MO DAU

1. Tinh bire thiét ciia dé tai

Trong cic day truyén san sudt, hé thdng dién tir cong suit va truyén
dong dién dong vai trd quyét dinh t6i hiéu qua cta qué trinh san suit, hé
thdng dién tir cong sudt tot gitp ta giam duoc dang ké vé chi phi dién ning
tiéu thy con hé théng truyén dong tt gitip ta truc tiép ning cao duoc chét
lwgng san pham, vi vy van dé xay dung duogc cac hé thdng dién tir cong suat
va truyén dong dién chit luong cao 13 rat can thiét. Tuy nhién, mudn xay
dung dugc hé thong dién tir cong suit va truyén dong tot thi ngoai doi hoi cao
vé trinh d6 ctia nguoi thiét ké ta can phai chay thir nghiém hé thong dé chinh
dinh hé thdng. Viéc thir nghiém hé thong bang thuc nghiém doi hoi chi phi
cao va doi khi khong thyc hién dugc vi vy phuong phép thir nghiém bang

cach mo phong rat quan trong.

Tuy nhién kho khan trong phuong phép thir nghiém bang moé phong 1a
doi hoi su hiéu biét chuyén sau vé hé thdng, diéu nay gay kho khin trong cac
qua trinh thir nghiém bang moé phong. Vi viy nhom tac gia nghién cru va xay
dung céc khéi thu vién cdc md hinh trong linh vuc dién tir cong suit va
truyén dong dién trén Matlab, hd trg nguoi sir dung trong qué trinh chay thir

mo phong hé¢ théng dugc hiéu qua.

2. Muc dich nghién ctru

Xay dung hé théng cac khdi thu vién cac phan tir dién tir cong suit va
truyén dong dién trén Matlab, giup rut ngan va don gian hoa cac thao qua
trinh thir nghiém bang mé phong hé théng dién tir cong sudt va truyén dong

dién.

3. Poi twgng va pham vi nghién ctru cia dé tai
D¢ tai nghién ctru cdc mo6 hinh todn hoc cac phan tir dién tir cong suat va

truyén dong dién, dong thoi nghién ctu tng dung phan mém mé phong



Matlab dé xay dung thu vién cac phan tir dién tr cong sut va truyén dong

dién trén Matlab.

4. Phwong phap nghién ctru ciia dé tai.
Phuong phép chil yéu ctia dé tai 13 tir cdc mo hinh toan hoc cta cac phan

tir, tinh toan rat gon va tong hop thanh cac khéi thu vién trong Matlab

5. Y nghia khoa hoc va thue tién ciia dé tai
-Péng gop vé mit khoa hoc, phuc vu cong tac dao tao:
Pé tai 1am sang to vé mit 1y thuyét khoa hoc dién tir cong suat va truyén

dong dién, mdt mon hoc cé tinh rng dung thuc tién cao.

-Nhing déng gop lién quan dén phat trién kinh té:
Pé tai sé tro giup tinh toan thong sb cac phan tir @& ning cao chit luong
hé thong dién tr cong sudt va truyén dong dién trong cac ddy truyén san xuét

tir 6 nang cao chét luong san pham.

-Nhirng déng gop vé mit xi hdi (cac giai phap cho van dé xi hdi):
Gitp don gian hod cho nguodi nghién clru trong qué trinh nghién ctru va
xdy dung mo hinh mé phong cac hé thong dién tir cong suat va truyén dong

dién

-Nhirng dong gop cho truwong

Pé tai s& cung cép cac khdi thu vién cac phan tir dién tr cong sudt va
truyén dong dién dién giup cho viéc nghién ciru cta sinh vién va gido vién
clia trudng truc quan va hiéu qua hon, tir 46 gop phan nang cao trinh @6 cho
giang vién va sinh vién cua truong.



Chuwong 1.
TONG QUAN VE MATLAB
1.1. Gi6i thiéu vé MATLAB

MATLAB 1a san pham phin mém cua cong ty MathWorks Inc. Uu
diém ndi bat cia MATLAB 1a kha ning tinh toan va biéu dién d6 hoa k¥
thuat nhanh chéng, da dang va chinh xac cao. Thu vién ham cia MATLAB
bao gdm rat nhiéu chwong trinh tinh toan con; Cac chuong trinh con nay
gitip nguoi st dung giai quyét nhiéu loai bai toan khac nhau, dic biét 1a cac
bai toan vé ma tran, s phirc, hé phuong trinh tuyén tinh ciing nhu phi
tuyén. MATLAB ciing cho phép xu 1y dir liéu va biéu dién do hoa trong
khong gian 2D va 3D voi nhiéu dang db thi thich hop, gitp nguoi sir dung
c6 thé trinh bay két qua tinh toan mot cach truc quan va thuyét phuc hon.
Thém vao do6, cic phién ban MATLAB ngay cang phat trién nhiéu module
phan mém bd sung cac Toolbox (bd cong cu) véi pham vi chic ning

chuyén dung cho timg chuyén nganh cu thé.

1.2. Khéi dong MATLAB
Co 2 cach khéi dong MATLAB:
- Nhép dtp chudt vao biéu tuong MATLAB trén man hinh Desktop.
- Chon Start > Programs > MATLAB 7.0 > MATLAB 7.0

1.3. Man hinh MATLAB

Sau khi khoi dong MATLAB ta thu dugc man hinh MATLAB véi céac

ctra s6 tich hop dudi day:
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Hinh 1.1 Cita s6 giao dién ciia Matlab
Giao dién cia Matlab gém 4 cua s6 giao dién sau:

-Cura s6 chinh cia MATLAB: Tai day ta thyuc hién toan bd viéc nhép
1énh va nhan két qua tinh toan. Dau >> la ddu doi 1énh, sau khi nhan 1énh va
két thuc béng dong tac nhén phim Enter, MATLAB s¢€ xur li 1énh va xuét hién

két qua ¢ dong dudi.

-Command History: tit ca cac lénh di st dung trong Command
Window duoc luu trit va hién thi tai ddy. C6 thé thyc hién 1énh cii bang cach
nhip dup chudt vao 1énh d6. Ciing c6 thé cit dan, sao chép, x6a ca nhom 1énh

hoac tirng Iénh riéng ré.

-Workspace Browser: 1a m{t vung nhé dong trong vung nhd cua
chuong trinh ty dong hinh thanh khi MATLAB duoc khoi dong va xo6a khi
thoat MATLAB. Workspace luu gitt cac bién khi ta st dung MATLAB. Tt
ca céc bién trong MATLAB déu duoc hién thi tai ctra sb Workspace Browser

v6i cac thong tin vé tén bién, gia tri, kich cd Byte va loai gilt li¢u.

-Current Directory: Nho cira sé ndy ngudi sy dung c6 thé nhanh chong
nhan biét cac thu muyc con va cac tap tin (file) dang c6 trong thu muc hién
hanh. Céc thao tic m¢ file, luu file, tim M-file dé thyc thi...c6 mirc vu tién

cao nhat trong thu muc hién hanh.



