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Control of Inverter Without Electrolytic Capacitor for Permanent Magnet Synchronous Motor Drive
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School of Automation, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract: A large DC-link electrolytic capacitor is usually used to provide stable DC-link voltage in a single-
phase input inverter for interior permanent magnet synchronous motor (IPMSM) drive. However, the large electrolytic
capacitor occupies a large volume and its lifetime limits the lifetime of the converter in many cases. Power factor
correction (PFC) circuits are added to correct the grid current quality. In order to deal with these issues
aforementioned, a new motor drive system without DC-link electrolytic capacitors was proposed and a new d-and ¢- axis
current distribution strategy based on the concept of “average voltage margin” for the high grid power factor was
presented. The simulation results illustrate the validity of the proposed method.
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Fig.1 Main circuit of inverter without electrolytic
capacitor for [IPMSM drive
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Fig.2 Overall control diagram of motor drive

system without electrolytic capacitor
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Fig.3 Diagram of the d-axis current reference

-V, /L, <i;<0,
22 gHERERRE
EFRZREERRT ,E5X0).X(7)
K3(10), /BB TR
P, sin’(w,0)=1.50,i [¥ +(L,-L)i ]+

i
L3R, @ +i))+ 1.5(Ldid§ +

_di, '
quqqt-) (13)

78 W% T P FEL 5 R 2 R P, A LR D R Py, K
(13) AT feifb A
P, sin*(w )= 1.50,i[¥, +(L,—L)i,] (14)
| P, sin’(w,0)=2w, T, sin*(w ), 7T 15 Bl g
HLIR A E R
ih =2i;  sin’(@,f) (15)

R0, R SRR I
3 GEFEBHAR

T BUEA ST IR E S R A, o
T RTFZ 75 8BRS B TG LA R S AT AR
HIBKRE R B IR B R I AR, FE
B RS H0Ch . B N A B ERE N 220 V,
R, R 332 2y 50 Hz, W46 A B, BEL 5 B IR 45 31 Ry
0.5 Q02 mH, BB ARMS pF HBHBEA,
ARSI LSRR K 10 kHz, HAREH1E
1 kW, B EHE T 5 400 r/min, FEH4E 1.8 N-m, 2
X} A% B = A0 P 3 2Ok RE R 25 AL, Al S5
$:R,=04775Q,L,=6.11mH,L =817mH

E 4R E TR TdMBRREREE, 7
LA, Raat Rl A -3 A, J i B9 E
SHREBT, EMERSRE  BRESKHB R
IR BRI, LA 100 Hz R AFE-2AF 13 A
ZB)Es .

qHIRR/A
% '

R /A
]

=2} ! i,

_4E ’ I '

-5 . . N ,
1.16 117 1.18 1.19 12
ts

B4 dgf ke SuIE

Fig4 The d~g axis current waveforms in steady state
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Fig.5 Responses of the motor speed and the d—q axis

current as the speed reference increases
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Fig.6 The grid voltage and grid current in

steady state at rated operation
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Fig.7 The grid current harmonics and the limits
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