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® Sequrity assessment
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—5.4430 0.97850 16 —35222 0.99607 7
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No. From To R X No. From To R X
1 1 2 0.0001 0.0010 46 15 52 0.1488 0.4868
2 1 3 0.0058 0.0640 47 15 53 0.1696 0.5547
3 1 4 0.0295 0.3280 48 15 54 0.1232 0.4030
4 1 8 0.0124 0.1380 49 16 43 0.2898 0.6831
5 1 11 0.0351 0.3900 50 16 55 0.1242 0.4062
6 2 3 0.0058 0.0640 51 16 56 1.8124 4.8365
7 2 19 0.3592 0.8365 52 16 57 0.6654 1.5496
8 2 20 0.0520 0.1644 53 16 58 0.0543 0.1346
9 2 21 0.1335 0.4014 54 16 59 0.2954 0.6879
10 2 22 0.0013 0.0118 55 17 60 0.2121 0.5070
11 2 23 0.0412 0.1833 56 17 61 0.4859 1.1446
12 2 24 0.0574 0.2551 57 18 69 0.0441 0.1964
13 2 62 0.1295 0.3017 58 18 83 0.4702 1.0950
14 3 20 0.0649 0.2153 59 18 91 0.5123 1.1930
15 3 21 0.0325 0.0926 60 18 84 0.1688 0.3931
16 3 25 0.0171 0.0815 61 18 85 0.3850 0.8896
17 3 26 0.0197 0.0728 62 18 38 0.5022 1.6426
18 4 7 0.0065 0.0720 63 18 50 0.0194 0.0924
19 4 27 0.6484 1.5771 64 18 93 0.0307 0.0969

20 4 28 0.0313 0.0953 65 18 70 0.0878 0.2776
21 4 29 0.2267 0.5280 66 19 63 0.1080 0.2514
22 4 30 0.4829 1.1245 67 19 30 0.7567 1.7621
23 5 7 0.0164 0.1820 68 19 64 0.3837 0.8936
24 5 31 0.0405 0.1358 69 23 68 0.0256 0.1140
25 5 32 0.4776 1.5620 70 24 69 0.0685 0.3044
26 6 8 0.0011 0.0120 71 26 70 0.0177 0.0558
27 7 9 0.0270 0.3000 72 26 71 0.0432 0.1365
28 7 27 0.0266 0.1186 73 26 72 0.7325 2.4048
29 7 33 0.2370 0.5520 74 27 28 0.5996 1.3965
30 8 16 0.0250 0.2780 75 28 73 0.2561 0.5965
31 9 10 0.0229 0.2540 76 28 74 0.5594 1.3028
32 10 16 0.0162 0.1800 77 28 75 0.5697 1.3268
33 11 17 0.0164 0.1820 78 29 30 0.2552 0.5942
34 11 44 0.2306 0.5880 79 30 64 0.3720 0.8662
35 11 45 0.0554 0.1811 80 31 76 0.5752 1.8814
36 11 46 0.2105 0.4902 81 31 77 0.3641 1.1909
37 12 16 0.0319 0.3540 82 31 32 0.4887 1.5984
38 12 17 0.0277 0.3080 83 32 78 0.2012 0.4685
39 12 15 0.0221 0.2460 84 32 79 0.3307 0.7702
40 12 14 0.0392 0.4360 85 33 37 0.2738 0.6886
41 12 13 0.0001 0.0010 86 34 80 0.2284 0.7471
42 13 47 0.0308 0.1007 87 35 36 0.0201 0.0657
43 13 48 0.5689 1.8610 88 35 81 0.1577 0.4067
44 13 49 0.3080 1.0075 89 35 56 0.2788 0.7642
45 14 51 0.0541 0.1775 90 35 57 0.6615 1.5405
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No. From To R X No. From To R X
91 35 82 0.2542 0.5902 109 52 89 0.4156 1.3596
92 35 83 0.6271 1.4605 110 53 54 0.0540 0.1766
93 39 77 1.0008 3.2738 111 55 90 0.8333 2.7259
94 39 76 0.5184 1.6958 112 59 60 0.3136 0.7302
95 39 80 0.6151 1.6476 113 60 61 0.6742 1.5702
96 39 81 1.0534 2.5321 114 62 63 0.1178 0.2743
97 40 41 0.0235 0.0770 115 66 78 0.4645 1.4528
98 44 61 0.4564 1.1137 116 67 79 0.2447 0.6089
99 45 61 0.6344 1.5296 117 68 69 0.0242 0.1078
100 46 86 0.2267 0.5280 118 71 93 0.0307 0.0969
101 47 87 0.6077 1.9878 119 72 75 0.5108 1.6768
102 47 88 0.8250 2.6987 120 73 74 0.3042 0.7085
103 47 53 0.3488 1.1411 121 82 91 0.3572 0.8319
104 48 49 0.3198 1.0460 122 84 86 0.4485 1.0445
105 48 90 0.7551 2.4701 123 85 86 0.2375 0.5531
106 48 55 0.6091 1.9923 124 87 88 0.2166 0.7086
107 51 92 0.4181 1.3675 125 88 92 0.5288 1.7297
108 51 88 0.9829 3.2149
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—22100 0.97119 % ~5.0100  1.00000 18
—9.1040  0.99320 37 —6.0040 0.98754 19
~10.1215 0.99126 38 —7.1415  0.99146 20
—12.2471 0.98919 39 —34171 097542 21
—11.3555 0.98953 40 ~81955  0.98951 29
—6.1007  0.97939 41 ~10.0107 0.99839 23
—35822  0.99701 42 —38322  0.99102 24
—56772  0.98337 43 —6.1722  0.98875 25
~56886 0.98578 44 ~7.1026  0.98357 26
—6.2556  0.98219 45 —34216 0.97899 27
—137124 0.97189 46 —7.7004  0.97319 28
—7.8751  0.97587 47 —27021  0.98329 29
~7.2530  0.99192 48 —6.6130  0.99297 30
~10.1129 0.98319 49 ~13.9119 0.98369 31
—96128  0.99587 50 —13.4314  0.99654 32
~56830 0.97859 51 ~58730  0.98750 33
~80316 0.98177 59 —42326 098177 34
—30216 0.98319 53 —22326 0.97302 35
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Abstract

State estimation is widely considered as a tool to evaluate the real time power system
prevailing conditions. State estimation algorithms could suffer divergence under
stressed system conditions. This dissertation investigates impacts of variations of load
levels and topology errors on the convergence property of the weighted least square
(WLYS) state estimator. To study the impact of the load increment on the convergence
property of WLS state estimator, two types of load increment are utilized: one is the
load increment of all load buses, and the other is a single load increment. In addition,
phasor measurement unit (PMU) measurements are applied in state estimation. Hence,
one can consider the divergence problem and improvement of state estimation accuracy.
In this thesis, a new approach of the equality-constrained weighted least square state
estimation with PMU measurements is proposed for improving the robustness of the
state estimation. The real data and transmition network of khorasan are used as the test
cases to in the estimation process. The simulation results show that adding PMU
measurements could generally improve the robustness and acuracy of state estimation.
Key words: Weighted Least Square, Phasor Measurement Unit, Topology Error, Load
Increment

66



57, f«&»’ﬁ%

Faculty of Electrical and Robotics Engineering
M.Sc. Thesis in Electrical Power Systems Engineering

Developing and Implementing of State Estimation Alghorithm Based
on Real Data of Khorasan Transmition Network

By:
Omid Tehranipour

Supervisor:
Dr. Mohsen Asili

Janaury 2018