Trén day chi 1a mot cach hién thi to hop cac cira s6 trong man hinh
MATLAB. Tuy theo thoi quen va nhu cau sit dung ngudi dung cé thé thay
d6i linh hoat cach hién thi thong qua menu Desktop > Desktop layout

1.4. Cac tién ich va tro giap

Tién ich trg giup Help cia MATLAB rat phong pha. C6 thé goi tir

menu Help trén thanh menu hoac nhép 1énh tai Command Window theo cu

phap:
Help tén 1énh % xem trg giup tai command window.
Doc tén 1€nh % xem trg giup trong cira sd Help.
Vi dy: dé tim hiéu chirc ning va cach dung cua 1énh input ta co thé
nhap:

>> Help input

Ngoai ra, chiing ta c6 thé xem cac vi du sin c6 trong MATLAB béng

cach nhap 1énh demo.
1.5. Tinh toAn Commad Window
Vi cac bai toan don gian, chi can dung it cdu 1énh MATLAB, ta giai
bang cach nhap tirng 1énh tai cra s6 Command window.
* Mot s6 lwu y khi nhép 1énh:
- MATLAB luén hién thi két qua cta ciu lénh trén man hinh. Néu

muén MATLAB khong hién thi két qua thi cudi ciu 1énh ta dat thém dau

cham phay (;).

- Nhiéu cau 1énh cé thé dat chung trén mot dong nhung bat budc phai
phan cach nhau boi ddu phiy () hodc chdm phay (;). Khong cho phép

phan cach cac 1énh bang khoang trong. Néu cudi 1énh nao c6 dau phdy thi
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MATLAB hién thi két qua, con ddu chdm phay thi khong hién thi két qua.

- Cac mili tén 1 | « — trén ban phim rét hitu ich khi nhap 1énh. Bé
nhdp lai 1énh vira go, ta co thé nhin mii tén T, tiép tuc nhan phim nay né sé
goi 1énh trude d6. Miii tén | c¢b tac dung ngugce voi miii tén 1. Cac phim miii
tén «— va — c6 thé dung dé thay ddi vi tri con tro trong dong 1énh tai diu

nhic cia MATLAB gitp ban dé dang chinh sira noi dung dong Iénh.
1.6. Thoat khéi MATLAB
Thuc hién mot trong cac cach sau:
+ Nhip chudt vao nat x & goc trén, phai cia man hinh MATLAB.
+ Chon menu File > Exit MATLAB.
+ Nhan t6 hgp phim Ctrl + Q.
+ >> quit hoac >> exit.
1.7 M-File

Trong MATLAB, M-file 1a cac file chuong trinh dugc soan thdo va
luu ¢ dang van ban. Cé hai loai M-file 1a Script file (file I¢nh) va Function
file (file ham). Ca hai déu c6 phan tén mo rong 1a ".m ". MATLAB c6 rat
nhiéu M-file chuan duoc xay dung sin. Nguoi dung ciing c6 thé tao cac M-

file méi tuy theo nhu cau sir dung.
1.7.1 Lap trinh dang SCRIPT FILE

Thay vi nhap va thuc thi ting cau 1énh tai cira s6 Command window,
ta cd thé soan va luu tat ca cac cau l1énh can thiét dé giai bai toan vao mot

Script file. Sau d6 chi can gd tén file dé thyc thi toan bd chwong trinh.



Mé cira so Editor:
Céch 1: Trong command window go Iénh edit
Céch 2: Vao menu File >New >M-File
Céach 3: Nhip chudt vao icon [
Luwu:
Vao menu File > Save > dit tén tap tin > nhip nut save.

Tap tin Scrift file c6 phin mé rong 13 ".m", va duoc luu vao thu muyc hién
hanh. Néu khong cé sy lga chon khac thi thu muc hién hanh dugc mac
dinh 13 thuy muc work cia MATLAB. Tén tap tin phai bat dau bang ky tu
chir, khong c6 khoang tréng giita cac ky tu (gibng nhu quy dinh vé tén

bién).
Goi thuc hién SCRIPT FILE:

- Cach 1: Trong ctra s0 soan thao nhap chudt vao nit run [ trén

thanh toolbar.

- Cach 2: Tré vé man hinh Command window va gd tén file (khong

c6 phan mo rong “.m”), sau d6 nhan Enter dé thuc thi.

Luu y 1a du goi thyc hién theo cach 1 hay cach 2 thi MATLAB cling déu

xuat két qua tinh toan tai ctra s6 Command Window.
Mé mot M-file dang cé dé xem lai hay chinh sira:

-Céch 1: Trong cua s6 Editor hodc Command window, vao menu File

>open >...

-Céch 2: Vao cira s Workspace, nhap dap chudt vao tén M-file can

mo.



- Cach 3: Tai Command window, gd 1énh edit ('duong dan\tén file")
1.7.2. Lap trinh dang FUNCTION FILE

Tuong ty nhu trong todn hoc, cac ham (function) trong MATLAB s&
nhan vao gia tri ctia cac ddi s6 va tra vé gid tri twong tmg cua ham. Trinh ty

tao va thuc thi mot file ham bao gém cac budc nhu sau:
Mé cira s6 Editor:
Thuc hién tuong ty nhu Scrift file
Soan thao:
Céu tric chuan ctia mot ham:
function [danh sach tham sb ra] = tén ham (danh sach tham sé vao)
Luu:

Nhu cach luu cia Scrift file. Khi lvu ham, MATLAb s& ldy tén ham
lam tén file, nguoi 1ap trinh khong nén sira lai tén nay dé tranh 14n 16n khi goi

thuc hién ham.
Goi thuc hién Function file.
Pic diém ciia ham:

- Cac ham chi thong tin v6i MATLAB thong qua céac bién truyén vao
cho né va céac bién ra ma no tao thanh, cac bién trung gian ¢ bén trong ham

thi khong tuong tac voi moi truong MATLAB.

- Khi MATLAB thyc hién 1an dau céc file ham, né s& mé file va dich
cac dong Iénh cua file d6 ra mot dang ma luu trong by nhé nham muc dich
tang tbc do thuc hién cac 101 goi ham tiép theo. Néu sau d6 khong cé su

thay d6i gi trong M-file, qué trinh dich s& khong xay ra lan thir hai. Néu



trong ham c6 chira 161 goi ham M-file khéc thi cac ham d6 ciing dugc dich
vao trong bd nhé. Bing 1énh clear function ta c6 thé xo4 cudng blc cac

ham da dich, nhung van giit nguyén cac M-file.

- Mdi ham c6 khong gian lam viéc riéng ctia né (local workspace),
tach biét voi moi truong MATLAB (st dung base workspace), mdi quan
hé duy nhat giita cac bién trong ham voi moi truong bén ngoai 1a cac bién
vao va ra cia ham d6. Néu ban than céc bién cia ham bi thay ddi thi sy thay
d6i nay chi tac dong bén trong ctia ham d6 va ma khong 1am anh huong dén
céc bién ciia moi truong MATLAB. Céc bién cta ham s& dugc giai phong
ngay sau khi ham thuc thi xong nhiém vy, vi vay khong thé sir dung thong

tin cua lan goi trudce cho lan goi sau.

- Cac ham co6 thé st dung chung céc bién véi ham khic hay
voi moi truong MATLAB néu cac bién dugc khai bdo 1a bién toan cuc.
D¢ c6 the truy cdp dugc cac bién bén trong mdt ham thi cac bién d6 phai

duoc khai bao 1a bién toan cuc trong moi ham sir dung no.

- Mot M-file ¢6 thé chira nhidu ham. Ham chinh (main function)
trong M-file nay phai dugc dit tén trung vai tén cia M-file. Cac ham khac
duoc khai bao thong qua cau 1é€nh function dugc viét sau ham dau tién. Cac
ham con (local function) chi dugc st dung boi ham chinh, tirc 1a ngoai
ham chinh ra thi khéng c6 ham nao khac c6 thé goi duoc ching. Tinh ning
nay cung cap mot giai phap hitu hiéu dé giai quyét tirng phan cua ham chinh
mot cach riéng ré, tao thuan lgi cho viéc 1ap mot file ham duy nhét dé gidi

bai todn phtrc tap.



