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(Abstract)

Recently the interest in permanent magnet alternating motor using for electric
compressor become great. Especially the research on Interior Permanent Magnet
Motor has been doing actively for its advantages in the energy density and the
efficiency. In order to control the output of motor to the desired value, the current
control or speed control of motor are required. The accurate detection of rotor
position and speed information are necessary for the control of motor. In general,
the encoder, hall sensor, and resolver are used to obtain the information of motor
position and speed and the speed detection algorithm, M/T method, is applied.
However, the M/T method causes the error depending on rotor speed. Therefore,
this M/T speed detection method is not perfect. In this paper, it is proposed that
the PI control with a 1Ist transfer function and the integration element between
velocity and position are composed in series and this feeds back to the reference
value of position angle. The proposed algorithm is a function of the integral
elements 2nd term, speed element, is used as an output. Thus, it is possible to
detect the correct speed by configuring like the mechanical structure similarly. The
proposed algorithm is verified by using PSIM DLL and is applied to the BLAC motor
drive. And also it is confirmed that this system estimates the accurate speed
regardless of rotor speed changes. As a example, the experimental results and
simulations shows that the proposed method is very effective.
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Fig. 1. Motor Speed Measurement by /T-method
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Fig. 14. Simulation with Proposed Speed stimation



ste| =23 A7H H3=

I8

a9 15= AgE &= 3247 2 M 43

4 7 olgste] e AL 1700 rpm

A= mef 4 SAolth. 11 15

o] A WA F¥e A4 ¥4 Zwoln 1Y 157
o & WA srge A4 A 4%E 10057
Bk WA AA| ko) 247k ofnk 1% 15
o) Al WAl 7MY Zw 2A71EE o83t AA
3 Awg 1807 AA% AAEsl 270
ok 1% 159 Y WA TR ARlegeld Sw
7 A 052 Fol AAAE SEige
A3NELT1 010 © oF =3

o
Soln 19 179] S WA WS 20090]S
7 o A 2ot 24 B)ax
|

Al A 22 180% A gt 2007te] 5

179
719

sgollA] okte] QuldrErt 24

HA S5} ORI 9Pt RS & 5 9
Agk AAHOE e FEL 9SS Hel
T % 9k

sEHEEREE

sEHEEREE

BspgBit
=

B
5

= - =
™o

Fig. 16. Starting characteristics

/“'\

3 HEEHHﬁ

oz = - 7] = =
™

Fig. 17. Speed variation characteristics at High speed

AR 7o} AW Zolet, 13 179] wiH]
o} we Aok ATl o 24 SrEL - ,

EBEEERE

sEEEERER
\

EgEEEe

sBEEERER

3
i

s BERE
BT

=

Fig. 15. Step

w ] K =
™o

response characteristics at 1700rpm

N EELEEL

Fig. 18. Speed variation characteristics at Low
speed



(KS(A

E23 atpe|=2 0| 83F BLAC &30 101

re
1
10
E
mju
Rl
ol
E
l
_o'y
rir
=
il
Ho
1

r

7% 182 10 rpm®] Aol A ARk 7]wie] i
g% FA&wrt AAS=g guetA webtn  F IR G SRR L
U HolFt Atk 9 AEdolAe F AL B
B =RolA] Ao 3 =4 &% 7]Ho B S R Ay fany HE17 RAEy Saey e S
(R AU S 2 4% W A AT A AT
I AL RE GoA] g 3% EAS vl T arar 4,
HRIeEN 712 MT-7IRED $pobs B b i
=
TEI:I-‘ Chil 10,0V Chaz 10.0 V ; M E00Oms A Ch2 W —IS.O:
I oW

Fig. 20. Waveform of real Rotor Angle and
Estimation Rotor Angle

7. &Y 24t Teza -
I8 19% AljH &34 darss elst
7] 9ol RE RA Alaw ARS dehia o ]
o BSRE A% BEA/S Agelel ogd |
72 Aolitomn R4 e AgdEs Ao |
H, BAE S48 Sl EAAINNC-T100-
175-RE ARSIt Adeinls ghe Alofie SERRE R
of A=A 2-channel D/ATIHEIQ QAZATT S 1 L R LR T
£ ool B2 & Qus olgick
T8 20 HE AR AR 3A zheel = (@) 7154l AR 9x B HE &£k HE
4 Z4ws WolFm itk 17 209 A WA T weme -
B A4 33 Zwoln T wiA wrde 44 ¥
A 7R 10MEo] el A Bja 2o o/ A
oA WA sige 3grvert welg Aokt | _ _
Lo gad 34 S% At A4 o 4w e
£ 79l 92} glo] FEeka 9L & % ek —

Ch2[ 5.00
1

Mo os] A Chi FET60 v
EEE 5.00 V Jcha[ 10.0 ]

v
vV

(b) BeRel 23t BN BE| S5 oy

Fig. 21. Rotor Position & Rotor Speed Estimation

I8 2lakz F53F AeielM 7154 HE 9]
A Xk AR e 5 Al 71l o8 -
s 4 S5 dERAL 3ok I 21bke
AEeIA ot Tl TAdE el B3t

Fig. 19. Photograph of System



I8

>

o
Lo
LN
.

—

o]
=~ Y o
52 e 1:1
rE Y
w2 offt rlf tT ol |o

=

[e]

—_—

£
=
Bl
ik

gt
o3l

Sl

1) S. A. Nasar, I. Bolder and L. E. Unnewehr,
Permanent Magnet, Reluctance, and Self
synchronous Motors, CRC Press, 1993.

2) M. A Alhamadi, et al., "Precise method for
linearizing sine and cosine signals in resolvers
and  quadrature  encoders  applications,”
Industrial Electronics  Society, 2004. IECON
2004. 30th Annual Conference of IEEE, vol. 2,
pp. 1935-1940, 2004.

3) D. C. Hanselman, 'Resolver Signal Requirements
for High Accuracy Resolver-to-Digital Conversion,"
[EEE Transactions on Industrial Electronics, vol.
37, p. 561, 1990, Dec.

l

(H412014.06.27. 4=78:2014.07.11. 7§A1244:2014.07.18.)





