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MO PAU

1. Tinh cip thiét cia dé tai

Dién ning 1a ngudn ning luong khdng thé thiéu trong phuc vu
nhu cu san xuit va sinh hoat cua con ngudi. C6 nhiéu tiéu chi dé
danh gi4 chét luong dién ning, trong d6 mot s chi tiéu quan trong
hang dau nhu: dién ap, tan sb, d tin cay cung cap dién,...

Hé théng kich tir 1a bo phan khong thé thiéu di véi to6 may phat
dién dong bo 3 pha cua nha may thuy dién. Do yéu cau vé cung cap
dién va chat luong dién niang ngady cang cao, nén viéc nghién cuu,
xem xét lya chon phuong phap diéu khién cho hé thdng kich tir la
van d¢ hét suc quan trong.

2. Muc tiéu nghién ciu

Muc tiéu téng quéat: Nam bét cac phuwong phap diéu khién hé
thdng kich tir tinh ngudn &p ciia NMTD, gop phan lam chu dugc day
chuyén thiét bj cong nghé, phuc vu tét hon cong tac van hanh nha
may.

Muc tiéu cu thé: Xay dung bd didu khién truot thich nghi cho hé
thdng kich tir tinh ngudn 4p nha may thuy dién; danh gia wu diém va
nhuoc diém cua by diéu khién xay dung voi cac phuong phap diéu
khién khac da duoc sir dung.

3. Pédi twong va pham vi nghién ciru

Dbi trong nghién cau 1a hé théng kich tir t6 may phat dién cac
NMTD, c6 xét dén t6 may phat dién cia Nha may thuy dién Srépok
3 do Cobng ty Thiy dién Budn Kudp quan Iy van hanh (cong suat
2x110MW), thudc dia ban xa Tan Hoa, huyén Buén Dén, tinh Dik
Lak.

4. Phwong phap nghién ciru



Nghién ctu ly thuyét két hop vai mé phong kiém chang.
5. Bo cuc dé tai

Luan van dugc chia thanh 4 chuong:

Chuong 1: Téng quan vé hé thdng kich tur.

Chwong 2: M6 hinh hoa cac phan tir trong hé thong kich tir.

Chuong 3: Ly thuyét diéu khién truot thich nghi va ap dung
trong diéu khién hé thong kich tir.

Chuong 4: Tinh todn bd diéu khién truot thich nghi, md phong
va danh gia két qua..
6. Tong quan tai ligu nghién ciru

CHUONG 1
TONG QUAN VE HE THONG KICH TU

1.1. NHUNG VAN BPE CO BAN CUA CHAT LUQNG PIEN
NANG

Chat luong dién ning 1a cac yéu t6 lién quan dén tidu chuan ky
thuat va do tin cay cua ludi dién. Ludi dién Viét Nam bao gom céc
yéu t6 dudi day:

1.2.1. Tan sb

1.2.2. Pién &p

1.2.3. Can bing pha

1.2.4. Céc chi sb vé dd tin cay cung cép dién

1.2.5. Céc yéu t khac
1.2. TONG QUAN VE PIEU KHIEN HE THONG KICH TU

1.2.1. Giéi thiéu chung

Hé thdng kich tir 1a bo phan c6 chirc ning tao ra dong dién mot
chiéu dua vao cudn day rotor may phat dién d tao ra tir truong phan



cam, chuyén dong quay va quét trén cuon day phan ang cua stator dé
tao ra dién nang cho may phat di¢n.

1.2.2. Yéu ciu cia hé théng kich tir

Yéu cau vé tinh ning cta hé thdng kich tir dugc xem xét dua
trén may phat va hé thong dién.

a. \Vé mdy phat dién

Cung cap va diéu chinh ty dong dong dién kich tir dé duy tri
dién ap dau cuc may phat mot cach tic thoi khi c6 sy thay doi caa
phu tai.

