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MO DAU

1. Ly do chon d@ tai

Pat nuéc tadang trong giaidoan céng nghip hoa hén dai
hoa, trong rit twong lai khéng xa @t s5 linh wc hat dong phii
duogc trang b lai dé tién kip cac méc trong khu wc va thé gigi, tiép
can cac cong nghhién dai & day nhanh qua trinh phatén cia dat
nuaéce.

Nguyén fit truyén dong didu chinh bing nHing dong o
dong b d& duoc biét dén tir thap nén 30. Tuy nhién fimg tng ding
cia no tit dau tir thap ky 60 nhy cac phéat minh i, cho phép thc
hién nhing truyén dong diéu chinh dongdién, t6c do, vi tri & mac do
kha hoan cmh. Trong nking im gin day wi sy phét trén manh
mé ciia nganhtién tir cong sat, cac 1§ bién doi cong sidt ngay cang
nhanh lon, manh & hon. Mit khac cung i su phat trén cia cac
nganhdiéu khién hoc, tin hyc da o diéu kién & dang cho vic ung
dung chrong trinh $ va toan b hé thong.

May dién ddng b nam cham inh aru rat hop voi loai hinh
truyén dong nay. Lai may nay dn duoc tng ding vao 1§ théng
dong, doi hoi sy dong by tuyét ddi, nhit 1a nhiing ting ding trong céac
may cong g, taudién hay cac trudn dong truc tiép trong fnh wrc tr
dong hoa.

Nim 1965 L.A.Zadel#d sangdo ra ly thuyt tap md va dat
nén mong cho \ic xay drng mdt loat cac ly thugt quan tong dra
trén @ s ly thuyét tap mo. Ké tir diy mot trao kru khoa ke lay tinh
khdng ctic chin, khéng chinh xac lam étily dé nghién ¢u sang
tao d& phat trén manh &, va ngroi ta danh gia ing cong trinh ¢a
Zedeh nkr la mot trong nhing phat minh quan dng c6 tinh cht
bung i vadang hra fen giai quyét duoc nhidu van dé phic tap va
to I6n aia thre tién. Ly do chinh @n t6i suy ngh ap ding logic my
dé didu khién nim ¢ chd trong &t nhiéu trudng hop, con ngoi chi
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can dya vao kinh ngtiim (haic y kién chuyén gia) &n c6 tté diéu
khién duoc ddi tugng cho diddi tugng c6 théng & ki thuit khong
dling hdc theong xuyén b thay déi ngau nhién. Véc diéu khién
theo kinh nghim nhr vy c6 thé bi danh gia la khéng chinh xacwh
cac yéu au ky thuat dé ra, songta gii quyét dugc van dé truge mét
la vin dam bao duoc V& mit dinh tinh cAc chtiéu chit luong dinh
truéce.

Véi y nghia do, toi da chon dé tai PIEU KHI EN VI TRI
PONG CO PONG BQ NAM CHAM V INH CUU SU DUNG BQ
PIEU KHI EN MO THICH NGH  dé lamdé tai nghién ¢u.

2. Muc tiéu va nhiém vu nghién aru

Tim hiéu V& dong @ dong b nam cham inh aru, phrong
phéapdiéu khién vi tri dong @ déng b nam chaminh aiu.

Tim hiéu V& diéu khién PI.

Tim hiéu vé diéu khién mo; didu khién my thich nghi.

Nghién aru két hop Iy thuyét mo thich nghidé diéu khién vi
tri dong @ ddng B nam chaminh aiu.

M6 phong Fe théng trén pn mém Matlab;

DPanh gia Kt qua.

3. Pdi twong va pham vi nghién atu

Nghién a@ru xay drng b diéu khién mo thich nghidé diéu
khién dong ar ddng b nam cham inh aru.

4. Phwong phap nghién @&u

Nghién eu ly thuyt:

Nghién @ru xay drng mé hinhdong @ déng b nam cham
vinh aru.

Nghién au b diéu khién my diéu khién vi tri dong a» dong
b6 nam chaminh aru.

