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MO PAU
1. Tinh cép thiét cia dé tai

Mot trong nhitng phuong phap duogc sir dung rong rai dé diéu
khién song ra xoay chiéu ctia cic b bién ddi dién tir cong suat 1a
phuong phap diéu ché d6 rong xung ( Pulse Width Modulation —
PWM ). Ly thuyét diéu ché di tr¢ thanh mot van dé chinh duoc
nghién ciru cia linh viyc dién tir cong suit trong nhiéu thap k¥ va tiép
tuc dugc phat trién thém. That khong ngac nhién khi phuong phap
nay tro thanh trai tim cua hau hét cac bo bién d6i dién tir cong suat
hién dai. C6 mot sé xu hudng rd rang dé phat trién, cai tién phuong
phap PWM do 1a gidm d6 méo dang séng hai va tdng bién do song ra
mg véi mot tan s6 dong mo dua ra. Do d6 c6 nhidu phuong phap
diéu ché khac nhau va dan dén cau tric bd bién doi ciing ciing khac

nhau.

Co hai phuong phap PWM chinh thuong dugc st dung do la
phuong phap Sin PWM va phuong phap diéu ché vector khong gian
(Space Vector Modulation —SVM). Phuong phap diéu ché vector
khong gian xuat phat tir nhirng ng dung ctia vector khong gian trong
may dién xoay chiéu, sau d6 dugc mo rong trién khai trong cac hé
thdng dién ba pha. Phuong phap diéu ché vector khong gian va cac
dang cai bién cua no co tinh hién dai, giai thuat cha yéu dua vao ky
thuat s6 va 1a cac phuong phap duoc sir dung pho bién nhat hién nay
trong linh vyc dién tr cong suét, lién quan dén didu khién cac dai
lwong xoay chiéu ba pha nhu truyén dong dién xoay chiéu, didu
khién cac mach loc tich cuc, didu khién cac thiét b cong sudt trén hé

thdng truyén tai dién.
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Xuat phat tir thuc té d6 toi da chon dé tai luan vin tét nghiép
Thac Si: “Ung Dung FPGA Piéu Khién Pong Co Khong Pong B
Ba Pha Theo Phuong Phap Vector Khong Gian Trén M6 Hinh
Thi Nghiém ACSM-62200".

2. Muc tiéu nghién ciru

Muc tiéu ma dé tai huéng dén 1a nghién ciru ap dung co s 1y
thuyét vé phuong phap diéu ché vector khong gian 1ap trinh diéu
khién dong co khong dong bo ba pha trén mo hinh thyc té nhim
nang cao chat luong didu khién dong co dién khong dong bo ba pha.

3. D6i twong va pham vi nghién ciru

Pbi twong nghién ctru chinh cua dé tai 1a phuong phap didu ché
vector khong gian va cac thuat toan lap trinh ap dung 1y thuyét vector
khong gian dé diéu khién dong co khoéng dong bo ba pha trén mo
hinh thi nghiém thyc t& ACSM-62200.
4. Phwong phap nghién ciru

D¢ tai thyc hién nghién ciru theo phuong phap moé hinh héa va
mb phong hé thong trén Matlab-Simulink cung véi lap trinh thyc
nghiém trén mo hinh thi nghiém dong co khong dong bo ACSM-
62200.
5. B0 cuc dé tai

B6 cuc dé tai gdm ¢ 5 chuong.
6. Tong quan tai li¢u nghién ciru

Tai liéu nghién ciru bao gdm céc sach tiéng Viét, tiéng Anh va

cac bai bao khoa hoc dugc ding trén cac tap chi khoa hoc trén thé
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gidi. Céc tai liéu nay chu yéu trinh bay vé phuong phap diéu ché
vector khong gian diéu khién dong co dién khong dong bo 3 pha
trong cac hé thong truyén dong dién hién dai.

CHUONG 1: GIOI THIEU MO HINH THi NGHIEM PONG

CO KHONG PONG BQ ACSM-62200
1.1 CAU TRUC PHAN CUNG CUA MO HINH ACSM-62200

60VO
A
U
------------------- Encoder
@-| Bong co AC
A
= | PWN BED PHT
&1
DSP FPGA

Hinh 1.1: Cdu triic phan cimg mé hinh thi nghiém ACSM-62200.

