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ABSTRACT  

Power system stability is an essential requirement for secure and reliable operation of power system. This article 

shows a comparative performance of stabilizing a Doubly Fed Induction Generators (DFIG) depend wind farm connected 

multi machine system using a PID and Hybrid PID plus Fuzzy controlled Static Synchronous Compensator (STATCOM) 

during fault conditions. The suggested control strategy will also efficiently control the voltage variance and generator 

speed of the test device. Methods focus on eigenvalues and a time-domain scheme to examine the feasibility of the 

proposed control method a framework was designed that was subjected to a three-phase fault. From findings it can be 

concluded that results of PID plus fuzzy based STATCOM damping controller provide effective stabilization to the test 

system under fault conditions. 

 
Keywords: Wind Farm, DFIG, STATCOM, PID, Fuzzy, Stability. 

 

1. INTRODUCTION  

The Doubly Fed Induction Generator form 

(DFIG) has recently become the most commonly used 

variable wind turbine because it can run at a greater range 

of speeds relying on wind speed or other precise operating 

specifications. The double induction machine using a 

rotor-circuit voltage source converter is well developed 

within marine drives, aerospace drives and wind 

generation applications. It has a number of benefits over 

fixed-speed generators when used with a wind turbine [1-

3]. 

A STATCOM was connected to system to 

enhance voltage and power quality by disconnecting a 

wind energy system linked to a weak grid through and 

post disturbances [4]. A four-generator, two-area power 

network was also operated more effectively using 

STATCOM based on a Fuzzy Logic Controller (FLC) [5]. 

The hybrid system seemed to be more efficient than a 

conventional fixed-gain proportional–integral (PI) device, 

according to simulation and experimental findings. The 

fuzzy PID controller was suggested to be synchronized 

with other fuzzy setups for handling a synchronous 

generator linked to an infinite bus [6]. Measurements and 

simulations [7] shows that STATCOM generated a higher 

contribution to the transient component and Low Voltage 

Ride Through (LVRT) capability of wind farms than the 

Static VAR Compensator (SVC)[7]. However, the biggest 

disadvantage of using a STATCOM was the increased 

harmonics introduced into systems, as well as higher costs 

and Operating costs. 

The methodology used in this study   uses a 

stabilization properties of an installed power plant and test 

the large-capacity farm connected to the PCC to design the 

operating efficiency of the real power system. 

Throughout this paper, an architecture is 

presented to create a PID damping controller and PID plus 

fuzzy controller to minimize synchronous generator 

oscillations in order to maintain a stable system.  

The article is formulated as follows. The system 

configuration and mathematical modelling of the multi-

machine network, including the integrated WF with 

STATCOM, are discussed in Section 2. Section 3 

describes the system framework and the STATCOM 

model findings applied with the PID damping controller. 

The modelled Fuzzy Logic Controller with PID is 

described in Section 4. Section 5 provides analogous 

output of the system without the controller and with the 

PID and the FLC. Last, Section 5 draws clear substantive 

conclusions of this study. 

 

2. SYSTEM SETUP AND MODELLING  

Figure-1 depicts the system configuration, which 

includes a 100.5 MW DFIG integrated wind farm with an 

interconnected three-machine nine bus system and a 50-

MVAR STATCOM attached to the bus 9 system. A wind 

farm with a capacity of 100.5 MW including 67 1.5 MW 

turbines.  

 

A. Modelling of DFIG-Based Wind Farm 

In wind turbines, the DFIG with back-to-back 

converter is a popular design. Traditional wind turbines 

have constant rotational speeds, while DFIG allows wind 

turbines to run at varying speeds. The converters are 

connected to the DFIG rotor and its function is to power 

the rotor with changing frequency currents in order to 

reach the desired rotor speed. 

The output mechanical power (in W) is given by 

[8]:           𝑃𝑚 =
1

2
𝜌𝛢𝑐𝑝(𝜆, 𝛽)𝑣𝑤𝑖𝑛𝑑

3    … … … … … … … (1)    
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Figure-1. Test system: Multi machine system with wind farm. 

