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The Parallel Technology of Active Power Filter Based on Circuit
of Multiple and Current Sharing

Abstract

With increasing harmonic problems electric grid has put forward higher
requirements to the capacity of active power filter. In general, the greater the
switching frequency switching the smaller the device capacity, this phenomena
directly affect the compensation effect for high capacity and high frequency
harmonic. To solve this problem, people research a variety of methods. The parallel
of active power filter technology enables compensation capacity multiplied. It is
a good solution to solve the conflict and has very important significance.

This paper describes the generation of harmonic problems and harm and list
several traditional harmonic constrictive method, and summarizes the development
and recent research of the active power filter technology. Second, analysis of the
structure of the active power filter and its working principle. The paper also
summarizes the common harmonic current detection method, analyze and compare
two kinds of harmonic detection methods base on instantaneous reactive power
theory. control method based on deadbeat control algorithm is proposed and gives a
detailed the theoretical analysis. Research of the characteristics of output filter
stressed in the design of the device parameters. LCL filter is proposed and its
parameters is analyzed one by one. The rational choice approach is received. The
damping resistance of the filtering circuit is also analyzed and selected

The paper compare several current parallel strategy and propose a new parallel
strategy. The strategy combine capacity limit strategy and current sharing strategy
while using multiple technologies at the same time. All of the APF in system are
connected through the 485 bus. The master machine competition mode can relieve
the single point failure. In addition the application of multiple technologies greatly
improve the equivalent switching frequency of active power filter and improve the
compensation effect. Therefore, this scheme holds higher reliability and
compensation accuracy.

This use MATLAB to simulate the parallel system, the simulation verify the
effectiveness. Finally we design a experimental machine based on DSP + FPGA
control system and programming the control and communication procedures.

Key words: parallel system; DSP + FPGA; circuit of multiple; active power filter
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RABARS, FUAERRKOEN, REATEEZLERNZE.
: (3) REFMILHZH (FFT) BHE

RHTEMRARTURMEENTEREROTE, ATT UL KA
Z. TEETUASBHERPOEDNEDLE. THRARTER TS,
DS DSPHHEEREABERANEN, EXENEEHEH RN SEER
KERE,

(4) ETHENLHIIERERMRN Y &

GHEEB=MARANRAETRIAFHLFER, BEILIFREN
BEAANERFDREELY, NS EHEENRERENES. XFHFE
RREERELHRENNBNSERRETHEBIALE, BERENTHE,
RAMNATCEE HF %,

(5) BEFAIHESMKMR Y%

RE-MEERFRBERNFEAM T %, HEERHARLBITRE




EWORR. EMARENMRBTURAEH TR, FEBAHE, Rite
SRBHENSERRAK. BETELHERE, RUTEWRAER.
(6) ETF/MEAHTHIR R T %
MENTEERTHE ERERNER, EREITRARIMTEIHN
ZEER. NEREXN, RAGLHINHFERERAPIEINE. BR
REATEEER EAFRENMALE, ELWEOtEEEEEREENE
B 4 SR A R ) SR

222 BRI EER
1983, HAZERARXEARB THHED D RER, KEXERE
T A T B BT 9 T 3R i e oﬁxiiiwﬁﬁmﬂ%%uﬁﬁ%mﬁpﬁﬁﬁ
BIhE q RERK, @EHRHY p. qER.
%_N%Eﬁﬂﬁ%ﬁﬁﬁﬂaﬁﬁﬁExiﬁ%ﬂ@mﬁﬁﬁﬁﬁ%
Ke, e,Ma-pRHBREHIL. i:

e €
e a
[ ¢ =C32 € (2-5)

1 [
)
[.a = C32 11,} (2-6)

Co T B

#H 22 FiRtia-pFEL, KBe. o, TUAREEHERE ¢, KE
i i, T AR AR AE i

B22 a-BARATHEERARE



é=e, +e; =el, 2-7
i=i, +iy =ilg, (2-8)
ESHERBNADER i, NBREEAR i AFARB i ERE c REE

