APPENDIX 1

IEEE 5-BUS SYSTEM DATA

Table A1.1 Bus Data for IEEE 5-Bus System
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Bus Code | Assumed Bus Generation Load

P Voltage Megawatts|Megavars Megawatts| Megavars

1 1.06 + ;0.0 0 0 0 0

2 1.0 + ;0.0 40 30 20 10

3 1.0 + ;0.0 0 0 45 15

4 1.0 + ;0.0 0 0 40 5

5 1.0 +j0.0 0 0 60 10

Table A1.2 Line Data for IEEE 5-Bus System

Bus Code Line impedance Z,, Line charging
p-q R per unit | X per unit m
1-2 0.02 0.06 X per unit
1-3 0.08 0.24 0.0 +30.025
2-3 0.06 0.25 0.0 + 0.020
2-4 0.06 0.18 0.0 +0.020
2-5 0.04 0.12 0.0 +j0.015
3-4 0.01 0.03 0.0 +j0.010
4-5 0.08 0.24 0.0 +j0.025




Table A1.3 MW Limits for Branches in IEEE 5 Bus System

Line MW Limit (P.u)
1-2 0.8
1-3 0.3
2-3 0.2
2-4 0.2
2-5 0.6
3-4 0.1
4-5 0.1
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APPENDIX 2

IEEE 14-BUS SYSTEM DATA
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Table A2.1 Bus Data for IEEE 14-Bus System

Bus Bus Voltage Generation Load
No. Magnitude | Phase Angle | Real | Reactive | Real | Reactive
Per Unit Degrees MW | MVAR | MW | MVAR
1 1.060 0.0 2324 | -169 0.0 0.0
2 1.045 -4.98 40.0 42.4 21.7 12.7
3 1.010 -12.72 0.0 234 94.2 19.0
- 1.019 -10.33 0.0 0.0 47.8 3.9
5 1.020 - 8.78 0.0 0.0 7.6 1.6
6 1.070 -14.22 0.0 12.2 11.2 7.5
7 1.062 - 13.37 0.0 0.0 0.0 0.0
8 1.090 - 13.36 0.0 17.4 0.0 0.0
9 1.056 - 14.94 0.0 0.0 29.5 16.6
10 1.051 -15.10 0.0 0.0 9.0 5.8
11 1.057 - 14.79 0.0 0.0 3.5 1.8
12 1.055 - 18.07 0.0 0.0 6.1 1.6
13 1.050 -15.16 0.0 0.0 13.5 5.8
14 1.036 -16.04 0.0 0.0 14.9 5.0
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Table A2.2 Line Data for IEEE 14-Bus System

Line | Between Line impedance Half Line Charging

No Buses R per unit X per unit Susceptance per unit
1 1-2 0.01938 0.05917 0.02640
2 2-3 0.04699 0.19797 0.02190
3 2-4 0.05811 0.17632 0.01870
4 1-5 0.05403 0.22304 0.02460
5 2-5 0.05695 0.17388 0.01700
6 3-4 0.06701 0.17103 0.01730
7 4-5 0.01335 0.04211 0.0064
8 5-6 0.0 0.25202 0.0

9 4-17 0.0 0.20912 0.0

10 7-8 0.0 0.17615 0.0

11 4-9 0.0 0.55618 0.0

12 7-9 0.0 0.11001 0.0

13 9-10 0.03181 0.08450 0.0

14 6-11 0.09498 0.19890 0.0

15 6-12 0.12291 0.25581 0.0

16 6-13 0.06615 0.13027 0.0

17 9-14 0.12711 0.27038 0.0

18 10-11 0.8205 0.19207 0.0

19 12-13 0.22092 0.19988 0.0

20 13-14 0.17093 0.34802 0.0




Table A2.3 Transformer Data

Transformer Between Buses Tap Setting
1 4-17 0.978
2 4-9 0.969
3 5-6 0.932

Table A2.4 Shunt Capacitor Data

Bus Number

Susceptance Per Unit

9

0.190

Table A2.5 Regulated Bus Data (P — V Buses)

Voltage Reactive Power Limits
Bus No | Magnitude per Minimum Maximum
unit MVAR MVAR
2 1.045 -40.0 50.0
3 1.010 0.0 40.0
6 1.070 -6.0 24.0
8 1.090 -6.0 24.0
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Table A2.6 MW Limits for Branches in IEEE 14 Bus System