Hinh 1.1 trinh bay téng quat cdu tric phan cirng mé hinh thi
nghiém diéu khién dong co khong dong bo ACSM-62200. M6 hinh
dugc tap doan SUN Equipment ciia My san xuat va lip dit tai phong
thi nghiém Ban Dao Tao Ky Su Chéat Luong Cao (PFIEV)-Dai Hoc
Bach Khoa ba Ne:lng. M6 hinh gérn mach diéu khién, mach dong luc
va dong co.

1.1.1 Céu triic mach eM_USBx.V0

1.1.2 Céu tritic mach eM_3S1K.V1 va mach eM_DEMO.V2

1.1.3 Két néi gitra mach eM_3S1K.V1 va mach eM_USBx.V0
1.2 CAU TRUC PHAN MEM CUA MO HINH ACSM-62200
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M6 hinh ACSM-62200 bao gém céc phin mém chinh sau:
MS DOS, fPLC, eSAM, eLINK, CAI draw.

Cac tap tin duogc tao ra tur cac phﬁn mém trén g(‘Sm: * bit, *.asm,
*.mod, *.sys, *.mem, *.var, *.plc, *.CAL

Quy trinh viét cho 16i DSP va bién dich cac tap tin cho phﬁn
mém fPLC duoc trinh bay trén hinh 1.10.

* asm -> *.mod

* asm -> *.mod

eSAM Notepad eLINK Notepad
*asm->*mod | > *sys 2> *mem&*var 2> *plc

* asm -> *.mod

* asm -> *.mod

Hinh 1.10: Quy trinh viét bién dich cdc tdp tin.

1.2.1 Céu tric phin mém diéu khién giam sat fPLC

1.2.2 CAu tric tip tin 1ap trinh cho cic md-dun ciia 16i DSP
trong FPGA

1.2.3 Céu tric cac bai thi nghiém miu kém theo mé hinh
ACSM-62200
1.3 GIOI THIEU FPGA XC3S1000-FG456

1.3.1 Giéi thi¢u tdng quan vé FPGA

1.3.2 CAu tric co ban ciia FPGA

1.3.3 Pic diém ciia FPGA XC3S1000-FG456
1.4 KET LUAN
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CHUONG 2: PONG CO KHONG PONG BQ 3 PHA VA
VECTOR KHONG GIAN CUA CAC PAI LUQNG 3 PHA
2.1 VECTOR KHONG GIAN CUA CAC PAI LUQNG 3 PHA
2.2 CHUYEN HE TQA PQ CHO VECTOR KHONG GIAN
2.2.1 H¢ toa dj stator c6 dinh Stator (hé toa dd ap)
2.2.2 H¢ toa dj tua theo tir thong rotor (hé toa do dq)
CHUONG 3: PIEU KHIEN BIEN TAN DUA TREN CO SO
PHUONG PHAP PIEU CHE VECTOR KHONG GIAN
3.1 GIOI THIEU CHUNG
3.2 PHUONG PHAP PIEU CHE VECTOR KHONG GIAN
3.2.1 Chirc niing chuyén mach van
Vi 3 pha ta c6 2°=8 kha ning ndi cac pha cia tai voi ngudn dién

ap mot chidu Uy, tuong tng véi 8 trang thai cla cac van. Bang 3.1

biéu dién cac kha ning két ndi bo nghich luu véi tai.
_ iB 3

o, 1,
000 111
SECTOR YV

Hinh 3.2: Biéu d6 vector khéng gian ciia bé nghich lwu 2 mikc.
Phuong trinh tong quét cho 6 vector dién ap:

7 %Udcef(“)%, véik=1,2,3,4,5,6 (3.9)

3.2.2 Céch tinh va thuc thién thoi gian dong mé van
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Vi tat ca 6 sector ta c6 cong thic tinh thoi gian dong mé van

tong quat sau:

3TU
T, = BT, sin(z—e’J
Uzlc 3
3TU
L sin(6)
Uzlc

T,=T-T,-T,

(3.13)

=0-(k-1)Z
0'=0 ( )3
Trong d6: 0 < 9'<%, k=1,2,3,4, 5, 6 (mg vi 6 sector.