ZEHBE. .
i, =icosg (2-9)

i, =ising (2-10)

LRXFo=9,-0.
ZHEBRBENENE qAEERE e WES =M BBN TR i 1
R ZHBENANDNEp e 5ZHBHEHRRE i, HFRH.
p=é-i, @-11)

g=é-i, (2-12)
B (2-9), (2-10) FALRBEAHFERERRAS:

D _ €y eﬂ ia _ ia
[‘I]_Lp ‘%}LJ_CN["J @13

AP

TR (2-5). (2-6) BHBALRB:
p=e, i, +e i +e, i, (2-14)
q=/ﬁ[(eb_ec)ia+(ec—ea)ib+(ea_eb)ic (2'15)
MERTUES, BELIDEERBHNE RN ELENENEE
XH .
223 p. qEMI,. L EHRUERER
1 BMBEEEEEAEHENMRNER

(1) p. q¥
pr q RABEMERWE 2-2 iR
ea_, €,,
€& —>Cnl,
ec__., B
i T'P - ¢"qu iy _ R
i > > [LPF ‘ e i
» C C 7 el C’b— Ag’ﬂ"
! ™ Ca i ” 2 i
i AR A Nael &2 b

B2-2 XM p. qEEHTAMEREHR




WA R s IS X AR
e,= «/iE, sinof
¢, =V2E, sin(wt - 27 /3) (2-16)
e = \EE, sin(wt + 27 / 3)

i =i«/§ln sin (not +¢, )

n=l

i, = i\/il,, sin[n(wt—%n:)+¢,,:| (2-17)

n=]

i= Zﬁln sin[n(a)t+§zr)+tp”}

n=|

RFE, HE M EERENERE
BR (2-16) 5 (2-17) #HAR (2-5). (2-6) B

5] ] @1

. i I, sin(nowt +¢,)
[’-a]m/? el (2-19)
Z:FI,, cos(not +¢,)

n=1

AP n=3k+1 RZEFE, n=3k-1 T HE.
Bp. qBEFA, B (2-18). (2-19) RARK (2-13) BB
[p] 31, cosl(1F mn 59,)]

=3E | "} (2-20)
Zil,l sin[(1-n)ot-9,)

n=l

p» Q2 LPF KB
l:_l_’:l - |:3E111 COS(_¢l):| -21)

lg

q 3E ], sin(-¢,)

EXH 5. Ghp. qNERSE. XEANBELREN, pAEKEE
REBREERFTE, FHEEEDRREBERATE. FUbdp. §UHE
&Hﬁmu%ﬁ%%&%mﬁﬁ inf\ ibf\ ic!o

iy -

iy =ch;},[£’] (2-22)
, q

Ly

B (221) AR (2-22) B
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\/:2-1, sin(wf +@,)

| 1 P 2
[1:,,,}=§E;CBCM [l_’}= \/2—1, sm(cot——3-n' +¢,) (2-23)
iy 1 q

\/:7._1, sin(wt+-§—7r +¢,)

AR p qEBERMBHET=HAZARPHEESE, it EHaEE
SEDRERN.

(2) ips ig¥E

ips g ERBETA WA 2-3 Fim

sin

e~ PLL |
, i, d¥i T Vvl i, _
A » > LPF |— » I A Lan
1 Cyli Cli i C’l i C 3 —> i
b q 23 1
i, d Z3{LPF < N 3% At] o i":
—_— Ci

+

2.3 KA iy i REFRHEEE

C=|:sincot —cosaot ]

A

—-coswf -sinot

GHETRERASSE a M8 ER AN IELRES sino M3 B &5
55 cosot, ENHYUMFNERZREERBE . BEE XTI EH . iy
BB BERBE i iy WERSED L 1,0 BT 1, BHERBR i
fues 1o FZEH, FTBAEG, 0 B REETUBE fus fur e

5py q BEHARL, REWTFE A iq 885 LR 0 s A 2 i
Bz, mRAARMENERHKEREN i #ITRER.
2 EpEEEEN RS R

R =AM EN

\
l
e,= g\/iE,, sin(not +6,)

i 6= 328, sinln(or ) +0,) (2-24)
\ e, =§J§En sin[n(mt+33’3)+9n)]

|

n=]

