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Abstract: In traditional optimal reactive power dispatch problem, the optimal solution is found under the condition that
the load demands are assumed to be known and fixed, but the practical load demands have uncertainty. This paper in-
vestigates the multi-objective optimal reactive power dispatch with considering load uncertainty to make the dispatch
results more suitable for real situation. In this paper, an enhanced firefly algorithm is presented to solve the problem.
Enhanced firefly algorithm is based on firefly algorithm that the update formula and parameters are modified and the
mutation strategy is utilized to enhance the capabilities of exploring and searching. So the proposed algorithm can con-
verge fast and the solution can avoid trapping in local minimum. Furthermore, in order to deal with the multi-objective
problem and the ambiguous linguistic expression such as “as little as possible”, the fuzzy theory is employed to estab-
lish the fuzzy membership functions. To demonstrate the effectiveness of the proposed method for solving
multi-objective optimal reactive power dispatch with considering load uncertainty problem, the IEEE 57-Bus system
has been applied to the reactive power dispatching and the results of the proposed method are compared with those of
other algorithms. The results show that the proposed method can get better solution.
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Table 2. Solution results for multi-objective optimal reactive power
dispatch without considering load uncertainty from EFA
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Table 3. Comparison of results for different initial solutions with
50 trials
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EFA S5 20.0452 0.5672
R 0.2865 0.0243
wHE 19.9851 0.5337
SAMFA THE 20.1274 0.5772
FrdE 0.2983 0.0268
AR 21.2117 0.6586
FA SEAMY 21.5945 0.6897
btz 0.3142 0.0295
AR 21.0488 0.6436
PSO P 21.3509 0.6784
bz 0.3068 0.0289
A 21.1974 0.6927
GA S5 21.8863 0.7166
bz 0.3922 0.0351

e R T 26 BE 1), S B G, KX
BT RO E, 535247 10,000 4> 1t
WEENUREA, FTFRE e Rk K s B R m e = 45
Fo MR SR, $G5RAEE KR B OR AR5 R A
At e Ve 22 B b f R ) 260 B e R SR A 1
FEAE, TRAT 10,000 FFEAS FITTSHIR) L SE D) 23R40 R S e
FEARFS B P A%, FobroE 22 02 TR Sk b i
IR, X TR R 2 g K R B BT A tH R s EE AL
1X 10,000 Fho] BEHHLH B OL T, BEA9 BAUKI &
SEDNRAR KR R R . v T IR RS
ARSCAE FRUREAS ¢ 46 3 (two-sample t-test) KA 361", 78
1X 10,000 M5 R, MEAT 2 HIHEA 100 1455,
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Table 4. Solution results for multi-objective optimal reactive power
dispatch with considering load uncertainty from EFA

*® 4. ERBFNRREAEEROBTIHELENS BIFREED
REESMBER

J FHLALE (pu)

I HE 1 2 3 6 8 9 12

Ve 1.0253 1.0454 1.0380 1.0014 1.0399 1.0245 1.0083

PR TR NI R T 26 (pu)
b0k 3 18 25 53
Q, 0.24 0.13 0.22
BAIR TR o e SR VALE

CHE 418 4-18° 2120 2425 24’25 24-26
T 1.0000 1.0875 09750 1.0375  0.9625  1.0000
CiHE 729 3432 11-41 15-45 14-46 10-51
T 0.9750  0.9250  0.9000 0.9625  0.9750  1.0000
ICHiHE 13-49 1143 40-56  39-57 9-55

T, 09125 09750 0.9750  0.9375 1.0125
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Table 5. Comparison of results for stochastic load samples

with 10,000 trials
5. T 10,000 MAHEENAE R SHLERELE

EFA &= == SAMFA

AL ISERrIESPN JSRENER (004

FHME 20.4571 MW 0.6203 pu

EFA bRt 3.7196 MW 0.0246 pu
FasE p Al 0.2840 0.2104

FHME 20.9725 MW 0.6386 pu

SAMFA b2 3.8596 MW 0.0283 pu
o5 p i 0.2710 0.2097

SFHME 23.1232 MW 0.7667 pu

FA PRz 3.9667 MW 0.0351 pu
e p1E 0.2597 0.1980

FHME 22.6634 MW 0.7382 pu

PSO R 3.9598 MW 0.0335 pu
o5 p i 0.2590 0.1904

FEME 22.8283 MW 0.7841 pu

GA PRz 3.9713 MW 0.0462 pu
e p 1 0.2536 0.1903
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Figure 2. Comparison of probability distribution of total power losses from EFA, SAMFA, FA, PSO, and GA
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Figure 3. Comparison of probability distribution of total voltage deviations from EFA, SAMFA, FA, PSO, and GA
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