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Area Power System through Fuzzy Inference 

Technique 
K. Harinadha Reddy 

Abstract—The proposed work is mainly about the study and 

analysis of load frequency control (LFC) of two area power 

system consisting thermal power plant and wind power plant. 

Output of wind plant connected in interconnected power system 

is regulated with help of Fuzzy Inference Technique. Three 

Adaptive Neuro-Fuzzy Inference System (ANFIS) controllers are 

used in proposed work. Gain of speed regulation is controlled by 

first ANFIS. Two Adaptive Neuro-Fuzzy Inference System’s are   

used to obtain control over the wind and thermal power plant 

gains. Inputs for FLC are obtained from change in frequency 

and derivative of change in frequency of interconnected power 

system. Fuzzy logic Controller (FLC) inputs are properly and 

carefully taken for obtaining control vector from defuzzified 

output of FLC. The output of self tuned FLC with all ANFIS’s in 

two plants are shown their performance under test conditions.   

Index Terms: Load Frequency Control, Interconnected Power 

System, Wind Power Plant, Fuzzy Logic Controller and Adaptive 

Neuro-Fuzzy Inference System. 

NOMENCLATURE 

PG, PD  Generator, load powers 

PG1 - PD1  Net Surplus Power 

Ptie-1, Ptie-1Incremental tie line power in area-1, 2 

CA-1,CA-2  Control Area-1 and Control Area-2 

PC1 - PC2 Input Power Commands in CA-1, CA-2 

F1, F2 Change in frequency in Control Area-1, 2 

δ1, δ2   Nominal phase angles of voltages and V1, V2  

T12   Synchronizing coefficient 

F   Frequency deviation (F1-F2) 

δ    Phase angle deviation 

Tp1, Tp2  Time constants of Plant-1,2  

Tg1, Tg2  Time constants of speed governor-1,2  

Kg1, Kg2  Gains of speed governor-1,2 

Kp1, Kp2  Gains of Plant-1 and Plant-2 

R1,R2  Feedback gains control area-1,2 

D1, D2  Speed regulation of governor 

B1, B2  Load damping parameters 

H1,H2  Inertia Constant generator-1,2 

u   Control vector from output of FLC 

u1,u2  Control vector from output of ANFIS-2, ANFIS-3 

I. INTRODUCTION 

In modern power scenario, there is a very essential to 

control of power generation and transmission for obtaining 

smooth operation of power industry. The modern power 

systems with industrial and commercial loads need to 

operate at constant frequency with reliable power.  
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Load Frequency Control (LFC) is a very important issue in 

power system operation and control for supplying sufficient 

and reliable electric power with good quality. Two area inter 

connected power system is considered with two plants, one 

is thermal power plant model [21] and other one is wind 

firm. In wind firm speed variations [5] are to be controlled, 

such that frequency of tie line of interconnected system must 

not be effected for transmission. Fuzzy [25] based type of 

controller gives better results in such system control and 

also to reducing the steady state and transient state error. 

FLC with other techniques like Genetic Algorithm, Neural 

nets and optimization techniques are using for the purpose 

of system manage and control in required area of field. 

When unrestrained case, more oscillation, negative 

overshoot be observed but while comparing to conventional 

type controller P,PI and PID. Also proposed work and 

simulation result gives better performances of dynamic 

responses. 

  Test system used for simulation of interconnected power 

system is typically divided into control areas, with each 

consisting of one or more power utility firms. Sufficient 

supply for generation of each connected area to meet the 

load demand of its users, load frequency control [5] is one 

of them. In this work, test system with two areas is 

considered; both are used to determine the parameters of 

change in frequency of power plant in interconnected power 

system and tie line power according to the system dynamics 

and statistics. Both conventional and fuzzy techniques are 

similar in the sense that these two techniques are popular to 

obtain user require control over the designed system 

parameters with all constrains of load demand. 

II. SYSTEM MODELLING 

Power system model used for testing in proposed work with 

interconnected areas is represented by schematic diagram 

which is shown in figure 1. The detailed designed model of 

two area power system with wind plant for load frequency 

control investigation is shown simulation model. Power 

flow in each stage i.e. governor, turbine and generator of 

power plant is clearly depicted in schematic diagram. Also 

general load at the stage of generator is considered for test 

case. Each control area as possible supply its own load 

demand [13] and power transfer through tie line should be 

on mutual agreement. All control areas [16] should 

controllable to the specific range of frequencies control. In 

an inaccessible control area case the incremental power 

(ΔPG − ΔPD) was accounted for by the rate of increase of 

stored kinetic energy and increase in load caused by change 

of frequency.  
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Figure 1. Block Diagram of test Power System 

For analysis of load frequency control, power system with 

single generator that supplying power to load is considered. 