AFEAZFKREENERE, 0 BRBENTES, Ho=0
BEXFAR (25 A&
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i E, sin(nwt +0,)
[ea} =J3- n=l (2-25)

1 |3 5, cos(nor +6,)
n=]

#¥p qBHEFR, B (2-25). (2-19) AR (2-13) #&
Y El,c050,-9,)+Y > E,I cos(nFmar+@,70,)]

n=l m(m=n)=1

p =3 n:l X )
[q] Y +E I cos(8,-¢,)+Y. Y. FE,I,cos[(n—m)ot+(6,-9,)] (2-26)

n=l n=1 m(m#n)=1

Kot m B AR AR RS ER AT AGE, BEHES o
*ﬁlﬂo ’
pe Q WETS &S
| B, 0056, -0,)
|:p:l=3 n=l

2-27
7 (2-27)

ziEnIn Sin(on - (pn)

n=1

e, it @i e =33 E, 5ER—BEAR (222) B

n=1
Iy
hy
by

1 e. e |lp
als 2]
3ZE: ep €, q ( )
M ERXER (2-22) THFEERENEREA:
(1) ZHBIMe, e, FF R, EATHHMBEEHER fus lo ic P
EEFER.
(2) & (2-28) /)
e (=3iEj)
n=l

bk (2-23) FEF K e (3E) K.

(3) K (2-23) ¥ p. FREFEESEHEABEN. TR (2-28)
PP YRESHERERSN, EHEHEBRENER.

ERUAELRERA, AL, YENEEREBER p. q KA
FHEREERMRR SRR i i AR FR P, T REE sinor F cosor
25EH, BEPHEERAFRERETELIED, FURNERRZHE
BREBEAEW. KXHEMEIEAGORE i, i A%,
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23 REHEEHFR
23.1 FF R BB R R e
E—HRMNERNATLREHEARBMEE, FEAINTETHENE
DYHERBRE p.  RIER i) i RWE. AHERNBEBBITHENES
MREEREET BREBEEG BRI BROR Y, RS E
HERRRABEENBHEBARNPHN—KXE. BANBREEHEBRARS
A U#RR, EEMBELHEROTTRT, NWABHTRBOBHBEFFXR
B UERABOMLARERAORERSRATEZRERD,
HERBERNEEB LN IME B RN T R RL BRI, ER
ERARESRERANENE. BN ERZBER R PWM 6 E 138
PR XMAIEET REARBEESTE, KETXHUAT=H.
1. WHEEFR

A
iref + Ajc PWM
+ > > —

Y

ic -H +H|

B 2-4 W R HT R R E

A 2-4 FinMgU—HAMRARALRTANREE. EZFAP,
ERLBAL, MARENBESRHER i LRME, BHREESAN. ¥
FHBBURERS ALELBA, @l PWM KR SRS Eh BT X B4
WENT, DA GEARMAEH HER L REESRRI MEM.

TE KA EORE - SHARH R T & &’ i 0T AWE 2-1 Fix,
M2 LA FET EREREH b, RZ, SEEHEXETE
B8 FER K. REALBRBOFEN H, WG AL 2H B LRBORHE
B, ZRRBFRE ORI RRE QA BELUE AL R HA, <HR RS
W R e ROR . IXAHERUAE8 A ZE-H 2)+H Z B AL, B i 7B, -H 5i +H
ZEZEN, NTBETRENEHEN.

ERHEHTEFAR HHEFRXE, ENREANEHURETLERK
BW. HEHTKR, WFRAEKERERERK. HAMRERZLEZBR
AN, BFXRARKE, RETHEHEFBENEX.

REULH 4T, BARLREHTAEUTRHA:

(D EHERTEHES, RRUMMERER, TER.

