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Multi-objective optimal power flow based on interior point
and application in software of PSAT

PENG Chun-hua, CHEN Jia-yan, ZHONG Xiao-chun
{(School of Electrical Engineering,East China Jiaotong University, Nanchang 330013,China)
Abstract: This paper introduces a model of multi-objective optimal power flow, which takes both market benefit and system

security as optimal objective. An interior point method is used to solve the multi-objective OPF. Two examples of IEEE6-bus system
and Italian 129-bus system is tested by using PSAT. The results obtained show that the proposed multi-objective model can effectively

optimize different objectives, and PSAT has the advantage of practicability.
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Fig.1 Circuit model of IEEE6-bus system
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Tab.1 System parameter

il C Puia Pro Qo Pco QGilim
Aol sramwndt | /MW MW /Mvar MW /Mvar
1 9.7 20 0 0 90 | +150
2 8.8 25 0 0 140 +150
3 7.0 20 0 0 60 +150
4 12.0 25 90 60 0 0
5 10.5 10 100 70 0 0
6 9.5 20 90 60 0 0

xR (1) Fr3d B FIAR HEOPFAE BUBE AT 1 4,
EERMLCHE B L . B3MLE Ring2".
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Tab.2 Results of standard OPF

il M EIEE V4 Pgip Py
b= /p.u. /$ « (MWh)' MW MW
1 1.100 9.70 14.4 90
2 1.100 8.80 2.4 140
3 1.084 8.28 20.0 60
4 1.028 11.64 15.6 90
5 1.013 10.83 0.0 100
6 1.023 9.13 20.0 90
§5S BERIpE 315.60 MW
BIRFE 11.20 MW
3t PayIMO 388 $/h
MLC 520 MW
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Tab.3 Results of multi-OPF

W EEEME Vs Psip Py
=i /pu. /$ (MWhy! MW /MW
1 1.100 8.93 0.0 90
2 1.100 8.89 25.0 140
3 1.100 9.05 20.0 60
4 1.021 9.47 25.0 90
5 1.013 9.56 10.0 100
6 1.040 9.33 8.1 90
B BERIGE 323.069 MW
BMRFE 11.807 MW
3t PayIMO 61.499 $/h
MLC 489.921 MW
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(2) Ttalian 129 ¥ RRFEHI T
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WY %h (www. grtn. it).

7E PSAT I E 45 KR ¥, 7F IEEE6 Fi S &AL
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RIREH 13 K. Ttalian 129 ¥ S B4 R SR IEEE6
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RIRBFBEEWINBE . XFRTEEBLHE T A A
HERKBEREHEXRLIKRAR S, BINERE
FI05 B 45 R 2 IR R4S .

FRAFR54AFNHT Ttalian 129 5 5 RSk
ATARHE OPF 11 F% HFR OPF (H A, «»=0.001)
THHEBETER.

4 FFHOPFIT R
Tab.4 Results of standard OPF

S5 |4 y4 Pyip Py
fpu | /8 MWhY!' | MW | MW
Trino 1.132 | 33.6 221 | 266
Tavazzano | 1.130 | 34.3 0 879
Turbigo 1.129 | 34.1 413 764
Fusina 1.132 | 34.6 756 | 77
Villarodin | 1.132 | 32,0 127 | 541
Lavorges 1.132 | 320 133 451
S.Sofia 1.069 | 352 39 307
Galatina 1.120 | 352 119 | 191
Colunga 1111 | 314 131 | 210
Roma() 1.083 | 34.8 207 | 330
& RFERTh&R 24.8 GW
RARFE 135 MW
3t PayIMO 13.810°$/Mh
MLC 27.8 GMW

#5 % BFROPFIHELER
Tab.5 Results of multi-OPF

EE 14 P Ppp Py
fpu | /$ - Mwhyt | MW | MW
Trino 1.132 | 333 280 | 266
Tavazzano | 1.132 | 345 0 879
Turbigo 1.132 | 342 753 764
Fusina 1.132 | 34.1 884 | 77
Villarodin | 1.132 | 33.4 223 | 541
Lavorges 1.132 | 34.1 186 451
S.Sofia 1.101 | 35.1 192 | 307
Galatina 1.127 | 342 83 | 191
Colunga 1.110 | 34.7 132 | 210
Roma() 1.103 | 34.7 204 | 330
)<} BFERIyR 26.1GW
3t BIRFE 164MW
PayIMO 13.2 10°/
MLC 28.7 GMW
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