LOI MO DAU

Hién nay & Viét Nam noéi riéng va thé giéi néi chung nhu ciu vé ning
lwong dién ngay mot ting cao trong dé cac nha may dién st dung ngudn ning
luong truyén thong nhu thiy dién nhiét dién... 13 cdc dang ning luong dang
ngay cang can kiét va gdy mat can bang sinh thai 6 nhiém méi truong. Ngudn
dién ning khai thac tir cac nha may nguyén tr ¢6 chi phi 16n va ciing tiém 4n
nguy co gy mat an toan. Boi vay viéc st dung ngudn ning luong sach co kha
nang tai tao nhu nang lugng gid, nang lugng mat troi 1a moét xu hudng dang dugce
phat trién manh trén thé giéi.Tuy nhién ngudn ning luong mit troi ciing dang
trong giai doan phat trién va moéi chi duoc thue hién véi cong suat nhd.Do vay
viéc str dung ngudn nang luong tai tao tir gié dang ngay cang duoc phat trién &

nhiéu quoc gia trén toan cau.

Véi nhu cau trén, em duoc giao dé tai: “Nghién citu mé phéng hé thong
diéu khién mdy phdt di¢n dong bé”

Trong qua trinh 1am d6 4n, dugc su giup d& huéng din nhiét tinh cia
thay gido huéng dan va cac ban em di hoan thanh duoc d6 an nay. Tuy nhién
do trinh d6 c6 han, ban d6 4n khong thé tranh khoi nhing thiéu sot.

Em mong nhan dugc sy gop ¥ clia cac thay cd gido va cac ban.

Hai Phong, ngay....thang...nam



CHUONG 1.

NGUYEN LY VA CAU TAO MAY PIEN PONG BQ 3 PHA
1.1. KHAI QUAT VE MAY DIEN
1.1.1. Khai niém

May dién 1a thiét bi dién tir, nguyén 1y lam viéc dua vao hién tuong cam tng
dién tir. May dién dung dé bién ddi dang ning luong nhu co ning thanh dién ning

va nguoc lai.Hogc dung dé bién ddi thong s6 nhu dién ap hoic dong dién.
1.1.2. Cau tao may dién

Céc phan tir cdu tric cia may dién c6 thé chia thanh:

a. Mach diénb. Mach tur

c. Cac phan tir co khid.Phan lam mat mdy.

Nguoi ta cling con c6 thé chia ra phan quay (ré to) va phan tinh (stato).
Ngoai 2 phan co ban 1a mach dién va mach tir, ngudi ta con ding cac phan co
khi phu nhu: mang che, vo, nip 6 bi dé dam bao cho nguoi sir dung khong cham
vao cac phan quay hodc cic phan mang dién trong khi lam viéc va ngin can
khong cho cac vat ran, nudc lot vao trong may hodc dé cac tia lira lot ra ngoai.
Céch lam trén goi 1a bao vé.

1.2. MAY PHAT PONG BQ
1.2.1. Khai niém

May dién dong bo 14 loai may dién xoay chiéu cé tbe d6 quay cua rd to bang
toc do tir truong quay. Hau hét cac may dién dong bo 1am viéc nhu may phat c6 tan
s6 50 Hz hoic 60Hz. May dién déng bd cling co thé lam viéc nhu dong co dé)ng bo
cong xudt 16n. May dién dong bd con duge dung lam may bu dong bo nham cai

thién hé s6 cong suat cua ludi dién mot xi nghi€p hay mot nha may.



1.2.2. Céu tao

CAu tao ctia may phat dong bo vé nguyén 1y thi c¢6 thé dat phan cam & roto
va phan tmg ¢ stator hodc ngugc lai. Tuy nhién, thuc té cac may phat dién dong
bd ludn chon phan cam ( phan tao ra tir trudng chinh) ndm trén roto con phan
mg (phan tao nén strc dién dong cung cip dong dién cho phu tai) dit trén stato,
Iy do chu yéu 1a v6i cac may dién c6 cong sudt 16n viée dan dién ba pha tir rotor
ra ngoai cung cip cho phu tai gip rat nhiéu phién phirc khi phai thong qua vanh
truot, chdi than. Nhu vay, trong thuc té hau hét cac may phat déng bd stator
déng vai tro phan tng con rotor déng vai tro phan cam. May dién xoay chiéu thi
du 1a phan tmg hay phan cam mach tir ciing déu phai duoc ché tao tir thép 14 ky
thuat dién (thép dugc pha ché mot ham lugng silic nhat dinh, c6 do tir tham 16n p
>1, ton hao tir tré va dong xody nho...), dugc can néng hay can lanh, c6 do day
tir 0,35 dén 0,5 mm, duoc dap dinh hinh theo thiét ké, son cach dién roi ghép
chat lai véi nhau. Dy dan dién cia may phat dién dong bo duoc lam bang cac
kim loai mau nhu dong, nhém va hop kim cua chung, trong d6 dong mém (99%
Cu) 1a vat liéu co ban 1am cudn day vi d6 din dién tot, hé s6 nhiét dién tré
nho... Vi stator 1a phan tmg nén nd dugc quan cudn day ba pha, cac cudn day nay
cO tryc dit 1éch nhau 120° dién. Goi 1a cudn diy nhung véi cadc may dién cod cong
suat 16n, ddy dan phan tng thudng 1a cac thanh dong dit trong céc ranh xé san
trén stator, chinh vi viy cong nghé ché tao may phat dién ddng bd c6 nhiéu cong
doan khéc biét véi cac cach quan day cac dong co dién thong thuong. Cudn day
phan cam tao ra tir truong chinh nam trén rotor cia may dién dong bo. Rotor ctia
may dién déng bo thuong duoc ché tao theo hai dang: rotor cuc an dung cho cac
may cao toc (tir 1500vong/phut trd 18n) va rotor cuc hién (cuc 16i) thuong dung
cho cac loai may phat c6 toc do tir 1500vong/phut tré xudng. Cach bd tri cac
cudn day kich tir trén rotor may dién dong bo ciing hoan toan khac nhau trong d6
& rotor cuc an cudn day dugc quén rai trén ¥ chu vi ngoai cua rotor, con & rotor

cuc hién cudn day kich tir dugc quan tap trung trén cac cyc tu, cac cudn day nay



c6 thé nhin rat rd khi rat rotor may dién dong bo ra khoi stator. Vat liéu cach
dién dung cho may dién déng bd c6 nhitng dac diém sau: ¢6 tinh cach dién tot,
chiu dugc nhiét do bién dong thay dbi trong 1 pham vi 16n, c6 do bén co hoc cao,
chiu va chéng dugc 4m cling nhu tdc dong cua cac loai hoa chit. Tudi tho cua
chit cach dién hoan toan phu thudc vao nhiét do va moi trudong cong tac. Chat
cach dién dugc phan lam 7 loai khac nhau trng v6&i1 kha nang chiu dugce nhiét do
cao trong qué trinh lam viéc. Cap cach dién bao gdm: Loai Y- 95, A-105, E-120,
B-130, F-155, H-180, C>180.
V6 cac may dong bo c6 gin bang dinh mirc chira cac thong sb sau:

- dién &p dinh muc [V, KV]

- dong dinh murc [A, KA]

- tan s6 dinh murc [Hz]

-Hé s6 cong suat dinh murc COSPgm-

- Dong kich tir dinh mue.

- bién ép kich tir dinh muc.

- Cong suat dinh mirc [VA, KVA]

- Vong quay dinh muc[V/p]

1.3. NGUYEN LY HOAT PONG MAY PIEN PONG BOQ 3 PHA

1.3.1. So' @6 may phat dong b




Hinh 1.1: So d6 may phat dién déng bo 3 pha 2 cuc

Trén hinh 1.1 biéu dién so d6 may phat dién dong bo 3 pha 2 cuc[4]. Cudn
day phan mg dit ¢ stato con cudén ddy phan cam dit & roto. Cudn day kich tir
dugc ndi véi nguodn kich tir (dong 1 chiéu ) qua hé théng chdi than.

Pé nhan duoc dién ap 3 pha trén chu vi stato ta dit 3 cudn dy cach nhau
120° va duoc ndi sao (c6 thé ndi tam giac). Dong dién mot chiéu tao ra tir truong
khong d6i. Bay gid ta gin vao truc réto mot dong co lai va quay véi tbe do n. Ta
duoc mot tr trudong quay tron cé tur thong chinh ¢ khép kin qua réto, cuc tur va
18i thép stato. Tir thong nay sé cat cac thanh dan phan ung lam xuét hién trong 3

cudn day 3 suat dién dong nhu sau :

; 27 - 2r
i =E_sin(ot —— =E_sin =
e,=E, sinot, € =Ensin(o 3 ) e =E,sin(ot+ 3)

) H
Tan s6 bién thién (®) cua cac sdd nay phu thudc vao toéc do quay cua roto.

Néu so0 cap cuc la p thi tan s6 bién thién cua dong dién s€ 1a :

f:% (HZ) (LY

Nhu vay tan sd bién thién cua dong dién phu thudc vao toc do quay cua
roto va sb doi cuc.

Néu ba pha cta may dién duoc tai bang 3 tai doi xtmg, ta c6 3 pha ddi
xung.

Theo nguyén 1y tao tir trudng quay nén trong may phat dong bo luc nay
cling xudt hién tir trudng quay ma téc do duge xac dinh bang biéu thirc :

60. f
Ny =—"— 1.2)
p

Thay (1.1) vao (1.2) ta c6 n = ny. Nghia la trong may dong bo téc do quay
ctia roto (téc d6 quay cua tir trudng kich tir) va tbe do quay cua tir truong tai

bang nhau. Hai tir truong nay & trang thai nghi véi nhau.



1.3.2. Cac diic tinh may phat dong b

Pé phan tich may dong bd nguoi ta dua vao cac dic tinh 1dy dugc tir thi
nghiém hay xay dung trén co s& cua do thi véc to. Thong thudng cac may dién
dong bo 1am viée vi toc do khong doi nham gitr cho tan s6 khong doi. Vi thé
cac dac tinh duoc léy voi toe do khong ddi.

