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Study on the effect of current time harmonics for the performance of high speed
permanent magnet synchronous submersible motor

YU Songjian, WEI Wei
(College of Mechanical Engineering and Automation, Liaoning University of Technology, Jinzhou 121000, China)

Abstract: As the current harmonics is an important factor in the loss of the motor, it is very important to study
the effect of current harmonics caused by the power supply of the inverter on the permanent magnet motor. In this
paper, a 20 kW, rated speed is 6000 r/min, the length of 600 mm submersible motor as an example, the influence
of current time harmonic on the performance of high-speed permanent magnet synchronous submersible motor is
analyzed by using Ansys software. The results show that when the inverter is used, the torque ripple caused by the
current time harmonics, And permanent magnet eddy current losses than the sine wave power supply 11%, 72% and
81%.
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Tab. 1 Main parameters of high-speed permanent magnet

synchronous submersible motor
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Fig. 1 Two dimensional model of high-speed permanent magnet

synchronous submersible motor

1.2 % ERFITE

7k T[] 25 v 2l AL B 2 J Wk 8 = B2 ol 1 P A
B 0 5 1R AT R R . N A B R Ak B
L B AL ZE 4 AN i HL I ok i fA e kO 2 TR A B



HL RS T G 00 % vy ke 1l 22 i L Sl DL R MV 7

TR P2 A O BRAE Rk R A R0 AR 57 2 TR AH L
Ve B80T 43 2 B 2h 5 R

R e A UL B LA ANl A DL T
W3 e S WAHRS T 00 B fa B8, kA

Tcog (0!) = 76_W =
oa
mzL el 1)
“(R; —R})Y.nG,B,,,, sin(nza)
0 n=l1
_4p .
Brnz 2p) ﬂBr Sln(napn) (2)

A, ahE—FREEFEPORME—fE
H 7k Ba AT h D % Z TR AR 5 Lok i 8ROy
BT B s Ry ROAE FBRD SN FARFNE FHEN
tts hE TR

1.3 FEFHROMKMAE LRIRFETE

B, =P +P,
B =YK,[(BI+B))G ®)
P =K. [ (B} +B})G
X, Po. PRGN . RIEHEE: K. KAWL
W IR RS, CHRGEZEME, B, Boh
Rl 2 B RO R W R E T 4y i, G b kD
1.4 kEEAGRTIREITE
T A R P 08 07 450 P EL P A g

2

drv (4)

J
Pn=200

A, I A VIRIEB AR IR IR s ok Ak
P G, VoA R LR R AR

2 HHBRHMTESERRISH

2.1 TS FNIE R AR AY B

R T % By M7 D 5% D A4 Fh RN AR A 2 4 F R
(G IF V] T v F, B AL 2 A ik s B s2 L, A SR
ANSYS/MaxwellF [RCik i % i s i, FH%
Z P EE 2Bk A FMATLAB/Simulink$s
B R i R

BB RIME A6 kHz, EHIRBLHEA
380 V, isfrREfEHIRE, H3E R
R R . B — A R R IO, B

www.eage.com.cn

Special Topic | $5BI%EX

P E2F R, & AT B 3FTR .

60
40 -
20
<
m
E o
&S
R
—-20 +
—40 +
760 1
0 1 2 3 4 5
TS
B2 Z=HAERKE
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Fig. 6 Electromagnetic torque under sine wave power supply
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Fig. 7 Electromagnetic torque under inverter power supply
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Fig. 9 Distribution of stator core loss for sine wave power supply
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Fig. 11 Eddy current loss on permanent magnet and sheath
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