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TOM TAT

Diéu khién trurot (SMC) la mét trong céc cac phuong phép diéu khién phd bién hién nay. Nham
gidi quyét céc nhuroc diém cua luat diéu khién tiép can van téc khéng déi (CVRL) khi khéng thé héi tu
nhanh chong va bj dnh huéng béi cac yéu téc bén ngoai khi 1am viéc, bai bao nay thiét ké mét bo
diéu khién trurot v6i luat diéu khién cai thién ter luat diéu khién CVRL. Pau tién, nhém tac gia dua ra
mé hinh toan hoc va trang thai cda dong co déng bé nam cham vinh ciu (PMSM) & trurong hop ly
twéng véi cac théng sé cla déng co PMSM. Tiép d6, nhém tac gia dé xuéat luat diéu khién méi
NCVRL va kiém tra d6 én dinh Lyapunov cda luat diéu khién méi. Két qué mé phdng bé diéu khién
trirot méi cho thdy téc d6 va momen cda hé théng trong déu dat hidu suét tét va cé doé hdi tu cai
thién. Bai bao trinh bay xay dung hé théng diéu khién truot cho ddéng co PMSM trén phan mém

Matlab/Simulink.

T khéa: BOng co déng bd nam chédm vinh ciu (PMSM), luét tiép can véan téc khéng déi (CVRL),

diéu khién trurot (SMC), md hinh hoa.

1. DAT VAN BE

Pong co dbéng bd nam cham vinh ctu
(PMSM), dac trung bdi clu tric nhé gon, hiéu
suat cao va mat d6 cong suét cao. Hién nay
dong co PMSM dang dugc tap trung nghién
ctvu véi nhiéu cong nghé diéu khién maoi, dac
biét 1a v&i sy phét trién nhanh chéng ctia nganh
cbng nghiép xe dién nang lwgng mai [1]. Trong
cac ng dung cong nghiép san xuét, diéu khién
ty 1é-tich phan (Pl) dwgc sir dung réng rdi do
thuat toan don gian va dé trién khai [2-3]. Tuy
nhién, do PMSM la dbi twong didu khién phi
tuyén tinh va nhiéu tham sé phic tap, dé bi
nhiéu loan modi trudng bén ngoai va thay ddi
tham s hé thdng [4], nén diéu khién PI thé hién
nhirtng han ché trong viéc dat dwoc kha nang
diéu chinh téc dd c6 dd chinh xac cao. Do do,
viéc phat trién mot chién lwoc didu khién tién
tién dé ting cuwdng kha nang chéng nhiéu va
hiéu suét diéu chinh téc dd cia PMSM c6 tdm
qguan trong dac hiét.

Vi vay, nhiéu nha nghién ciru da phat trién
cac thuat toan diéu khién dé khac phuc cac hiéu

¥ng phi tuyén xac dinh cta md hinh PMSM
bang cach sk dung thuat tuan tuyén tinh héa
phan hdi [5]. V&i sw phat trién nhanh chéng cua
bo x( ly diéu khién sb, diéu khién dw bao (MPC)
da dwgc xem xét réng rai trong linh vyc diéu
khién dong co do khd nang téi wu hoda truc
tuyén va xu huéng bd sung cac diéu kién rang
budc [6]. Mac du céng nghé tuyén tinh hdéa phan
hdi va MPC c¢6 thé xt ly rat tét tinh phi tuyén
tinh xac dinh ctia mo6 hinh PMSM, nhwng rat kho
dé khéc phuc hoan toan cac tac dong tiéu cuwc
do cac yéu td phi tuyén. Do d6, mét sé chién
lwoc diéu khién phi tuyén, két hop voi ky thuat
bu nhiéu hodc wéc lwong tham sb, da duoc ap
dung dé cai thién hiéu suét diéu khién cha hé
théng PMSM, chang han nhw diéu khién trwot
(SMC) [7], diéu khién me [8], diéu khién tich cuc
loai bd nhiéu (ADRC) [9], diéu khién mang no-
ron (NNC) [10] va cac nhiéu thuat toan khac.
Trong sb rat nhiéu chién lwgc diéu khién phi
tuyén trén thi thuat toan SMC duwoc biét dén
nhw mot phwong phap diéu khién manh mé,
dwoc st dung rong réi trong hé thdng diéu khién
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PMSM [11]. Uu diém dién hinh cda SMC la
khéng nhay cdm v&i cac nhiéu va tham sé va co
tbc d® phan hdi nhanh, cé thé cai thién chét
lwong déng cda hé théng diéu khién téc d6 cua
PMSM ba pha. Ngoai ra, SMC dac biét thich
hop cho viéc diéu khién cac hé thdng phi tuyén
nhw hé théng diéu chinh téc d6 PMSM [12].

