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Resonance Overvoltage Analysis and Prevention for the 3-phase PWM Rectifier Circuit
ZHANG Shaojun'; ZHANG Jiayu®
(1.SIEMENS Factory Automation Engineering Xi'an Co. ,Ltd. ,Xi'an 710065 ,Shaanxi, China;
2.SIEMENS Factory Automation Engineering Co. ,Ltd. , Beijing 100005 , China)

Abstract: There is the transient overvoltage in the 3-phase PWM rectifier circuit, so that the component
insulation is broken sometimes,but the research of it is few present. From new principle,the overvoltage comes from
the circuit resonance oscillation. The resonance is from two reasons: one is the unsuitable impedance match between
the line supply and the drive, another is from the drive system parasitic capacitance and inductances. And on this
analysis, some solutions were available to protect the PWM circuit and make it from away the transient overvoltage.
After some years used in many sites,the solutions are useful.

Key words: 3-phase PWM rectifier; resonance; transient overvoltage; line supply impedance; parasitic

capacitance and inductances

=M 6 HF I HL R R PWM 253 4% )& Boost il )
SRPVBOIR T 1R A, PTG BRIz 47 ) e 2 3
Ao BRI BGE T T 1, B OB IR
SZAK 0N AR RS BE B BR L R AR E
A PP LSRR R SRR T 1 s

H RERL 30 725 A
Iy 4 5

e = R
2 L R Bk
e L R T ’_/\@D

4 Jﬁ}JS}
2 s

1 =M PWM LR 29K 3 RG24
Fig.1  Topology of PWM rectifier circuit
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Fig.2 Resonance oscillation model of PWM rectifier
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Fig.3 Line supply inductance and DC bus capacitance (1)
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Fig.4 Line supply inductance and DC bus capacitance(2)
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Fig.6 Schematic diagram of the resistor module
6.3 SEMBIBEFELY

M TR bL Pk R RS S 8 )
FL A 1 4 B RN A S G, PR M2 IR T B b 4 e 5
JIHRAE R HARRR S8 G R A AR 2] A8
ar IR B DA K AR R R B R B L TR SR
FEPY, DELR UG A5 | FELPL RS AR T #5822 (8], 76 2
BRI LT B LR AT gt S i 22 i iR
12 1] L B R T B ) FL VAT 445
6.4 BLEEIEAIEBYLMIEIKEE

B T PWM 5 VE R 25 A8 25007 /9 AS W BR

(T#%47)
13



B Ak — AP B 09 TR B B ALTAL B AR R3S B B A ) R

wAEF 20215 HS51E F18H

AL A HER A

FH & 10 1 A AH W 7 F 3 B8 v LLE L FE
HL AL = T BB, IR IR TR R B, R R
IRTF1E TAE BT R 05 PR R 5 47 i AU 1, i AE 55
AL BR AT L R R, R G0 AT LA B I R E A
(B 14 /N S8 BORE 17 1) LS A1, DT S B 1
B SE 7 AR PRI . R T PRAh R G AR e 1, 1
MR 11 i 1 R 8B AR TR A [R] 25 53 5% B Bt hn
Yoo WK B EAELEIR Sl At T A B
Wi )07 38K

4

N
oH~

#

AR SCEF X BLDCM T A% S48 B 5l 1) I
S R RIS, &t —Fh el i = BeaUR shix
il 07k, BRI SSIE A0 - D FERE T PUE A2 B BL
2o A ] L S e ) ol s B R/ G L AL ) B
B 5 2) AE L BIL S B Be 5 | ARG I Hi s R4, 7
S T AL 34 () I DRAIE T RS 2 5 3) 2 R &E
AR IR BN B R el A I s, 38 0 S H 3t &
SN R AT IE A T, W] A 3 RS A e S
TALE AT RCR o

S0k

(1] B, Jr e i . sk g Jehil B AL B Ll ], v TR 2%
#,2012,27(3):25-34.

