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Fig.3 Deviation of network power loss under Mode 3
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Fig.4 Deviation of voltage amplitude under Mode 3
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Table 3 Comparison of optimization results based on different initial values

SR/ MW TR E /s PR AR 22/ % HsS ] k2 L/ %
WA £ UPFC B9 AL k[ 14] & UPFC (1 KNS SCHR[ 14] AL k[ 14] AR SCHKT 14]
DOPF Bk Bk DOPF Bk (RS (=R7R Bk Bk (=R7R
PMA 1 182.8 171.9 170.2 4.562 1.893 1.712 5.96 6.89 58.51 62.47
YA 2 180.6 171.2 160.8 4.922 1.775 1.614 5.20 10.96 63.94 67.21
WIE 3 186.9 178.2 165.4 5.012 1.954 1.773 4.65 11.50 61.01 64.62
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Table 4 Comparison of model performances under different cases
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DOPF Ak Bk DOPF Ak Ak Bk Bk Bk A

WIMH 1 182.8 171.9 170.2 4.562 1.893 1.712 5.96 6.89 58.51 62.47
WIHE 2 180.6 171.2 160.8 4.922 1.775 1.614 5.20 10.96 63.94 67.21
WE 3 186.9 178.2 165.4 5.012 1.954 1.773 4.65 11.50 61.01 64.62
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Optimal power flow with UPFC based on semi-definite programming method
ZHU Zirong' ,WEI Zhinong' ,ZHAO Jingbo®,LI Qun*, WANG Dajiang’,SUN Guoqiang' ,ZANG Haixiang'
(1. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China;
2. State Grid Jiangsu Electric Power Research Institute, Nanjing 211103, China)

Abstract : The traditional OPF( Optimal Power Flow) problem is a non-convex optimization problem,and the intro-
duction of UPFC( Unified Power Flow Controller) further increases the non-convexity degree of the OPF problem,so
the traditional interior point method is unable to guarantee the global optimality of the solutions effectively. On this
basis , the interior point SDP ( Semi-Definite Programming) algorithm,which is insensitive to the initial value and has
the ability to find the global optima,is extended to the OPF problem of power system with UPFC. The UPFC varia-
bles are added to the system state variables to form the augmented variables for optimal reorganization,and the OPF
problem with UPFC is mapped into SDP space based on the quadratic form in rectangular coordinates. IEEE 30-,
57-,118-,300-bus systems and a practical system are tested,and the results show that the proposed algorithm effec-
tively guarantee the global optimality of the obtained solutions, and the optimal reorganization of the augmented varia-
bles effectively improves the computational efficiency and numerical stability of the algorithm.

Key words: optimal power flow; semi-definite programming; unified power flow controller; interior point method;

global optimal solution
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Quasi-linearized dynamic optimal power flow with unified power flow controller
HE Tianyu',SHI Ruizhi' ,ZHANG Ze' ,GENG Yaming”, WANG Rui' ,ZANG Haixiang’
(1. State Grid Jiangsu Electric Power Co.,Ltd. Taizhou Power Supply Company , Taizhou 225300, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Maintenance Branch Company Taizhou Operation and Maintenance Station,
Taizhou 225300, China;3. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China)
Abstract : UPFC ( Unified Power Flow Controller) is capable of efficient power flow controls. However, current prac-
tical control strategies are limited to the control station level. The dynamic optimal power flow with UPFC can effec-
tively improve the security and economic of the power grid , which ,however, suffers from the problems of low efficien-
cy and poor convergence,as a result,its real-time applications in practical power grids cannot be satisfied. On this
background, a linear dynamic optimal power flow model is proposed ,which is insensitive to the initial value and in-
cludes four steps of decoupling,substitution, hot start and iteration. A quasi-linearized UPFC model is also studied,
based on which a quasi-linearized dynamic optimal power flow model with UPFC is established. Based on the equi-
valent principle,a 117-bus equivalent Nanjing West Ring Network is derived from the regional power grid,and the
simplified primal-dual interior point method is employed to solve the optimization problem. Test results show that the

proposed model exhibits satisfactory computational efficiency and calculation accuracy.
Key words : unified power flow controller;dynamic optimal power flow ; quasi-linearized ; equivalent system