Line MW Limit
(P.u)
1-2 0.6
2-3 0.7
2-4 0.8
1-5 0.5
2-5 0.4
3-4 0.3
4-5 0.2
5-6 0.5
4-17 0.4
7-8 0.2
4-9 0.2
7-9 0.2
9-10 0.2
6-11 0.3
6-12 0.2
6-13 0.2
9-14 0.2
10-11 0.2
12-13 0.2
13-14 0.2
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APPENDIX 3

6 -BUS SYSTEM DATA

Table A3.1 Bus Data for 6-Bus System

Bus No. | Bus Type Voltage Pyen Proad Quoad
Profile (P.UMW) (P.UMW) (P.UMVAR)
1 Swing 1.05
2 Gen 1.05 0.50 0.0 0.0
3 Gen 1.07 0.60 0.0 0.0
4 Load 0.0 0.7 0.7
5 Load 0.0 0.7 0.7
6 Load 0.0 0.7 0.7
Table A3.2 Line Data for 6-Bus System
From Bus To Bus R(pu) X(pu) BCAP(pu)
1 2 0.10 0.20 0.02
1 4 0.05 0.20 0.02
1 5 0.08 0.30 0.03
2 3 0.05 0.25 0.03
2 4 0.05 0.10 0.01
2 5 0.10 0.30 0.02
2 6 0.07 0.20 0.025
3 5 0.12 0.30 0.025
3 6 0.02 0.10 0.01
4 5 0.20 0.40 0.04
5 6 0.10 0.30 0.03
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Table A3.3 MW Limits for Branches in 6-Bus System

Line MW Limit (P.u)
1-2 0.3
1-4 0.5
1-5 0.4
2-3 0.2
2-4 0.4
2-5 0.2
2-6 0.3
3-5 0.2
3-6 0.6
4-5 0.2
5-6 0.2




APPENDIX 4

IEEE 30 BUS SYSTEM DATA

Table A4.1 Bus Data for IEEE 30-Bus System
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Bus Bus Voltage Generation Load
No. Magnitude |Phase angles Real Reactive | Real | Reactive
P.U) (Degrees) MW MVAR MW MVAR
1 1.0500 0.0 138.48 -2.79 0.0 0.0
2 1.0338 -2.7339 57.56 2.47 21.7 12.7
3 1.0313 -4.6815 0.0 0.0 2.4 1.2
4 1.0263 -5.6077 0.0 0.0 7.6 1.6
5 1.0058 -8.9930 24.56 22.57 94.2 19.0
6 1.0208 -6.4547 0.0 0.0 0.0 0.0
7 1.0069 -8.0244 0.0 0.0 22.8 10.9
8 1.0230 -6.4733 35.0 34.84 30.0 30.0
9 1.0332 -8.0300 0.0 0.0 0.0 0.0
10 1.0183 -9.9268 0.0 0.0 5.8 2.0
11 1.0913 -6.1345 17.93 30.78 0.0 0.0
12 1.0399 -9.4036 0.0 0.0 11.2 7.5
13 1.0883 -8.2049 16.91 37.83 0.0 0.0
14 1.0236 -10.3086 0.0 0.0 6.2 1.6
15 1.0179 -10.3600 0.0 0.0 8.2 2.5
16 1.0235 -9.90280 0.0 0.0 3.5 1.8
17 1.0144 -10.1356 0.0 0.0 9.0 5.8
18 1.0057 -10.9253 0.0 0.0 3.2 0.9
19 1.0017 -11.0615 0.0 0.0 9.5 3.4
20 1.0051 -10.8310 0.0 0.0 2.2 0.7
21 1.0061 -10.4047 0.0 0.0 17.5 11.2
22 1.0069 -10.3936 0.0 0.0 0.0 0.0
23 1.0053 -10.7221 0.0 0.0 3.2 1.6
24 0.9971 -10.8465 0.0 0.0 8.7 6.7
25 1.0086 -10.9074 0.0 0.0 0.0 0.0
26 0.9908 -11.3345 0.0 0.0 3.5 2.3
27 1.0245 -10.6624 0.0 0.0 0.0 0.0
28 1.0156 -6.86710 0.0 0.0 0.0 0.0
29 1.0047 -11.8893 0.0 0.0 2.4 0.9
30 0.9932 -12.7699 0.0 0.0 10.6 1.9
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Table A4.2 Line Data for IEEE 30-Bus System

