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!
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Fig.3 SA-ISSA algorithm solution flow chart
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Fig. 4 Typical daily photovoltaic output and load data
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Tab.1 Distributed power parameters

HEPANN

Lower output limit/k W

HL RS
Power supply type

7y ERR
Upper output limit/kW

AR photovoltaic ~100
F LI storage battery -200

EYEA W A
Maintenance cost/( JG/W) Purchase cost/(JG/W)
0.009 3.2
0.045 8

R2 ERMSH

Tab.2 Battery parameters

L% it Battery capacity/(kW -h)

WA Initial SOC/%

#/N Minimal SOC/% #x K Maximum SOC/%

400 50

25 75

®3 SRMHBITENIERR

Tab. 3 Evaluation indicators of pollutant discharge

15944 Pollutant

HEJ Z %L Emission coefficient/g/(kW +h)

HREE {4 Environmental value/(JT/kg) TH3K Fine/(JG/kg)

NO, 3.093
o, 36
co -
S0, 3.945

6.479 1.619
0.018 0.008
0.809 0.129
4.859 0.809
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Tab.4 Time-of-use electricity price of large power grid

i Bk oy RN WA H HL A i
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N . ~ Bl e SA
He 209% , BB it 1L 80% , ) A3 15 He 10% . BRsy S i U
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. _ T s % 4 2
BEXPZETE BAR GEEORIR B AR 8 aEp!
o N N 5] P g 1r
i 2R IUA R R HL I B v A1 7 SA-TSSA Bk FIETE (U I S——
A A5 BB IR PN S IR o g | K B
2 L
800 j§ N
700 | KEM Bulk power grid % T B T N NG
% 600 | (] EH#h Battery - g T
%; 500 % 50 100 150 200 250 300
o 400 % ERKEL Iteration
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Fig.5 SA-ISSA algorithm to solve the output
optimization results of each micro power supply
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Fig.7 SA-ISSA algorithm to solve the output
optimization of each micro power supply
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Fig. 8 Convergence curves of different algorithms
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Fig.9 SA-ISSA algorithm to solve the output
optimization of each micro power supply
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Tab.5 Comprehensive objective optimization results
under different weight coefficients

LEGINA LA A
a b Comprehensive a b Comprehensive
cost/JC cost/JC
0 1.0 22378 0.6 0.4 38 245
0.1 0.9 25022 0.7 0.3 40 890
02 038 27 667 0.8 0.2 43 534
03 07 30311 0.9 0.1 46 179
04 06 32956 1.0 0 48 824
0.5 0.5 35601 - - -
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Tab. 6 Comparison of optimization results of 100 iterations of different algorithms

2255 AR Economic costs/TG

B AR Environmental costs/Jt

ZEE AR Comprehensive cost/JG

SR RIEE bR gy RO WEE ol ROUE kX
Algorithm Mean Optimal Standard Optimal Standard Optimal Standard
.. Mean value . Mean value ..

value value deviation value deviation value deviation
PSO 691 530 235900 255130 626 730 121 790 245 740 648 090 219 540 241 030
SSA 91 436 28 189 89 944 67 466 8276 74 952 65532 20 436 48 165
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SA_ISSA 81251 20939 83410 54 602 4132 66 077 57 208 10814 41 126
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Multi—objective energy optimization scheduling strategy of microgrid under
"Fisheries and Light Complementarity"

YANG Chen', YANG Yujing', GUO Feng', ZHANG Zeyang’
(1. School of Engineering, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Urban Electric Power
Development Co. , Ltd. , Shanghai 200123, China)

Abstract: For the microgrid system under the "fish-light complementarity", a multi-objective optimization
energy scheduling method is proposed to balance the "impossible triangle" of energy. Firstly, based on the
background of "fish-light complementarity", a light-storage-load microgrid system model is established, and
multidimensional dynamic objective functions that include economic, environmental, and comprehensive
aspects are proposed. Secondly, considering the shortcomings of the sparrow search algorithm, such as
insufficient diversity and easy trapping in local optima, an improved sparrow search algorithm (SA-ISSA)
based on simulated annealing algorithm and hybrid strategy is proposed for microgrid energy optimization
scheduling. Finally, a case study was conducted on the "fish-light complementarity" factory breeding base in
Puyue Town, Chongming, Shanghai, where the SA-ISSA algorithm is applied to solve the microgrid model
and obtain the optimal energy scheduling scheme. The experimental results demonstrate that the SA-ISSA
algorithm performs better and has higher application value in solving the microgrid energy optimization
scheduling problem, providing reference for energy optimization scheduling strategies in microgrid systems
under the "fish-light complementarity".

Key words: fisheries and light complementarity ; microgrid; optimization scheduling; SA-ISSA algorithm

http://www.shhydxxb.com



