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MOQT SO GIAl THUAT PIEU CHE PON GI AN,
HIEU QUA CHO NGHICH LUU AP PA BAC

ABSTRACT

® Nguyén Vin Nho
Pham Xudn Hé

This paper proposes a modulation strategy for multilevel inverters, which selects
voltage vectors that generate minimum commom mode voltage in the load, working at
low switching frequency. The total harmonic distortion, the number of commutations
and the linearity are also studied. Experimental results confirm that the proposed
method is the simplest, highly effective and highly suited inverters with a every number

of levels.

|. GIOI THIEU:

Trong nhimg nam gan day nhimg nghién
ctru vé nghich luu da bac phat trlén nhanh
chéng va da mang lai nhleu cai tién trong
phu’orng phép diéu ché. Nhiéu k¥ thuat diéu
ché don glanvallnh haat [1][3][4][6] hon so
v6i phwrong phap dicu ché vector khéng gian
co dién.[5] Do su han ché ciia phuong phép
SVPWM c6 dién phai lap trinh phirc tap cac
vector quay trong hé truc toa dg, xac dinh vi
tri va thoi gian vector tac dong cling nhu
viéc xac dinh chon loc vector redundant
thich hgp vado vay trong qua trinh didu ché
Can nhiéu bang tra. Nhung phuong phép cai
tién sau ndy da giai quyet cac kho khan trén
bang viéc sar dung mdi twong quan cua
phuong phap SVPWM véi ky thuat co ban
diéu ché song mang, dé giai quyét cac
khoang cach ton tai gitra 2 phwong phap trén
ca&c nha nghién ctu da dua vao cac ham
offset cong thém véi tin hi¢u diéu ché. Hiéu
vé mdi quan hé tuong dong gitta SVPWM
va CPWM mét cach sAu sic thi mbi ¢ thé
thiét ké cac ham offset thich horp va hi¢u
qua. Nhing phan tich 1y thuyét va méi tuong
quan gitra SVPWM va CPWM hau nhu da
duoc giai quyét tron ven boi viéc dung cac
ham offset 1am cho viéc didu ché theo
phuong phdp SVPWM dugc thuc hién dé
dang va don gian hon trén song mang vatin
hiéu dléu ché, giam nhe viéc tinh toan va

khong cin tra bang trong qué trinh diéu
ché.[4]

Mic du 6 nhiéu vu diém cia PWM nhu cho
dic tinh didu ché tuyén tinh, nhung céc
phuong phap nay ton tai khuyét diém chung
|atén hao dong ngat 16n vaty 1€ hal cao.Vaéi
muc dich giam tén hao dong ngat vaty 1é
hai THD phuong phap diéu ché SVC (Space
Vector Control) diéu ché gian doan 1 vector
ra doi [1][2]. Tuy nhién thyc hién phuong
phap SVC trén h¢ thong vector quay trong
hé¢ toa do phuc Van con rat nhidu phic tap
trong lap trinh diéu khién.

Bai bao nay trinh bay mot d& nghi vé chién
luge didu ché don gian dé thyc hién ciing
dua theo phuong phép diéu ché gian doan 1
vector nhung mang lai hi¢u qud cao trong
diéu khién dong co, giam ton hao dong ngit,
giam ty 1&¢ hd va anh huéng cua dién ap
commom mode. C&c vin d& vé céu tric
mach nghich luu s trinh bay cu thé trong
phan II. Phan IIl s3 de cap cac nguyén ly co
ban ciia giai thuat dé nghi. Sy twrong quan
trong giai phap diéu ché so véi phuong phép
SVC. Cac két qua diéu ché vaphan tich thuc
hién biang mo phong trong phan mém PSIM
< trinh bay trong phan IV. Phén V trinh bay
két qua mo phong diéu khién dong co bang
giai phap nghich luu dé nghi. Cudi cing la
nhirg két luan nhan xét cia nguoi thyce hién
nghién curu.

1. CAUTRUC MACH NGHICH
LUU APPA BAC:

Cau trac mach nghich luu &p da bac thuong
S dung trong nghién ciru va thir nghiém 1a 2
dang co ban Cascade va Diode Clamped.
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Trong gi6i han bai béo nay chua xem xét t6i
Su can bang ngudn. Nhu'ng dé thuan tién
theo doi va tuong dong két qua dién 4p ra
sau nghich Iuu, so sanh c&c két qua mo
phong & ddy co su théng nhat cho cach dat
tén céc khoa ngit din trong lpha va nguon
DC (nhu Hinh 1).