Line | Between Line impedance Half Line Charging

No Buses R per unit X per unit Susceptance per unit
1 |1-2 0.0192 0.0575 0.0528
2 |1-3 0.0452 0.1652 0.0408
3 12-4 0.0570 0.1737 0.0368
4 13-4 0.0132 0.0379 0.0084
5 |2-5 0.0472 0.1983 0.0418
6 |2-6 0.0581 0.1763 0.0374
7 |4-6 0.0119 0.0414 0.0090
8 [|5-7 0.0460 0.1160 0.0204
9 |6-7 0.0267 0.0820 0.0170
10 |6-8 0.0120 0.0420 0.0090
11 [6-9 0.0 0.2080 0.0

12 16-10 0.0 0.5560 0.0

13 19-10 0.0 0.1100 0.0

14 |4-12 0.0 0.2560 0.0

15 [12-14 0.1231 0.2559 0.0

16 [12-15 0.0662 0.1304 0.0

17 |12-16 0.0945 0.1987 0.0

18 |14 -15 0.2210 0.1997 0.0

19 [16-17 0.0524 0.1923 0.0

20 |15-18 0.1073 0.2185 0.0

21 |18 -19 0.0639 0.1292 0.0

22 [19-20 0.0340 0.0680 0.0

23 |10-20 0.0936 0.2090 0.0

24 (10-17 0.0324 0.0845 0.0

25 [10-21 0.0348 0.0749 0.0

26 [10-22 0.0727 0.1499 0.0

27 |21-22 0.0116 0.0236 0.0

28 |15-23 0.1000 0.2020 0.0

29 |22-24 0.1150 0.1790 0.0

30 [23-24 0.1320 0.2700 0.0

31 |24-25 0.1885 0.3292 0.0

32 |25-27 0.1093 0.2087 0.0

33 |28 -27 0.0 0.3960 0.0

34 |27-29 0.2198 0.4153 0.0

35 [27-30 0.3202 0.6027 0.0

36 29 -30 0.2399 0.4533 0.0

37 |8-28 0.0636 0.2000 0.4028
38 628 0.0169 0.0599 0.0130
39 9-11 0.0 0.2080 0.0

40 |12-13 0.0 0.1400 0.0

41 |25-26 0.2544 0.3800 0.0
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Table A4.3 MW Limits for Branches in IEEE 30-Bus System

Line MW Limit (pu)
1-2 1.0400
1-3 1.0400
2-4 0.5200
3-4 1.0400
2-5 1.0400
2-6 0.5200
4-6 0.7200
5-17 0.5600
6-17 1.0400
6-8 0.2560
6-9 0.5200
6-10 0.2560
9-10 0.5200
4-12 0.5200
12-14 0.2560
12-15 0.2560
12-16 0.2560
14 -15 0.1280
16 - 17 0.1280
15-18 0.1280
18-19 0.1280
19 -20 0.2560
10-20 0.2560
10-17 0.2560
10-21 0.2560
10-22 0.2560
21-22 0.2560
15-23 0.1280
22 -24 0.1280
23 -24 0.1280
24 - 25 0.4800
25 -27 0.1280
28 — 27 0.5200
27 -29 0.1280
27 -30 0.1280
29 - 30 0.1280
828 0.2560
6 —28 0.2560
9-11 0.5200
12-13 0.5200
25-26 0.1280




IEEE 118 BUS SYSTEM DATA

Table AS.1 Bus Data for IEEE 118-Bus System

APPENDIX 5

Bus Voltage Pgen Pioaa Qload
No. | BusType | p ; (Pg.u) (P.u) (P.u)
1 Gen 0.955 0 0.51 0.27
2 Load 0.971 0 0.2 0.09
3 Load 0.968 0 0.39 0.1
4 Gen 0.998 0 0.39 0.12