Pé lam rd cac ndi dung trén, bai bao tap
trung vao xay dwng va thiét k& mot bo diéu
khién SMC don gidn cho hé thdng diéu chinh
tbc d& PMSM. Nhitng déng gép cla bai bao
dwoc néu bat nhw sau:

- PBwa ra md hinh toan hoc déng co PMSM
véi NCVC gén ngoai. Day la mé hinh co ban
trong nghién ctru dong co PMSM va hé diéu
khién cta déng co nay;

- Thiét ké bd diéu khién trwot voi luat diéu
khién moi. Dya trén tdi wu cac théng sb nay
gilip tang kha nang chéng nhiéu cta déng co
khi thay dbi tai hoac toc do;

- Bo diéu khién SMC dwoc dé xuéat khdng chi
c6 dd chinh xac cao ma con cé tbc d6 phan hoi
cai thién c6 v&i bo didu khién SMC truyén théng.

Céac phan ndi dung cla bai bao dwoc trinh
bay nhw sau: M6 hinh toan hoc clta dong co
PMSM nghién ctu phan tich trong Phan 2. Phan
3 trinh bay va thiét ké bd diéu khién trwot SMC
véi luat diéu khién méi. Phan 4 dwa ra két qua
mo phdng va danh gia. Phan 5 |a phan két luan
cula bai bao.

2. PHUONG PHAP NGHIEN CU’U

Bai bao nay nghién ctru dong co PMSM véi
cudn day ddi xirng ba pha cho stato va roto cé
gén nam cham vinh ctru (NCVC). Bé don gian
héa qua trinh md hinh héa, nhém tac gia dinh
cac cudn day ddi xirng va bd qua cac tac déng
ctia bdo hoa mach tir, tdn that dong dién xoay
va tdn that tr&. M6 hinh toan hoc cia PMSM
trong hé toa dd quay dong bd dq dwoc thé hién
nhw sau.

di, 1 : .
d—: :[(ud - Ri, + a,Li, ) (1)
di, 1 : :
d_fzt(“q ~Ri, ~o,Li, -0y, ) @)
do, 1(3 .

dt = 3(5 PV Iq - Baa)m _TLJ (3)

Trong d6 uq va uq twong tng la dién 4p stato

cla tryc d va q; is va iq twong rng la dong dién
cta truc d va g; R va L 1an lwot |4 dién tré cla
cudn day ba pha va d6 tw cdm cua stato; pn la
sb cap cwc; wm la téc dd goc co hoc clia dong
co; wr la lién két tlr thdng NCVC; J, T. va B, 1an
lwot 1a mémen quéan tinh, mémen tai va hé sb
gidm chén.

DPéi véi PMSM gan trén bé mat, c6 thé dat
dwoc hiéu suat diéu khién tdt hon bang cach dat
is = 0. Do d6, md hinh toan hoc cé thé dwoc
biéu dién bang:

di, 1

q .
E = I(Uq - qu — WY ) (4)
de, 1(3 .

at :3(5 P, _TLj (5)

Xac dinh cac bién trang thai cta hé théng
PMSM la:

X, = O — @

X, =% =-0

m

(6)

Trong d6: wrer 12 téc d6 tham chiéu cta dong
co, thwong dat gia tri khdong déi. Theo phwong
trinh (4) va (5) vo&i (6) ta co:

. o1 3py; .

