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Tém tat: Hién nay viéc nghién ciru thiét bi chinh lwu diéu ché dé rong xung PWM dang duwoc

phat trién rong rdi, cdc thiét bi chinh luu nguon dién dp PWM dang thay thé cho bg chinh luu ding
Di- 6t khéng c6 kha nang diéu khién. Dé tai tdp trung nghién ciru nguyén Iy co bdn cia phwong
phap diéu ché CPS-SPWM, dé xudt bo chinh lwu ba pha PWM nguén dién dp hai vong héi tiép
ding ky thudt diéu khién CPS-SPWM. Qua dé thdy dwoc kha ndang dp dung ciia ky thudt CPS-
SPWM trong diéu ché cong sudt I6n, gidm nhiéu cho mang dién cdi thién chat lwong séng dau ra,

hiéu qua tan sé dong cdt cao, thue hién dwoc t6i wu héa hé théng.
Tir khéa :CPS-SPWM; chinh lwu PWM; céng sudt 16m; thiét bi chinh liu.

I. LOI DAN

Cac bd bién doi dién dang duoc ung dung
trong thuc té gdm thiét bi chinh luu va hai dang
thiét bj bién d6i AC-AC va bién d6i AC-DC-AC.
Céc thiét bi bién tin kinh dién chua thuc hién
duoc bién d6i cong suit hai chiéu tuy rang co
quan tdm dén hiéu qua dic tinh dau ra nhung chat
lwong dong dién khéng cao thanh phan song hai
16n. Céc thiét bi bién tan xuat hién vé sau nay di
thuc hién dugc bién doi cong suat hai chiéu tuy
nhién hé s6 cong suat con han ché, ton tai sy anh
huong nhidu dén mang dién. Trong dé tai ndy da
dé cap phuong phap chinh luu SPWM dung ky
thuat CPS —SPWM khéc phuc dugc cac khuyét
diém néu trén ctia bd chinh luu, ddm bao hé sd
cong suat cao, dong dién dang sin, thu dugc dién
ap mot chiéu on dinh. Trong thiét ké v6i cac linh
kién phu trg thu dugc dong di¢n dau vao dang gén
hinh sin, nhu thé dong dién dau vao ham chtra chu
yéu song hai bac cao, can loai bo dam bao giam
nhiéu dén mang dién va nang cao hé sd cong suit,
nang cao hiéu qua tan s6 dong cat.

II. NGUYEN LY CO BAN PIEU CHE PO
RONG XUNG MACH BA PHA HINH SIN
DUNG KY THUAT CPS-PWM
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Dua theo nguyén li co ban diéu ché SPWM, tai
thoi diém giao diém ty nhién ctia song hinh sin va
song hinh tam giac dau vao tién hanh diéu khién
dong mo cic van cong suat tao nén phuong phap
diéu ché ty nhién SPWM. Pay 1a phuong phép
diéu ché co ban nhit. Tuy nhién trong thuc té
thuong ap dung quy tic iy mau song déi xtng, ¥
tuong co ban 1a lac song hinh tam giac cuc dai ¢
mdi chu ky tién hanh d6i chiéu véi gia tri dién ap
ctia song diéu khién hinh chinh sin. Sau d6 quyét
dinh dong hay mé cic van cong suat.

Nguyén ly ldy miu song dbi xing SPWM
nhu hinh 1. Trong dé U, 1a song mang hinh tam
giac; U, 1a song diéu khién 7, 1a chu ky song
tam gidc; U, 1a gia tri dién &p hinh sin & thoi
diém 1ay mau z,.
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Hinh 1. Quy tdc ldy mdau séng SPWM



Puong U,. va song mang hinh tam giac cat
nhau tai 4 va B, lam cho T, tach thanh 3 doan ¢#,,
t;, t;. Gia thiét bién do song hinh tam giac 1a
Uen 12 khong d61.Song dién ap diéu khién hinh
sin 1a U, = U,.sin(w,.7). Ti s6 bién do song diéu
khién hinh sin va bién d6 song mang hinh tam
gidc M = Up/Uep 1a @0 diéu khién. Theo ly
thuyét M trong khoang tir O~1. Trong thuc té gia
tri nho nhét bi gigi han thuong M trong khoang
0.95~0.98. Dya theo tinh d6i xing cia song
hinh tam giac thoi gian ¢; va #3 s€ nhu nhau.

Tu hinh 1 taco:
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Do ( 2.1 ) nén suy ra d§ rong xung

T
t, = ?C(l +M sin(wt,)) (2.2)
Thoi gian ngit quang
1
L =1 :E(Tc_tz) (2.3)

Biéu thirc (2.2) va (2.3) 1a cong thirc co ban
dé tinh toan do rong xung didu ché SPWM,
chinh lwu ba pha ddi xtmg cic pha léch nhau
gb6c 2m/3 vi vay tinh todn do rong xung cho 2
pha con lai chi can dich pha 27/3.

