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Tom tat

Bai béo trinh bay mét phuong phap chinh sira dé wéc luong dién tré rotor va stator st dung mang no' ron
nhan tao cho truyén déng déng co khéng déng bé khéng cam bién téc d6. Téc dé dong co ciing duoc wéc
lvong bdng mét mang no ron. Viéc wéc lwong chinh xéc téc dé déng co, dién tré rotor va stator da cai thién
va nang cao chét luong ctia hé truyén dong. Két qué mé phéng va thuc nghiém da cho thay tbc dé duoc wéc
lrong bém téc do thuc, déng thoi sai s6 gitka cac dién tré rotor va stator duwoc wéc luong bang mang no ron
véi céc dién tré rotor va stator danh dinh 13 rat nhé.

T khoa: Mang no ron nhan tao (ANN), Diéu khién khdng cadm bién tc dd, wéc lwong dién tré rotor, woc
lwgng dién tré stator.

Abstract

This paper presents a modified method for rotor and statorr resistance estimation using atificial neural network
for sensorless induction motor drive. Speed of the induction motor also is estimated using the artificial neural
network. Therefore, the accurate estimation of the speed of induction motor, the rotor and statorr resistance
improved the quality of the sensorless induction motor drive. The results of simulation and experiment show
that the estimated speed tracks the real speed of induction motor, simultaneously the error between the
estimated rotor and statorr resistance using neural network and the normal rotor and statorr resistance is
extremely small.

Keywords: Artificial neural network (ANN), Sensorless control, Rotor resistance estimation, Statorr resistance

estimation.
DANH MUC CAC KY HIEU 1. Pit van dé
Ky hiéu Giai thich ky hiéu Vén dé diéu khién tua tir thong rotor gian tiép
w Tir thong rotor doc truc tinh tir m hinh khong cam bién téc do dong co khong dong bo 1a mot
dién ap, hé toa do gan voi stator. phan quan trong cta nghién ctru hé truyén dong dong
o Tu thong rotor ngang tryc tinh tir mo6 co khong déng bo. Trong diéu khién twa tir thong rotor
hinh dién ap, hé toa do gan vdi stator. khong cam bién toc 49, géc tir thong rotor phu thude
W Tur thong stator doc truc, hé toa do gén vao dién trd rotor [1]. Mat khéc udc luong tir thong
vOi stator. rotor nhay cam véi su thay doi cia dién trd rotor va
v, Tgr thong stator ngang truc, hé toa do stator dac biét 1a ving tbe do thép; udc luong tbe do
gan voi stator. dong co lai phu thudc vao udc lugng tir thong rotor [2],
w Tur thong rotor doc truc tinh tir m6 hinh [3]. Do vay viéc udc lwong chinh xac dién trd rotor va
dong dién, h¢ toa do gan vai stator. stator s€ nang cao do chinh xac cta wéc lugng toc do,
l/,,{;l Tt thong rotor ngang truc tinh tir mé6 udc lugng tir thong rotor. Tir d6 cai thién chat lugng
hinh dong dién, hé toa do gan vdi cho h¢ truyén dong khong cam bien toc do tua tir thong
stator. rotor [1]. Trong qué trinh 1am viéc dién trd rotor c6 thé
V., Dién ap stator doc truc, hé toa do gin bién thién t6i 100% do sy thay doi nhiét do, tan sb
Vi stator. rotor, va lay céac thong tin ndy thong qua viéc st dung
Vsq Dién ap stator ngang truc, hé toa do gén mo hinh n}liét hoac cam bién nhi§:t dola rat kh‘(') khan,
vai stator. dac biét doi véi dong co khong dong b rotor 1ong soc
iy Df‘)ng dién stator doc truc, hé toa dd [2-4]. Mot sb thuat toan ude luong dién trd rotor da

gan voi stator.
Dong dién stator ngang truc, hé toa do
gan vdi stator.