A
) :_?’pli'
2 m ZJ q

()

3
pat u=i,,D= plﬂ%] , phwong trinh (7)

tré thanh:

oo e

Nhw vay, phwong trinh trang thai cia dong
co PMSM co6 dang:
X=AXx+Bu 9)

. _ Xy
Trong do: véc to bien trang thélx{x va
2

) i ‘A—O 1 5o 0
cac ma trdn tham s6 A= ool °7|-pl

3. THIET KE BO DIEU KHIEN SMC VOI1 LUAT
DPIEU KHIEN CHE BO TRUOT MO
3.1. Phan tich luat diéu khién truyén théng

Mat trwot tich phan cé thé dwoc dinh nghia
nhw sau:
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s:x1+cJ';x1dt (10)

Trong d6 ¢ la hdng sb v&i ¢ > 0. Dbi véi mét
trwot théng thwdng, dé 6n dinh tiém can clia
ché do trwot dwoc ddm bao voi téc dd hoi tu
phu thuéc vao gia tri c. Trong ndi dung cla bai
b&o, nhom tac gia str dung mat trwot nay cho tat
ca cac luat trwot dé danh gia wu nhwoc diém
clia cac luat diéu khién véi nhau ciing nhw trong
mé phéng dong co PMSM.

Bo diéu khién ché do trwot c6 thé thiét ké voi
cac dinh luat khac nhau dé ddm bao chét lwong
cla giai doan chuyén dong binh thwdng. Mot
trong nhirng luat trwot cta bo diéu khién SMC
dung phd bién 14 luat tiép can van téc khong doi
(CVRL):

s, =—&sgn(s) (11)

Hang s6 € (¢ >0) biéu thj toc do diém chuyén
dong cda hé tién t&i diém chuyén mach s = 0.
Khi € qua nhé, tbc do dat téi cham. Va khi € qua
I&n, tbc dd tiép can sé& nhanh hon nhung déng
théi d6 bién dong ciing lén.

3.2. Luat diéu khién moi

Nhoém tac gia nghién clru va céi thién tir luat
trwot truyén thdng CVRL va dwa ra luat diéu
khién mé&i (NCVRL), c6 thé thich &ng véi cac
bién thé cla trang thai hé théng va bé mat truot.
Luét tiép can méi nhw sau:

_o M
S.:_5(1 e +a)

sgn(s) 12)

lim|x=0,6>0,1>a >0,

toow

Thong qua luat NCVRL duoc dwa ra &
phuwong trinh (12), ta thdy duwgc néu trang thai
nam cach xa bé mat trwot, tlrc 14 s > 0 thi gia tri
sgn(s) = 1 va trang thai cia hé théng dat dén bé
mat trwot theo téc d6 thay ddi e(1-e™+a)/a.
Ngoai ra, néu |x| — 0 khi t— 0 thi g(1-e™+a)/a
hoi tu vé €. Piéu nay cé nghia la, trong khi trang
thai hé thdng dat dén bé mat trwot, cac hé sb
cla luat sé giam dan dé han ché hién twong dao
déng cla cac quy dao pha xung quanh mat
trwot.

3.3. Do 6n dinh cua luat diéu khién méi

Ham Lyapunov c6 thé dwoc xay dwng nhw

sau:

1
V==¢ 13

5 (13)

Két hop véi phuong trinh (12), ta dao ham
phwong trinh (13) dwoc:

—eia
V=s§= {—gusign(s)]

a

(14)

(1—e"x‘ + a)

_pM
s (1 e +a)

sign(s) <—els| <0

Khi Iwa chon tham sé théa man !Lnjo|x| =0, ¢

>0val>a>0thi V<0 dwoc thiét 1ap. Thong
qua danh gia én dinh Lyapunov cho thay luat
diéu khién trwot mai dwoc thiét ké dn dinh.
3.4. Thiét ké bo diéu khién trwot SMC diéu
chinh téc d6 cho dong co PMSM

