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EV specification
o Automotive simulation model o PowerCal by NSTDA

Dr. Burin Kerdsup (burin.Kerdsup@nectec.or.th)

Source: powercal.nstda.or.th



Electrical drive design procedure
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Electrical motor 
design

o Analytical method
o Finite element method (FEM)

Prototype 
construction

Electrical drive 
design

o Off-line simulation tools  => MATLAB/Simulink, PSIM, PLECS
o Hardware-in-the-loop (HIL) testing => SCALEXIO, RT-Box
o Rapid Control Prototyping => MicroLabBox, RT-Box

o Characteristic Test
o Performance Test
o NVH Test

Testing and 
verification

Dr. Burin Kerdsup (burin.Kerdsup@nectec.or.th)



EV Testing Facilities @ SMC
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Tool: BMS-HIL

Charger

MotorBattery

VCU

Tool: VCU-HIL

Tool:
o Motor testbed (380 kW)
o Motor controller-HIL

Tool: Charger analyzer

Inverter
✓ UN/ECE-R85
✓ ISO 21782



Motor testbed & Charger analyzer
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Charger analyzerMotor testbed (380 kW)



Hardware-in-the-loop (HIL) testing
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Motor controller-HIL and VCU-HIL BMS-HIL
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Summary

o Motor Design for EV @ SMC => Electrical motor design, Electrical drive design, Prototype 
construction, Testing and verification

o Motor testbed => Motor performance test (Max. power 380 kW), Motor characteristic 
test (Max. torque 200 Nm), Noise, vibration, and harshness (NVH) test

o Hardware-in-the-loop (HIL) test => Motor controller, VCU, BMS
o Future work
✓ Thermal analysis => Liquid cooling
✓ Integrated system analysis

Dr. Burin Kerdsup (burin.Kerdsup@nectec.or.th)
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