Dé so sanh cac may dién co cAu tao, cong xuit khac nhau nguoi ta khong
dung cac dai luong vat Iy ma dung dai luong tuong dbi. O hé thong do luong nay
cac dai luong dién &p, dong dién, cong xuat dugce biéu dién béng phﬁn tram dai
luong so sanh (dai lugng co ban) dugc nhan gia tri 1. O may dién déng bd cac
dai luong sau day dugc coi la dai luong co ban (so sanh)

1. Cong suat dinh mirc Py, =mU I,

2. bién ap pha dinh mirc khi may khong tai U, =E .

3. Dong dinh murc pha 1.

4. M6 men dinh mac M, .

5. Téc @6 quay dinh mirc ctia 16 to O gy -

{ T . E
6. Tong tr¢ dinh mac Z,, = I—°

Trén co s& cac dai lwong co ban nay ta biéu dién cac dai lugng khac ctia may
dong bd ¢ dai lugng tuong doi (thém dau sao) nhu sau :

dm

DPac tinh khong tii.

Pic tinh khong tai 13 mdi quan hé ham giira sdd v6i dong kich tir
E, =F(ly) khi dong tai I=0 va n=ng,,,.

O ché d6 khong tai dién 4p U bang sdd pha U =E,.



Hinh 1.2. So db ndi mach dé l1ay céc dic tinh may phat
Dé c6 dic tinh khong tai ta mé cac khoa k, ka, Kg, Kc 16 to quay véi toc do
khong d6i, bang dién trd R ta c6 thé thay doi dong kich tir tir gia tri 16n nhat téi
gia tri nho nhat. Sb chi cac dong hd sé& cho ta cac gia tri can thiét. Tir s6 chi cua
cac dong ho ta dung mdi quan hé E, = f(I,,) Pic tinh biéu dién trén hinh 10.19.
Do c6 hién tuong tir tré dic tinh E, = f(l,,) khi i, ting va khi i, gidm
khéng tring nhau. Piém cat cua dic tinh véi truc tung (khi I, = 0) la dai lugng

sdd du cia may phat.

Hinh 1.3. Dac tinh khong tai
may phat dong bo.

Tinh khong tai cho cdc may phat khac nhau cit nhau tai mot diém. Néu

dudng nao nam trén diém do sé co6 dd bao hoa 16n hon. B¢ tién cho tinh toan ta



thuong ding dic tinh khong tai trung binh 13 duong di qua diém gdc toa do va
khong c6 ving tir tré (dudng khong lién tuc trén hinh 1.24).
Pic tinh ngin mach.

Pic tinh ngan mach 12 mdi quan hé gitta dong dién ngan mach véi dong
kich tir khi dién &p U=0 van=ng,.

Ngéin mach c6 thé 3 pha khi ca 3 khoa ka, kg, kc dong (hinh 1.23), hai pha
khi ka va kg dong, va 1 pha khi ks dong (hoac kg hay k¢).

Khi 1am thi nghiém ngén mach thudng cho dong kich tir nhé nén mach tir
khong bio hoa, do d6 mdi quan h¢ Tngn =f(ix;) thuong tuyén tinh. Sy phi tuyén
chi xuat hién khi dong ngén mach vuot gia tri dinh muc nhiéu.

Trén 1.25 biéu dién dic tinh ngan mach cho 3 trudng hop: Ngan mach 3
pha (duong 3), 2 pha ( duong 2) va 1 pha (duong 1).

Tir hinh v& chiing ta thdy rang vi ngan mach 3 pha c6 phan (mg phan 16n
nén nam dudi cing, sau d6 1a ngan mach 2 pha va nam trén cung 13 ngan mach
mot pha.

Néu may c6 tir du thi dudng dic tinh s& cit truc tung tai diém tuong tng
voi tu du.

Pic tinh khong tai cung véi dic tinh ngin mach cho phép ta xac dinh
dugc tam giac ddc trung, va ta c6 thé st dung tam giac dic trung nay dé dung dd

thi véc to.Khi ngin mach d6i xtmg (3 pha) ta dit dong kich tir liingn S0 ChO dONg
ngén mach cia may bﬁng dong dinh murc thi std cta cac cuc tir F, s€ tao ra cho
sdd E,. Néu bo qua hién tuong bao hoa tir thi d6 1a diém D (duong thang kéo dai

cua duong khong tai).
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Hinh 1.4. Bic tinh ngén mach Hinh 1.5.X4c dinh ty sb ngin mach

may phat dong bo 1)ngan mach mét pha
2) ngan mach hai pha 3)ngan mach 3 pha

Nhu phan truéc dd noéi dong ngan mach 6n dinh nay chi 1 thanh phan dong
doc tryc I, = I,y va std ctua phan tng phan tmg F,, sé& co tac dung khir tir do vy
std tong:

E,= E;= l4n Xo s€ nhd hon E; mét dai lugng Ey xé4c dinh bang:

Ead: Idm Xad
tice la:
E,= E - Ey

bat E, 1én dac tinh khong tai ta ¢ diém B. Trong tam giac ABC ¢ : AC
= Fu,AB = E,. Tr gid tri ¢ hinh 1.26 ta co thé dung duogc hinh 10.17.

- Ty s06 ngan mach : B¢ 1a ty s6 dong ngan mach déi xtmg doi voi dong

dinh mrc.
Theo dinh nghia ta co:
Ion m Vs
Kogn= —2= vi rang:
dm
U N
oo = —= thi

ongm — X
d



Trong d6: X 1a dai luong twong ddi.
Tur tam giac dac trung ta co :

- CN _ Ion m Io
Kngm - - == «
CM I I

dm ktngm

Nhu vay hé sb ngin mach c6 thé tinh duoc bang ty s dong kich tir.

Hé s6 ngan mach 1a mot thong sb rat quan trong ctia may dién vi ciing voi
X4 ta co thé x4c dinh duoc gi6i han cia tai & ché do cong tac 6n dinh. Néu hé sb
ngan mach cang 16n thi gi6i han tai cang 16n. V&i may dién cuc an hé sb ngan
mach co gia tri 0,8 + 1,8; con cuc hién 0,4 + 0,7 va & cdc may phat dién tau thuy

hé sb ngén mach c¢o gia tri 0,6 + 1,0.
Dac tinh tai.

Pic tinh tai 1a moi quan hé giita dién ap va dong kich tir khi I = const,
cosp = constvan = Ngn.

Pic tinh nay khong lién quan truc tiép toi mot ché do ndao cua may phat
va dugc dung nhu dic tinh phu dé biéu dién mot sd dic diém cua may va xac
dinh mot sb thong sb cua may, vi du: tré khang cia may. Pdc tinh tai quan trong

nhat 14 dic tinh tai thuan khang. (cose =0, = % ) vi thé dé thuc hién thi nghiém

& hinh 10.18 nguoi ta ding tai 1a bién 4p tu ngau hay cudn khang co6 do cam
khang thay doi.

Mo cong tic ka, kg, Kc va dong cong tic k, thay doi tai, thay doi dién tro
kich tir R, giit I = const. Dé giit cosq = const ta c6 thé diéu chinh mé men cia
dong co lai.

Trén hinh 1.27 ching ta biéu dién dic tinh tai cho céac loai tai khac nhau

(c6 su phan tng phan tng khac nhau).
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coso =1
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Hinh 1.6. Dic tinh tai cia may dién dong bo

Khi tai thuan cam thi chi c6 phan ung phan dimg doc truc nén dé co dic
tinh tai thudn cam ta c6 thé dung dic tinh khong tai va tam giac dic trung. Cach
dung thuc hién nhu sau: Cho dinh B cua tam gidc dac trung dich chuyén tinh
tién trén dic tinh khong tai thi dinh C v& cho ta dic tinh tai thuan cam (cos¢ =0,
»>0) con dic tinh tai ¢ cos¢ = 0,8 nam trén dic tinh cos¢ = 0. Can luu ¥ rang
cac dac tinh nay khong song song véi dac tinh khong tai. Pac tinh cosg =0, ¢
<0 c6 phan Gmg phan Gng trg tr nén dic tinh tai nam trén dic tinh khong

tai.(hinh 1.27)

Dac tinh ngoai.
D6 13 mdi quan hé ham giira dién 4p trén cuc may phat v6i dong tai khi
l=const, N = const va cos¢ = const. Dé ngién ctra dic tinh tai ta dua vao
phuong trinh can bang sdd va phan biét cho céc loai tai khac nhau.
Phuong trinh can bing sdd cho may phat dién dong bd boé qua dién tré

thuan cudn day co6 dang:.

U=E,+JX I (1.15) Dau “+” cho truong hop tai thuan
dung, dau “- “cho tai thuan cam. T (1.15) ta dung db thi vector.

a. Cho truong hop tai thudn cam (Z=Xy).



X X,

S

kU lU

I I

b) ¢) d)

Hinh 1.7. a) So d6 turong duong may dién dépg b6 b) D thi véc to
khi tai thuan cam, ¢) Do thi véc to khi tai thuan dung, d)Khi tai thuan
dién tro

Ta thay vector E,va E, +JX,[ tring phuong, nén ta c6 thé bo cach viét dang
vector va duoc:

E,=U+X,I

Vi i = const, n=const nén E, = const, do vay mdi quan hé U=f(I) 1a mot
duong thang di qua hai diém E, (khi khong tai I = 0) va lugm = % (khi U =0,

s

ttrc 12 ngan mach)

b. Khi tai thuan dung.