C6 kha ning dap ung véi cac nhiéu loan thoang qua bang céach
an dinh dong kich tir pht hop véi kha ning tirc thoi hoac ngin han
cua may phat.

b. Vé h¢ théong dién

Pong gop c6 hiéu qua trong viéc diéu khién dién ap va ting
cudng o6n dinh hé théng.

1.2.3. Céc phan tir caa hé théng kich tir

So d6 khéi chire nang hé thong kich tir nhu Hinh 1.1.

Bo giGi hanva |,
mach bao vé

Tranducer dién |,

4p va bo bu tai | Pén hé
Gia v thdng
tri_ | B didu Bo tao dong May dién
‘—’ v X —’ v ,. . B n ;;
__,| chinh kich tur phat dién

3

B6 6n dinh cong |,
suat hé thong

Hinh 1.1. So' d6 khéi chite nang hé thong kich tor



1.2.4. C4c loai hé thong kich tir:

Trai qua qué trinh phat trién, c¢6 3 loai hé théng kich tir sau:

a. Hé thang kich tir DC

b. He¢ théng kich tir AC

c. H¢thong kich tir finh
1.3. CAC NGHIEN CUU VE PIEU KHIEN KICH TU TRONG
VA NGOAINUGC

1.3.1. Cac nghién ctru trong nuéc

a. Sw dnh hwéng cia hé thong Kich tir c6 PSS dén on dinh hé
thong dién

b. Ung dung Iy thuyét RHw dé nang cao chat lwgng bg PSS
ciia hé thong kich tir

1.3.2. Cac nghién ctru ngoai nuéc

a. Bé diéu khién me (FLC - Fuzzy Logic Controller)

b. Bé diéu khién P1D theo md hinh ngi (IMC-PID)

c. Bg diéu khién di truyén két hep PID
1.4. KET LUAN CHUONG 1

CHUONG 2
MO HINH HOA CAC PHAN TU'
TRONG HE THONG KICH TU
2.1. MO HINH MAY PHAT PIEN PONG BQ
2.1.1. Giéi thiéu chung vé may phat dién
a. Cdu tgo
May phat dién géom 2 phan: phan tinh 1a stator va phan quay la
rotor.
b. Bdgc diém va phan logi



Dya Va0 Cau tao cia rotor, may phat dién dong bo duoc phan
thanh 2 loai 1a may phat dong bo cuc 4n va may phat dong bo cuc
16i.

Dbi voi cac may phét thuy dién, do co téc d6 cham nén hau hét
cac rotor 12 loai cuc 5.

c. Nguyén ly lam vigc

Khi rotor quay, tir truong rotor quét qua day quan phan wng
stator va cam &ng trong day quan stator suit dién dong (sdd) xoay
chiéu hinh sin. Néu rotor c6 sé dbi cuc tir 1a p, quay voi téc do n thi
sdd cam tng trong day quén stator c6 tan sé la:

(P

= 2.1
o (2.1)

Tri sb hiéu dung suc dién dong cam @ng trong day quan stator:
E, = 72N ¢, (2.3)

2.1.2. Cac phuong trinh dién ap viét trong hé toa dd abc

Théng thudng may phat ddng bd duoc md ta bai 3 cuon day
stator gan vé6i cudn day damper dit trén hé toa do vudng goc dq
(cudn D,Q) va cudn kich tir (cudn f) dat trén truc d nhw Hinh 2.1.

Sink (motor) Source
(generator)

Hinh 2.1. Sor d bé tri c&c cugn day stator va rotor
Ciia mdy dién dong bé



Phuong trinh ma tran di¢n ap/dong dién trong may phat di¢n
ddng bo:

—d¥
[ I ABCDQ :|[RABCfDQ ] + [VABCfDQ :| = %
(2.13)
_ P d 0 [ Lagcing ] dé,
- _[ LABCfDQ er ]a[ IABCfDQ ] - T dt [IABCfDQ]
Voi:
T deer
Viasoog = +V,+V 4V ,-V ,0,0 ; at =, (2.14)
r r r T
LPABCfDQZI:"PA,‘PB,‘PC,‘Pf,‘I’D,‘-P :l (2.15)
| pscmo = |:| A c’ f, | :I (2.16)
2.1.3. Cac phuong trinh dién ap viét trong h¢ toa d¢ dq
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B
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Hinh 2.2. M6 hinh d-q ciza may phéat dién dong bé

