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Optimization of the demand side dispatching of a power grid based on an efficient
genetic algorithm and its convergence analysis

PENG Qian, WANG Aijuan, LI Junyang, LIU Wanping
(School of Computer Science and Engineering, Chongging University of Technology, Chongging 400054, China)

Abstract: There has been a great increase in the number of high-power electrical appliances on the smart grid. Together with
the popularization of smart terminals, and the increasing power consumption from the demand-side, this has brought the
difficulties of power consumption to consumers. In this paper, the demand side scheduling scenario is considered from the
three aspects of distributed generation, utility power and residential power consumption. Their time-sharing price models are
constructed. Then, we introduce three functions to measure dispatching performance: resident comfort, electricity
consumption economy and load variance. We also construct a weighted optimization objective model based on the
dispatching performance function. Given that a complex multi-party time-sharing electricity price model participates in the
dispatching, we propose an improved genetic algorithm to dispatch electricity consumption of demand side to minimize the
objective function. Here additional elite selection strategies and evolutionary reversal operations are added. This can
effectively reduce the iteration time and find an optimal value. Then, the convergence of the proposed algorithm is proved
theoretically. Finally, the effectiveness of the algorithm is verified by simulation, and the power consumption cost is reduced
by 31.29% while meeting the comfort of the resident power consumption.
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x1 RABBSHR

Table 1 Parameter table of household appliances

ey i A RIHFEKW &t i s ] ] 5 e

UKAH 3000 300 00:00—24:00 0
06:00—08:00

EWAT 6 500 195 1
19:00—23: 00

HALAL 3000 540 08:00—24:00 1

& 2 4100 820 08:00—24:00 1

EAHNK 4000 280 08:00—24:00 1

KL 3000 1800 05:00—24:00 1
11:00—12:00

IR R 3000 2 400 0
16:00—17:00
o 13:00—14:00

Vit 1000 100 1
18:00—19: 00

mHUK#E 3000 3000 00:00—24:00 1

PeAHL 3000 1500 00:00—24:00 1
I 11:00—12:00

B 2000 1600 1
16:00—17:00

2R 1000 850 00:00—24:00 1

MENA%E 1500 900 00:00—24:00 1

*2 MEBNVESHER

Table 2 Electrical appliance weight parameter table

SRk k1 k2 k3 Ka ks ke
B 0.02 0.01 0.03 0.03 0.01 0.1
k7 ks Ko K10 K11 K12 K13

0.14 0.02 0.17 0.09 0.14 0.15 0.1

*3 HEENESHR

Table 3 Parameter table of time-of-use electricity price

. W) SEAN A BHENA
FArRES e Bt - 4
(FT/KW-h) (FT/KW-h)
. 00:00—06: 00
AN 0.17 0.13
22:00—24:00
06:00—08: 00
Fit 0.49 0.38
11:00—19:00
08:00—11: 00
U 0.83 0.65
19:00—22: 00
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