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Appendix B

Matlab Program Code

1.Line to ground fault program  

 %program code to simulate line to ground fault 

zdata1=input('please enter line parameters (negative 

sequence impedance) in matrix form [X0 X1 X2('[

zdata0=input('please enter line parameters in (zero sequence 

impedance) in matrix form [X0 X1 X2('[

zdata2=zdata1; % zdata2 is a positive sequence impedance

zbus1=zbuild(zdata1 (

zbus0=zbuild(zdata0(

zbus2=zbus1

lgfault(zdata0,zbus0,zdata1,zbus1,zdata2,zbus2(

2.Line to line fault program  

 %program code to simulate line to line (LL) fault

zdata1=input('please enter line parameters (negative 

sequence impedance) in matrix form [X0 X1 X2('[

zdata0=input('please enter line parameters in (zero sequence 

impedance) in matrix form [X0 X1 X2('[

zdata2=zdata1; % zdata2 is a positive sequence impedance



zbus1=zbuild(zdata1 (

zbus0=zbuild(zdata0(

zbus2=zbus1

llgfault(zdata0,zbus0,zdata1,zbus1,zdata2,zbus2(

3.Line to line to ground fault program  

 %program code to simulate line to line to ground (LLG) fault

zdata1=input('please enter line parameters (negative 

sequence impedance) in matrix form [X0 X1 X2('[

zdata0=input('please enter line parameters in (zero sequence 

impedance) in matrix form [X0 X1 X2('[

zdata2=zdata1; % zdata2 is a positive sequence impedance

zbus1=zbuild(zdata1 (

zbus0=zbuild(zdata0(

zbus2=zbus1

dlgfault(zdata0,zbus0,zdata1,zbus1,zdata2,zbus2(



Appendix C

The data set for Training and Testing 
Neural Networks

Detection Network Training Data

Input vector for Detection Network
Desired 
Output

VaVbVcIaIbIcOutput (S(Fault Type
0.33351.19371.17223.33450.98140.97911lg
0.35541.18511.1683.23060.97830.96541lg
1.17220.33351.19370.97913.33450.98141lg

1.1680.35541.18510.96543.23060.97831lg
1.19371.17220.33350.98140.97913.33451lg
1.18511.1680.35540.97830.96543.23061lg

10.47130.65010.98345.37915.37911ll
10.48540.67120.98915.08475.08471ll

0.650110.47135.37910.98345.37911ll
0.671210.48545.08470.98915.08471ll
0.47130.650115.37915.37910.98341ll
0.48540.671215.08475.08470.98911ll
1.18780.20450.20450.98517.18727.85541llg
1.17380.22720.22720.98717.18847.83541llg
0.20451.18780.20457.85540.98517.18721llg
0.22721.17380.22727.83540.98717.18841llg
0.20450.20451.18787.18727.85540.98511llg
0.22720.22721.17387.18847.83540.98711llg
0.98680.97910.97910.98680.97910.98510No Fault
0.99010.96540.96540.99010.96540.98710No Fault



0.98760.98140.98140.98760.98140.98510No Fault
0.97910.97830.97830.97910.97830.97910No Fault
0.96540.97910.97910.96540.97910.96540No Fault
0.98140.96540.96540.98140.96540.98140No Fault
0.97830.98140.95420.97830.98140.97830No Fault
0.97910.97830.97730.98340.97830.98910No Fault
0.96540.98680.97910.98910.97910.98710No Fault
0.95420.99010.96540.98230.96540.98790No Fault
0.97730.98760.95420.99450.95420.99050No Fault
0.97910.98680.97730.98340.97730.98910No Fault
0.96540.99010.98680.98910.97910.98710No Fault
0.95420.98760.99010.98230.96540.98790No Fault
0.97730.97730.98760.99450.95420.99010No Fault
0.99010.98680.99010.98340.97730.99010No Fault