 

cp = Performance coefficient; λ = Tip Speed Ratio (TSR) ; 

𝜔𝑟 = synchronous speed. The performance coefficient as: 

 

cp(λ, β) = c1(
c2

λi

− c3 β − 

𝑐4) 𝑒
−(

𝑐5
𝜆𝑖

)
+ 𝑐6𝜆                     … … … … … … … … … … … … (2) 

 

Where
1

𝜆𝑖
=

1

𝜆+0.08𝛽
−

0.035

𝛽3+1
    …………... ………………(3)  

 

With the help of above equation the wind turbine 

output characteristic for different wind speeds with null 

pitch angle can be drawn, as well as the optimum 

mechanical energy at wind speed 12 m/s for null pitch 

angle. 

 

B. DFIG Based WF 

The DFIG comprises of an AC/DC/AC PWM 

converter and an induction generator (wound rotor). The 

grid is fed by stator winding, while the rotor is supplied by 

an AC/DC/AC converter comprising of a rotor side 

converter (RSC) and a grid side converter (GSC).The 

schematic diagram of the Proportional Integral (PI) 

controller based RSC controller is shown in Figure-2(a). 

By regulating the RSC's pu, d, and q axis currents, the 

appropriate voltage for the RSC can be obtained. The GSC 

controller manages the DC voltage connection between the 

two converters and can generate or consume the reactive 

power to sustain the voltage. The per unit d and q axes of 

GSC, id(GSC) and iq(GSC) must monitor id ref  and iq ref  

which are evaluated by retaining the DC link voltage at the 

fixed voltage and retaining the GSC output at the unit 

power factor, as given in Figure-2(b) [9]. 

 

C. STATCOM Model 

STATCOM is a FACTS unit that can also be 

referred to as an electrical source of reactive electricity. As 

seen in Figure-3, it consists of a VSC, a DC energy storage 

unit (capacitor), and a coupling transformer that links the 

VSC in shunt to the power grid. The VSC generates a 

series of controllable 3-phase output voltages at the 

frequency of the power grid. A DC voltage is supplied to 

the VSC by the charged capacitor. It will continuously 

produce or absorb reactive power by changing the 

amplitude of the converter output voltage in relation to the 

line bus voltage, allowing a controlled current to pass 

through the STATCOM and the power grid via the tie 

reactance (jXs). A leading current is produced when the 

output voltage amplitude is greater than the line bus 

voltage, i.e. the STATCOM produces reactive power. 

When the output voltage amplitude is reduced below the 

line bus voltage, a lagging current occurs, and the 

STATCOM absorbs the reactive power [4],[8],[10]. 

 

 
 

Figure-2. Block diagram presentation of DFIG converter (a) Rotor side converter and (b) grid-side converter. 

 



                                VOL. 16, NO. 17, SEPTEMBER 2021                                                                                                         ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2021 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                      1753 

 
 

Figure-3. STATCOM circuit. 

 

The proposed STATCOM's pu - and -axis output 

voltages are specified by- 

 

𝑣𝑞𝑠𝑡𝑎 = 𝑉𝑑𝑒𝑠𝑡𝑎 . 𝑘𝑚𝑠𝑡𝑎. cos(𝜃𝑏𝑢𝑠 + 𝛼𝑠𝑡𝑎)  … . . … . . … … . (4) 

 

𝑣𝑑𝑠𝑡𝑎 = 𝑉𝑑𝑒𝑠𝑡𝑎 . 𝑘𝑚𝑠𝑡𝑎. sin(𝜃𝑏𝑢𝑠 + 𝛼𝑠𝑡𝑎) … … … . … … . . (5) 

 

DC Voltage and current equation is given by- 

 

(Cm)
d

dt
(Vdesta) = ωb [Idesta − (

Vdesta

Rm

)] … … … … … (6) 

 
 𝐼𝑑𝑒𝑠𝑡𝑎 = 𝑉𝑑𝑒𝑠𝑡𝑎 . 𝑘𝑚𝑠𝑡𝑎. cos(𝜃𝑏𝑢𝑠 + 𝛼𝑠𝑡𝑎)

+ 𝑉𝑑𝑒𝑠𝑡𝑎 . 𝑘𝑚𝑠𝑡𝑎. sin(𝜃𝑏𝑢𝑠 + 𝛼𝑠𝑡𝑎) … (7) 

 

The pu DC voltage is described by Vdesta and is 

regulated by st, while the AC voltage vsta is controlled by 

Kmsta. 

The basic STATCOM block layout with the PID 

controller is seen in panel (i) of Figure-4. Panel (ii) shows 

the simple STATCOM control block view with the PID 

plus fuzzy damping regulator that was analyzed. 