duoc nghjén ctru va thyc hién nhu thudt toan thich nghi
tham chiéu m6 hinh (MRAS) cua tir thong hodc cong
suat phan khang da dugc thyc hién ¢ [5], [6], b0 loc
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Kalman mé rong [7], [8], diéu khién truot [9], [10],
diéu khién mo [11], [12]. Phuong phép wdc lugng dién
trd rotor trong qua trinh lam viéc ctiia dong co su dung
mang no ron dd dugc nghién ctru va thyc hién & [3],
[4] nhung phuong phép ude lugng dién tré nay van bi
gidi han 1a toc d6 hoc dugc lwa chon trudc va khong
thay (101 trong qua trinh wdc luong. Do véy, néu lya
chon téc do hoc khong phu hop s& din dén qué trinh
huin luyén mang chdm va sai s0 dau ra cua mang 16n.
Viéc lua chon toc do hoc phu hgp chu yeu dua vao kinh
nghiém cua nguoi nghién ctru. Mt khac dién trd stator
¢6 thé thay doi toi 50% trong qué trinh lam viée [3].
Thuat toan udc luong dién tro stator dd cd nhitng
nghién ctru duge dé cap [13], [14] dua trén bd quan sat
Luenberger, bo diéu khién mo [15], [16], MRAS [17],
[18] da duoc sir dung dé nhan dang dién tr¢ stator.
Phuong phap udc luwgng dién trd stator trong qua trinh
lam vi€c cua dong co sir dung mang no ron da dugc
nghién ctru va thue hién ¢ [3] nhung téc do hoc van
phai lya chon trudc va khong thay doi trong qua trinh
wéc luong. Trong nghién ctru ndy, cac tic gia da dé
xuit phwong phap hiéu chinh dé uéc luong dién tro
rotor va stator sit dung mang no ron nhan tao véi toc
d6 hoc dwoc cap nhiat theo timg chu ky 1y mau.

Céu truc ciia bai bio gdm 5 phan chinh; Phan 1
céc tac gia liét ké mot sb phuong phéap nhan dang dién
trd rotor va stator da duoc thuc hién. Phan 2 trinh bay
wéc lugng dién trd rotor voi mang no ron truyén thang
nhiéu 16p st dung véi tdc dd hoc duge cap nhat theo
ting chu ky 1ay mau. Udc lugng dién tro stator véi
mang no ron hdi quy c6 tdc do hoc cap nhat theo timg
chu ky ldy mau duoc trinh bay & phan 3. Cac két qua
mo phong va thyc nghiém & phan 4 di ching minh véi
thuat toan hiéu chinh tdc do hoc cua mang no ron dugc
d& xuét, dién trd rotor va stator dugc udce luong chinh
xéac dan dén tée do ude luong cua dong co bam sat voi
tbe do thue, vi vay da nang cao chat luong cua hé
truyén dong khong cam bién téc do dong co khong
ddng bo.

2. Uéc lwong dién tré rotor dong co khong dong bd
st dung mang no ron nhin tao

Céu trac bd udc lugng dién trd rotor ctia dong co
dua trén MRAS ([3], [4]).

Céc dau ra ctia mo hinh tham chiéu (m6 hinh dién
ap) duoc tinh nhu sau:

v = [(Va-Riy )L, ]
" M

w =LL U(V Rszsq)dt—L'SiSJ

m

Tir thong stator dugc tinh nhu sau:
Ve = [ (Vg =R, )dt
v, J‘ (V -Ri, )dt

(@)

Do dién 4p mot chiéu cip cho bo nghich luu bi
nhap nho, khi qua khéu tich phan ¢ (2) 1am cho tur
thong stator bi cong don sai sb. Do vay dé hiéu chlnh
tir thong stator str dung bo loc thong thap nhiéu cap (da
dugc trinh bay ¢ [19]. Két hop (1) va (2) va qua mot
s6 phép bién ddi ta co6 duge phuong trinh sir dung dé
udc lugng tir thong rotor theo mo hinh dién ap nhu sau:

2

LL -L
—s T mg (k=1
L .vd( )

vm Lr
W, ()= 7V (k=1)

