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Figure 2 Consistency regulation strategy flow
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Figure 3 8-generator power distribution network system
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Table 1 DG unit parameter table

43 A 2 a/ B/ v/

PCO/ Pmin/ Pmax/

R MW (MW’h-JC7")(JC-h™") kW kW kW
DGl -2535.2 3521 -8616.8 400 0 550
DG2 -2535.2  352.1 -8616.8 400 0 550
DG3 -2023.5 257.7 -7631.0 300 0 400
DG4  -826.8 103.7 -3216.7 150 0 200
DG5 -2023.5 257.7 -7631.0 150 100 400
DG6 -1923.6 352.1 -7328.1 300 150 550
DG7  -951.6  235.9  -5824.3 300 100 400
DG8 -1584.8 128.5 -3685.2 300 50 200

x2 ARTREH

Table 2 Load node parameter

- a/ b/ P,/ P./ P,/
(J6-kW'-h™") (J6-kW™' - h™") kW kW kW
L1 13.5 0. 095 2 420 0 500
L2 24.3 0.014 5 375 0 500
L3 7.5 0.053 2 340 0 450
L4 13.4 0.084 1 200 0 320
L5 18.5 0.016 8 155 0 400
L6 16.7 0.074 9 145 0 250
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Figure 4 Improved algorithm effectiveness testing of eight machine distribution network system
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Figure 5 Simulation test results of communication

delay in the system
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Figure 6 Topology change simulation test results
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Figure 7 Simulation results of source-load fluctuation test
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Source-load Scheduling Strategy Based on Super-node
Collaborative Consensus Algorithm
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Abstract: To solve the issues of high computational and communication costs, as well as the difficulty in achieving
fully distributed control within multi-distributed power generation optimization scheduling, a source load collabora-
tive scheduling method based on the supernode collaborative consistency algorithm was proposed in this study,
which combined frequency modulation control to enhance the consistency algorithm. Firstly, the original distributed
power network structure’s topology was reconstructed based on the single-hop sampling method. Super nodes were
chosen for solving of the decision variables, while the local set of ordinary nodes within the partition only communi-
cated with these supernodes. Secondly, an adaptive global correction coefficient frequency modulation control meth-
od for improving the discrete consistency algorithm was introduced to better adapt to real-time scheduling and fully
distributed control of active distribution networks. This method was utilized to address the system’s minimum oper-
ating cost optimization scheduling model. Finally, the effectiveness of the proposed scheduling method in dealing
with topology switching and source load mutation scenarios was verified through MATLAB simulation. The simula-
tion results showed that rapid convergence of consistency incremental cost could be achieved by the suggested
scheduling algorithm, effectively controlling each DG’s incremental cost below 8. 95 yuan when the system under-
went sudden changes. Without sudden changes in the system, 197 iterations were needed by the algorithm to a-
chieve scheduling allocation, offering an effective solution for the scheduling department.
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