3.2.3 Chi s6 diéu ché

\/g Ure/

de

Trong d6 chi s6 diéu ché: m, = (3.15)

Chi s6 diéu ché nam trong khoang: 0<m, <1
bién ap day (gia tri hiéu dung, thanh phﬁn co ban) 16n nhéat ma

phuong phap SVM tao dugc 1a:

U
Umax, rms,SVM = \/g x SR = 07 707 Udc (3 17)

V2

Dién ap day (gia tri hiéu dung, thanh phan co ban) 16n nhit ma

phuong phap SinPWM tao dugc la:

U . i
Umax, rms, SinPWM = \/g X W = 07 612 Udc (3 1 8)

3.2.4 Trinh ty chuyén mach ( Switching sequence)
Bang 3.4 1a trinh ty chuyén mach 7 doan dé tong hop nén Uy

trong tit ca 6 sector.
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Bdng 3.4: Trinh ti chuyén mach theo phirong phdp SVM.

Trinh trr chuvén mach

Sector 1 2 3 4 S 6 7
I GU ﬁ] GQ ﬁ() ﬁz G] ﬁU
000 100 110 111 110 100 000

II GU ‘—13 GZ ﬁﬂ) ﬁz ﬁ} ﬁl)
000 010 110 111 110 010 000

III ﬁ() ‘—13 64 ‘—10 ‘—14 ﬁS ﬁU
090 010 011 [ETi 011 0}0 000

IV uU uS u4 ul) u4 uS u[)
000 001 011 L1 011 001 000

V uU u5 u(v ul) u() U5 uU
000 001 101 111 101 001 000

VI uU e 1 u(v u[) u() u 1 uU
000 100 101 111 101 100 000

3.2.5 Mobi quan hé giira thoi gian dong mé van véi dién ap

pha

3.2.6 MJi quan hé giira dién ap trén cic nhanh van véi thoi

gian dong mé van

3.2.7 Mobi quan hé giira dién 4p trén cic nhanh van véi dién

ap pha

Phuong trinh tong hop song diéu ché theo phuong phap SVM
dua trén 3 séng dang sin diéu khién:

1
U, =—+t—F—=m, | U, .~
ma 2 \/g a cmd _

1
mb E+£mu uL'mdib -

1
u =—+—m|u

me 2 \/5 a cmd _c -

Trong do:

_1 = u(‘mdia’u(‘mdib’u(‘mdi(‘

0<wu_,u,u <1

ma >~ mb > mc

max (ML'mdiu,b,L' ) +min (ML'WILliu,b,L' )

max (uvmdiu,b,v ) +mm (ucmdiu,b,c )

2

max (uvmdiu,b,v ) +min (ucmdiu,b,c )

2

<1

u

an

2

(3.31)
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3.3 PHUONG PHAP DPIEU CHE VECTOR KHONG GIAN
KHONG LIEN TUC (DISCONTINUOUS SPACE VECTOR
MODULATION - DSVM)

3.3.1 Trinh ty chuyén mach

Bang 3.8 14 trinh ty chuyén mach 7 doan dé tong hop nén Uy
trong tat ca 6 sector.

Bdng 3.8: Trinh tw chuyén mach theo phirong phdp DSVM_MIN.

Trinh tw chuyén mach
Sector Dién ap
1 2 3 4 5
I ﬁ[b ﬁ! GZ ﬁ! ﬁ() Uep = 0
000 100 110 100 000
! Y Y3 Y Y Y Ugp=0
000 010 110 010 000
1 ) g 5 B ) S
000 010 011 010 000
v Y Us Y Ns Yo U =0
000 001 011 001 000
v Y Us Y% Us Y Uy =0
000 001 101 001 000
VI Y o Y% bl Yo Uy =0
000 100 101 100 000 i

3.3.2 Mdi quan hé giira dién ap trén cic nhanh van véi thoi
gian dong mé van

3.3.3 Mobi quan hé giira dién 4p trén cic nhanh van véi dién
ap pha

Phuong trinh tong hop séng diéu ché theo phuwong phap
DSVM_MIN duya trén 3 song dang sin diéu khién

u,, = %ma [u(,mdj —min (u(,-mdia,b,(r )J
u, = %ma [u(,mdi(, —min (u(ymdia,b,t? )J



Trong do:
-1< ucn1d7a’ucmd7b’ucmd7c <1 u,, n u.
0< <1 U =t U =t U e
- uma 4 umb ’ umc - de de de

