TAP CHI KHOA HOC VA CONG NGHE Tap 46, sb 6, 2008 Tr. 9-23

GIAI THUAT DIEU CHE VECTO KHONG GIAN CAI TIEN
CHO BO NGHICH LUU BA PHA BON KHOA

PHAN QUOC DUNG, LE MINH PHUYONG, LE BINH KHOA

1. GIOI THIEU

Piéu khién dong co khéng ddng bo ba pha sir dung c4c bd bién ddi cong sudt néi chung va
bién tin noi riéng ngay cang duoc sir dung rong rdi, dac biét trong linh vue tiét kiém dién nang
cho quat, may bom, may lanh...Hién nay mét trong nhitng tiéu chi hang d4u khi thiét ké cac bd
bién dbi cOng sudt va hé truyén déng dién 13 gia thanh thip. P& giam gia thanh théng thucmg
ngudi ta giam tiéu hao vat tu, giam kich thwdc, khéi luong cac linh kién, tuy nhién trong diéu
kién hién tai diéu nay rat khé thuc hién do cdng nghé thiét ké cta cac hing da kha hién dai va
hoan thién. Vi vy viéc giam sb lugng linh kién ban din 12 mét trong céc giai phap thudng duoc
sit dung. C6 kha nhiéu bai bao, cong trinh dé cip dén viéc giam sb lugng linh kién ban dn trong
so dd bd bién tdn thong dyng. Mat trong nhing so db bién tin dé xuét d6 14 so d6 bo nghich hru
3 pha bbn khoa (B4) v&i 4 IGBT nhur hinh 1 [1 - 8, 10]. So dd duge sir dung cho cac hé truyén
dong cong suit nho.

84

I

a
DONG C
Ve b 3
— ‘°cr:|,> KD

_[_;cz »45554 «—17532

§1 52 83 84

1111

5 pibu ok vikG

T1

M t

Hinh 1. So db bd nghich luu ba pha 4 khéa (B4)

Mic dit ¢6 mét s6 nhugc diém so véi nghich lwu ba pha séu khoé (B6) nhu cin dién 4p DC
cao hon, dién &p trén tu dé mét can bang, nghich [uu B4 ¢o nhitng wu diém so voi B6 nhu [2]:

- S5 lugng khoéa coéng suét giam di 1/3, sb mach l4i giam di hai mach do chi con hai
nhanh duge diéu khién.



- Du dinh mic ap cho khéa cong sudt B4 cao hon, gia thanh vin giam vi ti sb gid cho
khéa nghich luu B4 va B6 thuémg thap hon 3/2.

- Gia tri t6i da cila dién ap ché @5 trung tinh chung (common-mode voltage) ctia B4 bang
2/3 so v&i B6

Trong khi d6 mic du cé khd nhiéu nghién ctru vé& diéu ché vecto khéng gian SVPWM cho
bién tan 4 khéa trén co sd 4 vecto dién apcoban[2-5,7, 8, 10], ki thudt diéu ché 4o rdng xung
véc 1o khong gian ma cic nha khoa hoc thé gioi da dé xuét dya trén syr téng hgp vécto dién ap
yéu clu tir 4 vécto co ban, chua thiét lap duge mdi lién hé voi ki thuit didu ché vécto khong
gian ctia bd nghich luu B6, do d6 chua tan dung dugc cac hé qua da dugce dic két cho cac bd
nghich luu B6 nay.

Muc dich cia bai bdo nay la trinh bay phuong phap diéu ché vecto khéng gian SVPWM
cho bién tan 3 pha 4 khoéa B4 trén co s& B6 bing “nguyén |i tuong ty”, mo rong kha ning diéu
ché d6 rong xung trong ving qua diéu ché, con goi la ving diéu ché phi tuyén voi dic tinh rit
phirc tap. Dua trén giai thuat nay, c6 thé thiét ké cac hé truyén dong didu khién van téc dong co
khéng ddng bd véi muc dich giam gid thanh,

