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Abstract:

Modern power systems have become large, complex, and extended beyond
limits. Therefore, they are constantly faced with the issue of stability, its
challenges, and its types, and how it is possible to increase the transmitted
power on transmission lines. On the other hand, Flexible AC Transmission
Systems (FACTSs) have emerged, which depend in their work on advanced
power electronics elements with high rated-voltages and currents, and very
small switching time, which will play an important role in improving the
stability of the power system, performance of transmission and distribution
networks. FACTSs can be classified into two groups, the first group of which
relies on thyristors (GTO), which controls reactors or capacitors, to draw or
inject reactive power, while the second group uses more advanced power
electronics transistors (IGBT), through which the flow is controlled real

power in the power system and the improvement of the voltage profile.

The previous functions can be combined in one FACTSs system, this system
is Unified Power Flow Controller (UPFC). The working principle of UPFC
is based on extracting reactive power from the network and injecting it in the
form of real power, and thus the power flow becomes optimal in the
network, and it also contributes to improving transient stability and voltage
profiles in networks, especially micro-grid, and also supports transient
stability and helps to dampen power vibrations.This study was carried out to
improve the performance of part of the Syrian high-voltage network
(230kV), as the study relied on results taken from the Ministry of Electricity,
indicating that there is clear decrease in voltage of the studied network, so
the suggested solution is to install the UPFC system to improve the network
performance, and it showed Results: The voltage drop improved so that it
became at most within the limits of (5%), and the transmitted power on the
transmission line increased by the limits of (0.05 p.u.), the rotor angles
curves also became more stable during the transient state, and the voltage
dips during the fault occurrence became significantly less.

key words: Improvement of voltage profile, power flow, transient stability,
flexible alternating current systems (FACTSs), Unified Power Flow
Controller (UPFC).
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POWER FLOW RESULTS