(2) AXRAXZAENERERBNBESHALH, BE - MEAEHH

f, ORI TG P i P 8 A T 5K A3 R O ) IR St R
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(3) WAEEE, WEAREEHNRECHEREEN,

LTERBOHFLRERTES, DB 0H, ZRURKH, BERE H
R ARAEBTRETRANKIEE. Li, RO, REFSATREE
RKH AT HEFRREMEE. Wi, RRH, FERAIF AKX
R, EFXARELHER BT REMRAOEE. 43X EEH
—RERAMBETE. —MTERILAEE, WRUTAS A, 5y
RRAENZROMALE. ZHHTENRERRE-NHHAYR T, 8408
WPWM EERZA—K, BHRERETEHBHEREFXAE. ENRAR
MHRRNRERSBKEAD.

2. ZABEEHE

ERBBEBER—HERME TR WE 2-5 Fx, EMERERER,
HiMELLE - PLATELE, BERAZARBELBBIFETENFT X
T BRHTEMNRARTXRALEE, RETREAE, FELA T ELEE
B, EHRARBHBEFTREF 5REAEM M HIIEE.

+

iref + Aic PWM
%%} >PI—+}}+-tf;-—f
e =REH MV

M 2-5 =MERBHE

232 ETIREREHIT R B HIRKE :

EEMBEHLRF LR —-FRMEHTE, EHRERMHEL—HZHEA
AN EENMRAENLFEEIREZEXEGAT -HANS S HURES,
ZEREEREFHRERE T —HLMELFRE. ZHFEETEHENELRER
B, FEEEESEE, FLASTERRRHEH SRR BRI,

U _I_ C
B 2-6 LCL 3 i 38 % 3 1 % /]
Bl 2-6 KA LCL #8328 () APF MM EE A, Hdu h APF #i il
B, 4k LCLIEWK B+ APF U, i A MM, EFERHBEEN
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FREBRAAL RC XB EBARD, TEMAD =1, HHABLIT,
BAUTFUR A L I8 788 10 6 2 90 92 61 SR MK
H i) wPARTEFERHEEBHRLERNEHEE, WTEEH

wmT AR
“l‘;’lm ) =u,()~u,(t) (2-29)
AP LAFREEHEEBNRLEE, RAFERNERBEEBL K%
MEEZA. BELSVAD (), HLEERu ). BAR BB, ZBR
W= (2-29) AI&H

u()=L—= ‘(t) +u,(f) (2-30)
RHE AN EMEH x(k), E-RAPAT-ARNZEES N x(k-1)

M x(ktl), AEHHEEBTRUELY, BREREVEHNETH, ZEELZ
MEGKRS E—RAHMRAEHEE, WA

x(k+1) = x(k) + x(k) - x(k ~ 1) = 2x(k) - x(k 1) (2-31)
BEE 2-DF
i =i ~i, (2-32)
¥ (2-30) THA
u:(k+1)=u,(k+l)+-§';[ic(k+1)-ic(k)] (2-33)
Rir hEHFEFBR, WEKXNTHN
uk+l)=u (k+1)+£[i (k+1)—i (k+1)-i,(k+1)+1,(K)] (2-34)

¥ (2-31) 5& (2-34) J.:."Ifé
u,(k+l)=2u,(k)—u5(k—1)+§;[z,(k)—1,(k—1)—2if(k)+if(k—1)+is(k)] (2-35)

24 XENG

BENBTHBREFTRANERBROLEHRNEATHEER, REEASW
THERDBERBORMRBHEA:

(D) REAHORTHERERFHERTERLAEFEHE RN
R, AERAMT TR THDERR, FHEFZERN p. qBEN i, i
ETHAVER, BRERET i i BEIEXORNEE, BERESITERE
7 F 00 e P AR I A7) 5 A R 0 A e R A O L

Q) FREAEH G, RELERBHFTE, HEAHTHEANEHHE
ERLE.
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F=ZE HEBRHBESD LCL BESMNEESHEH

31 LCLBEBTESHBANBRERNEN

BEEXRAEEEN T ENAEERERHEFREN ENA, BER
BREERBE™E. EAMUEWERENERNE., SIEB N RENWFERET,
ERIIEEHRAPHEBRPEENRIEFTRECRENER BT, — L&
MERREERBERNI ik, BRAEFELFIFZRLE/REERE,
ERTENEFRE. HEAFENBEERELFNATHELYTRREE, &N
FAMZRE TR S .

