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[ Abstract] The high penetration of distributed energy, addition of many energy storage units, and flexible loads
have hindered the optimization and scheduling of active distribution networks. Existing economic dispatch systems
do not consider the integration of flexible loads and energy storage units effectively, resulting in slow convergence
speed. Aligning with the national "dual\carbon” goals, this paper proposes a multi-objective economic dispatch
strategy for distribution netwofkstbased on the FISCO BCOS platform, combined with the consistency algorithm in
communication topology optimization. This strategy comprehensively considers power generation cost, gas
emissions, energy storage cost, and the benefits of flexible load electricity consumption. It uses the consistency
algorithm in communication™“topology optimization to improve the system’s convergence speed. Moreover, it
combines the storage of the FISCO BCOS alliance chain and the reduced Practical Byzantine Fault Tolerance
(rPBFT) consensus mechanism to optimize information sharing between nodes, reduce the centrality of leading
nodes, prevent malicious nodes from attacking, and achieve multi-objective optimal power allocation in the
distribution network. Simulation results show that the proposed multi-objective scheduling economic dispatch
strategy converges quickly despite leader node switching, node exit and addition at different stages, power exchange
instruction changes, and convergence coefficient changes. It is robust, stable, and achieves a higher convergence
speed than that of the fast-consistency algorithm. It selects appropriate target weight coefficients, yielding
economic and environmental outcomes that are better than those provided by the multi-objective NSGA-II
algorithm.

[Key words]) active distribution network; blockchain; FISCO BCOS platform; multi-objective scheduling;
communication topology optimization; consistency algorithms
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Table 1 Generator, flexible load, and energy storage unit parameters
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Fig.5 Convergence,curyes of consistency variable values before and after communication topology optimization
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Fig.7 Convergence curve of consistency variable values

in case of leader node switching
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in the case of leader node switching
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Fig.9 Plot of consistency variable values curve in case of node exit and joining
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Fig.11 Consistency variable values curve when power switching command is changed
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358

ES51E5 FTH/2025F7 R/ATENTRE

M 13 FTE] 14 BT, oSl 2 B 0. 005 B, Bt
ML R GE 283 55 357 YA G - & 19 sl i — 3Pk
A E IS R 19. 07, 4% 717 s 2 3243 51| Ry [154. 36,
147.49,138. 02,105. 99,79. 50,54, 17] MW, fit 75 ik
FIAF  — B0k AR i R T AR S B g . s
FHCR 0. 02 B, BLH N R L5 97 REIRZ G
AR — AR R AE ISR 19. 07, 4% 1 AT
AR 154, 33,147, 49,138, 02,105. 97,79. 50,
54. 171 MW , {75 35 21 i ; — S0P AR ) 2R YR
S AL AR ST AR P R IR A — BB, ISk
FEC 0. 1 I, e N RG24 18 s Z 5
A — S AR R E YR SO 19, 07, &5 5 1)
A [154. 2,147, 49, 138. 01, 105. 87, 79. 50,
54. 18 ] MW, (55 A - s W SIGH EE P (H— 3Pk AR

36 1 . 36 1
34 - oV 34 3
32 o v2 32
30 t k4 30 f
m o v4 po \
= 28 [ v5 i 28 [\
i 26 1 v6 % 26 0
ol #H ol
22t \ F22t \
F20F \ 20F N\
18\ 18t
16 | S 16 |
14 14

I NIRRT R A T R GERIRE .

A SO B R O 0. 015, i L I 2R 48 20t A
116 WA Z 5 » 45T mil i) — EbkE A AR sl
19. 07, & 45 /5 2 R 4 5 A [154. 33, 147, 49,
138.02,105. 97,79. 50,54. 17] MW, it 75 ik ] F
7 5 — Sk A7 o A2y AR S B R, HL St
AR A B A
5.6 MERBAFREMHFE

2 Al FHEREIRHLAL D% 300 MW, J) 3 8 4
F4 0 100 MW, G515 5 1540 . 40 UL
R w,=0.5,0.6,0. 75 fll w, 0.5, 0. 4,0. 25,
B EAS 2R GRS B 2R . o D IRZE P T SIEAY
A BEOAN IR — B 22 S T I 53 T B4 52 » 5 B
SERINIE 15151 16 T 7

361

o vl o vl
o V2 34r o v2
3 3
° 34 @ 32 ° 34
vb I | vb
v6 JF\P( 30 p\ v6
oot N
= .
| 96}
24 F
22

1 12 23 34 45 56 67 78 89 100
AR
(a)w,=0.5,w,=0.5

1 12 23 34 45 56 67 78 89 100
AR
(b)w,=0.4,w,=0.6

1 12 23 34 45 56 67 78 89 100
HEARAR U
(c)w,=0.25,w,=0.75

B 15 WNERBARN —HUETSEME

Fig.15 Curve of consistency variables values with different weight coefficients
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Fig.16 Power variation curve of each node with different weight coefficients
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