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Tém tat
Bai bdo dé céap dén céac céu truc chinh lwu phia Iwéi trong hé bién tan truyén déng nhiéu
dong co. Céu tric chinh lwu kiéu ma trén, st dung céc van ban dan hai chiéu cé nhiéu wu
diém duoc phan tich chi tiét. Phuong phap PWM dwoc ap dung dé diéu ché cho chinh luu
kiéu ma trén nhdm dam bao chinh luu kleu ma trdn phat huy duoc day di céc wu diém nhw
dong dau vao cé dang hinh sin, & tén sé co ban dong dau vao va ap dau vao trung pha véi
nhau, cé thé trao déi ndng lwong theo hai chiéu. Céc két qué nhan duoc tir mé phéng da
phén dnh day du cac wu diém cida chinh lwu kiéu ma trén véi phuong phép diéu ché PWM.
Tir khoéa: Hé bién tan, chinh Iwu kiéu ma trén, diéu ché PWM.
Abstract
This paper mentions the grid-tie rectifier structures in multiple inverter-motor drives. The
bidirectional matrix rectifier topology using bidirectional switches with many advantages is
analyzed in detail. A specific PWM method is adopted for the matrix rectifier to achieve the
highest performance of the proposed structure such as a sinusoidal input waveform, unity
power factor at the line frequency, bidirectional power flow ability. The simulation results
verified the advantages of proposed matrix converter topology with PWM modulation
method.
Keywords: Multiple inverter, Matrix rectifier, PWM modulation method.
1. Dat van dé
Hé bién tan dwoc (ng dung trong cac hé
truyén déng nhiéu dong co khéng dong bo ba
pha céng suét Ién, tir vai trdm dén hang nghin CHINH LUU 1

KW, v&i cac yéu cau khac nhau vé diéu chinh
tdc d6, md men. So dd khdi ciu tric hé bién Nf:lllclH
tan truyén dong nhiéu déng co dworc chira trén
Hinh 1. Hé bién tAn kiéu nay c6 cau truc kiéu
gian tiép, bao gébm ba khau chinh, khau chinh
lwu, khau DC bus’, khédu nghich Iwu [1]. Phu NGHICH
thudc vao cong suat ctia hé, khau chinh Iwvu co LUU
thé 1a mot hay nhiéu bd chinh lwu méc song CHINH LUU n
song. Phu thudc vao sb lwong déng co can
truyén dong sé c6 sb lwong cac khau nghich
lu trong Ung. L Hinh 1. Sodé céu triic hé bién tan

Khau chinh lvu thyc hign bien doi truyén déng nhiéu dong co
AC/DC, nham muc dich cung cap dién ap mot
chleu cho DC bus, vé&i cap dién ap moét chiéu phu hop yéu cau cla nghich lwu. DBap ¢ng dwoc yéu
cau nay, khau chinh lwu cé thé Ia mét trong ba cAu truc, gom co chinh lwu khdng diéu khién, chinh
lwu tich cwe, chinh lwu kiéu ma tran. Chinh lwu khéng diéu khién sir dung 6 van ban dan diot [2],
dwoc chi ra trén Hinh 2, chinh lwu tich cwc st dung 6 van ban dan IGBT [3], dwoc chira trén Hinh
3. Trong bai bao nay s& nghién ctru vé c4u trdc mach cong suét, phwong phap dleu ché PWM cho
chinh Iwu kiéu ma tran, (’ng dung trong hé bién tan truyén dong nhiéu dong co’, cau trac chinh lwu
kiéu ma tran dwoc chira trén Hinh 4.
2. Mach van chinh lwu kiéu ma tran

So d6 cAu tric mach van chinh lwu kiéu ma tran dwoc chi ra trén Hinh 4 [4]. Mach van st
dung 6 van ban dan hai chiéu, mac theo so’ dd cu. M&i van ban dan hai chiéu duwoc tao nén bdi hai
IGBT néi theo so dd emitor chung hodc ndi theo so dd colector chung. Vé&i ciu trac ndi kiéu nay,
van ban dan hai chiéu cho phép dong dién chay theo hai chiéu. C4u truc chinh lwu kiéu ma tran st
dung van ban dan hai chiéu ¢ nhiéu wu diém ma chinh lwu truyén théng khéng cé dwoc, véi phuong
phép diéu ché phu hop, dong dau vao cua chinh lwu sé c6 dang hinh sin, & tAn s6 co ban dong dién
d4u vao va dién ap vao cla chinh lwu tring pha nhau, cac van ban dan hai chiéu cho phép trao ddi
nang lwong theo ca hai chiéu.
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Hinh 2. So' d6 mach van Hinh 3. So' d6 mach van Hinh 4. So' @6 mach van
chinh Iwu khéng diéu khién chinh Iwu tich cwe chinh lwu kiéu ma tran