Nghién ¢ru b diéu khién my thich nghidiéu khién vi tri
dong @ dong b nam chaminh axu.

Phwong phap tlrc nghem:
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Str dyng phin mém Matlab — Simulink lam céngucxay
dung md hinh va mé gimg ke théng.

5. Két qua thuc tién cia dé tai:

Ly do chinh dn i suy nghi 4p ding logic mb dé diéu khién
nam ¢ ch trong &t nhiéu treong hyp, con ngoi chi cin dra vao
kinh nghem (haic y kién chuyén gia) &n cé tit diéu khién duoc dbi
tuong cho duddi twong cé thdng & ky thuat khong dung hdic
thuong xuyén b thay déi ngdu nhién. Véc diéu khién theo kinh
nghiém nhr vay c6 thé bi danh gia 1a khéng chinh xac nlcac yéu
cau ky thuat @ ra, songia giai quyét duoc van dé trudc mit 1a Van
dam bao dugc V& mit dinh tinh cac chtiéu chit lugng dinh tréc.

Nang cao cfit luong didu khién dong @ déng b nam cham
vinh aru. Gép plin gitp cho wc tng ding ddi tugng nay trong cac
day chugn sin xuit cdng nghip.

6. Cau tric cia luan vin

Ngoai pkin my dau, két luan, tai lltu tham kfo, mi dung
caa luan van dugc chia thanh 5 along:

Churong 1 - TONG QUAN VE HE THONG TRUYEN DONG
DONG CO BPONG BO NAM CHAM VINH cUU

Cheong 2 - HE TRUYEN DONG DPIEN DPONG CO PONG
BO XOAY CHIEU BA PHA NAM CHAM VINH CUU DBIEU
KHIEN TUA THEO TU THONG ROTOR

Cheong 3 - LY THUYET BO PIEU KHIEN MO THICH
NGHI

Chuong 4 - B) PIEU KHIEN MO THICH NGHI BIEU
KHIEN VI TRIDPONG GO BPONG BO NAM CHAM VINH CUU

Chuong 5 - KET QUA MO PHONG



Chwong 1 - TONG QUAN VE HE THONG TRUYEN PONG
PONG CO PONG BO NAM CHAM V INH CUU
1.1. Khai quat
1.2. Céu trlc h¢ théng truyén dgng dong oo ddng b nam cham
vinh ciru
DPong @ dong b nam cham inh aru cé thanh pin chinh 1a
stator ba pha va rotor nam chamtvaru. Ciu tao phb bién aia rotor
thuong gip 1a rotor arc 16i voi cac thanh nam chandig trén 18 miat;
hay rotor @c 4n v6i cac thanh nam chaxroc chdn vui trong 16i
thép.

Nguwn DC
Vi, Te Ugkr ok u
L Bo chuyén doi | Bo chuyén dbi [—» Bo chuyén di
3 ) T
Cam béndien | ——
bCbB
Cam bién co NCVC

Hinh 1.2 — & do tong quét I# thong truyen
1.3. M0 hinh héadéng oo ddng bp nam cham \inh ciru
Phrong trinhdién 4p trén B toado dq:

\ i.':. = 'P:-E +1.'J_.-).:; +;_:_';_E
Vg = Pig + W,y +— g (1.15)
o =T - i‘_ A
g = L: - a
Aa = L.f:..'.' + ./1.“-_ (116)

F, :ST‘:[F._W_:,_* [LL — L,j:.-:'j] (2.17)



Trong do Ly, Ly va L, 1a cac ling $ dién cam trén I truc
rotor. Plrong trinhdong hoc [10] viét theo \i tri Xo!

E_F - SE a';x_t._ _1”‘:-.: f'».J
r o dt rode? ,, ’

Trongddé B la i¢ s6 can diu, M la tong khoi luong thanh
phan quay,r buéc aia tuc vit-me. Nguyén ly € ban cia viéc diéu
khién dong ar ddong b nam chaminh aru dra trén nguyén Iyua tr
théng rotor. Khi xay dng he théng diéu khién dra trén nguyén ly
tya tir théng rotor ta&phai diéu khién vector dong statdg sao cho
vector dongdrng vubng goéc &i tir théng arc, va dodd khdng co
thanh plin dong tr héa ma chcé thanh piin dong 40 mémen quay.

