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Appendix A

DATA FOR 33-BUS IEEE NETWORK
IEEE 33-bus Radial Distribution System (RDS) [112] has been considered as first test
system for the work carried out in this thesis. Line data and load data details of the system

are presented in the Table A.1. Single line diagram is shown in Fig. A.1.
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Fig. A.1 IEEE 33-bus radial distribution system
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Table A.1 Line data and load data for IEEE 33-bus RDS

Sending | Receiving Active . . Reactlvef . Resistance | Reactance
node node Power Receiving | Power Receiving Q) Q)
node (kW) node (KVAr)

1 2 100 60 0.0922 0.0470
2 3 90 40 0.4930 0.2511
3 4 120 80 0.3660 0.1 864
4 5 60 30 0.3811 0.1941
5 6 60 20 0.8190 0.7070
6 7 200 100 0.1872 0.6188
7 8 200 100 1.7114 1.2351
8 9 60 20 1.0300 0.7400
9 10 60 20 1.0440 0.7400
10 11 45 30 0.1966 0.0650
11 12 60 35 0.3744 0.1238
12 13 60 35 1.4680 1.1550
13 14 120 80 0.5416 0.7129
14 15 60 10 0.5910 0.5260
15 16 60 20 0.7463 0.5450
16 17 60 20 1.2890 1.7210
17 18 90 40 0.7320 0.5740
2 19 90 40 0.1640 0.1565
19 20 90 40 1.5042 1.3554
20 21 90 40 0.4095 0.4784
21 22 90 40 0.7089 0.9373
3 23 90 50 0.4512 0.3083
23 24 420 200 0.8980 0.7091
24 25 420 200 0.8960 0.7011
5 26 60 25 0.2030 0.1034
26 27 60 25 0.2842 0.1447
27 28 60 20 1.0590 0.9337
28 29 120 70 0.8042 0.7006
29 30 200 600 0.5075 0.2585
30 31 150 70 0.9744 0.9630
31 32 210 100 0.3105 0.3619
32 33 60 40 0.3410 0.5302

114




Appendix B

DATA FOR 69-BUS IEEE NETWORK
IEEE 69-bus Radial Distribution System (RDS) [113] has been considered as second test
system for the work carried out in this thesis. Line data and load data details of the system

are presented in the Table B.1. Single line diagram is shown in Fig. B.1.
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Fig. B.1 IEEE 69-bus radial distribution system
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Table B.1 Line data and load data for IEEE 69-bus RDS

Sending | Receiving Active . . Reactlv? . Resistance | Reactance
node node Power Receiving | Power Receiving @) @)
node (kW) node (kVAr)
1 2 0 0 0.0005 0.0012
2 3 0 0 0.0005 0.0012
3 4 0 0 0.0015 0.0036
4 5 2.6 2.2 0.0251 0.0294
5 6 40.4 30 0.3660 0.1864
6 7 75 54 0.3811 0.1941
7 8 30 22 0.0922 0.0470
8 9 28 19 0.0493 0.0251
9 10 145 104 0.8190 0.2707
10 11 145 104 0.1872 0.0619
11 12 8 5.5 2.6622 1.2351
12 13 8 5.5 1.0300 0.3400
13 14 0 0 1.0440 0.3450
14 15 454 30 1.0580 0.3496
15 16 60 35 0.1966 0.0650
16 17 60 35 0.3744 0.1238
17 18 0 0 0.0047 0.0016
18 19 0 0 0.3276 0.1083
19 20 1 0.6 0.2106 0.0696
20 21 114 81 0.3416 0.1129
21 22 5.3 3.5 0.0140 0.0046
22 23 0 0 0.1591 0.0526
23 24 28 20 0.3463 0.1145
24 25 0 0 0.7488 0.2475
25 26 14 10 0.3089 0.1021
26 27 14 10 0.1732 0.0572
3 28 26 18.6 0.0044 0.0108
28 29 26 18.6 0.0640 0.1565
29 30 0 0 0.3978 0.1315
30 31 0 0 0.0702 0.0232
31 32 0 0 0.3510 0.1160
32 33 14 10 0.8390 0.2816
33 34 19.5 14 1.7080 0.5646
34 35 6 4 1.4740 0.4673
3 36 26 18.55 0.0044 0.0108
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Sending | Receiving Active . . Reactlw.a . Resistance | Reactance
node node Power Receiving | Power Receiving Q) Q)
node (kW) node (kVAr)
36 37 26 18.55 0.0640 0.1565
37 38 0 0 0.1053 0.1230
38 39 24 17 0.0304 0.0355
39 40 24 17 0.0018 0.0021
40 41 1.2 1 0.7283 0.8509
41 42 0 0 0.3100 0.3623
42 43 6 4.3 0.0410 0.0478
43 44 0 0 0.0092 0.0116
44 45 39.22 26.3 0.1089 0.1373
45 46 39.22 26.3 0.0009 0.0012
4 47 0 0 0.0034 0.0084
47 48 79 56.4 0.0851 0.2083
48 49 384.7 274.5 0.2898 0.7091
49 50 384.7 274.5 0.0822 0.2011
8 51 40.5 28.3 0.0928 0.0473
51 52 3.6 2.7 0.3319 0.1114
9 53 4.35 35 0.1740 0.0886
53 54 26.4 19 0.2030 0.1034
54 55 24 17.2 0.2842 0.1447
55 56 0 0 0.2813 0.1433
56 57 0 0 1.5900 0.5337
57 58 0 0 0.7837 0.2630
58 59 100 72 0.3042 0.1006
59 60 0 0 0.3861 0.1172
60 61 1244 888 0.5075 0.2585
61 62 32 23 0.0974 0.0496
62 63 0 0 0.1450 0.0738
63 64 227 162 0.7105 0.3619
64 65 59 42 1.0410 0.5302
11 66 18 13 0.2012 0.0611
66 67 18 13 0.0047 0.0014
12 68 28 20 0.7394 0.2444
68 69 28 20 0.0047 0.0016
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Appendix C