Dao ham cua phwong trinh (10), ta c6 dworc:

. T
s:x1+cx1:T—D|q+cx1 (15)
Tw phwong trinh (15), ta c6 dong dién tham
chiéu cua truc q dwoc xac dinh:
. 1 T
iy oveL =—| X +—=+&sgn(s) (16)
D J
Va voi luat diéu khién trwot moi dé xuét
NCVRL, ta co:

(1—e"x‘ +a)

ok

i ==
NCVRL
i D

sign(s)

CX, +TL+5 (17)

x1

@
wWr

Wr->wm

x1
wh-Wr

Wi->wm

(b) NCVRL
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Hinh 1. So do diéu khién trwot SMC véi luat
diéu khién CVRL va NCVRL
4. PHAN TiCH VA MO PHONG
4.1. Thiét lap md hinh mé phéng
Md& hinh mé phdéng thuat toan didu khién
truot véi luat diéu khién méi va dong co PMSM
duwoc xady dwng trén phan MATLAB/Simulink.
Trong sb d6, cac théng sbé déng co duwoc dwa ra
nhuw trong bang 1.
Bang 1. Thong s6 dong co PMSM

M6 men quan tinh J 0,003 |Kg.m?
Hé sb gidm chan B 0,008 | Ns/m
Chu ky trich mau Ts 20 us

4.2. banh gia két qua mé phéng

Panh gia tinh ddng dan cda cta bd diéu
khién trwot véi luat diéu khién méi NCVRL dwoc
thiét ké, cac diéu kién md phong dwoc thiét 1ap
cac tham sd clia bo diéu khién trwot nhw sau:
c=0,3, €= 1800, q=1100, a = 0,7 va tham sb thiét
ké ctia mach vong dong dién B = 2800.
4.2.1. Trwong hop déng coo PMSM chay cac

Théng s6 Giatri |[Pon vi < $ .
Dién trd Stato Re 2875 0 tai thay doéi véi toc dé khong doi
Dién cam doc truc Lq 8,5 mH Trong trwdng hop dong co PMSM chay voi
S8 doi cue p 4 thye hién moé phdng dong co PMSM tir khi khéi
Tt cam cta NCVC yr 0175 Wb dong dén tbc dd6 Qm = 1000 vong/phut, tdc dod
Dién ap mot chidu Uge 311 VDC nay dwoc gilr khong ddi, trong khi dé thi mé
TAn S5 G4l PWM Fom 10 o men tai T thay d6i tv 5Nm lén 10Nm tai thoi
diém 0,1s.
b;' B«}éu khién EI_. 'd: ug* Ug Ualpha f— Ualpha E::E?t:
> 'd ud* #Ud Ubeta F—# Ubeta
wr Bo dién chinh Plva g nares  SVPWM ki
ving phan hdi dong digén Park Te :I
@"H . o Tm The The
Vdc J 3 " Lol tancf— "
"'l[?]l -Eé nghi:h Iwu Béng co PMSM Mux‘a —| ’E'
A iq The [ Bi&n dbi (JI;rk | ™
T Bign dai Plark

Hinh 2. So’ b khéi didu khién déng co PMSM vé&i bd didu khién SMC

Két qua trén hinh 3 cho thdy dd hoi tu cia bo
didu khién véi mét trwot tich phan két hop véi
luat didu khién CVRL cham va cé dd qua diéu
chinh cao. Bo diéu khién SMC v&i luat diéu
khién CVRL va NCVRL cé do sai léch gia tri
RMSV so v&i tham chiéu it hon bd didu khién
PI. Ngoai ra, B6 diéu khién SMC co luat didu
khién trwot méi dé xuat NCVRL céi thién dwoc
dang ké nhuwoc diém cla luat didu khién truyén
théng CVRL vé dd qua diéu chinh, thoi gian hoi
tu cling nhw bién d6 dao déng khi 6n dinh.

