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2-Reactive Power
3-Compesator
4-Active and reactive power indicators
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12- Corrective Action
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2 4 1 876 6 9 1 876
3 4 1 876 6 10 1 876
2 5 1 876 9 11 1 876
2 6 1 876 4 12 1 876
4 6 1 876 10 22 5 876
4 12 1 876 21 22 5 876
12 13 1 876 15 23 5 876
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10 21 876 6 28 1 876
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L -20 25 6 194.67
Generator
2 -20 20 45 219
> -20 25 6 104.67
8 -10 25 6 104.67
Compensator
1 -6 20 6 194.67
13 -6 20 6 194.67
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Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) P(MW) | Q(MVAr) P(MW) Q(MVAr)
1 1 0 244,93 -42.19 3.14 0.63
2 1 -5.719 60.97 54.92 24.84 13.33
3 0.966 -10.113 - - 5.54 1.83
4 0.964 -12.174 - - 10.74 2.23
5 1 -10.847 0 19.31 3.14 0.63
6 0.972 -13.982 - - 3.14 0.63
7 0.972 -13.332 - - 25.94 11.53
8 1 -15.32 0 125.15 33.14 30.63
9 0.954 -20.337 - - 3.14 0.63
10 0.926 -23.378 - - 8.94 2.63
11 1 -20.733 0 22.39 3.14 0.63
12 0.953 -22.82 - - 14.34 8.13
13 1 -23.085 0 34.4 3.14 0.63
14 0.927 -24.479 - - 9.34 2.23
15 0.918 -24.548 - - 11.34 3.13
16 0.93 -23.677 - - 6.64 2.43
17 0.921 -23.828 - - 12.14 6.43
18 0.899 -25.662 - - 6.34 1.53
19 0.896 -25.827 - - 12.64 4,03
20 0.901 -25.375 - - 5.34 1.33
21 0.909 -24.237 - - 20.64 11.83
22 0.909 -24.272 - - 3.14 0.63
23 0.897 -25.25 - - 6.34 2.23
24 0.886 -25.228 - - 11.84 7.33
25 0.887 -25.184 - - 3.14 0.63
26 0.854 -26.53 - - 6.61 2.93
27 0.909 -23.973 - - 3.14 0.63
28 0.965 -15.193 - - 3.14 0.63
29 0.872 -26.537 - - 5.54 1.53
30 0.857 -27.812 - - 13.74 2.53
Sum 305.9 213.99 283.37 126.19
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Branch Data
Brnch From To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) | P(MW) | QMVAr) | P(MW) | Q(MVAr)

