EV TEST BED

BLDC/PMSM MOTOR REGENERATIVE LOAD

BATTERY PACK
(DC SOURCE)

Li-ion Battery Pack
200 - 800V DC
BMS (Voltage, Current, Temp)
Pre-charge & Contactor

CAN Communication

GRID / RLC LOAD

3-PHASE VOLTAGE SOURCE INVERTER BLDC / PMSM MOTOR — TORQUE SENSOR — AC GENERATOR
- (REGENERATIVE LOAD)

BLDC / PMSM MOTOR | | TORQUE SENSOR (REéE;GEE”RAETTcg?;g;D) ‘l

e 3-Phase BLDC / PMSM » Torque Measurement 3 z
» 3-Phase Voltage Source Inverter « Rated Power: e.g. 10-100kW | | e Speed Measurement | * 3-Phase Synchronous / ’ * Grid Tied Converter (Optional)
« IGBT / SiC Based | o Rated Speed: e.g.0-6000rpm | | e Bi-directional 1. g‘;‘;"gg Ger"e’aml'o earee 1y Dynamic Load Bank (R/L/C)
. E&/ mk chlzage: ,:2,98,{ 800 V «Posiion Sensor (Resolver/Encoder) | |« Analog / CAN Output | Sl sp‘;”:d 896000 - Il * Rggénzrjtgecl-oadd
. nput from T ture S o - $0.1% % e ACGri LC Loa
e Protection (Over Current, Over Temp) Sl sl J | colacy: £0.1% (yp) | | * Used as Regenerative Load

Gate Signals

FPGA / DAQ CONTROLLER

Torque & Speed
(Analog / CAN)

PWM Position / Speed

(Resolver / Encoder)

Current, Voltage,
Temp Feedback

Voltage, Current,
Power, Frequency

l l

HIL & SUPERVISORY PC
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EV TEST BED - BLDC/PMSM MOTOR REGENERATIVE LOAD

Motor Speed (rpm)

Drive Cycle Torque (Nm)

MIDC 6

Reference Speed (rpm)

Reference Torque (Nm)

1500
20

T

Motor Phase Current (A)

—_— o

Actual Speed (rpm)
Actual Torque (Nm)

1485
19.8

e

Drive Cycie Running...

FPGA / MCU Based Control
ADC (16 Channels)

DAC Outputs

PWM Outputs (to Inverter)
Encoder / Resolver Interface

TEST CAPABILITIES

e Motor Control (Speed / Torque)

e Drive Cycle Testing (MIDC, WLTP, Custom)

» Efficiency Measurement (Motor + Inverter)
—

e Current,Voltage, Temperature Measurement
e CAN / RS485 / Ethernet

e MATLAB / Simulink Interface

L]

High Speed Data Acquisition
Real-time Control Execution

il - 5558 @ )KEY SIGNALS st SR (OraNols: Teim) APPLICATIONS
. ’ DC Power (Battery CK Signals (Lurrent, Voitage, lemp e EV Powertrain Testing & Validation
* Regenerative Braking Test 3-Phase AC (Motor / Generator) Position / Speed Feedback (Encoder / Resolver) « Motor & Inverter Algorithm Development
¢ HIL (Hardware-in-the-Loop) | ey Mechanical Shaft sl Torque / Speed Feedback (Analog / CAN) e Drive Cycle Emulation
* Data Logging & Analysis smp  Control Signals (PWM, Command) s Measurement Signals (Power, Frequency) » Academic Research & Training
— ) s J




EV TEST BED

BLDC/PMSM MOTOR REGENERATIVE LOAD

FPGA / DAQ CONTROLLER HIL & SUPERVISORY PC

USB / Ethernet

Motar $pesd (o)
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e FPGA / MCU Based Control
e ADC / DAC (16 Channels)

e PWM Outputs (to Inverter)

e Encoder / Resolver Interface
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CAN / RS485 / Ethernet
MATLAB / Simulink Interface
Real-time Control Execution

MATLAB / Simulink Based HIL

Drive Cycle Control
Real-time Monitoring (Speed, Torque, Current, Voltage, Power)
Data Logging & Analysis

GRID TIED INVERTER 3
(3- PHASE Vsi)

MOTOR INVERTER B P (3- PHASE vsn

(3 PHASE VSiI) -
: '? s"

N (G

e |GBT / SiC Based 3-Phase Inverter ; . - -
e PWM from FPGA Tl 2 = S
e DC Link: 200 -800V T oere ® © @ © - t 1
e Motor Control (BLDC / PMSM) S
e Current, Voltage, Temp. Measurement . gf'd I}'ed _Invt(-;rter !’tzwgf(;\”OdU'e
= - , e Synchronisation wi ri
BATTERY BIDIRECTIONAL S & : = 3 e Active / Reactive Power Control
DC-DC CONVERTER === “RATTERY BIDIRECTIONAL [t [commpemsl  AC GENERATOR s e ki
— e — i __ : | = AEDAD S RON) e RLC Load (Optional)
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® 959" 5 8o l e KEY SIGNALS / CONNECTIONS
e - ==l DC Power (Battery)
: g;g;?;:té%';arlgg?gg Cchzrrl;grter DC Link (Bidirectional Converter)
« DC Bus Regulation ==l  3-Phase AC (Motor / Generator)
e Voltage, Current, Temp. Measurement —’ Grid Connection (Grid Tied Inverter)
: gf&%g:ﬁ;iﬁgg&gﬁtors el Control Signals (PWM, Command)
— — —} Feedback Signals (Current, Voltage, Temp.)
AC GENERATOR =—=elly  Position / Speed Feedback (Encoder / Resolver)
(LOAD MACHINE) ==l Measurement Signals (Power, Frequency)
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EV Powertrain Testing & Validation

Motor & Inverter Algorithm Development
Drive Cycle Emulation

Academic Research & Training

Industry R&D and Product Development

3-Phase Synchronous / Induction Generator
Regenerative Load Control

Speed / Torque Control ’ ;
Gll?id / R{LC /qDynamic Load Bank TEST CAPABILITIES ) * Motor Control (Speed / Torque) * Regenerative Braking Test

Power Measurement * Drive Cycle Testing (MIDC, WLTP. Custom) * Data Logging & Post Analysis
Used as Load (Energy Recovery) « Efficiency Measurement (Motor + Inverter)
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