2

L LL-I .
L; !//Sq (k— 1) —L—lsq

m m

W (k) = k-1

Mat khéc, cac phuong trinh cia mé hinh thich
nghi (md hinh dong dién) c6 dang nhu sau:

i = (U T)[ (L, —wiy - oLyl )dt

m m 4
v =W D)[(Li, v oty )a Y

Roi rac hoa hé phuong trinh (3) va qua mét s6 bude
bién doi ta co:
Wy (k=1) =Wy (k-

{‘//rd( ) )+Wl (k 1)
i (k)= W2 (1) Wy (51

)+ Wiy, (k~1)

)

Ham binh phuong sai s6 cua tir thong dugc tinh tir hai
md hinh theo (3) va (5) dugc viét nhu sau:

£ =25 0= {0 -7 k) ©)

Cz’;c trong sb cua mang W;, Ws dugc tim ra tu viég
huan luyén mang sao cho cho ham binh phuong sai s6
E 1a nhé nhat ([3], [4]). Wi, W3 dugc xac dinh nhu sau:

W(K) =W, (k=1)+ AW, (k) ™)
W, () = W, (k—1) + AW, (K) ®
Véi:

AW, ()= =0E | oW, = [y (0 -y )|y (k-1 )

AW ()= 0 1 oW, =y (0) -y P () | 7k =1) (10)

O day céc téc do hoc n,va n, lacac hang s6 dugc chon
tm('{c. Vép dfé duoc dat ra l1a s€ thay thé E:éc‘ tdc do hoc
la héng’sé bang mdt ham sao cho sau moi lan cdp nhat
trong sO hi€u chinh s€ lam giam gia tri sai 1éch E. Dat:
) =AW, (KAW,(k-1)hamg¢,(k)la tich sai léch
ctia trong sb hiéu chinh i & lan tinh k va (k-1). Tir d6
xay dung ham ham tdc d0 hoc dua vao sai léch 6, (k)
sao cho toc do hoc thay d6i theo hudng giam sai léch
E ctia mang, tuc 1a néu g, (k) duong, mang co tdc do hoi
tu cham, phai ting toc d¢ hoc; néu ¢, (k) am, mang bj
qua diéu chinh, phai giam tdc d6 hoc. Xét ham sb:
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11
f(g,) = sign(g, ) (1

e s Mgn(g )

Dao ham cuaf(g,) :

U) __ ae
dg,  (l+e =iy

O day f(0) = 0 nén ¢, (k) f(s, (k)) > 0 v&i moi ¢, (k) 0

. Vay ham f(¢,) dong bién va dong dau vai sai léch ¢,

—gisign(s;)
>0, voi 0y xac dinh duong.

. Do d6 ham tb¢ do hoc c6 thé duoc cap nhat theo luat
duéi day:

7,(&) = 1, (k=1 + £ (5,)) (12)
& day: 7,(k—1) 1a toc do hoc & thoi diém (k-1), 7,(k)
1a toc d6 hoc & thoi diém k.

Chit y: téc dp hoc digce xdc dinh 6 (12) khdc véi téc dg
hoc da dwoc dé cap o cac tai liéu [3)], [4].
Trong sb W, W; dugc hiéu chinh bang viéc dao tao

dua vao (7) hodc (8). Pién tr¢ rotor dugc udc lugng
theo (13) hoéc (14) nhu sau:

r - LA-W) (13)
T

R LM (14)
7 L T

Ubc luong tir théng rotor (1) nhay cam véi su thay déi
cua dién tro stator dac biét 1a ving tde do thép. Do viy,
dé giam thiéu sai sb trong wéc lugng dién trg rotor do
su bién thién dién trd stator, mot b wéc luong dién trd
stator online da dugc phan tich, dé cap trong phén 3.