Classification Network Training Data

Input vector for Classification 
Network

Desired 
Output

VaVbVcIaIbIcABCGFault Type
0.333

5
1.193

71.1722
3.334

5
0.981

40.97911001lg
0.355

4
1.185

11.168
3.230

6
0.978

30.96541001lg
0.375

9
1.177

21.1639
3.132

8
0.964

30.95421001lg
0.395

3
1.169

81.16
3.040

5
0.987

10.97731001lg
0.413

5
1.162

91.1563
2.953

3
0.992

30.98611001lg
0.430

6
1.156

41.1527
2.870

9
0.989

20.98721001lg
0.446

9
1.150

41.1493
2.792

8
0.985

40.97611001lg
0.462

2
1.144

81.146
2.718

8
0.976

50.96951001lg
0.476

7
1.139

51.1428
2.648

5
0.982

30.97651001lg
1.172

2
0.333

51.1937
0.979

1
3.334

50.98140101lg

1.168
0.355

41.1851
0.965

4
3.230

60.97830101lg
1.163

9
0.375

91.1772
0.954

2
3.132

80.96430101lg

1.16
0.395

31.1698
0.977

3
3.040

50.98710101lg
1.1560.4131.16290.9862.9530.99230101lg



3513
1.152

7
0.430

61.1564
0.987

2
2.870

90.98920101lg
1.149

3
0.446

91.1504
0.976

1
2.792

80.98540101lg

1.146
0.462

21.1448
0.969

5
2.718

80.97650101lg
1.142

8
0.476

71.1395
0.976

5
2.648

50.98230101lg
1.193

7
1.172

20.3335
0.981

4
0.979

13.33450011lg
1.185

11.1680.3554
0.978

3
0.965

43.23060011lg
1.177

2
1.163

90.3759
0.964

3
0.954

23.13280011lg
1.169

81.160.3953
0.987

1
0.977

33.04050011lg
1.162

9
1.156

30.4135
0.992

3
0.986

12.95330011lg
1.156

4
1.152

70.4306
0.989

2
0.987

22.87090011lg
1.150

4
1.149

30.4469
0.985

4
0.976

12.79280011lg
1.144

81.1460.4622
0.976

5
0.969

52.71880011lg
1.139

5
1.142

80.4767
0.982

3
0.976

52.64850011lg

1
0.471

30.6501
0.983

4
5.379

15.37910110ll

1
0.485

40.6712
0.989

1
5.084

75.08470110ll

1
0.501

20.6902
0.982

34.8194.8190110ll

1
0.517

70.7073
0.994

5
4.578

14.57810110ll

1
0.534

30.7228
0.987

34.3594.3590110ll

1
0.550

60.7368
0.987

6
4.159

14.15910110ll

1
0.566

40.7495
0.986

8
3.975

83.97580110ll

1
0.581

60.7611
0.990

1
3.807

43.80740110ll

1
0.596

10.7717
0.987

6
3.652

33.65230110ll
0.650

110.4713
5.379

1
0.983

45.37911010ll
0.671

210.4854
5.084

7
0.989

15.08471010ll
0.690

210.50124.819
0.982

34.8191010ll
0.707

310.5177
4.578

1
0.994

54.57811010ll
0.722

810.53434.359
0.987

34.3591010ll
0.73610.55064.1590.9874.15911010ll



816
0.749

510.5664
3.975

8
0.986

83.97581010ll

0.761110.5816
3.807

4
0.990

13.80741010ll
0.771

710.5961
3.652

3
0.987

63.65231010ll
0.471

3
0.650

11
5.379

1
5.379

10.98341100ll
0.485

4
0.671

21
5.084

7
5.084

70.98911100ll
0.501

2
0.690

214.8194.8190.98231100ll
0.517

7
0.707

31
4.578

1
4.578

10.99451100ll
0.534

3
0.722

814.3594.3590.98731100ll
0.550

6
0.736

81
4.159

1
4.159

10.98761100ll
0.566

4
0.749

51
3.975

8
3.975

80.98681100ll
0.581

60.76111
3.807

4
3.807

40.99011100ll
