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Abstract

This paper describes current controlled PWM technique
of IPM synchronous motors for a wide variety of speed
control applications.  They are however limited in their
ability to operate in the power limited regime where the
available torque is reduced as the speed is increased above
its base value. This paper reviews the opcration of the
IPMSM drives when they are constrained to be within the
permissible envelope of maximum inverter voltage and
current to produce the rated power and to provide this
with the highest attainable rotor speed. This paper proposes
a new field-weakening control algorithm wusing phase
current feedback to improve the torque characteristics and
to reduce the torque ripple of IPMSM in the constant
power region. The improved torque characteristics of speed
control strategy with current feedback control algorithm is
analyzed and the performance is investigated by the
computer simulation results,

LM E

[l Aokl af MolE A9 PWM U
Ha FEEE 9744 52385 7(PMSM)e] diE 4
77 g3 AYE3 Ao €4 Agd 974 F)
AE7E HAA GF A4o] AAE HA wek
A9 o PRAM F7] AHF7\(Interior Permanent Magnet
Synchronous Motor:IPMSM)¢} Ewl MY APy
£7148%7)(Surface Permanent Magnet Synchronous
Motor: SPMSM)2 £ /% 4 U0

E =BoM A4y 2F MR AFole WAHE 9
3R $7] AE7I APMSM)EZA W27 GFR4 e
2 FA=sle] gAde]l Am Yol Lol AL WM
FE Ay 2o} gasch IPMSM& 7iA| 3o g
BRginz n&eHe] Hgol g, FEFFe] 2
o} Ar\Al wratgs A FAaF BA4L /A YUtk
olig e U EL2GAolA Hatohz), AAET
ol4bol ofAlAl (YW FE)IMe AoiE 7HEEHA
ek (1)(2) C
B =R oy IPMSMe EAE ubsto g sl
Al2de] Ag g AFAP HH UolM Ee3 54
o AAEHY ez AFAVAAT 7 Zef 34 A
£ AA JAFAL AP oL BAY
s AR Aoy AE-E Ak
Aere galae AgsolMe] A BB4E 9
Z %}

2.97AA BAA%Y £83 299

AN F7) AECE AT AR Add 93y
Axtsle AN Ay B WEAe Fxe FAbE,

27 4T o, B2 HANE d - oFEAS 4E N
wA4ez gHsia dnngch
V ods = Talgus T @A ggs +PAgas H
oA 7\A,
Age= 1 A=Al *
A)E dq 4EEE JeEREE,

Va=Tyigtode+pin

V=115~ @dg +da 2
A 71A,

Aa=Lgias .

A‘h = Ldids +‘Zm (3)

AGCIA 1,8 GG ARAs YEHoH,
Ly LE dg & 2710820,

AT FrAE0lY YHELE T.E

Te={(P/2)] Aplo—Aetal G)

ot}

38 BAF g ELa T.E AG ol
EYY 4 o

Te=(P/D] Anice+(La=Lo)igial )

oy L IPMSMe] sl el
Fig. 1. Vector diagram of IPMSM.,
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Fig. 3. Cumrent limit and voltage limit circle diagram .
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Fig.4.Block diagram of Phase current error compensation.
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Fig.5. Cument limit and voltage limit circle diagram.
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Fig.6. Speed vesponse of current feedback(a) and phase compention.(b)
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