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Appendix-A

IEEE 9-bus System Data
The details of the IEEE 9-bus system are taken from [64, 74]. The single-line diagram

of the system is shown in Fig. A.1. Generator data, exciter data, transformer data and
transmission line data are shown in Table A.1, Table A.2, Table A.3 and Table A.4,
respectively.

3

7 8 9
Gen.2 |]/ Gen.3
6

5

4

Gen.1

Figure A.1: Single line diagram of IEEE 9-bus power system.
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Table A.1: Generator data (100 MVA Base)

Parameters | SG-1 | SG-2 | SG-3
H(sec) 23.64 | 6.4 3.01
X, (pu) 0.146 | 0.895 | 1.312
X, (pu.) 0.060 | 0.119 | 0.181
X, (pu.) 0.096 | 0.864 | 1.257
X, (p-u.) 0.096 | 0.196 | 0.25
T, (p-u) 8.96 | 6.0 5.89
T,, (p-u.) 0.31 |0.535 | 0.6

Table A.2: Generator exiter data

Parameters | SG-1 | SG-2 | SG-3

K4 20 20 20

T (sec) 0.2 0.2 0.2

Kg 1.0 1.0 1.0

T (sec) 0.314 | 0.314 | 0.314

Kp 0.063 | 0.063 | 0.063

Tr (sec) 0.35 | 035 |0.35

Table A.3: Transformer data
o B | g o | Resistance, | Reactance, | Susceptance, Tae Ratio
R (pw) | X (puw) |B (puw)

1 4 0.0 0.0576 0.0 1.0
2 7 0.0 0.0625 0.0 1.0
3 9 0.0 0.0586 0.0 1.0

Table A.4: Transmission line data

Resistance, | Reactance, | Susceptance,
From Bus | To bus
R (p.u.) X (p.u.) B (p.u.)

4 5 0.010 0.085 0.176
4 6 0.017 0.092 0.158
5 7 0.032 0.161 0.306
6 9 0.039 0.170 0.358
7 8 0.0085 0.072 0.149
8 9 0.011 0.1008 0.209
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Appendix-B

IEEE 14-bus System Data
The details of the IEEE 14-bus system are taken from [75]. The single-line diagram of

the system is shown in Fig. B.1. Generator data, exciter data, transformer data and
transmission line data are shown in Table B.1, Table B.2, Table B.3 and Table B.4,

respectively.

Gen.5

14 3 Gen3

® ~+©

10
1 j
1
< 6 S

A

14—
O <1
- < -©
Gen.4 >
~ Gen.2
12 G
G: Synchronous Generator Gen.1

C: Synchronous Compensator

Figure B.1: Single line diagram of IEEE 14-bus power system.

Table B.1: Generator data (100 MVA Base)

Parameters | SG-1 | SG-2 | SG-3 | SG-4 | SG-5
H (sec) 3.41 3.41 3.41 3.41 341

Xy 1.724 | 1.724 | 1.724 | 1.724 | 1.724
X 0.258 | 0.258 | 0.258 | 0.258 | 0.258
X, 1.658 | 1.658 | 1.658 | 1.658 | 1.658
thz 0.452 | 0.452 | 0.452 | 0.452 | 0.452
T, 3.826 | 3.826 | 3.826 | 3.826 | 3.826
T;O 0.508 | 0.508 | 0.508 | 0.508 | 0.508
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Table B.2: Generator exciter data

Parameters | SG-1 | SG-2 | SG-3 | SG-4 | SG-5
Ky 6.2 6.2 6.2 6.2 6.2
T4 (sec) 0.05 0.05 0.05 0.05 0.05
Kg 1.0 1.0 1.0 1.0 1.0
Tg (sec) 0.83 0.83 0.83 0.83 0.83
Kp 0.057 | 0.057 | 0.057 | 0.057 | 0.057
TF (sec) 0.5 0.5 0.5 0.5 0.5
Table B.3: Transformer data
From Bus | To Bus | RESiStance, | Reactance, Tap ratio
R (p-u.) X (p-u.)

4 7 0.0 0.209 0.978

4 9 0.0 0.556 0.969

5 6 0.0 0.252 0.932

7 8 0.0 0.176 1.000

7 9 0.0 0.110 1.000

Table B.4: Transmission line data

From Bus | To Bus Resistance, | Reactance, | Susceptance,
R (p.u.) X (p.u.) B (p.u.)