0.596

1
0.771

71
3.652

3
3.652

30.98761100ll
1.187

8
0.204

50.2045
0.985

1
7.187

27.85540111llg
1.173

8
0.227

20.2272
0.987

1
7.188

47.83540111llg
1.161

7
0.246

70.2467
0.989

1
7.192

17.81670111llg

1.1511
0.263

60.2636
0.987

1
7.197

17.79960111llg
1.141

8
0.278

50.2785
0.987

9
7.203

17.83810111llg
1.133

5
0.291

60.2916
0.990

5
7.209

47.76920111llg
1.126

2
0.303

20.3032
0.986

5
7.216

17.75580111llg

1.1196
0.313

70.3137
0.987

2
7.222

77.74340111llg

1.1136
0.323

10.3231
0.987

1
7.229

37.73190111llg
0.204

5
1.187

80.2045
7.855

4
0.985

17.18721011llg
0.227

2
1.173

80.2272
7.835

4
0.987

17.18841011llg
0.246

7
1.161

70.2467
7.816

7
0.989

17.19211011llg
0.263

61.15110.2636
7.799

6
0.987

17.19711011llg
0.278

5
1.141

80.2785
7.838

1
0.987

97.20311011llg
0.291

6
1.133

50.2916
7.769

2
0.990

57.20941011llg
0.3031.1260.30327.7550.9867.21611011llg



2285
0.313

71.11960.3137
7.743

4
0.987

27.22271011llg
0.323

11.11360.3231
7.731

9
0.987

17.22931011llg
0.204

5
0.204

51.1878
7.187

2
7.855

40.98511101llg
0.227

2
0.227

21.1738
7.188

4
7.835

40.98711101llg
0.246

7
0.246

71.1617
7.192

1
7.816

70.98911101llg
0.263

6
0.263

61.1511
7.197

1
7.799

60.98711101llg
0.278

5
0.278

51.1418
7.203

1
7.838

10.98791101llg
0.291

6
0.291

61.1335
7.209

4
7.769

20.99051101llg
0.303

2
0.303

21.1262
7.216

1
7.755

80.98651101llg
0.313

7
0.313

71.1196
7.222

7
7.743

40.98721101llg
0.323

1
0.323

11.1136
7.229

3
7.731

90.98711101llg

Isolation Network Training Data

Input vector for Isolation NetworkDesired 
Output

VaVbVcIaIbIcZ1Z2Z3Zone

0.33351.19371.17223.33450.98140.9791100Zone 1
0.35541.18511.1683.23060.97830.9654100Zone 1

0.37591.17721.16393.13280.96430.9542100Zone 1
1.17220.33351.19370.97913.33450.9814100Zone 1

1.1680.35541.18510.96543.23060.9783100Zone 1
1.16390.37591.17720.95423.13280.9643100Zone 1

1.19371.17220.33350.98140.97913.3345100Zone 1
1.18511.1680.35540.97830.96543.2306100Zone 1

1.17721.16390.37590.96430.95423.1328100Zone 1
0.57011.1071.12152.19270.98720.9892010Zone 2

0.58851.10091.11712.10190.97610.9854010Zone 2



0.60551.09541.1132.01820.96950.9765010Zone 2

1.12150.57011.1070.98922.19270.9872010Zone 2
1.11710.58851.10090.98542.10190.9761010Zone 2

1.1130.60551.09540.97652.01820.9695010Zone 2
1.1071.12150.57010.98720.98922.1927010Zone 2

1.10091.11710.58850.97610.98542.1019010Zone 2
1.09541.1130.60550.96950.97652.0182010Zone 2

0.72091.06051.08341.44180.98230.9765001Zone 3
0.72881.05821.08121.40160.98920.9892001Zone 3

0.73641.05621.07921.36360.98540.9854001Zone 3
1.08340.72091.06050.97651.44180.9823001Zone 3

1.08120.72881.05820.98921.40160.9892001Zone 3
1.07920.73641.05620.98541.36360.9854001Zone 3

