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Digital Implementation of Delta Modulation Technique
for Current-Fed Active Power Filters

Byong-Hee Kang Jong-Gyu tiwang jac-Sock Gho Hyung-Soo Mok** Gyu-Ha Choe
KonKuk University +*Seoul Polytechnique University

Absiract - This paper presents a digital implementation of delta
modulation Technique for Active Power Filters. Delta modulated
scheme is {o control the harmonic-compensating current
indirectly by adjusting the capacitor voltage to be sinusoidal. The
overall control system has two feedback loops. One is the outer
propotional feedback for loop regulating the dc current of active
filters and the other is the inner feedback loop for maintaining
the ac current waveform to be sinusoidal, and have zero power
factor angle(ic. unity power factor). The characteristics of the
proposed is investigated by digital simulation using ACSL and
experimental results are obtained by TMS370C756 Single-Chip
Microprocessor relative to analog delta modulation technique.

1. ME

H3 dYdgnriziel Ago] g2 Frhge] uy RHEQYHS
o ﬁ-_’tﬂw} TEAY ¥ syt YR Qo o ¥
I+ Eol/ta de At wey, At AU ¢
B & 7] SN 29 473 2 A800% aztARle
o] el Wastc, wMHN-so] ¥ nxu € FHRAY
qF pAYges £FIE ASE0 g a2y, £358Y
of 2% nzsbdAAzdwdes AYsARAL QY &
3, #5geqM e FaF st Y] $sie] glow
AR d9ezel gelo] AAle]l Alojo] WHIF A ¥ 1
3¢} 2EE4] Aol Mol vk mE, BAY AFU
s naGE YR don f4e] AGEY EA4R d=
ok, GEkM, ARE PEHZM AY§ $EUEe hdel dFH
o skoh[1(2]

FEUEHE AY Ariyeis AZdvbazss ooy,
siag 2l 2oy Fe] ok JAaUEya e 2] F4
o) k¥ Badol qlavt AAbadield 23 4ol 4
ch R, FHR7IAA F2 AHSE Wl dF Alelrde
RF G AME Fuscr n FEUFd 9ol w8
% "eHd A& A Zsrhi3) sadaasalol
AHE F2 A9Y AsEE AP AF Aoy
FA ol radA S0 B §54& #a AUtk

slagel A aalolzt MRiEUd ey HFEFE Alolsie W4
Q& AFYAWE A AMGL aelst Waor e
Add %’M*&a‘_?h‘,‘% A4Y & 9letl4]

& wEdaE FEEHA AL obdza dehdzx
71‘351 mssvocue% °l%3M opg Ry Wep vyl Ao}

& YAgsstd ARY $ELHE Aojstaxrt g

2 HYEoly "epH=
Pk

SEHE: gele 453 Ade oo wdet AFY =
AUy Auwlelg F2E 24 Hux ¥ AFME AgEe v
sta] thhel &L AR BRAYoERY 4z FUFE
Aojge e e AM glo] AFE RYANE YL F
den, RN Aol AL WD Ak F& Aoy o
AHYHE o] 48 AFYFYE A g3sch

ag19 deloxAfie g wpdy H3be] A% FHuY
o] MAANARiLOE FENYYHE g RHUYS
o nzwg AW BAARL,0F YASd 34502 39
A7V A Ay Yool s BAE 2298 AAY ¢ 2
A Ea, AgZes 2z2RE AAYL ¢4% AYAAFig0
g 4& 4 A "o nzgE dAlEy) 98d sF3gEds
AL gelo] o8] nyd AGAEAYg]E AFasd
Aol el AR, RFEAFAR A8 naEYEo] &
AsiAdc e, 2¥2@% #e] ARYAHHE F7l8d
ANAEH ALV 0ALE aP2ig ol FUAE Aoltu
aYP2c)s el UYA AR nanE g & gk elst
go], AHAMNEAUYV,0E B2 AojPgozd AFHAF
2 3Pz AUSy gaz st e B AT
Aoy debdzgA(VeDM Voltage-Controlied  Delta-
Modulation Technique)©] 8} gt}

HErH =718

293 7o) e FPAAE v, 0 JEor He W
SE nE 4A5Y A9 oz BE oM A4 A A
o] ojdl WFEAE /HANUM WEEck ALYV L0 F
% AuAgs) aag o wivh 2 o1& gAn 228 o
B30 293 U5 S22 EHEY. 29AYF Sppr,©
of ureh AHHAWE ) T afiAhxto) Avte] Fojobste A
B7b A9 2HAYS S0 RS G Pk