Mathematical model of power system is shown in figure 2 

with block diagram components. 

 

Figure 2. Mathematical Modelling of Block Diagram of 

test Power System 

In order to analyse the load frequency control [4] of power 

system with mathematical modelling, the needful transfer 

functions [15] of Speed Governor, Turbine and plant are 

shown as 1st, 2nd and 3rd term of equation(1).  

i)
Kg

1 + sTg

   ii)
Kt

1 + sTt

  iii)
Kp

1 + sTp

                         (1) 

A. GENERATOR-LOAD MODEL 

Mathematical model of Generator[6] which supply power to 

load 

∆PG − ∆PD = (
2H

f0

 
d

dt
∆f) + (B∆f)                           (2) 

∆F(s) =
∆PG(s) − ∆PD(s)

B +
2H
f0

 s
                                         (3) 

∆F(s) = [∆PG(s) − ∆PD(s)]  × 
KP

1 + sTP

                (4) 

And we can represent block diagram in figure 3. 

 

 

 

 

 

 

Figure 3. Block diagram of Generator-Load Model 
 

Steady state response with  ∆PC = 0 and for step load 

change 

∆F(s) =
−KP × ∆PD(s)

(1 + sTP) + [
KgKtKp

(1 + sTg)(1 + sTt)
]

         (5) 

 

B. INTERCONNECTED POWER SYSTEM 

If losses of tie line[4,15] are neglected, then power transfer 

equation  

Ptie−1 =
|V1| |V2| 

X12

 Sin(δ1
0 − δ2

0)                             (6) 

 δ1, δ2 – Nominal phase angles of voltages and V1, V2 at 

both ends. 

Incremental frequency, 

∆f =  
1

2π
 

d

dt
(∆δ)                                                      (7) 

δ – Phase angle deviation 

Incremental tie line power in Area-1, 2 

∆Ptie−1 = 2π T12 [∫ ∆f1 dt −  ∫ ∆f2 dt]  p. u.   (8) 

∆Ptie−2 = 2π T21 [∫ ∆f2 dt − ∫ ∆f1 dt]  p. u.   (9) 

Net Surplus Power 

∆PG1 − ∆PD1 =
2H1

f

d

dt
(∆f1) 

                            +B1∆f1 + ∆Ptie−1                         (10) 

Laplace transform of above equation 

[∆PG1(s) − ∆PD1(s) − ∆Ptie−1]Gp1(s) = ∆F1(s) (11) 

Block diagram of system is depicted in figure 4. 

 

 

 

 

 

 

Figure 4. Mathematical of Model of Interconnected 

Power System block diagram 

III. PROPOSED FUZZY INFERENCE METHOD FOR 

TEST SYSTEM 

Three fuzzy inference controller i.e ANFIS’s are used in 

simulation of test system with all defined transfer functions 

of block diagram shown in figure 1 and figure 2. Original 

values of data set are change in frequencies ∆F1and  ∆F2 are 

used for improving transient response of power system 

ANFIS’s and fuzzy controller. ANFIS is most versatile [28] 

technique in available solutions of literature and hence 

ANFIS along with FLC are used in proposed method. The 

control vectors from ANFIS’s used in both wind and 

thermal power plants as shown in following figure 5.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Block diagram of test power system with three 

ANFIS’s 
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A. DESIGN OF FUZZY INFERENCE TECHNIQUE 

FOR TEST SYSTEM 

Fuzzy inference system is popular technique that maps input 

characteristics to output characteristics with fulfilling of user 

require constraints. Fuzzy inference system is obtained from 

the model of ANFIS derives its name from Adaptive Neuro-

Fuzzy Inference system and three ANFIS’s are used in 

proposed method.  

 The gain of speed governor is controlled by ANFIS-1. 

The inputs for ANFIS-1 are error in frequency, ∆F from 

output of plant-1, and change in error in frequency, ∆Ḟ from 

output of plant-1. Design of ANFIS-1 using MATLAB 

Simulink is shown in figure 6.  

