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Feedforward Control for the Grid-connected Converter Based on the Grid Voltage Correction
LI Xiaohong

(Department of Basic Education , Inner Mongolia Vocational College of Physical Education ,
Huhohot 010051, Nei Monggol , China)

Abstract: Grid-voltage feedforward is widely used for improving the startup performance of the grid- connected
converter and suppressing the effect of the grid-voltage harmonics on the grid-injected current. However, many non-ideal
factors in practice will weaken the voltage harmonics suppression ability of the feedforward control. The mathematical
model of the grid- connected converter was built, and the influence of the delay caused by digital control and voltage
sampling low- pass filter on the voltage harmonics suppression ability of the feedforward control was deeply analyzed.
Further,in order to improve the voltage harmonics suppression ability of the feedforward control, the feedforward control
strategy for grid-connected converter based on the grid voltage correction was introduced, and the calculation method of
the optimal correction step was also given. Finally,the simulation model of the system was built and the simulation results
confirm the validity of the theoretical analysis and the feedforward control strategy.
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Fig.1  Grid-connected converter and its control principle
considering the digital control, voltage sampling

filter and grid voltage feedforward
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Fig.2  Control block diagram of the converter’s output
current considering the digital control and the

low—pass filter used for grid voltage sampling
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Fig.3 Analysis of the delay characteristics caused by digital control
WE 3 i, BUF A il 2 7 A 3R 1 9 5
RE AR, A TR AR RN SR . et &
ik 20 1) >f i 42 o e 57 R 2k b — g ol SR T
PR 2P PWM LLBHE , H RN R4 e (k=1) +ue
(k=1 , TRIEE, $0F 7 2R A sl A, 15 31 24 iy 4
il JEL I ) 00, () e () S ZABLAE b1 REZ R, BR
TR RS LR A T A B PWM L8
A fEd , AT UL, PWM LB AT T 2 2 ] £
FEE 1A T B E RS IR A Rl
Gruang($)=¢ " (3)
Ao TOobEhl R A, 24 PWM R plss
89



wAAES 20205 %505 %S5

Fweir . A T W b, RS IE 69 5F P I O 5 A A ) ek

O AT 2T HEAE — s L A (R
A BAT R R R R
O (4)
25 b B R TS AR SE 40 5E PWM Fb
SRR AN R 7 | A R 0 20, B
Goa(8)= GGy () =€~ (5)
22 RAEEERESINMERS ST
A5 T e 1 G U D B U R
SRR M A AT B E RS S
8 L AU R UL, A2 336 B T
FRH

_ 1
G(s) w%suiﬁl (6)
b o, 1O 4351 A U I 2 1 A LB AR R I

AV Y08 U5 25 X AN [R5 i 77 A 1 4 Fiof
PNV NI (EP ¥ 28 = o RS D o W W T N 15
B R/INFT A RICR — A B RE I R, J)

Gis)=~e "™ (7)

S Toee Sy I Y08 002 48 S5 85y 40 92 B AT
A A SR A R/, A T R A5

— wlwc
T =arctan(

O(w; - o))
s o, R THAME,
Kl 4 5 0~2 kHz, 0=0.707 A — i {1 38 318 %
A AR AE IR BRI , 14 4 0« 78
LR LA, 192 (R R o042, T
TE AT — R S e A 7R AR BUR DL BT ST A
R HIE P R/ N R AR SHE B

Ve, (8)

; .
2 10 f—'ﬁiﬂ(fﬂjﬁﬁfﬁﬂ-}%%‘//‘f/\
=N RV Siis
g2 AR
-30L . :
1
- RN EEAERTI TN |
2 _gg TR A )
Z I
= '
—135

10° 10’
%z

P4 SRARIRR 5 L ARISER R4

Fig.4  Analysis of the delay characteristics caused by sampling filter
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Fig.5 Frequency responses of output current versus grid voltage
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Fig.6  Output current control block diagram and its transformations
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Fig.7 Frequency responses of output current versus grid

voltage with/without voltage correction algorithm
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Fig.8 Frequency responses of output current versus grid

voltage with different voltage correction steps

5 {5 EAEIE

R T 5 UE SC B E 43 BT A I A A

] F, A T 1 T 45 ) SR s %) 4 %0ME , 7 PLECS
TS T RS EARAY SR S Y 3 B
S HGEAT TOFEAGR . 8 T RUE R I
HLH A I BE ), FE L B R P A5, 7, 11,13
17 YGRS A 5V, A CH R H 8 TE 5
TRATA T LA RN 9 Fr, BT AL, H O R B
A 30 B AR T L 4 H PR I A7 R D FL R ) R ) A
K, 4B R I i 1 FL Y THD o 5.4% , 7R3
MBSO R Z5F T, I A H o H P& L 5 1)
FLEE AN 10 B, 7T D0, bRk i e 3 37 1 D
P 118 52 T 2658 /0N i L 0 8 1, 0 BT ¢
(F#F11270)

91



wAAES 20205 %505 %S5

JA A 5 A T FPGA 69 =, -F APF %k 945 %)

Sk

(1] TIRZ, XUHEE, TR, 45 R Il Ach ez m .
55 3R LA AU Tl bk, 2016.

(2] PPk, AU X S, 4 T[] 25 e 2 A b 28 A4 T
08 A ) A 2 A T A MR () ). L TR AR 24,
2016,31(12):161-169.

(3] AREARSRHESC, R, % LT FPGA RUBH b FA R f g
B TRE G L] B4R, 2016,50(8) : 106-108.

(4] 8T XV, 2090 A IR ) I DL A8 Mol 25—
SRS LT]. TR AR4,2018,33(19) : 4573-4582.

(5] k)i, ARTA MG, vk, 45 . TR = RS APF A 3T B 2 i 5
mEtFgE[d]. M i FHAR ,2018,52(9) :34-36.

(6] BKHITE. 5T FPCA 19T %1 = g A Y5 e eI f s i
D 1. Abat by Talk K2, 2019.

(7] JFscte, ko, /AN, % 3T kA bR R AT APF
Sy AR GRS (1], AL 3 ,2018,48(11):9-14.

(8] ukih4a, 3aT, dhat, 45 . 2 WA e A br R T 38 8 IS
H R [T 1. v R E HL T 224417 ,2010,30(3) : 55-62.

Wk H 7:2019-09-16
& 250k H 191:2020-01-03

33333333333 IIIIIIIIIIIIIIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIIIFIIFIIFIIFIIFIIFIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIB >

(@ =3 T
H:THD 4 4.0%.

HLRAHLFE f 3

iL/A(100 A/KS)
e /V(100 V/KS)

t/ms(10 ms/f)

B9 ARIMABIER L FTE5R
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