Phuong trinh cén bang sdd c¢6 dang:

U=Eo+ jX.I

Do thi vector biéu dién & hinh 1.28¢c. Gong nhu khi tai thuin cam phuong
ctia E, va U — JX I trung nhau nén ta co thé viét:

U=E, + Xl



1.3.3. Céc hé théng tw dong on dinh dién Ap may phat dién xoay chiéu 3 pha

* Cac nguyén Iy xay dung hé thong ty dong diéu chinh dién ap. ’
H¢ thong tu dong di¢u chinh di¢n ap dugc thiét ké theo cac nguyén tac

diéu khién co ban. Dén nay, dd c6 thém nhitng nguyén 1y hién dai nhung véi tu
dong diéu chinh dién ap thi nguyén 1y kinh dién van con giit nguyén gia tri va dé
hé théng dap Gmg nhimg yéu cau vé chit luong cao trong diéu chinh. Dau hiéu
chinh dic trung cho mdt nguyén tic diéu khién 13 thong tin can thiét dé tao nén
tac dong diéu khién va ciu tric duong truyén tin hiéu trong hé thong, nhan biét
duoc cac dau hiéu nay la nhan biét ra hé théng vo1 nhitng dac diém riéng trong
nguyén ly xay dung.
- Nguyén 1y diéu khién theo sai léch;
Khi x4y dung hé théng theo nguyén 1y sai léch, tac dong diéu khién dugc thiét
1ap dua trén do sai I¢ch gitra dai luong dugc diéu chinh vai gia tri dat:
&(t) = Upat - Upo (1.3)

Trén co s& d6 hé théng s& tac dong theo xu hudng triét tiéu do sai léch
g(t), tin hiéu phan hdi duge dua vé so sanh véi tin hiéu dit dé tao nén tin hiéu
diéu khién, hinh 1.5 trinh bay hé thong tu dong diéu chinh dién ap xay dung theo
nguyén 1y do léch, tong dé: G: may phat dong bd, P: Bo do va bién ddi (néu
cén), C: B0 tao tin hiéu chuén, S: Khau so sanh, K: Khau khuéch dai, KT: Cudn
day kich tur.



oG

[ 4 =K

Hinh 1.8 Hé théng tu dong diéu chinh dién 4p
xay dung theo nguyén 1y do I¢ch.

- Nguyén 1y diéu khién theo mau;

Nguyén 1y diéu khién theo bu trir nhiéu 12 nguyén 1y duoc xay dung trong do tac
dong diéu khién dugc thanh 1ap theo két qua do nhiéu tic dong vao ddi tuong.
Céac hé thong khi dugc xay dung theo nguyén 1y nay 1am viéc véi mach ho,
khong c6 méi lién hé nguoc (phan hoi) va cau trac hé thong thuong thiét ké co
thiét bi bu tao tin hiéu tac dong nguoc d4u v&i ddu cua nhidu tac dong lén ddi
tugng. Uu diém cta nguyén 1y nay 1a hé thong tac dong nhanh vi tic dong gay
nén sai léch duoc do tryc tiép, nhuoc diém cia nguyén 1y nay 1a khong co kha
nang khur duogc tat ca cac loai nhiéu vi lam nhu vay ph?m tir do s& rat nhiéu, tao
mot hé théng qua phire tap. Hinh 1.6 trinh bay hé thong tu dong diéu chinh dién
ap xay dung theo nguyén 1y bu trir nhiéu, trong do:

G- may phat déng bod

Zi- Cudn khéang

CT- Bién dong, Re- Bo chinh luu.

KT- Cuén day kich ttr.
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Hinh 1.9 Hé ty dong diéu chinh dién ap

xay dung theo nguyén 1y bu tru
V& nguyén tic, bo tu dong diéu chinh dién 4p xay dung theo nguyén 1y bu
trir nhiéu lam viée v6i thuét dicu khién:
lo=1,+1, (1.3)
Trong d6 dong |, chinh 1a dong tai con dong Iy 1a dong dién do dién ap may
phat roi trén cudn khang Z;, cuon khang 7, 1a thuan cam nén dong dién Iy bao gio

cling cham sau dién 4p U mot géc 90° dién. D6 thi vecto caa hé théng nhu hinh 1.7.

Hinh 1.10 D6 thi vecto cua hé thong diéu chinh

theo nguyén ly bu nhiéu.



Nguyén 1y cta hé théng trinh bay trén hinh 1.8. Trong dé: Ir 1a bién ap
phtc hop voi cuon day Wy mang tin hi¢u dién ap dudi dang dong thong qua
cudn khang Z, cudn day W, lay tin hiéu dong tai tir bién dong CT, cudn day tong
hop Wi 1a cudn thir cap

UF

CIII =|._ W. I L ¥ -

KT
G )

Hinh 1.11 Hé ty dong diéu chinh dién ap dung bién ap phuc hop.

- Nguyén 1y diéu khién két hop;

Pay 1a cac hé thong duoc xdy dung dua trén két qua lién hop giita hai
phuong phap diéu chinh theo d6 1éch va bu trir nhidu. Thuc hién lién hop dé tao
nén mot hé théng ¢ tat ca cac uu diém cta hai hé thé)ng va khic phuc duogc
nhimng khuyét diém cta ca hai tic 13 tranh duoc nhitng ving t6i trong diéu khién.
Pic diém cua nguyén ly két hop 1a bén canh cdc mach vong kin tao nén tin hi¢u
phan hoi Am, con ¢ cac mach bu trir tac dong theo nhiéu thuong 1a tin hiéu bu
nguoc dau voi nhidu dé tao nén hudng diéu chinh nguoc lai hudng tac dong cua
nhidu hay cac mach phu bu trir sai s6 do tac dong tir tin hiéu vao giy nén.

- Nguyén 1y diéu khién thich nghi;

Trong hé thdng tu dong diéu chinh dién 4p trén cac con tau hién nay,
nguyén ly nay hoan toan chua dugc thuc hién. Mt trong nhitng nguyén nhan ma
diéu khién thich nghi chua ap dung cho hé théng tu dong diéu chinh dién 4p 1a

do day 1a mot nguyén 1y hién dai, hé thong diéu chinh dién ap ciing chwa doi hoi



khat khe vé cac yéu cau k¥ thuat va hé thong thich nghi c6 ciu trac rat phuc tap,
gia thanh cao...

Nguyén 1y diéu khién thich nghi 1a nguyén 1y diéu khién hién dai, mang
tinh chat thich nghi nhd 4p dung cac phuong tién k¥ thuat dic biét voi cong nghé
cao md phong hoat dong cta cac co thé sbng. Véi hé thich nghi, bao gidr cling
phai sir dung khau quan sat dé thu thap cac thong tin thuc tai cia moi truong va
cac qua trinh dién ra trong hé thong. Tir két qua quan sat, thong tin dugc thong
tin xur Iy dir liéu va str dung vao vi¢c diéu chinh tham s, ciu tric hodc thuat toan
diéu khién cho hé théng dé dat duoc trang thai mong mudn khi cac diéu khién
thich nghi 13 can hai vong diéu chinh trong d6 mot 1a vong co ban con vong thi
hai 12 vong diéu chinh thich nghi.

Heé diéu khién thich nghi 12 hé mang tinh chat ciia mot hé thong phi tuyén,
khéng dimg. Viéc xay dung bd diéu khién thich nghi c6 thé théng qua phuong
phép truc tiép véi viéc nhan dang thuong xuyén cac tham sb ciia dbi tugng trong
hé kin. Nhan dang thong s6 co thé thuc hién bﬁng viéc do thuong xuyén trang
thai d6i tuong dua vao cac tin hiéu vao/ra, trén co s¢ nhan dang, chon thuat toan
diéu khién. Hinh 1.9 trinh bay hé théng diéu khién thich nghi véi viéc nhan dang

lién tuc.

\

. 2iX Poi tuong
BY (,i;leu diéu khién ————
khién
Nhén dang |*
Co ciu
thich nghi

Hinh 1.12 Hé thng diéu khién thich nghi v6i viéc nhan dang lién tuc



Trong diéu khién thich nghi ¢ thé xay dung theo md hinh ty chinh céu
tric, voi mo hinh ndy bo diéu khién phai c6 kha ning ty chinh dinh cac luat diéu
khién. Viéc chinh dinh cac luat diéu khién can phai xac dinh quan h¢ gitra cac
gia tri duoc hiéu chinh ¢ dau ra v4i gia tri bién doi dau vao va mudn thuc hién
dugc didu nay thi can phai c6 m6 hinh cua ddi tuong, 6 nhu vy méi co thé tinh

toan cac dau vao tuong ing vai cac gia tri dau ra can dat duoc.

CHUONG 2.
MO HINH TOAN MAY PHAT PONG BQ 3 PHA

2.1 Mb hinh toan may phat dong b xoay chiéu 3 pha
2.1.1 Phuong trinh may di¢n dong b 6 hé truc 3 pha. ‘
bé nghién clru qua trinh qua do (QTQD) trong may dién dong bd

[5]thuong st dung phuong trinh vi phan ¢ hé truc pha ( hé truc khéng chuyén
dong ) ciia may.

Céc phuong trinh nay viét dudi dang ma tran sau:

d
—a[‘P]—R[|]=[U]=—[Us]

%[\Pr]_FRr[Ir]:[Ur] (21)
197 pmowm
dt? "

Phuong trinh thtr nhat 1a phuong trinh c4n bang suat dién dong cua stato
va co cac gia tri nhu sau:
[P1=[¥, ¥ T
=0, 1o 1T 2.2)
Ul=U, U, U
Usl=U,, U,  Ugl

Trong d6: T — Ki hi¢u ma tran chuyén %!



Phuong trinh vi phan th hai cta (2.1) 13 phuong trinh can bang dién 4p
mach roto c6 gia tri nhu sau:
[W1=[¥, ¥, ¥,T
=0, 1, 1T 2.3)
U=V, U, U,T
[R,]1=RegonalR, R, Rl

Phuong trinh vi phan thir ba cta (2.1) 1a phuong trinh mémen

Trong cac phuong trinh trén: w,, ¥y, Yc, ¥, ¥, ¥, th thong moc
vong cua cac pha A, B, C cua stato, cia cudn kich tur, cuon 6n dinh truc doc,
cudn on dinh truc ngang; Ia, lg, lc, It lig, lrq- dOng dién cac pha cua stato, dong
dién kich tur, dong cudn truc ngang, truc doc; U,,,U

saoUsgs s U - Dién dp cac pha cua

ludi dién, chiing c6 diu nguoc voi dién ap trén cuc may phat; J — Mémen quén
tinh ctia cac phan quay; M = dW./dt — moémen dién tir, W, — ning luong dién tir
clia may; M, — mémen co khi va 7 13 goc hop boi khong chuyén dong ( truc pha
A) v6i1 hudng truc d.