 

 

Figure 6: Simulink diagram of ANFIS-1 

ANFIS-2 is used for plant-2 and numerator of the transfer 

function[9] of wind plant is represented   

∆F1 = [∆PG1 − ∆PD1]  ×  
(KP1 + u1)

1 + sTP1

           (12)   

Where u1 is control vector from ANFIS-2. Disgn of ANFIS-

2 using MATLAB Simulink is shown in figure 7.  

 

 

Figure 7: Simulink diagram of ANFIS-2 

In test system, ANFIS-3 is designed to thermal plant and 

similarly the transfer function of thermal plant is represented   

∆F2 = [∆PG2 − ∆PD2]  ×  
(KP2 + u2)

1 + sTP2

           (13) 

Where u2 is control vector from ANFIS-3. Design of 

ANFIS-2 using MATLAB Simulink [7] is shown in figure 

7.  

 

Figure 8: Simulink diagram of ANFIS-3 

Input and output membership functions of ANFIS’s are 

taken as trapezoidal and triangular membership functions 

respectively. And also 5 numbers of membership functions 

are used in two inputs and one output of ANFIS. First and 

second inputs of ANFIS’s are shown in figures 9 and 10. 

 

 

Figure 9. ANFIS Mebembership funtions of Input-1 

 

Figure 10. ANFIS Mebembership funtions of Input-2 
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ANFIS with two inputs and one output with 25 rules is 

shown in figure 11. 

 

Figure 11. Two input and one output ANFIS structure 

The oscillations in frequency deviation in plant-1 and plant-

2 are considerably reduced by incorporating control vectors 

from the different ANFIS’s. 

 

B. FUZZY LOGIC CONTROLLER AT TIE-LINE 

INTERCONNECTION OF POWERSYSTEM 

The main components of fuzzy control system are the 

following blocks: 

i) Fuzzification, 

  ii) Rule base and Inference engine  

iii) Defuzzification. 

Merits of fuzzy logic controllers are mainly solves the non 

linear problems with vague inputs, not needed an accurate 

mathematical model, handling nonlinearity. For controlling 

such a complicated system, fuzzy logic controllers [6] gives 

very good results like this application. Inputs of fuzzy logic 

controller are used from wind turbine plant and thermal 

plant.   

 

 

 

 

 

 

 

 

 

 

Figure 12. Fuzzy Logic Controller with interconnected 

power system 

Inputs to a fuzzy logic controller are usually a frequency 

deviation and change in frequency deviation. Here the two 

inputs for fuzzy logic controller are ∆F and ∆Ḟ. The values 

that indicate input variables change of frequency and 

derivative of change in frequency. Linguistic terms used for 

the membership functions are such that, the terms will be 

NL(Negative Large), NM(Negative Medium), NS(Negative 

Small), ZE(Zero), PS(Positive Small), PM(Positive 

Medium) and PL(Positive Large). 

 Fuzzification block converts crisp inputs to one or many 

membership grade values; where the change in frequency 

and derivative of change in frequecy accordance with 

variation of tie-line power, are described by membership 

functions given in Figure 13 and Figure 14. Membership 

function [6] of output of control vector is shown in Figure 

15. Afterwards, it is possible to apply descriptive rules of 

reasoning power searching was POSITIVE and LARGE and 

the last change of desired change in frequency was PL then 

keeps tracking the derivative of change in frequency in the 

same PL direction with PL increment. Rules like this are 

involved in block “rules table”, and they are given in Table 

2. Finally, the fuzzy set of output reference change in 

frequency is back “deffuzified” to convert it into the actual 

value.  

 That means the output values are PL, PM, ZE, SMALL 

are translated to numbers which indicates a measurable (but 

normalized) value of the change in frequency. It could be 

also noticed the output of controller is added by control 

vector in order to avoid local minima in characteristics due 

to the changes in frequency value. That means the output 

values such are PB, PM, PS are translated to numbers which 

indicates a measurable (but normalized) value of the 

changes in frequency. Min-max implication method has 

been used for getting output from all rules of decision table. 

 

 

Figure 13. 1st Input membership functions, ∆𝐅 

 

Figure 14. 2nd Input membership functions, ∆𝐅̇ 
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Figure 15. Output Membership Function, u 

Fuzzy control is based on a logical system called fuzzy 

logic. It is much close in spirit to human thinking and 

natural language than classical logical systems. The LFC has 

been reported in several papers is to maintain balance 

between production and consumption of electrical power. 