Vay 12i=0.
So d6 khéi hé théng didu khién don gian héadugc cho trén

hinh 1.4
F, =K.i (1.18)

Véi: K. == 1, (1.19

-Ta co:

- - r art roar-

o R X 1 1 r | %
—» i T L= - el o 4
vl T ] LiTE

Hinh 1.4 - M& hinh hédgng @ dong by
nam cham inh czu




Chwong 2 — HE TRUYEN PONG PIEN PONG CO PONG BQ
XOAY CHI EU BA PHA NAM CHAM V INH CUU PIEU
KHI EN TUA THEO TU THONG ROTOR

2.1. Nguyén lydiéu khién tya theo tir théng rotor

Ta c6 it biéu dién dongdién is, isw isw , tir thdng stator va
rotor drdi dang vector y s vay,. Tat ca cac vectodéu quay xung
quanh gc¢ toadd véi téc do gécwms

Bay gibv ta hinh dung ra 61 hé toa d6 véi hai truc d va q,
quaydong by vai vector trén:

[ = Usg + JUsg

(2.3)

Wy = W + s
Néu truc d (tmuc thec) caa h toa dd mai trung Wi truc aia
vector tr thong arc tir y, khi y thanh phn truc g aia tir théng rotor
s mit di va ta thudugc quan R vat ly gitta moomen quayirtthong
rotor va cac thanh gh dong nix sau:
1. Pong a dong ky nam chaminh aru:

My = —zf P ag (2.5)
Trongdo: -my: mémen quayz,: sd ddi cuc;
Vp : tir thdng rotor, & théng @rc tir

- isg Isg thanh an vector dong stator
2.2. CAu trac cia hé diéu khién dgng o dong by nam cham
vinh ciru twa theo tir théng rotor
Tur codng thirc(2.5) cho ta thy: vi tir théng ac 1a hing (vinh
cu), mémen quaysyt 1é thuan trec tiép v6i thanh pln dong i
Dong stator chcé nhém wu tao mdémen chr khéng cé nkim wu tao
tir théng va vi gy chi chira thanh phn dong i



Do tdc do quay
Hinh 2.5 — § d6 khoi cau tric aia b truyén dgng xoay chiu
ba phadiéu khién kieu twa theo fr théng rotor trén A toa dé dq
cua dong @ dong by nam cham mh aiu

CAc kidi chinh @ia sy d6 ciu tric nhr sau:

- Khéi 1: Khaudiéu chinh dong hai cku R

- Khéi 2: Khéi chuyén doi thanh plin dién &p g Usg sang B

toado stator

- Khéi 3: Khéi didu ch vector khéng gian cho phégmtradién
ap i biéndo, géc pha vain $ ma khautiéu chinh dongdoi hoi.

- Khéi 6: Khéi tinh gia ti &,

- Khéi 7: Khaudiéu chinh ¢ do quay

- Khéi 8: Khéi tinh gia ti i, dva va tang thai & hoa ga
dong .



Chwong 3 — LY THUYET BO PIEU KHI EN MO
THICH NGHI
3.1. Giéi thiéu chung ¢ diéu khién mo
3.1.1. Lich s¥ phat trién Logic mp
3.1.2. B¢ diéu khién mé' ly twong
3.2. CAu trtc co ban

| Helugtmo |
v

1
1
1
:
Mo Thiét bi Giai| 1 | Hau U
|
1
1

Tién
X ly

e
—>

A 4
A 4

A 4

hda hop thanh mo | i ly

Hinh 3.2- Cau trdc bs diéu khign my

3.2.1. Khéng gian vao/ ra

Bién ngdn ng diu vaox s3 gdbm cac bén ngdn ng X Xac
dinh trén khéng gian4ng rén U; va trong tr véi bién dau ray gom
sde Dbn nuon Day; 198 Kadriy, wlandn(h, Khid¢k )}
v = 100V ) 145500 el (R ) oty (1), e gty (R ) 2