2. PHAN TiCH VECTO PIEN AP VA TU THONG STATOR

Dya theo so dd hinh 1, trang thai déng ngit cia cc khoéa ban din S1 dén S4 1a dang nhj
phan, trong d6 khi c6 gia trj “1” : khéa duge kich déng, khi ¢é gid tri “0”, khoa duge kich
ngit. Ngoai ra hai khéa cling mot nhanh s& duoc diéu khién kich déng ngit bd tro (1 déng, 1
ng:it), nhu sau:

Si+8:=1; 83+8;,=1. (1)
Dién 4p pha trung tinh nguén phu thuge véo trang thai déng ngit cia céc khoa:
Vo = (5, -1)- 257, = @5, -1) L, =0 @

Phén tich céc td hop dong cit khoa S-S, cho phép dat duge 4 vécto khong gian dién ap
tdng ¥, — V, (Bang 1), c4c thanh phan o cda vécto dién ap dat dugc tir dién ap abe sir dung
phép chuyén truc Clark:

1 17y

1 -= —— %
Vel 2 2 2
@|_ = v (3)
[VJ 30 3 3
0 = =iy,
2 7 L%

trong do: V,, Vi, V,: dién dp pha trén tai (d{iu sao), va dugce xac dinh b?mg biéu thirc sau:
1 1 1 :
Va = §(2Va0 - Vbo) ; V;b = 5(2Vb0 —“Vao); Vc = _E(Vao + Vbo) (4)
Dé tong hop vécto khdng gian dién ap yéu cau I;.',ef , ¢6 thé st dung ba hoic bdn vécto
trong mét chu ki diéu ché T,. Trang thai vécto 0 (zero) déng trj c6 thé tao ra biing cach chia thoi

gian to (thdi gian duy tri vécto khong) giita hai vécto déi nhau (7,7, ) hoiic (¥,,7, ) [2, 7].
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Bang 1. Téng hop trang thai khéa va vecto dién ap

1 53 7=V, + ¥,
0 0 fl_% _,23”
1 0 172—2%6'}6
1 1 ?_31%6717;
0 1 17'4:2\1%"31%

~
/

V1 V2

Hinh 3. Cac ving (1..1V) trong phurong phép diéu ché

Hinh 2. Véc to khong gian din ép trén he truc of véc to khdng gian truyén théng cho bién tin B4

Vi tai 1a dong co khong ddng bo ba pha, vécto tir théng stator ¢6 thé duoc biéu didn dudi

dang {2, 10]:
V= V(e (5)
Khi dién ap nguén ¢ dang sin vecto tir thong stator chuin dugc xéc dinh nhuy sau;

g _Vu 3]
w

(6)

A a3 g |4
Do d6 quy tich ciia diém ddu vécto tir théng s& c6 dang dudng tron véi ban kinh r = -
@

Khi dong co duge cAp ngudn tir bién tin B4, vecto tir thong stator s& 1a:

Y=t -V +¥, )
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trong d6 n = 1...4; t,: thoi gian duy tri vecto V,,
Néu nhu thuat toan dong cit khoa ban din dam béo su tiép cdn mdt cach t6t nhét trén co so

giam thiéu sur sai biet giita quy tich vécto ¥va ¥, chat lugng dién ap cép cho stator s& ti wu.
Do d6 vigc thiét k& thudt toan tao chum xung PWM trong cac pha nghich luu dya trén co s nay
¢6 y nghia dic biét quan trong. Céch tiép can ndy da dugc sir dung tdt cho bd nghich liru Bé.

Hé s6 phim chét dugc sir dung dé danh gia chit luong dién 4p ngd ra 1a hé sé méo dang
toan phan THD%, dugc dinh nghia nhu sau [2]:

-100% (8)
trong d6 n: bic song hai.

3. GIAI THUAT DIEU CHE VECTO KHONG GIAN CAI TIEN CHO BQ
NGHICH LUU B4

Cac phuong phap SVPWM dé duge trinh bay trong céc cong trinh khoa hoc [2,3,7,8,10]
du dua trén su tdng hop vécto khéng gian thng-trén mat phing aff dugc chia lam 4 viing
(sector L..IV). Céc vécto co ban va thdi gian duy tri vécto trong mot chu ki didu ché duge chon
va tinh toan dya trén vj tri clia vécto Vi cdn tbng hgp tuong (g vai cac viing ndy (hinh 3).