1200

Pl === CVRL === NCVRL === Tham chiéu
[

7 7
£ 7
gsuuL
=]
5 050
S
£
= 1000
ﬁmn { 1000 p=s
3
e

950 960
0.00 0.05 0.10 0.08 0.10 0.12

0 I
0.00 0.05 0.10 0.15 0.20
Thoi gian (s)

Hinh 3. Két qua mé phéng téc dé déng co’
PMSM chay tai thay déi vé&i téc doé khong doi
DPé danh gia chi tiét va day du hiéu suét clia
cac bo didu khién, ta c6 thé xem chi tiét thong
sb két qua mé phdng trong bang 2.
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Bang 2. Panh gia thong sé cta cac bo diéu

khién khi thay d6i mé men

Lugt didu Gia tr téc| Téc | D6 qua Tfhca‘y"-’
khién‘va dd khi 6n| do diéu 431 mo
bo diéu | dinh  |hgity | chinh " " -
khien (rpm) | (ms) | (rpm) (rom)
Pl 983,4188 | 9,62 |1044,299 [962,8675
CVRL (1008,5937|66,06 |1027,441 [1003,254
NCVRL [1003,4922|26,04 |1015,940 [997,674

Qua bang 2 c6 thé thay bod diéu khién PI c6
th&i gian hoi tu nhanh (9,62ms), nhwng cac chi
tiéu khac nhw gia tri tbc dd RMSV so v&i gia tri
tham chiéu I&n (sai léch 1,65812%), khi c6 thay
ddi mé men tai thi tbc d6 gidm lon (3,71325%),
dd qua diéu chinh cling cao hon so v&i cac bd
SMC (vuot 4,4299%). Dbi véi bo didu khién
SMC c6 luat diéu khién CVRL cho gia tri RMSV
tét hon (vuot 0,85937%), d6 qua diéu chinh
thap hon (2,7441%) va khi co tai thay dbi thi mé
men thay ddi it hon tuy nhién han ché Ién nhéat
la thoi gian hoi tu ctia bd didu khién nay kha 16n
(66,06ms). Do d9d, ta c6 thé thay bo diéu khién
NCVRL méi cai thién dwoc cac nhwoc diém cla
bd diéu khién SMC c6 luat CVRL va cai thién
dwoc cd thoi gian hoéi tu (26,04ms it hon 2,54
lan twong (rng ctia CVRL).

50 T

PI
— CVRL
= NCVRL
@ Tham chiéu.

Mo men dong co (Nm)
g 8 &
T L—

=1

L L
0.10 0.15

Thoi gian (s)

L
0.05

(a) M6 men ddng co

T T T
! Pl e CVRL e NCVRL

25

<}

N
wn

Dong dién pha A (A)

w
=}

I L
0.05 0.15

&
2
=3

Th‘oiog‘li(a)ln (s)
(b) Dong dién pha A
Hinh 4. Két qua mé phéng dong dién i va
mo men v&i tai thay doi va téc dé khéng doi
Hinh 4 cho thdy khi st dung bod diéu khién
SMC dé xuét sir dung luat NCVRL thi han ché
dwoc dao dong clla mdé men va dong dién so

v&i bod diéu khién Pl nhung lai Ién hon CVRL khi
khé&i dong.
4.2.2. Trwong hop déng coo PMSM chay cac
tai khéng déi véi téc dé thay dobi

Trong trwdng hop ddéng co PMSM chay véi
tai khong déi va téc do thay ddi, nhdm tac giad
thwc hién mé phéng dong co PMSM véi tbc do
thay ddi tr 800 vong/phut I&n 1000 vong/phtit tai
thi diém 0,1s trong khi d6 mé men tai T, tai gitv
& trang thai khéng ddi 10Nm.

