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THIET KK BO LOC TAN SO PIEN AP AC
CUA BIEN TAN A700

® NGUYEN NGOC TIEN

TOM TAT:

Bai nghién cttu nay phan tich vé& ngd ra ctia bd loc trong bi€n tan, bd loc LC dugc thiét k& dé
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giam thi€u sy méo dang hay con goi la gai dp trén ngo ra cua dién 4p va dong dién, van de dién ap

roi trén cudn day, su cong hudng tan s6 clia hé thong va han ché cudi cling 14 sy quan trong trong
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quan di€m di€u khién bdi vi vector dieu khi€n doi hdi ldy mau cao hon tan s dap ing. Viéc thi€t

k& c6 dé cap dén tan sd trd khdng ctia cudn diy va dong dién xody trong 13i clia cudn day, tir d6

phuong phép thi€t k& dugc ting cudng d&€n cong suit clia cac khdi va chifc ting cla viéc déng cit

clia tin s6. Thiét k&€ nhim giam thi€u chi phi ctia bi€n tan, x4c dinh tin s& chuyén mach t3i vu.

Viéc mo phdng va thi nghiém cho thay cdc han ch& clia bo loc dudc khic phuc va kiém sodt toc do

cAm bi€n hoat dong t6t v6i cdc bd loc toi wu.
Tir khéa: bo loc tin s6 LC, bién tan A700.

1. Dit van dé

Viéc diéu ch& @6 rong xung di dudc @ng dung
phd bién trong ddi sdng hiing ngay va trong moi
trudng cong nghiép vi né c6 nhiéu vu di€m, nhu:
ti€t kiém dudc ning lugng va ki€m soat 16i tot.

DPé€ khic phuc van dé nay chiing ta st dung bd
loc thong thap dé dang séng ra clia bién tin c6
dang sin, cic bd loc c6 thé tiét kiém dugc chi phi
trong c4c thinh phan ctia hé thdng nhu:

- Bién tin c6 thé cai thién vé kich thude do mot
phan tir héa dudc chita trong cic tu loc.

- C4p khong can bdo vé néu ta st dung dién thé
chung cia mach loc.

- C6 thé khong diing bd loc nhidu EMI.

Viéc thi€t k€ bd loc hinh sin thudng dya trén sy
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cong hudng tan sd, chi phi tuong ddi cla cudn diy
va tu dién dudc dua vao trong viéc thi€t k& bo loc.
(Hinh 1)

2. Mach loc va md hinh dong co

Véi tin s6 cao, su thay d6i dién cdm ctia cudn
day véi tn s§ s& duge md hinh héa, nhitng sy thay
d6i nay phu thudc vao diay din va kich thudc.
Chiing ta c6 thé giam dugc bing cich thit k€ mot
cach phlt hgp. Tan s ting 1én vai kilohez dong
dién xody gay ra trong 15i sit lam gidm do tu cAm
ctia cudn day.

Trong phin sau bi€u thic duge st dung d&é mo
hinh héa dic tinh cta 16i sit (bd qua 4nh hudng cia
tr hda), dién trd va do tv cadm cla cudn diy dugc
tinh nhu sau:
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Hinh 1: Su thay déi téc dé cta hé théng dudc thay déi bdi bién tan
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Trong d6 R4 va Ls4 12 dién «d va cudn
day ctia mach loc, 8 = [2p/(uw) 1a d6 sdu cha 161,
pdién trd clia 161, 114 d6 tir thAm, w13 tAn s goc.

3. Phan tich hai dién 4p ngé ra ciia bién tan

Ngo ra, dién 4p cda bi€n tan c6 tin s6 goc mg
dudgc diéu ché& vdi tin hiéu séng mang c6 tan s6 goc
oc. Mat dd phd dién dp u, (t) dugc tinh bing chudi
Fourier nhu sau: (Hinh 2)

Céc phuong phap diéu ché khic nhau cho ta cic
mat do phd dién 4p clia bién tan khac nhau.

Hé so dién dp

u (m+n)m

de j (Mymwm/2)sin
mrim

(3).

ua, mn —

Trong d6, hé s6 Fourier thu dugc tir cac hé s6
chuyén mach dién thé& nhu sau:
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4. Tinh chatloc

Dua trén chitc ning chuyén tir dién dp diu ra
bién tan vdi dién 4p stator 1a:

G(s) = “S—(sj =[0100](sI-AY'B  (5)

u,(s
TUu ma trdn don vi I, tuong tu, chiic ning chuyén
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tir dién 4p dAu ra bién tin qua dong dién dau ra
bi€n tan c6 thé dudc thé hién nhu:

iy($)
u(s)
V6i van tdc géc dd goc clia mot dong co nhur:

Y(s) = =[0100](sI-A)"'B  (6)

Céc thong sd dong co dugc dua ra trong Bang 1.
Céc thong sd bod loc dudc st dung trong vi du nay 1a
Ly 4.=3.8mH, C;=40 pF va R;z4.= 0.3Q, thong s0
cla 16i sit p=7.10"7 Qm, u=300 p, va ®=0.5mm
tan s6 cong hudng clia hé thdng phu thudc vao bing

thong s bd loc va dién cdm trén stator thong qua:
1
Jres =
2 | s ¢, ©
Lf+ L 5
Bd loc cong hudng dién khang LC. N&u dién
4p diu ra bi€n tin khong gom tin s6 cong hudng

séng hai, sy tuong tac cia dién tré ndi trong bd loc
vira dd va khong can thiét cé dién trd gidm xéc
riéng biét.