A B

Hinh 4. Céc ving (1..V1) trong phuong phdp didu ché Hinh 5. Vecto co ban trong b3 bién tin B6
véc to khong gian dé xudt cho bién tin B4 theo nguyén
Ii trong ty nhu B6

Phuong phap SVPWM @é xuit trong bai béo nay dia trén viéc mé phong giai thudt diéu
ché vector khong gian cua bd nghich hru B6, trong dé mit phing af dugc chia 1am 6 ving va
viée tdng hop vécto Vi ciing duge tién hanh mot cach tuong tu cho truong hgp Bé6. Diéu nay
1am cho viéc tinh toan tré nén d& dang hon d6i vai B4 va mot sb nhitg két qua nghién ciru cho
B6 ciing c6 thé ap dung cho bd nghich luu B4 thong qua mbi lién hé duge dé xuat nay.
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Dé mo phong 6 vécto khong gian khac 0 clia by nghich luu 4p B6, trong phuong phap dé
udt, ngoai vécto co ban Vi va V;, sir dung thém cac vécto hiéu dung Vasm, Vaams Vam va Vigu-
Ac vécto nay dugce tong hop nhu sau :

% = =\ V. 4 = | - . 2z
Vs =1(V2 +V3)=£EJO;V34M =l( 3 +V4)=_V£C' s ;
X 3 : y €
7 > = V = - V.o o=
V41M=1(V4+Vl)= “ eM;VnM:l(Vl"'Vz): * e 13;
2 3 2
Dé m6 phong vécto 0 (zero) cia bd nghich Iru B6, sir dung véeto Vi
- W . o e .
‘ V0M=~;—(V] +V3) hodc V,, =5(V2+V4) (10)

Tinh tuong ty gitra véc to khong gian trong B4 (hinh 4) va B6 (hinh 5) duge trinh bay
ong bang 2. Nhimg vecto co ban trong tirng vung dung dé tao véc to dién ap yéu cau V¢ duoc
inh bay & bang 3.

Phan tich diéu ché vecto khong gian trong bién tan B4 trén nguyén li twong tyr bién tin B6
rgc trinh bay dudi day:

Bdng 2. Méi lién quan giira céc véc-to khong gian B4 va B6

Vécto co ban trong B6 Vécto co ban trong B4

Vi Vasm
Va2 Vi
V3 Vim
vV, ' Vam
Vs - Y,
Vs Viam

Vo, V5 Vom

Bang 3. Céc véceto sir dung trong diéu ché vécto khong gian

Ving B6 (V,, V,, V) B4 (V,, V,, V)
I Vi, V3, Vg Vasm, Vs, Vom
11 Vi, V3, Vg V3, Viems Vom
it Vi3, V4, Vg Viams Varms Vom
v V4 Vs, Vg Vam, Vi, Vom
Vv Vs, Ve, Vg V1, Vizms Vom
Vi Vs, Vi, Vz Vizms Vasm, Vom
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3.1. Trong viing didu ché tuyén tinh (0 < M < 0,907)

Trong ving nay, véc-to khong gian dién 4p yéu cdu xoay trong B
che VTKG trong ving nay dua trén co so tao ra 3 vécto dién ap tuﬁn
cit (ldy miu) T, sao cho dién 4p ngd ra trung binh twong mg véi dight4
trinh tinh todn thdi gian cho cac trang thai chuyén mach b nghich lu'li BG
nhu sau cho 2 T, [9] '

t, = EMTS sin(z/3-akt, = —J—g—MT, sin(@}t, =T, /.2?-!w
]r ﬁ B A

trong d6: t,,, - thi gian duy tri véc to V., ,; M — ti sb diéu bién M = V¥V, (¥
vécto dién ap yéu cau, V,, — gia tri dinh cla dién ap six-step).