Due to the complexity and multi-variable nature of power 

systems, a conventional control method has not provided 

satisfactory solutions. The fuzzy logic control has tried to 

handle the robustness, reliability and nonlinearities 

associated with power system controls.  

 The block diagram of figure 2 shows the single area 

fuzzy load frequency controller. It uses two input 

membership variables (frequency deviation ΔF and 

derivative of change in frequency deviation, ∆𝐹(𝑠)̇ ). Fig. 9, 

10 and 11 shows the membership functions for the ΔF , 

∆F(s)̇  and the control output u. The input signals[6] are first 

expressed in some linguistic variables using fuzzy set 

notations such as NL(Negative Large), NM(Negative 

Medium), NS(Negative Small), ZE(Zero), PS(Positive 

Small), PM(Positive Medium) and PL(Positive Large).  

Table 1: Decision table of 7×7 rule base 

∆F(s) 
∆F(s)̇  

NL NM NS ZE PS PM PL 

NL ZE PS PM PL PL PL PL 

NM NS ZE PS PM PM PL PL 

NS NM NS ZE PS PS PM PL 

ZE NM NM NS ZE PS PM PM 

PS NL NM NS NS ZE PS PM 

PM NL NL NM NM NS ZE PS 

PL NL NL NL NL NM NS ZE 
 

Table 1 shows a set of decision rules[9], also expressed in 

linguistic variables relating input signals to the control 

signal.  

The rules[9] interpreted as follows: 

1. If (∆F(s) is NL) and (∆F(s)̇  is NL) then (Control Vector, 

u is ZE)   

2. If (∆F(s) is NL) and (∆F(s)̇  is NM) then (Control Vector, 

u is PS) 

3. If (∆F(s) is NL) and (∆F(s)̇  is NS) then (Control Vector, 

u is PM) 

4. If (∆F(s) is NL) and (∆F(s)̇  is ZE) then (Control Vector, 

u is PL) 

5. If (∆F(s) is NL) and (∆F(s)̇  is PS) then (Control Vector, u 

is PL) 

6. If (∆F(s) is NL) and (∆F(s)̇  is PM) then (Control Vector, 

u is PL) 

7. If (∆F(s) is NL) and (∆F(s)̇  is PL) then (Control Vector, 

u is PL) 

8. If (∆F(s) is NM) and (∆F(s)̇  is NL) then (Control Vector, 

u is NS)   

9. If (∆F(s) is NM) and (∆F(s)̇  is NM) then (Control Vector, 

u is ZE) 

10. If (∆F(s) is NM) and (∆F(s)̇  is NS) then (Control 

Vector, u is PS) 

11. If (∆F(s) is NM) and (∆F(s)̇  is ZE) then (Control 

Vector, u is PM) 

12. If (∆F(s) is NM) and (∆F(s)̇  is PS) then (Control Vector, 

u is PM) 

13. If (∆F(s) is NM) and (∆F(s)̇  is PM) then (Control 

Vector, u is PL) 

14. If (∆F(s) is NM) and (∆F(s)̇  is PL) then (Control 

Vector, u is PL) 

15. If (∆F(s) is NS) and (∆F(s)̇  is NL) then (Control Vector, 

u is NM) 

16. If (∆F(s) is NS) and (∆F(s)̇  is NM) then (Control 

Vector, u is NS) 

17. If (∆F(s) is NS) and (∆F(s)̇  is NS then (Control Vector, 

u is ZE) 

18. If (∆F(s) is NS) and (∆F(s)̇  is ZE) then (Control Vector, 

u is PS) 

19. If (∆F(s) is NS) and (∆F(s)̇  is PS) then (Control Vector, 

u is PS) 

20. If (∆F(s) is NS) and (∆F(s)̇  is PM) then (Control Vector, 

u is PM) 

21. If (∆F(s) is NS) and (∆F(s)̇  is PL) then (Control Vector, 

u is PL) 

22. If (∆F(s) is ZE) and (∆F(s)̇  is NL) then (Control Vector, 

u is NM) 

23. If (∆F(s) is ZE) and (∆F(s)̇  is NM) then (Control 

Vector, u is NM) 

24. If (∆F(s) is ZE) and (∆F(s)̇  is NS) then (Control Vector, 

u is NS) 

Similarly remaining all rows of decision table will be 

written as ‘IF’ and ‘THEN’ propositions. Propositions (IF, 

THEN) with all 49 rules are used to develop programming 

code in MATLAB. After developing rule base, MATLAB 

programming is used for implementation of all rules.     

