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Sensorless Control of PMSM by using MRAS Method

Kyoung Jin Joo", Jong Moo Kim",
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Changwon National University", Korea Electrotechnology Research Institute™

Abstract - Low costed position sensor or sensorless control
method is generally used in the motor control for home
appliance because of the material cost and manufacture
standard restriction. In conventional sensorless method, the
stator resistance and back-EMF coefficient are varied by the
motor speed and load torque variation. Therefore, position
error occurred when the motor is operated by sensorless
control method because of these variations. In this paper, the
compensation method is proposed for sensorless position error
using the MRAS method and compared with the other
sensorless control method.
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Pole pairs (p) 4

Stator resistance (Rs) 0.0918 2

Inductances (Ld, Lq) 0.000975 (H)

Flux linkage (¢,,) 0.1688 (V.s)

Voltage constant (Ke) 122.4677 (V_peak 1-1/krpm)

3.2 MRAS HAlg 0|23t A|E20|M ES

MRAS HAS olgddol el SEf Fan SEdels 14
SE7} ARSES FAIES, ADGES $EFAV0N A8 27
L2 B wd &5 9 A} FHO}Oq PI 718 F435te EAE ‘” At
71 913 g5 ARE 7ok AA FEALES MRAS HAS o] &3
98 u QoiAt Astsh ANE o8 A3E Wide FAew 4
CERSELE!

[ p
<" 2.2> MH A2 PHEES

3.3 AIZY[0|M Zt m

Speed Based o
MRAS method
Speed using the

2000 ”

1500

1000,

Speed(rpm]

s00f-

1000

500

L L L L L L L L L
o 005 01 015 02 025 03 035 04 045 05
tisec]

<18 2.3
9 ABdH A3 HGS Fahe] MRAS WS olg3hel dojd
SEsh NS ol §tel plantel =W AA Qe FEA A FHY
2 %% gt
4.2 =
AN BIAE)E Qe

ES dEUEs Aoje gojgoz
B @G Ads)lel e S8H 1 low, HdE A
AR A4 AR BAPOT Adte] 9x 2D ERANZ A 43
A S AN WAL AT ol olRolAx ALt
2 owmRdAE A Fr1dE)e AMEs SrAo] waozA
MRASE FAste] 3)da &Rt fA8 3+ ﬂait} MRAS 7]EE 2
e 9718 w7l P FALEE ol §FOA MRAS 189 @
A& F881903, MRAS 24 RDe) H3n27] 744 d714 A
ko o]%zslo}_/q ANAA st 2} 03 Fg Ao,
S S FAFES RARE TS A3AT|E TG
FE Ed & sl ANE A Aol o= &
3 A& 9 & SAGAN FE L}E}Lﬂﬂ’i
. oh2bul g tﬂE/\]Oﬂ o3 EE3HES

[ ]

[1] T. Ohtani, N. Takeda and K. Tanaka, "Vector Control of
Induction Motor without Shaft Encoder,” IEEE Trans. Indus.
Appli., Vol. 28, No. 1, pp.157-164, 1992.

[2] Marwali, M.N. and Keyhani, A. “A Comparative Study of
Rotor Flux based MRAS and Back EMF based MRAS Speed
Estimators for Speed Sensorless Vector Control of Induction
Machines” , IEEE Trans. on Industry Applications Conference,
Vol.1, pp.160-166, 1997.

[3] Li Zhen and Longya Xu, “A Mutual MRAS Identification
Scheme for Position Sensorless Field Orientation Control of
Induction Machines” , IEEE Trans. on Industry Applications.
Voll, pp.159-165, 1995.

[4] R. B. Gimenez, G. M. Asher, M. Sumner and K. ]J.
Bradley, "Dynamic performance limitations for MRAS based
sensorless induction motor drives. Part 1: Stability analysis for
the closed loop drive,” IEE Proc. Electr. Power Appl., Vol. 143,
No. 2, pp. 113-121, 1996 - 45 -

[5] H. J. Shieh, K. K. Shyu, and F. J. Lin, "Adaptive
estimation of rotor time constant for indirect field-orented
induction motor drive,” I E E Proc. Electr. Power Appl., Vol.
145, No. 2, pp. 111-118, 1998.

02\4_,

;,: xN ﬂ?L

1

k)

12 5
2~
75&# e

Ry

'_Q olo l J\
[‘JO

o o&
2 Lﬂ

Ao
4]

i}

- 1012 -