Tuy nhién, trong by nghich lwu B4, do cac vécto hi¢u dung txyy vastig
hop tir 2 vécto co ban nén thai gian duy tri cac vécto co ban s& co gid trj-bingl ol
tri cac vécto hiéu dung va vécto 0 ndi trén. w ‘{sd A

Dé dam béo sy tiép cin mdt cach t6t nhit trén co s giam thiéu mmm tich
vécto P va ¥, sy tidp céin duoc thyc hién theo phuong phép dbi ximg w‘ﬂlﬂﬂ?mdm .

ik i’e . r
Vi duy tinh toan cho ving I: Cac vécto hiéu dung: Vazm, Vi, Vom, trq%ﬂé vmv... duoc
xac dinh theo cong thae (11): R
5 n i1

_MTS Sin(a)’tz of_T "2 iﬁf‘—‘sf’
¥A

t,=ly, :§Mi‘; sin(z/3-a)t, =t,, =

(12}
t t t !
Nhur vy, téng thei gian duy tri cac véc to co ban V), Vi, Vs s€ la:
by =8ty Sty =ty i, +1s,. (13)

Tuong tw nhu vay, ¢6 thé thyc hién tinh toan viée didu ché VTKG cho céc ving khéc. Két
qua tinh toan dugc trinh bay trong bang 4.

3.2 Ving qua diéu ché ché 46 1 (0,907 < M < 0,952)

Twong tu trong bd nghich luu B6, ché do niy bt ddu khi véc to dién &p yéu clu Vi vuot
qua vong tron ndi ti€p luc giac déu va dat dén céc canh cia hinh lyc gidc. Khi trugt trén canh
luc giac (M = 0,952) thi t, bang 0:

=‘/§°°S“"3ma-£;zy=1—tx;fz=0 (14)
V3cose +sina

x

Gibng nhu trudmg hop didu ché tuyén tinh, cac vécto hidu dung txyn va cac vécto toy dugc
tdng hop tir 2 vécto co ban nén thoi gian duy tri cac vécto co ban s& ¢6 gid trj bing ¥ th&i gian
duy tri cac vécto hiéu dung va vécto 0 néi trén.

Khi M = 0,907, cac gia trj t,, t, t; dugctinh theo cong thirc (12). Cho 0,907 <M < 0,952 ap
dung phuong phap XAp xi tuyén tinh dé tinh toan cac gia tri t,, ty, t,.

14



3.3. Viing qua diéu ché ché dd 2 (0,952 <M £1)

Tuong ty trong b nghich hru B6, & qua didu ché ché 5 2, véc to dién ap yéu cAu Vi ting

cho dén ché d six-step.

Khi ti s& didu bién M = 1, viéc didu ché duoc chia 1am 2 trudng hop:

T
-Cho0<a<x/6: ¢, =—;t,=0it,=0

y =

2

-Chom/6<a<nm/3:i =0;ty=—Ti;t

(15)

Tir cac cong thirc trén, suy ra thoi gian duy tri cac vécto co ban tuwong ing dé téng hop cac
vécto hiéu dung va vécto 0, trong tu hai ving di€u che trén.

Khi M = 0,952, céc gia trj t,, t,, t,dugctinh theo cdng thire (14).

Cho 0,952 <M < 1 ap dung phuong phép x4p xi tuyén tinh dé tinh toan cac gid trj t,, t,, t,.

Sector I, V, VI

st L |

Sector 11, IIL, IV

M ' |
sa i [ ; |

SV1itval tvd o .
— e
Tsi2 Ts2

Hinh 6. Gian db xung diéu khién déng c#t khéa theo phuong phap dé xuét

Bdng 4. Thai gian duy tri cic vécto  theo phuong phap didu ché VTKG dé xuét

Ving I

Ving Il

t, =1y, =§MT, sin{z /3 - a);

t, =l = %MTJ sin(a ),

f =tof=T;/2_t23f"'t3f;
IZSf . tzaf . tOI . tﬂf
by =5 ==l = A

= _—,t =
] 2 3m 2 2 1z 2

t=ty =§MTS sin(z/3-a)

