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Demagnetization Fault Diagnosis in I[IPMSM Using Linear Interpolation
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(Hyeyun Jeong - Seokbae Moon - Hojin Lee - Sang Woo Kim)

Abstract - This paper proposes a demagnetization fault diagnosis method for interior permanent magnet synchronous
motors(IPMSMs). In particular, a demagnetization fault is one of the most frequent electrical faults in IPMSMs. This paper
proposes an estimation method for permanent magnet flux. The method is based on linear interpolation. The effectiveness of
the proposed method for diagnose demagnetization faults is verified through various operating conditions by finite element

simulation.

Key Words - Fault diagnosis, Permanent Magnet Synchronous Machines(PMSM), Demagnetization faults, Permenent Magnet(PM),

Model-based analysis.
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Fig. 2 Flux paths of IPMSM
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Fig. 3 Flow chart for demagnetization faults diagnosis
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Table 1 Specifications of IPMSM for simulation

Parameters Values (Units)
Plot/slot 8/48
Max power 102 (kW)
Max torque 310 (Nm)
Max speed 9220 (rpm)
Input voltage 340 (Vdc)
Input current 400 (Arms)

Stator resistance 22 (m{2)

232 B&ZFA Y2 Look-up table

RotQ4sid zEo HolEHE SH5 sl dE&EE
3142 rpmOE YFSHA EFEIN, EAE A7 7|9 94
S ¥ 29} Zo] AFsto] 059 RFQ & 81I7IKI9 BEEA
oMol AlEHoldE STt Qo Ze SERAs A
(healthy) # oz} 1/8 AAIREOINE SUSHA Agstol Z
SETAAG] dF H oF AYEAo St look-up tableg
2HIBIRALY.
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B 2 WARY IV 4 #Hst 021
Table 2 Amplitude and phase variations of current
A7 37] (Arms) ARl 9 (°) oeore
5 1
50 10 02048
100 20 I
150 30 B
200 40 02022
250 50
300 60 0.1996
350 70
400 80
0197 ‘ : : :
0.069 0.0716 0.0742 0.0768 0.0794 0.082
Yoy (WE)
= 9 5 TXfere IAM Y] Ab&ol thst dF QIEEA

Fig. b d-axis inductance with varying PM flux under
demagnetization
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H =RojA Aot 11859 BlYAE ASsH] Y8l & Table 3 d-axis inductance according to demagnetization and
20| 719} ¢ato] 2+ 2504, 30°Y w AR LS HAL current under 3142 rpm and 30°
1/128 2R}, 1/64 ZRL, 2/64(1/32) ZRY, 3/64 2R}, 4/64(1/16) EEIET]
R}, 5/64 ZYRY, 6/64(3/32) TR}, /64 TR, 8/64(1/8) TRl LT('/;ms) SIS 1/16 2R 1/8 A&
ELHT iE%ﬂO]ﬁO% 3 é@a}%ﬂ' :LE];_“’ xﬂff?ﬁia%pﬂog 50 0.281523 0.281111 0.280064
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24 AEHOE A3t 2 B
24.1 Hlojg B4
2411 AgHY BlgY A

I8 5= Aokt dio] AlgE AE HIRo] AR g
dyEIB0] HPORE SQISHIA ABHOIM BHolA HR) FhES lelsel 458 Briel] floh SadMel BE ot
3719} Sak0] 212 2504, 30°Y m AR WAIEINS wol o etEet 1/8 Aol HE TEEE 0185l 1/16 At

242 21EE g5 g7t

2421 ARY Aol g FAngn

TR A @ dE QIEEAE LIEMIC) o) ZRMHIAl 9 UES AusRIch I8 62 3142rpm, MRS Q14 307014 &
TR W) M7Ioh dF QlEAE MEmom wWastg U RIS WESleo) T IAA Ao FEAIS UKL, 3
ERT QITh mehd] ASRZS o860 ZARIARGS 4 A& Healthy2 B3E A0]1l 1/16 FAb= 1/16 Demag® B
S5t = 9SS Hoj=EL) g AelH 1He) +(REe g4 2E ueEE olgsty

YIS 0|8 hEE IR S7|=RE o AAUFRICH 571



H71etsl ==X 66¢ 3% 20174 3

0.083
0.08 Healthy
—_ 1/16 Demag
g * Estimation
=
o
0.077 -

0.074 L L
1 2 3 4
Iteration
O8 6 Ya2lE dEslseo] mE 504, 30° 049 GAHA Q]
R 23
Fig. 6 Estimation of PM flux with the number of algorithm
iteration under 504 and 30°
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Fig. 7 Estimation of PM flux with the number of algorithm
iteration under 2504 and 30°
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Fig. 8 Estimation of PM flux with the number of algorithm
iteration under 3504 and 30°
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