 

D. Multi Machine System Modelling 

The three-machine nine-bus system was seen in 

Figure-1 and is commonly utilized in analysis of power 

system stability.  The total system parameters can be 

found in [11].In the operation and study of power systems; 

generalized approaches for transient stability analysis are 

widely used.  

 

a) Synchronous generator 

A synchronous generator's linearized formulation 

[11]- 

 
dΔδ

dt
= ωsΔω … … … … … … … … … … … … … … … . . … . . (8) 

 
dΔω

dt
=

1

TJ
{−DΔω − Iq(0)ΔE′′

q − Id(0)ΔE′′
d + ΔPm −

[E′′
d(0) − (X′′

d − X′′
q)Iq(0)]ΔId − [𝐸′′

𝑞(0) − (𝑋 ′′
𝑑 −

𝑋 ′′
𝑞)𝐼𝑑(0)]𝛥𝐼𝑞} … ………………………………………(9) 

 

dΔE′
q

dt
=

1

T′
d0

[−kdΔE′
q + (kd − 1)ΔE′′

q + ΔEfq] … (10) 

 

dΔE′′
q

dt
=

1

T′′
do

[ΔE′
q + ΔE′′

q − (X′
d − X′′

d)ΔId]   … . . (11) 

 

dΔE′
d

dt
=

1

T′
q0

[−kqΔE′
d + (kq − 1)ΔE′′

d] … . . … … (12) 

 

dΔE′′
d

dt
=

1

T′′
qo

[ΔE′
d − ΔE′′

d + (X′
q − X′′

q)ΔIq] … . . . (13) 

 

ΔVd = ΔE′′
d − RaΔId + X′′

qΔIq. . . . . . . . . . . . . . . . . . . . . . . (14) 

 

ΔVq = ΔE′′
q − RaΔIq − X′′

dΔId. . . . . . . . . . . . . . . . . . . . . . . (15) 

 
b) Excitation system 

The entire DC excitation system's linearized 

equation will be 

 

𝑑𝛥𝐸𝑓𝑞

𝑑𝑡
= −

𝐾𝐸 + 𝑛𝐸𝑐𝐸(𝐸𝑓𝑞(0))𝑛𝐸−1

𝑇𝐸

𝛥𝐸𝑓𝑞 +
1

𝑇𝐸

𝛥𝑉𝑅 . . . (16) 

 
𝑑𝛥𝑉𝑅

𝑑𝑡
= −

1

𝑇𝐴

𝛥𝑉𝑅 −
𝐾𝐴

𝑇𝐴

𝛥𝑉𝐹 −
𝐾𝐴

𝑇𝐴

𝛥𝑉𝑀 +
𝐾𝐴

𝑇𝐴

𝛥𝑉𝑆. . . . . . (17) 

 
𝑑𝛥𝑉𝐹

𝑑𝑡
= −

𝐾𝐹(𝐾𝐸+𝑛𝐸𝑐𝐸(𝐸𝑓𝑞(0))𝑛𝐸−1)

𝑇𝐸𝑇𝐹
𝛥𝐸𝑓𝑞 +

𝐾𝐹

𝑇𝐸𝑇𝐹
𝛥𝑉𝑅 −

1

𝑇𝐹
𝛥𝑉𝐹 . … … … … … … … … …………………………… (18) 

 
dΔVM

dt
= −

1

TR
ΔVM +

KcqXC

TR
ΔId −

KcdXC

TR
ΔIq +

Kcd

TR
ΔVd +

Kcq

TR
ΔVq. … … …………………………………………. (19) 

 

Where 𝐾𝑐𝑑 = (𝑉𝑑(0) − 𝑋𝐶𝐼𝑞(0))/𝑉𝐶(0), 𝐾𝑐𝑞 = (𝑉𝑞(0) +

𝑋𝐶𝐼𝑑(0))/𝑉𝐶(0) 

 

c) Prime mover and governing system 

The linearized equation is given below [11]- 

 
𝑑𝛥𝜇

𝑑𝑡
=

𝐾𝛿

𝐾𝑠

𝛥𝜔 −
1

𝑇𝑠

𝛥𝜉. . . . . . . . . . . . . . . . . … … … . . . . . . . . . (20) 

 
dΔξ

dt
=

Kδ(Ki + Kβ)

Ts

Δω +
Ki

Ti

Δμ − (
1

Ti

+
Ki + Kβ

Ts

)Δξ. (21) 

