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STUDY CONTEXT AND PROBLEMATIC
COMSOL® IMPLEMENTATION & SIMULATION MODEL

MAIN SIMULATION RESULTS
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Study context and problem - From power electronics systems to busbars

@ Electronics components
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Study context and problem - From power electronics systems to busbars

@ Electronics components

@ Power Converters

@ Busbars powered by a
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COMSOL

CONFERENCE

2018 LAUSANNE Laplace

M. E. BANDA - Comsol Conference — Lausanne, Oct.22-24, 2018 PD risk under space charges generation and transporteffects — 5



Study context and problem - From power electronics systems to busbars

@ Electronics components

@ Power Converters

@ Busbars powered by a
HVDC 2.5kV voltage bus
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Study context and problem - Charge generation in dielectrics materials
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A better characterization of charge mechanisms in dielectrics material to prevent

partial discharge risk in air surrounding HVDC power systems.
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Implementation under Comsol (1/2) - Simulation conditions
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Implementation under Comsol (2/2) - Model equations for conduction

'~ Main model equations

IE(x,y) _ p(x,y)
dxdy £ £,

= Poisson equation :

= Transport equation  j(x,t) = n(x,t) - U(E,t) - E(x,t)

» Continuity equation : 8,0 (x, ! ) + aj (x, t) = S(x, t)
ot ox
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Implementation under Comsol (2/2) - Model equations for
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Results validation - Paschen limit applied to partial discharges
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[1] E. Paschen Uber die zum Funkeniibergang in Luft, Wasserstoffand Kohlensiiure bei
verschiedenen Driicken erforderliche Potentialdifferenz, Wied. Annalen der Physik
und Chemie. Wiede-manns Annalen, Ser. 3, 37(1), 69 (1889)
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Main simulation results - Cartographies of simulated Electric field
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Main simulation results - Injected charges distributions at triple points
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T Conclusion S

[Simulated Model giving well agreement with experimental measurements for LDPE material ]
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