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Development of High-speed Elevator Drive System
using Permanent-magnet Synchronous Motor
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ABSTRACT

In this paper, a gearless drive system using a permanent-maget synchronous motor for high-speed elevators
is addressed. This application of permanent-magnet synchronous motor to an elevator traction machine enables
several improvements including higher efficiency, better ride comfort, smaller size and lighter weight, and so on.
A PWM hoost converter has been also adopted so that DC-link voltage regulation, bi-directional power flow,
and controllable power factor with reduced input current harmonics are possible. To increase the reliahility and
performance of overall control system, the unified control board, which can include the car and group controller
as well as PWM converter/inverter controller, has been designed based on a DSP TMS320VC33. In addition,
the dynamic load simulator system has been developed so that the drive system of high-speed elevator can be
tested and evaluated without any limitation on ride distance. Some experimental results are given to verify the
effectiveness of the developed system.
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Table 1 Comparison of permanent-magnet synchronous
motor with conventional induction motor .
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B RATINGS
Power 40 kW
Torque 1399 nt-m
Speed 273 r/min
Voltage 315 Vrms
Current 88.1 Arms
Efficiency 94.7 %
PF 88.0 %
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Ls 2.85 mH
w};;-,;rm‘ 977.30 Vrms/krpm
Jm | 501kg-mn2

g8 AT AME 57| HEJIE Algs A
Fig. 8 Traction machine using permanent-magnet
synchronous motor

T19) 89 AA ElZr ERele] AR F R A 2Rl
A7 5 HolEr)

1Rl 9 A el 2ol
Fdsk wel LHw uE A
JiElal A upslow olHy ozt =alElS Hof

> l“/]-
T

.1

i . 300

Speed T e e [r/min]
B -300
Converter 300
Phase -—-*—-——— [A]
Current ’ ’ : , 7 -300
Motor i o 300
Phase Ol [A]
Current ; -300
T 4000

Torque Ve e T ]
R B -4000

0 Timefsec] 20

T3 9 A F5 mHdAM st BT

- SRR T}

Fig. 9 Down operation under full-load condition

6. &

I

VoA gt MY B dElE olEd

oAl [e] \
g o)y Alaglg Frlojd g AlEle) )

- i =}

Wb )%tk Aenoly FElew /Ed

I

frie el Al G AAE w7l derls At
of U dekslar FaghE lAtst v
Hooked A =9l 4 Q9duh Aol AlsRlE G
el wel DSPH ARgske) Bt Alo] AlaRle
TEGoA Al Ale] Alzgle] Al R A
U AT AR AR ang slejulely &
Hak Aldkelole] Alagla Ruete] &4l Aol Tigh
AeF glol g Alzagiel vhekdh Algle] Thg stk
G N et dhls AR AR e) EabRl
g % oA eae)Ee Ak A e 2 A

s}
2% A ol 9l

]

P 2 9

[11 N. Mutoh, A. Qomiya, and M. Konya, "A Motor
Driving Controller Suitable for Elevators,” [EEE
Trans. On Power Electron., vol. 13, no. 6, pp. 1123 ~
1134, Nov. 1998,

[2]1 V. Kaura, and V.Blasko, "Operation of a voltage
Source Converter at Increasing Utility Voltage,” TEEE
Trans. On Power Eletron., vol. 12, no. 1, pp. 132~137,
Jan. 1997,



4 Aepol] Py Al A

545

[3]

Ha, and Secung Ki Sul,
Field Orientation Control of an Induction Machine by
High Frequency Signal Injection,” 1EELL Trans. on 1A,
vol. 35, no. 1, pp. 45~51, January/'chruary 1999,

Jung Tk "Sensorless

(4] Dae -Woong Chung, Jun Koo Kang, and Seung Ki Sul,

[5]

"Initial Rotor Position Detection of PMSM at Standstill
Without Rotational
Drives,

Transducer,” Electric Machines and

International Conference [TEMD), pp. 7806~ 787,

Ay A

l, 7] /) o 1}0!&1

1 7y 1o
Jolv] A
334, 2001

f~v 1}‘/‘\./] /
H]OIH ]’H'Jg A4

LH—Ql - 11, Pp. 332~

O
o T
..\..

f:im
fogt
E
B

ok 5
Jo N

HY F (& HKR)

Ro |
19704 118 282444

o3t &,

19944 Mty
19965 = e
A ~ 1999

19802 AM=2CH3}

Igm]
7S 82 19831 = hsrel X2
Jeatnt E( A—MH. 10863 = chstel &
(EEAL. 1986 ~1988  University  of
Wisconsin—Madison 24 7#. 1989 ~1990
LG AR Moloiy, 1991 sy
Metstn M7| - HEe|2ste ns

e A (HE %)
1973 28 22944,

ZiEshat E 19974 & st ®|3
2o SAUMAN. 19973 ~HA o el

A7) 5 (&%)

1968 108 524 1993 ZAZTHstm
MIIBEI £ 1996d £ HEre XY
Zeth BRUAAD, 19966 - 1008L A
539 ASHARE 22 20000~ A
HrHdlHlole] J|E0i T FUATH,

A (L)

19594 113 2244, 1988 olsiti&m
Holsett £ 19883 ~oix sl

Hlolel 7|z oiTa HeololTs

[

AN E(hgik)
19519 6% 154, 19756 Mgcistm A
1@kt S 10850 ~ oA B2

Ol&] 7|&op4 A7z