𝑑𝛥𝑃𝑚

𝑑𝑡
= −

2𝐾𝛿𝐾𝑚𝐻

𝑇𝑠
𝛥𝜔 +

2𝐾𝑚𝐻

𝑇𝜔
𝛥𝜇 +

2𝐾𝑚𝐻

𝑇𝑠
𝛥𝜉 −

2

𝑇𝜔
𝛥𝑃𝑚(22)                                                                 

d) Matrix description of generation unit 

The state variables of a generation unit represented by 

equations 29 to 43 can be organized to form the following 

vector: 

 

Δxg = [Δδ, Δω, 𝛥𝐸′
𝑞 , 𝛥𝐸′′

𝑞 , 𝛥𝐸′
𝑑 , 𝛥𝐸′′

𝑑𝛥𝐸′
𝑓𝑞 , 𝛥𝑉𝑅 , 𝛥𝑉𝐹 , 𝛥𝑉𝑀 , 𝛥𝜇, 𝛥𝜉, 𝛥𝑃𝑀 ]𝑇       ………………………………………..     (23) 

 



                                VOL. 16, NO. 17, SEPTEMBER 2021                                                                                                         ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2021 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                      1754 

3. DAMPING CONTROLLER DESIGN FOR  

    STATCOM 

This section outlines the method and the design 

outcomes of the PID damping controller of STATCOM 

for the stability enhancement of the test system [10]. 

System Nonlinear equations discussed in the preceding 

part are linearized around the chosen nominal operating 

and given as- 

 

𝜌𝑋 = 𝐴𝑋 + 𝐵𝑈 + 𝑉𝑊  ………………...……………  (24) 

 

𝑌 = 𝐶𝑋 + 𝐷𝑈     ……………. ……………………….(25) 

 

In above matrix, the state variable is X, Y = 

output vector, U = external reference vector, W = 

disturbance input vector, and The constant matrices A, B, 

C, and D are all constant matrices of the relevant 

dimensions. X parameter consists of three substate vectors 

as  = [𝑋𝑆𝐺 , 𝑋𝑊𝑡−𝐷𝐹𝐼𝐺,𝑋𝑆𝑇𝐴𝑇𝐶𝑂𝑀]𝑇, X vector consist of three 

substate vectors as = [𝑋𝑆𝐺 , 𝑋𝑊𝑡−𝐷𝐹𝐼𝐺,𝑋𝑆𝑇𝐴𝑇𝐶𝑂𝑀]𝑇 , where 

,𝑋𝑆𝐺 ,𝑋𝑊𝑡−𝐷𝐹𝐼𝐺, and𝑋𝑆𝑇𝐴𝑇𝐶𝑂𝑀  are applies to the SGs state 

vectors, the DFIG-based WF, and the STATCOM, 

respectively. The PIDdamping controller's specified 

operation point for design is 12 m/s [10]. In the second 

and third columns of Table-1, the eigenvalues of the multi 

machine system without DFIG-based wind farm and the 

STATCOM are identified, respectively. Table-1 lists the 

eigenvalues λ1-λ16 and λ1- λ37, which correspond to the 

multi machine modes. Table-1 yields the following points.  

 

a) All modes of the multi machine are mostly set on the 

complex plane. 

b) The modes and referring to rotor angle deviation 

between G1 and G2 and rotor angle deviation  

c) Between G1 and G3 are modified and damping 

controllers can boost these modes. 

Control block of the STATCOM is shown in 

Figure-4. As shown in figure, The G1 and G2 (Δω12) 

rotor speed variance is detected by a PID damping 

controller  

 

Which produce response to increase the damping 

of studied system modes (λ 5-6 and, λ 7-8).The STATCOM's 

PID damping controller's transfer function (s domain) - 

𝐻(𝑠) =
𝑈(𝑠)

𝑌(𝑠)
=

𝑉𝑐𝑠

∆𝜔12

=
𝑠𝑇𝑤

1 + 𝑠𝑇𝑤

(𝐾𝑝 +
𝐾𝐼

𝑠
+ 𝑠𝐾𝐷) . (26) 

 

Where 𝑇𝑤=time constant of the wash - out term 

 

The damping controller's proportional, integral, 

and derivative gains are K p, K I, and K D. The 

characteristic equation of a closed loop structure with a 

PID controller is derived using the Laplace transform (24)-

(26). 

