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Deadbeat Control of Active Power Filter using Lossless Resonator
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Abstract

In this paper, a new simple control method for
active power filter which can realized the complete
compensation of the harmonic currents is proposed
In the proposed scheme, a compensating current
reference generator employing resonato
implemented by a DSP(Digital Signal Processor) is
introduced. Deadbeat control is employed to contro
the active power filter. The switching pulse width
based SVM(Space Vector Modulation) is adopted
so that the current of active power filter is been
exactly equal to its reference at the next sampling
instant. To compensate the computation delay of
digital controller, the prediction of current Iis
achieved by the current observer with deadbeat
response.
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Fig. 1 Construction of the proposed system

I
{ Calculation of | 4

22 AR BS7]
g2 Aoir]el A

AUAD AZe FEHALHS
2479 A=Y SYEAE AAAA DAL
98 45e AsAzE 9le] Btk HeA, 2 2

o]
s 2ol >3ALFHY FHAFY 20T T4
Jedgez Brsd 45 AFBE

Bgs 2o
Tkt D= TR+ 0 B+ Gl (B~ TUR) (@
A7NM, AE ERAE, o LH=0.(B—0v,(B olF,

Predictive current observer

J8 2 d5dFERT|

Fig. 2 Predictive current observer

AFBE7S LAY et Lok

e+ 1) =(1—G)e(B) (5)
4 (39 AFVEIY eAYPHe2RE AR

% 7)7} Deadbeat g5 ZE 24L& G=1°|th

AFHZY A dEd FEHHIEY &9
AFE 4 3)Y Deadbeat Aoy Aol ALgsld ot
23 o] #Hrl

v (B =ikt -

% TR +v (B 6)

2.3 7 E o] A
4 (DEREYH AEY F7) T,HdA TEHHY
B 22HAF (b7t AWA (b E FTEV
A FHEEY MEe o3 I

Vit + Vi, +Voto+ Vity—o, T, o

=L{iw(k)—1i.(k)

A7NM, Te=tqtittgtt; (i=1~6,/=1~6,])
ot

A (e d—gZEo 2 B3y d&a 2o

Vi, cos(—1)(#/3) + Vi;cos G— 1N n/3)=K 4

Vi sin(G—1){(#/3)+ Vt;sin(G—1)X(#/3) =K,
A7NM, K, % K, = 352 ohga 2,
Ki=va T+ Lo k) =i (k) ©
Ka:Uqus'*’L(l':a(k)_Z'gq(k))

2 @EHE FEUEH dHe e A=A o
=3 Zo] "ot
K ssin(G—1)(n/3) — K ,cos G — 1)(/3)

Vsin(G—0)(x/3)

_ K,cos(i—1)(n/3) — K 4sin(i—1)(x/3)
b= Vein(i—(/3)

t,=

- 351 -



to=t;=(T—t—~1t/2

dHEY MEAE TEAYEIUEY EFFHFY
o] Havt HEE JeEojxel ot 3, R
T o3t 1 AEH F7] T, WA 5123
B &8H4F i (p 7 AHA (k) E FEI F
FoA BE AS, 3dEHe AfeAst 4ot H
S5 dEisojzer drh A (DM SEHEEH Y
FHEAFLAE e 2ol Hoh

LAi (k)= Vt;cos{i—1)(7/3)

+ Vt;cosG—1)(7/3)— K 4
(11)

L4i (B = Vt;sin(i—1)(x/3)

+ V¢, sin(G—1)(#/3)— K,

B, FEUE AWALLE E Zo] FAAL
L‘i‘l‘lll: Ts

2 (12)
K jeos(i+7—2)(x/6) — K ,sin(1+ 7 —2)(x/6)

+ 2 Vsin(i— 7)(x/6)

tszs ty
3. s F27]

2 edd SEAAYHY Lan nAEE A%
At AFGrAd TR o5 AAE T
371 olgad uas, med AN F
dze 19y 33 2

<
b
_— <—

~

3 3 Fed ST7|e S7t8 R

Fig. 3 Equivalent circuit of lossless resonator
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Table 1 System parameters
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