1.06051.08340.72090.98230.97651.4418001Zone 3
1.05821.08120.72880.98920.98921.4016001Zone 3

1.05621.07920.73640.98540.98541.3636001Zone 3
10.47130.65010.98345.37915.3791100Zone 1

10.48540.67120.98915.08475.0847100Zone 1
10.50120.69020.98234.8194.819100Zone 1

0.650110.47135.37910.98345.3791100Zone 1
0.671210.48545.08470.98915.0847100Zone 1

0.690210.50124.8190.98234.819100Zone 1
0.47130.650115.37915.37910.9834100Zone 1

0.48540.671215.08475.08470.9891100Zone 1
0.50120.690214.8194.8190.9823100Zone 1

10.58160.76110.99013.80743.8074010Zone 2
10.59610.77170.98763.65233.6523010Zone 2

10.60980.78150.98743.50913.5091010Zone 2
0.761110.58163.80740.99013.8074010Zone 2

0.771710.59613.65230.98763.6523010Zone 2
0.781510.60983.50910.98743.5091010Zone 2

0.58160.761113.80743.80740.9901010Zone 2
0.59610.771713.65233.65230.9876010Zone 2

0.60980.781513.50913.50910.9874010Zone 2
10.70110.84040.98542.62512.6251001Zone 3

10.71320.84770.99672.51272.5127001Zone 3
10.72080.85230.98542.44292.4429001Zone 3

0.840410.70112.62510.98542.6251001Zone 3
0.847710.71322.51270.99672.5127001Zone 3

0.852310.72082.44290.98542.4429001Zone 3
0.70110.840412.62512.62510.9854001Zone 3

0.71320.847712.51272.51270.9967001Zone 3
0.72080.852312.44292.44290.9854001Zone 3

1.18780.20450.20450.98517.18727.8554100Zone 1
1.17380.22720.22720.98717.18847.8354100Zone 1

1.16170.24670.24670.98917.19217.8167100Zone 1
0.20451.18780.20457.85540.98517.1872100Zone 1

0.22721.17380.22727.83540.98717.1884100Zone 1
0.24671.16170.24677.81670.98917.1921100Zone 1

0.20450.20451.18787.18727.85540.9851100Zone 1
0.22720.22721.17387.18847.83540.9871100Zone 1



0.24670.24671.16177.19217.81670.9891100Zone 1

1.21640.15720.15720.99862.39312.6263010Zone 2
1.16540.24050.24050.97892.39152.6031010Zone 2

1.13350.29160.29160.98542.39792.5852010Zone 2
0.15721.21640.15722.62630.99862.3931010Zone 2

0.24051.16540.24052.60310.97892.3915010Zone 2
0.29161.13350.29162.58520.98542.3979010Zone 2

0.15720.15721.21642.39312.62630.9986010Zone 2
0.24050.24051.16542.39152.60310.9789010Zone 2

0.29160.29161.13352.39792.58520.9854010Zone 2
1.25420.09410.09410.99871.22291.3425001Zone 3

1.21540.15910.15910.98751.21731.3359001Zone 3
1.18650.20660.20660.97681.21611.3296001Zone 3

0.09411.25420.09411.34250.99871.2229001Zone 3
0.15911.21540.15911.33590.98751.2173001Zone 3

0.20661.18650.20661.32960.97681.2161001Zone 3
0.09410.09411.25421.22291.34250.9987001Zone 3

0.15910.15911.21541.21731.33590.9875001Zone 3
0.20660.20661.18651.21611.32960.9768001Zone 3

Isolation Network Test Data

Input vector for Isolation NetworkDesired 
Output

VaVbVcIaIbIcZ1Z2Z3Zone
0.39531.16981.163.04050.98710.9773100Zone 1
0.41351.16291.15632.95330.99230.9861100Zone 1