3. U'éc lwgng dién tré stator dong co khong dong bo
stt dung mang no ron nhin tao

Theo [3] ta ¢6 phuong trinh nhu sau:

cdiy L L, L
Ls‘ lSd =—2 l//rd r l//:m — isd + Vs‘d - Rsisd
dt L T & L, T, (1 5)
cdiy, L, L, L
) q im im __ m l +V —Rl
s dt L T Lr r‘//rd LFTL sq sq s'sq

Ri rac hoa hé phuong trinh (15) va qua mdt s6 buéc
bién doi ta co:

iy, () = W,ir, (k=1) + Wy (k=1) + Wy (k=1)
+ WV, (k=1)

i, (k) =W,is, (k=D + Wyl (k=D =Wyl (k=1) 16
+W,V,, (k=1)

Ham binh phuong sai s6 ctia dong dién stator do luong
véi dong dién stator udce lugng theo (16) duoc viet nhu
sau:

10

— - PR 15
£ =1e =100 -7 0 )
2 2
Trong sb cua mang W, duogc tim ra tir viéc huén luyén
mang sao cho cho ham binh phwong sai s6 £, 1a nho
nhat [3]. W, dugc xac dinh nhu sau:

oK) =W, (k1) + 1, AW, () (16)
Véi:
OE, [=.. %, % 7)
AW, (9=~2 2 =[ 7091109 | 1 (k-1

4
Tuong ty nhu phuong phéap xay dung ham tbc d6 hoc
dé udc lugng dién trd rotor & muc 2. Toc dd hoc dugc
cap nhat nhu sau:

n,(k) =n, (k=D + 1(5,)) (18)
Trong d6:
¢, (k) =AW, (KAW,(k-1) (19)
flg,) = sign(s,) s
+e (20)

Téc dé hoc duwoc xac dinh & (20) khac voi toc dé hoc
da dwoc dé cdp ¢ tai liéu [3), [20]. Dién trd stator co
thé dugc ude lugng nhu sau:

(21)

={1—W4 (T, oL )L, é/Li)}(aLs /T)

U’(:rc lwong tbc d6 s dung trong diéu khién khong cam
bien ¢ bai bdo nay dugc ke thira tir tai licu [21] theo
biéu thirc (24) dudi day:

o, (k)= o (k—1)+
[l/f —y (k) Jwi (k=1)
e (k) iz (k)] (k1)
4. Cic két qua md phéng va thwe nghiém
4.1. Phén tich

(22)

O ving tdc @6 thap tir thong udc luong tir (3), (5)
rat nhay cam véi dién trd stator va rotor [3]. Do vay
udc lugng dién trd rotor va stator trong qua trinh lam
viéc dugc thuc hién & phf?ln 2 va 3 s€ cai thién va nang
cao chit luong ciia hé truyén dong khong cam bién toc
d6 dac biét 1a & vung toc do thap.

4.2. Két qua md phong

Dé mo phong hé truyén dong khong cam bién tc
d6 voi udce lugng dién trd rotor va stator céc tac gia da
sit dung phan mém Matlab/Simulink. Gia thiét trong
qua trinh mé phong, dién tré rotor va stator bién thién
50% so véi gia tri ban dau ([2]- [4]). Diéu nay dan dén
sai 1éch gitra gia tri dién trd rotor va stator thuc va gia
tri dién trd rotor va stator dugc dua vao bd didu khién.
Dién tr¢ rotor cua dong co bién thién tir 1,84Q dén
2,76 Q, dién tr¢ stator cua dong co bién thién 1,99Q



Tap chi Khoa hoc va Cong nghé 133 (2019) 008-014

dén 2,99 Q(qua trinh mo phong tir 09 gidy); tai TL=
2,0 Nm dugc dong tai thoi diém t= 1,5 gidy. Céc thong
sd clia dong co khong dong bo ba pha duge cho nhu

Béng 1.
R
]

Ngich
Iru

IFOC \/ DBéng

il

Ve

BO udc luong
dién trd rotor
s dung ANN

i
YVYVY v l Y v
R’,| B0 udc lugng
l¢— dién tr¢ stator
st dung ANN

A A A A

Bo ude lugng
tr thong (Mo
hinh dién ap)

$ anm vaw

B0 udc luong
toc do

o |

Hinh 1. So d6 khdi cia bo truyén dong dién dong
co khong ddng b IFOC khong cam bién toc do véi
udc lugng dién tro rotor va stator.

Bang 1. Cac thong sb ciia dong co mo phong.