3. Phwong phap diéu ché PWM cho chinh lwu kiéu ma tran

Diéu ché cho chinh lwu kiéu ma tran Ia diéu khién cac van ban dan déng/cét theo mot quy luat
nhéat dinh, nhdm dat muc dich dién ap mot chiéu dau ra 6n dinh, & tAn sé co ban dong dién dau vao
va dién ap dau vao cla chinh lwu triing pha véi nhau, diéu khién dwoc dong néng lwong chay theo
chiéu mong muédn, tir phia xoay chiéu ra phia mot chiéu hodc ngwoc lai. Hai phwong phap co thé
st dung cho qua trinh diéu ché cho chinh lwu kiéu ma tran, phuong phap diéu ché vecto khéng gian
(SVM) [3], phwong phap PWM [4]. Trong nghién ctru nay st dung phwong phap PWM dé thyc hién
qua trinh diéu ché cho chinh Iwu kiéu ma tran.

Gia thiét cac van ban dan I ly twdng, tAn sb cat mau I&n hon rat nhidu so véi tan sé co ban
clia ngudn ap vao, ngudn ap dau vao 1a ngudn cirng. Khi dé dién ap phia mot chiéu duoc quyét dinh
b&i luat chuyén mach cla cac van ban dan hai chidu va dién ap lwdi, con dong mét chidu phu thudc
vao tai. Hé théng dién ap ba pha dau vao dbéi xirng va cé dang nhw biéu thirc (1), Hinh 5 chi ra hinh
dang cua dién ap vao:

V_ =V cosd =V cos(at) (1)

AYV®

) N L~ L~ N
V, =V cosf =V cos(at- ?ﬂ)

27
V_ =V cosd =V cos(ot+—) o
3

Muc dich cla viéc diéu bién cho chinh lwu kiéu ma
tran 1a nham duy tri dién ap mot chiéu dwong va dam bao &
tan sé co ban dong dau vao trung pha véi dién ap dau vao
chinh Iwu. Khi dién 4p dau vao la déi xirng, sé co 2 trudng I TN [ N (VAR VAR Y]
hop xay ra cla dién ap lwdi: Hai dién ap pha dwong va mot Hinh 5. Céc secto dién ap vao
dién ap pha am, dwoc goi la cac secto chan (lI, 1V, VI), hai
dién ap pha am va mot dién ap pha dwong, dwoc goi la cac secto 1é (1, Ill, V), ca hai trwdng hop nay
dwoc thé hién trén Hinh 5. Cac van ban dan cua chinh lwu dwgc chia thanh hai nhdm, nhdm noi v&i
cuc “p” va nhém ndi véi cuc “n”.

a. Truong hop thir nhat: Hai dién ap pha co gia tri dwong va mot dién ap pha co gia tri am.
Gia slr rang dién ap pha A va pha B mang gia tri dwong, pha C mang gia tri am. C6 thé thay rang:
[Vic | = Vaal + Ves| @

Trong trwdng hop nay, van ban dan Scn phai dwoc duy tri & trang thai dan trong khi cac van
ban dan Sap, Sbp & duoc diéu ché.

- Khi Sap dn, dién ap mot chiéu bang Vac va mang gia tri dwong. Ti s diéu ché cia van ban
dan Sap dwoc xac dinh nhw biéu thire (3) dudi day:

cosé

d =——2 3
) ®

N Nt N N

- Khi Spp dén, dién 4p mot chiéu bang Ve va cling mang gia tri dwong. Ti s6 diéu ché clia van
ban dan Spp dwoc xac dinh nhw biéu thire (4) dwéi day:
cosé,

d,, =——> 4
bc COS@C ()
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sa Vsc) + dbc (V
Thay (1), (3), va (4) vao (5) nhan duoc bidu thirc (6):

Gié tri trung binh cta dién ap mot chiéu dwoc xac dinh nhw biéu thire (5) duéi day:
Vdc = dac'(v sb_Vsc)

(5)
3.V
= m 6
“ 2|cosd,| ©)
b‘. Truong hop thir hai: Hai dién &p pha cé gia tri am va mot dién ap pha cé gia tri dwong. Gia thiét
rang dién ap pha A va pha B mang gia tri &m, pha C mang gia tri dwong. Khi doé:
|VSC| = |Vsa| +|Vsb|
dan San, Sbn s& duoc diéu ché.