Trong cac biéu thuc trén, cac dai luong do bﬁng cac dai lugng vat 1y.

Tir thong moc vong c6 thé biéu dién theo do tw cam cua cac pha stato va
roto va nguoc lai.

Cé4c ma tran nay c6 gia tri nhu sau:

[F1=[L 1N +[M 01, ]
[V 1=[L 0 I+ MO0

Trong do: [Lg], [Lry] — ma tran d0 tu cam cua cac pha stato va roto;

(2.4)

[Mg], [Mis] — ma tran d6 cam tng tuong hd giita mach stato véi roto va
nguoc lai.

Céac ma tran nay c6 gia tri nhu sau:



[Le]={ Mg, Lg Mg | 3 [Ly]=| My Ly

Af M Ard M Arq

M
= M
M Cf M Crd I-er

Bf M Brd Brq

Theo 1y thuyét may dién dong bo thi d6 tu cam va twong hd cua may dién

ddng bo 1a ham tdc d6 goc quay cua roto y véi chu ki 7 (hinh 2.2).

B
L
d
Y Ln
Y\ Lo \\ /.\
/ A / La
0
Iq
0 TT TT Y
2
C a) b)
Hinh 2.1 D¢ ty cam ctia may dién dong bo
Tt hinh 2.1 ta co :
L, =L, +L,cos2y
2 27
L =L, +L, cos(2y—?) =L, =L, +L, cos(2y+?)
2 2w
L. =L, +L, cos(2y+?) =L, =L, +L, cos(2y—?)
Trong do L, = Id ;Iq , L, = . ;Iq ; lg, Ig 12 hé sd tu cam cudn ddy pha & vi

tri truc doc va truc ngang, Gmg voi y = 0 va y = n/2. Céc gia tri nay khong ddi khi



satato d6i xtmg. Do tu cdm twong hd cac pha stato Mag = Mga, Mac = Mcg, Mac

= Mca cling 1a ham chu ki goc quay, cu thé :
M s :MBA:Mtb+Mmcos(2y—2?”):Mtb+Mmc032(y—%”)
Mo =M =M, +M_cos2y =M, +M _ cos2y

2 2
My =M =My, +M cos(27+?): My, +M, 0052(7/+?)

. my +m mg —m A WA WE aa
Trong @6 M, =——9 M, = d2 9 My, My la hé s6 ho cam cua cac

cudn day pha ¢ vi tri truc doc va truc ngang, irng vo1 vy = 0 va y = /2. Cac gia tri
nay khong do6i khi stato d6i xung. C6 thé nhan thay rang My, ludn c6 gid tri 4m
nén tryuc tir ctia cac pha léch mot goc 16n hon 90°. Bién do hé s6 hd cam gifta cac
pha stato My, thuc té bang d6 tu cam Ly,
Hé s6 hd cam giira cac pha stato voi cudn kich tir ciing 1a ham cua goc
quay roto(T = 2m ):
My =My, =-M, cosy

27
MBf = MfB =—Maf COS(?’_?)

M =M =-My COS(?""Z?E)

Trong d6 Mgs — gia tri cdm ing tuong hd cuc dai gifta cac pha stato va kich
tur (khi truc tir thong trung nhau)
Hé sd cam ung tuong ho gifta cac pha stato véi cac cudn on dinh truc doc va truc
ngang cling 1a ham cua goc quay réto (T =2n ).

M Ard |vlrdA = _Mard Cosy

2
M Brd — M rd8 — -M ard COS(}/_?)

r

Mcy =M =My COS(?’JV%[) (2.5)

r

MArq = quA = _Marq Sin}/



. 2
M = quB =-M arq Sln(}/—?)

Brq

M

Crq

. 21
= quC = _Marq Sln(7/+?)

Trong d6 My, May- gié tri cam (mg tuong hd cuc dai gilta cac pha stato
va kich tr (khi truc tir thong trung nhau)

Hé s6 hd cam gifta cudn kich tir va cac cuon on dinh 1a gia tri khong doi,
Msg= M,4= const. Nhu vay cac do tu cam (trir Lyg, Ly, L) va do tu cam tuong hd
(trtr M= Migr) déu 1a ham cua goc quay roto, do d6 ngay ca khi tan sé khong
d6i cac phuong trinh (2.1) ciing rat kho giai.

Néu coi su phan bd tir thong & khe hd khong khi 14 hinh sin va bo qua do
bao hoa tir ctia 15 thép ta c6 thé dung phép bién do6i tuyén tinh Park dé chuyén
(2.1) thanh cac phuong trinh c6 hé s6 khong d6i. Noi dung co ban ciia phuong
phap tuyén tinh 13: chuyén hé truc pha ctia may dién sang truc vudng goc . Lic

nay may di¢n c6 hai cudn day vuong gdéc véi nhau theo hai truc d, q.

Hinh 2.2 Chuyén hé truc pha sang hé truc vudng goc
Co ba hé truc vudng goc:
+Hé gin véi stato may dién (hé truc khong quay m=0)
+Hé gan vai roto may dién, réto quay véi toc do quay o,

+Hé quay dong bo voi tir trudng quay (hé d, q), duoc goi 1a hé Park.



Biéu thirc todn hoc bién doi tir hé truc ba pha sang hé truc vudng goc dang tong

quat nhu sau (ma tran Park)

cosy cos(y — 2?7[) cos(y + 2?”)
A ]:E —siny —sin(;/—z—”) —sin(y+2—7[) (2.6)
73 3 3
1 1 1
| 2 2 2 |

Gia thiét cac dai luong can bién d6i 1a Ya Yg,Yc sang cac dai luong 1a
Y,Yq,Yo. Trong d6 Y 1a cic dai lwong U, U, ¥.. Néu ki hiéu
Y=Y, Y, Y, thi:

Y1=0Ys Y, Yo I'=DY1=[A]IYA Ys YcI'

2
Y, cosy Y, cos(y—%ﬂ) Ye COS(7+?7[)

VI=(AIYI=2 Visiy ~Yosin(r—20)  ~Yesin+2)| (59

1 1 1
20 o' ol

Hodc viét & dang:
Yy = g[YA cosy +Yg cos(y—%r) +Y. cos(;/+2?”)]
Y, = —%[YA siny +Y, sin(y—%r) +Y, sin(y+2§)]

Y, :%(YA FY,4+Y,) (2.53)
H¢ Park nhan truc q vuot trude truc d, truc d ¢c6 huéng nguoc voi tir thong
¥, ¥y, ¥, . Lua chon cic hudng cua truc d, q dya trén gia thuyét ddu duong

cua I; va Iy & ché 46 mdy phét c6 kich tir thira.

2.1.2 Phuwong trinh may dién dong bé viét & hé truc vudng goc
a. Phuong trinh Stato



Pé chuyén vé hé truc vudng goc tir hé truc 3 pha, nhan 2 vé cua (2.1) voi

[Ar] duoc:

bV -h by, =RhM |- I\pj—t K
Taco:[Up][U1=[Us U, Uf' =[U]
[Upl[Us] = [Ugg Usg ~ Ugg]" = [Us]

[Uelll=lg 1q L' =111]
[Upl[P]=[-¥ ¥, Yol =[¥]

(2.9)

Cong vao | :‘% - va trir phan tir %@P I, dua vao tich cua dao ham

ta co:

BEP =R+ @ - = T - @

Str dung két qua nay, ta c6 thé viét:
: : - d -~ d ;
UT=[U1=-RIT- < T2+ & @ TF
Hay

[Us U; Ul =-[UgUyq Ugl'=-R[lg I

d
[Jq —‘I’dOﬂd—jt/

Hoac duoi dang phuong trinh:

d d
Us=-Ug=-Rlg + S, 49 4
d - TG ag”
d d
Up=-Uq=-Rlg - S 1y, 4
q sq q dt ¢ ddty
Up=-Ug=-Rly - L,
dt

b. Phuong trinh réto

(2.10)

I0]T + %[Jd _\Pq_qjoil +

Nhan hai vé phuong trinh hai cua (2.1) v6i [A[] ta co:

h¥=hR1LFRF.



Trong do:

-1 0 0
B -lo0-1 o0 (2.11)
0 0 1

Day 1a ma tran chu y t61 hudng cac dai luong cia roto voi huong truc d, q

. Trong cac phuong trinh bién doi ctia réto cac thanh phan ctia ching co6 thé biéu

dién:
=) -Fu, o o]
PRI=hER_L.