APF — KA PWM iRk, BITERFPSEEKEFRMEMIEHEE,
X EMNPHE EMIBRREH#TTR. SHEANFNELTREEEHL,
APF M B R B UL RSB BRE N di/d, AMBRBREEHAK, X
ERMTERFARLEREE. BEEXAER APFHFRAL L HERENEE
FLCL R RRLER, TUBIRFMEREERIS, B LCL BH %
S EB RN T F i E1,

RELCLEFBERBXREEARBE, BHEHBAITHR. UEMNRX
ZRET MATLAB iR MEH LCL IR & S K3 Bkt
W, FREAHEEMCTS, HRCXB EMERHEERNRHTHTIER
REAR. AXFAIN T HHEBHMER LCL KRN S BAEBHSK, 1 LCL
BRBOEERERIINAEATREEMFXRERANER, AEEFE
BHTREPESHEBUNBEREANERN. BREEAXENATRAREHEME,
RUT—HFHNAT APF (1 LCL IE R Rt ik, AU THENTRE
£.

311 LCLEXRERRENES

oS 5 il
R LI
= =]

2
_E}Uac
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B 3-19, U WM EE, U, A APF Bl s A B E. LK% APF il &1 /%,
LABME®E, chBERE, RAMBHME,
SR E 2-6 LCL 383 38 MM 4F 77y LU F 5 B #R 154561,

LSi=U, U, Ry, (3-1)
Ueo . .
E.%=ll-'2 (3-2)
L,Si, =R;i. +U,~Ug (3-3)

FREAPF ZRAMERERRE, RUMRHEPWM KU, WLk LE
FEANENHREBHRE T, BRXFHREMEERE TR

b R,CS+1
Oy LLeT + G+ RS + (L1 18 (3-4)
HANHE, RGN RBE,
1
(R,CS+1)
_L+L,
Gs) =L — (3-5)

S(?+2§5-+1)

_[ErE _
R, [GAL)X _
: 2,’ o G-7)

HF o, LCL MR MEHRME. TE, RIVEMFRE f R AR

£+

T LR ERRB KW,
BMRG-OB, tBEREcE)B—MART 1/ +L), —MRSHIF 1/S,
— AN RGHA
1/(%2—+2§£+1) (3-8)

n

M= — BB TR RCS+1 MR, THHE/ 38 I 2K Ges) M BB AR A S 4 2 e
S5 20 08 2 Y 2K 5 2 R T D Ao T BB 2300 25 2 K3 ) 0 LR AE 60 1 5,
ERH BT A AR FEAHY “HHBRIFS "

A L(0)(dB) A0(@)()

\ Ll ()] »
\\\ 90

A 3-2 B S3FF bode B
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A 2(@)O)

A L(w)(dB)

-180°
@ 3-3 &% HH bode B

A L(0)(dB)

3-4 — B 0050 BF A0 0 AU A 1
HEETR, EXEHFTFREUHRSFNRA—FHERA 6 KB

EHRAHHELTRN. REFTORRNABERAEIECREAE 2R,

T, 0,<<1/(R,C), BHEERGTF—RALHRIFT. "REHFW. —HH

M—MAT AT EEEREAE/ROZFRER. BFEHAM LCL Hik®
BHA,

] 3-5 LCL #8{% 2 bode
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EREEXFT BN FEE RS bode EWA 3-5 iR. R4 AB BRI E
WA R-20db/10 B4, BRMEAREEEMA OE. £ C AL, BTH
GRTHERBRT —MERRIE., CD BHFE RS R H-60db/10 582, HE
RIEREHK ABBRI=ME, ANBROBAKET KA270E. D AUE, %—
MUSA TR, REXREZEZHEER, BABEE-40db/10 EHE. T
HEMEAREEBNH 270 &, HIBLKREE 180 .