1.8 Bién cuc b va bién toan cuc
1.8.1. Bién cuc b0

Bién cuc bd chi ¢o pham vi st dung trong mot ham. Céc bién cuc bo
khong luu gitt trong Workspace. Tai Command window ta khong thé truy
cap dugc cac bién cuc bd. Cac bién trong cac file ham déu 12 bién cuc bd,

trir phi c6 su chu dong khai bdo khac di.
1.8.2. Bién toan cuc

Bién toan cuc c6 pham vi sit dung trong nhiéu ham hodc nhiéu M-
file. Cac bién toan cuc duoc luu giit trong Workspace cia MATLAB va
hién thi tai ctra sb Workspace browser. Tai Command window ta chi co

thé truy cap duogc cac bién toan cuyc.
1.9. Cac phép tinh sb hoc

Trong MATLAB, céac phép tinh s hoc c6 mirc wu tién gidng nhu
trong tinh toan thong thuong. Néu trong cu 1énh co cac phép tinh cing mirc
vu tién thi tht ty thyc hién 13 tr trai qua phai. Khi can thay d6i mic d6 uu

tién ta dung thém dau ngodc don ().

Bang 1.1: cdc phép tinh sé hoc

PHEP TINH | KiHIEU|MUC UU TIEN ViDU

Liy thtra A 1 3725 an(1/2)

Nhén * 2 3*5; a*b

Chia / 2 2/4 ; a/b

Chia trai \ 2 2\4 (nghiala 4/2) ; a\b
Cong + 3 2+4 ; atb

Tru - 3 2-4; a-b
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1.10 Mot s6 ham toan co ban

Khi thyc hién ham nay, do1 s6 x 1a so6 thyc, phuc, vécto, ma tran déu

duoc.
Bang 1.2: Cac ham toan co ban
Tén ham Churc nang
sqrt(x) Can bac hai cua x, tuong duong 1énh x*(1/2)
exp(x) Ham mii co s e cua x (=¢¥)
Vidu: exp(O)=eO=1 ; exp(1 Y=e'=2.7182
log(x) logarit co s e cia x (=Inx)
log10(x) logarit thap phan cua x
abs(x) {— Tim gia tri ctia x néu x 1a s6 thuc
- Tim médun cua x néu x 1a sé phirc
round(x) Lam tron x t6i s nguyén gan nhat
rem(x,y) Tim phan du cua x/y, ¢6 du ldy theo x
mod(x,y) Tim phan du cua x/y, ¢6 ddu theo y
sign(x) Ham léiy dau cta x (ham signum); tra vé 1 néu x>0; tra
vé -1 néu x<0; tra vé 0 néu x=0.
sin(x) sin ctia x néu x 12 ham radian
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cos(x)

cos cua x néu x la ham radian

tan(x) tang cua x néu x la ham rdian
asin(x) arcsin cua x néu x 1a ham radian
acos(x) arccos cua x néu x l1a ham radian
atan(x) arctg cua x néu x 1a ham radian

= (sin(nx))/ ©x néu x # 0
sinc(x)

=1 néu x=0

sind(x); cosd(x);
tand(x)

sin, cos, tang cua x, véi x 1a toa do

asind(x); acosd(x);
atand(X)

arcsin; arccos; artg cua x, voi x la toa do

sinh(x) sinhyperbol cua x; sinh(x)=(e*-¢™)/2
coshyperbol cua x; cosh(x)=(e"+¢™)/2
cosh(x) + sinh(x)= ¢"
cosh(x) =
cosh(x) — sinh(x)= €™
tanh(x) tanhyperbol cua x, tanh(x)= sinh(x)/cosh(x)
asinh(x) arcsinhyperbol clia x, asinh(x)= In(x++/x> +1)
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acosh(x) arccoshyperbol cua x, acosh(x)= In(x++/x* -1)

atanh(x) arctanhyperbol cta x, atanh(x)= (1/2)In[(1+x)/(1-x)]

MATLAB c6 rat nhiéu ham toan hoc duoc xay dung san. Dé tim hiéu ky
hon, ta c6 thé gd 1énh help elfun, help elmat, help specfun hoic help

datafun.
1.11 Vécto
Trong MATLAB, cac thuat nglt vécto va mang dugc dung khong phan biét.

- Pé khai bdo mot vécto cdt (mang cot) ta nhap cic phan tr nim trong

dau ngodc vudng [ ] phan cach nhau béi dau chdm phay.

Bang 1.3: Cdc phép tinh giita véc to' (mang) véi mét sé vé huedng

PHEP TiNH | KIHIEU | VIDU Y NGHIA
Liy thua A c=a."2 c=[(a1"2);(a2"2); ...; (an"2)]
Nhan * hoac .* | c=a*2 c=[(a1*2);(a2*2); ...; (an*2)]
Chia / hodc .\ c=a/2 c=[(a1/2);(a2/2); ...; (an/2)]
Chia trai A\ c=a.\2 c=[(2/a1);(2/a2); ...; (2/an)]
Cong + c=a+2 c=[(a112);(a2+2); ...; (ant2)]
Trur - c=a-2 c=[(a1-2);(a2-2); ...; (an-2)]
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Bang 1.4: Cac phép tinh gilra hai véc to:

PHEP TINH |KiHIEU | ViDU Y NGHIA
Liy thtra N c=a."b c=[(a1"b1);(a2"b2); ...; (an”bn)]
Tich c6 huéng R c=a.*b c=[(a1*b1);(a2*b2); ...; (an*bn)]
Chia phai J c=a./b c=[(a1/b1);(a2/b2); ...; (an/bn)]
Chia trai A c=a.\b c=[(a1\b1);(a2\b2); ...; (an\bn)]
Cong hai + c=atb c=[(al+b1);(a2+b2); ...; (antbn)]
vecto
Trir hai vécto - c=a-b c=[(al-b1);(a2-b2); ...; (an-bn)]
Chuyén vi a=[a];a2 ;...;an] thia'=[a] a2...
(cot thanh , , an]
. a
hang hay
nguoc lai) a=[a]l a2 ...apn] thi a'=[al;
a%-  -a,.1
Tich v6 hudng ‘* c=a"*b c=(a1*b1)+(a2*b2)+...+(an*bn)

1.12. Ma tran

Trong MATLAB, mt ma tran dugc biéu dién bﬁng mot day sO trong

ngodc vudng. Cac phan tir trong mdi hang dugc phan cach nhau bsi khoang

tréng hodc dau phay (,). Cac hang dugc phan cach nhau bai ddu chim phay

)

14




Vidu:

fl11 12 43
A=\t aun axa

iy flaz dig
Cac phép tinh trén ma tran:

- Céc phép tinh cdng, trir, nhan, chia, lliy thtra, chia phai, chia trai gitta
cac ma tran va mot O voO huong co thé thuc hién v&i moi ma tran. C phap
trong ty nhu vécto v6i sb vo hudng. Vi du: A+2; A-2; A2; A*2; A2,
A.\2; cac phép tinh nay s€ duoc thyc hién cho tirng ) hang cuia ma trén. o)

day co hai truong hop dang luu y 1a: A.*2=A*2 va A./2=A/2.

