
 

 

APPENDIX C -  PLOTS FOR STABILITY SIMULATIONS 
 



 

 

C.1 FLT_1_3PH 

6 cycles 3 Phase Fault POI - Marshall 161 kV line;  

Cleared by tripping POI - Marshall 161 kV 
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C.2 FLT_2_3PH 

 

6 cycles 3 Phase Fault POI - Botkinburg 161 kV line;  

Cleared by tripping POI - Botkinburg 161 kV 
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C.3 FLT_3_3PH 

6 cycles 3 Phase Fault Marshall - Hill Top 161 kV;  

Cleared by tripping Marshall  - Hill Top 161kV 
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C.4 FLT_4_3PH 

6 cycles 3 Phase Fault Everton Road - Harrison East 161 kV; 

Cleared by tripping Everton Road - Harrison East 161 kV 
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C.5 FLT_5_3PH 

6 cycles 3 Phase Fault Botkinburg - Clinton West 161 kV; 

Cleared by tripping Botkingburg - Clinton West 16 kV 
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C.6 FLT_6_3PH 

6 cycles 3 Phase Fault Bee Branch - Quitman 161 kV;  

Cleared by tripping BEE Branch - Quitman 161 kV 
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C.7 FLT_7_3PH 

6 cycles 3 Phase Fault Quitman - Greenbrier 161 kV; 

 Cleared by tripping Quitman - Greenbrier 161 kV 
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C.8 FLT_8_3PH 

6 cycles 3 Phase Fault Quitman - Heber Springs South 161 kV;  

Cleared Quitman - Heber Springs South 161 kV 
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C.9 FLT_9_3PH 

6 cycles 3 Phase Fault Quitman - Gold Creek 161 kV;  

Cleared by tripping Quitman - Gold Creek 161 kV 
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C.10 FLT_10_3PH 

6 cycles 3 Phase Fault Greer - HEBER N# 161 kV; 

 Cleared by tripping Greer - HEBER N# 161 kV 

 



C
H
N
L
#
 
1
9
1
6
:
 
[
A
N
G
L
 
B
U
S
 
5
2
6
2
4
 
M
A
C
H
 
’
1
 
’
]

1
5
0
.
0
0

-
1
5
0
.
0

C
H
N
L
#
 
1
9
1
7
:
 
[
A
N
G
L
 
B
U
S
 
5
2
6
2
6
 
M
A
C
H
 
’
2
 
’
]

1
5
0
.
0
0

-
1
5
0
.
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

LOCAL AREA MACHINE ANGLES

C
H
N
L
#
 
7
6
9
:
 
[
S
P
D
 
 
B
U
S
 
9
9
9
2
2
3
 
M
A
C
H
 
’
1
 
’
]

0
.
0
1
5
0
0

-
0
.
0
1
0
0

C
H
N
L
#
 
7
7
0
:
 
[
S
P
D
 
 
B
U
S
 
9
9
9
2
2
4
 
M
A
C
H
 
’
1
 
’
]

0
.
0
1
5
0
0

-
0
.
0
1
0
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

PRIOR-QUED PROJECT SPEED

C
H
N
L
#
 
1
6
7
9
:
 
[
V
O
L
T
 
3
3
7
9
2
5
 
[
5
G
R
E
E
N
B
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
6
8
0
:
 
[
V
O
L
T
 
3
3
7
9
2
6
 
[
5
Q
U
I
T
M
N
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
6
9
2
:
 
[
V
O
L
T
 
3
3
7
9
3
9
 
[
5
G
O
L
D
C
R
*
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
1
:
 
[
V
O
L
T
 
3
3
8
1
0
4
 
[
5
H
A
R
R
-
E
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
2
:
 
[
V
O
L
T
 
3
3
8
1
0
5
 
[
5
O
M
A
H
A
 
*
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
4
:
 
[
V
O
L
T
 
3
3
8
1
0
7
 
[
5
E
V
R
T
O
N
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

VOLTAGE NEAR TO POI

C
H
N
L
#
 
1
7
6
5
:
 
[
V
O
L
T
 
3
3
8
1
0
8
 
[
5
S
T
_
J
O
E
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
6
:
 
[
V
O
L
T
 
3
3
8
1
0
9
 
[
5
M
A
R
S
H
L
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
7
:
 
[
V
O
L
T
 
3
3
8
1
1
0
 
[
5
H
I
L
L
T
O
P
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
8
:
 
[
V
O
L
T
 
3
3
8
1
1
2
 
[
5
H
E
B
R
-
S
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
6
9
:
 
[
V
O
L
T
 
3
3
8
1
1
3
 
[
5
H
E
B
R
-
I
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
7
7
1
:
 