APF R PWM Bk RHE, RYREREREMEMIESRE, BEFX
WEMEMLE . ERITEEENNELIERIERERERIDOFR,
FRARMENEREHRBIER. R, EFTRARERTAHER, CH
F 8 e R e R B4

312 LCLZHXMHERBHMEM
HHEBI AT LCL 38 % SR MR AARHE, 2 3L bode IR MR HN

1 2,1 _ _22_2 RARY
y=120(1gl1+11+18\/(Rde) +1-Igw lg\/(l w’f) +(2 w") )] 39)

HEXTUBEMKES LCLIEFRNEEREH L MRBART BN
HPHFEHHRFTHFEERG-10) RE.

2
-@&b%fﬂx%f (3-10)

Ho<o, B, X 3-7) HAZF 0. Ho=0o K, K (3-7) H-1g2¢, We=0
WA G- EALFTK, =EERS.

ARG LCL BERFA E A H KK, WRMEBEMHER=0 M
£=0, REQFTERARY. AFRIERZEHB e, ZRMNRALEMRBHTE
MAREHE. TAXXEERAST LCLEBHETESBHT AR R ERNY
W,

I, LMLBKER: £

L+L, =L (3-11)
B (3-9) T, LORPMREFBFUEERFARNE—ZHEE. APF
MEEBEAROERR, MEAXFRNELSEEZRBTEEB RIS
Hil, ERBSEAXEAMBSMUITE. Frel, —BHE T APF i E MMz
H 18 KB ﬁ%&ﬁﬁ%%anLMk¢ﬁTuﬁﬁT* TEHANTEH
ELAMLBWE. 4
L=al, (3-12)
¥ ERXBEAR (3-6). (3-7) TH
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e
w,=
LC(a-1)

Ca’

(3-13)

~Ig25 =-1g(R,

) (3-14)

L(a-1)

15 2 25 3 35 4

a
3-6a 5 ata/a-l BKEE

B3-6%aka/a-DHEUXEE. NBFTUES, Ra=2 L, &

Jbtﬁﬁﬁwwﬁzx BIRRE 1g2e BN ZHER, WREFRNITRBRB L
A, FEFHEAESZOERER, &REN B A K K 788 5.
AL F, —RiEE 22,

2. CHIZEm: Bk (3-13). (3-14) B, WE CHB Ko, 5ilk{RAL R
BN, BMEMAZERAZRREREAN. BRKN, CHEMtELLSB—HHs
RAMRE, ANIFERZEMRAR MR, B1-60db/10 £ 452 H-40db/10 £
il

3. RHEW: AR (3-14) B, ¥R LWMERRE, T HRME
BEREECHEENTY .BE58MC—H, CHeRERENERERTIE,
WE 37 fin. ANELESSRESXHOHEMERATEE, BNELREHF
R #.

Bode Diagram

8
]

Magnitude (dB)

8 o

T T T

1 L} 1

R P A S

o3
o0

.
-

g

] ]
SRS NI B
] ]

Phase (deg)

:
8

8
S

-
o

Frequency (Hz)

M 3.7 RN ARERENEM
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3.2 LCLBHBESHMEE
321 BEHEBLMEE

FAEERLRKIMBERIESHAF@E:

1. WLEKR, WnERBRHERGEE~EMdi/d KD, APF EEBEH
KEHER. FTLh:

Aug,
Lo =~ Gid) (3-15)

UERMEEU, =780V, HEHRIL=50A, FXREE =12K fEHL 05 .
LK H SPWM A HIRT, APF 0] & 4 i & A HH e R I& {5 % 780V/2 ZF 390V,

Au, =390-220x+2=79 (3-16)
LREERWMA (3-17) Fin
1L=J§§"jz,sinkw: (3-17)
k=1

ERFHOENBRRXRFE 25 RUNKEK, UK n=25. hkE
(dil df) g » BATEIR B AR B9 APF A B HMZ 25 RIEB B R .