Bus V phase P gen Qgen P load Q load
[p.u] [rad] [pu]  [p.u] [p.u] [p.u]
1 B1 Swedeh 1 -0.04918 1.2 0.34086 0 0
2 B9 1 -0.03656 0.88 0.35326 0 0
3B1-1 0.97738 -0.02643 0 0 6e-005 9e-005
4 B10 ALDWER 0.97684 -0.02657 0 0 0.0033 0.00089
5B11 0.99987  0.03202 0 0 0.2747 0.1062
6 B12 AlRaga 0.99991  0.03292 0 0 0.41 0.34
7 B13 Mabrok 0.99117  0.00356 0 0 0.698 0.2147
8 B14 0.99996  0.01783 0 0 1.6571 0.4756
9 B15 1.0007  0.00835 0 0 0.33 0.032
10 B19 1.0008  0.01137 0 0 0 0
11 B2 Swedieh 0.96313 -0.03828 0 0 0.3 0.224
12 B20 1 0 -3.1899 0.51713 249 0.61546
13 B21 Al Bae 0.99991  0.02712 0 0 0 0
14 B24 1 0.0329 8 14002 0 0
15 B25 AlBaet 1 0.02713 0.8 -0.02176 0 0
16 B27 1 0.01782 2.64 0.39978 O 0
17 B3 Qameshl 0.95502  -0.06439 0 0 1.2039 0.61565
18 B4 Talhmh 0.96389 -0.04726 0 0 0.5 0.226
19 B5 Hassak 0.96921  -0.04062 0 0 0.37575 0.1503
20 B6 Hassake 0.97927 -0.02114 0 0 0 0
21 B7 Der Alz 0.97128 -0.0333 0 0 2.013 1.1747
22 B8 ALtaim 0.97543  -0.02643 0 0 0 0
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LINE FLOWS
From Bus To Bus Line P Flow Q Flow P Loss Q Loss
[p.u] [p.u] [p.u] [p.u]
B3 Qameshli B2 Swedieh 1 -0.59538 -0.21795 1e-005 -0.05156
B12 AlRagal B7DerAlz 2 0.96954 0.40184 5e-005 -0.04277
B8 ALtaim B7DerAlz 3 0.42574 0.25221 0 -0.0228
B8 ALtaim B7DerAlz 4 0.42574 0.25221 0 -0.0228
B11 B12 AlIRaga 5 -0.96369 -0.04153 0 -0.00085
B11 B12 AlRaga 6 -0.96369  -0.04153 0 -0.00085
B20 B12 AlRaga 7 -1.3781 0.00513 3e-005 0.00114
B20 B12 AlRaga 8 -1.3781 0.00513 3e-005 0.00114
B20 B11 9 -1.3278 0.00503 3e-005 -0.00214
B21 Al Baet B11 10 -0.3249 -0.01034 0 -0.02632
B21 Al Baet B20 11 1.1248 -0.01141 2e-005 -0.01415
B6 Hassakeh B5 Hassak 12 0.6138 0.30563 1e-005  -0.03768
B13 Mabroka B6 Hassake 13 0.73872 0.34244 1e-005 -0.03576
B14 B13 Mabrok 14 0.18162 0.04191 0 -0.13944
B4 Talhmhe B2 Swedieh 15 -0.25672 -0.00397 0 -0.05349
B12 AlRagal B6 Hassake 16 0.68096 0.21163 3e-005 -0.0987
B12 AlRagal B13 Mabrok 17 1.2551 0.37337 2e-005 -0.00242
B15 B20 18 0.21016 -0.01855 0 -0.07198
B14 B19 19 0.38734 -0.06587 0 -0.0284
B14 B15 20 0.41383 -0.05186 0 -0.03851
B6 Hassakeh B5 Hassak 21 0.6138 0.30563 1e-005  -0.03768
B19 B15 22 0.12633 -0.01712 0 -0.04392
B19 B20 23 0.26101 -0.02035 0 -0.07782
B5 Hassake B3 Qameshl 24 0.60856 0.35571 1e-005 -0.04199
B5 Hassake B4 Talhmh 25 0.24328 0.18062 0 -0.04141
B7 Der Alzo B6 Hassake 26 -0.19203 -0.18007 0 -0.10281
B8 ALtaim B10 ALDWER 27 0.0033 -0.06944 0 -0.07033
B8 ALtaim B1-1 28 6e-005 -0.08171 0 -0.0818
B25 AlBaeth B21 AlBae 29 0.8 -0.02176 7e-005 0
B1 Swedeh- B2 Swedieh 30 1.2 0.34086 0.04789 0
B9 B8 AlLtaim 31 0.88 0.35326 0.02515 0
B24 B12 AlRaga 32 2.6667 0.46673 0.00025 0
B24 B12 AlRaga 33 2.6667 0.46673 0.00025 0
B24 B12 AlRaga 34 2.6667 0.46673 0.00025 0
B27 B14 35 1.32 0.19989 6e-005 0
B27 B14 36 1.32 0.19989 6e-005 0
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POWER FLOW RESULTS