t, =ly, =—\fr—§—M7; sin(a),

t,=t, =T, 12-t;, -t

5

t !
t, = LR ) Y. SR

m 2 4m T’ 3z 2 1z 2

= by =ty Shy oty =, Y, L,

=ty = by = lyslys =l g, +H5,
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Ving 11
V3o N 3 4
t, =ty, =~ MT,sin{z/3-a); te =ta, =—‘C
T T
3 . V3
t, =tuy =—MI, sin(a) =ty =— |
tz =t0f =rw /2—t34f —t4lf; tz =tﬂf =Ts/2_.t4l'
f H t ) {
t3m = 3;f ’t4m = 3;f + 421f ;tlm = 421:{ t4m = ‘;’f ’ 1at
t t
ISz =_£;tlz =_0L
2 2
. — "&E
=y =l Tty Tty =1, T, P =ty the ¥,
Ving V '

5

=t =1§Mn sin(z/3-a) :‘x=r,2f=~;—-.Mr

3 . J3
I, =ty =_75—MT’ sin{ar ) t, =ty =—MI;
oy toy |t =t =T,12-4
t, =ty =T,/2-1,, —t12f;t1m=—2'_;t2m:_i_ / ' .
12 . By
t t b = 2L, ol BS
=8 2 -2 2
t3z - 9 !tlz - 2
oo
t32 _'TJIZ =

=ty =Shy i, Yl =000, =

z

4. MO PHONG BQ PIEU CHE VIKG CHO NGHICH LUU
PHUONG PHAP PE XUAT

Phin mém mé phong Matlab/Simulink dwgc st dung dé mb g
khong gian v&i phuong phap dé xuét cho céc ché do tuyén tinh, qué d
ap ngudn mgt chidu Vde = 600 V. Tan sb hai co ban ap ngd ra £ = 50 He:
fow =4,8kHz . :
4.1. Trwong hgp khio sat 1

Cho viing diéu ché tuyén tinh v&i ti sb didu bién M =0,7. AR e
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Line Voltage Wavsform
600 T T T T

PG R S

o o —

o
B8

Lina Vohage Vab, [v]
[=]

I
B

B S -4

500

i i
0 0002 0004 D06 0008 0.0f 0.012 0014 0016 0016 0.02
Time, fs]

Hirh 7. Gian 0 dién 4p day

4.2. Truong hop khao sat 2

Ving qua diéu ché ché o 1 va 2

Line Volage Waveform

Lene Voltaga Vab, [V]

0012 0.014 006 G.018 DO2

000Z C.004 DODE 0008 QO
Time, {s|

Hinh 9. Gian d6 dién 4p day M = 0,94

Line Voitage Waveform
500 T T T T T

Lina Yoltage Vab, [V]

0.012 0D4 0016 QD18 002

0B oo
Tima, [s)

Hinh 11. Gian d5 dién 4p ddy vang qué didu ché
chéd62, M=1

Flux Vector Polygon
[ 17 A SN S S S = Y

i iininn o S SR

03l
0zl

0.1

1 i e ey
05 . ) 02 D4 05

Hinh 8. Qu¥ tich véc to tir théng stator

Hinh 10. Quy tich véc to tir théng stator & ving
qué dicu che che d6 1, M = 0,94

Flux Vectar Polygon

0E T

N SRR i\ sl

“04 08

-DE -04 ~ -6.2 ] 0z

Hinh 12 Quy tjch véc to tir thong stator & ving
qué diéuché ché d62, M =1
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Ti 56 didu ché M 0,7
Dién 4p yéu cu Vi [V] 945
Thanh phin hai co ban dién ap pha V), [V] 94,5
P4 méo dang toan phin THD, [%] (cho 35 hai) PR
\' 0,0155 #5359
Vi 0,0146 0,5359 - 14,6359
Ven 0,0067 0,5248 4,6353

P |
[T 3 .