DATA FOR 118-BUS IEEE NETWORK
IEEE 118-bus Radial Distribution System (RDS) [114] has been considered as third test
system for the work carried out in this thesis. Line data and load data details of the system

are presented in the Table C.1. Single line diagram is shown in Fig. C.1.

415 16 .-
PRy

18 10 20 21 23 33 24 25 26

= i ==
| ;
2 1

=] 1 ¥ il ] |

1 1 1 I

4 41 02]43 4 )46 47 48
=1 | ., [ !
|| 1 [ ! 1

i 1
¥ 1 ]
2 33,34 35 36 49 30 51 .81 53 54 55 56
T

a7 3 :
38 L 4

||xi“ | B =
S5 30 00 6% 62 63 g1 65

100 101 102 103

[ T S S S

1
I 1 L 1
23 91 %3 96 g7 98 09

51

¥ : 1I T T 'I |I :“I : !
105\105107 108 19¢ 170 111 112 112 114 Ff?\{f 118
——t—+—
119 120 121 122 1213 1

Fig. C.1 IEEE 118-bus radial distribution system

119



Table C.1 Line data and load data for IEEE 118-bus RDS

Sending | Recieving Actlve' . Reactlve.: . Resistance | Reactance
node node Power Receiving | Power Receiving Q) Q)
Node (kW) Node (kVAr)

1 2 133.8400 101.1400 0.0360 0.0130
2 3 16.2140 11.2920 0.0330 0.0119
2 4 34.3150 21.8450 0.0450 0.0162
4 5 73.0160 63.6020 0.0150 0.0540
5 6 144.2000 68.6040 0.0150 0.0540
6 7 104.4700 61.7250 0.0150 0.0125
7 8 28.5470 11.5030 0.0180 0.0140
8 9 87.5600 51.0730 0.0210 0.0630
2 10 198.2000 106.7700 0.1660 0.1344
10 11 146.8000 75.9950 0.1120 0.0789
11 12 26.0400 18.6870 0.1870 0.3130
12 13 52.1000 23.2200 0.1420 0.1512
13 14 141.9000 117.5000 0.1800 0.1180
14 15 21.8700 28.7900 0.1500 0.0450
15 16 33.3700 26.4500 0.1600 0.1800
16 17 32.4000 25.2300 0.1570 0.1700
11 18 20.2340 11.9060 0.2180 0.2850
18 19 156.9400 78.5230 0.1180 0.1850
19 20 546.2900 351.4000 0.1600 0.1960
20 21 180.3100 164.2000 0.1200 0.1890
21 22 93.16700 54.5940 0.1200 0.0789
22 23 85.1800 39.6500 1.4100 0.7230
23 24 168.1000 95.1780 0.2930 0.1348
24 25 125.1100 150.2200 0.1330 0.1040
25 26 16.0300 24.6200 0.1780 0.1340
26 27 26.0300 24.6200 0.1780 0.1340
4 28 594.5600 522.6200 0.0150 0.0296
28 29 120.6200 59.1170 0.0120 0.0276
29 30 102.3800 99.5540 0.1200 0.2766
30 31 513.4000 318.5000 0.2100 0.2430
31 32 475.2500 456.1400 0.1200 0.0540
32 33 151.4300 136.7900 0.1780 0.2340
33 34 205.3800 83.3020 0.1780 0.2340
34 35 131.6000 93.0820 0.1540 0.1620
30 36 448.4000 369.7900 0.1870 0.2610
36 37 440.5200 321.6400 0.1330 0.0990
29 38 112.5400 55.1340 0.3300 0.1940
38 39 53.9630 38.9980 0.3100 0.1940
39 40 393.0500 342.6000 0.1300 0.1940
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Sending | Receiving Actlve. . Reactlv(.a . Resistance | Reactance
node node Power Receiving | Power Receiving Q) Q)
node (kW) node (KVAr)

