3 4tk o oW o8 R 948 1T
J!'%f“ | ’%H‘J"\ H% ELECTRONIC MEASUREMENT TECHNOLOGY 2025 4F 9 H

DOI:10. 19651/j. cnki. emt. 2517942

ETRHOEENEASHTRNEAEEFHRIMIK

ITE4 %#E 422 HLibHh 8k
(Jedbd AKRFEFHiE4ETRZ ERE 071003)

W OE: FETEFEE SRR E ) oA A T EE b, & BT ] Y B 3 AR T3 1 X 4%, DR I 3 A
KR FR NSRRI B R G R RE B A TR, XSO il R — BRI B R G O i — L IR T I SiH
B, R U R G R A A RN L B T — I T OO B A AR SR AME AR T YR . TSI AR EAE D PR
TV A i A oA S S50 — 5501 R0 92 S 3o 38 ) R 03 {5 A 2%, I 3 o 3 A0 1) T4 T 44 9 b voin 340 19 T =R AR 4 TR RRAE L 1Y
B8 i g A, DT 52 I 38 15 FE AN DAL 3R TR BE R s fR PR R, I LS R R WL IR 7 ik 5 B R G E M &
FIF MU I A L, — B SR R SGE R AR T T 19. 1 %0 5105 18— Bt B 3 ISR R R sMEL T ik M E, R4
WAEMENAT 5. 6% XRYIASCIEAEH I —BOEE L WSGE RS R E MR 7 m B I, ok, Jf 5w
IR T R ML S VR B R G B R A R

KR SR EV B B IMUIL s OB O ks — B

FESES: TNII3 XEkARIRAD: A ERRAEZR LK 470. 4054

Communication topology optimization of power distributed dispatch
based on greedy algorithm

He Yujun Zhang Qifeng Niu Yuhong Fan Haoran Lyu Yinuo

(Department of Electronic and Communication Engineering, North China Electric Power University,Baoding 071003, China)

Abstract: In the power distributed economic dispatch based on multi-agent consensus algorithm, the information
interaction between generation units relies on the communication network, so the topological structure of the
communication network significantly impacts the performance of the dispatch system. Aiming at the dispatch system
under the event-triggered consensus algorithm, a communication network topology optimization method based on
greedy algorithm is proposed to further improve the convergence rate of the algorithm while reducing the increased
communication burden of the system. The method introduced the characteristic ratio as the performance evaluation
index to take into account the convergence rate of the consensus algorithm and the communication frequency of the
system. By successively adding edges to the communication network topology to ensure that the characteristic ratio
increment is maximized at each step, so as to realize the optimization of the communication topology and improve the
overall performance of the dispatch system. The simulation results show that the proposed method improves the
convergence rate of the consensus algorithm by 19.1% compared with the topology optimization method that only
considers system communication frequency. Compared with the topology optimization method that only considers
convergence rate of the consensus algorithm, the system communication frequency is saved by 5.6%. This indicates
that the proposed method is more balanced in taking into account the convergence rate of consensus algorithm and
system communication frequency. Furthermore, the simulation experiments also verify the dispatch system exhibits
strong robustness after topology optimization.

Keywords: distributed economic dispatch;topology optimization;greedy algorithm;event-triggered;consensus algorithm
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Fig. 11  Simulation of system dispatch under load demand variation
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