1200

T T
P] emmm= CVRL ====NCVRL === Tham chiéu

II 7

g
8

850

&
]
8

—

1000

Téc d6 dong co (rpm)

800
[

758.00 005 0.10 0.10 | 0.12 0.14
800 0.05 0.10 0.15 0.20
Thoi gian (s)

Hinh 5. Két qua mé phéng téc dé dong co’

PMSM chay tai khéng déi véi téc do thay déi

Két qua trén hinh 5 twong tw nhw & hinh 3,
do hoi tu cla bo diéu khién SMC véi luat trrot
m&i NCVRL cai thién hon cta bd diéu khién
SMC véi luat trwot truyén théng CVRL. D6 gon
séng cla téc dd khi én dinh cla cac bd diéu
khién SMC ciing tét hon so véi khi déng co thay
doi tbc do vai bod didu khién PI.

50

T T
PI e CVRL
= NCVRL e Tham chiéu

Mé men dgng co (Nm
N
(=]

I I
0.05 0.10 0.15
Thoi gian (s)

(a) M6 men dong co

Dong dién pha A (A)

P] e CVR[ e NCVRL

I I
0.05 0.15 0.20

0.10
Thoi gian (s)
(b) Dong dién pha A

Hinh 6. Két qua mé phéng dong dién ia va
mo men vé&i tai khéng déi va téc do thay doi
Hinh 6 cho thdy khi st dung bo diéu khién
SMC thi han ché dwoc dao déng ctia mé men
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5. KET LUAN

Bai bao nay cho thay bo diéu khién truot voi
luat diéu khién moi dwoc dé xuat NCVRL va
tinh 6n dinh manh mé clGa hé théng duwoc dua
ra voi cac két quad thuwc nghiém khac nhau.
Nhém tac gid da dwa trén két qua mé phéng cua
02 b diéu khién SMC véi luat diéu khién CVRL,

ng dung cla diéu khién SMC cho hé théng
déng co PMSM gilp nang cao chét lwong diéu
khién cGa hé théng. Nhom tac gia tiép tuc
nghién clru sdu hon nham cai thién d&c tinh tbt
hon, va han ché cac gon séng clia mé men dau
ra cling nhw dao ddng cta téc dd dong co khi
chay & ché do n dinh.

NCVRL va Pl dé danh gia wu nhuwoc diém cua
tirng bo diéu khién.

TAI LIEU THAM KHAO

1. S. Wang, J. Kang, M. Degano, A. Galassini, and C. Gerada (2020), "An Accurate Wide-Speed
Range Control Method of IPMSM Considering Resistive Voltage Drop and Magnetic Saturation,"
IEEE Transactions on Industrial Electronics, vol. 67, no. 4, pp. 2630-2641, 2020.

2. V. M. Bida, D. V. Samokhvalov and F. S. Al-Mahturi (2018), "PMSM vector control techniques —
A survey," 2018 IEEE Conference of Russian Young Researchers in Electrical and Electronic
Engineering (EIConRus), Moscow and St. Petersburg, Russia, 2018, pp. 577-581.

3. C. El Moucary, E. Mendes and A. Razek (2002), "Decoupled direct control for PWM inverter-fed
induction motor drives," in IEEE Transactions on Industry Applications, vol. 38, no. 5, pp. 1307-1315,
Sept.-Oct. 2002.

4. Chang, X. H.,, Liu, Y., & Shen, M. (2019). Resilient control design for lateral motion regulation of
intelligent vehicle. IEEE/ASME Transactions on Mechatronics, 24(6), 2488-2497.

5. Yuan, X., Chen, J., Liu, W., & Lee, C. H. (2022). A linear control approach to design digital speed
control system for PMSMs. IEEE Transactions on Power Electronics, 37(7), 8596-8610.

6. Li, X., Wang, X., Gao, P., & Gu, Y. (2021). Model predictive current control algorithm based on
joint modulation strategy for low-inductance PMSM. IEEE Transactions on Power Electronics, 37(1),
806-819.

7. S. M. Gadoue, D. Giaouris and J. W. Finch (2010), "MRAS Sensorless Vector Control of an
Induction Motor Using New Sliding-Mode and Fuzzy-Logic Adaptation Mechanisms," in IEEE
Transactions on Energy Conversion, vol. 25, no. 2, pp. 394-402, June 2010.