=12, .., n:}

& day x; 1a bién ngdn ng xacdinh trén khéng gianam U;, nhan tir
gia ti A,;v6i ham théc py(k) véi k= 1,2,...k Tuong tr cho cac kin
dauray.
3.2.2. Khéu nmv héa

C6 the dinh ngha: my héa 1a nét anh x tir khdng gian cac
gia ti quan séatiugc vao khéng giani@a céc §p mo trén khdng gian
nén aia cac bin ngbn ng.
3.2.3. Hélugt mo
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Cho Xy, X, ... , % la cac bén acia k¢ thong, y 1a bién ra
(thuong 1a cac Hin ngdn ng). CAc ép Ay, By, voi i=1, ... m; =1, ...
,nla cac gp mo trong cac khong gianén twong tng aia cac kin
vao va bén radang & dung aia ke thdng. Cac Rla cac suy din my
(cac Iuit mo) dang ‘Néu ... thi’

3.2.4. H¢ lugt hep thanh
Bang sauday givi thisu mt s phép kéo theo thng dugc
Sr dung trong dén dat cac Iuit mo. i
Bdng 3.1- Phép kéo theaisdung trong dén dat cac luit mp
Phép kéo theo Cong tirc
Toan fr min (Mandani) a=b =min{a,b)

Toan fr tich (Larsen) a=b=ab

Tich b chan a=b=max(0,a+b—-1)

Quy tic © hoc (Zadeh) | a=b =min(1,1—a +b)

Quy fic max-min| a =5 = max (1 —a,minla, 3))

(Zadeh)

Suy dénbinhtheong | 0 (1 ne:u asd
Wnéua=>hb

Logic Boole a=b=max(l—-ab)

Logic Godel 0= b f1 néua < b

Wb néug=>b
{1 néua=bh
b/a néua = b

Phép kéo theo Guguen

n=n=

3.2.5. Khau gigi me

bay 1a khau thrc hién qué trinh xadinh nbt gia ti ré co the
chip nhin duoc 1amdau ra tr ham théc cia gia ti mo dau ra.
3.2.5.1. Phwong phap ac dai
3.2.5.2.Phwong phép tong tdm:
3.2.5.3.Phwong phép 4y trung binh tam
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3.3.  Hg diéu khién m¥ thich nghi
3.3.1. Khéi niém
3.3.2. Céc phrong phapdiéu khién me thich nghi

Hé mo thich nghi co th phan thanh 2 . Mot 1a b diéu
khién mo tu thay doi cau trac — la B diéu khién mo c6 khi nang
chinh dinh cac tham&caa tip md (cac ham lién thic). Hai la B
didu khién my thayddi ciu tric — 1 b diéu khién my cé th bit dau
lam viéc voi mot vai luat didu khién da duoc chinh dinh trege haic
chuadu cac lt.
3.4. Tinh 6n dinh caa h¢ diéu khién meo
3.4.1. Nhingdiém ain luu 'y
3.4.2. Khdo sét tinhén dinh ciia hé mo

- Phrong phép nit phing pha

- Phrong phap Lyapunov

- Phrong phap canimgdiéu hoa

3.5. Tdi wu
3.6. Kétluan vé diéu khién me
3.6.1. Uudiém

3.6.2. Khuyét diém
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Chueng 4 — B) PIEU KHI EN MO THICH NGHI DIEU
KHI EN VI TRI PONG CO DpNG BO NAM CHAM V INH
Ccuu

4.1. Téng hgp mach vongdiéu khién vi tri déng oo ddng bd nam
ch&m vinh ciru

Téng hyp theo ba vongiéu khién sau:

- Vong trong cungiéu khién dongdién.

- Vong thr haidiéu khién toc d6 dong .

- Vong ngoai cundiéu khién vj tri.
4.1.1. Mach vongdiéu khién dongdién

Fu

T. Y 1 Xp
] M =3

Hinh 4.1 - Michdiéu khién dongdién dong @ dong
bé nam cham inh aru
4.1.2. Mach vongdiéu khién toc dp
Sir dung khau P trong ath diéu khién toc do.