Trong trwdng hop nay, van ban dan Sc, phai dwoc duy tri & trang thai dan trong khi van ban
dan San dwoc xac dinh nhuw biéu thie (8):

()

cosé,
ac —

- Khi San dan, dién ap mot chiéu bang Vca va mang gia tri dwong. Ti s diéu ché cha van ban

cosd.
ban dan Sen dwoc xac dinh nhw biéu thirc (9):

cosd,
be =
thire (10) dwéi day:

8

- Khi Sbn dan, dién &p mot chiéu bang Ve, va mang ciing gia tri dwong. Ti s6 diéu ché cta van
_cosec

Gia trj trung binh ctia dién ap mét chiéu trong mét chu ky trich mau duoc xac dinh nhw biéu
Thay (1), (8), va (9) vao (10) nhan dwoc:

9)

Vdc = dac'(vsa_vsc) + dbc '(Vsb_vc)
3y,

“ " 2.|cosd,|

Controller
L Al—ala  waBC —D-M'—b Cules
powergui prtinu:
b@* B [b—a|B Ao

(—

Conn1  ConnZ
Clp—al

(10)
11)
Thyc hién twong tw, co thé xac dinh duoc trang thai dong cat clia cac van va i sb diéu ché
twong ng cho tat ca cac trvong hop cu thé (tieng sector) nhw dwoc the hién trén Bang 1. Gia trj
trung binh cla dién 4p mét chiéu trong mdi 1 chu ky cat mau dwoc xac dinh nhw biéu thire (12):
3.V
V, =——"m 12
“ 2cosg,| (12)
trong d6: cos(d,) =max(|cosé,|,|cos 6, |,|cos b, |)
Béng 1. Ti s diéu ché twong irng v&i cdc sector
Secto 1 2 3 4 5 6
q cosé, cosd, cosé, cosé. cosd, cosd,
! cosd, | cosf, | cosé, | cosd, | cosd, | cosé,
4 cosé. cosd, cosé, cosé, cosé, cosé,
" cosd, cosé, cosd, cosé, cosé, cosé,
4. M6 phong chinh Iwu kiéu ma tran o )
Chinh lwu kiéu ma tran dwgc moé phéng trén phan mém Matlab-Simulink, so d md phdng
dwoc chira trén Hinh 6

+ie
b— =
c

c[o—=a(n -do+ Out- do+
Phass A
Bols—=a|Conn3  Connd b—a|Fhase B
Three Phase Source
N Colb—=

ConnS  Conng

-dc
lb—a|Phass C
surs
InputU, 14
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BuckComw
‘CHINH LUU KIEU MA TRAN

Meas ur
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Hinh 6. So' @6 mé phong chinh Iwu kiéu ma tran trén Matlab
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Hinh 7. Két quéa mé phéng: Tai RL, R=1042, L=0,02H.
a) Xung PWM, b) Bién ap dau ra, ¢) Dién ap va dong dién ba pha d4u vao, d) Dién ap va dong dién dau
vao pha A, e) Phén tich phé FFT cla dién ap dau vao; f) Phén tich phé cta dong dién dau vao

Nhan xét: Cac két qua nhan dwoc ttr mo phdng cho thay, khi ap dung phwong phap diéu ché
PWM cho chinh lwu kiéu ma tran, tai tan sé co ban (50Hz) dong dién va dién ap dau vao tring pha
v&i nhau, dong dién dau vao cd dang hinh sin.
5. Két luan

Qua phan tich va cac két qua nhan dwoc tr mé phdng cho thay chinh lwu kiéu ma tran cé
nhiéu wu diém hon céac chinh lwu truyén théng khi 'ng dung trong hé bién tan truyén déng nhiéu
doéng co. Céac két qué mé phdng cho thdy phuong phap diéu ché PWM dung cho chinh lwu kiéu ma
tran da dam bao cho chinh lwu phat huy day dd cac wu diém cla nd. Cac két qua mé phéng tao co
s& cho budc tiép theo 1a xay dwng mé hinh thuc nghiém.
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