CHUONG 4: MO PHONG HE THONG
BIEN TAN - PONG CO KHONG PONG BQ 3 PHA SU DUNG
PHUONG PHAP PIEU CHE VECTOR KHONG GIAN TREN
MATLAB-SIMULINK
4.1 MO PHONG BQ PHAT XUNG
4.1.1 Mo phéng bd phat xung theo phwong phap diéu ché
SinPWM
4.1.2 Mo phéng bd phat xung theo phwong phap diéu ché
Vector khong gian
4.1.3 Mo phéng by phat xung déng mé van bg nghich luu
theo phwrong phap diéu ché Vector khong gian rit gon
Uu diém ciia phuong phép nay:
—  Viéc tong hop song dién ap diéu ché hoan toan dua trén 3
song sin tham chiéu dau vao.
—  Thyc hién don gian hon cach thirc diéu ché vector khong
gian thong thuong vi:
+ Khong phai tinh vector dién ap
+ Khong phai nhén dang sector
+ Khong phai tinh thoi gian dong md van
+ Thich hop str dung dé 1ap trinh cho vi xir 1y, vi diéu khién,
DSP...
4.1.4 Két qua md phéng, so sinh va nhin xét
4.2 MO PHONG HE THONG BIEN TAN - PONG CO KHONG
PONG BQ 3 PHA



4.2.1 M6 hinh m6 phéng

M5 hinh mé phong hé thong bién tan — dong co khong dong bo 3
pha rotor 16ng soc trén Matlab-Simulink dugc trinh bay trén hinh
4.18.

Hinh 4.18: Mé hinh mé phong hé thong bién tan — PCKPB 3 pha.
— B0 phat xung thuc hién theo phuong phap SVM ruat gon,
DSVM_MIN rat gon va SinPWM duogc lya chon dé thuc hién mo
phong va lap trinh thuc nghiém.
—  Khdi mach cau 3 pha gdm 6 IGBT véi Diode mic song song.
—  Dong co khong dong b rotor 16ng soc duge 1ay trong thu
vién Simulink c6 cac thong sb co ban sau:
+ Pam= 5,4 HP (4KW), U4, =400 V, f= S0Hz.
+ Tbc d6 dinh murc: 1430 vong/phut.
—  Ngudn mdt chidu cung cap dugc chon Ug, = 600 (V)
— Khbi SCOPE: Hién thi cic dang séng va phuc vu cho viéc
tinh toan.
— Khbi PLOTS: V& cac dang song, dd thi tir SCOPE.
— Khéi FOURIER: Thuc hién phan tich phd séng dién ap day.
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Gia tri bién d¢ cac song hai:
1 ty+T

U, =a, =7 I U, (t)dt 418)

U,=\a +b}, «a, :atanZ(%j

Voi: U gia tri bién d6 séng bac 0 (mét chicu)
U, , a, gia tri bién d§ va goc pha song hai bac n

2 to+T

a,== | w (t)cos(27nf,t)dt
, n nguyén duong.
b =7 ] o (¢)sin(27znfit)dt

Cong thirc tinh gia tri hiéu dung cua dién ap:
0 2

u, =.U; +ZU
n=1 2

(4.19)

Céng thire tinh d6 méo dang tong (THD) ciia u(t):

ly U
THD =Y — 2 (4.21)

U, /N2

4.2.2 Phan tich, so sanh va dinh gia két qua md phong
4.3 KET LUAN

Qua cac két qua dat dugc vé dién ap, dong dién, toc do va
moment nhu da phan tich & cac muc trudc ta thiy rang phuong phap
vector khong gian ¢ chat lugng tét hon phuong phap Sin PWM.

bién ap san xuét ra tir bo nghich luu dugc cai thién, giam do
méo dang so voi song thanh phan co ban mong mudn (dang sin).

Dong thoi hi¢u suat st dung nguon dién ap 1 chicu cung cap cling
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dugc tang 1én, hon gip 15,5% so v6i phuong phap Sin PWM. Va tir
d6 nang cao dong dién qua tai cu thé 1a dong co khong dong bo 3 pha
rotor 10ng séc.

Trong cic phuong phap diéu ché vector khong gian, phuong
phiap DSVM_MIN san suat ra dién ap va dong dién cé chat luong
gan tuong duong phuong phip SVM véi tan s déng mé van bod
nghich luu giam 2/3 lan.