4.1. Méo hai ciia dién dp stator

Cédc hé s6 Fourier clia vector dién 4p stator
Us mn = GmnuA,mm (7)

Bang Thong s6 ctia dong co bon cuc 2.2kW
400V-50Hz va nguon bi€n tan

- Thong s&' dong co:

+ bién trd Stator Rq: 3.67Q; Bién trd Rotor R:
1.65Q; Cam khédng Stator L’ 0.021H.

+ Momen tr héa L,,: 0.264H; Tong Moment
quén tinh J: 0.0155 kg; Toc¢ dd dinh muc ny: 1430
r/min.

+ Dong di€n dinh mdc (ms) Iy: 5.0A; M6 men
Tyn: 14.6Nm.

- Thong s6 bién tan:

+ Dién d4p mot chiéu uy.: 540V; Tan sd chuyén
ddi f,: 5Khz; Tan s 14y méu f,: 10Khz

+ Dbién dp pha va day trung tinh la:

1
l/ls :\/2_20?‘[12-CX320(131=-(X3|MS;mn|2 (8)

+Dién 4p bi€n dang ctia hai (THD) stator:
JUA —U?
s sl (9)

Us]

THD,, =
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Véi gy = lug (/A2 dién 4p trung binh ctia thanh
phan coban.

4.2. Dj giam dién dp

Gidm 4p trén cdc cudn cdm loc tan sd dudc nhd.
Pién 4p tuong ddi c6 thé dudc tinh:

ko = UA;] — Uy,

Al
Giam dp khong chi phu thudc vao dién cdm bod

(10)

loc, ma con trén dién dung bd loc.
4.3. Méo hai dong dién ciia bién tdn
Piénngd ra clia bi€n tan 12 gid tri hiéu dung:

1
’AzJ SR Ay (D

Véi iA,mn =Y, mn¥A,mn
vay,, = Y(s)|s=j(mcoc + noy)

Khi ding loc LC, dong hai ngd ra clia bi€n tin
cang 16n bdi vi dién khdang cia tu cang nho thi dong
dién c6 tan s6 16n qua dudc. Nhitng dong dugc gisi
han chd y&u béi cdc bd loc dién khdng. Dong dién
dau ra bi€n tan THD c6 thé duge xac dinh nhu:

THD,, = VFa=Far (12)

Ipg

5. Thi€t k& bo loc hiéu qua

Thong s6 ham: Gid tri cudn day va tu dién 1a:

Hejjter = hLLf,dc +Hy g+ 3 Ce+Heo) (13)

Thi€t k& bo loc: Van dé thi€t k& bo loc 1a bai
toan cAn tinh d€ t8i vu héa cic thdng s6 nhu: Min
Hiijers Lige Cr

Véi: THD,, < THD

KAu < KAu,max’ fres < fres,max

THD; , < THD

us,max:? 1A, max>

6. K&t qua mé phéng

(Hinh 3, Hinh 4, Hinh 5, Hinh 6)

7. K&t luan

Mot thi€t k& hiéu qua chi phi clia cdc bo loc diu
ra bién tin ddi hdi ki€n thitc vé gid bo loc thanh
phan, dong co va bi&n tin thdng s va cdc yéu cau
loc. N&u diéu khién 1a vector kiém sodt, tin s6 13y
mAu phai c6 it nhit 4 1an tin s6 cong hudng clia hé
thong. Yéu ciu nay 12 mot y&u t& han ché dic biét
néu tin s6 14y mau thap. N&u khong, cic y&u td han
ché& nhu trinh bay tai Hinh 7.
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Hinh 3: Téc dé hién thi va tdi thay doéi
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Hinh 4: Bién &p hién thi dang séng
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Hinh 6: Bién Gp hién thi két qud thuc nghiém
va dang séng
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Hinh 7: (a) Mé phdng va (b) phé két qud thuc
nghiém hién cta stator dién ap
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THD ctia dién 4p stator hoic THD diu ra cda
bi€n tin. Pién 4p c6 thé 12 han ch& chi phdi néu tin
s6 co ban 1a cao. Céc bi&n tan suit chi phi giai doan
c6 thé dudc xem xét trong thi€t k& bo loc dé @€ tim
tan sd chuyén mach t5i wu. Ting tin s& chuyén
mach 1am gidm gid bd loc, nhung chi phi bi€n tan
dudc ting 1én. M6 phdng va thuc nghiém két qui
cho thdy ring cdc bo loc dugc thiét k& theo cic thi
tuc thi€t k& dé xuat ddp tng cdc han ché thiét k& va
diéu khién vector khong cdm bi€n tc d6 hoat dong
t0t vdi cdc bod loc chi phi t8i vu m
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AC VOLTAGE FREQUENCY FILTER DESIGN
OF A700 INVERTER
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Tra Vinh University

ABSTRACT:

This study analyzes the output of the filter in the inverter. LC filter is designed to minimize the
distortion or spike on the output of voltage and current, the problem of voltage drop on the coil of
wire, and the system's frequency resonance. The design takes into account the frequency
impedance of the coil of wire and the eddy current in the core of the coil. The design is enhanced
to reach the capacity of the blocks and the increasing function of the switching frequency. This
design aims to reduce the cost of inverter and determines the optimal switching frequency. This
study’s simulations and experiments show that the filter’s limitations have been overcome, and
the sensor speed control with the optimal filer works well with the inverter.

Keywords: LC frequency filter, A700 inverter.
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