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An Efficient Implementation of Optimal Power Flow
using the Alternating Direction Method

& 5 HE - R B OB & B e
(Ho-Woong Kim - Marmn-Guen Park - Balho H. Kim

Abstract - This paper presents a mathematical decomposition coordination method to implementing the distributed
optimal power flow (OPF), wherein a regional decomposition technique is adopted to parallelize the OPF. The proposed
approach is based on the Alternating Direction Method (ADM), a variant of the conventional Augmented Lagrangian
approach, and makes it possible the independent regional AC-OPF for each control area while the global optimum for
the entire system is assured. This paper is an extension of our previous work based on the auxiliary problem principle
(APP). The proposed approach in this paper is a completely new one, however, in that ADM is based on the Proximal
Point Algorithm which has long been recognized as one of the attractive methods for convex programming and
min-max-convex-concave programming. The proposed method was demonstrated with IEEE 50-Bus system.
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Step 1: Initialization
Step 2! Solve

= argmin{fa(x) + (A TAx + %Ile—zkllz}
Step 3: Solve

= argmin[fb(z) - (AHTz+ -zzllek”—sz}

Step 4: Compute A= 2P 4 oy (AxFTI - 24T
Step 5: Repeat Step 2-4.
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Table 1 Algorithm-APP

Ele—- 1R 4P dip av 46
10 0.012 0.387 0.169 0.027
20 0.002 0.011 0.154 0.004
30 0.002 0.009 0.135 0.002
40 0.002 0.008 0.119 0.002
50 0.003 0.002 0.106 0.001

B 2 202/§ ADM

Table 2 Algorithm-ADM

HEE 4P dip Vi\4 46
10 0.002 0.015 0.146 0.004
20 0.002 0.006 0.112 0.002
30 0.002 0.002 0.091 0.001
40 0.002 0.001 0.080 0.001
50 0.003 0.007 0.056 0.0009
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