Két qua mé phong dang gian dd va cac s6 lidu v& song hai co ban va bic cao trinh bay
trong bang 5 chiing thye d3c tinh wu viét cia phuong phap didu ché d6 rong xung VIKG dé
xuit: 4 dap (g tot clia dién 4p ngd ra va quy tich vécto tir thong bam sat quy tich tir théng
chuén (hinh 7 — 12, bang 5). '

5. HE TRUYEN PONG PONG CO KHONG PONG B THEO NGUYEN L{
U/F = CONST o

[

E -

Dupiac

g

;
it

VRS PROEAE . -

Ty

VIR

Gasaaion_Decompos B

i e poa

Hinh 13. M6 hinh mé phéng hé thdng diéu khién V/F va didu ché VTKG cho bién tin B4 - déng co KDB

=
oxplad
B
LI
Qi
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Trén co s& giai thudt da trinh bay & trén, sir dung Matlab/Simulink mé phong hé truyén
dong ddng co khong ddng bd ba pha- bd bién tin B4 (hinh 13). Pong co duge didu khién theo
nguyén li U/f = const. M6 hinh md phong bao gdm hé truyén dong vong hé. Thong sb ciia dong
co trong mé hinh la: KPB 3 pha, R, = 1.723Q;

R, = 2,011Q; L, = 0,167(H); L, = 0,169(H); L, = 0,159 (H); P = 2; J = 0,001 (kg.m?);
B = 0,0001(N.m.sec/rad).Két qua mé phong so sanh v&i md hinh truyén ddng sir dung bién tdn
B6. Dong co khoi dong voi tdc db dinh miec, kh&ng tai. Tai thoi diém t = 1s, dong tai dinh mirc
M=5Nm.

*®0

i —— T Tic &G yky chy Lo
: R B . : {ray; "
+0) B T She e e 00 The S50, (e
] S T TURTE TR \ ol \T&mm
i . : . : : Tée 3 Fwe fradia]
50 . 1 =of.
a0} - 2]
= wof..
101 1 1]
s0}- . @
gt N U A
02 04 o6 DB 1 o1 1B Te P 7 YA I | T 15 N
Thii gsa, 18]
Tow ottt o Thai gien 18} )

Hinh /4. Pap img van tc dong co ciabiénthinba /1A 15. Dap g vén toc dfng co cila bién tan

pha bén khéa B4 v6i gidi thuat diéu ché VTKG ¢ ~ baphasukhéa B6 vai gidi thuat dicu che
xu'flt VIKG

Tir két qua md phong (hinh 14, 15) cho thiy kha ning dap (mg vé tbc d6 cia bién tin B4
twong duong v&i bién tin B6, mic du s6 khéa ban din trong B4 giam 1/3.

Cic két qua dat duge tuong tu cho mé hinh diéu khién vong kin vin tde.

6. MO HINH THU'C NGHIEM GIAI THUAT PIEU CHE VECTO KHONG GIAN BE
XUAT CHO BQ BIEN TAN BON KHOA

Dé kiém chimg trén thye té tinh ding dén cia giai thudt mdi, cac tic gia d4 tién hanh thiét
k& md hinh thyc nghiém b bién tAn B4 (hinh 16). Giai thuat 38 xuit duge 1ap trinh trén DSP
hang Texas Instrument DSP320LF2407A tao xung diéu khién cho céc linh kién ban din. T4n s&
dong cit dugc chon 1a 5 kHz. Mach céng suit gdm 4 IGBT don hing Fairchild
FGPF120N30TU 1200 V, 40 A, Mach lai st dung linh kién opto HCPL3120. B§ bién tin B4
cép ngudn cho déng co khdng ddng bd 3 pha 16 to 16ng séc. Pdng co cé cong sudt dinh mirc 1a
1 HP, ddu Y, 380 V, 50 Hz, 1480 v/ph. B chinh luu cdu 3 pha diode RM30TA-H. Mach diéu
khién dugc thiét ké giao tiép vdi may tinh qua céng COM chuin RS232. Chuong trinh giao dién
duge viét trén ngdn ngir Visual Basic cho phép hién thj tdc do ddng co trén man hinh may tinh
(hinh 22),

6.1. Trudmg hop 1

Pién 4p tu DC Vg, = 600 V. Tan s6 hai co ban dién 4p ngd ra 14 25 Hz. Gian d0 dién 4p day
Vae, Vi thé hién trén hinh 17.
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6.2. Trwing hop 2