Sppra =+1 when P:ON &N : OFF
SApra=-1 when P:OFF & N:ON

29 2a)9 Ay TTUHIRAA v, BEAud &
okl IGBT P7F ONElof UnjelofA 2 A<t apojutdF el oy
Ag F489 ARAES AFariE FaAsa B2 vc,,a)
7} st et o 270 99 1GBTNo] ONSjo] ujEolAl A

B3 ARNEY BYE FEAU DA, ?MIAIEH
*!‘2}9‘ 44 ME WM FAEE Aojstd YHEAFE 24
Aoz Aojsty FAA wsG: FUYAHE AR &
ARt AojrlEN 5o #HAM felsAn,

ESEH

~400 -



3. OX| g HEH =D

GAR HEUEAsge] F4e usl 2 YAHY 3%
RFAAS 2 Aol FEPHE A a\ 3% oo g4
AH wAHE DRAARE ADAAES F A,

At 3¢ AR EFEE A2ge gy Hoz gy,
din I
—;ﬂ—=v,“Rle‘vg (1
dy, 1. _ _
7 =F[i:"s,\m¢ in] @
di ) S— _ .
~(;T”=Z[SA.-FV.—RMM] 3)

o] 71A,

% =@ va(®) v
Ve =[valt) va(®) vl
Tom=liomal?) ionis0) o]

S =lina(®) ins(0) ir ()T
=l isl) O
im=lire()) i) DT

Sapra (1) 0 0
Sarv = 0 Sarr (1) 0
0 O SAFFc (l)

gxg depzsigieg s PgAsde] Ao a¢4s
ol AFAF Aoy, AMAE &AMt AR L WdAlo]
o Wz AgRrEon FARC a/pAVEL MZYn
Bebd 2719 Qg fyPsts gAgalejRE  TMS370CT756
o

& A3k TMS3707568 4o 2@k AAATE T 43
(per-phase) % HE 9] AW EHIAZE Aofgir},

AFHERol L

AFAF Aol ¥EHUH AFE d9gvay AFT 7t
71E AL, N SHAES Aolgd oju, 3
o] diHe AYEAR o8 Asgsrros grduz
Ao A% FYY £ YES FaP e N&Hon B &
ojo} e},

AFAF AlfZolM 71EA %G 22k 29494 o] 5K,
g 2 waAAClP B AX ngder ¥ A¥ ARABHE
WA, o], RFAFAE 59 9L G§H o

P=Kp [Tn*—iml )
o714,

p=lp. p, P1"

I ’=[1Ma' IMb. IMC.]T

BAAAF *Jsz poll 2gel AGAnE Fe
A& BAE7 g8 F712 FFEet = &
7h 2A4. o8 WHY Yee 29 by g

i=p€ 5)
A7M,
=) &0 i
e 0 07 [V2sin(wr) 0 0
€={0 o 0= 0 V2 sin(wt ~1207) 0
00 e 0 0 V2 sin(wt —240)

AMAEZ|EH S AT

3—! % AF7 YAAE #AHD AHRAHNEAL At
MZJ%% AAss wE7] AW FaE YA Fy R

H}?]"‘*‘nr 2Ry A AEAUY S Ads "o o
st o] FAGAHAE ANEL LY AR EAs2
& oolylel M ¥R AG Aol wlw Ama el tel)
g /l_rél g 4% 7 A

o} uj, 2
7} Ylalm Crz ZA&d Hste) 2 4158 obdER2 soHzdl Y
%0 (BPF : Band Pass Hlten & $3b ¢ A58 AR

Fol NRAAE (52 A/D UEZ AEY

of @el AR
wate] sjaiy

& %
YRS AR

AHFAlolo)M AL R HRALE TAA 2

Afo] od Al ek
= A6 3ol XY F vt
G +is) (6)
a7} A,

o1 =lisa isa1 isa]’

olul, joig i A8 FEAARY JlERAFAs
ARNENEAYG V& I Aol KVLE H83te Al 4
(72} 7ol A,
dm