5 Load 1.002 0 0 0

6 Gen 0.99 0 0.52 0.22
7 Load 0.989 0 0.19 0.02
8 Gen. 1.015 0 0.28 0

9 Load 1.043 0 0 0
10 Gen. 1.05 45 0 0
11 Load 0.985 0 0.7 0.23
12 Gen. 0.99 0.85 0.47 0.1
13 Load 0.968 0 0.34 0.16
14 Load 0.984 0 0.14 0.01
15 Gen. 0.97 0 0.9 03
16 Load 0.984 0 0.25 0.1
17 Load 0.995 0 0.11 0.03
18 Gen. 0.973 0 0.6 0.34
19 Gen. 0.963 0 0.45 0.25
20 Load 0.958 0 0.18 0.03
21 Load 0.959 0 0.14 0.08
22 Load 0.97 0 0.1 0.05
23 Load 1 0 0.07 0.03
24 Gen. 0.992 0 0.13 0
25 Gen. 1.05 22 0 0
26 Gen. 1.015 3.14 0 0
27 Gen. 0.968 0 0.71 0.13
28 Load 0.962 0 0.17 0.07
29 Load 0.963 0 0.24 0.04
30 Load 0.968 0 0 0
31 Gen. 0.967 0.07 0.43 0.27
32 Gen. 0.964 0 0.59 0.23
33 Load 0.972 0 0.23 0.09
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Table A5.1 (Continued)

Bus Voltage P en I)load Qload
No. | BusType | p )y ) (P.u) (P.u) (P.u)
34 | Gen, 0.086 0 0.59 0.26
35 | Load 0.081 0 0.33 0.09
36 | Gen. 0.08 0 0.31 0.17
37 | Load 0.092 0 0 0
38 | Load 0.962 0 0 0
39 | Load 0.97 0 027 0.11
40 | Gen. 0.97 0 0.66 0.23
41 | Load 0.067 0 0.37 0.1
2 | Gen. 0.085 0 0.96 0.23
43 | Load 0.078 0 0.18 0.07
44 | Load 0.085 0 0.16 0.08
45 | Load 0.087 0 0.53 0.22
16 | Gen. 1.005 0.19 0.28 0.1
47 | Load 1.017 0 0.34 0
48 | Load 1.021 0 0.2 0.11
49 | Gen. 1.025 2.04 0.87 03
50 | Load 1.001 0 0.17 0.04
51 | Load 0.067 0 0.17 0.08
52 | Load 0.057 0 0.18 0.05
53 | Load 0.046 0 0.23 0.11
54 | Gen, 0.055 0.48 .13 032
55 | Gen. 0.052 0 0.63 0.22
56 | Gen. 0.054 0 0.84 0.18
57 | Load 0.071 0 0.12 0.03
58 | Load 0.059 0 0.12 0.03
50 | Gen. 0.085 155 2.77 .13
60 | Load 0.093 0 0.78 0.03
61 | Gen. 0.095 1.6 0 0
62 | Gen. 0.098 0 0.77 0.14
63 | Load 0.069 0 0 0
64 | Load 0.084 0 0 0
65 | Gen. 1.005 3.01 0 0
66 | Gen. 1.05 3.02 0.39 0.18
67 | Load 102 0 0.28 0.07
68 | Load 1.003 0 0 0
69 | Swing 1.035 5.164 0 0
70 | Gen. 0.084 0 0.66 02
71 | Load 0.087 0 0 0
72 | Gen. 0.08 0 0.12 0
73 | Gen. 0.991 0 0.06 0
74 | Gen. 0.058 0 0.68 027
75 | Load 0.067 0 0.47 0.11
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Table A5.1 (Continued)