Nguyén 1y co ban cua phuong phap diéu ché
CPS-SPWM (carrier phase shifting — SPWM) la
dya vao N nhém mach ban ciu ba pha cua bd
chinh lvu ba pha (m6 dun PWM). Mdi mach
dién cau ba pha déu str dung phuong phéap diéu
ché SPWM cac van cong suit tan sb dong cit
thip v6i mot song didu khién riéng. Tién hanh
dua vao N nhom séng hinh tam gidc dé diéu
ché. Cac song tam giac co bién do nhu nhau,
nhung léch pha nhau géc khong doi, vi thé cac
xung dau ra cia SPWM ciing 1éch pha mdt goc
nhit dinh, théng qua xép chong tin hiéu dau ra
thu dugc tin hiéu mot chidu 6n dinh, ting hiéu
qua cong sudt mach dién. Lua chon gbc di pha
hop 1y c6 thé lam lwong séng hai bién do 16n
giam di. Tin hiéu xung diéu khién SPWM cua

cac md dun mach ban cau do so sanh giira song
hinh tam giac va song diéu khién chinh sin sinh
ra. Toan bd céc song diéu khién hinh chinh sin
ciia cac mo dun mach dién ban cau 1a nhu nhau.
Tuy nhién giita cac song tai ciia cac md dun ton
tai goc di pha. Day 1a yéu t6 lam nén vi tri song
cac xung tur cac moé dun cua bo SPWM, bién do
xung nhu nhau, tuy nhién day xung khong trung
hop. Khi xép chong thu duoc dién ap dau ra tan
s6 dong cat cao, giam nho song hai dau ra.

Y nghia co ban cua phuong phap diéu ché
CPS — SPWM la: ¢6 thé to hop thiét bi bién
dong mang tinh dién 4p gdm N md dun sir dung
cing mot tin hiéu séng diéu khién Sy, tan sé w,
song tai hinh tam gidc cua cac md dun bién
dong tan s6 K... Vi tri cac song pha hinh tam
giac 1éch nhau 1/N chu ky séng hinh tam giac..
Vé6i N 1a s6 md dun bién dong, K. 1a ti 16 tan s6
didu ché, m;, 1a ti 1¢ bién d6 diéu ché. Nguyén ly
nhu hinh 2 véi N = 2.
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Hinh 2. Nguyén Iy diéu ché CPS-SPWM

Py va P, 1a mach xung sinh ra khi so sanh
song hinh tam giac va song diéu khién hinh sin.

III. MO HINH MO PHONG THIET BI
CHINH LUU NGUON PIEN AP HAI
VONG HOI TIEP

1. M4 hinh

Thiét bi chinh luu ngudn dién 4p ciu ba pha
nhu hinh 3
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Mach xoay Mach mt

chicu

Hinh 3 Thiét bi chinh luu cdu ba pha nguon
dién ap PWM

2. Thiét 1ap md hinh mé phéng hé thong

Duya theo phuong phap diéu ché, st dung
phan mém Matlab simulink thiét 1ap mo hinh
md phong thiét bj chinh lvu PWM ngudn
dién ap co hai vong hoi tiép.

(a).Hinh 4 m6 t& md hinh moé phong thiét
bi chinh lvu SPWM véi phuong phap diéu
ché ty nhién
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Hinh 4 M6 hinh thiét bi chinh luu SPWM
phirong phép diéu ché tw nhién.

(b).Hinh 5 mb ta md hinh mo phong thiét bi
chinh Ivu véi phuong phap dung ky thuat diéu

ché CPS-SPWM
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Hinh 5 Mé hinh thiét bi chinh luu phirong phép
diéu ché CPS-SPWM.

IV. KET QUA MO PHONG

1. Trong md phong tng dung budc nhay cb
dinh dang ode45. Budc nhay 1on nhét 1.e*. Mo
hinh thiét bi chinh luu cong suét hé thong 22k W.
Thoi gian mo phong 6(s). Ca hai loai hé théng noi
trén déu c6 thé thuc hién cong suat hai chiéu huu
dong. O thoi diém 2s ngudn dién mot chiéu thuc
hién viéc hdi quy ning lwong. Thyc hién du 2 ché
do lam viéc chinh luu va nghich hru.
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2. Thiét bi chinh luu PWM c¢6 thé loai trir toan
bd song hai trong ludi di€n, tuy nhién do céc linh
kién IGBT lac dong cét sinh ra song hai 1a khong
thé ngan nglra. Séng hai do IGBT sinh ra va hé s6
diéu ché tan s6 cia SPWM 1a ti 16 thuan. Piéu nay
s& thdy 16 qua két qua mo phong

(a). Phd song tan song hai dién 4p mot chiéu
trong k¥ thuét diéu ché ty nhién SPWM nhu hinh 8.

