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ABSTRACT: A new method using semi-definite programming
(SDP) to solve optimal power flow (OPF) problems was
presented. Named as SDP-OPF, the proposed method involves
reformulating the OPF problem into a SDP model, which is a
convex problem, and developing an interior point method (IPM)
for SDP. Furthermore, the SDP sparsity technique can greatly
improve the efficiency of storage and computing. A simple 4-bus
power system was employed to explain the implementation
process, which includes converting the OPF problem to the SDP
model and mapping the results of SDP’s to the OPF solutions.
Extensive numerical simulations show that the results by
SDP-OPF are the same as by NLP-OPF. SDP-OPF has the
super-linear convergence, and it can guarantee the global
optimal solutions within the polynomial times. Therefore, the
study for SDP-OPF offers a good prospect.
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IEEE-14 14 20 5 3 14 14 44 75
IEEE-30 30 45 6 6 30 30 84 147
IEEE-57 57 78 4 7 57 57 136 253
IEEE-118 118 179 16 54 118 118 376 615
IEEE-300 300 409 21 69 300 300 780 1383
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Tab.2 Solutions by SDP and NLP

BB Wi AZipu  JETipu i /pu JEHES
1 0.56818 0.10048 0.985 13+0.012 57i

SDP 2 0.959 76-0.098 46i 1917741
3 - - 1.086 60+0.171 77i
4 0.30000 0.276 13 1.05+0i
1 0.56818 0.10048 0.985 13+0.012 57i

NLP 2 0.959 76-0.098 46i 421.774 1
3 - - 1.086 60+0.171 77i
4 0.30000 0.276 13 1.05+0i

% 3 SDP-OPF i+EH#y CPU BB F0IE 5L

Tab. 3 CPU time and iterations of SDP-OPF

IEARIREL
PLossl FCost PLossZ QLOSS PLossl FCos! PLossZ QLoss
test-4  0.0156 0.0156 0.0156 0.0156 10 9 9 11
IEEE-14 0.0938 0.0781 0.0781 0.0781 14 9 15 14
IEEE-30 0.3594 0.3125 0.3906 0.3438 15 12 17 15
IEEE-57 12188 1.6406 2.2813 1.7656 17 19 24 18
IEEE-118 6.9219 9.0938 12.72 12781 21 22 24 25
IEEE-300 70.23 90.04 12138 12290 25 27 29 27
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Fig. 2 Complementary gaps with iterations for IEEE-300
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Tab. 4 Memories saving by sparsity for test systems %

IDI“ Lit/% g}f. PLossl FCost PLossZ QLoss

test-4 72.1 72.1 72.0 72.0
IEEE-14 73.0 73.0 73.0 73.0
IEEE-30 69.6 69.6 69.5 69.5
|EEE-57 61.7 61.7 61.7 61.7
IEEE-118 75.8 75.8 75.7 75.7
|EEE-300 83.7 83.7 83.6 83.6
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Fig. 5 Computing time cost: with and without
sparsity for IEEE-300
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