CHUONG 5: THUC HIEN PIEU KHIEN PONG CO
KHONG PONG BQ 3 PHA THEO PHUONG PHAP PIEU
CHE VECTOR KHONG GIAN TREN MO HINH
THI NGHIEM ACSM-62200

5.1 GIOI THIEU CHUNG

f ang uemd
— » dh v PO
5 - - | vemd |svpwa| Y
Generate A ectcn' S P'\ -[ N )
angle to UVW |wemd | driver |
> * PTWM2
Uref |
switch 3] start > ;
protect[——*|protect—> » motor ]
’ Power
t 1 i
driver

= 1V _1U
-;—L\IPO current [ 1V
g I ‘ ; - T

-A‘\afpl 1\ feedback g 1V

PHTO |« decoder |4 b

-1, UVW phase [TV
ﬁ' feedback|” W

Hinh 5.1: So' do6 khéi cdc mé-dun chinh trong bai thue nghiém.
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Mo hinh thyc nghiém trén kit thi nghiém ACSM-62200 nhim
muc dich tao ra duoc dién ap xoay chidu 3 pha cung cép cho dong co
khong dong bo 3 pha theo cac phuong phap diéu ché Sin PWM va
Vector khong gian.

5.2 LAP TRINH CAC MO-PUN

Céac mo-dun tao goc pha véi tan sé f (fg3), mo-dun tao séng sin
diéu khién (cnl), mo-dun thyc hién thudt toan diéu ché Vector khong
gian (i07) dugc tac gia lap trinh lai.

5.2.1 Thuét toin lap trinh mé-dun tao géc tin so f

frq out

—> Tao goc >

Hinh 5.2: Cdc dau vao ra chinh ciia mé-dun fg3.
Mo-dun fg3 (tap tin SAW_wave.asm) gom 1 dau vao va 1 dau
chinh:
—  frq: gia tri goc dé cap nhat cho mbi 1an ldy mau (hang s6).

— out: gia tri goc xuat ra sau mdi 1an 1ay miu.

360° (65536)

frq

0 ¢ 1/f g

1/4000
Hinh 5.3: Gid tri goc tao ra trong 1 chu ky ldy mau.

Vay cong thirc tinh frq tong quat: frg = % f (5.1
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Thuat toan 1ap trinh mo-dun tao goc véi tan s f thuc hién theo
cong thure 5.1.
5.2.2 Thuit toin Iap trinh mé-dun tao séng sin diéu khién
Mo-dun tao ba song dién ap dang hinh sin diéu khién (md-dun

cnl, tap tin VEC_control.asm) duogc trinh bay trén hinh 5 5

ucmd
Uref L »
—>
vemd
ang Vector to uvw —
—> wemd
—>

Hinh 5.5: Cdc dau vao ra chinh ciia mé-dun cnl.
Mo-dun cnl gdm 2 dau vao va 3 dau ra nhu trén hinh 5.5.
—  Péu vao 1a tin hiéu vector diéu khién, gém:
+ Uref: d6 16n cua vector dién ap
+ ang: goc pha cua vector dién ap
—  Paura uemd, vemd, wemd 1 3 song sin diéu khién (-1<bién
d6<1), ba song sin ndy duoc cung cip cho bd didu ché dé tao nén
song diéu ché.
Cong thirc chuyén ddi hé toa do aff sang ABC (UVW trén mo
hinh):

ucmd = %Urefcos(ang)

vemd = —%Urefcos(ang)+iUrefsin(ang) (5.4)

NG

wemd = -%Urefcos (ang) -LUrefsin (ang)

3

Thuat toan lap trinh mé-dun cnl dugc thyc hién theo cong thirc
5.4
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5.2.3 Thuit toan Iap trinh mé-dun tao séng diéu ché