Bus Voltage Poen Pioad Qioad
No. | BusType | p )y (Po) (P.u) (P.u)
76 | Gen. 0.043 0 0.68 036
77 | Gen. 1.006 0 0.61 0.28
78 | Load 1.003 0 071 0.26
79 | Load 1.009 0 0.39 0.32
80 | Gen, 1.04 1777 13 0.26
81 | Load 0.097 0 0 0
82 | Load 0.089 0 0.54 027
83 | Load 0.085 0 0.2 0.1
84 | Load 0.08 0 0.11 0.07
8 | Gen. 0.085 0 0.24 0.15
86 | Load 0.087 0 0.21 0.1
87 | Gen. 1.015 0.04 0 0
88 | Load 0.087 0 0.43 01
89 | Gen, 1.005 6.07 0 0
90 | Gen. 0.085 0 1.63 0.42
ol | Gen. 0.08 0 0.1 0
92 | Gen. 0.093 0 0.65 01
93 | Load 0.087 0 0.12 0.07
04 | Load 0.001 0 0.3 0.16
95 | Load 0.081 0 0.42 031
9% | Load 0.093 0 0.38 0.15
97 | Load 1011 0 0.15 0.09
08 | Load 1.024 0 0.34 0.08
99 | Gen, 101 0 0.42 0
100 | Gen, 1.017 252 037 0.18
10l | Load 0.093 0 0.22 0.15
102 | Load 0.091 0 0.05 0.03
103 | Gen. 1.001 04 0.23 0.16
104 | Gen. 0.071 0 0.38 0.25
105 | Gen. 0.065 0 0.31 0.26
106 | Load 0.062 0 0.43 0.16
107 | Gen. 0.052 0 05 0.12
108 | Load 0.067 0 0.02 0.01
109 | Load 0.067 0 0.08 0.03
110 | Gen. 0.073 0 0.39 03
111 | Gen. 0.08 0.36 0 0
112 | Gen. 0.075 0 0.68 0.13
113 | Gen. 0.093 0 0.06 0
114 | Load 0.96 0 0.08 0.03
115 | Load 0.96 0 0.22 0.07
116 | Gen. 1.005 0 1.84 0
117 | Load 0.074 0 0.2 0.08
118 | Load 0.049 0 0.33 0.15
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Table AS.2 Line Data for IEEE 118-Bus System

Bus Line Flow BCAP
From| To | Limitmw) | R ®W X (P.u) (P.u)
1 2 15 0.0303 | 0.0999 0.0127
1 3 48 0.0129 | 0.0424 0.00541
4 5 129 0.00176 | 0.00798 0.00105
3 5 85 0.0241 | 0.108 0.0142
5 6 111 0.0119 | 0.054 0.00713
6 7 44 0.00459 | 0.0208 0.00275
8 9 551 0.00244 | 0.0305 0.581
8 5 423 0 0.0267 0
9 10 557 0.00258 | 0.0322 0.615
4 11 80 0.0209 | 0.0688 0.00874
5 11 97 0.0203 | 0.0682 0.00869
1|12 43 0.00595 | 0.0196 0.00251
2 12 41 0.0187 | 0.0616 0.00786
3 12 12 0.0484 | 0.16 0.0203
7 12 21 0.00862 | 0.034 0.00437
1 |13 44 0.02225 | 0.0731 0.00938
12 |14 23 0.0215 | 0.0707 0.00908
13 |15 1 0.0744 | 0.2444 0.03134
14 |15 5 0.0595 | 0.195 0.0251
12 |16 9 0.0212 | 0.0834 0.0107
5 |17 130 0.0132 | 0.0437 0.0222
6 |17 2 0.0454 | 0.1801 0.0233
17 |18 100 0.0123 | 0.0505 0.00649
18 |19 24 0.01119 | 0.0493 0.00571
19 |20 13 0.0252 | 0.117 0.0149
5 |19 14 0012 | 0.0394 0.00505
20 |21 36 0.0183 | 0.0849 0.0108
21 |22 54 0.0209 | 0.097 0.0123
2 |23 67 0.0342 | 0.159 0.0202
23 |24 10 0.0135 | 0.0492 0.0249
23 |25 203 0.0156 | 0.08 0.0432
26 |25 113 0 0.0382 0
25 |27 179 0.0318 | 0.163 0.0882
27 |28 41 0.01913 | 0.0855 0.0108
28 |29 20 0.0237 | 0.0943 0.0119
30 |17 289 0 0.0388 0
8 30 93 0.00431 | 0.0504 0.257
26 |30 280 0.00799 | 0.086 0.454
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Table A5.2 (Continued)