- Céac phép tinh gitra hai ma tran nhu cong, trir, cham nhan, cham chia
chi thuc hién dugc vdi cac ma tran c6 cung kich thudce (cung s6 hang, s6 cot).

Cu thé:

+ Phép tinh A+B hoidc A-B thuc hién cong hodc trir tuong Gmg timg sd

hang.
+ Phép chim nhan A.*B thuc hién nhan tuong tng timg sé hang.

+ Phép chidm chia A./B hodc A.\B thyc hién chia phai hodc chia trai

twong tng timg sd hang.

+ Phép nhan A*B dugc hiéu 1a phép nhan ma trin nhu trong toan hoc,
chi thyc hi¢n dugc véi cac ma tran tuong thich (sé cOt cua A béng sO hang

cua B).
+ Phép chia phai A/B tuong ing vai trong toan hoc 1a A.B™

+ Phép chia trai A\B twong ing vdi trong toan hoc 1a A”'.B nhung A\B
dung duogc ca khi ma tran A vudng hay khong vuong, con khi inv(A)*B chi

dung dugc khi A vuong.
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+ Phép lily thira A2 (c6 dau cham) thuc hién liiy thira timg s6 hang
twong ung, ¢ thé thuc hién voi ma tran A bat ky. Con phép lity thira A2

tuong duong véi A*A, chi c6 nghia khi ma trdn A vudng.

Bang 1.5: Cdc ham tim kich thuéc, thanh phan ciia ma trin

TEN HAM CHUC NANG
size (A) Tim kich thuéc ma tran A
size (A,1) Tim sb hang cua ma tran A
size (A,2) Tim s6 cOt cia ma trin A
Rank(A) Tim sd cot hoac $6 hang ddc 1ap tuyén tinh.

Vi ma tran vudng s€ tim hang(cap) cua ma tran.

A(l,) Tim hang tht nhét

A(:,2) Tim ¢t th{r hai

max(A) Tao vecto hang chira cac phan tir 16n nhat cia mdi cot.
min(A) Tao vecto hang chira cac phan tir bé nhét ctia mdi cot.
numel(A) Tim téng sO phﬁn tir cia ma tran A

A(1,2) Tim phan tir ¢ hang thi 1, cot 2

A(1,2)=6 Thay phén tir & hang thir 1 ¢t 2 bang 6

Bang 1.6: Cac ham tao ma tran

TEN HAM CHUC NANG
zeros(m,n) Tao ma tran khong (m x n)
Ones(m,n) Tao ma tran (m x n) = 1
eye(n) Tao ma tran don vi cip n
A=[] Tao ma tran r5ng A

16



Magic(n) Tao ma trdn magic cip n

Rand(n) Ma tran cap n v6i cac phan tr ngiu nhién tir 0

Rand(m,n) Ma tran (m x n), cac phan tir ngau nhién tir 0 dén

inv(A) Ma tran nghich dao ctia ma tran vuéng A

Al Ma tran chuyén Vi AT cia ma tran A

det(A) Tinh dinh thic cia ma tran vuéng A

Poly(A) Tim da thirc ddc trung ciia ma tran vudng A

eig(A) Tim gié tri riéng cua ma tran vuong A

Diag(A) Lay duong chéo chinh ctia ma tran A

tril(A) Lay cac phan tir tir dwong chéo chinh tré xudng

triu(A) Lay cac phan tir tir dudng chéo chinh trd 1én

fliplr(A) Dao ngugce ¢t cua ma tran A

Flipud(A) D40 nguoc hang ciia ma tran A

Jordan(A) Chuyén ma trin A vé dang chinh tic (ma trn
1.12. Da thire

Cho da thirc bac n:

.
p=ax +a,x +..tax+ap

Trong MATLAB, da thtac duoc biéu dién nhu mét vécto hang véi céc
phan tir 1a cac hé s6 cua da thuc sap theo gia tri giam dan tir bac cao nhat dén

bac 0.
Pa thirc bac n twong (mg véi véc to hang c¢6 (n+1) phan tir

>>p=[a, ap1 ... a; ag]

17



Bang 1.7: Cac phép tinh voi da thuc

HAM

Y NGHiIA

conv(pl,p2)

Nhan hai da thac

[k,d]=deconv (p1,p2)

Chia hai da thire ( k= két qua; d =phan du)

k=polyder(p)

Tim dao ham cua da thtc p

k=polyder(p,q)

Tim dao ham cua da thtrc tich (p*q)

[n,d]=polyder(num,den)

Tim dao ham (dang n/d) ctia phan thirc

(nnm/den)

roots(p) Tim nghiém da thac p

p=poly(r) Lap da thuc p tr vecto r chira cac nghiém.
Polyval(p,x) Tinh gié tri cta da thirc tai x (x c6 thé 12 mang)
[r,p,k]= Tim céac thanh phan tdi gian caa phan thirc
racidnialniim dan)

[num,den]=residue(r,p,k
AY

Chuyén cac thanh phan t6i gian thanh 1 phan

th'vn

Printsys(num,den,'s")

In phan thic c6 dang ti s6 2 da thic theo s

[z,p,k]=tf2zp(num,den)

Tim céc zero z, cuc p, d0 191 k ctia phan thic

18




Chuwong 2.
XAY DUNG MO HINH CAC PHAN TU
2.1 Pong co khong dong bd 3 pha
2.1.1 Mo hinh & hé truc pha
a) Cac phuong trinh ¢ h¢ truc pha

Ta viét cho phuong trinh téng quat cho mach stato va mach roto & hé
truc khong chuyén dong (hé truc pha) [1]:

USA d [A d _\IIA
U, ]=|U, :R[1]+E[‘P]:R Iy |+ | ¥s (2.1)
USC _[C _\I]C
UrA d _IrA d _lPrA
[Ur]: UVB :R[Ir]+z[lPr]:R IrB +E lIIVB (22)
UrC _IrC _lPrC
Trong do :

Usa, U, Ugc - dién ap pha cua ludi dat vao stato;
U;a, Ui, Uc - dién ap pha trén vanh truot cia roto .

Tir thong c6 thé viét dudi dang :

\PA [A [rA
\PB = [Lm ] [B + [Mxr ] [rB (23)
\PC [C [rC

va
\PrA [A [rA
\PrB = [ rs [B + [ m [rB (24)
\PrC [C [rC

Cac ma tran [Lg], [Li], [Ms], [Mis] c6 gia tri nhu sau :
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LS MS MS
[L S8 ] = MS LS M
MS MS LS
MAAr ABr
[Mr& ] = [M‘xr ] = MBAr LBBr
MCAr MCBr
hay
Cosy
2
[, ]= [, J= b, | cos(y -=0)
2r
i cos(y + T)

L M,
M, L,
M, M,

MACr

MBCr

MCCr

2
cos(y + —ﬂ)
3
cos y

cos(y — 277[)

&S KK

2
cos(y ——
(r 3 )
2
cos(y + Tﬂ)

cos y

Trong do : L, L, - dJ tu cam stato va roto;

M, M, - do cam ung tuong hd giita 2 pha stato va roto

Y - goc gitlta cac cuc tir cung tén cua stato va roto.

b) M6 hinh mo phéng:

Duya cac cac phuong trinh toan di trinh bay ¢ phan a, ta xay dung mo

hinh phﬁn tor may di¢n di b rotor day quén nhu hinh 2.1.

