage drop diminishes and 

achieves a sheltered level of the networks 

necessity Figure 6(b) and thusly the wind 

turbine association with the framework is 

kept up.. 

 

(a) 

 

Due to the fire through fault and without 

the connection of the coil, the active 

power at the PCC will drop to -0.8 pu as 

shown in Figure 7. When the coil is 

integrated within the DFIG converters, it 

can be seen that absorbed active power at 

the PCC is decreased to be -0.2 pu during 

the fault as shown in Figure 7. Figure 8 

shows the reactive power at the PCC 

without and with the integration of the coil 

from which the amount of surplus reactive 

power compensated by the coil is clearly 

observable. 
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              Figure 7. Active power 

 

            Figure 8. Reactive power 

The voltage across the dc-link capacitor 

when fire through fault takes place within 

RSC is shown in Figure 9 which reveals 

that the voltage across the capacitor 

drops to zero level during the fault and 

the voltage is recovered to its nominal 

level upon fault clearance. 

 

         Figure 9. DFIG dc-link voltage 

The coil behavior when fire-through occurs 

within GSC can be investigated through 

Figures 11 to 13 which respectively show 

the voltage across the coil (Vc), coil 

current (Ic), and coil stored energy (Ecoil 

= 0.5Lc Ic 2 ) [26]. Before the fault 

application and during normal operating 

conditions, the duty cycle is maintained at 

0.5 and the voltage across the coil is 

maintained at zero level which is 

corresponding to maximum coil current 

and rated stored energy. Upon the 

occurrence of fault, the proposed 

controller acts to reduce the duty cycle to 

a level less than 0.5 that creates a 

negative voltage across the coil and the 

current will be reduced accordingly 

allowing portion of its stored energy to be 

delivered to the grid. When the fault is 

cleared the fuzzy logic controller acts to 

retain the duty cycle level to 0.5 again 

VI. Conclusion: This paper presents a 

new topology for the DFIG converters by 

integrating coil within the dc-link. A fuzzy 

logic controller is employed to control the 

exchange of energy stored in the coil with 

the grid through controlling the duty cycle 

of the DC-DC chopper interfacing the coil 

with the converters dc link. Results show 

that the proposed topology can improve 

the dynamic performance of the DFIG 

based WECS during fire through fault 

within RSC without the need to connect an 

additional FACTS device as proposed in 
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the literature. The proposed controller is 

effective and easy to implement. 

VII. Future Work: Based on the results 

published in this paper, more applications 

of the new topology proposed in this 

paper can be investigated. Also, the 

controller can be improved.  
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