Bus Line Flow BCAP
From| To | Limitmw) | R ®W X (P.u) (P.u)
17 |31 18 0.0474 | 0.1563 0.01995
29 |31 11 0.0108 | 0.0331 0.00415
23 |32 116 0.0317 | 0.1153 0.05865
31 |32 37 0.0298 | 0.0985 0.01255
27 |32 16 0.0229 | 0.0755 0.00963
15 |33 9 0.038 | 0.1244 0.01597
19 |34 4 0.0752 | 0.247 0.0316
35 |36 1 0.00224 | 0.0102 0.00134
35 |37 42 0011 | 0.0497 0.00659
33 |37 20 0.0415 | 0.142 0.0183
34 |36 38 0.00871 | 0.0268 0.00284
34 |37 118 0.00256 | 0.0094 0.00492
38 |37 304 0 0.0375 0
37 |39 69 0.0321 | 0.106 0.0135
37 |40 55 0.0593 | 0.168 0.021
30 |38 78 0.00464 | 0.054 0.211
39 |40 34 0.0184 | 0.0605 0.00776
40 | 41 19 0.0145 | 0.0487 0.00611
40 |42 15 0.0555 | 0.183 0.0233
A |42 27 0.041 | 0.135 0.0172
43 | 44 21 0.0608 | 0.2454 0.03034
34 |43 2 0.0413 | 0.1681 0.02113
44 | 45 41 0.0224 | 0.0901 0.0112
45 |46 45 0.04 0.1356 0.0166
46 | 47 39 0.038 | 0.127 0.0158
46 | 48 18 0.0601 | 0.189 0.0236
47 |49 12 0.0191 | 0.0625 0.00802
42 |49 81 00715 | 0.323 0.043
42 |49 81 0.0715 | 0.323 0.043
45 |49 62 0.0684 | 0.186 0.0222
48 |49 44 0.0179 | 0.0505 0.00629
49 |50 67 0.0267 | 0.0752 0.00937
49 |51 83 0.0486 | 0.137 0.0171
51 |52 36 0.0203 | 0.0588 0.00698
52 |53 13 0.0405 | 0.1635 0.02029
53 |54 16 0.0263 | 0.122 0.0155
49 |54 47 0.073 | 0.289 0.0369
49 |54 47 0.0869 | 0.291 0.0365
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Table A5.2 (Continued)

Bus Line Flow BCAP
From| To | Limitmw) | R ®W X (P.u) (P.u)
54 |55 9 0.0169 | 0.0707 0.0101
54 |56 23 0.00275 | 0.00955 0.00366
55 |56 27 0.00488 | 0.0151 0.00187
56 |57 29 0.0343 | 0.0966 0.0121
50 |57 45 0.0474 | 0.134 0.0166
56 |58 8 0.0343 | 0.0966 0.0121
51 |58 23 0.0255 | 0.0719 0.00894
54 |59 38 0.0503 | 0.2293 0.0299
56 |59 35 0.0825 | 0.251 0.02845
56 |59 37 0.0803 | 0.239 0.0268
55 |59 43 0.04739 | 0.2158 0.02823
59 |60 54 0.0317 | 0.145 0.0188
59 |6l 65 0.0328 | 0.15 0.0194
60 |61 140 0.00264 | 0.0135 0.00728
60 |62 12 0.0123 | 0.0561 0.00734
61 |62 32 0.00824 | 0.0376 0.0049
63 |59 190 0 0.0386 0
63 | 64 190 0.00172 | 0.02 0.108
64 |61 38 0 0.0268 0
38 |65 227 0.00901 | 0.0986 0.523
64 |65 228 0.00269 | 0.0302 0.19
49 |66 165 0.018 | 0.0919 0.0124
49 |66 165 0018 | 0.0919 0.0124
62 |66 46 0.0482 | 0.218 0.0289
62 |67 30 0.0258 | 0.117 0.0155
65 |66 11 0 0.037 0
66 |67 66 0.0224 | 0.1015 0.01341
65 |68 18 0.00138 | 0.016 0.319
47 |69 70 0.0844 | 0.2778 0.03546
49 |69 58 0.0985 | 0.324 0.0414
68 |69 157 0 0.037 0
6 |70 135 0.03 0.127 0.061
24 |70 8 0.00221 | 0.4115 0.05099
70 |71 21 0.00882 | 0.0355 0.00439
2% |72 2 0.0488 | 0.196 0.0244
71|72 13 0.0446 | 0.18 0.02222
71 |73 8 0.00866 | 0.0454 0.00589
70 |74 20 0.0401 | 0.1323 0.01684
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Table A5.2 (Continued)