In the s domain, the input signal can be given by- 

 

U(s) = H(s)∆ω12(s) = H(s)Y(s) = H(s)CX(s) … . . (27) 

 

Combining (6.3) -(6.4) we get- 

 

sX(s) = {A + B[H(s)]}X(s) … … … … … … … … . . … … . (28) 

 

The closed loop system's characteristic equation, 

including the PID controller, is as follows: 

 

det {sI − [A + B[H(s)]} = 0  … … … … … … . … … ..       
(29) 

 

Equation 29 can be used to obtain four PID 

damping controller parameters by substituting two pairs of 

stated modes. 

Prespecified Eigenvalues λ5-6 = 0.85±i14 and λ7-

8= 0.90±i8 

Parameters of the Designed PID Damping 

Controller are given as: 

 

KP=-47.21, KI=-183, KD=-33.36, TW=0.42.  

 

It is obvious that λ 5-6 and λ 7-8 have been 

precisely located on the complex plane at the desired 

positions. 

 

 

 

 
 

Figure-4. STATCOM control unit. 
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Table-1. Eigen values of multi machine test system. 
 

Eigenvalue no. 
System without wind 

farm 

System with wind farm and 

STATCOM 

System with wind farm, 

STATCOM and PID controller 

λ1 -52.7961 -52.6548 -52.9861 

λ2 -51.7644 -50.3218 -51.8754 

λ3 -30.5431 -30.8976 -30.9743 

λ4 -28.6473 -28.6473 -28.6473 

λ5-6 
-0.7879 ±12.8449i 

0.0592 

-0.5385 ±14.2469i 

0.0378 

-0.85 + 14i 

0.060 

λ7-8 
-0.5310 ± 8.9071i 

0.0795 

-0.486 ± 8.05041i 

0.061 

-0.90 + 8i 

0.1117 

λ9 -4.4512 + 0.4563i −4.8762 ± 0.4657i −4.7651 ± 0.4342i 

λ10 -0.1919 -0.1754 -0.2112 

λ11-12 -1.1325 ± 3.3182i -1.2311 ± 3.6582i -2.9077 ± 4.2182i 

λ13-14 -0.4501 ± 0.6186i -0.4501 ± 0.7186i -0.5765 ± 0.4386i 

λ15 -7.5477 -6.7609 -7.6654 

λ16 -0.1289 -0.1432 -0.2543 

λ17-18  -1.2660 ± 7.2727i -1.4256±8.2727i 

λ19  -1.4680 -1.2345 

λ20-21  -7.8864 -7.6980 

λ22  -0.0105 -0.0105 

λ23  -0.0001 -0.0001 

λ23-24  -77.63±171.5i -77.24±171.12i 

λ25-26  -55.062±139.5i -55.021±139.2i 

λ27-28  -113.23±91.78i -113.25±91.71i 

λ29  -0.5000 -0.5000 

λ30-31  -0.3333±0.521i -0.3213 ±0.215i 

λ32  -0.0694 -0.0542 

λ33-34  -7.8864 -8.0120 

λ35-36  -0.134±0.5423i -0.237±0.2561i 

λ37   -3.820 

 

4. HYBRID PID PLUS FLC DAMPING  

    CONTROLLER  

In this part, the Fuzzy Logic Control (FLC) 

theorem is used to construct the hybrid PID + FLC 

damping controller shown in Figure-5. The FLC controller 

is designed using the following steps: 1) fuzzification (FI), 

2) decision-making logic (DML), 3) defuzzification (DFI), 

and 4) information base (KB). The FLC is feed by the 

rotor-speed variation w12 between G1 and G2, and its 

derivative p(w12), to provide three gains (K'p, K'i, and 

K'D) to attach to the three gains of the designed PID 

controller in the previous paragraph to regulate the 

STATCOM phase angle (Figure-7.1). These incremental 

FLC gains are updated to the PID controller gains using 

the following rules [11]: 

 

Kph = Kp + K′
pKIh = KI + K′

IKDh = KD + K′
D 8 

 

Here, the Sugeno-type fuzzy inference method is 

used in FLC as it operates properly with linear, optimizing 

and adaptive techniques [10], [12]. Seven linguistic 

variables are used for each input variable and output 

variables as shown in Table-2 are NB (Negative Big), NM 

(Negative Medium), 
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Figure-5. Control structure of the hybrid PID plus FLC scheme. 

 

Table-2. Implemented fuzzy rules. 
 

 
 

NS (Negative Small), ZR (Zero), PS (Positive Small), PM (Positive Medium), and PB (Positive Big).  