i1 ) = (d(SO«/f ;mzsm,t)
AP o, A ITHAKBEATE,

A (3-15) B, [ _=0.142mL

2, 3 L 3/pE, d/a KK, IMERRGEHEE, BHTFRELE, 8mTH

HERPFRAEMEMERSE. BFARLETE APF LA 25 LI R %

¥, BTUE L=1__=0.14mL B 7],

Y =554995 (3-18)

322 XEHEEMNHE
RABK, REEFEANFENEIBRE, EREARERK. &it+,
—BRHEEATENEDABERLEEEN 5% M 50A WRELTS, CHHE
AR 3020,C<3U,1,5%
WH#
1,5%

Csm (3-19)

WABEHEBC<36wF . ZRAMTEFTHEE C=36uF, BEMHEER
FEHERLR N RHMAE.

323 E KA LK R K E
HIRAMRETRNEDDEERNEREARRU TR, SHELHT

RERRRBAFUEREENSE, FUERHNMZRRPEESHELH

REEK. HE 3-6 MEAMEHAMETE, EERIEZENHRRT, Ka
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LCLERBHBRIFERXEBNEB ., EREERBZNMY, S5EHARMEEL
HERREZEERME, XEBENBERARNERANRERDRTEFTHM,
Brih LCL MH RN ERMENE K UBFERSEFTENEAR. BHAE
3-6 WTLLEH, LCL HEBHERMIEEEERMEIEA M-20db/10 B A
-60db/10 55512 . BOLiEWME L KB AT LCL B BHRE . A XH%
HEIRME N SKHZ, XL 100 KiEH. ¥ L. o, CHEMRARG-13)3#E a>2,
W] %13 a=3.6. HR(3-12)78, L1=0.1mL, L2=0.04mL.

324 MHEHMEKHE

R=0M¢e=0, RALRRMELIFER/KES . AMFERENRES,
BMNKXAEEEEHFTHEECEXBPMAGH. BRAMAETALSIHALRE
#m, HRCXBEIH. RFMIEEEHRBREZERRE., HEELR
€, HE R, LAME 1926 =0,

ELEAZNSHEFARG-14)8, R=08 KB, B/ LCL B 2N
B 3-9 Fr:

Frequency (Hz)

3-8 #E5E M LCL 3 R i 4%
M 3-8 AR, ERMBEZ)FEHEBOFERERLFERE-40db/10 55
B RXEEANXHRK ML A B EEANN MAKENTIREETEREE.
FELCLEEZNRIUF, BT ERABZEHASBTL, EHERARZE
MARZEAEEELIMER . e MADRIERRGHBKEEMX,
FUTUiA A o, ERFREFHEE.
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3.2.5 RC XEHESH

ZHEAB:
Cs\R,
PRJ lc Rd a
= =37 (3-20)
U U828
w’l wﬂ
B, % UL S B R, B B,
FoMeMREXAFAR (3-22), HERMaB
22¢
\/— Jo,(LVCo? +[IXCo’ - 4La?) G321)
U, § %S
o o,

 EAFRERAG2VRRF CHRES, FUERZEREG- 19)B’Jau%‘%
T, C @7: RC B RAEH .

3.3 HiAAHER

Bl 3-0 M 3-10 A AHTHR LCL SRk 2RA L 38k R & W@ s 7
BRI E, H4 L=0.1mH, £,=0.04mH,C=36uF,R=0.8 fX, # L i}
L=0.104mH. W ELEH, A LCL IE B FXABREHKBERD, BHEK

BEMTR.
400 T T T ™
200F .
s W\/\/V\NWV\/ ’
-2001 b
N L 1 1 L
4000 0.05 0.1 0.15 0.2 0.25
t's
(a)

Fundamental G0Hz2)= 8.9 , THD= 2.35%
Y T T T

-
T

o
%

=2
>
T

Mag (% of Fundamental)
=
@

[
[

100 19 200
Hammonic order

(b)
B 3-9 LCL 38 i S i O AM 2 R B
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VA
§

-200
_4w I} 1 L 1
0 0.05 0.1 0.15 0.2 0.25
t's
(a)
Fundamental (50Hz) = 208.5 , THD= 6.01%
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