20
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Hinh 2.1 So do khoi nguyén Iy may dién di b rotor ddy quan & hé truc abe

Trong d6, ma trén Lss dugc thuc hi¢n béng ma nguén sau:

function [Hssa,Hssb,Hssc] = fen(lsa,Isb,Isc,Ls,Ms)

Hssa=Isa*Ls~+Isb*Ms~+Isc*Ms,

Hssb=Isa*Ms~+Isb*Ls+Isc*Ms,

Hssc=Isa*Ms+Isb*Ms+Isc*Ls;
Ma tran Msr duoc thuc hié bﬁng khéi ma nguén sau:

function [Hrsa,Hrsb,Hrsc] = fen(lra,Irb,Irc, Mrs,g)

Hrsa=-Mrs*(cos(g*2*pi) *Ira+cos(g*2*pi-2*pi/3) *Irb+cos(g*2 *pi+2*pi/3) *Irc),

Hrsb=-Mrs*(cos(g*2*pi) *Irb~+cos(g*2*pi-2*pi/3) *Irc+cos(g*2*pi+2 *pi/3) *Ira),

Hrsc=-Mrs*(cos(g*2*pi) *Irc+cos(g*2*pi-2*pi/3) *Ira+cos(g*2*pi+2*pi/3) *Irb),
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Két qua ta dugc mo hinh may dién di bo rotor day quén:

iza

Usa Isb |

Ushb

Uz
[

MFPhat KDB he truc abe
Hinh 2.2 M6 hinh may dién di bo rotor day quci'n o hé truc abc
Trong do, cac tin hiéu dau vao gom:
-Céc gia tri dong dién tirc thoi rotor: Ira, Irb, Irc
-Céc gia tri dién 4p tirc thoi stato: Usa, Usb, Usc
Céc tin hiéu dau ra gdm:

-Céc gia tri dong dién phat lén ludi cua stato: Isa, Isb, Isc

2.1.2 M6 hinh & hé truc dq
a) Cac phuwong trinh toan

p\Pd —qupyt +R1d = Usd

p‘I’q—‘I’dp}/[+RIq =U

sq

p¥Y,+RI,=U,,

W =L, +M_I =L(X1d+X I,)
0]

ar” rd ar” rd
s

1
W, =L, +M,I, = w—(qu +x,1,)
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Y

0 0-0

p\Ilm’ +\Prq(}/t _}/)+Rr1rd :O
p\Prq +\Prd(7t _7/)+Rr[rq :0

p\Pl"O + RVIVO = U}"O

1
\Prd :Marld +Lr11rd :_(Xrlrd +Xrald)
0]

s

1
\P}"q :Marlq +Lr11rq :w_(XrIrq +X I )

ra-q
s

1
IPrO :L}"OI}"O :_XroLrO
0]
JP27 -M=M,
3
MZEMar(Irqu _Irqld)

3
Jpzy_EMar([rd[d _[rd[d):MO

b) Mo hinh mo phéng

Dua vao cac phuong trinh toan, twong ty nhu trén ta xay dung dugc so do
nguyén ly trén Matlab& Simulink nhu sau:
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Integrator

Hinh 2.3 So d6 nguyén Iy may dién di bo ¢ hé truc dg

Giao dién mo hinh:

Us=sd

=q

IIrd

L

Hrd

Hrq

DCO DB DAY QUAMN

Hinh 2.4 M6 hinh may dién di bo ddy qud'n o hé truc dq

Céc tin hiéu dau vao gém:
-Céc thanh phan dién ap stato Usd, Usq.

-Céc thanh phan dién ap rotor Urd, Urq
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-Géc chuyén toa do ot

-Momen can MO

Céc tin hiéu dau ra gdm:

-Céc thanh phan dong dién stato Isd, Isq
-Céc thanh phan tir thong stato Hsd, Hsq
-Céc thanh phan dong dién rotor Ird, Irq

-Céc thanh phan tir thong rotor Hrd, Hrq

2.2 Pong co dong bd 3 pha
2.2.1 Mo hinh & hé truc pha
a) Cac phuwong trinh toan

Cac phuong trinh & hé truc pha nhu sau [1]:
—i[‘P]—R[l]=[U]——[U]
dt -
d
d—[‘Pr]+Rr[[r]=[Ur]
t

dz}/
dt’

JSL-M=M,

Phuong trinh thir nhat 13 phuong trinh cin bang suat dién dong cua
stato va cd céc gia tri nhu sau:

[Pl=[¥, ¥, Y1
=0, 1, LT
wi=iw, U, UJd
Usl=lU,, U, Ul
Trong d6: T — Ki hi¢u ma tran chuyén V1.
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Phuong trinh vi phén can bang dién ap mach roto c6 gid tri cac tham so
nhu sau:

[v.1=[¥, Y. ¥,
=t, 1, 1,1
w,l=w, v, U,
[R,]=RegonallR, R, R,

Phuong trinh vi phéan thtr ba 1a phuong trinh mémen

Trong cac phuong trinh trén: ¥,, ¥, ¥., ¥,, ¥, , ¥, - tr thong moc
vong cua cac pha A, B, C cua stato, ctia cudn kich tir, cudn 6n dinh truc doc,
cudn 6n dinh truc ngang; Ia, Ig, Ic, Iy, Ly, Iiq- dOng dién cac pha cua stato,

dong dién kich tir, dong cudn truc ngang, truc doc; U, U

oo U,.- Dién ap cac

sB?
pha cua luéi dién, ching c6 dau ngugce voi dién ap trén cuc may phat; J —
MoOmen quén tinh cia céac phﬁn quay; M = dW./dt — mémen dién tir, W, —
nang lugng dién tir cua may; M,, — mémen co khi va y 1a géc hop boi khong

chuyén dong ( truc pha A) voi hudng truc d.
Trong cac biéu thuc trén, cac dai luong do bﬁng cac dai lugng vat 1y.

Tur thong moc vong cd thé biéu dién theo dd tu cam cua cic pha stato
va réto va nguoc lai.

Céac ma trén nay c6 gia tri nhu sau:

[W]=[L, 1] +[M,][1,]

ss S r

[V, 1=[L,, 11, ]+[M ][]
Trong do: [Lg], [Li;] — ma trdn d§ tu cdm cia céc pha stato va roto;

[Mg], [Mys] — ma trin d6 cam ung twong ho gitta mach stato vdi roto va
nguoc lai.

Céac ma trén nay c6 gia tri nhu sau:

LA MAB MAC Lf Mfrd 0
[Lss] = MBA LB MBC 5 [er] = Mrfd er O
MCA MCB LC 0 0 er
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MAf MArd MArq
[er ] = [Mxr ] = MBf MBrd M
MCf MCrd L

Brq

Crq

Theo 1y thuyét may dién dong bo thi do tw cam va tuong hd ctia may
dién ddng bo 1a ham tdc do goc quay cua roto y véi chu ki m (hinh 2.5).

B
L
d
Lm /\
L th
Y
A Id
0
Iq
0 Y
b4 b8
2
C a) b)

Hinh 2.5 D¢ tu cam cua may dién do”‘ng bo

Tt hinh 2.5 ta co :

L,=L,+L,cos2y

2 2
L,=L, +L cos(2y- Tﬂ) =L, =L, +L, cos(2y + Tﬂ)

2
L.=L,+L, cosQy +2?7[) =L,=L,+L, cosQy —?ﬂ)
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[, +1 . l, -1 . )

Trong d6 L, = 7 L, = S lg, 1g 1& hé s6 tu cam cudn day
pha & vi tri tryuc doc va truc ngang, iing véi y = 0 va y = w/2. Cac gia tri nay
khong ddi khi satato ddi xtirng. Do tu cam twong hd cac pha stato Mag = Mpa,
MBC = MCB» MAC = MCA, Cﬁl’lg la ham chu ki géC quay, cu thé .

