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Optimal power flow algorithm with transient stability constraints in power system

LU Jinling, ZHANG Jin
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: By applying fuzzy set theory to optimal power flow with transient stability constraints and considering the
practical features of power system, the traditional transient stability constrained optimal power flow model is modified,
the rotor angles constraint, voltage constraint and the objective function are fuzzily processed, and the TSCOPF fuzzy
model is established by max-min methods. Besides, a collaborative evolutionary particle swarm optimization algorithm
which is suitable for large-scale nonlinear optimization problem is established to solve the transient stability constrained
optimal power flow. In order to enhance the efficiency of the optimization algorithm, considering the model’s
characteristics, a transient stability simulation early terminated strategy and a master-slave parallel technology are applied
to the algorithm, and the algorithm is parallel processed using MATLAB toolbox. The test results on the New England
10-machine system demonstrate the proposed method is effective and feasible.
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Fig. 4 Concurrent strategies of cooperative PSO algorithms
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Table 1 Generator data of 10-machine power system

ECE/ <P B v B W]

i R
i;g‘ LRYOFRY R FRY FRIER
MW MW  Mvar Mvar ¢ b ¢

1 350 100 400 -140 50 6.9 0.0193

2 650 200 300 -100 90 3.7 0.0111

3 800 300 300 -150 130 2.8 0.0104

4 750 300 250 -100 130 4.7 0.0088

5 650 250 167 -150 100 2.8 0.0128

6 750 300 300 -100 130 3.7 0.0094

7 750 250 240 -100 120 4.8 0.0099

8 700 250 250 -100 110 3.6 0.0113

9 900 400 300 -150 130 3.7 0.0071

10 1200 600 300 -100 150 3.9 0.0064
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Table 2 Optimization results of 10-machine system

in TSCOPF fuzzy model

- OPE TSCOPF 8R4

iR A ik B
Pgi/MW 242.57 262.64 24831
PG/ MW 566.85 583.74 575.69
PG/ MW 642.96 634.65 651.75
P/ MW 629.84 649.07 640.48
Pgs/MW 506.10 455.18 515.98
PGi1o/MW 978.34 1040 1024.6
Vai/p.u. 1.0045 1.0157 1.0001
Vaa/pau. 1.05 1.0104 1.0222
Vas/p.u. 1.016 1.0201 1.0122
Vaalp.u. 0.9962 0.9818 0.9925
Vas/p.u. 1.0099 1.0259 1.0059
Vao/p.u. 1.028 0.9947 1.0265
v 1.05 1.0439 1.0437
)4 0.9902 0.9933 0.9849

R /(S/h) 60919.16 61 069.39 60 990.38
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Table 3 Optimization results of CEPSO, PSO and MPSO

ZH PSO MPSO B[R4 PSO
PGi/MW 262.57 262.88 262.64
P/MW 582.85 583.44 583.74
Ps/MW 634.96 634.33 634.65
PGy/MW 649.84 649.57 649.07
Pgs/MW 455.10 455.18 455.18
PG1/MW 1039.3 1038 1040
Vai/pu. 1.0145 1.0150 1.0157
Vaa/pu. 1.0105 1.0104 1.0104
Vas/pu. 1.0206 1.0200 1.0201
Vaalpu. 0.9862 0.9838 0.9818
Vas/p.u. 1.0249 1.0259 1.0259
Vai/pu. 1.0001 0.9976 0.9947
v 1.0440 1.0440 1.0439
14 0.9932 0.9935 0.9933
&2 ($/h) 61 068.16 61 069.3 61 069.39
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Table 4 Test results of the parallel acceleration

ES) RS @RS ks, IHMTHECRE,
1 1590 1 1
ks A 2 815 1.95 0.975
4 410 3.88 0.97
1 1620 1 1
ks B 2 835 1.94 0.97
4 425 3.81 0.953
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	式中： ； 为第j台发电机功角的隶属度； 和 分别为发电机功角的理想上限值和下限值； 为允许的发电机功角伸缩量。其隶属函数曲线如图3所示。 
	本文采用最常用的模糊决策，即满意度 取所有隶属函数的最小值，优化目标是使满意度 最大化。由此可得使满意度 最大化即 最小化的TSCOPF模糊规划模型。 
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