TT Thong sb Gia tri

1 | Cong suat dinh mirc 2,2 kW

2 | DBién ap dinh mirc 400 V

3 | Téan sd dinh muc 50 Hz

4 | Dién trd stator 1,99 Q

5 | Dién tré rotor 1,84 Q

6 | HOcdm 0,37 H

9 S6 cuc 2

10 | Tdc dd dinh mirc 2880 vong/phiit
11 | Mo men quan tinh 0,002159 kgm?

* Khi chua co bo wéc lwong dién tro rotor va stator
tdc dong vao bo diéu khién khong cam bién toc do:

Gia thiét trong qua trinh lam viéc dién trd rotor
dong co tang tir 1,84 dén 2,76 Q: tir 0+2 gidy van giir
1,84Q, 2+7 gidy tang tir 1,84+2,76Q, 7+9 gidy git &
2,76Q; dién trd stator dong co bién thién tir 1,99 Q dén
2,99 Q: 0+2 gidy van gitr 1,99Q, 2+7 gidy ting tir
1,99+2,99Q, 7+9 gidy giit ¢ 2,99Q, nhung cac dién tro
rotor va stator dugc dua vao bo didu khién van giir
nguyén gia tri ban déau. Hinh. 2(a) chi ra téc d6 dat, tbe
d6 thuc va toe do ude lwong trong toan bd thoi gian mod
phong; tir 1-2 gidy khi dién tr rotor va stator chua thay
dbi, toc d6 woc luong bam toe do thuc va toc do dat
ctia dong co, ké ca khi dong tai Tr=2Nm, téc d6 dong
co giam xudng nhung téc do wdc luong ludn bam sat
tdc do thuc. Hinh 2(b) dién trd stator va rotor bién thién
50% so voéi gia tri dién tro ngudi ban déu, tdc do thuc
léch so voi toe do dat xap xi 1,25 rad/s; toe do ude

11

lugng trung binh vﬁnrlé 20 rad/s nhung bién d¢ dép
mach cta udc lugng toc do gan 1,2 rad/s.

rad/sec

Reference speed

s Real speed

== = Estimated speed

L L L L L
0 1 2 3 4 5 6 7 8 9

(@)

Reference speed

[ |——Real speed
==-=-Estimated speed

8232 8234

(sec)

8236 8238 8.24

(b)
Hinh 2. Toc d cta dong co bao gom: toc do dat,
toc do that va toc do udc luong.

* Khi cac bo woc lwong dién tro rotor va stator tdc
dong vao bo diéu khién khong cam bien:

rad/sec

1 2 3 4 5 6 7 8 o

(sec)

()

(d)

Hinh 3. Dién tr¢ rotor va stator cia dong co bao

gém: dién tro thuc, dién tré udce lugng.
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radisec

(sec)

Hinh 4. Téc do cua dong co bao gém: tbe do dat,
toc do that, toc do udc lugng.

Céc két qua m6 phong trén Hinh 3 chi ra voi thuat
toan udc lwong di duoc dé xuét ¢ phan 2 va 3 dién tro
rotor va stator dugc udc lugng chinh xéc véi sai s6 rat
bé so véi gia tri dién trd thyc, mat khac viée ude lugng
dién trd rotor va stator chinh xac dan dén tdc do ude
lugng bam sat véi tdc do thuc cua dong co (Hinh 4),
qua d6 nang cao chét luong cua hé truyén dong khong
cam bién toc do.

4.2. Két qua thuc nghiém

Dé kiém tra lai cac thuét toan udc luong dién tré
stator va rotor d3 duogc dé xuét, bd tmyén dong dién
dong co khong dong bo diéu khién tua tir thong rotor
da duogc thyc hién trong phong thi nghiém, nhu dugc
chi ra & Hinh 5. Thyc nghiém dugc thuc hién trén dS
1104 dugc két ndi véi may tinh ca nhan, b nghich luu
IGBT vé6i tan s dong cat SkHZ da duoc sir dung dé
thuc hién hé truyén dong, s6 liéu dong co nhu Bang 1,
v6i toe d6 dinh murc 1a 2880 vong/ =~ 301,44 rad/s.