[
[

¥
tr

Hinh 4.2 - Michdiéu khién vin toc déng @ dong by nam cham
vinh aiu sr dung khau P
4.1.3. Mach vongdiéu khién vi tri si dung b diéu khién Pl
Sir dung khéu Pl
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Mach véng diéu khién toc 3§ va vi tri Péi twong

Hinh 4.3: Much vongdiéu khién vi tri dgng o dong b nam cham
vinh aiu sr dung b diéu khién PI

4.1.4. Mgch vongdiéu khién vi tri sir dung B diéu khién me -
me' thich nghi
-Sir dung B mo thdng throng

Mach ving dieu kKhién vi tri vi vin toc

Hinh 4.4 - Bng hyp mach vongdiéu khién vi tri dong o dong by
nam cham mnh aru 9 dung b dieu khien mo

-Thém khau thich nghi

Mach vong dien khién vi tri va vin toc

Hinh 4.5 - Bng hyp mach vongdiéu khién vi tri dong o dong by
nam cham inh atu g dung by dieu khiegn o thich nghi
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4.2. Nhic lai mé hinh toan hpc aia déi twong
4.3. Thiét ké b diéu khién mo (Fuzzy controller)

Cacdau vao nayduoc dinh nghia nhr sau:

e(k) =x,.(k)— .‘4.';.:.-:'.:' (4.2)
de(k) = elk) —e(k —1) (4.2)

Dau ra b diéu khién my ladién ap u

CAu trac B diéu khién mo :

(@) Chon e, dela bién diu vao @a b diéu khién mo. Gia
tri ngdn ng@ cia E va dEtong ang la{Ao, A, Ao, As, As, As, A Va
{Bo, By, By, Bs, By, Bs, Bs}.. Mién gia ti trong khang [-6,6]

(b) Tinh toandd phu thugc ciae vade.

(c) Chon luat mo theo nguyénat: NEU ela A vadela B
THI us 1a ;. Trongddi vaj = 0— 6. A B; 1a thra $ ngdn ng, G;
la gia ti thuc aia thra $ ngdn ng.

(d) St dung phrong thrc my hoa theo mé hinh Singleton,
chon thiét bi hop thanh theo quyit hop thanh Prod, gi mo theo
phuong phap trung bindiém trong tam.Dau ra @a b diéu khién
mo ¢ thé dugc thuc hién nhr sau:

e i+1 - PR
E.,:i Ef,_z. Comn [“.-,..".'5 w fe lde))

usle de) = pp—— —

E;’.ZLEPW::-":A::-E*J = ig, lde)

i=1J=1
ST et G0
Trongdo d,,,. = u, (€)= ug_(de). Gnnla nhiing thong 6
chinhdinh.
21 1

Z Z nm =1 (4.5]

P

Pau ra @a b diéu khién my 1a:



i Wi civa de (13

e T S T I
- -y - H T -~} - - H T -
g LA LA LA
Gge Tlgn Thy Ton
S0 v 1o o dp T #0700 ¢l
Ho= alag [#a)
g J.I_J e J'd =
iz lede . (de) =, Caderl—y. (dal
i = py, Lo e g de) =, g, L)
P gl g 2 - alye a1
Ggg = fiy el lig o8] = My, 80 * fip LES.
. o . e .
A= 2lew [dal=r]1 =1 alye il — . [daly
s J.__ e J.J:.d-- 1 J.F‘.--_' 1 J.J: .d--_'

Hinh 4.6 - Khau mhéa va lang luit mo
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4.4. M6 hinh mau (Reference Model)
Ham Hic haiduoc st dung 1am mé hinh &u trong 1§ diéu
khién mo.

. "
- 2
X E) Wy

x2(s) 5%+ 2cw,s+ wi
4.5. Thiét ké bp diéu khién me thich nghi

St dung phrong phap gim theods déc (Gradient Descent).
Piéu naydugc thyc hién bing cach 4y dao ham @a ham chi phi
theo cac thaméscua ke thdng va thayddi cac tham & d6 theo nat
hudng dugc tinh toan thedo doc dé tién dan t6i cuc tiéu dia phrong
cua ham chi phi.