Muc dich chinh cia mé hinh dq la tri¢t tiéu anh huong cua
thanh phan dién cam d6i vai vi tri rotor. P& lam duoc diéu ndy can



c6 hé toa do gin vai truc rotor cho may phat ddng bd nhu Hinh 2.2.
Phuong trinh dién 4p phia stator duoc chuyén sang toa d6 d-q:

I,R, +V, :—%mrwq

dg}q (2.28)
|qu +Vq = —T -0y
Hé phuong trinh phan rotor:
dy
I.R, -V, =—
firf f dt
. dy
IDRD = _d_tD (229)
. dy,
IQ RQ - —F
Thanh phan phuong trinh (zero) dugc xac dinh nhu sau:
IORS +V0 = _le % == d(;/;O
(2.30)
- I+ 15 +1c
° 3

Str dung mo6 hinh dién cam nhu Hinh 2.3

Hinh 2.3. Bién cam trén md hinh d-q



Quan h¢ gitra tur thong va dong dién:
wy=Lyl, +L, 1,+1,+1;
We=Lyly+ Ly Ig+1,
we=Lolg+ Ly, 1y +1p+1; (2.33)
wo =Lyl +Ly, 1g+15+1;
Vo=lalo+lym lg+1g
trong d6 cac gia tri dong dién, dién cam, dién tré duoc qui
ddi tur rotor sang stator dugc xac dinh nhu sau:
I, =17 .K,
I, =15.K;, (2.34)
Iy =15.Kq
2
3K?

; 1
LDI = LDI' K_ (235)

Ly = erl

wlN
|H
o~

g
Il
E
wlnN

o
I
=

WIN WIN Wi wiN

- N

(2.36)

pu) el
o) o
Il I
L R
LeRN] o~

<
Il
<

(2.37)

7:"—‘ x|I—‘ 7:||—\ 7<||_\ OXN

-

VOi:



M
K, =—" 2.38
L (2.38)
K, =Mo (2.39)
I‘dm
M
Kq = L—Q (2.40)
qm

2.1.4. M6 hinh d-q trong h¢ twong déi (P.U)
Phuong trinh (2.33) duoc viét lai trong hé don vi tuong di nhu

sau.

1d . ] . L
w_ba‘l’d =0.Y, g =V, Wy =gy +lg Ty +ip +iy
1d
ot
1d .
o, dt Vo T T (2.49)
1d

a)_ba%
1d . . L
w_baWD:_IDrD- Vo =lpip + g, (i +ip +ig)
1d
ot

V, =0y, —i =V, Y, =11, +Iqrn Iy +g

=l Ve Wi =gl 1y, (ip +ig +ig)

Yo =lolys Vo = loig +loy (ig +ig)

2.1.5. Trang thai xac lap trén m6 hinh d-q

Vo= lso— jop, (2.56)
2.1.6. M6 hinh mach thay thé twong dwong may phat ddng

b
2.1.7. Céc thong sb6 van hanh ciia may phat dién ddng bd
Tir mach dién twong duong ciia may phat dién, ta c6 thé dan ra
md hinh may phat dong bo qua cac quan hé ham truyén nhu sau:
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Wy S=lyslys+gsv, s PU

(2.61)
w, s =l sl s
VGi:
1+sT, 1+sT,
l, s = , — I, PU
1+sT,, 1+5sT,,
1+5sT,
Iq s = —".Iq PU. (2.62)
1+sTy,
trong do:
b 1 Idmlsl
T, = o, [ITI +lip + I, +|5|J [s]
Td ~ 1 [IDI + IdmIfDIIfI + Idmlsllfl + IsIIfDIIfI ),[S]
a)er Idmlfl + IfIISI + IdmlfDI + IsIIfDI + IfDIIfI + Idm sl
. 1 (2.63)
Tyo = H(Idm +lig +1y) [s]
" 1 Idmlsl
To = W,y (o + g + 1y ) Bl

.1
Too = o (lgr + lgm)
IDI

T ~
° (OM)

Vi

+ T4, T o: 1 céc hang s6 thoi gian hé mach qua d truc d,
q.