Hinh 5. Ban thyc nghiém st dung dS 1104.

Céc bo diéu khién dong dién va tir thong da duoc
thyc hién véi chu ky trich mau 200 micro gidy. Uédc
luong toe d6 sir dung chu ky lay mau 2 mili gidy, udc
luong dién trd rotor dugc dé xuat, st dung chu ky trich
mau 90 mili gidy, wéc luong dién trd stator sir dung
chu ky trich mau 40 mili gidy. Mot encoder véi 5000
xung/ vong da dugc st dung dé xac dinh vi tri va phan
hdi tbc d6. Pong co dong bd nam cham vinh ciru duoc
ndi cimg truc véi dong co khong ddng bo st dung 1am
tai. M6 men tai 1a 2 Nm va duoc duy tri trong thoi gian

12

lam thuc nghiém béi mot bo diéu khién dong. Sau mot
s6 phép thir tbe do hoc hang sé dé udce lugng dién tre
rotor va stator dugc chon nhu sau: n~= 0,0145; ns=
0,0216.

O vung toc do thap, bo didu khién khong cam
bién tdc d6 bi anh hudng nhidu boi sy thay ddi dién tro
rotor va stator hon 1a ving toc d6 cao [3], do vay trong
thuc nghiém nay, mot toc do thap 20 rad/ gidy duoc
dwa vao lam gia tri toc d6 dat cho bo diéu khién.

* Ket qua woc lwong dién tro rotor va stator:

q R RERE R SRR e e Do e e RS

|}

o1 2 3 4 5 6 7 8 910N 12131415(c)
Hinh 6. (a), (b). Dién trd rotor udc luong véi téc do
hoc 1a hang s6; (¢). Dién trd rotor udc lugng véi toc
d6 hoc thich nghi theo (12).

Hinh 6 (a), (b) da chi ra dién trd rotor udc lugng
v6i toe d6 hoc hang s c6 gia tri trung binh x4p xi bing
2,10 Ohm, Hinh. 6(b) 1a hinh phéng to cta udc lugng
dién trd rotor véi tbe do hoc 1a héng $b, dap mach cta
dién tro rotor wdc lugng xap xi 20%. Dién trd rotor wdc
lugng sir dung toc d6 hoc theo (11) gan nhu khong bi
dap mach dugc chi ra ¢ Hinh. 6(c). Hinh. 7(a), (b) da
chi ra dién tro stator udc lugng c6 gia tri trung binh
xap xi bang 2 Ohm. Hinh.7(b) dién tré stator wéc lugng
su dung tdc do hoc theo ( 19) ¢6 d9 chinh xac cao hon
su dung tbc do hoc 1a héng s6 (dap mach cua dién tré
stator woc lwong véi tde do hoc hing sb xap xi 25%,
trong khi v&i phuong phap dé xuét dién tro stator udc
luong dap mach = 5%).

) Sau khi dong co chay dugc 60 phit, tién hanh do
toc d dong co.
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Rs_eslnl
o

2

4
| |

Hinh 7. (a). Dién trd stator udc luong voi tdc d6 hoc
1a hang s0; (b). Dién tro stator udc lugng voi toc do

Rz_ezIm
o

hoc thich nghi theo (20).

207

Bl omega*, meazure
h

omegat, measure

[ | omega*, estimated [ | |
S

omega*, estimated
el
=

17
|
|

Hinh 8. (a), (b). Téc d6 dong co: toc do dit, toc do

10

30 31 32 33 34 35 36 37 38 38

(b)

30 31 32 33 34 35 36 37 38 38

(d)

do ludng. (c), (d). Téc do dat, toc d6 ude lugng.

13

* Ube lwong toc do dong co véi truong hop khong cé
woc lugng dién tro rotor va stator Hinh. 8(a), (b) da
chi ra tbc d6 thuc cia dong co khong bam sat tbe do
dat, va do chénh 16n nhat = 2 rad/s, nho nhit ~ 1 rad/s
Hinh. 8(c), (d) téc d udc lugng trung binh 14 20 rad/s
nhung bi dap mach xap xi 13%.

