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Research on “Source-Grid-Load-Storage” Cooperative Control Strategy Based on Fuzzy and
Consistent Composite Intelligent Algorithm
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Abstract: In view of the large-scale interconnection of renewable energy and energy storage systems, making
the power system a complex structure of "source—grid—load-storage" multi-factors, a "source—grid—load-storage"
cooperative control strategy based on fuzzy and consistent composite intelligent algorithm was proposed to enhance
the synergy among various factors. The interactive characteristics of various factors of "source—grid—load-storage"
and the characteristics of existing power supply were analyzed, a collaborative optimization model was built, the
improved particle swarm optimization algorithm using fuzzy strategy and the consensus algorithm were used to
solve the optimization model. The simulation results show that the composite intelligent algorithm can significantly
increase the absorption rate of renewable energy in the collaborative control of the system, and can also guide the
load to respond to the grid dispatching positively. In addition, compared with single intelligent algorithm,
compound intelligent algorithm greatly improves the computational accuracy and efficiency.
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Fig.1 “Source—grid-load—storage”

coordinated operation mode
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Fig.2  Cost function and negative profit function of
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power supply, load and energy storage
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Tab.l Parameter setting of simulation system

it a b ¢ P, MW P /MW
Gl 0.06 175 90 48
G2 0.042 3.7 85 48
G3 0.055 2.75 80 48
L4 0.05 752 0.03 -10 -50
L5 0.044 638  0.05 -5 -46
G6 0.05 3.55 100 48
B7 0.33 0.5 95 48
W8 0.054 716 0.02 -130 -170
19 0.039 733 0.03 -6 -50
L10 0.055 7.5 0.06 -15 -55
Li1 0.058 793 0.04 -5 -50
LI2 0.062 8.1 0.05 -20 -60
L13 0.048 636 0.03 -2 -55
L14 0.055 743 0.03 -6 -50
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Fig.7 System output during load cooperative control
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Fig.8 Marginal cost of nodes during load cooperative control
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Fig.9 Power variation of load
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Fig.10  System power unbalance during load cooperative control
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Tab.2  Comparison of calculation results

s HA¥E RS AR %
Gl 69.408 69.409 -0.001 4
G2 52.726 52.722 0.007 6
G3 57.536 57.539 -0.005 2
L4 -35.299 -35.3 -0.002 8
L5 -17.077 -17.066 0.064 5
G6 48.0 48.0 0
B7 48.0 48.0 0
w8 -25.192 -25.195 -0.0119
L9 -40.889 -40.886 0.007 3
L10 -35.095 -35.097 -0.005 7
L11 -38.925 -38.928 -0.007 7
L12 =39.777 -39.771 0.0151
L13 -12.97 -12.963 0.054
L14 -30.448 -30.445 0.009 9
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