Vo =Vs-Ri - L 0

Qupp s BEw fmmwwrv‘ol EEREEEE
4V, B #FHES 2U@s ol Aol @t

Flow Chart

2195% TMS370C7569] B¥riojojagiela, a6 3UA
Bed U AR Fow Chartd vhehdich, A Aoy
= A/D JHYE 937 $EYE Ao FEoE U o]
289 2L TMS370C7569] WAE A/D ABlE Y AEY F
g & AuYeEa Hadd i g Ade] a/pe A
Eel rigo] Auz 44w, dvjde] FYsE T AT
We) Zzaye A4 sHEEc AojRel Aue gad o
wdAlg pwMAZE 2portE B3 TEYE 9] AMEE ON,
orratl ek

4. AlBElold R EE

2g7e uxgdeuzrie] AgdolAdag raFd o
u, Cate 45{uF], ¥8& Late 10imH]elt (a)e AFE&AH
a7 & #t PWMARE, AHAHIAGE Alejgk A3 2
A 2& ARANHALAYE AL 4 AU ojd, d=F
h=10[%]12 AR hE dS ZolA A FEdAz AL
4 o, 293ede] Frlainzs A4 TN HEE 1y
MAo) gasith 2y, 299 B4R AHe BT 2
d(dst zro] Mgt o, Aaue Jduys el HFel
Aol wEo] tpeirx &L ¥ & Ach 2R, THAY
bo] A% A o] BY Y& (unity power factor) 2 FAHE&
£ glek, B dApeMe AYAA7] Bae Abge] o5
AEAUS] Bt nzd Y FAAY] o HY
4 2Egee BAuaAsx ooy dAewiz whae] gxg
Fao) Wated =9 AU PgAE Mgy depdxr|g
BAAFE opgzagAs vaviAR WYE AMH2 2 Y
Hedw ARAEE Z8oin MEZe] wet 25 2 Aol 54
o] walA, =, dxgdeuzs|ge AEIANH ql-“r?‘;
AbAzbe] W 2 Aol Fdedrh FF, 25 wejazs
AAQl DSP-Chipg o] § 8okl JAALH A/DAIZLE %é*]%!
oz AEUSEYEY A5 S AT ¢ ARt

£ m}m 2} ri.’

Fags

1]  H.Akagi, Y.Kanazawa, and A.Nabae, "Generalized Theory
of the Instantancous Reactive Power in Three-Phase
Circuit, "IPEC 1983.

[2] H.Akagi, A.Nabae, and S.Atoh,"Control Strategy of a Active
Power Filters Using Multiple Voltage-Source PWM
Converters, "ILEL Trans. Ind. Appl.,VollA-22Z, No.3.,
pp.460-465,1986.

[3] Gyu-Ha Choe,. ‘Mm -Ho Park,"”A New injection Methode
For AC Harmonic Elimination by Active Power Filter,"IEEE
Tran. Ind. Elec.,Vol.35(1),Feb. 1988

[4] B.M.M.Mwinyiwiwa,P.M.Birks, and B.T.Ooi, "Delta-
Modulated Buck-Type PWM conveter, "IEEE Tran. Ind.
Appl., Vol.28, No.3, pp.552- 557 May/Junc 1992

~-401-



il
P TN

N

(a) (b)
SEHeg 7128 >

d

o>0 -

)
< Oy 3 "eHx >

P-D
Controller

L: A RAFA]  2:7124¢744 3:.veDM
< 3% 4 YEMHEIY o8>

RTALZ/ AN
CLKIN MC RESRT ANO-AN

XTI AL
......... Yoot
T R
e [ e | RO v
Ll 1[I
Joosnnen Wt 1 3
pom— W@ L
""""" g E ek
< O 5 TMS370C7S68 B &cioloiay >
FAe] ZHE AD UHYE BHE

Cgrrent Contrs| of

Constant 0C Link ¥
Select 0 Incresse Gunnel
. '"Cmtg e
{b)
< 1% 6. MOIRIRE >
@ = o I . w
“6.0 0.1 sz . 0.3 0.4 0.5
b} S \\\\\A\\. //
g
9. 100 0.10% o.xml 0.8 6.120 0.12¢
@ sl 11 [ [ ]
"D, 100 0105 O-UBT 0.11% G.120 9.125
@ & \

~402 ~

ak N

- -
‘0.10 | 0.105 G).lmT 0,115 6120 2,425
5

<38 7 5FEE 4 5 0y >

4