-1 0 0] R 0 0 |[-1 o0

0
=lo-1 oo R,0 /| 0-1 of[iRT1_

0O 0 1 0 O R 0 0 1

rq

h1=l=b - .0 Rk =y v, v
0

0
R, 0 |J1, -1, |q]+%(wf —y, w7 (212)
0 R

rq

f

fu, o 07=

o o T

Sau khi nhan ma trén, ta c6 cac phuong trinh roto nhu sau:

d
U. =Rl +—Y¥
f frf dt f

d
0=R I ,+—¥ 2.13
rd " rd +dt rd ( )

d
OZquIrq +aquq

c. Phuong trinh tr thong
Pé nhan dugc phuong trinh tir thong viét dudi dang d, q ta nhan phuong

trinh thtr nhét caa (2.1) véi [Ap], con phuong trinh thu hai v6i [A,] duoc:

Fih P30 T30 . 1° (2.14)
EihF=h WM. 101 1. 15



Néu biéu dién tir thong quy d6i bang do cam tng tuong hd ta ding ma tran

nghich dao cua stato va roto [Ap]'1 va [A]?, ching c6 dang sau:

cosy —-siny 1

b - 00{7—2{) —sin(y—%ﬂj 1| (2.16)

27 . 27
cog y+—1|0 —-sinly+— ] 1
i {7 3J (7 3) |

-1 0 0
R1=|0-1 o0|(@17)
0 0 1

Dung (2.16) va (2.17) c6 thé viét dong stato va roto nhu sau:
[11=[A"[1]
(1] =[AT'[I]

Luc nay (2.14) va (2.15) c6 dang:

ik F3b LR IR 1. BT s
F-hF=FhMBEII~RL_h] 219
Trong (2.15) va (2.19), truéc ma tran dong phai 13 ma tran quy do6i cia do

tu cam va do ho cam. sau khi thyc hién phép nhan ma tran ta co:

L, 0 0 . X, 0 0
BLBI-L3o  of-—|o0 x o|@
0 0 L |0 0 X,
Ma Mard 0 1 Xa Xard 0
l\p ]/Isr }rjl = [/Irs} 0 0 Marq =w— 0 0 Xarq (221)
0 0 0 o 0
Lf IVlfrd 0 Xf Xfrd O
P‘r :['rr }rjl = ['Irr} I\/Irdf er O =C()i erf er O (222)
0 0 10 0 X

rq rq



3Sm, o0 0 3%, 0 0
2 2
=] ! 3 1 3
P‘r:l/lsr:l\p_ = l/lrs} EMard 0 0 =a)_5 Exard 0 0 (223)
0 gMarq 0 0 gxa,q 0
Tu ly thuyét may dién: Ly=1,—m, =ch+ng—Mcp,
3 3 3 .
qulq_mqZLtb+_Lm_Mtb’ L0:|cp 2Mtb’ xfaZEXaf’ era 2Xard’
3
qua=5xarq'

Nhu vay tat ci cac gid tri Lo, Lg, Lq cling nhu Xo, Xg, Xq déu co gia tri

khéng d6i.
Tir thong viét dudi dang nhu sau:
-, Xy 0 011, X X 0 -1,
F v =20 x, ofi,+2 0 o X oo ||~ 1o | (2.24)
a)S a)S
¥, 0 0 X1, 0 O X, || Tr
3.0 0
_le 1 23 Id 1 Xf Xfrd 0 _If
ljr} _lPrd za)_ Exard 0 0 Iq +C()_ rdf er _Ird (225)
Y, ) | o 0 X | I
q 0 EXarq 0 0 q q
L 2 i

Viét dudi dang phuong trinh duoc:

1
Yy =Myl —Ljly +M 4l :a)_((aflf = Xalg + Xyl

S

1 ~
=L, + M, 1, :w—« Iy + Xl g (2.26)

W, =Ll = X, 1,
w

S

1 ~
le :a)_((flf _Xfald +Xfrd|rd,

S



[EEN

Y :a)_ ((rdlrd ~Xaly + X l¢(2.27)

~

rga " q _

P :i«rql,q+x !
(0

s

Trong d6: Mas, Xy - hé s6 hd cam, tré khang hd cam cua pha stato gy ra
bai dong kich tir; Mz, Xia - hé s6 hd cam va tro khang hd cam cua kich tir gy ra
bo1 dong pha stato; Mard, Xards Marg, Xarg — h€ s6 hd cam va tro khang ho cam cua
pha stato gy ra boi dong 6n dinh truc doc va truc ngang; Lg, X4, Lrg, Xiqg—hé sb
tw cam va tré khang tu cam ciia cudn on dinh; Myga, Xigay Miga Xrgar Mrar, Xrat
Msq, Xfrg — hé s6 hd cam va tro khang hd cam gifta cudn kich tir va cac cuén on
dinh; Lo, Xo — hé s6 tu cam va tr& khang tu cam cua thanh phﬁn zero mach stato;
L4, Xq — hé s6 tu cam va tro khang tu cam cua thanh phﬁn doc truc cudn day

stato; Ly, Xy —hé sO tu cam va tré khang tu cam cua thanh phan ngang truc cudn

day stato.
Ta co0:
Xg =X+ Xyg
Xq=Xs + Xyq
Xt = Xts + X

Xim = XarXtal Xad

Vo1 Xag, Xag, Xim — tro khang phan tng cua truc doc, truc ngang va trd
khang cuon kich tur; X, Xg — tréd khang tan cudn day stato va cudn kich tur.
d. Phuong trinh momen

Phuong trinh moémen dién tir cuia may dién dugc xac dinh bang biéu thtc:

oW
M=—=" (2.28)
0y
Trong d6: W, — ning luong dién tir cia may dién xac dinh bang biéu thirc
Sau:

W, =%Z|k\1’k k=AB,C, f,rd,rq (2.29)



Thay cac dai luong bang dong va tir thong dd chuyén truc rdi bién do6i

duoc:
L1242 1,2—3M 1 1, —3M 11, +L 1,2
1 00+Edd_ af 'd'f ard bra g T Ll
W, == 2
+2|\/|frd|f|rd+|_rd|rd2+5|_q|qz+3|\/|(,,1rq|q|rq+|_rq|rq
N . OW, |
Pao ham riéng cta la:
oy
oW, _ow, di, oW, dlq (2.30)

oy ol 'dy ol

q

dl
Pat dL:|q 1=
dy dy

d-

Tinh vi phan (2.30) the 14 va I, ta dugc:

ow, 3 ~
8Id :E"dld _Maflf _Mardlrd,

-~

al (-q I q arq

q
Két hop véi (2.28) ta co:

_aw,
oy

KLdld M+ Moty Do+ Gl + Myl T, (2.31)
Luuy doi véi ¥y va P, thi biéu thie (2.31) c6 dang:
— @1, (232
Thay vao phuong trinh 3 cta (2.1) dugc:
J%+%(Pdlq 21, M, (2.33)

2.1.3 Phwong trinh vi phan may phat dong b 7
Céc may phat dién dung trén tau thuy cé diém trung tinh cach dién nén

thanh phan zerzo khong ton tai. phuong trinh vi phan cia may dong bo nhu sau:



d d
Ud = 'Usd = —Yy +l//qd—]/—R|d
t

d'[
d d
U qa _Usq = d_tl//dy_l//q d_t_ qu
d
U=Ril; "‘d_Wf
: (2.34)
d
0=R I, +—
rd " rd dt V/rd
d
0= ququ +aqu
d’y 3
J dtz +E(Wd|q+l//qld) = I\/Im
Néu may dong bo khong co cudn on dinh thi phwong trinh vi phan c6 dang
nhu sau:

d d
Ud = _USd = —Wy +l//qd—]/—R|d
t

d,
d d
Uq:_Usq :d_tl//d}/_l//q d_t_RIq
d
Uf:Rf|f+d_V/f
t
d’y 3
J dtg +E(Wd|q+qud):Mm

Tt thong moc vong va mo men co gia tri:



3 3 S
M :_E(Wdld +Wq|d):_5 I/Iaflf _('dld - L1y Jq =

3 ~ 7 3
_2_(05 IEaf _((d _Xq/ld _Iq =_2_a)sEq|q

O day Eq 1a sdd khong tai ctia may dién, né co gia tri nhu sau:

Ey = OM gl =Xy |y

CHUONG 3.



UNG DUNG MATLAB MO PHONG MAY PHAT PIEN VA KET QUA
3.1. Giéi thiéu MATLAB

3.1.1 Giéi thiéu chung ,
Chuong trinh MATLAB [21] 1a mdt chuong trinh viét cho may tinh PC

nham hd tro cho céc tinh toan khoa hoc va ki thuét véi cac phﬁn tir co ban la ma
tran trén may tinh c4 nhan do cong ty The MATHWORKS viét ra.

Thuat nglt MATLAB 1a do hai tt MATRIX va LABORATORY ghép lai.
Chuong trinh nay hién dang duoc str dung nhiéu trong nghién ctru cac van dé
tinh toan ctia cac bai toan ki thuat nhu: Ly thuyét diéu khién tu dong, ki thuat
thong ké xac suat, xtr 1y s6 cac tin hiéu, phan tich dit liéu, du bao chudi quan sat,
v.v...[20]

MATLAB dugc diéu khién boi cac tap 1énh, tic dong qua ban phim. No
cling cho phép mot kha nang 1ap trinh v&i ¢t phap thong dich 1€énh — con goi 1a
Script file. Cac 1énh hay bo 1énh ciia MATLAB 1én dén s6 hang trim va ngay
cang duoc mo rong bai cac phan TOOLS BOX( thu vién tro gitip) hay thong qua
cac ham ung dung dugc xay dung tor ngudi st dung. MATLAB c6 hon 25
TOOLS BOX dé trg gitp cho viéc khao sat nhimg van dé cé lién quan trén.
TOOL BOX SIMULINK 14 phan mé rong cia MATLAB, st dung dé md phong
cac hé théng dong hoc mot cach nhanh chéng va tién loi.

MATLAB 3.5 tré xudng hoat dong trong méi truong MS-DOS.

MATLAB 4.0, 4.2, 5.1, 5.2, ... hoat dong trong mdi truong WINDOWS
Chuong trinh Matlab c6 thé chay lién két véi cac chuong trinh ngdn ngit cip cao
nhu C, C++, Fortran.

3.1.2 Cong cu SIMULINK trong MATLAB

Simulink 1a mdt phian mém m¢é rong cuia MATLAB (1 Toolbox cua
Matlab) ding d¢é mé hinh hoa, mé phong va phan tich mot hé théng dong. Thong
thuong ding dé thiét ké hé thong diéu khién, thiét ké DSP, hé thong thong tin va

cac ung dung mo6 phong khac.



Simulink 13 thuat ngit m6 phéng dé nhé duoc ghép béi hai tir Simulation
va Link. Simulink cho phép mo ta hé théng tuyén tinh,hé phi tuyén, cac mo hinh
trong mién thoi gian lién tuc, hay gian doan hoac mét hé gé)m ca lién tuc va gian
doan.

Pé mo hinh hod, Simulink cung cép cho ban mot giao di¢n dd hoa dé su
dung va xay dung mé hinh str dung thao tac "nhan va kéo" chudt. Véi giao dién
d6 hoa ta c6 thé xdy mo hinh va khao sat mo hinh mot cach truc quan hon. Pay
1a sy khac xa cac phan mém trudc d6 ma nguoi s dung phai dua vao cic
phuong vi phan va cac phuong trinh sai phan bang mot ngén ngir lap trinh.