[
V
O
L
T
 
3
3
8
1
2
1
 
[
5
S
U
M
M
I
T
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

VOLTAGE NEAR TO POI



C
H
N
L
#
 
1
8
4
0
:
 
[
V
O
L
T
 
3
3
8
2
3
3
 
[
P
I
D
-
2
3
3
 
P
O
I
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
8
5
4
:
 
[
V
O
L
T
 
3
3
8
6
8
1
 
[
5
H
A
R
R
-
S
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
8
8
9
:
 
[
V
O
L
T
 
3
3
8
7
5
8
 
[
5
H
E
B
R
-
N
#
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
8
9
8
:
 
[
V
O
L
T
 
3
3
8
8
3
1
 
[
5
B
E
E
 
B
R
 
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
8
9
9
:
 
[
V
O
L
T
 
3
3
8
8
3
2
 
[
5
C
L
I
N
-
W
#
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
9
0
0
:
 
[
V
O
L
T
 
3
3
8
8
3
3
 
[
5
C
L
I
N
T
O
N
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

VOLTAGE NEAR TO POI

C
H
N
L
#
 
1
9
0
1
:
 
[
V
O
L
T
 
3
3
8
8
3
4
 
[
5
B
O
T
K
I
N
#
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
9
2
6
:
 
[
V
O
L
T
 
 
5
2
6
2
2
 
[
G
R
E
E
R
S
F
5
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
9
2
7
:
 
[
V
O
L
T
 
 
5
2
6
2
1
 
[
I
N
D
E
P
C
O
5
 
 
 
 
1
6
1
.
0
0
]
]

1
.
2
0
0
0

0
.
2
0
0
0
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

VOLTAGE NEAR TO POI

C
H
N
L
#
 
1
9
3
7
:
 
[
E
T
R
M
 
B
U
S
 
3
3
8
2
3
7
 
M
A
C
H
 
’
1
 
’
]

1
.
2
0
0
0

0
.
2
0
0
0
0

C
H
N
L
#
 
1
9
3
5
:
 
[
P
O
W
R
 
B
U
S
 
3
3
8
2
3
7
 
M
A
C
H
 
’
1
 
’
]

2
.
5
0
0
0

0
.
0

C
H
N
L
#
 
1
9
3
6
:
 
[
V
A
R
S
 
B
U
S
 
3
3
8
2
3
7
 
M
A
C
H
 
’
1
 
’
]

1
5
.
0
0
0

-
1
0
.
0
0

E
N
1
4
S
0
8
_
F
I
N
A
L
_
U
3
A
R
2
_
S
C
E
N
A
R
I
O
4
+
P
I
D
2
3
3
_
U
N
C
O
N
V

P
O
S
T
-
P
I
D
-
2
3
3

6
 
C
Y
C
L
E
S
 
3
 
P
H
A
S
E
 
F
A
U
L
T
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

T
R
I
P
 
 
G
R
E
E
R
 
-
 
H
E
B
E
R
 
N
#
 
1
6
1
 
K
V

SAT, JAN 30 2010  16:27
TIME (SECONDS)

S
I
E
M
E
N
S
 
P
O
W
E
R

T
E
C
H
N
O
L
O
G
I
E
S

I
N
T
E
R
N
A
T
I
O
N
A
L

R

0.0
1.5000

3.0000
4.5000

6.0000
7.5000

9.0000
10.500

12.000
13.500

15.000

F
I
L
E
:
 
F
L
T
_
1
0
_
3
P
H
.
O
U
T

PID-233 PLOTS



 

C.11 FLT_11_3PH 

6 cycles 3 Phase Fault Harrison E - Harrison S 161 kV;  

Cleared by tripping Harrison E - Harrison S 161 kV 
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C.12 FLT_12_3PH 

6+9 cycles 3 Phase stuck breaker Fault POI - Marshall 161 kV;  

Cleared by tripping POI - Marshall 161 kV 
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C.13 FLT_13_3PH 

6+9 cycles 3 Phase stuck breaker Fault POI - Botkinburg 161 kV;  

Cleared by tripping POI - Botkinburg 161 kV 
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C.14 FLT_14_3PH 

6+9 cycles 3 Phase stuck breaker Fault Harrison East - Everton RD 161 kV;  

Cleared by tripping Harrison East - Everton RD 161 kV (6 cy);  

Trip Harrison E 161 kV substation (9 cy) 
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C.15 FLT_15_3PH 

6+9 cycles 3 Phase stuck breaker Fault Bee Branch - Quitman 161 kV; 

Cleared by tripping Bee Branch - Quitman 161 kV (6 cy);  

Trip Quitman 161 kV substation (9 cy) 
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