2 2
Mg =M, =M, +M cos(2}/—?ﬂ)=M[b +M, 0082(7—?%)
My =M =M, +M, cos2y=M,+M, cos2y

27 2
M, =M. =M,+M, COSQ?""T):Mﬂ; +M, C052(7+T)

m, +m, m;, —m, -
Trong d6 M, = M, :T; my mg 1a hé s6 ho cam cua

cac cudn day pha & vi tri truc doc va truc ngang, ting voiy =0 va y = /2. Cac
gia tri nay khong d6i khi stato d6i xtmg. C6 thé nhan thay rang My, ludn co
gia tri &m nén truc tr cua cic pha léch mot goc 16n hon 90°. Bién d6 hé sO hd
cam gitra cac pha stato My, thyuc té bang d6 tu cam Ly,

Hé s6 hd cam giita cac pha stato v&i cudn kich tir ciing 13 ham cua goc
quay roto(T =2m ):

M, =M,=-M,cosy

2
My =M, =-M, cos(y - T)

2r
Mcf = Mfc = —qu cos(y + T)

Trong d6 M, — gia tri cam tng twong hd cuc dai giita cac pha stato va
kich tir (khi truc tr thong trung nhau)

H¢ s6 cam ung tuong ho gifra cac pha stato véi cac cudn 6n dinh truc doc va
truc ngang cling la ham cua goc quay roto (T = 2x ).

M, =M, =-M,, cosy
2r
MBrd = MrdB = _Mard COS(Y - T)
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2r
MCrd = MrdC = _Mard COS(y + T)
MArq = quA = _Marq Sin}/
) 2
Mqu = quB = _Marq Sln(}/ - ?)
. 2w
My, =M, =-M,, sin(y + T)

Trong d6 My, Ma- gia tri cdm (mg twong hd cuc dai giita cac pha
stato va kich tur (khi tryuc tir thong trung nhau).

b) Mo hinh mo phéng

Dua vao cac phuong trinh toan ¢ trén, ta xay dung mo hinh cua may
dién ddng bo 3 pha véi giao dién nhu hinh vé:

Ua B
Lkt
Ub -
Ui B
P la p
b f
Iz B
w
fobdt |

May phat Dong Bo
Hinh 2.6 M6 hinh may dién do”‘ng bo o hé truc abc
Céc tin hiéu vao gom:
-bién 4p kich tr: Ukt
-Cong suat luc kéo: Pm

-Toc do: w
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Céc tin hiéu dau ra:
-bién 4p céc pha : Ua, Ub, Uc
-Dong dién céc pha: Ia, Ib, Ic

-Momen dién tir

2.2.2 Mo hinh & hé truc dq

a) Cac phuwong trinh toan

d d
Ud=-Usd=d—wd+wqd—y—Rld
t t

d d
Uq: _Usq = d_l//dy_l//q d__RIq

d
U=R1,+ d_‘//f
t
dZ}/
d2

t

J

3
+ E(V/dlq+l//qld) = Mm
Tur thong mdc vong va moé men co6 gia tri:

1
l//d :a)_(XafIf _Xdld)

N

1
y,=—4X
@

N

I,;

949

1
V= a)_(XfIf -X,1,)

N

M= _%(V/dld ty,l,) = _%[Maflf _(Ldld —Ld, )]Iq -
3 3
“Gor B =W =X N, =50,

)
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O déy Eq 1a sdd khong tai cia may dién, n6 cé gia tri nhu sau:

E,=oMI=X,1,

Trong do: Myg, Xy - hé s6 hd cam, tré khang hd cam cua pha stato gay
ra boi dong kich tir; Mg, Xg, - hé s6 hd cam va tro khang hd cam cua kich tur
gay ra boi1 dong pha stato; Mg, Xard, Margy Xarq — h€ s6 hd cam va tro khang
hd cam cua pha stato giy ra boi dong 6n dinh truc doc va truc ngang; L4, X,
Lig Xiq—hé $6 tu cam va trd khang tu cdm ctia cuon on dinh; My, Xida, Mqa,
qua, Muas, Xedf, Mrd, Xed — h€ Sé h6 cam va tro khéll’lg h6 cam glﬁ:a cuon kich
tlr va cac cudn 6n dinh; Loy, X, — hé sb tu cam va tro khang tu cdm cua thanh
phén zero mach stato; Ly, X4 — hé sb tu cam va tré khang ty cam cua thanh
phﬁn doc truc cudn day stato; Ly, Xq —hé sO tw cam va trd khang ty cdm cua

thanh phan ngang truc cudn day stato.

Ta co:
Xg=Xs+ Xuq
Xq= X+ Xyq
X¢ = Xg t Xpm

Xfm = Xanfa/ Xad

V61 Xag, Xag, Xim — tré khang phﬁn ung cua tryc doc, truc ngang va trd khang
cudn kich tir; X, X¢ — tré khadng tan cudn day stato va cudn kich tur

b) Mo hinh mo phéng

Duya vao cac phuong trinh toan da duoc trinh bay & trén, ta xdy dung mé hinh
may dién dong bo 3 pha ¢ hé truc dq nhu hinh sau:
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UdL

Ug B

APm Id

May phat dong bo o he trus dg

Hinh 2.7 M6 hinh may dién d‘é‘ng bo 3 pha o hé truc dg

Céc tin hiéu vao gom:

-bién ép kich tur: Uf

-Cong suét luc kéo: Pm

-Tdc do: w

Céc tin hiéu dau ra:

-Dién 4p cac thanh phan : Ud, Uq
-Dong dién céac pha: 1d, Iq

-Momen dién tir: Mdt

2.3 M6 hinh ddng co mdt chiéu

Tuong ty nhu trén, dya vao cac phuong trinh toan hoc mé ta chi tiét
thiét bi & tai liéu [1] ta xdy duyng mé hinh dong co mot chiéu c6 mé hinh nhu
hinh
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Ly

Ukt

DCo ot Chieu

Hinh 2.7 M6 hinh may dién mot chiéu

Céc thong sd dau vao ctia md hinh gom:
-Dién 4p phan tng

-Dién ap phan kich tir

-M0 mem can

Céc thong s6 dau ra ctia mo hinh gom:
-Téc do dong co

-Dong dién phan ung

-Dong dién kich tur

-Momen dién tur.

Ngoai ra céc gia tri tham s6 cua dong co nhu dién trd, di€n cdm phan
ung, dién tr¢ va dién cam phan kich tur, dién ap dinh muc, tir thong dinh muc,
momen quan tinh ...ta c6 thé nhap khi nhdy dup vao mo hinh.
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Armature resistance and inductance [Ra [ohmz] La [H] ]
05 0.01]

Field resistance and inductance [Rf [ohms] Lf [H) ]
[ 240 120]

Field-arrmature mutual inductance Laf [H] :
.8

Total inertia J [kg.m™2)

|0.05

Yizcousz friction coefficient B [MN.m.z]
|0.02

Coulomnb Friction torque TF[M.m)
0

Initial zpeed [rad/z] :

0

Hinh 2.8 Khai bdo cdc théng sé déng co dién 1 chiéu

2.4 M hinh chinh lru ciu 3 pha tiristor

Hé thong chinh luu cau 3 pha c6 diéu khién c6 so dd nguyén Iy nhu hinh 2.9:

. +

QLA GEGE

A —

B »
C »
Y L0 Lo2F 4

Hinh 2.9 So d6 nguyén 1y chinh luu cau 3 pha c6 diéu khién

Duya vao so do nguyén ly, ta xdy dung dugc mod hinh c6 giao nhi¢n nhu sau:
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05 Woout B

Chinh luu tiristor cau 2 pha

Hinh 2.10 Giao dién mé hinh chinh luu cau 3 pha cé diéu khién

M3 hinh ¢6 céc tin hiéu dau vao gdm:
-Céc xung diéu khién tiristor Q1 dén Q6
-Céc tin hiéu di¢n ap day Vab,Vbc va Vca

Tin hiéu dau ra 1a dién ap sau chinh luu V_out.