* Ubc luong toc do dong co khi co woc luwong dién tro
rotor va stator. Hinh. 9(a), (b), (¢), (d) da chi ra réng
khi c6 udc lugng dién trd rotor va stator, udc luong tde
d6 va toe do thyuc ciia dong co bam tdc do dit.
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Hinh 9. (a), (b). Toc d0 dong co: toc do dit, toc do
do luong. (), (d). Toc do dat, toc d6 woc lugng.

5. Két luin

22 23 24 25 26 27 28 28

Bai bio dd d& xuit mot phuong phap dé wéc
lwong dién trd rotor va stator ciia dong co khong dong
bd str dung mang no ron nhan tao vdi tdc do hoc duge
cap nhat theo (12) va (20). Két qua da chi ra uéc lwong
dién tro rotor va stator v6i phuong phap duoc déu xuit
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¢6 d6 chinh xac cao hon khi ude lugng voi tde do hoc
1a hing sb, dong thoi ciing da minh chimg dugc ude
luong dién tro rotor va stator gop phan nang cao chét
luong diéu khlen ctia hé truyén dong khong cam bién
tbc d6 & ving tdc do thap. Ngoai ra, phwong phéap wéc
luong nay con dugc st dung dé xac dinh dién trd rotor
va stator cho mot diy dong co khong dong bd ma
khong phai Iya chon tdc d6 hoc riéng cho timg dong
co. Hudng phat trién tiép theo ctia nhom tac gia la sir
dung cdc dién tr¢ duge udce luong tmg dung cho diéu
khién khong cam bién toc do v6i phuong phap diéu
khién nhay cam véi cac thong s6 dong co nhu didu
khién du bao MPC (Model Predictive Control), Diéu
khién trugt SMC (Sliding Mode Control) nhiam dénh
gia hiéu qua ctia phuong phap nghién ctru.

Loi cam on

Tap thé tic gid chan thanh cam on phong thi
nghiém Truyén dong di¢n- Bo moén Ty dong hoda cong
nghiép- Truong Dai hoc Bach khoa Ha ndi da tan tinh
gitip d& dé chiing t6i hoan thanh cac thuc nghiém trong
bai bao nay.

Tai liéu tham khéo

[1] Baburaj Karanayil, Parameter Identification for Vector
Controlled Induction Motor Drives Using Artificial
Neural Networks and Fuzzy Principles. Theris
submitted to The University of New South Wales for
degree of Doctor of Philosophy, School of Electrical
Engineering and Telecommunications, 2005.

R. Krishnan and F. C. Doran, Study of parameter
sensitivity in high-performance inverter-fed induction
motor drive systems, IEEE Trans. Ind. Appl., vol. IA-
23, no. 4, pp. 623-635, 1987.

B. Karanayil, M. F. Rahman, and C. Grantham, Online
statorr and rotor resistance estimation scheme using
artificial neural networks for vector controlled speed
sensorless induction motor drive, IEEE Trans. Ind.
Electron., vol. 54, no. 1, pp. 167-176, 2007.

A. Chitra and S. Himavathi, A modified neural
learning algorithm for online rotor resistance
estimation in vector controlled induction motor drives,
Front. Energy, vol. 9, no. 1, pp. 22-30, 2015.

Y. Bensalem, A Sensorless Neural Model Reference
Adaptive Control for Induction Motor Drives, 2009
Int. Conf. Signals, Circuits Syst. A, pp. 1-6, 2009.

F. L. Mapelli, A. Bezzolato, and D. Tarsitano, A rotor
resistance  MRAS estimator for induction motor
traction drive for electrical vehicles, Proc. - 2012 20th
Int. Conf. Electr. Mach. ICEM 2012, pp. 823-829,
2012.

G. Lin and Q. Wan, Estimation of Rotor Resistance of
Induction Motor Based on Extended Kalman Filter,
Adv. CSIE, vol. 2, pp. 193-198, 2012.