40 41 326.7400 278.5600 0.2800 0.1500
41 42 536.2600 240.2400 1.1800 0.8500
42 43 76.2470 66.5620 0.4200 0.2436
43 44 53.5200 39.7600 0.2700 0.0972
44 45 40.3280 31.9640 0.3390 0.1221
45 46 39.6530 20.7580 0.2700 0.1779
35 47 66.1950 42.3610 0.2100 0.1383
47 48 73.9040 51.6530 0.1200 0.0789
48 49 114.7700 57.9650 0.1500 0.0987
49 50 918.3700 1,205.1000 0.1500 0.0987
50 51 210.3000 146.6600 0.2400 0.1581
51 52 66.6800 56.6080 0.1200 0.0789
52 53 42.2070 40.1840 0.4050 0.1458
53 54 433.7400 283.4100 0.4050 0.1458
29 55 62.1000 26.8600 0.3910 0.1410
55 56 92.4600 88.3800 0.4060 0.1461
56 57 85.1880 55.4360 0.4060 0.1461
57 58 345.3000 332.4000 0.7060 0.5461
58 59 22.5000 16.8300 0.3380 0.1218
59 60 80.5510 49.1560 0.3380 0.1218
60 61 95.8600 90.7580 0.2070 0.0747
61 62 62.9200 47.7000 0.2470 0.8922

1 63 478.8000 463.7400 0.0280 0.0418
63 64 120.9400 52.0060 0.1170 0.2016
64 65 139.1100 100.3400 0.2550 0.0918
65 66 391.7800 193.5000 0.2100 0.0759
66 67 27.7410 26.7130 0.3830 0.1380
67 68 52.8140 25.2570 0.5040 0.3303
68 69 66.8900 38.7130 0.4000 0.1461
69 70 467.5000 395.1400 0.9620 0.7610
70 71 594.8500 239.7400 0.1650 0.0600
71 72 132.5000 84.3630 0.3030 0.1092
72 73 52.6990 22.4820 0.3030 0.1092
73 74 869.7900 614.7750 0.2060 0.1440
74 75 31.3490 29.8170 0.2330 0.0840
75 76 192.3900 122.4300 0.5910 0.1773
76 77 65.7500 45.3700 0.1260 0.0453
64 78 238.1500 223.2200 0.5590 0.3687
78 79 294.5500 162.4700 0.1860 0.1227
79 80 485.5700 437.9200 0.1860 0.1227
80 81 243.5300 183.0300 0.2600 0.1390
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Sending | Receiving ACthG. . Reactlve.: . Resistance | Reactance
node node Power Receiving | Power Receiving @) Q)
node (kW) node (kVAr)

81 82 243.5300 183.0300 0.1540 0.1480
82 83 134.2500 119.2900 0.2300 0.1280
83 84 22.7100 27.9600 0.2520 0.1060
84 85 49.5130 26.5150 0.1800 0.1480
79 86 383.7800 257.1600 0.1600 0.1820
86 87 49.6400 20.6000 0.2000 0.2300
87 88 22.4730 11.8060 0.1600 0.3930
65 89 62.9300 42.9600 0.6690 0.2412
89 90 30.6700 34.9300 0.2660 0.1227
90 91 62.5300 66.7900 0.2660 0.1227
91 92 114.5700 81.7480 0.2660 0.1227
92 93 81.2920 66.5260 0.2660 0.1227
93 94 31.7330 15.9600 0.2330 0.1150
94 95 33.3200 60.4800 0.4960 0.1380
91 96 531.2800 224.8500 0.1960 0.1800
96 97 507.0300 367.4200 0.1960 0.1800
97 98 26.3900 11.7000 0.1866 0.1220
98 99 45.9900 30.3920 0.0746 0.3180

1 100 100.6600 47.5720 0.0625 0.0265
100 101 456.4800 350.3000 0.1501 0.2340
101 102 522.5600 449.2900 0.1347 0.0888
102 103 408.4300 168.4600 0.2307 0.1203
103 104 141.4800 134.2500 0.4470 0.1608
104 105 104.4300 66.0240 0.1632 0.0588
105 106 96.7930 83.6470 0.3300 0.0990
106 107 493.9200 419.3400 0.1560 0.0561
107 108 225.3800 135.8800 0.3819 0.1374
108 109 509.2100 387.2100 0.1626 0.0585
109 110 188.5000 173.4600 0.3819 0.1374
110 111 918.0300 898.5500 0.2445 0.0879
110 112 305.0800 215.3700 0.2088 0.0753
112 113 54.3800 40.9700 0.2301 0.0828
100 114 211.1400 192.9000 0.6102 0.2196
114 115 67.0090 53.3360 0.1866 0.1270
115 116 162.0700 90.3210 0.3732 0.2460
116 117 48.7850 29.1560 0.4050 0.3670
117 118 33.9000 18.9800 0.4890 0.4380
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