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Abstract

AC optimal power flow analysis (ACOPF) has been widely
used for determining the optimal electrical network operation.
Nonetheless, understanding the AC optimal power flow (ACOPF)
analysis is not an easy task due to the requirement of mathematical
knowledge and understanding the concept of ACOPF itself.
According to these challenges, this article proposed the guideline that
seeks to help the reader (e.g., students) deeply understand the
concepts of ACOPF as well as be able to formulate ACOPF model.
The proposed guideline includes the basic theory for ACOPF,
formulation and solution. In this work, a nonlinear ACOPF problem
for optimal losses reduction for a transmission system has been used
as an example application. The ACOPF problem is solved using
MATLARB (i.e., fmincon), while comparing the numerical result with
those delivered by commercial tools DIGSILENT for evaluating the
solution. Finally, the 5-bus balanced system with modification close
to the practical EDL transmission network structure, is employed for

the test system.

Keywords: Optimal

power flow, DIGSILENT, MATLAB,

Transmission system, Power System.
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21"15)5:] no. no. (Q/km) (Q/km) (kA/®) (km)

1 1 2 00176 0.0529 1.00 150
2 1 3 0033 0.1058 1.00 300
3 2 3 0.0317 0.0952 050 250
4 2 4 00317 0.0952 050 250
5 2 5 0.0265 0.0794 050 200
6 3 4 0.0165 0.0496 0.50 80
7 4 5 0.0353 0.1058 1.00 300
nneR13d 4: 2yurifindaSudriaciotuin cas duxs
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zme8) (MVA)
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Transformer 1 500  —grated grated  —0.6/0.6  PQ
nINERd 1: 2yuiioty
awinln  Fiomioe )
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yrman jymax p.u. 0.95/1.05
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é 150 %
0 A

& P

= 100

2 %
22

o

@)

5
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Nadignzd 1 Tadanai 24 Tadanai 2B
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1 2A 2B
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max{|I[?"|} kA 1353 1.353 0.493 0.493 0.381 0.377
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DIGSILENT wiucnneiigfiucintiss deudijgeisu NAUENgA 1, (U9 nniuincaucEou tuiauitin
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