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Analysis and Verification of Electrodynamic Hazards in DC-link Capacitors
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Abstract: In this paper, the mirror principle and Lorentz’s law are used to analyze that the busbar in the DC
-link capacitor simultaneously experiences both the mirror force and the repulsive force when subjected to
high current flow. The calculation model of the bus mirror force, which is set up based on the above
principle, is basically correct. Although the mirror force is an oscillating attenuation force, in fact, there is
no negative force. The segmented multi-node busbar force calculation model set up in this paper takes the
busbars between two adjacent convergence points as the uniform force model of fixed beams, successfully
solving the force calculation problem of the busbars. The calculation results are basically consistent with
the test results, indicating that the force calculation model is basically correct and can be widely applied. The
calculation and test results show that increasing the number of convergence points and the cross-sectional
moment of inertia of the busbar are decisive for reducing the deformation of the busbar. The spacing of the
busbars and their distance to the cover have a decisive influence on the ratio of the mirror force to the
repulsive force acting on the busbars.The reaction force at the welding points of the busbars on the busbars
can reach tens or even hundreds of kN, and the brazing points of the busbars are difficult to withstand such
a large electromagnetic force. The impulse discharge test of capacitors shows that the busbar is subjected
to a substantial electrodynamic force, posing significant destructive risks to both the busbar and the
busbar laminations. In extreme cases , the laminations can even be torn a part, necessiting high attention to
this issue.
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Table 1 Calculation results of reaction force at the
convergence point
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Table 2 The ratio of repulsive force to mirror force
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Table 4 Impulse discharge test results
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