 

5. SIMULATION MODEL RESULTS 

This segment presents the simulation outcomes of 

the previously established nonlinear system to test the 

damping properties of proposed STATCOM in addition 

with modelled PID and PID plus FLC controller. Findings 

shows the improve system response during condition of 3 

phase fault at bus of Figure-1. At 30 seconds, a three-

phase short-circuit fault is applied to bus 5, and it is 

repaired at 30.1 seconds, it is the most dangerous fault in 

power system. At a 12 m/s wind speed, the DFIG-based 

WF is expected to operate. The Figure in this section 

depicts the studied system's comparative transient 

responses. Figures 6 and 14 show the transient output of 

the test system without a controller (blue line), with a PID 

controller (red line), and with a hybrid PID with FLC 

(black line) under a 3-phase short-circuit fault. 
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Figure-6. Rotor speed G1. 

 

 

 
 

Figure-7. Rotor speed G2. 

 

 

 

 
 

Figure-8. Rotor speed G3. 
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Figure-9. Wave form of terminal voltage of G1. 

 

 
 

Figure-10. Wave form of terminal voltage of G2. 

 

 
 

Figure-11. Wave form of terminal voltage of G3. 
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Figure-12. Wave form of rotor angle deviation between G1 and G3. 

 

 
 

Figure-13. Wave form of rotor angle deviation of between G1 and G2. 

 

 

 

 

 
(a) 
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(b) 

 

 
(c) 

 

 
                                                     (d)                                                                                  (e) 
 

Figure-14. DFIG Parameters during Fault without Controller, STATCOM with PID controller and 

STATCOM with hybrid PID plus FLC-(a) DFIG terminal voltage (b) DFIG Active Power 

(c) DFIG Reactive Power (d) Rotor speed (e) Pitch angle. 

 

The speeds of synchronous generators (G1, G2, 

and G3) are shown by Figure-6 to Figure-8. Synchronous 

generators with no controller take longer to reach steady 

state value to inadequate damping. STATCOM damping 

with a PID pus fuzzy controller, in comparison to both the 

absence of a controller and the presence of a PID 

controller, the oscillation was quickly damped. 

The terminal voltages of synchronous generators 

are seen in Figures 9, 10, and 11. The output voltages of 

G1, G2, and G3 are improved when STATCOM with PID 

plus fuzzy controller is used. Similarly, Figures 12 and 13 

display the results of rotor angle variance between G1 and 

G2 and G1 and G3 with no controller, STATCOM PID 

controller, and STATCOM with hybrid PID Including 

Fuzzy Controller, respectively. In the case of a hybrid 

controller, the transient response is better. 

The wind speed is initially set at 8 m/s, but at t = 

5s, it unexpectedly rises to 14 m/s. At t = 5 s, the produced 

active power begins to steadily increase (together with the 

turbine speed), reaching its rated value of 100.5 MW in 19 
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s as seen in Figure-14(a).Without a controller, the DFIG 

rotor speed increases even after the fault is cleared, as seen 

in Figure-14(d). DFIG, on the other hand, works in a 

stable region by using STATCOM with PID and fuzzy 

controller. 

The wind farm maintains its pre-fault working 

conditions after the fault pitch angle increases from 1 to 

2.6 degrees and the speed increases from 1.203 pu to 1.22 

pu as shown in Figure-14(e). Figure-14(a) and (c) shows 

the DFIG terminal voltage and reactive power respectively 

and response are much improve in case of PID with fuzzy 

controlled STATCOM. 

When the wind farm is linked to the connected 

bus 5, it is clear that the damping of the studied 

mechanism is very low, with a steady period of around 

52s. Because the system unstable at 19 second when wind 

farm achieves its full power around 100.5 MW. The 

studied device has better damping without fault conditions 

by coordinating with the configured PID damping 

controller with the STATCOM.  

 

6. CONCLUSIONS 

To analyzing the effectiveness of the STATCOM 

with the established PID damping controller, PID Plus 

FLC damping controller to minimize the test system 

oscillations. At the PCC, time-domain simulations of the 

system experiencing a three-phase short-circuit failure 

were performed. The simulation results indicate that the 

designed STATCOM, in combination with the established 

PID Plus FLC damping controller, provides better 

damping performance in the tested DFIG based wind farm 

linked power system during a severe disturbance scenario. 

Also improve the system stability when it is controlled by 

STATCOM with PID plus Fuzzy controller. 
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