Piém nhan manh quan trong trong viéc md phong mot qua trinh 14 viéc
thanh 14p dugc mo hinh. Dé sir dung t6t chuwong trinh ndy, ngudi sir dung phai co
kién thtrc co ban vé diéu khién, xay dung mé hinh toan hoc theo quan diém cua
ly thuyét diéu khién va tir d6 thanh 1ap nén mé hinh ciia bai toan.

-Céch khoi tao Simulink va v& so dd mé phong:

Pé vao Simulink trong Matlab, ta tir ctra s6 lénh cua Matlab danh dong
1énh:

>> simulink

Khi khoi dong Simulink xong ta dugc man hinh cira s6 Simulink. Cira s6
nay hoat dong lién két voi ctra s6 1énh MATLAB.

Ta thay cira s6 Simulink c6 nhiéu khéi chtrc ning (blocks library), trong
d6 c6 nhiéu khdi chtrc ning cu thé: Khdi ngudn (Sources), khdi dau do (Sinks),
khéi phi tuyén (nonlinear), khdi tuyén tinh (linear), khéi dau nbi

(Connections)...
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Hinh 3.1 Cac khéi thu vién trong Simulink.

Trong Simulink viéc giai cic bai toan md phong co nhiéu phuwong phap
giai khac nhau. Sau day la cac cach giai dugc ap dung trong Simulink.

+Phuong phéap Euler : 1a phung phép c6 dién véi bién 1a budc. Phuong
phéap nay kha thi cho bat ctr hé thong nao c6 nhitng budc nho. Do d6 nhitng bai
toan c6 lién quan dén viéc tinh toan qua nhiéu thi khong bao gio chinh xAc.
Phuong phap nay chi nén ding cho viéc kiém tra két qua.

+Phuong phap Runge-Kutta 3 va Runge-Kutta 5: Pay la phuong phap
thong dung ap dung cho moi loai bai toan va no c6 thé dat chi tiéu chat luong so
v6i1 cac phuong phap dac biét khac. Phuong phép nay thich hop cho cho h¢ lién
tuc va hé phi tuyén. Khong 1am viéc véi hé ¢6 ma sat.

+Phuong phap Adams :la phuong phap tu chinh ap dung cho hé khong

c6 ma sat.



+Phuong phdp Gear : 1a phuong phap tu chinh 4p dung cho hé c6 ma sat.
Phuong phéap nay khong lam viéc t6t khi hé bi réi loan do ngd vao thay doi lién
tuc.

+Phuong phdp Adams / Gear : Chon gitta hai phuong phap Adams va
Gear.

+Phuong phap LinSim : 1a phuong phap dung cho hé tuyén tinh. Néu hé
mang tinh chat tuyén tinh nhung c6 vai khoi phi tuyén thi hé cling lam viéc tot.

Céc thu vién trong Simulink gdm:

+ Commonly Used Blocks

+ Continuous

+Discontinuties

+Discrete

+Logic an Bit Operations

+Lookup Tables

+Math Operations

+Model Verification

+Model-Wide Utilities

+Port & Subsystems

+ Signal Routing

+Sinks

+3ources

+User-Defined Funtions

+Additional Math& Discrete

Thu vién cua Simulink bao gdm céac khdi chuan trén, ngudi sir dung ciing
c6 thé thay ddi hay tao ra cac khdi cho riéng minh. Simulink ciing giéng nhu cac
phan mém mo phong thiét ké mach dién tir nhu : MicroSim Eval, EWB, Circuit

Maker.... Vi vay viéc thiét ké hé théng mé phong ciing rat thuan loi.



3.2. MO HINH TOAN MAY PHAT DONG BOQ 3 PHA TREN MATLAP
3.2.1. M0 hinh toan may phat dong bo
bé xay dung mo6 hinh mé phdéng ta sir dung cac cong thirc toan hoc la cac

phuong trinh vi phan may phat dién dong bo da duoc xdy dung ¢ chuwong 2 nhu

Sau.
_d
Ug = -Ugg d—tl//dﬂ//th?/ Rl
d d
Uq:_Usq d_tl//dj/ l//qd_t_qu
d
U=R I, +—
= Rely d Vi
d
0=R I, +—
rd " rd dt l//rd
d
O:ququ—l—al//rq

Va céac phuong trinh tir thong:

d
Tur cac cong thue U (=R 1 +d—wf ta s€ xay dung dugc dong kich tir I5 theo
t

dién ap kich tir Us va tir thong kich s, tir dong kich tur It I va I ta s€ xay dung

dugc tin hi¢u to thong wys va yyg sau do dp dung cong thiac Ug=



d d . d d y \ L, .
RL +, d—y—RIdva Usq:d—V/dﬂ’—V/q 1 RIg ta s€ tinh dugc Uy va U, két qua
t t t t

dugc mo hinh nhu ¢ hinh 3.1.

T mo hinh ta théy toan bd cac phuong trinh toan hoc da duoc thé hién
trong md hinh moé phong, céc tin hiéu vao co thé diéu khién & may phat 1a tbc do
tir trudng quay (da gia thiét khong ddi) va dong kich tir, gia trj ra cia may phat 1a
dién ap cac cyc cua may phat Ug , Uy , hai tin hi€u dong tai Iy , lgq van con dé
trong vi cac gia tri dong nay phu thudc vao tai 13 dong co khong déng bd 3 pha
vi vay déy 1a cac tin hiéu cho dé két n6i vdi mo hinh mo phong dong co khong

dong bo 3 pha.
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Ta tién hanh chay thir khong tai may phat tirc cac dong tai 1a 14=0 va
1,=0, va véi gia thiét toc do dong co khong doi va dong kich tir may phat duogc
cung cép gia tri ¢ dinh, ta c6 dic tinh dién ap tuc thot va dién ap hiéu dung
clia may phat dong bo ba pha nhu hinh 3.2 va hinh 3.3.

Tir cac ddc tinh ta thAy mo hinh mo phong trén hoat dong dung nguyén
1y, dién &p tirc thoi c6 dang hinh sin va gia tri hiéu dung cia dién ap ra céc
cuc la U=220V.

L U(v)
400 ; , ! . , ; ,

300

200

100

o

-100

-200

-300

400 a i i a i a i R
1] 5 1a 15 20 25 a0 3 a0

Hinh 3.2. Dac tinh dién ap trc thoi hinh sin ctia may phat

\ U(v)
250 r T T T ! !

] T R S S SO ............ L b
111 I I S S S

o] U ............ b TRPRR SRR i

1] o RPN L SR TOP TRTTTR i

: : t(ms)

i i ] ]
Al 100 150 200 a0 300 350

Hinh 3.3. Dac tinh dién ap hiéu dung ctia may phat



3.2.2. Mé hinh md phéng hé thong phat dién dong bd 3 pha véi tai la
dong co di bo 3 pha

* Xay dung mo hinh ‘
Két hop m6 hinh dong co khong dong bd 3 pha va mé hinh may phat

dong bo 3 pha va cach két ndi vao ra nhu sau: véi gia thiét 1a tbe d6 dong co
diézel 1a c¢b dinh nén tdc do tir truong quay ctia may phat 1a ¢b dinh, cc gia
tri dién 4p dau ra cia mdy phat dong bd 3 pha 1a Uy va Usg duoc st dung
dé cap dién cho dong co khong dong bo 3 pha vi vy cac tin hidu Uy, U cua
may phét dong bo duoc két ndi voi Ug, Ugq cua ddng co khong dong bo. Cac
gia tri dong dién tai ctia may phat dong bd ba pha chinh 1a dong tiéu thu cta
dong co khong déng bd ba pha, vi vay cac tin hiéu Iy va Iy cua may phat
d6ng bo ba pha duogc két ndi véi Iy, | sq dong co khong dong bo ba, két qua ta
dugc mo hinh tong thé hé ciia ca thong nhu trén hinh 3.4.

Trén mo hinh ta di st dung bd diéu khién dong kich tir (FCN) theo
luat diéu khién PID véi muc dich dé diéu chinh dién ap dau ra ctia may phat
dong bo dat dugc bang nhitng gia tri dién 4p dinh trudc va ting chét luong

dién ap ctia may phat khi tai cia may phat dong bo thay doi.
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3.2.3. Két qua mo phong
Dé co danh gia tong quan tac gia s& chay mo phong hé théng véi cac thong sd
clia may phat ddng bo 3 pha va dong co khong dong bd 3 pha trong 2 trudng
hop 13 cong suit ctia dong co phu hop vdi cong sudt may phat va cong suit cia
dong co 16n so v6i cong sudt may phat.
a. Khi cong suat dong co phtl hop véi cong suat may phat
Véi mé hinh duoc xay dung nhu trén, dé tién hanh thtr nghiém trudng
hop cong suat dong co phu hop véi cong suat may phat ta chon cac thong sb
may phat va dong co nhu sau:
-May phat S=500KW; U=400v, f=50hz véi cac thong sb sau [5]:
X4=1X ¢=0.325
X '4=021  X,=0.6
X 4=0.325X,=0.21
X0=0.093R,=0.02
r=0.21T4=1,16s
T 4=0.014sT,=0.0324
-Dong co Se-280 MI1 véi cac théng sd nhur sau [5]:
Pim=90KWn=1475v/p
lgm=158 AM=573Nm
COSPym=0.95H=1.15
I/143m=6.5R,=0.018
R2=0.017X1=X2=4
Xg=2.125T,=0.582
- Gia thiét mémen can cua dong co la ¢ dinh, M = 10 N.m
Ta tién hanh chay mo phong 2 trudng hop dé thé hién rd vai tro chtic nang
nang ciia mach diéu khién dong kich tir trong may phat 1a truong hop khong co
diéu khién dong kich tir va trudng hop c6 diéu khién dong kich tir.
- Khi khong c6 diéu khién dong kich:
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Céc dac tinh dién ap, momen dién tir cia may phat dong bo 3 pha va toc
ctia dong co khong dong bo 3 pha duge thé hién ¢ hinh 3.4, hinh 3.5 va hinh 3.6
Hinh 3.7 thé hién céc dang dic tinh trén cung mo h¢ toa do. Dé thé hién 16 cac
qua trinh hoat dong ctia hé thdng tac gia chay mo phong hé thdng véi cac giai
doan va qua trinh nhu sau:

-Thoi diém ban dau t=0, cho dong co diézel chay nhung chua cip dong
kich tir cho may phat.

