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Comprehensive Energy Scheduling Based on Chaotic Multi-objective Particle Swarm Algorithm
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Abstract: Objective Aiming at the current problems of insufficient efficiency of resource synergistic optimization and poor
operation economy and environmental protection of microgrid in the integrated energy system, a microgrid optimization
scheduling method was proposed to take into account the wind power storage and instability factors. Methods Based on
the influence of microgrid load-side demand response on new energy consumption, this method proposed a scheme to
optimize the load curve to absorb new energy, shave peaks, and fill valleys. Then, considering the instability of the wind
power output on the dispatch side of the microgrid and the coupling of the equipment inside the microgrid, the optimal
scheduling was performed to reduce the microgrid operation cost, reduce the environmental penalty cost, and improve the
smoothness of wind power consumption. Finally, the chaotic multi-objective particle swarm algorithm was used to solve the
optimization problem, and the simulation analysis was carried out at 0%, 5%, 10%, and 15% of wind power instability.
Results When the wind power instability was 10% and the wind power storage was added, the system operation cost and
environmental management cost were the least, which was RMB 6, 919. 4 less than that of Option 1 and no wind power

storage, and the wind power smoothing amount was also improved by 38 kWh. In the electric heating and cooling network,
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after the demand response was added on the load side, the system was running stably and the energy was rationally

utilized, which can well meet the energy demand of the load side. From the comparison of algorithms, the chaotic multi-

objective particle swarm algorithm has strong global search capability and better accuracy after adding adaptive weights and

variation rate. Conclusion The experimental conclusion shows that the proposed method can effectively reduce the

operating cost and environmental penalty cost and improve the stability of wind power by reasonably setting the wind power

instability degree. Moreover, the demand response on the load side can cut the peak and fill the valley to a certain extent,

and consume new energy.

Keywords: integrated energy systems; optimizing scheduling; chaotic multi-objective particle swarm algorithm; peak

shaving and valley filling; consumption of new energy
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Fig.3 Chaotic multi—objective particle swarm algorithm flow
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Table 1 Price parameters of purchasing electricity

and selling electricity

*2 BHBRSEESH

Table 2 Parameters of micropower supply and equipment

. EHE BT/ R FE/ Yeip 2
/KW kW (kW - min™") (/- kWh")

KA 1 600 — — 0.010 15
Sk 1 300 — — 0.031 22
MRESEH 300 300/50 50 0.042 88
LR 200 200/30 30 0.021 54
o, 3 AL 150 150/20 25 0.020 12
B X FAP 150 150/20 25 0.015 29
W% Ak 200 200/-200 50 0.028 98
PAE Ak 200 200/-50 50 0.027 58
Ake 200 200/-50 50 0.025 42

R3I SRUHRERER

Table 3 Pollutant emission factors

#rA&(5L - kWh™)

xR BB
) &, (R

KA 00:00—06:00 23:00—24:00 0.33 0.3

B 08:00—12:00,14:00—21:00 0.92 0.3

06 : 00—08 : 00,12 : 00—14 : 00,
g 0.62 0.3
21:00—23: 00

. BHA R F A kHE A3 (kg - KWh)
B (kg - kWh™) 02 NO,
PNEAL 889x107 8. 1x107° 3.5%107°
MREEEHL 724. 6x1073 8x107 4.4x10™
P2G %4 489. 4x107 6x10°° 3x107°
HeFm A/
B 0.201 14.58 62.53
(/kg)
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Table 4 Running results under different scenarios
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IR PRI/ TC % R/ 2/ (kWh)
Kok 1 Kes2 ekl Fuk2 Rkl Kk

25910.6 25645.6 500 487 109 115
20615.4 19948.2 212 208 140 160
20284.9 19175.2 331 316 139 147
246486 240755 223 215 176 180
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