phase P gen Q gen P load Q load
[rad] [p.u] [p.u] [p.u] [p.u]
1 B1 Swedeh 0.0858 1.2 -1.0881 0 0
0.00245 0.88 0.10262 0 0
0.97733  0.00539 0 0 6e-005  9e-005
4 B10 ALDWER 0.97679 0.00525 0 0 0.0033 0.00089
0.99986  0.04145 0 0 0.2747 0.1062
6 B12 AlRaga 0.99991  0.04264 0 0 0.41 0.34
7 B13 Mabrok 0.99797 0.02748 0 0 0.698 0.2147
0.99996  0.02453 0 0 1.6571 0.4756
0.01278 0 0 0.33 0.032
1.0008  0.01607 0 0 0 0
11 B2 Swedieh  0.96366 0.05105 0 0 0.3 0.224
0 -4.8547  0.57493  2.49 0.61546
13 B21 Al Bae 0.99991  0.03293 0 0 0 0
0.04263 8 0.84057 0 0
15 B25 AlBaet 0.03293 0.8 -0.01243 0 0
16 B26 Talham 0.04807 0 0 0 0
0.02453 2.64 0.31632 0 0
18 B3 Qameshl  0.97129 0.0185 0 0 1.2453  0.63679
19 B4 Talhmh 0.04886 0.88 1.2962 0.5 0.226
20 B5 Hassak 0.03674 0.88 1.0079 0.4 0.16
21 B6 Hassake ~ 0.99759 0.03019 0 0 0 0
22 B7 Der Alz 0.9732 -0.00149 0 0 2.013 1.1747
23 B8 ALtaim 0.97539 0.00539 0 0 0 0
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LINE FLOWS
From Bus To Bus Line P Flow Q Flow PLoss Q Loss
[p.u] [p.u] [p.u] [p.u]
B3 Qameshli B2 Swedieh 1 -0.75496  0.16121 2e-005 -0.04392
B12 AlRagal B7DerAlz 2 0.64781  0.35526 2e-005 -0.08022
B8 ALtaim B7Der Alz 3 0.42734  0.12688 0 -0.02365
B8 ALtaim B7DerAlz 4 0.42734  0.12688 0 -0.02365
B11 B12 AlRaga 5 -1.2795 -0.04894 0 -0.0002
B11 B12 AlRaga 6 -1.2795 -0.04894 0 -0.0002
B20 B12 AlRaga 7 -1.785  0.02075 5e-005  0.0319
B20 B12 AlRaga 8 -1.785  0.02075 5e-005 0.0319
B20 B11 9 -1.7186  0.01994 4e-005  0.0266
B21 Al Baet B1 10 -0.56554 -0.0081 0 -0.02309
B21 Al Baet B20 11 1.3655 -0.00433  3e-005 0.00031
B6 Hassakeh B5 Hassak 12 -0.21695 -0.10684 0 -0.05408
B13 Mabroka B6 Hassake 13 -0.08317 -0.01792 0 -0.05963
B14 B13 Mabrok 14 -0.03776 -0.04656 0 -0.14384
B4 Talhmhe B2 Swedieh 15 -0.06426  1.0898 2e-005 -0.01714
B12 AlRagal B6 Hassake 16 0.15981 -0.04116 0 -0.14153
B12 AlRagal B13 Mabrok 17 0.65259 0.06671 1e-005 -0.0328
B15 B20 18 0.32147 -0.01824 0 -0.06962
B14 B19 19 0.50716 -0.06325 0 -0.02661
B14 B15 20 0.51338 -0.04947 0 -0.0364
B6 Hassakeh B5 Hassak 21 -0.21695 -0.10684 0 -0.05408
B19 B15 22 0.13809 -0.01701 0 -0.04384
B19 B20 23 0.36906 -0.01962 0 -0.07486
B5 Hassake B3 Qameshl 24 0.49034 0.76464 2e-005 -0.03337
B5 Hassake B26 Talham 25 -0.44426 -0.02222 0 -0.04221
B26 Talhame B4 Talhmh 26 -8731.075 -7985.0207 O 6.6241
B7 Der Alzo B6 Hassake 27 -0.51053 -0.43816  2e-005 -0.0824
B8 ALtaim B10 ALDWER 28 0.0033 -0.06944 0 -0.07033
B8 ALtaim B1-1 29 6e-005 -0.0817 0 -0.0818
B25 AlBaeth B21 AlBae 30 0.8 -0.01243 7e-005 0
B1 Swedeh- B2 Swedieh 31 1.2 -1.0881 0.08074 0
B9 B8 ALtaim 32 0.88 0.10262 0.02196 0
B24 B12 AlRaga 33 2.6667 0.28019 0.00024 0
B24 B12 AlRaga 34 2.6667 0.28019 0.00024 0
B24 B12 AlRaga 35 2.6667 0.28019 0.00024 0
B27 B14 36 1.32 0.15816 6e-005 0
B27 B14 37 1.32 0.15816 6e-005 0
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