[2] . SR I B LS T AR IR AR AR ) R BT
[D]. HLH « #TTT KA, 2014

[B]1 WM, xIex I8, 588,55, BT b 2l 34 ph B0t T bl U
WUIEAL AL I AR 7 5 (). W T H AR 24,2019, 34(22) -
4661-4669.

[4] UL XS, AR B AR TR B A AL IC L A%
i B S8 AH S IR 5 0 14 43 B B AN, b H HL T R A
##%,2013,33(30): 106-112.

[5] A5AT U5, RV AT, 45 . TG AL A2 B8 TG Il LU L ML = PAT 3R
PR GE)). AL S FE A4, 2017,38(11) :62-69.

[6] 2% F Mk, B35 38, 4L . Jk T4k n) 52 v Sl 3 i) Je il 0 AL
Ferhr BAGEY )] UL 50,2008, 4(21) :17-20.

[7] Chen H C, Liaw C M. Current-mode control for sensorless
BDCM drive with intelligent commutation tuning[J]. IEEE
Transactions on Power Electronics,2002,17(5) :747-756.

(8] FJK, BoHE, 8k . JET- OSELM TR 1 3 F WGV A4 %
L] LS R 2R, 2018, 22(11) : 82-88.

[9] Tursini M, Petrella R, Parasiliti F. Initial rotor position estima-
tion method for PM motors[J]. IEEE Transactions on Industry
Applications,2003,39(6) : 1630-1640.

[10] Shao J, Nolan D, Teissier M. et al. A novel microcontroller-
based sensorless brushless DC (BLDC) motor drive for automo-
tive fuel pumps[J]. IEEE Transactions on Industry Applica-
tions,2003,39(6) : 1734-1740.

[11] ZEWINE, Sh A IR . i ) 20 B 5 | WL 70 s o e A ). v
S 45),2017,47(4) : 7-10.

[12] Kim T H, Ehsani M. Sensorless control of BLDC motors from

—

near-zero to high speeds[J]. IEEE Transactions on Power Elec-
tronics,2004,19 (6): 1635 - 1645.

[13] Wi, TV I 3T 5 Y S B ARG (0 2 L -4t 1 b P
JE3 5 SRt (D). 197 A B, 2015,35(9) :81-86.

WA H 4 :2020-05-19
ek H 11 :2020-08-14

333IFIFIIIFIIIIFIIFIIIIFIIFIIIIFIIFIIFIIFIIFIIFIIFIIFIIFIIIIFIIFIIIIIIIIIIIII IS IS IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBIIBIIBIBIBIBIB D>

(E#%137)

P X T Al R A R ALl T 4, v L
FE 396 A8 8 R L AL 22 8] B A3 0 L AL 8
WA, BB AT D s el e P S S35 S Y e W s, T
DA 38 A5 0 B B el A T R0

7 4

FT T = FH PWM R 45 F 3% 114 I 37 HEL B A
VR, PRIt ri g v I 2 o R T B 22 M o R
R, R R B IR . X RIE G A AR
R A LA AR KA TR Xt 2 i R PWM
T VIR R T BN Z — , e %5
A LA (Y E AL, R A R it S T RETH PR 5 1k
RN R

TE5 IR A R, AR BT IE BE A P
XtV S80I 52 i e K, HC U f g R A L A

SRR REI o 7E S BR A N v, R A L T T
FIRRR XA B 0 L AR b i — e L
PR R (A R LR BHPTDC e A 3. SR E
FERT IR R IR U S e, T DAAR g 1 350
Bl ik H R B, SRR IR AIR PWM 2L 37 1 FL % R 25
b HL PR A T A R B =R PWM L 2 1Y
i

Sk

[ AR RS A, 305 oM, 45 BB DR M. 45 2 iR . Jb ot i AR
AL, 2017,

[2] SIEMENS AG. SINAMICS low voltage engineering manual[M]. f&
= : SIEMENS, 2015.

Wk H #7:2020-03-22
B0 B 9 :2020-04-28

41