PWMO
vemd —>
SV-PWM PWMI1
wemd dri
river PWM2
—>

Hinh 5.7: Cdc ddu vao ra chinh ciia mé-dun io7.
Mo-dun i07 ( tap tin PWM_output.asm) gdm 2 dau vao 3 dau ra:
—  Pau vao gdm vemd va wemd 13 hai gia tri ldy tir mo-dun
chuyén ddi vector sang ba pha hay néi cach khac 1a mo-dun tao 3
song sin uemd, vemd va wemd. Vi tong gia tri tirc thoi 3 séng sin
nay ludn bang 0 nén ta chi can 2 trong 3 gié tri, gia tri con lai duoc
tinh theo cong thirc:
ucmd = -(vemd + wemd) (5.9)
—  Daura gdbm PWMO, PWMI, PWM?2 14 3 song diéu ché duoc
tao ra tir 3 song sin ucmd, vemd, wemd theo thudt toan xac dinh.
+ D4i voi phuong phap vector khong gian (SVM), tao song

diéu ché theo cong thirc:

<
I

max+ min
s
max+ min (5.6)
e
max+ min
e

Trong do:

0<u ,u _,u <1

mu® " mv > mw

{min = min(ucmd,vcmd,wcmd) v6i {—1 <ucmd ,vemd,wemd <1

b
max = max(ucmd ,vemd , wemd )
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+ Pdi voi diéu ché vector khong gian khong lién loai Min

(DSVM_MIN) tao song diéu ché theo cong thirc:
u,, = L[ucmd —min]|
NE)

u,, = %[vcmd — min | (5.7)

_ L

mw \/3

u

[Wcmd - min]

Trong do:
—1<ucmd,vemd ,wemd <1

0<wu_ ,u _,u <1

mu 2" mv > 7 mw

min = min (ucmd ,vemd ,wemd ) , Vo1 {

+ D0di voi phuong phap Sin PWM, tao song diéu ché theo

cong thire:
ucmd +1
umu =
2
1 —1<ucmd,vemd,wemd <1
u, = vemd +1 (5.8)  Trongdo:
2 0 = umu ’ umv’ umw < 1
wemd + 1
umw =
2

Thuat toan lap trinh mé-dun i07 theo hai phuong phap SVM
va DSVM_MIN st dung 2 cong thue 5.6 va 5.7.

5.2.4 Thuit toan lip trinh mé-dun do téc dd tir tin hi¢u
encoder phan hdi

pht ) spd
——» Do toc do —>

Hinh 5.9: Cac dau vao ra chinh cua mo-dun io2.
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Mo-dun io2 (tap tin POS_input.asm): gdm 1 dau vao va 1 dau ra
chinh:

— pht: Pau vao la gia tri do ctia encoder (don vi 1a xung)

—  spd: Pau ra 13 gia tri cta toc do (don vi 1a xung/Ty), v6i T 1a
chu ky 14y miu (chu ky xay ra ngit timer, hay tin sb ngt)

Encoder kém theo dong co trén kit thi nghiém ACSM-62200 co
d6 phan giai 1a 1000 xung/vong, qua bd dém suon 1én va suon xudng
nhan d6 phan giai 1én gap 4 1an tirc 1a 4000 xung/vong.

Vay khi toc do thay doi (quay khic voi tée do dinh muc), néu
trong 1 chu ky 1du miu (4KHZ) ta dém duoc spd xung thi cong thirc
tinh toc do:

po XX 1500

=60x spd (vong/phut 59
1500/60 pd (vong/phut) (5.9

Gia tri spd dugc tinh nhu sau:  spd(k) = pht(k)-pht(k-1)

Trong d6: pht(k) va pht(k-1) 1a hai gia trj dém xung tir encoder
trong 2 chu ky ldy mau lién tiép. Thuat toan 1ap trinh mé-dun io2
duogc thyuc hién theo cong thic 5.10.

5.3 THIET KE GIAO DIEN PIEU KHIEN
5.4 KET QUA CHAY THUC NGHIEM, PHAN TiCH, PANH
GIA

5.4.1 Két qua vé dang song dién ap diéu khién va di¢n ap
diéu ché

Ba song diéu khién tao ra dang sin va cé bién d6 c6 thé thay doi
tir -1 dén 1 bang cach thay doi cac gia tri vé bién do (Uref) va tan s6
(f) trén man hinh diéu khién.

Song diéu ché theo phuong phap SVM va DSVM_MIN khong
phai 1a hinh sin nhu phuong phap Sin PWM nita ma la dang “1dm

dau”.
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Song diéu ché theo phuwong phap DSVM_MIN c6 gia tri bang 0
tai 1/3 chu ky & mdi pha.

x| =) _>ILJ

] scopel. (= Een =)
0 =]
1

: W

3

a

ooooooooooooooooooo

‘
IEan

Hinh 5.16: Séng diéu ché theo phirong phdp Sin PWM.
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5.4.2 Két qua vé dang xung déng mé cac van
Céc dang xung déng md van tao ra dugc hoan toan giéng véi 1y

thuyét va gi_f'ng vdi dang xung thu duoc khi mé phong trén Matlab.