[11. CHIEN LUQC PIEU CHE PE
NGHI
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Trong qua trinh didu ché gian doan mot
vector, vector tham khao V(t) quay trong
mit phang phirc chira tap hop cac vector co
ban va céc trang thai redundant ciia nghich
luu da bac. Khi vector V(t) dén gan vector
co ban ndo nhét no s& chon vector do 1dm
dai dién va thuc hién theo trang thai
redundant phti hop nhét ctia vector ndy.
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Hinh 1: S théng nhit tén cac khoa va ngudn DC trong pha a nghich hru 5 béac

Vector V(1) thé hién trong hé toa do phuc
duoc xem latong hop 3 vector dién ap pha:

2
V(t) = E[VAN (t) +avgy (t) +a? Ven (t )]
(AN, BN, CN la dién 4 cac pha so voi
trung tinh) (3-1).

AP Hinh 2: Phwong phép
diéu ché 1 vector
n 220

_®

) 210

22 5 /N 200 a

Diéu ndy cho thiy thuc hién 1 trang thai V(1)
guay trong mat phang phtic twong duong
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thyc hién trang thai dong thoi cua 3 vector
pha léch nhau 1200c6 bién do lién quan
trong cong thtrc (3-1).

MAi trang thai co ban cta vector didu khién
V(t) la tap hop trang thdi 3 vector 3 pha
thanh phan. Cac trang thai vector co ban va
redundant trong nghich luu da bac ké can
nhau co thé xem 1a sy thay doi cta 1 trong 3
trang thai pha (thi dy: 211 sang 210 la thay
(101 trang thai pha C, 211 sang 221 1a thay
doi trang thai pha B). Sy thay doi trang thai
ké can ciing chinh 1a s bac din cia 1 trong
sd 3 pha ciia mach nghich luu.

Chon mirc so sanh chuyén trang thai dan 1&
giatri trung binh DC gitra 2 bac didu ché ké
can trén 1 phata c6 thé thu duogc két qua
dicu ché gan sat voi qua trinh diéu ché SVC
(Single Vector Control)

Chién lugc diéu ché co thé mé ta nhu sau:
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Tin hiéu Sin cac phaco bién do tinh tir quan
hé cong thic (3-1) véi vector tham khao
dugc duavao b so sanh véi cac gia tri trung
binh DC cua céc bac dleu ché dé cho ra tin
hiéu diéu ché. Tin hiéu diéu che thu duoc st
dung dleu che cac khoa ngit dan theo quy
luat diéu ché cia mach nghich luu.

Bién d6 tin hiéu Sin cac pha dugc tinh cho
cac phanghich Iuu n bac nhu sau:

n-1

VA =m. V3 cos (2ot)  (3-2a)
n-1

VB=m V3 cos (2wt-120°) (3-2b)
n-1

VC=m. V3 cos (2wt-240°) (3-2¢)

Trong do:

n: 1asé bac cua nghich luu dabac;

m: 1& chi s diéu ché bién d6 cua vector
tham khao V(t)

M@ ta hoat dong diéu ché & nghich luu 5 bac
nhu Hinh 3 sau:
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Hinh 3a: Hoat ddng ciia chién lwgc
dieu che de nghi
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Hinh 3b: Hoat dgng dleu che so sanh 1
phacia chién hrge diéu ché dé nghi

IV.MO HINH VA KET QUAMO
PHONG

Chién lugc diéu ché dé nghi duoc thuc hién
m6 hinh md phong trén phan mém PSIM véi
mach nghich luu dang Diode Clamped. Ket
qua cho thay dic tinh diéu ché khong thé
tuyén tinh vi ban chat cua didu ché mot
vector nhung dac tinh cua phuwong phap de
nghi it bdo hda hon so véi PP SVC Khi sO
bac cang cao thi dic tinh cang gan tuyén tinh
hon va c6 kha niang diéu ché chi sb diéu ché
O bién do nho cing nhu ty 1¢ ha ceo

[THD _ Wi ‘V%j
' it hon. P& thuan

tién so sanh sau déy cing thong nhit dung

VD%
wpu= /Y3 kni tinh bien do dien 4p
V()43
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phatai vachi so diéu ché pe
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Hinh 4 : Pic tinh diéu ché cia pp SVC va pp nghich lwu dé nghi 11 bic

Két qua md phong trén PSIM véi Upe =
500V tai R =10Q; L = 0.2 H; m = 0.9 cta
nghich luu dé& nghi 5 bac. Cac dang song
dong |a; DPién ap pha tai Van; Dién ap pha

Vo, Dién ap day Vac; Dién gp Commom
Mode V cm, cung phan tich pho hai cia Vao
vaV ,c trong ving 20% hai co ban (Hinh 5).
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Hinh 5a: Cac dang song dong dién IA;
dién ap VAN; VAO; VAC; VCM;