+ T”40, T”q: 12 cac hang s6 thoi gian hé mach siéu qua do
trucd, q.

+ T, Ty 1a cac hang s thoi gian ngan mach siéu quéa do
truc d, q.

+ T¢: 1a hiang s thoi gian ngin mach qua d6 truc d.
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+ Tp: 1a hiang sé thoi gian tu tan doc tryc cua cudn day
damper.
2.2. MO HINH BQ TAO DONG KICH TU
Xét bo chinh luu bao gdm khdi phat xung diéu khién nhu Hinh
2.6.

Ugk | o Chinh luu + Ud
: (Mach dong luc) :

Hinh 2.6 M6 hinh bg chinh luu thyristor
Phuong trinh ham truyén:
K

—ct 2.70
Tys+1 ( )

2.3. MO HINH BQ PO LUONG PHAN HOI
M6 hinh khéi do luong phan héi nhu Hinh 2.7

G, (5) =" ~

i Ao

Hinh 2.7. M6 hinh bé do luwong phan hoi
Phuong trinh ham truyén bo do luong:

K
Gph(s):UZ(S): 3
U,(s) sT, +1

2.4. KET LUAN CHUONG 2

(2.75)
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CHUONG 3
LY THUYET PIEU KHIEN TRUQT THICH NGHI
VA AP DUNG TRONG PIEU KHIEN HE THONG KICH TU

3.1. PIEU KHIEN TRUQT (SMC)

3.1.1. Khai niém vé diéu khién trugt

SMC la phuong phap diéu khién bén viing va hiéu qua déi véi
cac hé théng phi tuyén va bat dinh. SMC 1a phuong phap diéu khién
cudng buc (hay ap dat) dac tinh cua hé thong 1a mot dic tinh quéa
trinh dinh sdn (mat truot). Moi bién d6i dic tinh qué trinh hé thong
trong khong gian diéu khién déu dugc cac bd quan sat ghi nhan va bd
diéu khién tinh toan thong s6 dé thuc hién dua chuyén dong dic tinh
hé thong vé lai dic tinh truot.

3.1.2. Piéu kién truot

Q(s)=s5<0 (3.1

3.1.3. Vén dé xay dwng mit truot

3.1.4. On dinh caa diéu khién truwot
3.1. PIEU KHIEN THICH NGHI MAT TRUQT (SMAC)

Xét mét hé mode truot SISO dang:

s=¢é+ce=0 (3.39)
Thay (3.29) vao (3.1) véi gia thiét mat truot bién doi lién tuc:
S(E+cé+ce)=s(E+cé)+sce<0 (3.41)

Néu do dbc ¢ khong ddi thi chi ton tai phan dau trong vé tréi cua
(3.32). Nhu vay dé hé 6n dinh tiém can thi :
s(€+cé)<0 (3.42)
Phuong phéap bién d6i mat truot 1a ding mat truot s(x) co do doc
bién d6i theo sai léch. Pé thyc hién qua trinh truot, véi cAu tric bac
nhat:
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s(X)=x+cx=0 (3.43)
Thi céac diéu kién rang budc sé la:
- x phai la bién trang théi trong hé
- ¢>0 trong hé SISO hoic phai chira cac phan tir duong trén
duong chéo trong hé¢ MIMO.
Néu dat hé théng trong dang mé ta téng quét bac khéng han ché,
ta c6 thé xay dung mit truot bac hai dang:
s(X)=X+ax+cx=0 (3.44)
Luc nay cac vecto tham sé diéu khién duoc 1a o va c. Néu cac
vecto nay dugc diéu khién sao cho bién trang théi x 6n dinh tiém can
va han ché trong I6p bién thi hién twong rung s& suy giam.
3.2. PE XUAT PHUONG AN THIET KE BQ PIEU KHIEN
TRUQT THICH NGHI
Déi twong 1a hé thong kich tir trong nha may thuy dién, ¢ trong
luan van nay gia thuyét cac nhidu tac dong vao ddi twong ta khdng
quan sat duoc. Do vay, nhiing anh huong cua nhiu déu thé hién qua
sai léch e giira tin hiéu dat va tin hiéu dau ra.
CAu trdc bo diéu khién trugt thich nghi nhu Hinh 3.5