Tén s hai co ban dién 4p ngd ra 13 50 Hz. Hinh 18 biéu dién ﬁ’i !
phd dlcn ap Vap khi M =10,7 (Vung qui diéu ché 1). Hinh 19 biéu diéh
tich phd dién dp V,, khi M = 1 (ché d6 6 budc). A

D o o e e e

TP IR S PR TS T Y

TR ST PR S |
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dién 4p Vy, khi M =0,7 dignap Vyp khiM =]
6.3. Trudng hop 3

Dién ap tu DC Vg, = 320 V. Ti s6 didu bién M = 0,9. Tin s6 hdi co ban dién’ dp ngd ra 12 50
Hz. Hinh 20 trinh bay két qua phan tich phé dién ap V., (Power Analyzer Hioki 3193), hinh 21
bidu dién dong dién stator iy, ip, ic (Oscillo Tektronix) va hinh 22 biéu dién d4p img vin tdc
vong ho (giao di¢n VB) (t = 0...3,0s - khoi dong dong co khong tai, t = 3, 0 5 ,J8 - dong co
mang tai, sut toc khoang 7%, t = 5,5s - nha tai). o
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Hinh 20. Phé dién 4p day V., Hinh 21. Gian db dong stator iy, ig, ic, 1A/div
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Hinh 22. Bép ung van tbe dong co

7. KET LUAN

Giai thudt diéu ché vecto khong gian cai tién cho nghich luu ba pha 4 khéa duoc dé xudt
trong bii bao md phdng phuong phap diéu ché VTKG cho b nghich Ivu ba pha 6 khéa theo
nguyen li trong tu”. Trong dé h¢ truc toa d6 af duoc chia 1am 6 ving va tao vécto dign ap yéu
cau cho B4 tucmg tr nhu nghlch hru B6 bang cach s dung cac vécto ¢o ban va hidu dyng bd
sung. Piéu nay 1am cho viéc tinh toan giai thuat didu ché didu ché VTKG trd nén dé dang hon
d6i v&i B4 va mot sb nhimg két qua nghién ciru cho B6 ciing co thé ap dung cho bd nghijch hru
B4 thong qua mbi lién hé dugc d& xuat nay: vi du diu ché VTKG cho ving qua diéu ché mé
rong, trén co s& giai thuat 4 trinh bay c6 thé phat trién img dung cho bién tin B6, trong trudmg
hop su ¢d hu hong cac khéa ban din ciia mét nhanh,

M hinh diéu khién déng co khong dong bd béng bd bién tan ba pha bén khoa trén co s&
giai thudt diéu ché vecto khong gian theo nguyén H tuong tu cho két qua tbt, dap (mg mé men va
téc 36 twong duong véi két qua khi sir dung ba pha sau khéa.
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Két qud md phdng va thuc nghiém da minh chimg cho tinh ding 8
qué thyc nghiém va thiét ké cé thé img dung cho viéc ché tao cic bd bidms
nhur lam giam gi4 thanh ctia bién tin trong mrde.
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MODIFIED SPACE VECTG MODULATION ALGORITHM FOR%UR
SWITCH THREE PHASE INVERTERS - .
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This paper is to present a space vectoc PWM algorithm for four 's‘wi’teh ﬂﬁ%‘&fpluse inverters
FSTP) based on the one for six switch three phase inverters (B6, SSTP) (principle of



similarity) where the aff plan is divided into 6 sectors and the formation of the required
reference voltage space vecto is done in the same way as for B6 by using effective (mean)
vectors. This facilitates the calculation for B4 and some studies on B6 can be applied for B4 as
well through this proposed similarity, e.g. the problem with PWM in the overmodulation zone
due to the complicated non-linear character there. Matlab/Simulink is used for the simulation of
the proposed SVPWM algorithm for undermodulation, overmodulation mode 1 and 2. This
SVPWM approach is also validated experimentally using DSP TMS320LF2407a (Texas
Instruments).
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