IV.SIMULATION OF TEST SYSTEM AND RESULTS 

MATLAB simulink is used for simulation two area test 

power system. Each area is represented by governor, turbine 

and plant; also two areas are combined with tie line. 

Developed MATLAB simulink [7] diagram of test system 

and shown in figure 16. For ANFIS-1, two inputs are taken 

from plant output and unit delay of plant output. ANFIS-1 

controls the gain of speed governor of wind power plant. For 

ANFIS-2, two inputs are taken from governor output of 

wind plant and unit delay of governor output of wind plant 

[9].  
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Output of ANFIS-2 is control vector, u1 taken to workspace 

and normalized accordingly. Control vecotor, u1 is always 

add with gain of the plant-1. For ANFIS-3, two inputs are 

taken from governor output of thermal plant and unit delay 

of governor output of thermal plant. Output of ANFIS-3 is 

control vector, u2 taken to workspace and normalized 

accordingly. Control vecotor, u2 is always add with gain of 

the plant-2. For Fuzzy controller , two inputs are taken from 

frequency deviation and derivative of frequency deviation. 

Output of fuzzy controller[9] is control vector, u taken to 

workspace and normalized accordingly. Control vecotor, u 

is always add with constant of tie-line of interconnected 

power system. 

 

 

 

 

 

 

 
 

 

Figure 16. Matlab Simulink model of Test power system with three ANFIS’s and Fuzzy Controller 

 

Control vectors of ANFIS-2 and ANFIS-3 are shown in 

table 2 for control area-1 and control area-2 for response of 

ΔF1, ΔF2. Control vectors for 10 epochs for ANFIS training 

are shown in figures 17 to 18. 
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Table 2: Control vectors of ANFIS-2 and ANFIS-3 for 

ΔF1, ΔF2 
S.No

. 
Control Area-1 Control Area-2 

u1 u2 u1 u2 

1 0.0015188  0.608401 0.00149922  0.345062 

2 0.00153154  0.32171 0.00151429  0.350867 

3 0.00152872  0.32182 0.00151687  0.35241 

4 0.00153972  0.322241 0.00151517  0.354367 

5 0.00153108   0.324281 0.00151933  0.331029 

6 0.00152863  0.323043 0.0015053   0.348363 

7 0.00152328   0.326743 0.00151163   0.305937 

8 0.00152179   0.511909 0.00151294   0.700384 

9 0.00151363   1.52947 0.0015118    0.568575 

10 0.00151962 0.472503 0.00150289  0.412319 

In Control Area-1, Step size decreases to 0.009000 after 

epoch 5. Step size increases to 0.009900 after epoch 8. In 

Control Area-2, Step size decreases to 0.009000 after epoch 

6. 

 

 

Figure 17. Control vectors u1, u2 for response in Control 

Area-1, ΔF1 

 

Figure 18. Control vectors u1, u2 for response in Control 

Area-2, ΔF2 

Control vector of ANFIS-2 and ANFIS-3 are shown in table 

3 for tie-line power of test system. Control vectors for 10 

epochs for ANFIS training are shown in figures 19. 

Table 3: Control vectors of ANFIS-2 and ANFIS-3 for 

ΔPtie. 

S.No. Tie-line Power  

u1 u2 

1 0.00149922  0.568527 

2 0.00151429   0.612834 

3 0.00151687   0.612926 

4 0.00151517  0.61332 

5 0.00151933  0.520102 

6 0.0015053  0.572612 

7 0.00151164  0.518039 

8 0.00151297  0.723099 

9 0.0015111   0.418748 

10 0.00149558  0.580489 

 

In interconnection of power system, step size decreases to 

0.009000 after epoch 6. 

 

 

Figure 19. Control vectors u1, u2 for Tie-line power, ΔPtie 

ANFIS-1 and ANFIS-2 are used in plant to determine the 

transient response of power system. Similarly ANFIS-3 is 

used in plant-2. Change in frequency of area-1, ΔF1 and 

change in frequency of area-2, ΔF2 are taken to determine 

change in frequency ΔF with three ANFIS’s. To test power 

system transfer function blocks are used in simulation 

model. Obtained transient response of ΔF1, ΔF2 are shown in 

figures 20, 21 for simulated test system. Output response of 

tie line power is shown in figure 22. 