M. Ouhrouche, Estimation of speed, rotor flux, and
rotor resistance in cage induction motor using the EKF
algorithm, Int. J. power energy Syst., pp. 1-20, 2002.

14

(]

[11]

(12]

[13]

(14]

[15]

[16]

[17]

(18]

(19]

(20]

[21]

S. Yang, R. Sun, P. Cao, Z. Xie, and X. Zhang, Sliding-
mode observer based rotor resistance updating method
for indirect vector controlled induction motor, 2017
EEE Transp. Electrif. Conf. Expo, Asia-Pacific, ITEC
Asia-Pacific, 2017.

T. Ritu, K. Sudhir Y, and R. Bharat Singh, Estimation
of Rotor and Statorr Resistance for Induction Motor
Drives using Second order of Sliding Mode Controller,
J. Eng. Sci. Technol. Rev., no. 10 (6) (2017) 9-15, pp.
9-15, 2017.

E. A. Alradadi, A simple and Efficient Method for a
Based Fuzzy Logic Speed Controller and Rotor
Resistance Estimation of an Indirect Vector Controlled
Induction Motor Drive, pp. 1-10.

E. A. Alradadi, An Efficient Method for a Based Fuzzy
Logic Speed Controller and Rotor Resistance
Estimation of an Indirect Vector Controlled Induction
Motor Drive, pp. 1-8.

C. Djamila, M. Yahia, and T. Ali, Simultaneous
Estimation of Rotor Speed and Statorr Resistance in
Sensorless Indirect Vector Control of Induction Motor
Drives Using a Luenberger Observer, Int. J. Comput.
Sci. Issues, vol. 9, no. 3, No 2, pp. 325-335, 2012.

M. Jouili, Y. Agrebi, Y. Koubaa, and M. Boussak, A
Luenberger state observer for simultaneous estimation
of speed and statorr resistance in sensorless IRFOC
induction motor drives, 16th Int. Conf. Sci. Tech.
Autom. Control Comput. Eng. STA 2015, pp. 898—
904, 2015.

C. M. F. S. Reza, D. Islam, and S. Mekhilef, Statorr
resistance estimation scheme using fuzzy logic system
for direct torque controlled induction motor drive, J.
Intell. Fuzzy Syst., vol. 27, no. 4, pp. 1631-1638,
2014.

B. K. Bose and N. R. Patel, Quasi-fuzzy estimation of
statorr resistance of induction motor, IEEE Trans.
power Electron., vol. 13, no. 3, pp. 401-409, 1998.

V. Vasié, S. N. Vukosavic, and E. Levi, A Statorr
Resistance Estimation Scheme for Speed Sensorless
Rotor Flux Oriented Induction Motor Drives, IEEE
Trans. Energy Convers., vol. 18, no. 4, pp. 476483,
2003.

M. Rashed, F. Stronach, and P. Vas, A New Stable
MRAS-Based Speed and Statorr Resistance Estimators
for Sensorless Vector Control Induction Motor Drive
at Low Speeds, Ind. Appl. Conf. 2003. 38th IAS Annu.
Meet. Conf. Rec., vol. 2, pp. 1181-1188, 2003.

M. Koteich, Flux estimation algorithms for electric
drives: a comparative study, 2016 3rd Int. Conf.
Renew. Energies Dev. Ctries., 2016.

H. H. Vo, P. Brandstetter, C. S. T. Dong, and T. C.
Tran, Speed estimators using statorr resistance
adaption for sensorless induction motor drive, Adv.
Electr. Electron. Eng., vol. 14, no. 3, pp. 267-273,
2016.

P. vin Tuén, P. H. Phi, N. T. Son, and N. T. Céng, Ubc
luong tbe do dong co khong ddng bo ba pha sir dung
mang no ron nhan tao, Chuyén san Ty dong hdoa ngay
nay 4-2014, pp. 62-66, 2014.



	This paper presents a modified method for rotor and statorr resistance estimation using atificial neural network for sensorless induction motor drive. Speed of the induction motor also is estimated using the artificial neural network. Therefore, the a...
	DANH MỤC CÁC KÝ HIỆU
	1. Đặt vấn đề