Thich nghi mat truot

V Y 3
40) Bo dicu R .
X U| B9 tao dong May Voy
Khien M kich ti M oht 4
—» SMC

Hinh 3.5. Cau hinh bg diéu khién truot thich nghi
3.3. KET LUAN CHUONG 3
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CHUONG 4
TINH TOAN BQ PIEU KHIEN TRUQT THICH NGHI,
MO PHONG VA PANH GIA KET QUA

4.1. TINH TOAN THIET KE BQ PIEU KHIEN TRUQT
THICH NGHI

4.1.1. Tinh toan céc thong s6 cia md hinh

a. Thong sé may phat

Theo mé hinh may phat nhu trinh bay & Chuong 2, néu bo qua
dién cam tan giita day quan va truc d, lip=0. Thay vao cac phuong
trinh (2.63) va (2.64) ta cé:

T, ~ L l, +ﬁ ©S 4.1)
a)brf Idm + Isl
. (e
-I—d ~ 1 |D| + dm®sl” fl , s (42)
@,y il +1aly +linly
Td'0 ~ L li +1q 5 S (4.3)
b
. I
Ty = ! Iy +——=—|; s (4.4)
(N1 P
-I-"z 1 I + Idmlsl S (45)
q Ql
oA |qm +1
.1 _
qu ~ vy |QI + |qm ;S (4.6)
|
T,~—2-;s 4.7
W,y
: T,
Id ~ d 1_—61 (48)



. T
Iy ~ 1, =% (4.9)
TdO
Str dung bang thdng sé t6 may phat dién cia NMTD Srépok 3.
Xét trong hé don vi twong ddi, ta tinh toan duoc cac théng s sau:

I, =X, =0.909 pu

l, =X, =0.36 pu
l, =X, =0.26 pu (4.20)
I, =X, =023 pu
l,, =1, —1, =0.909-0.23=0.679 pu
Ty = I—‘.’Td' _ 0909, 161-5.456525 [s]
I, 0.36
. (4.21)
. Iy 036
T, =-2T, =—--0.068 = 0.094154 [s]
I, 0.26
= 0.679-0.1718 — 000049 [pu]
(5.456525-2.161) x 27 x50
I, =2.161x 27 x50x 0.00049 — 0.1718 = 0.160783 [pu]
I, = 0.094154 % 0.083056 - 0.068x0.13 _ 0.039 [pu]
0.068-0.094154 (4.22)
o= 0.039 +0.083056 ~0.004126 [pu]

® " 0.94154 x (27 x 50)

_ 0.094154 x (0.094154 x 0.083056 — 0.068 x 0.13)
~ (0.068-0.094154)(0.039 +0.083056)
=0.030085 [s]

b. Théng sé bg tao dong kich tar
Vi dién ap diéu khién thong thuong khoang 10V nén tir (2.78):
240
K. =2"2-24 4.23
T (4.23)

Dbi véi chinh lru cau 3 pha thi m=6 va f=50Hz nén tir (2.72):

D
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1
T, =———=0.0033[s 4.24
550 [s] (4.24)

cl

c. Théng sé bé do lwong phdan hai
Déi voi céc thiét bi do ludng, thong thudng co dap Gng véi thoi
gian tré rat bé. Trong don vi twong ddi, & cong thirc (2.79) ta chon:
K, =1 T, =0001[s] (4.25)

4.1.2. Tong hep ham truyén hé thang kich tir:
Dé thiét ké bo diéu khién ta sir dung md hinh téng hop da dugc
xay dung ¢ Chuong 2 nhu Hinh 4.1.