Frequancy (KH)

Hinh5b: phan tich pho dién ap pha
VAQva dién ap diy VAC nghich luu 5

bac de nghi
So sanh két qua mé phong voi phuong phép tiéu (Hinh 6) véi cung diéu kién nhu phuong
Carrier based SYPWM Commom Mode cuc phap dé nghi.
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Hinh 6a: Cac dang song dong dién IA;
dién ap VAN; VAO; VAC; VCM;
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Frequency (KH)

Hinh6b: Phan tich phé dién ap pha
VAO; vadién ap day VAC Nghich luu
SVPWM CM cure tiéu 5 bac
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R rang v6i phuong phép didu ché dé nghi ti
I¢ cing nhu bién do cac hai bac cao giam rd
rét. Ha bac cao cang giam khi so bac cang
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Hinh 7a: Cac dang song dong dién1,; dién
ap Van; Vao; Vac; Vem

V. MO HINH PIEU KHIEN PONG
CO KDPB XOAY CHIEU 3 PHA:

Dé kiém ching chi tiét mach nghich luu &p
da bac dé nghi, tac gia van dung mach diéu
khlen trén h¢ truyén dong dong co khong
dong b0 3 pha dua trén phuong thirc dicu
khién tir thong (Flux Vector Control).

(Phuong thirc diéu khién tir thong xac dinh
theo mé hinh & hinh 8)

Vi phuong thie diéu khién theo tir thong,
hé thong diéu khién dong co KB
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Hinh 8: So' d6 khéi truyén dong

xoay chiéu 3 pha cling ¢6 thé didu khién doc
l4p tir 2 thanh phan 1a dong tao tir thong va
dong tao moment thong qua Vlec chuyén dbi
tir vector dong 3 pha quay vé 2 thanh phan
vector trén h¢ tryc toa do khong gian. Do
vy viéc diéu khién dong co khéng dong bo

cao (nhu Hinh 7). Xem xét ¢ 11 bac véi
cung diéu kién, dién ap Commom Mode
cling rat nho.

i

100
quency (KH)

Hinh 7b: Phan tich phé di¢n 4p pha Vaova
dién ap diy Vac nghich luu 4p dé nghi 11
bac
xoay Chleu 3 pha s& dugc tinh toan tuong tu
nhu diéu khién dong co mot chidu.

Phuong trinh chuyén dbi dong 3 pha (14, |,
lc) sang dong tao tir thong Ig va dong tao
moment |, trong h¢ truc khong gian dq nhu
sau:

%[Cos( )1 +Cos(9 277/) +Cos( +27f/)lc)
= 2(an(9)1, + Sinlo - 2741, + sinfo + 2741

lo==(Ia+1g+1¢)

o
w |—\°J“\’

Phuong trinh chuyén déi dong tao tir thong
la va dong tao moment Iq sang tin hi¢u ap
diéu khién nghich luu nhu sau:

V, =Cos(0).14 +Sn(O) , + I,
Vo =Coslo 274 )i, +Sinlo 2041, +1,
Ve =Coslo+ 274)1, +Sinfo+ 274 )1, +1,

Két qua thu duoc tir md hinh md phong trén
phan mém PSIM véi sb liéu mo phong nhu
sau: Upe = 600V; Iy dat = 16A; n dat =
1000V /ph.

Thong s6 BPCKPB: Umm = 220V;
fan = B0HZ; R, = 0.294Q2; L, = 0.00139H; R,
= 01590, Lr = 0.00074H;

L,,=0.041H; P=6; J=0.01 kg.m*.

Thong sé tdi: 20Nm sau 2s chuyén sang
100Nm. Joad = 0.8 kg. m
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Céc két qua vé dang song dong dién 3 pha,
dién ép pha Vp, dién ap day Ve vadac tinh
téc do va dic tinh moment va két qua phan
tich hai vang 20% hai co ban (Hinh 9).
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Hinh 9: Két qua thu dworc tir hé truyén
dong dong co'NL 11 bac

V1. KET LUAN:

Qua két qua md thng Vé: th}.rc nghiém cho
thay phuong phép dicu ché dé nghi phat huy
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duoc vu diém 1a don gian dé thuc hién diéu
ché cho moi bac cta nghich luu &p da bac.
NG con chimg t6 rang tén hao dong ngit,
dién 8p Commmon Mode va ti 1&¢ hai THD
giam xudng rat thap, nhit 1a khi sb bac tang.
Pham vi ting dung trong truyen dong diéu
khién dong co lathuc té, phat trién ing dung
phuong phap nay vao thuc hién cac nghich
luu &p da bac dung cho cac b truyén dong
< mang lai hiéu qua cao.
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