5
File Edit Scope Options
—inix]
o} =
I -
2
3
4
"
| | e T
|| =5 [
S e I I T
¢ Y S | || S| 0 S M e o
E 1
| P P | . | ——— | =
4 B s
|

Hinh 5.17: Dang xung dong mo van theo phuwong phap SVM

o sector 1.
OO B
Fle Edit Scope Options
1=
B
3
]
B
F 1 F— v 1 1. 4
| S | AN S | |
E_ T [ Il
el LT
4 ) on
[ELIMR C:vacce)vAc(e)\DCZACS . Sys

Hinh 5.18: Dang xung dong mo van theo phuwong phap DSVM_MIN

o sectorl
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5.4.3 Két qua vé dién 4p san xuit ra tir b nghich luru

Hinh 5.19: Pién ap ddy do dwoc theo phwong phap SinPWM.

Hinh 5.20: Dién ap ddy do dwoc theo phwong phap SVM.

Hinh 5.21: Dién ap ddy do dwoc theo phwong phap DSVM_MIN.
Dang song dién ap day do tur 2 pha U va pha V cta dong co dugc
biéu dién trén cac hinh 5.19, 5.20, 5.21. Cac dang séng dién ap diy
nay dugc do boi may do dang song OWON PDS5022S.
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—  Dién ap mot chiéu cung cép cho mach cau 3 pha do dugc:
Uge = 65V.
—  Dién 4ap day (tri hiéu dung, thanh phan co ban) 16n nhit san
xuit duoc theo 1y thuyét:
+ Phuong phap SVM, DSVM:
U =0,707xU, =0,707x65=46 (V)

day ,rms,SVM
+ Phuong phap SinPWM:
U =0,612xU, =0,612x65=39,78 (V)

day ,rms,Sin
—  Thuc hién thuc nghiém véi thong sb sau:
+ frq=300 tng v&i tan sd thanh phan co ban mong mudn:

4000 fig 4000 300
65536 65536

1

~18,31 (Hz)

+ Uref=3000 tmg voi gi tri dién ap day mong mudn:

3000 3000 46=33,7 (V)

day 3000,SVM :m day,rms ,SVM 4096

U

3000 3000
day,3000, Sin = muday,rms,é‘in = m39’7 = 29’1 (V)

—  Két qua vé do dugc tir my do cidm tay KYORITSU Model
1009:

" Ud“y’woo’SVM’”e“’ - Uday,3000,DSVM7MIN,real =34(V)

+ Uday,BOOO,Sin,real = 2877(V)

— Dua trén hinh 5.19 ta tinh dugc tan sé thanh phan song co

1
ban dién ap day: f, =— =20 Hz
nap day: f, 25ms x 2
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Vay khi so sanh tan sb va dién ap mong mudn khi dat cac gia tri
diéu khién (f, Uref) v6i cac gia tri do thuc té ta thdy bo diéu khién
duoc lap trinh theo cadc phuong phap SVM, DSVM va SinPWM da
hoat dong dling va tot.

Thay doi cac gia tri diéu khién ta thu dugc cac gia tri dién ap day
nhu ¢ bang 5.2. Nhan thdy rang, khi ting gia tri diéu khién thi dién
ap cling tang 1én va phuong phap vector khong gian san xuat dién ap
day 16n hon phuong phap SinPWM dung nhu 1y thuyét va mé phong
trén Matlab da phan tich tir cac chuong trude.

Badng 5.2: Cac gia tri dién ap day do dwoc tir thuc té.

Gi4 tri diéu Dién ap day Tilé
khién SVM | DSVM | SinPWM | SVM:SinPWM
=200,

22,5 223 19,1 1,178

Uref=2000
=300,

33,7 33,9 28,7 1,174

Uref=3000
=400,

44.6 443 38,2 1,167

Uref=4000

5.4.4 Két qua vé toc do dong co

Toc d6 do thyc té khong thdy sy khac biét rd rang giita cac
phuong phap diéu ché nhu mé phong trén Matlab, te do do thyc té &
cac phuong phap 1a gin bang nhau khi ta thay ddi voi cling gid tri
diéu khién.