Y, : vV
— Bo PK G N

Ml

A 4
Q
y

G

ph

Hinh 4.1. So' do ham truyén hé thong kich tir may phét
Ham truyén vong lap kin md ta déi tuong khi chua co bd diéu
khién:

K s+1 s+1
GC(S): CL(TD + )(Tph + )" (4.27)
KCLKph(TDS+1)+(Tc|S+1)(Tdos+1)(Td05+l)(Tphs+1)
s’ +as+
Gk(s): 7 a’l 5 2 > a3
bs*+h,s” +b,s° +b,s+b; (4.33)

_ 0.000722s* +0.746032s + 24
0.0000017125s* +0.0034614s° +0.51962s° + 6.277044s + 25

Vi céc hé sb a; rit bé so véi a, va ag; by, b, rat bé so vai bs, b, va
bs nén c6 thé bé qua. Do d6 (4.33) c6 thé viét lai nhu sau:

a,s+a,
b,s® +b,s +b,
_ 0.746032s + 24
©0.519625° + 6.277044s + 25

Gk (S) =
(4.34)
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Tir so d6 ham truyén hé thdng kich tir md ta & Hinh 4.1 va bo
diéu khién truot md ta & Chuong 3. Néu xem D la nhidu hozc anh

huong cua phu tai dén dién ap ngd ra may phat, ta c6 so d6 ham
truyén bo diéu khién truot bo hé théng kich tir may phat nhu Hinh

D
Vier o[ Botao May ¢% Vs
pl 0 > —>
_ SMACT™ qong KT "] phat

4.2.

Hinh 4.2. So' do hé thong kich tir sir dung
bé diéu khién truot thich nghi
4.1.3. Tinh toan u diéu khién caa b diéu khién truet
MGi quan hé giira tin hiéu dau ra va tin hiéu diéu khién nhu sau:
G, (s) = ﬁ :% (4.35)
Chon mat truot béc 1 va cén ctr diéu kién hat mat truot ta co
phuong trinh tin hiéu diéu khién u nhu sau:
1

u :g -b,&-b,e+by, -be-ayu (4.43)
Xay dung luat thich nghi mat truot theo sai léch e, theo [2] ta
chon ham hé s6 mat trugt A(t) = Ble(t)|, mat truot c6 dang phi tuyén,
khi sai léch giam thi d6 déc mit truot giam theo, vi vay bién do rung
giam.
Nhu vay dién 4p dau ra cua bo diéu khién truot thich nghi (do
déc mit truot thich nghi theo sai léch e ¢ dang nhu sau:

u=i b,Ksgn(S) + by, —be— b, ~b,fe(t) é—au  (453)
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4.1.4. Tinh toan b diéu khién P1D
Dé danh gia so sanh dap ung giira bo diéu khién trugt vai bo
diéu khién PID ta xay dung bo diéu khién PID cho d6i twong c6 ham
truyén dat:
G, (s) = 0.7:160323 +24 _y (4.54)
0.51962s° +6.277044s+25 u
Dé ti uu hoa théng sb cua bo PID ta sir dung chire nang Tuning
cua khdi PID Controller trong Matlab Simulink, sau khi tunning ta cé

hé sb:

Ke = 0.0658, K, = 0.0218, Kp = -0.0474. (4.55)
4.2. MO PHONG
4.2.1. Khi chwa thich nghi mit trwet (SMC)
So @6 mo phong bo diéu khién SMC va PID nhu Hinh 4.3.

