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Design and Implementation of Power Conversion Unit(PCU) for Motor of Electric Vehicle
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Abstract

This paper presents design and implementation of the PCU(150
kVA 3-Phase PWM Inverter for Electric Vehicles). For
Implementation of the PCU, it is consist with Case, Connectors,
IGBT module for PWM switching, DC-capacitor for dc-source,
resolver for sensing of speed & position, and PCB board for
control & gate-driver. Also, for the purpose of stable operation of
the PCU in vehicle with variable torque condition in motor, current
control scheme based on torque-map are developed. According to
real-car test mode, the prototype of proposed the PCU is verified
with performance and stability. Thus, design and implement of the
PCU are discussed, and experimental results are presented in this

paper.
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Lo

2 e A7AEARY] AR d9=
Fastal AFE Adss AHHEIFX|(PCU:  Power
Conversion Unit)9] AAle} F3E A|A3H¢lth  PCUE
RHe x4l B Aojo] wEa A e AlE

A% wAs ZRAAS} AN, REFE Bad A4S
73 7] 9% DC-AMAE 2 IGBT BE, gL
et Aol B R QlEHo|~E 93 AdHE T
sl=glojel  ®EA 2 pcU RIEAS  9E
Ao]ZmaWel AZEgO]E o]FolA gty B AFL
gpAee] o w2 AojeHdEd ne
A7 w2 Wy gu, agu dAgrazie

of AgHow BAFEE AL, o]
A, AEA, AAHAY, 2elw
A2 §AFo] STk

2. Design

2.1 Electrical and Mechanical
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Fig. 1

The proposed PCU for electric vehicle.
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Fig.2 Circuit and signal line in the proposed PCU for electric vehicle

Parameters Value Unit Remark
Input Voltage 260 ~ 400 [Vdc]
Max Output Power 150 [KVA] Overload: 150%
Continuous Power 100 [KVA] Mo‘géf\;’/‘”er:
Max Output Voltage 147 [Vims] @360V, SVPWM
Max Output Current 3402 [Arms] (@Max Torque
Max Efficiency 97 [%]
Coolant Water
Table. 1  Specification of the proposed PCU for electrical vehicle
Parameters Value Unit Remark
Max Torque 320 [Nm] During 90[sec]
Max Output Power 100 [KW]
Continuous Power 60 [KW]
Max Speed 12000 [rpm]
Max Efficiency 97 [%]
Coolant Water

Table.2  Applied Motor:

Motor)

IPSM(Inner Permanent Synchronous

2.2 Digital Controller with 32bit DSP
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VCU(Vehicle Control Unit)2}2] CAN EA13} %5319
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Fig.3 Operation Flow Chart in PCU
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Fig.4 Control Block Diagram in PCU
3. Results

3.1 Implementation
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3.2 Verification
3.1.1 Performance Test in Lab
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Characteristics of T-N Curve & Current Control Response
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Parameters Value Unit Remark

Durability 100 000 [Miles] PASS

Temperature -40°C/105 [C] PASS

Thermal Shock -40°C/120 [C] PASS

Vibration 10/ 30/ 50 Ie] PASS

EMC CISPR 25 PASS

Table. 3  Test results of the proposed PCU in Environment condition

3.1.2 Application of Retrofit Car
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Parameters Value Unit Remark
Max Speed 178 [km/h] PASS
Climbing Capacity 36 [%] PASS
Acceleration 97 [sec] 0~100 [km/hr]
Autonomy 250 [km] UDDS

Table. 4 Test results of the proposed PCU in real-car condition

4. Conclusion
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