Khi ting cac gia tri diéu khién (ting ca vé bién do va tan sd) thi
tbc d6 dong co ciing ting 1én va ting tuyén tinh theo gia tri dicu

khién, diéu nay thé hién ¢ bang 5.3.
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Bdng 5.3: Cac gia tri téc do do duwoc tir thuc té.
Gia tri diéu khien | Tdc d (xung/Ts) | Tdc do (vong/phit)

=200, Uref=2000 6 360
=300, Uref=3000 9 540
=400, Uref=4000 12 720

5.5 KET LUAN

Nhiing két qua thuc nghiém vé dang song diéu khién, dang song
diéu ché va dang xung dong mé van hoan toan giéng so vai Iy thuyét
va két qua mo phong trén Matlab-Simulink. Nhu vay cac mo-dun da
dugc lap trinh dung theo co s 1y thuyét cac phuong phap dicu ché
va hoat dong tot.

Dang dién ap day thuc té & dau ra bo nghich lru khi thyc hién
theo cac phuong phép diéu ché gan voi dang dién 4p diy md phong
duogc trén Matlab. Cac gia tri hiéu dung dién ap day va tan s6 thanh
phan co ban cta nd do dugc tir thuc té gin bang voi cic gid tri mong
muén khi thay d6i cac gia tri diéu khién.

Gia tri dién ap day thuc té & diu ra bd nghich luu khi thuc hién
theo hai phuong phap diéu ché vector khong gian va diéu ché vector
khong gian khoéng lién tuc la twong duong voi nhau, tuy nhién
phuong phap diéu ché vector khong gian khong lién tuc c6 tan sb
dong md van giam con 2/3 1an so véi phuong phép kia.

Gia tri dién ap day thuc té ¢ diu ra bd nghich luu khi thuc hién
theo phuong phap diéu ché vector khong gian 16n hon 17% so véi
phuong phap Sin PWM (ing voi cung gia tri diéu khién), c6 sai s6
s0 v6i 1y thuyét va so véi két qua mé phong trén Matlab.

O cac phuong phap diéu ché, gia tri toc do thuc té do dugc thay

d6i tuyén tinh theo cac gia tri diéu khién.
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KET LUAN VA KIEN NGHI
KET LUAN

Dé tai da ap dung co s6 1y thuyét va 1ap trinh thyc nghiém thanh
cong viée diéu khién dong co khong dong bo ba pha theo phuong
phép diéu ché vector khong gian trén mé hinh thyc té ACSM-62200.
Mo hinh hoat dong tt, 6n dinh theo cac thuit toan lap trinh va cho
két qua dung dan.

Phuong phap diéu ché vector khong gian di ching to dugc su
cai thién so v6i phuong phap SinPWM véi chit lugng dién ap san
xuét ra tt hon, gia tri dién ap lon hon 15,5%; d6 méo dang téng
thap.

Phuong phap diéu ché vector khong gian khong lién tuc san
xudt ra dién ap c6 chét luong twong duong v4i phuong phap vector
khong gian nhung c6 tan s6 dong md van bd nghich luu thap hon 1/3
1an, phtl hop vdi cac ing dung can tan s6 dong mé van thap hon.

Sy thay d6i toc d6 dong co theo cac gia tri diéu khién 1a tot va
linh hoat. Téc d6 dong co c6 thé thay ddi bang cach thay doi tan sd,
gié tri dién 4p, hodc thay doi ca 2 gia tri trén.

KIEN NGHI

Pé tai chi dimg lai ¢ viéc didu khién dong co khong ddng bod
theo vong hd bang phuong phap thay doi tan s6 va gia tri dién ap.
Néu duoc tiép tuc nghién ciru phan cimg va phin mém do dong dién
cia bg thi nghiém ACSM-62200 cung vdi xay dung, lap trinh bd
diéu khién PID sb thi hoan toan c6 kha ning diéu khién dong co
khong déng b0 theo vong kin, tir d6 nang cao chét lugng tdc do6 dong
co.

Néu duogc hd tro cac trang thiét bi do ludng chinh xac thi viée

phan tich danh gia cac két qua thyc té s& rd rang va day di hon.
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