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Application of the Open-Windings Motor Technology to the Test Bench for an Automobile

Motors having a wide speed range are applied to development of drive systems such as automotive engines,

transmissions and various gears. If the motor is a permanent magnet synchronous motor, the motor current is increased

by designing a wide speed range. Therefore, it has become difficult to increase the power of the motor. The motor of

wide speed range and high power needs the high terminal voltage.

In this paper, we tested the inverter system using an open-windings motor which the neutral point of the three phase

windings is separated. We have proposed a control system which can suppress zero phase current in the common

power supply system. Characteristics of the system using the open-windings motor of 55kW 6000-16000min™ and two

3 phase PWM inverters were obtained by the common power supply system and the isolated power supply system.
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Fig.1 Open-windings motor system of common power supply

method
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Fig.3 Control structure of the open-windings motor
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Fig.4 Zero-phase current ripple controller

(l]lk) A 51328 201510



4. EHHER

ARGRERVC A L 72 BB 2 BBI/R§ . LA E—
FHA V=7 DI X 5 T3 400V 2 83 L, R
HHROEBHR E D L) ATAL Y N—F L AL —T
A N =F LT3,

F—7 VB ERET 5 A4 VN = IEBHIH AL =%
VF66BZ 2B\ 2o DDA YN—F DAL v F VT 54
IV ERZEARDLRD, A YN—IHPMIEBERITAL LD
WCHIIER Z RS L7ze Y A F 4 YN =% OFIEIERIZ D
DA YN=F O — MaFAKE &L E— 5 e %179
B, AL =74 YN — 5 OHEHIEBIREREL X O, B
BIEBRHER REHRORBEOAEIT) o

=T VEBRE—FIL, UHBEHTHIEDE—F EX—
AN, =T VBRHEL T AR Y —iRomEnE
SEEL, HBMOWNEZ T ST X ) ICBE L7 (B5), +—
T VBMEDE—F D ARy 7 #RIIRT,

4.1 HEB#ER

BB LA — TV EBRY AT ADOIEARENE 2 AT 57
W, BRBIERER Z GG L 72 B71C4h — 7 VBMEDE— S &
4000min' THlfE & €72 & X OUMER L, ZHERORMZ
/365 L7z—Md 72 ) OFMER 2R § PAELA 79—
W7 FAEIY 7V PNHRIHIEC XD FAR I O =D
G EOCHIET 5720, EZEROUMERIR ST TWd,
B8 kBRI € — & Wik B, A+ — 7 BHEDE —
5 OBBLEIE A S BB EEERPIRE L2 EE, +—
7 VBWEDE — ¥ OWRERM, z W LI L -FHE
W, B PV TEBYEL7ZM MV 2R LTS, £h
ZhOF— & ZHEER O 2 F ) 152 16msfi 1 T sk

AREBDTH D, 10000 ~ 16000min ' OHPETIE, HIMHRD
I IVEENIE L, FHERY TNVOREISEAL %5720,
JWIAELA 7 —NOLPFIZ T % 7 — 2 BSATI ST, M
HIFIEFMERY TV RKL T D, 2B, EFHERICE
WTREBANEL L 7= NOLPFIC H a4 Mgk s h s
720, TohFMERATERZHEEL TS, F—7 V%
MEDE — % 2°16000min™ i 33 % & MR EE ICHE L 22
T — & FUINTEE X678V T b =AH AT EE426V D #1594
Lol

B R A—TVEFEDE—FDANY Y
Table1 Specifications of the open-windings ED motor
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Fig.5 Open-windings ED motor
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Fig.6 Test configuration diagram of the open-windings motor
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Fig.7 Current waveform of open-windings motor
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Fig.8 Operating characteristics of open-windings motor system
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Fig.9 Characteristics of inverter efficiency (power common
method)
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Fig.10 Characteristics of inverter efficiency (power insulation
method)
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