1 1 2 151.96 -43.86 -146.98 55.79 4,977 14,93
2 1 3 89.83 1.04 -85.79 12.37 4.037 15.34
3 2 4 64.41 0.79 -61.92 4.34 2.491 7.06
4 3 4 80.25 -14.2 -79.54 17.05 0.711 2.85
5 2 5 42.53 -9.63 -41.59 11.4 0.942 3.77
6 2 6 76.17 -5.36 -72.68 13.89 3.493 10.48
7 4 6 65.44 -34.04 -64.85 36.38 0.585 2.34
8 5 7 38.45 7.47 -37.68 -6.6 0.771 1.85
9 6 I -11.69 4.13 11.74 -4.94 0.05 0.13
10 6 8 37.7 -76.24 -36.93 79.3 0.765 3.06
11 6 9 48.91 11.01 -48.91 -5.43 0 5.58
12 6 10 26.25 10.15 -26.25 -5.46 0 4.69
13 9 11 3.14 -20.75 -3.14 21.76 0 1.02
14 9 10 42.63 25.54 -42.63 -22.56 0 2.98
15 4 12 65.29 10.42 -65.29 1.8 0 12.22
16 12 13 3.14 -32.16 -3.14 33.77 0 1.61
17 12 14 11.8 4.27 -11.59 -3.81 0.208 0.45
18 12 15 26.51 11.58 -25.86 -10.38 0.645 1.2
19 12 16 9.5 6.38 -9.37 -6.09 0.13 0.29
20 14 15 2.25 1.58 -2.23 -1.56 0.019 0.02
21 16 17 2.73 3.66 -2.71 -3.62 0.019 0.05
22 15 18 8.95 3.3 -8.83 -3.07 0.119 0.24
23 18 19 2.49 1.53 -2.48 -1.52 0.006 0.01
24 19 20 -10.16 -2.51 10.2 2.61 0.041 0.1
25 10 20 15.82 4.61 -15.54 -3.94 0.285 0.66
26 10 17 9.46 2.91 -9.43 -2.82 0.034 0.09
27 10 21 23.38 12.46 -23.13 -11.88 0.245 0.57
28 10 22 11.28 5.41 -11.15 -5.14 0.128 0.27
29 21 22 2.49 0.05 -2.49 -0.05 0.001 0
30 15 23 7.8 5.51 -7.7 -5.29 0.108 0.22
31 22 24 10.5 4.55 -10.31 -4.27 0.19 0.29
32 23 24 1.36 3.06 -1.34 -3.02 0.018 0.04
33 24 25 -0.19 -0.01 0.19 0.01 0 0
34 25 26 6.79 3.21 -6.61 -2.93 0.179 0.27
35 25 27 -10.12 -3.85 10.29 4,17 0.164 0.31
36 28 27 33.47 16.25 -33.47 -10.31 0 5.94
37 27 29 9.93 2.84 -9.64 -2.3 0.284 0.54
38 27 30 10.11 2.67 -9.69 -1.87 0.424 0.8
39 29 30 4.1 0.76 -4.05 -0.66 0.055 0.1
40 8 28 3.79 15.22 -3.62 -16.59 0.166 0.55
41 6 28 33.22 0.05 -32.99 -0.29 0.234 0.7

Sum 22.527 103.63
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9.453 118.2361 | 28.7572 1712.80 14.6764 | 247.742 | 725519 | 3772.40 System
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Three Winding Transformer
Equivalents
13

—1-26
¥
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8 C: Synchronous condensers

Y o lods 5ol aiil yoss IEEE auly Yo s 110 S5

Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) | P(MW) | Q(MVAr) P(MW) Q(MVAr)
1 1 0 246.63 -30.89 3.14 0.63
2 1 -5.825 60.97 95 24.84 13.33
3 0.943 -9.859 - - 5.54 1.83
8 | 0914 [ -14468 | - - | 3314 | 3063
28 0.923 -15.168 - - 3.14 0.63
29 0.937 -27.024 - - 5.54 1.53
30 0.923 -28.128 - - 13.74 2.53
Sum 307.6 218.37 283.37 126.19
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Branch Data
Brnch From To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) | P(MW) | QMVAr) | P(MW) [ Q(MVAr)

1 1 2 154.83 -44.5 -149.66 57 5.164 15.49
2 1 3 88.66 12.98 -84.63 0.44 4.028 15.31
3 2 4 64.81 16.77 -62.1 -10.97 2.709 7.68
4 3 4 79.09 -2.27 -78.39 5.09 0.704 2.82
39 29 30 4.09 0.74 -4.05 -0.66 0.047 0.09
40 8 28 3.63 -5.9 -3.6 4.3 0.028 0.09
41 6 28 37.25 -2.76 -36.93 2.88 0.323 0.97

Sum 24.224 107.4
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Three Winding Transformer
{(D Equivalents
13

G Generalors
C: Synchronous condensers

Yoo leds con,biw adly w5 IEEE al Yo g -0 IS5

Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) P(MW) | Q(MVAr) P(MW) Q(MVAr)
1 1 0 244.82 -44.86 3.14 0.63
2 1 -5.709 60.97 47.84 24.84 13.33
3 0.972 -10.157 - - 5.54 1.83
11 | 098 [ -20893 [ - ] - | 314 [ o063
21 | 1 | 24906 | 0o | 64 | 2064 | 1183
28 0.973 -15.258 - - 3.14 0.63
29 0.906 -25.751 - - 5.54 1.53
30 0.892 -26.93 - - 13.74 2.53
Sum 305.79 | 208.04 283.37 126.19
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Branch Data
Brnch From To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) P(MW) | Q(MVAr) P(MW) Q(MVAr)