2.5 M hinh nghich hru 3 pha biang IGBT

So do nguyén Iy cong sudt b nghich luu 3 pha bang IGBT duoc trinh

bay nhu hinh sau:
’ - +—a +

- o gl
L= 3 [ ] L
Q - Q N Q

A ]

B

C

EREREE

Hinh 2.11 So d6 nguyén 1y b6 nghich heu 3 pha bang IGBT

35



Dua vao so dd nguyén 1y ta xdy dung mé hinh b nghich lwu 3 pha bang
IGBT voi giao di¢n nhu hinh 2.12.

o1

“Wab |
oz
0z
o4 whe b
05
06

Wi
i

Bien Tan Gian tiep 2 pha 1GBT

Hinh 2.12 Giao dién mé hinh nghich leu 3 pha bang IGBT

Céc tin hiéu dau vao gém:

-Céc xung diéu khién IGBT: Q1-Q6
-Dién ap 1 chiéu Vdc

Céc tin hiéu dau ra:

-bién 4p day cac pha: Vab, Vbc, Vca

2.6 Mé hinh khau chuyén toa d 3-2

Mo hinh khau chuyén tao d6 3-2 duoc 1ap trinh v6i ma ngudn nhu sau:
function [X1,X2] = fen(Xa,Xb,Xc)

XI1=Xa;

X2=(1/sqrt(3)) *(Xa+2*Xb);

Twr d6 tao c6 giao dién cua md hinh nhu hinh 2.13
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*a ¥ b
Hh fen
Hx 2E

chuyen he toa do 3-=2
Hinh 2.13 Giao dién moé hinh khau chuyén toa do 3-2

Céc tin hiéu dau vao 1a céc tin hiéu & toa do 3 pha abc

Céc tin hiéu dau ra 1a cac tin hiéu & toa do 2 pha aff
2.7 Mo hinh xoay toa d¢

Ham xoay ham toa do:
function [Xd,Xq] = fcn(X1,X2,goc)
Xd=X1*cos(goc)+X2*sin(goc);

Xg=-X1*sin(goc)+X2*cos(goc);

M6 hinh:
A1 ¥ME
W fn
goc *q B

Aoay toa do
Hinh 2.14 Giao dién mé hinh xoay toa do
Céc tin hiéu dau vao:
-Tin hiéu ¢ toa ban dau X1 , X2
-Goc xoay: goc
Céc tin hiéu dau ra:

-Tin hi€u sau khi xoay toa d§ Xd, Xq.
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2.8 M hinh chuyén toa d9 2-3

Ham chuyén toa d¢ 2-3:
function [Xa,Xb,Xc] = fen(X1,X2)
Xa=X1;

Xb=(X2*sqrt(3)-Xa)/2;

Xc=-(Xa+Xb);
M6 hinh:
hic]
LA
fon b
2 il

chuyen he toa do 2-=3
Hinh 2.14 Giao dién mo hinh chuyén toa do 2-3
Céc tin hiéu dau vao:
-Céc tin hiéu ¢ toa d6 2 pha : X1, X2
Céc tin hiéu dau ra:

-Céc tin hi€u ¢ toa dd 3 pha: Xa, Xb, Xc

2.9 Ngudn ap 3 pha

Ham mé ta ngudn ap 3 pha:
function [Ua,Ub,Uc] = fen(A,f,t)
Ua=A*sin(2*pi*f*t);
Ub=A*sin(2*pi*f*t-2*pi/3);

Uc=A*sin(2*p1*f*t+2*p1/3);
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Mo hinh:

A la

f fon b

t e
Lien ap 2 pha

Hinh 2.15 Giao dién mé hinh nguén dp 3 pha

Céc tin hiéu dau vao:

-Bién d6 cua dién &p ludi A
-Tan s dién ap ludi

-Tin hi€u thoi gian t

Céc tin hi¢u dau ra: Cac tin hi¢u pha cta dién ap ludi

2.9 B khéi dong dong co bang dién tré phu

So dd nguyén Iy bo khoi dong dong co bang dién trod phu dugc trinh
bay nhu hinh 2.16:

[ ARl e v R e v

s —=| azs —=| 6 !
Bireaker Bireakerd Bireakerz
oL e App e s A A e

266 ohm 1.64 ohm 074 ohm

k4

Hinh 2.16 So do6 nguyén Iy xdy dung bé khoi dong

déng co bang dién tré phu
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Giao dién md hinh duge thé hién & hinh 2.17:

2 step

starter

Motor Starter

Hinh 2.17 Giao dién mé hinh bo khoi dong dong co bcing dién tro phu

Tin hiéu vao: 1a dién ap vao bo khoi dong

Tin hi¢u ra la: dién &p dau ra bo khoi dong
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Chuwong 3.
CACH SU DUNG THU VIEN VA MOT VAI Vi DU UNG DUNG
3.1 Cach sir dung thw vién
Dé thuc st dung thu vién ta thuc hién theo céc budc sau:

Budc 1: Khéi dong matlab trén window 32 hodc 64 bit, hinh giao dién
matlab nhu hinh 3.1

<% MATLAB
File Edit Debug Desktop “Window Help

O& & B« o |8 e | % | current Directory: | CMATLAETwork

Shortcuts [Z] How to Add 2] What's New

LIl Command Window
ot &8 5 @]

To get started, sele

Al Files -~ | File Type Last Modified Description
[ sfprj Folder Dec 18, 2012 2:22:34 . -~
sl Fulder Jan 9, 2013 10:40:13 ., >

E[:‘,!]baibao_sfun.dll MEX-Afile Dec 18, 2012 2:22:37 ...
Fed] dea_kdb_sfur.dil MEX-file Jan 3, 2013115737 .
Fl| DFIG_sfun. dil MEX-file Jan 4, 2013 11:21:47 .
hs_err_pid2192 1oy LOG File Jan 7, 2013 5:02:53 P 1

Fid] khangtai_ktp_sfun. dil  MEX-file Jan 5, 2013 12:36:14 ...

Fid] sub_pid_sfun. dil MWEX-Aile Jan 7, 2013 11:38:39 ..

