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Oft-Line Parameter Identification of Permanent Magnet Synchronous Motor Based on Current Norm
Ji Xiang ™, Toshihiko Noguchi(Shizuoka University)

This paper proposes a new approach to off-line parameter identification of a permanent magnet synchronous
motor, using its current norm. The current norm changes as a parameter mismatch varies, and the minimum or
the maximum value is obtained when the parameter mismatch is completely eliminated. Using a simple
hill-climbing method to search the minimum or the maximum point of the current norm, it is possible to achieve
the off-line parameter identification. This paper describes a basic operation of the proposed approach, and
shows relationship between the parameter mismatch and the current norm on the basis of the motor

mathematical model and computer simulations.
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Fig. 2. Vector control block diagram.
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Fig. 1. Permanent magnet synchronous motor’s

mathematical model control system.

J

III - 315



3-70

IR 24 RS BRI TR 2

(2:2) BR/IIWVLDKRDDAHE AR TR —
AT AR AT L5 2 O I a
JRERYET, 2oy ZRNSd, qioERE R
THEIR S/ NVLERD D,

3. RETHRIEVRATLRULVZIaL— 3y
PMSM DH:E & K52 & o TR — % ORPENE S,
SPMSM (3 L, =L, =L, Fi¥ETH 5, IPMSM T L, < L, F§tET
HDH,ZOZOHEEICLSTH 38 ODEEVAT AERET
o AENIA L H 7 2 ARE EMRREZ £ & O TRE
T %,
ay ha—J[WONRT XA =2 BT HLERER IV LDE
{LHEMEZ YD 1200 BEAE D o AT LM L7z PLHIEIT P
HEC R DD,

(3-1)  SPMSM D/RS A—AREE ET—XD/NRTA—X
FIRFICRE IR B2 DT, 2 2 TA v X7 X o R LRI
AEET D, £ 11232 b— 3 M SPMSM OEH A
Y,

(1) AVF93REE
K 3IZA X AREY AT DOWERZ RT,

Ty 785 Qi EiftERD L,
,G,(G, +R)~i,G oL, —L)+a*(L, - L)y

i, = P4 9 rq . (1)

(G, +R(G,+R)+w (L, —La)

. zG)a)(L L)+a)(L -L)y
= . (2)
(G, +R)G, +R)+ o’ (L, —Lu)

UTOZEM%(1), (NRAT B,
i,=0G,=G,=G 3
1), @IFLLF @), BT/ b,

-G, - L)+ (L~ L)y
(G, +R) +&*(L,-L,)

l :§GA6p+R)—ww«§fR)
" (G, +R’+0'(L,-L,)

K@G)NLEI VLB RD D,

H(6) TEIL /) NV LOERFELRD D,
NWIA—RIFRIVICHET D, HigevIal—va
CORHE AT,
ML / L A T = > e —Z & E— 2o
UHE DB AR,
K 4 79 L5 ITWAEIE 0 ISR 558 EH / L A3 K
2722 %, %GDH#:"/]\H%ﬂﬁI WRELIA v HZ T XA
LE—HDOA L F T E L AF—ETH I EELTY

K3 ETHALUH I HUAREVAT A

Fig. 3. The proposed inductance identification

system.
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Table 1. Parameters of SPMSM.

Number of poles 4
Winding resistance 048 Q
Rated output power 1.5 KW
Rated rotation speed 7200 r/min

Field flux linkage 0.06737 Wb
Damping coefficient 0.00019 Ns/rad

Inductance 7.3 mH

Simulation speed 3000 r/min
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Fig. 4. The comparison of theory and simulation current norm
change characteristics by changing the control side inductance.
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Fig. 5. The proposed flux identification system.
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Fig. 7. The proposed q-axis identification

system.
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Fig. 8.  The comparison of theory and simulation current
norm change characteristics by changing the control side

g-axis inductance.
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Fig9.  The proposed d-axis identification system.
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Fig. 10. The comparison of theory and simulation

current norm change characteristics by changing the

control side d-axis inductance.
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