1 2 0.0193 0.0591 0.0264

1 5 0.0540 0.2230 0.0246

2 3 0.0469 0.1979 0.0219

2 4 0.0581 0.1763 0.0187

3 4 0.0670 0.1710 0.0173

4 5 0.0133 0.0421 0.0064

6 11 0.0949 0.1989 —

6 12 0.1229 0.2558 -

6 13 0.0661 0.1302 —

9 10 0.0318 0.0845 —

9 14 0.1271 0.2703 —

10 11 0.0820 0.1920 —

12 13 0.2209 0.1998 -

13 14 0.1709 0.3480 —
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Appendix-C

New England Ten Machine System Data

The details of the New England 39 bus system are taken from [92]. The single-line diagram
of the system is shown in Fig. C.1. Generator data, exciter data, transformer data and

transmission line data are shown in Table C.1, Table C.2, Table C.3 and Table C.4,

respectively.
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Figure C.1: Single line diagram of New England 39-bus system.
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Table C.1: Generator data (1000 MVA Base)

Parameters | SG-1 | SG-2 | SG-3 | SG-4 | SG-5 | SG-6 | SG-7 | SG-8 | SG-9 | SG-10

7.0 6.56 | 5.7 5.69 5.4 7.3 5.66 | 6.7 479 | 10.2

0.7 1.5 1.5 1.5 044 |04 1.5 0.41 1.96 1.5

H(sec) 50 |3.03 | 358 |286 |26 [348 |264 |243 |345 |42
Xy (pw) 02 |295 |2495 [262 |67 |254 |295 |29 [2106 |1
X/, (pw.) 0.06 |0.697 | 0531 | 0436 |1.32 |05 |049 |057 |057 |031
X, (pw) 019 |282 [237 [258 |62 |241 292 |28 205 |0.69
X, (pw) 008 |17 |0876 |1.66 |1.66 |0814 |1.86 |0.911 |0.587 | 0.3
)
)

Table C.2: Generator exciter data

Parameters | SG-2 | SG-3 | SG-4 | SG-5 | SG-6 | SG-7 | SG-8 | SG-9 | SG-10
Ky 6.2 5.0 5.0 40.0 | 5.0 40.0 |5.0 40.0 |5.0

T4 (sec) 0.05 0.06 0.06 0.02 | 0.02 0.02 |0.02 0.02 | 0.06
Kg -0.633 | -0.019 | -0.052 | 1.0 -0.041 | 1.0 -0.047 | 1.0 -0.048
Tg (sec) 0.405 | 0.500 | 0.500 | 0.785 | 0.471 | 0.730 | 0.528 | 1.400 | 0.250
Kp 0.057 | 0.080 | 0.080 | 0.030 | 0.754 | 0.030 | 0.085 | 0.030 | 0.040
Tr (sec) 0.5 1.0 1.0 1.0 1.246 | 1.0 1.260 | 1.0 1.0

Table C.3: Transformer data

From Bus | To bus Resistance, | Reactance, | Susceptance, Tape Ratio
R (p.u.) X (p.u.) B (p.u.)

12 11 0.0016 0.0435 0.0 1.006
12 13 0.0016 0.0435 0.0 1.006
6 31 0.0 0.0250 0.0 1.070
10 32 0.0 0.0200 0.0 1.070
19 33 0.0007 0.0142 0.0 1.009
20 34 0.0009 0.0180 0.0 1.009
22 35 0.0 0.0143 0.0 1.025
23 36 0.0005 0.0272 0.0 1.0
25 37 0.0006 0.0232 0.0 1.025
2 30 0.0 0.0181 0.0 1.025
29 38 0.0008 0.0156 0.0 1.025
19 20 0.0007 0.0138 0.0 1.060
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Table C.4: Transmission line data

From Bus | To Bus Resistance, | Reactance, | Susceptance,
R (p.u.) X (p.u.) B (p.u.)
1 2 0.0035 0.0411 0.698
1 39 0.0010 0.0250 0.750
2 3 0.0013 0.0151 0.257
2 25 0.0070 0.0086 0.1460
3 4 0.0013 0.0213 0.2214
3 18 0.0011 0.0133 0.2138
4 5 0.0008 0.0128 0.1342
4 14 0.0008 0.0129 0.1382
5 6 0.0002 0.00026 0.0434
5 8 0.0008 0.0112 0.1476
6 7 0.0006 0.0092 0.1130
6 11 0.0007 0.0082 0.1389
7 8 0.0004 0.0046 0.0780
8 9 0.0023 0.0363 0.3804
9 39 0.0010 0.0250 1.2000
10 11 0.0004 0.0043 0.0729
10 13 0.0004 0.0043 0.0729
13 14 0.0009 0.0101 0.1723
14 15 0.0018 0.0217 0.3660
15 16 0.0009 0.0094 0.1710
16 17 0.0007 0.0089 0.1342
16 19 0.0016 0.0195 0.3040
16 21 0.0008 0.0135 0.2548
16 24 0.0003 0.0059 0.0680
17 18 0.0007 0.0082 0.1319
17 27 0.0013 0.0173 0.3216
21 22 0.0008 0.0140 0.2565
22 23 0.0006 0.0096 0.1846
23 24 0.0022 0.0350 0.3610
25 26 0.0032 0.0323 0.5130
26 27 0.0014 0.0147 0.2396
26 28 0.0043 0.0474 0.7802
26 29 0.0057 0.0625 1.0290
28 29 0.0014 0.0151 0.2490
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