1 1 2 151.69 -43.8 -146.73 55.68 4.96 14.88
2 1 3 89.99 -1.69 -85.94 15.14 4.049 15.39
3 2 4 64.07 -2.81 -61.6 7.85 2.465 6.98
4 3 4 80.4 -16.97 -79.69 19.83 0.715 2.86
39 29 30 4.1 0.75 -4.05 -0.66 0.051 0.1
40 8 28 3.4 11.31 -3.3 -12.93 0.098 0.33
41 6 28 32.37 -2.51 -32.15 2.21 0.22 0.66

Sum 22.416 97.76
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Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) P(MW) Q(MVAr) P(MW) Q(MVAr)

1 1 0 244,93 -42.19 3.14 0.63

2 1 -5.719 60.97 54.92 24.84 13.33

3 0.966 -10.113 - - 5.54 1.83
28 0.965 -15.193 - - 3.14 0.63
29 0.872 -26.537 - - 5.54 1.53
30 0.857 -27.812 - - 13.74 2.53
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Branch Data
Brnch From To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) | P(MW) | QMVAr) | P(MW) [ Q(MVAr)
1 1 2 151.96 -43.86 -146.98 55.79 4,977 14.93
2 1 3 89.83 1.04 -85.79 12.37 4.037 15.34
3 2 4 64.41 0.79 -61.92 4.34 2.491 7.06
4 3 4 80.25 -14.2 -79.54 17.05 0.711 2.85
39 29 30 4.1 0.76 -4.05 -0.66 0.055 0.1
40 8 28 3.79 15.22 -3.62 -16.59 0.166 0.55
41 6 28 33.22 0.05 -32.99 -0.29 0.234 0.7
Sl 22527 | 103.63
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EQCQ | EQCP | EVNSQ | EVNSP | ELCo ELCe EENSq | EENSe
(MVarlyr) (MVarlyr) (MVarhl/yr) (MVarhl/yr) (MW/yr) (MW/lyr) (MWhlyr) (MWhlyr)
6.51 116.46 28.49 1779.50 14.15 252.60 67.89 3799.60 System
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Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) P(MW) | Q(MVAr) P(MW) Q(MVAr)
1 1 0 244.93 -42.19 3.14 0.63
2 1 -5.719 60.97 54.92 24.84 13.33
3 0.966 -10.113 - - 5.54 1.83
28 0.965 -15.193 - - 3.14 0.63
29 0.872 -26.537 - - 5.54 1.53
30 0.857 -27.812 - - 13.74 2.53
Sum 305.9 213.99 283.37 126.19

(bo)Lo.;Z: sza)l.»_w ) IEEE ML: Y. f“‘““"""" JLﬂ.\J‘ .]09.‘4} O ‘bﬁ-’)" )L’ L)M?u C.)L.J \f—andp-

Branch Data
Brnch Erom To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) P(MW) | Q(MVAr) P(MW) Q(MVAr)
1 1 2 151.96 -43.86 -146.98 55.79 4.977 14.93
2 1 3 89.83 1.04 -85.79 12.37 4.037 15.34
3 2 4 64.41 0.79 -61.92 4.34 2.491 7.06
4 3 4 80.25 -14.2 -79.54 17.05 0.711 2.85
39 29 30 4.1 0.76 -4.05 -0.66 0.055 0.1
40 8 28 3.79 15.22 -3.62 -16.59 0.166 0.55
41 6 28 33.22 0.05 -32.99 -0.29 0.234 0.7
Sum 22.527 103.63
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(MVarlyr) (MVarlyr) (MVarhlyr) (MVarhlyr) (MW/yr) (MW/yr) (MWhlyr) (MWhlyr)

4.28 120.14 27.58 1767.40 11.01 251.54 54.36 3775.90 System
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Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) P(MW) Q(MVAr) P(MW) Q(MVAr)
1 1 0.000 244,93 -42.19 3.14 0.63
2 1 -5.719 60.97 54.92 24.84 13.33
3 0.966 -10.113 - - 5.54 1.83
28 0.965 -15.193 - - 3.14 0.63
29 0.872 -26.537 - - 5.54 1.53
30 0.857 -27.812 - - 13.74 2.53
Sum 305.9 213.99 283.37 126.19
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Branch Data