Trudgc tién, ta c6 ham chi plirgc dinh ngha:

1 w12
;'a-+1‘u=—e-1+1.~=—[1,..1+1|—.~{,_._+1__ (4.12)
Nhu vay ta co thongé;cm N
. . dflk+1) affk+1) _
5(1,';\-—'1%— - ———  (4.13)
dc,, OCmnlk)

Trong d6, m=j, j+1 van=i, i+1. Va o 1a h& s5 (hoc) thich
nghi (learning rate).

Gia st F_ bing khong. Thc hién bién d6i Laplace plrong
trinh (1.17) va (1.20) :

1_,:_.5{}=1.'E)|_' |1 —er |z71
:.':.-;L':' B l"".L' L. %: 11. L
‘ r I.,I,.r:—‘l
= F (1—agz 1)1 -27) (4.14)

Trong d6, Zz* 1a toan & ngroc, T la chu K liy mau
va ¢ =exp(——), ¥=K.(1-¢)/B.
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Ngoai ra,s hinh 4.5 ta thy dongdién dat vaodong o i;
duogc xéy drng tr gia ti dau ra @ia b diéu khién mo 1a u
En_}—h n‘—ljl-'[h +-ﬁ.}l.-s"l|"|.|_"i. (k)
+x,(k — 1)) (4.15)
Trongdo k;, ki 1a he sé bo didu khién PI, u; 1a dau ra @a
khau I. Tir (4.14) va (4.15) ta co:
n}-lllm+l——‘{-"a. _Fc—1J+{%‘P&':_.—¢_}.1'_E:_k—3)

+—"Pn u )+ —q-m (ky + b Jusk— 1) (4.16)

Ap dung quy fic day chufzn phrong trinh J(k+1) co tht
duoc viét lai nhu sau:
ok +1) oJlk+1) de(k) ox,(k+1)

I Cmn (k) © ol (k) ’ﬁ L+ l) {311;’ (k)
E"'h h..l
5‘-’."'...". \ "'-,-'
dx,.(k+1) du, (k) i
=—elk+1)————= _ (4.17)
. y 6“;, :_;._"__I ﬁf.w_.“_ :.I;'_-.: ) J
Tir (4.4) va (4.16) ta co:
C_'I.[n-'-. _ 53”1,,_4..1 ¢ . g
— " =ﬂ1,..", a —=_: C 4+ A r
5':'.“'..:-'4:‘:‘:JI 61‘{."'*" 2r- F £ M

~ Thay vao (4.17) va (4.13). Nhsy thong $ cy,, Ciia bp diéu
khien mo> mé & & (4.4) c6 tle duoc dieu chinh nhr sau:
3¢, () = @t o= Wk, (e, + &, ()
Y ay Sign(Pk, (k, + k. )e(K)d,,,  (4.18)
Véi m=j, j+1 van=i, i+1. Vaa, = a— . Vi khong & dé
xac dinh duoc gia ti hé 5 ¥ nén hamsign(¥) duoc st dung trong
(4.18).
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Chwong 5 — KET QUA MO PHONG

Xét md plong aia ba I diéu khien sau:
1. BodieukhienPl.
2. B¢ dieu khien my thuan tdy.
3. B¢ diéu khién vi mo thich nghi
Co 3 trong hyp sau:
1. Trwong hep 1 tai nhe: chon K;=64 - M=1, B=0.1
2. Trwong hep 1 tai vira: chon K; =64 - M=4, B=0.4
3. Trudng hep 1 tai ning: chon K=64 -M=7,B=0.7
Xay dung md hinh rau (Reference Model)
Ylz7l) apg+ayz l+a,z?
x5(z71) 1+ bzl 4+ bzl
Chon tan & riéng w, = 40rad/s h¢ sb suy gaim ¢ = 1. Ta
tinh dugc nhr sau: @ = 0,000098 , a= 0,000196, a= 0,000098, b
=-1,960396 , p= 0,960788.
5.1. B¢ diéu khién vi tri déng oo ddong by nam cham \inh ciru sir
dung b diéu khién PI.
5.1.1. Thiét ké mé phing
Khau PI: Clon K,=18; K=0.002; K=2; Ki=64 [9]
5.1.2. Két qud moé phing
1. Papung \ tri

