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Exploration on Key Technologies of Al-Based Digital Twin Application for VSC-HVDC
Converter Valves
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[Abstract] Focusing on the application scenarios of VSC—HVDC converter valves, this paper explores the
construction of a high—confidence digital twin system. Firstly, an equivalent model is established as the standard
reference value, and then parameter sensitivity analysis is adopted to determine inputs and outputs. On this basis,
model order reduction is realized via neural network models, and a digital twin system is constructed that reflects
the average operating state of submodules and enables rapid deduction. The system supports intelligent operation
and maintenance applications such as twin analysis and fault diagnosis for converter valve submodules, and

realizes a novel application of artificial intelligence in state deduction and intelligent operation and maintenance

for power and energy equipment. Relevant results can provide references for professionals in the field.
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