1.160.39531.16980.97733.04050.9871100Zone 1
1.15630.41351.16290.98612.95330.9923100Zone 1
0.58851.10091.11712.10190.97610.9854010Zone 2
0.60551.09541.1132.01820.96950.9765010Zone 2
1.10091.11710.58850.97610.98542.1019010Zone 2
1.09541.1130.60550.96950.97652.0182010Zone 2
0.71241.06291.08561.48430.97650.9695001Zone 3
0.72091.06051.08341.44180.98230.9765001Zone 3
1.08560.71241.06290.96951.48430.9765001Zone 3
1.08340.72091.06050.97651.44180.9823001Zone 3

10.48540.67120.98915.08475.0847100Zone 1



10.50120.69020.98234.8194.819100Zone 1
0.671210.48545.08470.98915.0847100Zone 1
0.690210.50124.8190.98234.819100Zone 1

10.59610.77170.98763.65233.6523010Zone 2
10.60980.78150.98743.50913.5091010Zone 2

0.59610.771713.65233.65230.9876010Zone 2
0.60980.781513.50913.50910.9874010Zone 2

10.71320.84770.99672.51272.5127001Zone 3
10.72080.85230.98542.44292.4429001Zone 3

0.847710.71322.51270.99672.5127001Zone 3
0.852310.72082.44290.98542.4429001Zone 3
1.15110.26360.26360.98717.19717.7996100Zone 1
1.14180.27850.27850.98797.20317.8381100Zone 1
0.26360.26361.15117.19717.79960.9871100Zone 1
0.27850.27851.14187.20317.83810.9879100Zone 1
1.16540.24050.24050.97892.39152.6031010Zone 2
1.13350.29160.29160.98542.39792.5852010Zone 2
0.24051.16540.24052.60310.97892.3915010Zone 2
0.29161.13350.29162.58520.98542.3979010Zone 2
1.21540.15910.15910.98751.21731.3359001Zone 3
1.18650.20660.20660.97681.21611.3296001Zone 3
0.15911.21540.15911.33590.98751.2173001Zone 3
0.20660.20661.32960.97681.2161001Zone 3

Detection and Classification Network 
Test Data

Input vector for Detection and 
Classification Network 

VaVbVcIaIbIcFault Type
0.41351.16291.15632.95330.99230.9861lg
0.43061.15641.15272.87090.98920.9872lg
0.44691.15041.14932.79280.98540.9761lg
1.15630.41351.16290.98612.95330.9923lg
1.15270.43061.15640.98722.87090.9892lg
1.14930.44691.15040.97612.79280.9854lg
1.16291.15630.41350.99230.98612.9533lg
1.15641.15270.43060.98920.98722.8709lg
1.15041.14930.44690.98540.97612.7928lg
0.98340.51770.70730.99454.57814.5781ll
0.98910.53430.72280.98734.3594.359ll
0.98230.55060.73680.98764.15914.1591ll



0.70730.98340.51774.57810.99454.5781ll
0.72280.98910.53434.3590.98734.359ll
0.73680.98230.55064.15910.98764.1591ll
0.51770.70730.98344.57814.57810.9945ll
0.53430.72280.98914.3594.3590.9873ll
0.55060.73680.98234.15914.15910.9876ll
1.15110.26360.26360.98717.19717.7996llg
1.14180.27850.27850.98797.20317.8381llg
1.13350.29160.29160.99057.20947.7692llg
0.26361.15110.26367.79960.98717.1971llg
0.27851.14180.27857.83810.98797.2031llg
0.29161.13350.29167.76920.99057.2094llg
0.26360.26361.15117.19717.79960.9871llg
0.27850.27851.14187.20317.83810.9879llg
0.29160.29161.13357.20947.76920.9905llg
0.98710.98910.98910.98910.98680.9834No Fault
0.99380.98540.98710.98540.99010.9891No Fault
0.98710.99670.98790.99670.98760.9823No Fault
0.98710.98910.98910.98910.98680.9834No Fault
0.99380.98540.98710.98540.99010.9891No Fault
0.98710.99670.98790.99670.98760.9823No Fault