LT
=8)

Kl TD s+ Y
€ PO : TR
Tol s+1 (TTO*TTTd0}s2 + (TTd0+TTTd0)s+1 Mus

V_ref1 PID 1

Rectifier Generator v

Kph
Tph s+1

Measurement

e
—’Q—‘ Kel TD.s+1 L4
Tels+1 (TTd0™TTTd0)s2 +(TTd0+TTTd0)s+1
SMC Rectifier

Generator

Kph
Tph.s+1

Hinh 4.3. So' @6 md phong bé diéu khién SMC va PID
Thay doi cac tham s6 K va A ta co két qua mé phong nhu Hinh
4.4,
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DAP UNG VATHE O K WA LAMDA KHI KHOI DONG VA MAT TAl 5%

= === 1= ===

100, lamda=50
150, lamda=50

K

12 T===

= =
(nd) s, de uaig

30

25

20

Thoi gian (s}

t tai 5%

a xac lap khi khai dgng va ma

va Xac

0

a) Qua trinh qua d

DAP UNG VEITHE O KWA LAMDA KHI KHOI DONG VA MAT TAl 5%

50
50

0, lamda=150
100, lamda=
150, lamda=5

1.005-—-—

0.875r -
L

(nd), deusig

25

15

Thoi gian (s}

5

dong

pkhi khoi

d

b) Qué trinh xac |
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DAP UNG VE THEOQ K VA LAMDA KHI KHOI DONG WA MAT TAI 5%

1051 ¢

=

=

-
T

Dien ap vt (p.u)

-

=

=)
I

-
=
=]

T
i

-------- K=50, lamda=50
------- K=50, lamda=100
== *K=50, lamda=150
------ K=100, lamda=50
K=150, lamda=50

S T O

30 30.2 30.4 30.6 308 31 31 2 31.
Thoi gian (s}

¢) Qué trinh x&c Idp khi mat tai 5%
Hinh 4.4. Pdp vng ngd ra bg PID va SMC
khi thay déi tham sé bé SMC.
Bang téng hop dap tng ngd ra nhu Bang 4.2.
Bdng 4.2 Bang téng hop ddp g ngd ra bg PID va SMC
khi thay doi thdng sé bg diéu khién trieot

Khéi dong Giam tai 5%

Bo gy .. | Do Thoi| Do
digu | o | K SZ;éO Tih:; qua | Saisé |gian| qua
khién ac 1 918N\ gidu | xéc lap | xac | diéu

lap Xac , . ,
(0u) | Zap (s) chinh | (pu) | ldp | chinh
' (pu) ©) | (pu)
PID - - 0 21| 0.073| 0.0000| 4.50| 0.05

100, 50/0.0013| 1.28 0| 0.0013| 0.55 0
SMC | 150| 50/0.0010f 1.98 0| 0.0010| 0.55 0
50| 100|0.0035| 0.36 0| 0.0035| 0.15 0
50| 150/0.0040| 0.24 0| 0.0040| 0.12 0

50| 50/0.0025| 0.62 0| 0.0025| 0.33 0
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4.2.2. Khi thich nghi mat trwot (SMAC)
So @ md phong nhu Hinh 4.5,

V_ref2

Step2
* }e * Kel TD.5+1 X

Tels+1 (TTAO*TTTd0)s 2+(TTd0+TTTd0)s+1 Mux
SMC6 Rectifier Generator vtz
Kph
Tph.s+1
Measurement
[
'C‘ ) * " Kel TD.s+1 =
Tcl.s+1 (TTdO*TTTd0)s2 +(TTd0+TTTd0)s+1
SMACT Rectifier Generator
Kph
Tph.s+1
Measurement

Hinh 4.5. So d6 md phong bé diéu khién SMC va SMAC
Chon ham h¢ s6 mit truot A(t) = Ble(t)| = 4.exp(e) . Chon

K=100, A= Ao= 100 ta c6 dap tng diéu khién truot va truot thich nghi

theo A

nhu Hinh 4.6.