Brnch | Erom To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) | P(MW) | QMVAr) | P(MW) [ Q(MVAr)
1 1 2 151.96 -43.86 -146.98 55.79 4.977 14.93
2 1 3 89.83 1.04 -85.79 12.37 4.037 15.34
3 2 4 64.41 0.79 -61.92 4.34 2.491 7.06
4 3 4 80.25 -14.2 -79.54 17.05 0.711 2.85
39 29 30 4.1 0.76 -4.05 -0.66 0.055 0.1
40 8 28 3.79 15.22 -3.62 -16.59 0.166 0.55
41 6 28 33.22 0.05 -32.99 -0.29 0.234 0.7
Sum 22.527 103.63
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EQCQ EQCP | EVNSQ | EVNSP | ELCo ELCe EENSq | EENSp
(MVarlyr) (MVarlyr) (MVarhlyr) (MVarhlyr) (MW/yr) (MW/yr) (MWhlyr) (MWhlyr)
10.10 114.98 26.63 1802.50 17.72 253.94 73.58 3814.10 System
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Bus Data
Voltage Generation Load
Bus
Mag(pu) Ang(deg) P(MW) | Q(MVAr) P(MW) Q(MVAr)
1 1 0 246.63 -30.89 3.14 0.63
2 1 -5.825 60.97 95 24.84 13.33
3 0.943 -9.859 - - 5.54 1.83
28 0.923 -15.168 - - 3.14 0.63
29 0.937 -27.024 - - 5.54 1.53
30 0.923 -28.128 - - 13.74 2.53
Sum 305.79 208.04 283.37 126.19
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Branch Data
Brich Erom To From Bus Injection From Bus Injection Loss
P(MW) Q(MVAr) | P(MW) | Q(MVAr) P(MW) | Q(MVAr)

1 1 2 151.69 -43.8 -146.73 55.68 4.96 14.88
2 1 3 89.99 -1.69 -85.94 15.14 4.049 15.39
3 2 4 64.07 -2.81 -61.6 7.85 2.465 6.98
4 3 4 80.4 -16.97 -79.69 19.83 0.715 2.86
39 29 30 4.1 0.75 -4.05 -0.66 0.051 0.1
40 8 28 3.4 11.31 -3.3 -12.93 0.098 0.33
41 6 28 32.37 -2.51 -32.15 2.21 0.22 0.66

Sum 22.416 97.76
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Abstract:

Reliability is a key parameter in assessing the performance and stability of the power
system. So that for the normal operation of a network, the minimum allowable value
Is required. In assessing the reliability of systems, parameters such as the amount of
spinning reserve in power generation, transmission and distribution in the ring
network, voltage control and control of the mega-like network, etc. are involved. This
means that today generates reactive power equipment in the power network is so
important. Due to the stability of modern power systems, integrated and interconnected
networks are utilized. On the other hand, for economic reasons, maximum utilization
of light generation network is required, productive operation of the transmission lines
are placed. This causes even more important in today's networks is the reactive power
injection. Because Mqdaryaby correct placement and installation of equipment for
producing reactive power in terms of both economic stability is essential for modern
systems.

In this thesis the reactive power and its various aspects are discussed and reliability of
the power system to be fully defined. And the role of reactive power in power systems
reliability evaluation is expressed. First, the definition and modeling of power system
reliability evaluation indices are. These indicators are divided into two general groups
of related indicators associated with reactive power and reactive power is divided.
Jbransaz-hay also be reactive and effective role in improving the voltage profile, power
dissipation and reliability indices are discussed. The continuing impact of the base
voltage set point, the reactive power produced by the generator and exit lanes
productive and less time on the increase and decrease reliability indices, voltage profile
and power losses were evaluated. The results mentioned above, which was divided
into 16 scenarios were analyzed and the results were compared.

Keywords:
Reliability, reactive power, compensation, active and reactive power indicators
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