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Tab.1 OPF solution for the LMBMS3 by two-degree SDP

Fow /3T REPEW ei/pu Ji/pu P./MW Q. /MVar
1 1. 100 0 148. 07 54.70
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Tab. 2 OPF solution for the WB2 2-bus system
o= Pio, /MW A5 e:/pu f:/pu P./MW Q. /MVar
1 0.952 0 438. 89 94. 44
S 88. 89
2 0.570 —0. 882 / /
1 0. 950 0 452. 86 164. 32
S, 102. 86
2 0.413 —0. 884 / /
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Tab.3 OPF solution for the WB2 when different initial values
75 HIRH o WIRH . AR AL ER7N(EN
1 0. 96 0.95 22 88. 89
2 0.95 0.97 17 88. 89
3 0. 95 1. 00 20 88. 89
4 1. 00 1. 00 16 88. 89
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Tab.4 Local solutions of WSCC-9

EE g5 2 G543 g 4

o
e P, /MW Q:/MVar P, /MW Q:/MVar P,/MW Q:;/MVar P,/MW Q;/MVar
i=1 10. 00 —5.00 143. 22 —5.00 10. 00 —5.00 142. 24 —5.00
i=2 125. 37 —5.00 37.81 —5.00 64.79 —5.00 10. 00 —5.00
i=3 57.03 —5.00 10. 00 —5.00 117.79 —5.00 38.76 —5.00

Fou/3RTT 3 087. 84 4 246. 48 3398.03 4 265.15
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Tab.5 Optimal value of WSCC-9
Fou /3T WA e;/pu fi/pu P;,/MW Q;/MVar
1 0.909 5 0 10. 00 —5.00
2 0. 900 4 0.197 4 125.37 —5.00
3 0.931 8 0.114 5 57.03 —5.00
4 0.912 7 —0.006 3 / /
3087. 84 5 0.916 0 —0.0117 / /
6 0.939 2 0.079 6 / /
7 0.925 5 0.073 1 / /
8 0.9219 0.115 1 / /
9 0.899 9 —0.009 9 / /
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Tab.6 The memory consumption in the cases
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Two-Degree SDP Method for Optimal Power Flow with Global Optimization

LIU Ying', TIAN Junyang®, LI Peijie’, HUANG Chao’

(1. Department of Information and Electromechanical Engineering, Guangxi Vocational University of Agricultural Technical,
Nanning 530005; 2. Guangxi Power Grid Dispatching Control Center, Nanning 530023; 3. Guangxi Key Laboratory of
Power System Optimization and Energy Technology (Guangxi University), Nanning 530004, China)

Abstract: [ Purposes ] The convex relaxation method of semi-definite programming (SDP) is an important means to solve optimal
power flow (OPF) problems with global optimums. But it is difficult to meet the rank-1 condition and it has certain limitations. A
new convex relaxation approach is presented, called 2-degree SDP method, to facilitate the rank-1 condition satisfied for
deterministic global optimal solution. [ Methods] The method constructs 1- and 2-degree positive semi-definite expansion matrices
based on variable expansion. and employs linear matrix inequalities to formulate the inequality constraints. Thus, the 2-degree SDP
model is built for OPF problems. [ Findings] This method is effectively applied to certain OPF’ s examples of unsuccessful
applications with conventional SDP method. Simulation results showed that the 2-degree SDP method can obtain rank-1 expansion
matrices more reliably, then the global solutions can be gotten directly. [Conclusions] The 2-degree SDP relaxation is a more reliable

algorithm with global optimality for OPF problems, it has a better application prospect.

Keywords: optimal power flow (OPF) ; semi-definite programming (SDP) ; convex relaxation; global optimization
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