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Abstract - This paper introduces an approach of Hybrid Particle Swarm Optimization(HPSO) for a security-constrained
economic dispatch(SCED) with line flow constraints. To reduce a early convergence effect of PSO algorithm, we
proposed HPSO algorithm considering a mutation characteristic of Genetic Algorithm(GA). In power system, for
considering N-1 line contingency, we have chosen critical line contingency through a process of Screening and Selection
based on Pl(performace Index). To prove the ability of the proposed HPSO in solving nonlinear optimization problems,
SCED problems with nonconvex solution spaces are considered and solved with three different approach(Conventional
GA, PSO, HPSO). We have applied to IEEE 118 bus system for verifying a usefulness of the proposed algorithm.
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Table 1 The Generator data of 118 bus system

Gen. Type | Pmin | Pmax a b c
1 PV 195 290 0.005 1.89 150
10 Slack 235 355 0.0055 2 115
12 PV 140 210 0.006 35 40
25 PV 210 315 0.005 3.15 122
26 PV 210 315 0.005 3.05 125
49 PV 200 300 0.007 2.75 120
59 PV 195 290 0.007 3.45 70
61 PV 210 315 0.007 345 70
65 PV 230 345 0.005 245 130
66 PV 210 315 0.005 2.45 130
30 PV 265 395 0.0035 | 235 135
89 PV 210 315 0.0045 16 200
100 PV 230 345 0.007 3.45 70
103 PV 265 395 0.006 3.89 45
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x 2 GA, PSSO}t HPSO2| parameter A& x|
Table 2 The parameter values of GA, PSO and HPSO

Solver GA PSO HPSO
Particle 30 30 30
Generation 100 100 100
Crossover rate | 0.75(75%) - -
Mutation rate 0.05(5%) - 0.05(5%)
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iz 3 ED/ED with line constraints 2 of thsF &b 1
Table 3 The result | of ED/ED with line constraints problem
using A-l, GA, PSO and HPSO.

Problem ELD ELD with line flow constraints
solver A GA PSO HPSO
Iteration

Average | 4 ea093 | 17282.14 | 1718353 | 17176.017
value

Min value - 172163 | 171601 | 171631
Max value - 173696 | 172467 | 171984
Standard - 37.96857 | 24.90858 | 7.7693
deviation

Time 21734 | 13206 | 13.343
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The transition cusve of GA and HPSO on the IEEE 118 system

17550
750 ==

1740 Py s

17360 [—
1730 - -

17200
17180
1710
17050
7005 e

— wn &>
©® 2

R
[ HPS0]

Cost

— ® W N D
M~ ™~ o O O

57
64 E

” o
< w2

«©
@
Generation{ste)

3% 5 GARI HPSOS] Metr Fo| Js=
Fig. 5 The transition curve of GA and PSO on the IEEE
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Table 4 The result | of ED/SCED problem using A1, GA,
PSO and HPSO.

ELD with line flow| ~cbp {dine
Problem nstraint contingency :
constraimnts 30—38)
solver PSO HPSO PSO HPSO
Average value | 17183.53 |17176.017| 17655.64 | 17646.14
Min value | 17160.1 | 17163.1 | 17559.3 | 175806
Max value | 172467 | 171984 | 178405 | 177913
Standard | ) gyem0 | 77603 | 6487662 | 4675528
deviation
Time 13206 | 13343 | 1323 | 13265
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