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Optimal Power Flow Study by The Newton’s Method

Kab-Ju Hwang

The University of Ulsan

Abstract — Optimal Power Flow (OPF) solution by the
Newton's method provides a rellable and robust
method to classical OPF problems. The major
challenge in algoritham development is to identify
the binding inequalities efficiently, This paper
propose a simple strategy to identify the binding
set. From the mechanism of penalty shifting with
soft penalty in trial iteration, a active binding
set Is identified automatically. This paper also
suggests a technique to solve the linear system
whose coefficlents are. presented by the matrix,
This i.lpleu'entation is highly efficient for
sparsity prograeming. Case study for 3,5,14,118,190
bus and practrical KEPCO 306 bus system are

performed as well.
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Method P P2 P fi+ f3 Remarks
ED 77.12 88.68 165.8 224.3275
ED + SLF  77.30 88 .70 166.0 224.7781
OPF1 76.80 89.00 165.80 224.3930 ¥/0 Load Modei
QPF2 75.80 87.80 163.60 219.4690 With Load Hodel
E 3. 534 ATALe] LeinA
Main Try Bind Tot Maxinum
Itr, Itr, Lats Cost AP AQ A AV
1 1 0 222.536 0.0004 0.0121 0.0442 0.0070
2 1 0 224,518 0.0114 0.8005 0.0069 0,0639
3 3 4 224,561 0.0691 1.1900 0.0050 0.0768
4 1 3 224,386 0.0035 1.2588 0.0006 0,0037
5 3 3 224.377 0.0965 0.1758 0,0041 0.0969
6 1 2 224.084 0.0000 0.0199 0.0005 0,003¢C
7 1 2 224,393 0.0000 0.0280 0.0001 0.000C
8 1 2 224,393 0,0000 0.0002 0.0000 0.0000
¥ 4., IEEE-118 %2 4&=inpn
Main Try Bind Tot =  —————— Maximum ~—————————o
Itr. Iir. Lmts Cost AP AQ A8 AV
1 2 0 1059475 0.0358 3,7376 0.3923 0.,0707
2 8 10 1074915 0.0137 988.5401 0.0977 0.086¢
3 21 25 10704381 0,0009 56.3322 0,0931 0.025)
4 2 25 1071189 0.0002 33.5471 0.0163 0.001¢
5 2 25 1071213 0.0000 0.3728 0.0001 0.000¢
6 2 25 1071213 0.0000 0.0000 0.0000 0.000C
7 2 25 1071213 0.0000 00,0000 0.0000 0,0000
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2 19 23 2701189 0.0128 201.6274 223.1292 0.341¢t
3 19 34 2658520 0.3374 176.5262 55,5291 0.3374
4 3 33 2707238 0.0001 3.8833 0.0181 0.0161
5 2 33 2707454 0.0000 0,0866 0.0000 0,0007
6 2 33 2707454 0.0000 0.0000 0.0000 0,000(
7 12 33 2707454 0.0000 0.0000 0.0000 0.05X
8 2 34 2707454 0.0000 00,0000 00,0000 0,006t
9 2 34 2707454 0.0000 00,0000 0.0000 0,000
10 2 34 2707454 0.0000 0,0000 0.0000 0.000(
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