E[:‘,!]sub_sfun.dll MEX-Afile Jan 7, 2013 S:48:04 P

Bt t1_sfun dll MEX-Aile Jan B, 2013 10:25:59 . 7
4 | >

| current Directary || Workspace

A X

= %5-—- 1/9/13 11:30 PM —-3% 5
openi'C:4Documents and Sectingsi\MNguyen Ehac Son' My Docu

Hinh 3.1 Giao dién Matlab sau khi kho dong

Budc 2: Trén thanh cong cu matlab, ta khoi dong cong cu mo phong
simulink, dugc giao di¢n nhu hinh 3.2
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[ Simulink Library Browser,
File Edit Wiew Help

O & 4=

Commonly Used Blocks: zimulink/Commanly
Used Blocks

Sirnulink

commorl
= El Aerospace Blocksst uz=d b|,:,c¥3 Carmrmonly Used Blocks
&
+- gl CDMA Reference Blocksst
+- B Communications Elockset Continuous

B Control System Toolbox
+- W Dials & Gauges Elockset
+- B Embedded Target For Infinecn C1EGG
+- B Embedded Target For Motorala® HCI
¥ E_l Embedded Target For Motorola@ MPe
+- B Embedded Target For OSEKMDY
+- W] Embedded Target For TLC2000 DSP
+- §@| Embedded Target for TI CE000 DSP
+- B Fuzzy Logic Toolho:

B Link For Modelsim
+- Tl Model Predictive Control Toolbox
+- | Meural Metwork Blockset

& PLECS

+- W PLECS Extras

Dizcontinuities

5

Dizcrete

-
-

i

Laogic and Bit Operations

Lookup Tables

b ath Operations

todel YWerification

M E

Hinh 3.2 Giao dién Simulink cua Matlab

Budc 3: Vao thu vién cac phan tir

= Library: simulink/Additional

File Edit ‘iew Format Help
o1 .
- wab isa
2. Ua 41 - v It
i #1 3 step
# A b2 fon fon b i Ot s Ire
e Ub
oo 2 o starter 04 b
900 *a ° Usa Ish
ks e s
chuyen he toa do 2-53 a5
chuyen he toa do 3-32 Dien ap 3 pha Foaytoa do Motar Starter st
08
Use
a lsc
i "
Bien Tan Gian tiep 2 pha IGBT MFhat KOB he tue abe
= Isd
Usd Us=d - u ot ud
Isq
e oz ut Ua
Usq Hsd U= Hsd - Uq Ukt b
H=q u
Hsq o4
Urd Aird U
Ird Qs W_out Pm Id
ird M Pm Ia
Urq o6
Ung I Irq lhet Ib
vab I
Hrd
"t Hrd un b " Is
w
Hr Hr Ukt it \ea hich -
i w
W
w - — I ay phat dong bo o he true dq
DCD KDB DAY QUAN MPhat KDB Dy QUAN Dha Mot Chiey Chinh luu tirstor ¢au 3 pha hay phat Dong Bo he truc abe

Hinh 3.4 Thur vién cdc phan tir nhém tac gia xdy dung
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Budc 4: Chon phan tir can sir dung, khai bao cac thong s6 va két ndi va
chay mo phong.

3.2 Mot vai vi du &rng dung
3.2.1 H¢ thong khéi dong dong co mot chidu bang b dién tré phu

-Theo cac budc nhu huong dan & muc 3.1, ta chon cac phﬁn tir trong
thu vién 13 b khoi dong bang dién trd phu va dong co mot chiéu, va két ndi
nhu hinh 3.5

BL

+H

¥
g
=

220 ——{"in Wit = Ly
starter
Constant Ikt

hdotor Starter
220 —m{ Ukt Bt

n
‘i
3 step
lu

Constantt Il dt
DCo Mat Chieu

Hinh 3.5 H¢ tho”'ng kho dong dong co mot chiéu bcing dién tro phu

-Khai bao céac thong sb cho cac phan tu: ta thuc hién khai bao thong sé
cho cac phan tir nhu sau:

+Motor Starter: gdbm cac dién trd phu c6 gia tri 4Q, 2Q va 0.5Q , duoc
ndi ngén mach vao céc thoi diém 3s, 5s va 7s.

+Ddng co mdt chiéu vdi cac tham so6 nhu sau:
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Armature resistance and inductance [Fa [ohmz] La [H] ]
[[oE 0mz]

Field reziztance and inductance [RF [ohmz] LF [H] ]
|1 240 1207

Field-armature mutual inductance Laf (H] :
[1.8

Total inertia J [ko.m™2)

|1

Wizcous friction coefficient Brn (M.m.=)

o

Coulormb friction torque TF [M.m]

o

Initial zpeed [rad/z] :

[1

Hinh 3.6 Tham sb khai bao cua dong co mot chiéu

Chay mé hinh trén,ta c6 cac két qua mé phong :

-bién 4p sau bd khdi dong:

Hinh 3.7 Di¢n ap sau bo khoi dong mém
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-Téc dd dong co:

Hinh 3.8 Pdp ing toc do ciia déng co

-Dong dién phan tng:

Hinh 3.9 Pdp irng dong dién phan img
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-Momen dién tur:

Hinh 3.10 Momen dién twr

3.2.2 Hé théng hé thong phat dién sir dung DFIG bang phwong phap
d(‘“)ng dang mach cim rng rotor

-Theo cac budc nhu hudng dan ¢ muc 3.1, ta chon cc phan tir trong
thu vién két ndi nhu hinh v& 3.11

In2 [

;

a“—buas Uar |—pm{ In1 01 |l Int ot
>

MDBHI D3 I3 03

Kol
KellLiz Khau cach ly Khau tich phan

]

2

A
o
¥
3
g
Qf:?
Yy

R
P

(il In
. eI 02 0
delay_1.55 i o ) I
+
H Addz Khau tas Irq0 - -

D2

Soope

l;
-

Kl

I
T
<

o1

c
¥

D3

[iF3

Use

Khau tao Ird) 0z
» kp

¢i¢
53
o

WP

DFIG_Co_Tai

Hinh 3.11 M6 hinh hé thong phat dién sir dung DFIG bang phwong dong
dang mach cam wng rotor
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Chay md hinh, ta c6 két qua md phong gém 4 duong dic tinh: dién ap
ludi, dong di¢n phat Ién ludi cua hé théng, hé sb diéu khién cong suét tac
dung, h¢ s6 diéu khién cong suit phan khang

Hinh 3.12 Két qud mé phéng hé thong phat dién
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KET LUAN VA KIEN NGHI
1.Két luan

Pé tai da thuc hién thanh cong, nd6 mang tinh khoa hoc va thuc tién
cao. Dé tai da xay dyng thanh cong thu vién truyén dong dién va dién tir coOng
sudt trén matlab, giup cho cac nghién ciru tiép theo trong linh vuc dién tir
cong suit va truyén dong dién thudn lgi. Céc phﬁn tu trong thu vién voi két
cdu mang tinh m& gitip ngudi nghién ciru ¢6 thé chu dong thuc hién cac chirc

nang chinh va phat trién mé rong dé dang. Céc tinh mai cta dé tai la:

- Nghién cuu cac mé hinh toan cac phan tir, sip xép va tong hop dé
lam co s¢ xay dung cac mo hinh cac phan tir trong thu vién

- Céac phan ttr trong thu vién 13 hé théng md, ngudi str dung co thé
thay doi thong s6, bd xung hoic thay d6i cdu trac dé phu hop cho
van dé nghién ctru ciia minh.

2. Kién nghi

Trén co s& phuong phap di trinh bay, dé tai can phat trién 1a mo rong
xdy dung thém nhiéu phan tir hon nita, dé bao quat hét cac thiét bi dién tir
cong sudt va truyén dong dién c6 trong thyc té. Vi vy, vin dé nay vé sau can
nhiéu nguoi nghién ctru tham gia, thuc hién trong thoi gian dai va thuong
xuyén phai cap nhat thu vién dap Gng voi cac phat trién khoa hoc cong nghé

trong thuc tién.
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