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This paper introduces a complete system to peréwimg tests for traction inverters power modulesritulated conditions, similar to
the final automotive application. The system hascpability of controlling the power modules ahédy were mounted on a real inverter,
thermally conditioning the cooling fluid and emiurtat a real load with an Electric Motor Emulator (EM

Modern automotive inverters are realized using panedules based on SiC MOSFET technology, whiclelzakigher power density
compared to Si semiconductors, therefore theimthéreliability becomes essential and consequeittly,necessary to perform aging
power cycles. In a SiC MOSFET the most fragile @mtion consists in the bond wires; indeed, duriregriormal working conditions the
bond wires are dilated and contracted by the teatper variation of the die and therefore, this lesl to potential failures. The aging
of the SiC MOSFETSs is basically a result of thersted¢ss. The failures can be detected from thenthleresistance degradation and the
increase of the on-state resistance, two fact@tsaie estimated at the end of the performing @foibwer cycles. The proposed system
performs power cycles, using the same DC voltaggtrol algorithms and load conditions of the finatomotive application. The system
performs the thermal conditioning of the coolingidl, controls the power modules to emulate the tiehaf a real inverter, acquires the
drain-source (Vds) and gate-souorce (Vgs) voltalgesg the power cycles execution, and emulatesctive load with the possibility to
change the power factor. The gates driving sigitalthe SiC MOSFETS are generated by the vectaeaoticontrol and the Space Vector
Pulse Width Modulation, which run on an FPGA ag péa real-time target machinBifferent power cycles can be configured with the
setting of the following parameters: duration @& gower cycle, number of cycles, thermal profiléhef coolant, maximum phase current
peak and electrical frequency to be reached. Theagement of the power cycles is done by the sarm@ARystem which emulates the
real inverter, this allows to control all the befanentioned parameters and furthermore, to triggesignals for the acquisition of the
Vgs and Vds MOSFETS’ voltage waveforms during theles. The inverter’'s load is based on an EME wieictulates different types
and sizes of electric machines or electronic loadting like an active load, with the possibilityrecirculate the energy trough a dual
Battery Simulator (one output channel is connetitiettie emulated inverter under test and one chasieenhnecter to the Electric Motor

Emulator).
The advantage of this solution is that the poweduhes
under test will act exactly as if they were cor&dlby a DC Channel 1
real inverter and connected to a real load. In oéstectric [nermal AN Battery $imulator  DC Channel 2
machine emulation, the validation activities can |
implemented without having to resort to dynamomet
benches; this means that there is no use of rgtatmts |
and thus, there is no need of constant maintenance. { D
This paper presents the test results and the diiojuss ‘
obtained by the emulation of the active load andhef
inverter, with the generation of the PWM contrarsls

to the power modules. . ) | e ;
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Fig.1 System Layout
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