-Thoi diém t=40ms , ta cap dong kich tir cho may phat.

-Thoi diém t=150ms khi dién 4p ctia may phat 6n dinh ta dong tai cho
may phat 12 dong co khong dong bo 3 pha.

Két qua cho thay tai thoi diém ban dau (t=0 ms) ta cho may phat chay
nhung chua cip dong dién kich tir thi dién 4p dau ra ciia may phat chua co
(Uf=0). Tai thoi diém t=40ms, ta cap dong dién kich tir cho may phat thi dién ap
dau ra may phat ting dan va dat t6i gid tri dinh muac. Khi dién 4p ctia may phat
6n dinh tai thoi diém t=150ms, ta dong phu tai cho may phat dong bo 1a dong co
dién khong dong bd 3 pha thi ngay 1ap tic dién ap ctia may phat bi sut sudng,
sau mot thoi gian dién 4p cia may phat dong bé mai phuc hdi ting dién ap tré
lai nhung khong dat dugc gia tri dién &p ban dau khi chua chay tai, va do sut ap
AU khoang 15V.
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Hinh 3.5 Dac tinh dién ap ctia may phat
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Hinh 3.6 Dac tinh m6 men dién tir ciia may phat khi
khong c6 diéu khién kich tir.
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Hinh 3.6 Dic tinh téc do ciia dong co khi may phat
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Hinh 3.7 Cac dic tinh khi chua ¢ diéu khién dong kich tir

cling chay hé thdng voi cac mbc thoi gian nhu sau: tai thoi diém ban d
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-Két qua mé phong khi cé diéu khién phan hdi dong kich tir may phat:

Dé thé hién 1 toan bd qua trinh hoat dong ciia hé théng trong trudng hop niy ta

du t=0 ta

cho may phat chay nhung khong cép dong kich tir cho may phat. Tai thoi diém
t=40ms, cap dong dién kich tir cho may phat dong thoi c6 diéu khién dong kich



tir theo luat diéu khién PID. Tai thoi diém t=150ms, khi dién 4p ctia may phat da
6n dinh thi ta d6ng tai cho may phat 1a dong co khong dong bd 3 pha.

Céc két qua mo phong khi co didu khién dong kich tir may phat dugc thé
hién nhu ¢ hinh 3.8, hinh 3.9, hinh 3.10, hinh 3.11 va hinh 3.12. Tir két qua thé
hién ta thay khi c6 diéu khién dong kich tir thi dién ap ctia may phat dong bo 3
pha s& 6n dinh hon rat nhiéu khi khoi dong tai 13 dong co khong dong bo 3 pha
tc 1a do sut 4p ctia may phat khi dong co khoi dong 1a rat it va gia tri dién ap
clia may phat sé& phuc hoi gan voi gia tri ban dau khi chua chay dong co (AU
khoang 2V), tir d6 kéo theo 1a téc d6 cua dong co chay ding véi dién ap dinh

mtrc cia nd nén dong co s€ co két qua tot hon.
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Hinh 3.8 Dac tinh dién ap ctia may phat khi

c6 di€u khién dong kich tur
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Hinh 3.9 Pic tinh md men ciia may phat khi c6 diéu khién dong kich tir
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Hinh 3.10 Dic tinh van téc ctia dong co khi c6 diéu khién dong kich tir
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Hinh 3.12 Cac dic tinh ctia hé théng khi c6 diéu chinh dong kich tur.

Dong kich tir dugc diéu khién theo luat PID, ta thdy khi khoi dong (=40

ms) dong kich tir may phat ting rat nhanh va co gié tri 1on dé diéu khién dién ap

clia may phat nhanh chong dat gia tri dinh muc, khi dién ap ciia may phat 6n

dinh, dong kich tir giam xudng va ciing on dinh, khi dong phu tai (t=150ms) cho

may phat 1a dong co dién khong dong bd 3 pha thi dong kich ctia may phat tir

cling ting theo dé dam bao dién 4p cua may phat khong bi sut giam.
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3.3. Vi DU UNG DUNG MAY PHAT PONG BQ BA PHA CHO HE
THONG SUC GIO
3.3.1. Nguyén ly chung

Nguyén 1y chung ctia may phat dién 13 bién ddi cac dang ning luong khac
thanh ning luong dién. May phat dién chay bang st gid ciing tuan theo nguyén
Iy chung d6. Hién nay trén thé giéi di c6 nhiéu noi str dung méy phat dién chay
bang strc gi6 hodc st dung dong co di bd ngudn kép hoic sir dung ddng bo kich
thich vinh ciru, ddng co ddng bo roto day quan. Tuy theo timg ving, diéu kién
ma c6 thé sir dung loai nao cho phu hop. Dai céng suat cta loai may nay 1a rat
rong, tur vai kw dén vai tram kw, hién nay voi loai dong co déng bo kich thich

vinh ctru ¢6 thé 1én t6i 600kw.

Gi6 1am quay canh quat, qua truc quay gan v6i Rotor 1am Rotor quay.
Rotor quay tao ra tir truong quay, tir truong nay chuyén dong tuong d6i so véi
cac cudn ddy Stator 1am xudt hién trong chung strc dién dong cam ung. Stc dién
dong cam ng ndy c6 tan sd va bién do hoan toan phu thudc vao toc do quay cia
Rotor tic 12 hoan toan phu thudc vao strc gid. Do d6 ¢ cac dau diy cudn Stator
ta thu dugc dong dién ba pha co tan s va bién do khong on dinh. Pé co thé dua
dong dién nay hoa vao ludi hay nudi cac thiét bi dién ta phai dam bao duoc chat
luong dién tirc 1a phai dam bao duogc tan sd, bién do va gbc pha. Vi vay ta phai
dua dong dién ¢ dau ra cia may phat qua bo phan chinh luu. Pau ra cta chinh
luu dua vao bd phan nghich luu. Tai bd phan nghich luu ta dung pC hoac
Computer dé diéu khién nham tao ra dong ba pha cé tan s6 va bién do theo y
mudn. Tuy nhién dong dién nay van ton tai nhiéu, do dé can phai c6 bo loc dé
triét tiéu ching. Néu hoa vao ludi ta can thém khau dong bd hoa nhim tranh

xung dot.
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So dd may phat dong bo chay bang strc gid

Turbine
%
-
 —
Three-phase
Grid
— Drive ————
Wind train Stator
T Induction
Creperaror

Pitch Control

Hinh 3.13. So d6 ciu tao turbin gid

Stator dugc hoa truc tiép vao ludi dién va tde d6 cua roto phu thudc hoan
toan vao niang lugng gid va toc do canh quat. Nang lugng tao ra boi cac tua-bin
gi6 va dugc chuyén d6i thanh ning lugng dién do may phat dién cam tng va hoa
vao ludi dién qua cudn day stato. Toc d6 roto dugce kiém soat dé han ché cong
suit dau ra may phat dién véi gia tri khong ddi khi téc do gio cao. Dé tao ra
ning luong tdc d6 may phat dién cam Gng phai hoi cao hon téc do dong bo.
Nhung sy thay doi toc do thuong 1a qua nhé ma cac may phéat dién cam Gng
duogc coi 1a mot may phat dién gi6 téc do ¢b dinh. Cong suat phan khang duoc
hép thu bai thiét phat dién cam tmg duoc tao ra bai mot sé thiét bi nhu cac ngan

hang tu di¢n, SVC, STATCOM
Cong thire tinh dau ra cta tua bin gio

M6 hinh nay dya trén cac dac diém dién trang thai 6n dinh cta tuabin. Do
cung cua dao tao lai xe la vo han va cac y€u td6 ma sat va quan tinh cua tuabin
phai dugc két hop voi nhitng may phat di¢n cung véi cac tua-bin. Cong suat dau

ra cua tuabin dugc cho bdi phuong trinh sau day.

, A
Fj:z = Cplﬂhﬁj%uiﬂn ds

Trong do :
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P, Cong suit co khi ctia tuabin (W)

C, Hé sb cua tuabin
p Mat do khdng khi (kg/m3)

A Tuabin quét khu vuc (m2)
Vwind T@C do glé (m / S)
A Ty 16 toc do dinh ctia canh quat voi toe do gio

B Goc canh quat (d0)

Mbi don vi (pu ) taco :

3
'P.III! P =kp'5p putwind s

Pm pu Nang luong pu cho céc gid tri cu thé ctia p va A
Co_pu HE s6 higu suat trong pu gié tri toi da cp
Viwind_pu TOc d0 gi6 trong pu ctia toc do gié co sé ( m/s)
Ko  Nang lugng cho C, py = 1 pu Va Vying pu = 1 pu, Kk, 1a nhé hon hodc
bang 1
Hé thong kiém soét goc do canh quat
Goc mé cua canh quat A (PI) diéu khién theo ty 1é-tich duogc st dung dé
kiém soat cac gdc mo canh quat dé han ché sirc manh san lugng dién véi stic
manh co khi danh nghia. Goc mé duge giir 6n dinh & mirc d6 khong khi do cong
suat dién 1a theo gia tri danh nghia ciia n6. Khi nd 1am ting trén gia tri danh
nghia cta n6 diéu khién PI tang goc md dé mang lai sitc manh dé do gia tri danh

nghia ctia n6.Hé thong diéu khién dugc minh hoa theo hinh duéi day :
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Pitch angle max.

