Appendix Appendix A

APPENDIX A

Bus data and line data:

For our study in IEEE 39 New England bus system we will use the parameter of
bus data as shown in Table A.1 and line data at Table A.2 to compute the

optimal economic dispatch for the case study.

Table A.1: 39 New England Bus data

Bus i ] 0 ) i 0 Bus
No Generation | Generation | Load Load Type*
(MW) (MVAR) (MW) (MVAR)

1 0.00 0.00 0.00 0.00 0

2 0.00 0.00 0.00 0.00 0

3 0.00 0.00 322 2.5 0

4 0.00 0.00 500 184 0

5 0.00 0.00 0.00 0.00 0

6 0.00 0.00 0.00 0.00 0

7 0.00 0.00 233.8 84 0

8 0.00 0.00 522 176.6 0

9 0.00 0.00 0.00 0.00 0
10 0.00 0.00 0.00 0.00 0
11 0.00 0.00 0.00 0.00 0
12 0.00 0.00 8.53 88 0
13 0.00 0.00 0.00 0.00 0
14 0.00 0.00 0.00 0.00 0
15 0.00 0.00 320 153 0
16 0.00 0.00 329 32.3 0
17 0.00 0.00 0.00 0.00 0
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18 0.00 0.00 158 30 0
19 0.00 0.00 0.00 0.00 0
20 0.00 0.00 680 103 0
21 0.00 0.00 274 115 0
22 0.00 0.00 0.00 0.00 0
23 0.00 0.00 241.5 84.6 0
24 0.00 0.00 308.6 -92.2 0
25 0.00 0.00 224 47.2 0
26 0.00 0.00 139 17 0
27 0.00 0.00 281 75.5 0
28 0.00 0.00 206 27.6 0
29 0.00 0.00 283.5 26.9 0
30 161 400 0.00 250 2
31 677.871 0.00 9.2 4.6 2
32 650 206.965 0.00 0.00 2
33 632 108.293 0.00 0.00 2
34 508 166.688 0.00 0.00 2
35 650 210.661 0.00 0.00 2
36 560 100.165 0.00 0.00 2
37 540 -1.36945 0.00 0.00 2
38 830 21.7327 0.00 0.00 2
39 0.00 0.00 1104 250 1

*Bus Type: (1) slack bus, (2) generator bus (PV bus), and (0) load bus (PQ bus)
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Table A.2: 39 New England Line Data.

From | To Resistance | Reactance | Line charging | Tap
Bus Bus (p.u.) (p.u.) admittance (p.u.) ratio
1 2 0.0035 0.0411 0.6987 1

1 39 0.001 0.025 0.75 1

2 3 0.0013 0.0151 0.2572 1

2 25 0.007 0.0086 0.146 1

2 30 0.0 0.0181 0.00 1.025
3 4 0.0013 0.0213 0.2214 1

3 18 0.0011 0.0133 0.2138 1

4 5 0.0008 0.0128 0.1342 1

4 14 0.0008 0.0129 0.1382 1

5 6 0.0002 0.0026 0.0434 1

5 8 0.0008 0.0112 0.1476 1

6 7 0.0006 0.0092 0.113 1

6 11 0.0007 0.0082 0.1389 1

6 31 0.00 0.025 0.00 1.07
7 8 0.0004 0.0046 0.078 1

8 9 0.0023 0.0363 0.3804 1

9 39 0.001 0.025 1.2 1

10 11 0.0004 0.0043 0.0729 1

10 13 0.0004 0.0043 0.0729 1

10 32 0.00 0.02 0.00 1.07
12 11 0.0016 0.0435 0.00 1.006
12 13 0.0016 0.0435 0.00 1.006
13 14 0.0009 0.0101 0.1723 1

14 15 0.0018 0.0217 0.366 1
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15 16 0.0009 0.0094 0.171 1

16 17 0.0007 0.0089 0.1342 1

16 19 0.0016 0.0195 0.304 1

16 21 0.0008 0.0135 0.2548 1

16 24 0.0003 0.0059 0.068 1

17 18 0.0007 0.0082 0.1319 1

17 27 0.0013 0.0173 0.3216 1

19 20 0.0007 0.0138 0.00 1.06
19 33 0.0007 0.0142 0.00 1.07
20 34 0.0009 0.018 0.00 1.009
21 22 0.0008 0.014 0.2565 1

22 23 0.0006 0.0096 0.1846 1

22 35 0.00 0.0143 0.00 1.025
23 24 0.0022 0.035 0.361 1

23 36 0.0005 0.0272 0.00 1

25 26 0.0032 0.0323 0.531 1

25 37 0.0006 0.0232 0.00 1.025
26 27 0.0014 0.0147 0.2396 1

26 28 0.0043 0.0474 0.7802 1

26 29 0.0057 0.0625 1.029 1

28 29 0.0014 0.0151 0.249 1

29 38 0.0008 0.0156 0.00 1.025
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Table A.3: 39 New England Characteristic of Power Generators:

~|a b C Pmax Pmin
uni ($/MW?hr) | ($/MWhr) | ($/hr) (MW) (MW)
1 0.03720 26.4408 | 180 360 155
2 0.03256 21.0771 | 275 680 320
3 0.03102 18.6626 | 352 718 323
4 0.02871 16.8894 | 792 680 275
5 0.03223 17.3998 | 440 600 230
6 0.02064 21.6180 | 348 748 350
7 0.02268 15.1716 | 588 620 220
8 0.01776 145632 | 984 643 225
9 0.01644 14.3448 | 1260 920 350
10 |0.01620 13.5420 | 1200 1050 450
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