A

apugviti

Ghi chu:
- duong mauden: tin héu dat x .
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- duong maudo: tin hiéu d& qua md hinh au X,
- duong mau xanh: tin Bu rax.
2. Dbapung dong

dong dieu khien
40 T

30|

201

10f

o

dpugdog

BT

20k

301

-40

L L L L L L
o 1 2 3 a 5 6 7 8

3. Déapingsai

15

. .
| | | |
wof - ——F---Ap--—-f---- — = dpm — = — = — — — r - - -
| | | |
g sp----|bt---4pb---H----H---Ar---4}--- -
g A / —
g | | | | | | |
S R SO | SR I I JEVJR f S I ST [ AUy E
| | | | | | |
ol — M-~ [J | Y L | 4 L [
| | | | | | |
s I | | | | | I
o 1 2 3 4 5 6 7 8
time

Két ludn: Sr dung b diéu khién Pl chodap tng $t véi
treong hop 1 la trong hop tai nhe. Bapang M tri bam séat i tin
hiéu dat. Bo vot 16 khdngdang K. Tuy nhién trong hai tong hyp
tiép theo khi ing ti Ién gip 4 kn (sau 4 stegau) va 7 hn (sau 8
stepdau) dic tinhdiéu khién khéng con dt nira. Dap ung i tri



20

khéng con bam sat tin & dat ma xuit hién hién trong ot 16
(overshoot) 7% dén 18%.

5.2. By diéu khién vi tri dgng ao dong by nam cham \nh ciru sir
dung bj diéu khién me.
5.2.1. Thiét ké mé phing

Théng $ bang my:

ou
-4
-4
-2
-2
0
2
2

o RABDNNON
ANNDNO

OCNNAARA®D I
oN

NORONAAS
1 1 1
_pl\)NOI\)N-b

:
AANNONN

Khéu PI: Clon K,=5; Ki=0.001; K=2; K=64 [9]
5.2.2. Két qui md phing

1. Papung \ tri
TH1 J»TH2 j»TH3

bo dieu khien daplvE uzzy

2. Dbapung dong

dong dieu khien

dpugdog

20

_aol

-60
o

3. Déapingsai



i nang.

t tin

s

s

a sa
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A

in toc

4. DPapung

5. Théng 8 hing mv

-6
-6
-4
-4
-2
-2

0

ou

-4
-4
-2
-2

Surface théngdsbang my

-6
-4
-4
-2
-2

0

2

PI, b diéu khién my théng

z

Két luan: So Wi sir dung by diéu khién

thuong cho Kt qua tét hon trong @ 2 tredng hop i vira va

3t, tin hiéu ra bam kh

0

tri t

Truong hyp tai nhe choddpung vi
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hiéu dat. Treong hyp tai vira va &i nang xut hién vot 16 (overshoot)
lan luot khaing 2% va 9%. Tuy nhién tadh do vot 16 xuat hién
trong #it ca qua trinh 1am \dc. Khi tai nang 1én gp 7 n do vot 16 |a
kha Ibn anh hrong cHit luong aia phrong andiéu khién. Nhr vay,
bo diéu khién moy xuat hién han cré trong tong hyp tii nang.
5.3. B diéu khién vi tri dong oo déng bd nam cham \inh ciru sir
dung b diéu khién ma thich nghi.
5.3.1. Thiét ké mé phing

Hé sb a chon khing 0,7. Goi han théng é bang my sau khi
hiéu chinh 14(-20 +20)
5.3.2. Két qui m6 phong

1. Dapung v tri
TH 1 TH 2 TH 3

1.2

.