—
Felec 4 o| Pitchangle | FPirhamgle
A Controller (PL)
—
. Qe
P_mec_nominal

Hinh 3.14 Thiét bi diéu khién goc mo canh quat
3.3.2 M6 hinh md phéng may phat dong bd

-~ S—
Q
------ >
Ale—s (A 0ok A A a A A
N-(l\}‘a oo |BT0B B —3 % b
_Ll C [s-s|c—Hi— G e c c
= 120KV 2500 MVA 120 ¥V/25 BV 25 km line B25
X0/X1=2 47 MVA (25kV)
3 Afe— 9 MW Wind Farm
“bFa
c
olc s N nfl
Grounding No trip
Transformer % 3.2chms E}_H
X0=4.7 Ohms i = S o
<+
STATCOM
{Phasor Type)

Hinh 3.15. M6 hinh may phat dong bo
3.3.3 Cac b0 thu thap dir liéu
B thu thap dir liéu B25 WF

Vabc_B25

Vabc_B25 (pu)

F B2 = m oomy

Q_B25

Q_B25 (Mvar)

1_B25
viE2 V_B25 pos. s=q. {pu)

11_825

|_B25 pos. seq. (pu/10 MVA)
B25_WF Bus B25 Bus
Data acquisition

Hinh 3.16. Bo thu thap dit liéu B25 WF
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So do cau tao:

EabC_EIEE s p@

Wabc_B25
pu-=V
In
! Vabc
- ] init Mean
| labc_B25 .D_. labc Mean Value1 P_B25
pu->A 3-Phase il v In " 5
Active & Reactive Power ) it A" b (3 )
(Phasor Type) Mean Value2 g Q_B25

——— L V1 B2%
Pha —’@ i

Sequence Analyzer
Phasor Type)

—— s L 1_B25
»E -

Pha

—

Sequence Analyzer
(Phaszor Type)1

Hinh 2.5. So d6 bd B25_WF

Ky hiéu cac phan tu:

Vabc B25 Thiét bj so sanh su chénh léch dién ap
P B25 Cong suét tac dung clia may phat

Q B25 Pau ra cong suat phan khang

V_B25  Dién thé tai diém B25

I B25 Dong dién tai diém B25
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Bo thu thap dit liéu diéu chinh téc d6 canh quat

P1_3 (MW)

Q1_3 (Mvar)

wri_3 {(pu)

wind1_3 (mJs)

pitch1_3 (deg)

F1_3 (MW)

Q1_3 (Mvar)

wri_3 (pu}

wind1_3 (m/s)

Wind Farm 1 & 2
Data acquisition

Wind Turbines

Hinh 3.17. B diéu chinh tbc do canh quat

So do cau tao

<P1_3 (MW)>

<Q1_3 (Mvar)=

<wri_3>

P in

- init €an
Mean Value3
P in

L pofinit  Mean
Mean Value4

:

P1_3 (MW)

<wind1 3 (m s)=

e,

=
=
-
w
P
©
=

<pitch1 3>

é

wind1_3 (m/s)

é

pitch1_3 (deg)

Hinh 3.18. So d6 bd diéu chinh téc do

Ky hiéu cac phan tt :

Wrl 3 Téc dd 3 16 to

Wind1 3 Tdc dd 3 canh quat
P1 3 Cong suét tac dung may

phat

Q1 _3 Cong suat phan khang may phét

Pitch Tdc d6 mé van canh quat
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Nguyén 1y hoat dong

Dé duy tri cong suit duge bién d6i tir ning lugng gid thanh céng sudt trén
truc cua dong co 1a cyuc dai thi can phai dam bao tdc do gié phai & trong dai cho
phép. Viéc diéu chinh sao cho tdc do tudc bin dat duoc gia tri cho phép phat ra
cong suét dinh dugc thuc hién thong qua viée diéu khién goc pitch. O tde do gio
nam ngoai dai toc do cho phép cua tudc bin thi can phai cit may phat ra khoi
lu6i va str dung phanh co khi dé giir cho tudc bin khong quay.

Khi téc do gié nam trong khoang tir tbc d6 nho nhat cho phép va ting cho
dén khi cong sudt cia may phat dat gia tri 16n nhat cho phép thi tbc do quay cia
tudc bin gié duge diéu chinh sao cho dat dugc gia tri toi wu dé cong suét bién
d6i tir nang luong gié tmg voi mdi toc do gid 1a 16n nhat ving 1am viéc nhu vay
con goi 1 ving tdi uu cong suat.

Khi cong suat ciia may phat dat dén gii han 16n nhat cho phép ma toc do
gi6 van tiép tuc tang thi co thé diéu chinh tbc do quay cia tudc bin ing véi ting
tbc do gié sao cho dat duoc gia tri nho hon gia tri t6i wu hodc diéu chinh goc
pitch dé giit cho cong suét co trén truc ctia tude bin 1a hang s6. Ving lam viéc
nhu vy con dugc goi 13 ving cong suat khong doi.

Thiét bi nang cao do 6n dinh dién ap STATCOM

Vm (pu)

Generated Q (Mvar)

Data acquisition

Hinh 3.19. B diéu chinh ning cao dién ap
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Cong suat phan khang cung cap cho turbin s& duoc 14y truc tiép tir ngudn
va tir hé thdng bu ¢ dinh, do dic diém ctia cic nha may nay thudng & rat xa cac
hé théng dién nén coéng suat phan khang cung cp cho noé s& yéu va khong on
dinh. Chinh cic nguyén nhan nay dan dén hién twong nhap nhay dién ap va su
hoat dong khong 6n dinh cua cac turbin gio.

Pé khic phuc hién tuong nhap nhay dién ap va tang tinh 6n dinh cta nha
may dién gi6 can phai sir dung hé théng bu thong minh, phan ing nhanh nhu hé
théng STATCOM.

So do cau tao:

<Vm (pu)>

mstatcom > Vm (pu)

<Qm (pu)> ’b Generated Q (Mvar) 2
Q (Mvar)

pu-=Mvar

Hinh 3.20. So d6 bd STATCOM
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Mo hinh 3 may phat ghép nbi

<)

<[TTip_WT1]
Wit (m) Trip1_3
[rei>—wire
s[A Ale—sa|a alo ollc M m
ol T8 fo—sfe £5- 2151 ol |
< ‘ﬁ
—a(C Cle—slcr w2 ’ "!" a|C | j’
1km e 1 25KV 5T5 \,-B] 5;5]:‘_/1 Wind Torome 1 Trip Time1_3 .‘:: 15.11 l
AMVA - g nduction Generator =2
BEanme T3 (Phasor Type) f—— 2
L iooner ’ Wind Turdine
ST 2 x 1.5 MW) Protections
. <]
\ ali Wine2
Cle L e (ms)
e Thres-Phase Faul Vp 1
A LR Al—sls _ sl "i" Sl m e
(e sl e—ole £E- 2 ofo—st |
B c Clo—slon w2 =TI
o r 1kmine2 2500575, o752
= 25KVISTSV (575V) Wind Turoine 2
c £MVA S nuction Generator
650nms $ I3 (Pnasor Type)
: #% 400 har
2 x 1.5 MW
4 ( }
L]
LA
e ms)
> | "
. T | e :
sla-sfe—sle SE- 2 o—F |
L=lC Clo—slcn vz affs——= l Data aoguishion
1kn the3 25KV 575 vil ST WngTunes
4 MVA T nouction Generator
6E0nms

1f-a-a -

L. = S
1_0 {Phasor Type)
’ T ‘“”W (2 % 1.5 MW

Hinh 3.21. M6 hinh 3 may phat ghép ndi
Pay 1a m6 hinh wind farm gém 3 tudc bin gié dugc hoa véi nhau.Tong
cong suit ctia cac wind farm co thé 1én téi hang chuc MW. C6 2 loai tudc bin
gio la tude bin truc dimg va tude bin truc ngang, mdi loai déu c6 wu nhuge diém
khac nhau.Tudc bin tryc dimg c6 moomen xoan 16n nén khong phu hop dit trén
cao, vi vy phu hop lap dit & vi tri thip va co téc do gid nho dan dén cong suit
nho va vira. Con tude bin truc ngang s€ khéc phuc duoc nhuogc diém cua tudc

bin truc dirng nhung gié thanh va chi phi cao.
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3.3.4. KET QUA MO PHONG
KET QUA MO PHONG BQ B25 WF

¥ BlBpon seg [

; | ] ] ] | |

(35 [T

Hinh 3.22. Két qua mo phong bo B25 WF
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KET QUA MO PHONG TUARBIN GIO UNG VOI SU THAY DOI GIO
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Hinh 3.23. Két qua mo phong bo diéu chinh tdc do canh quat

KET QUA MO PHONG BO STATCOM

‘ il
R e = |
'] E—— ........................................................ R — -
il S 4
LT T RS ORI RLRRY, BT DURNL | (YST R e -
| S -SRI S | P SR S -
B oo s -
. | | | | | | | | |

v

Hinh 3.24 Két qua mo phong thiét bi diéu chinh dién ap
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KET LUAN

Sau mot khoang thoi gian ngin thuc hién dé tai tot nghiép, cing voi nd
luc cb ging cua ban than su gitp d& tan tinh cua cac thly cd gido, ban bé cung
16p, dén nay em da hoan thanh dé tai tot nghiép cia minh. Trong dé tai cla
minh em d3 tim hiéu va thuc hién duoc cc yéu cAu sau;

e  Tim hiéu vé MATLAP

e Tim hiéu vé may phat dong bd va cong nghé timg dung

e Ung dung MATLAP trong md phong

Tuy nhién dé lam dugc nhiing viéc trén can doi hoi mot tim hicu biét nhat
dinh vé dién tir, tin hoc...nén em ciing gap khong it kho khan. Trong qua trinh
lam dd an, mac du da rat cb gang nhung do kién thtrc va kinh nghiém con han
ché nén d6 4n nay khong thé tranh khoi nhiing thiéu sét. Em rat mong nhan
duoc su chi bao dong gop cua cac thay, cb gido va cac ban dé d6 an nay duoc
hoan thién hon.

Mot 1an nira em xin chan thanh cam on sy chi bao, huéng dan tan tinh cua
Th.S Nguyén Trong Thing , cac thdy ¢ trong khoa, cac ban bé trong 16p da
gilp d& em trong qua trinh thuc hién dé tai.

Em xin chan thanh cdm on!
Hai phong, ngay...thang...nam 2012

Sinh vién thyc hién

Ping Qudc Huy
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