Dien ap Wt {pu)

DAF UNG Vi CUA BO DIEU KHIEN SMC VA SMAC
T T T

a) Qué trinh qud dé va xac ldap khi khai dong va mat tai 10%
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DAP UNG Vi CUA BO DIEU KHIEN SMC VA SMAC

Ecgsli__' _____ R R l_ . ___ [N N S BN |
= | I I ! I I I
o
N | I R U [ e - L
= '
e I I I I I I
amsh - - — - — - R s l—-—-— - —-—- +
I I I I I I
i i el T T T T T T = —-— [ T
| | | | | |
=] 1 12 14 16 1
Thai gian{s
b) Qua trinh xac lap khi khai dong
D'AP UNG Vi CUA BO DIEU KHIEN SMC VA SMAC
1A=
108 —
J_\‘CS—
S
z
o
o4
c
=
=]
102—

¢) Qua trinh xac Idp khi mdt tai
Hinh 4.6. Bap img bg diéu khién SMC va SMAC
4.3. PHAN TIiCH PANH GIA KET QUA
Str dung MATLAB SIMULINK md phéng ta c6 két qua dap
g caa bo didu khién PID va SMAC nhu Bang 4.3.
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Bang 4.3. So sanh cdc ddp 1ng giira bé diéu khién P1D va SMAC

Chi so

Khdoi dong

Tdi -5%

Tdi -10%

Tdi +10%

PID

SMAC

PID

SMAC

PID

SMAC

PID

SMAC

Sai sb
XL
(pu)

0.001

0.001

0.001

0.001

Thoi
gian
XL (s)

22

0.7

20

0.1

20

0.08

20

0.04

bo
qua dc
(pu)

0.072

0.003

0.004

0.003

0.007

0.003

0.003

Tich
phan
SLXL

1.663

0.217

1.667

0.217

1.68

0.217

1.68

0.217

Tich
phan
SLQP

2.034

0.043

2.164

0.044

2.553

0.046

2.554

0.045

Tur Bang 4.3 ta thay: cac chi s caa bo diéu khién SMAC trong
cac trudng hop khai dong va mang tai nhé bon bo diéu khién SMC.

Tém lai, chit lwong bo diéu khién SMAC tét hon bo diéu khién
SMC va chét luong bo didu khién SMC tdt hon bo diéu khién PID.
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KET LUAN VA KIEN NGHI

1. KET LUAN

Nhiing méit dat dwec:

V& tong quan luan vin d3 hoan thanh trong viéc xay dyng mo
hinh hoa md ta ddi tugng bo AVR hé thong kich tir. Xay dung duoc
bo diéu khién truot thich nghi dé diéu khién dién p trong truong hop
t6 may phat dién cap cho tai doc lap. Két qua dap tng téc do dau ra
khi sir dung bo diéu khién SMAC tét hon so véi bo diéu khién PID.
Bo diéu khién SMAC thich nghi tét khi ¢6 su thay doi tham s6 md
hinh.

Han ché cia dé tai:

Mic du da c6 nhiéu cb gang trong nghién ctu tim hiéu nhung
han ché vé mat thoi gian ciing nhu kién thirc vé hoc thuat, dé tai nay
van con nhiing thiéu sét can dugc khic phuc bd sung nhu sau:

- Phan mé hinh may phat st dung mé hinh 1y tudng dé tinh
toan thiét ké bo diéu khién. Chua xay dung dugc hé phuong trinh phi
tuyén mod ta ddi twong dé tir do thiét ké bo diéu khién;

- Pé tai chua xay dung bo PSS dé hoan chinh céc chirc ning
cua hé thong kich tur;

- D¢ tai chua xay dung dugc mo hinh, md phong cho truong
hop nhiéu t6 méay phat dugc ndi ludi.

2. KIEN NGHI

V6i nhitng han ché néu trén tac gia mong mudn co didu kién
s& nghién ctru phat trién, hoan thién d& tai nay theo cac hudng sau:

- Xay dung hé phuong trinh phi tuyén md ta dbi tugng co xét
dén trudng hop ndi ludi, thiét ké bo diéu khién dua trén hé phuong
trinh phi tuyén;

- B sung bo didu khién PSS cua hé thdng kich tur.