0.8

0.6

cEpurgvi i

0.4

0.2

2. Papung dong

200 T

dpugdog
B
o a Qo u
& o & 8 8
%
—_—
—_—
R
—
— ]
——
—_—
P
—
I
—
T —
| L

3. Daping sai

1k
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4. DAapirng win toc

0 T T T T T T T

depugvantac

5.
ou =
-6.0200 -6.0000 -4.0000 -4.3264-6.9642 -14.7312 0
-6.0000 -4.0000 -5.8488 -17.6531-20.0000 0 0
-4.0000 -4.0000 -19.9198 -19.6459 O 0 18.1387
-11.8460 -1.7043 -4.6094 0 3.6464 13.5065 12.2608
-19.3118 0 0 19.4700 20.0000 9.4529 2.0000

0 0 20.00 16.4303 10.2902 4.1179 6.0000
0 20.00 20.00 18.4303 10.2902 6.1179 6.0000

Surface théngdshang mv bg diéu khign my thich nghi

Két luan: So wi bo diéu khién P1 va ni, bo diéu khién my thich
nghi chodapiing i tri tot hon trong trong hyp tai nang. Ta thy khi
nang i 1én 4 hn va 7 &n bo didu khién PI xuit hién vot 16 lan luot
7% va 18% va 2% va 9%di vai bo didu khién my thdng throng.
Xem xét 1 diéu khién my thich nghi tin Kiu ra bam kha sat tinéi
dat. Tuy c6 ot 16 khi tai ning nhrng nhy sy thich nghi tin Hu da
dugc ‘kéo’ nhanh chéng bam vao giadit & ngay step ép theo.
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KET LUAN VA KI EN NGHI

1. Kétluan

Trong ndt hé thdng dang \in hanh, cacat trong throng
xuyén thayddi da 1am cho céc ptong phapdiéu khién kinhdién gip
nhiéu kho khin trong vic kiém soat né. Wi dung @a luin vin nay
la dua ra ngt pheong phap nhm khic phic nhing tinh hiéng phu
tai cia he thdng b dua lén cao &p nhiu lan. Phrong phapduoc
chon d6 1a hiu chinh tham 8 cua hing my trong I diéu khién mo
théng throng; la plrong phap nx thich nghi nén kihhning dap tng
trong nhéu truong hyp thayddi tai khac nhau 1a khét, tin hiéu ra
ludn duoc ‘kéo’ Vé trang thaién dinh theo tin Hiu dit.

Bing viéc so sanh badbdiéu khién, b didu khién kinh dién
PI, b diéu khién my théng throng, k) diéu khién mo thich nghi xay
dung trén g&n tang kH diéu khién my théng throng thém khau thich
nghi, d& chrng minhdwoc b didu khién my thich nghi ré rang cho
két qua tot hon dic biét trong trdng hop i nang. Dapung M tri cho
két qua tt, giaodong cH xuat hién trong ndt vai stepdau tién, sau
d6 d¢a bam sat vao tin &i dit va ke thdng 1am vic 6n dinh.

Mic du md pbng ching minh cho Et qua kha ke quan, tuy
nhién gbi han aia viéc higu chinh cac théng&cia bing my phai
duoc kiém soat (trong lgn vian nay 1a [-20,20]). Bu khong gbi han
thi viéc hiéu chinh tham 8 nay $ vuot khoi tam kiém soéat va bng
m& sau khi héu chinh € khéng con di duoc cac quan &ididu khién
can thiét, hé thbng € bi giaodong, mit kiém soat. Bén anh do viéc

r
A

chon k¢ s5 ‘hoc thich nghi'a; dya vao tlrc nghém va kinh nghim



25

cia ngrdi van hanh nén @t nhiéu thoi gian va pli tién hanh tiec
nghiém nhiu lan.
2. Kién nghi

Huéng phat trén aia dé tai |a xay a@ng thrc nghém dé
danh gia toan @n hon vé tinh kha thi cia phrong an. My rong sang
nghién ¢u b didu khién No-ron my dé diéu khién vi tri chodong
co ddng b nam cham inh dru; mot khép va hai kisp.