E] 0 C] E] 0 20
Onder of Harmoni

Hinh 8. Phé song tan séng hai dién dp mét
chiéu trong ky thudt diéu ché tw nhién SPWM.

Séng hai chi yéu tap trung timg nhom 20
nhip gan nhau. Theo ti 1& diéu ché tin s6 K=
20. Chirng t6 phuong phap diéu ché ty nhién
diéu ché SPWM song hai do IGBT sinh ra phu
thudc ti 1& diéu ché tan so.

(b).Phd séng tan song hai dién ap mot chiéu
trong k¥ thuat diéu ché CPS- SPWM hinh 9. S6
mo dun chinh vu PWM la N=3

E] 0 & 100 20

Hinh 9 Phé séng tan séng hai dién dp mot chiéu
trong ky thudt diéu ché CPS- SPWM.

Séng hai tép trung theo timg nhém 60 nhip lién
nhau. Theo ti & diéu ché tan sb 14 K. = 20. Chiing to
song hai sinh ra do linh ki¢n IGBT trong ky thuat
diéu ché CPS-PWM phu thudc ti 1& diéu ché tan sd

cia SPWM va s6 md dun chinh hru N. Trong md
phong trén tan s6 song hinh tam giac 1a 1000Hz. SO
nhip song hai trong ting nhom s& 1a N.K,, vi thé
nang cao duoc tan s dong cit dau ra N lan, chét
luong déc tinh song d4u ra duoc cai thién 16n.

Thong qua so sanh song phd tan cua hai hé
thong ta thdy: song hai tin hiéu SPWM don 1¢
xuét hién ting nhém 20 nhip ké nhau. Séng hai
tin hiéu cia CPS-SPWM xuét hién timg nhém
60 nhip lién ké nhau. Nhu vay di nang cao tan
s6 dong cat 3 1an, sau 60 nhip thi song hai co
ban dugc loai trir, ndng cao chét lugng song.

(c) Phd tan séng hai dong dién mach xoay
chiéu thiét bi chinh luu CPS-PWM.

Dong dién thanh phan pha 4 va dong dién
téng hop pha A nhu hinh 10.

/A

Hinh 10. Dong dién thanh phan pha A
va dong dién tong hop pha A.

Tir hinh 10 c6 thé thiy song dong dién mach
dién thanh phan c6 dang gan hinh sin, séng cta
dong dién tong hop c6 do chinh sin cao hon va min
hon nang cao hiéu qua hiéu chinh cong suét.
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Hinh 11 Phé tan séng hai dong dién
tong hop pha A.
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—— ‘ ‘ ra. Hay noi cach khac: ky thuat CPS — SPWM
1 c6 tinh ndng tong hop khong that thoat.

V.KET LUAN
1 | Pé tai da nghién ctru phuong phap diéu khién

bd chinh Iuu ba pha ding k¥ thuat diéu ché CPS —

SPWM. Qua dé khing dinh phuong phép dat hiéu
‘ qua diéu khién cao. Nang cao dugc tinh nang cua
] | hé thong chinh hru, gidm thiéu séng hai nhiéu dén

Hinh 12 Phé tén séng hai dong dién mang di¢n, nng cao chat lwgng di¢n ndng va h¢ s0
. A cong suat su dung dién. Pong thoi c6 kha nang hoi
thanh phdn pha A. .ol R e L A

lai ndng lugng vé ludi dién. Voi ky thuat CPS —

SPWM ttr cac thiét bi tan s6 dong cat thap co thé

thuc hién dugc hiéu qua tan s6 dong cat cao, thong

qua viéc triét tiéu tuong ho song hai cia cac mod

dun c6 the thyc hién bién do1 cong suat 16m véi dac
tinh song dau ra tot dep hon.

Tir hinh 11 va 12 ta thay song hai dong dién
thanh phin xuat hién timg nhém 20 nhip lién
nhau. Séng hai dong dién téng hop xuit hién
theo nhom 60 nhip k& nhau. Nhu vy tan suit
dong cat dugc nang cao 3 1an. Ham luong bién
d6 song hai giam dang ké, cai thién dic tinh dau
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Abstract
SIMULATION OF CPS-SPWM HIGH-POWER INVERTER

Vu Minh Quang

Hanoi Water Resources University
Zhao Jian, Wang Dazhi
Northeastern University of China

Three-phase PWM voltage source rectifiers (VSR) are applicated to the Frequency inverter in place of
conventional no-control rectifiers based on power diode in this thesis. The paper introduced fundamental
principle of CPS-SPWM .expounded design of structure of double loop voltage type PWM rectifier system
based on CPS-SPWM control. Thus understand that the CPS-SPWM technique can achieve SPWM
technology of high power occasion, greatly improve the output waveform, reduce output harmonics,
improve the equivalent switching frequency, optimize system performance. Simulink results show the
system has good static performance and dynamic performance and CPS-SPWM is rationality.

Key word: CPS-SPWM; PWM rectifier; high-power; inverter.
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