 

 

Figure 20. Frequency deviation in Control Area-1, ΔF1 
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Figure 21. Frequency deviation in Control Area-2, ΔF2 

 

Figure 22. Change in tie line power, ΔPtie 

Simulation carried out for response of load variation 

(0.01p.u.) and shown in figures 23 to 25.  

 

Figure 23. Response of ΔF1 for 0.01 p.u. change in load 

variation in CA-1 

 

Figure 24. Response of ΔF2 for 0.01 p.u. change in load 

variation CA-2 

 

Figure 25. Response of ΔPtie for 0.01 p.u. change in load 

variation 

Analysis has been done and results of output response 

(Change in frequenciesF1, F2 and change in tie line power 

PTie) are shown in table 3 and table 4. Also output response 

(Change in frequenciesF1, F2 and change in tie line power 

PTie) for 0.01p.u. change in load variation is also shown in 

table 4 and table 5. 

Table 4. Results Comparison-Settling time 

 
Fuzzy 

Controller 

Fuzzy+ANFIS 

Controllers 

F1 in 

CA-1 

(Sec) 

11 10 

F2 in 

CA-2 

(Sec) 

11 9 

PTie 

(Sec) 
11 10 
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0.01 p.u. Change in Load Variation 

F1 in 

CA-1 

(Sec) 

10.5 9.5 

F2 in 

CA-2 

(Sec) 

11 10 

PTie 

(Sec) 
11 8.5 

Table 5. Results Comparison – Maximum Overshoot 

 
Fuzzy 

Controller 

Fuzzy+ANFIS 

Controllers 

F1 in 

CA-1 
0.408 0.385 

F2 in 

CA-2 
1.04 0.95 

PTie 0.01 0.003 

0.01 p.u. Change in Load Variation 

F1 in 

CA-1 
0.38 0.366 

F2 in 

CA-2 
3.8 3.68 

PTie 

(Sec) 
3.5 2 

Response of CA-1 and CA-2 with proposed method is 

compared with only fuzzy controller. Frequency Oscillations 

in CA-1 and CA-2 and power oscillation in tie-line of test 

model are die out at 11 seconds with fuzzy controller, 

whereas with proposed method oscillations are die out 

within 10 seconds.  With 0.01 p.u. change in load variation, 

the maximum overshoot is reduced in almost 10% either in 

frequency and tie-line power oscillations of test model. In 

all test cases of results shown in table 4 and table 5, it is 

observed that the performance test model is improved by 

fuzzy controller with ANFIS’s. 

V. CONCLUSION 

In this present work, the control strategy for improving 

performance and stability of two area power system based 

on FLC and Fuzzy Inference Techniques. In proposed work, 

ANFIS-1 is used to control the gain of speed governor. Here 

the inputs to ANFIS-2 and ANFIS-3 are taken governor 

model of plant-1 and plant-2 to frequency oscillations in 

each control area and tie line power deviation of test system 

and observed that they has been considerably reduced with 

test conditions of work. The simulation studies also tested 

for 0.01p.u. change in load variations of two area test 

system. In further scope future work, the membership 

function of ANFIS’s structure may be obtained with 

predetermine techniques and also rules used in fuzzy 

controller can change with prerequisites of test conditions of 

power system.  

VI. APPENDIX 

Base and rated values of Generator are as follows 

Base frequency, fbase    - 50Hz 

Base voltage, Vbase     - 450V 

Base MVA, Sbase     - 5MW 

Base angular frequency, ωbase - 2π  rad /sec 

Stator resistance     - 0.01 p.u. 

Rotor resistance     - 0.015 p.u. 

Rated Voltage     - 0.44 kV 

Rated Power      - 3MW 

Stator/Rotor ratio     - 0.36 

Angular Moment of Ineteria, J - 1.5 p.u. 

Mechanical damping    - 0.01 

Stator leakage inductance  - 0.54 

Rotor leakage inductance  - 0.23 

Mutual inductance    - 4.2 

Typical values transfer function parameters of Control area-

1are 

Tg1=0.01, Tt1=0.09, H1=0.132, R1=1.9, D1=0.008, T12=0.52. 

Kg1=3, Kt1= 0.45, Kp1=5. 

Typical values transfer function parameters of Control area-

2 are 

Tg1=0.02, Tt1=0.05, H1=0.35, R1=1.0, D1=0.019, T12=0.31. 

Kg1=3.5, Kt1= 1.48, Kp1=10. 
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