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Power Factor Dynamic Matching Control for Three-phase Rectifier with Power Feedforward Compensation
HE Weidong', CHENG Yan’, WANG Qingfeng?, XU Lie',ZHOU Yiming'

(1.Department of Electrical Engineering , Tsinghua University , Beijing 100084 , China
2.AVIC Shaanxi Aero Electric Company Limited,Xi’ an 713100, Shaanxi, China)

Abstract: Rectifiers with small DC-link capacitors feature the advantages of low cost, high power density, and
small volume, showing significant application potential in aerospace, marine engineering, and other fields.
However, small DC-link capacitors provide weak DC voltage support, and sudden load changes can easily induce
large fluctuations in the DC-bus voltage. A small-capacitor rectifier power generation system was investigated.
Based on the instantaneous power conservation principle, the suppression mechanism of DC-bus voltage
fluctuations was analyzed. Combined with the power factor operation characteristics of the generator,a power feed-
forward compensation control strategy based on dynamic matching of the generator power factor was proposed
based on the voltage-current dual-loop vector control, so as to suppress DC-bus voltage fluctuations caused by load
switching of three-phase rectifiers. The proposed control strategy was validated through experiments. The results
demonstrate that the proposed control strategy can effectively suppress DC-bus voltage fluctuations caused by
sudden load changes,and significantly improve the dynamic response speed of the system.
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Fig.1  Electrical structure diagram of generator rectifier
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Fig.2 Energy flow diagram of generator rectifier
R HALEE A A D e, — i Rk gh
TR, 57— BBl B S L A e i R AT
FOVAF o YABE BN B 4 B £ A
i S D EE L Al T oy L AR 3 AR R
EONERTTRAE L TRRRYI R S
P..=U, I, (1)
Krf U, A 1, 2 L
KM P, A0 TR
P, = V3. Ui * Lo * cOSQ (2)
KU, HHEHLE FLE L, WRPLUE F4
FHLL ; cosp A LML) R K
HL 25 HUA TE LU L R I Bl I A 2 AT R
L, AR QAT R AR 3
. dUdc
Q.=U,-i;=C &
Kb CHHAERE
MR YGRSy A48 T 2
P =P t0Q (4)
B 2)MAGCARX (D) T EHIHE
JEARE AT AR
AU, V3:U,, 1. - cosp = Uy - I,

de c-U,

H1 =X (5) ], 520 B i B 2 H s O 5 R B
WRZ — 2 AR E, B R R AR R e
/)N B R E 2 H i 2l E 2 L 2 T G A
o SRR AR REE TR, Bl A5
RARBUBOR , il RGELAAE 75— A
UL B2 L T I Sl Y PR 2R 2 D 3P, el =X
(5) 73 F AT A5« 24 K LA i a1 DR AN S5 T
NER/ NIRRT R o= O R 2 W A S e S 2
Rl

TERSEOT , BB R4 R A2, i
N Ay HL L S B 3 4 0 T it ) £ 2 2
BN EL A 17 A8 AR SRR I, U RE 2 L
TG I AR H A i AL I i AN B A
PR TR R 11 B AR, S 2 A e, L oE
2B E PR o R R AR sl o PR FE A5 ]2

17

U, (3)

(5)




wAAES 20265 FS56K FTH

T304k, 5 R T o BT AME 69 Z AR B B oh 5 B 403 25 I B3 h) SRk

g

U

B v 20 R A PR BRI R I ] RE S
VRN RN ENA Y&

2 KELR AL B S AT

JK G 1) 25 FAILAE A Fi s AT I i HE = S 0
HL, 22 R U e e e DU R R A SR B
PR ATIE R RISk e RN i 2R 77 f VA S S
Uk 1 52 O v 55 52 U FRL D 2 ) A A ) 56 TR
P BREL T WE S € 1) R AP R RS AL A &
d Bl o B 5 7 wEgE B i i B AR 45 O
HAREANTE 3 7R

3 R HLE T T AR

Fig.3  Generator stator output voltage and current phase diagram
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Fig.4 Permanent magnet synchronous motor generation state equal power factor line
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Fig.5 Rectifier control strategy based on power feedforward compensation
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Tab.1 ~ Motor parameters and rectifier parameters
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Fig.7 DC Bus voltage fluctuations upon load input
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Fig.8 DC Bus voltage fluctuations upon load output
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