Engineering Technology Development

LB ARER
FETHEeE | HeRA 1.062026
WEFEA: W TS USSN): 2737-4505(P) / 2737-4513(0)

HTBFEAER 35-110 TARABRZhEMRI S DR 5P

% By
PR A L ) B IR AR b 5]
DOI:10.32629/etd.v7i1.22199

@ E] HEEE35-110TREE Mg s T F AR BRESD GBI, RoGEL BRI RAHS,
FIELAEE . ARSI S TR ARR B N 63 A48 AL AR 5 Lo at gl i 2Rk AR
%35, A T OpenDSSEPSCADE i F &, 4 A LSTMTAM 55 NSGA—-113R %5 5] Hix M % B 47t B4
AR B2 AR 270 . TS T B A AR IR U 4 R ad b R IR AR R K BLR E R T 4%, 5 BB E B T,
W R £ 5 AR AR IR T B AR, T B AR A TN R £ R E E7.6%, K8 K IRF39 43 & 0 E)
WY 18%, AL Yo AR By PR, A Bel, WA AR AL S AL TR AR T B R EAR

[REA] HFT4; FREM; SHARR; 5 AL

RESES: TM715 XEkFRIREG: A

Based on Digital Twin Technology: Dynamic Planning and Simulation Analysis of 35-110 kV
Power Grids
Minghan Wu
State Grid Gansu Electric Power Company Zhangye Power Supply Company
[Abstract] A lightweight digital twin for 35-110 kV distribution grids is constructed by integrating edge sensing,
hybrid simulation, and rolling optimization mechanisms to achieve dynamic coupled modeling of equipment
health, load fluctuations, and renewable energy output, thereby providing support for the temporal evolution of
planning schemes and closed—loop decision—making. Based on an integrated OpenDSS and PSCAD platform,
combined with LSTM prediction and the NSGA—-II reinforcement learning algorithm, a multi—objective
collaborative optimization framework is established to achieve Pareto—optimal solutions for economic efficiency,
reliability, and renewable energy accommodation, with the convergence speed improved by 41%. Simulation
results show that voltage deviation and short—circuit capacity fluctuations are controlled more effectively than
the national standards, while the renewable energy output prediction error rate is reduced to 7.6%. The annual
average outage duration in the pilot area is reduced by 18%, overcoming the limitations of traditional static
planning and providing a replicable technical pathway for the intelligent and resilient evolution of distribution
grids.
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