8. Ma, L., Mei, K., Ding, S., & Pan, T. (2023). Design of adaptive fuzzy fixed-time HOSM controller
subject to asymmetric output constraints. IEEE Transactions on Fuzzy Systems.

9. Lu, W, Li, Q. Lu, K., Lu, Y., Guo, L., Yan, W., & Xu, F. (2021). Load adaptive PMSM drive
system based on an improved ADRC for manipulator joint. IEEE Access, 9, 33369-33384.

10. Song, J., Wang, Y. K., Zheng, W. X., & Niu, Y. (2022). Adaptive terminal sliding mode speed
regulation for PMSM under neural-network-based disturbance estimation: a dynamic-event-triggered
approach. IEEE Transactions on Industrial Electronics, 70(8), 8446-8456.

11. Zuo, Y., Lai, C., & lyer, K. L. V. (2023). A Review of Sliding Mode Observer based Sensorless
Control Methods for PMSM Drive. IEEE Transactions on Power Electronics.

12. Young, K. D., Utkin, V. I, & Ozguner, U. (1999). A control engineer's guide to sliding mode
control. IEEE transactions on control systems technology, 7(3), 328-342.

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.02, Ne 03, 2024



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 02, SO 03, 2024 PIEN T - T PONG HOA

Théng tin cta tac gia:

NCS. Tran Thanh Tuyén

Vién Ty déng hod, Dai hoc Trung Nam, H5 Nam 410083, Trung Quéc.
Khoa Dién, Trwong Dai hoc Cong nghiép Quang Ninh.

bién thoai: +(84).977 386 134 - Email: tuyenttbk48@gmail.com

ThS. Doan Thj Nhw Quynh

Khoa Dién, Trwong Dai hgec Cong nghiép Quang Ninh

Dién thoai: +(84). 983.998.883 - Email: nhuquynh.dhcngn@gmail.com
ThS. Nguyén Thi Phac

Khoa Dién, Trwong Dai hge Céng nghiép Quang Ninh

bién thoai: +(84). 977 512 911 - Email: phucqui.edu.vn@gmail.com
ThS. D6 Thj Hoa

Khoa Dién, Trwong Dai hoc Céng nghiép Quang Ninh

Dién thoai: +(84). 868 152 986 - Email: dohoagn@gmail.com

THE NEW SMC SLIDING CONTROLLER DESIGN IMPROVES SPEED FOR
PERMANENT MAGNET SYNCHRONOUS MOTORS

Information about authors:

Tran Thanh Tuyen, PhD student, Automation of School, Central South University, Changsha,
Hunan 410083, China.

Department of Electrical, Quang Ninh University of Industry. Email: tuyenttbk48@gmail.com
Doan Thi Nhu Quynh, Master, Department of Electrical, Quang Ninh University of Industry.
Nguyen Thi Phuc, Master, Department of Electrical, Quang Ninh University of Industry.

Do Thi Hoa, Master, Department of Electrical, Quang Ninh University of Industry.

ABSTRACT:

Slide mode control (SMC) is one of the current popular control methods. To solve the
shortcomings of the constant velocity reaching law (CVRL) when it cannot converge quickly and is
affected by external speeds when working, this paper designs a sliding law controller that improves
the CVRL control law. First, the authors propose a mathematical model and state of the permanent
magnet synchronous motor (PMSM) in the ideal case with the parameters of the PMSM motor. Next,
the authors proposed a new control law, NCVRL, and tested the Lyapunov stability of the new control
law. The simulation results of the new sliding controller showed that the speed and torque of the
system both achieved good performance and had improved convergence. The paper presents the
construction of a sliding control system for PMSM motors on Matlab/Simulink software.

Keywords: Permanent magnet synchronous motors (PMSM), constant velocity reaching law
(CVRL), sliding mode control (SMC), simulation model.
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