Bus Line Flow BCAP
From| To | Limitmw) | R ®W X (P.u) (P.u)
70 |75 1 0.0428 | 0.141 0.018
6 |75 138 0.0405 | 0.122 0.062
74 |75 65 0.0123 | 0.0406 0.00517
76 |77 76 0.0444 | 0.148 0.0184
69 |77 78 0.0309 | 0.101 0.0519
75 |77 43 0.0601 | 0.1999 0.02489
77 |78 57 0.00376 | 0.0124 0.00632
78 |79 32 0.00546 | 0.0244 0.00324
77 | 80 121 0.017 | 0.0485 0.0236
77 | 80 55 0.0294 | 0.105 0.0114
79 |80 81 0.0156 | 0.0704 0.00935
68 |81 55 0.00175 | 0.0202 0.404
81 |80 55 0 0.037 0
77 |82 4 0.0298 | 0.0853 0.04087
82 |83 59 0.0112 | 0.03665 0.01898
83 |84 31 0.0625 | 0.132 0.0129
83 |85 53 0.043 | 0.148 0.0174
84 |85 45 0.0302 | 0.0641 0.00617
85 |86 21 0.035 |0.123 0.0138
86 |87 5 0.02828 | 0.2074 0.02225
85 |88 63 0.02 0.102 0.0138
85 |89 89 0.0239 | 0.173 0.0235
88 |89 124 0.0139 | 0.0712 0.00967
89 |90 73 0.0518 | 0.188 0.0264
89 |90 139 0.0238 | 0.0997 0.053
90 |91 2 0.0254 | 0.0836 0.0107
89 |92 252 0.0099 | 0.0505 0.0274
89 |92 79 0.0393 | 0.1581 0.0207
91 |92 11 0.0387 | 0.1272 0.01634
92 |93 72 0.0258 | 0.0848 0.0109
92 |94 65 0.0481 | 0.158 0.0203
93 |94 56 0.0223 | 0.0732 0.00938
94 |95 51 0.0132 | 0.0434 0.00555
80 |96 24 0.0356 | 0.182 0.0247
82 |9 12 00162 | 0.053 0.0272
94 |96 25 0.0269 | 0.0869 0.0115
80 |97 33 0.0183 | 0.0934 0.0127
80 |98 36 0.0238 | 0.108 0.0143
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Table A5.2 (Continued)

Bus Line Flow BCAP
From| To | Limitmw) | R ®W X (P.u) (P.u)
80 |99 24 0.0454 | 0.206 0.0273
92 | 100 39 0.0648 | 0.295 0.0236
94 | 100 5 0.0178 | 0.058 0.0302
95 |96 2 0.0171 | 0.0547 0.00737
96 |97 14 0.0173 | 0.0885 0.012
98 | 100 7 0.0397 | 0.179 0.0238
99 | 100 28 0.018 | 0.0813 0.0108
100 | 101 21 0.0277 | 0.1262 0.0164
92 | 102 56 0.0123 | 0.0559 0.00732
101 | 102 49 0.0246 | 0.112 0.0147
100 | 103 152 0.016 | 0.0525 0.0268
100 | 104 70 0.0451 | 0.204 0.02705
103 | 104 41 0.0466 | 0.1584 0.02035
103 | 105 54 0.0535 | 0.1625 0.0204
100 | 106 75 0.0605 | 0.229 0.031
104 | 105 61 0.00994 | 0.0378 0.00493
105 | 106 11 0.014 | 0.0547 0.00717
105 | 107 33 0.053 | 0.183 0.0236
105 | 108 30 0.0261 | 0.0703 0.00922
106 | 107 30 0.053 | 0.183 0.0236
108 | 109 27 0.0105 | 0.0288 0.0038
103 | 110 76 0.03906 | 0.1813 0.02305
109 | 110 17 0.0278 | 0.0762 0.0101
110 | 111 45 0.022 | 0.0755 0.01
110 | 112 87 0.0247 | 0.064 0.031
17 | 113 3 0.00913 | 0.0301 0.00384
32 113 5 0.0615 | 0.203 0.0259
32 | 114 12 0.0135 | 0.0612 0.00814
27 | 115 26 0.0164 | 0.0741 0.00986
114 | 115 2 0.0023 | 0.0104 0.00138
68 | 116 230 0.00034 | 0.00405 0.082
12 | 117 25 0.0329 |0.14 0.0179
75 | 118 50 0.0145 | 0.0481 0.00599
76 | 118 9 0.0164 | 0.0544 0.00678
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