P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

DANH GIA BONG HOC PHUONG PHAP BIEU KHIEN
FCS - MPC CHO BONG CO KHONG DONG BO 3 PHA
PUOC CAP NGUON BOT NGHICH LUU 3 MUC

PERFORMACE EVALUATION OF FCS-MODEL PREDICTIVE CONTROL OF INDUCTION MOTORS FED

BY THREE LEVEL INVERTER

TOM TAT

Bai bdo trinh bay phuong phap thiét ké b diéu khién dy béo cho dong co
khong dong bd 3 pha véi ngudn cap la nghich lru da mic cau H ndi tang. T
dong hoc clia hé thang dé danh gia phong phap MPC. Muc tiéu chinh clia viéc
ap dung phurong phap MPC cho b hién d6i da mic cau H la digu chinh dong dién
dau ra phia xoay chiéu c6 dang hinh sin mong mudn, dién ap trén cc pha phia
xoay chiéu hoat dong on dinh vdi dao dong thap. K&t qua mo phdng khi dp dung
phuang phap MPC cho b@ hién d6i cau H ba mic dwoc thyc hién trén phan mém
Matlab-Simulink da ching minh céc wu diém clia bo bién ddi khi ap dung thuét
toan diéu khién du béo.

Tir khéas: Bigu khién dy bao (MPC), nghich lvu 3 mirc, céu H ndi tang, dong co
khdng dong bd, FCS-MPC.

ABSTRACT

This paper presents a finite control set - model predictive control (FCS-MPC)
of induction motor fed by a multilevel cascaded H-bridge inverter. We based on
the performace of system to evaluate the MPC method. The control system
provide tracking of alternating current followed a sine wave reference. A
simulation model of a seven-level CHB converter has been built on Matlab-
Simulink which has demonstrated the advantages of the converter when
applying MPC as reduced the switching frequency and produced output voltage
with very low total harmonic distortion at the AC side of the converter.

Keywords: Model prediction control (MPC), three level inverter, Cascaded H-
bridge, induction motor, FCS-MPC.
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1.DAT VAN BE

Su phat trién lién tuc clia cac linh kién ban dan, kha ning
(*rng dung clia bd vi xt ly hién dai va cong nghé x ly tin hiéu,
da cho phép thuc hién cac bién phap diéu khién tinh vi hon
dé dap (ng nhu cau ngay cang ting clia quéa trinh diéu
khién. Diéu khién dv bao (MPC) la mét trong nhirng phuong
phap dap (ng duoc cac diéu kién nay. MPC lan dau tién duoc
gidi thiéu vao nam 1960 va duwgc ring dung nhiéu trong céng
nghiép vao ndm 1970 [1, 2, 3]. Hon 40 ndm qua, diéu khién
dv bao cho céc hé tuyén tinh da dugc ap dung rong réi. Qua
trinh tinh toan clia bd diéu khién dy bao phtic tap hon so véi
céc bo diéu khién khac, tuy nhién né nang cao do chinh xac,
on dinh va diéu khién nhanh hon. T&r nhitng ndam 1980, MPC
bat dau dugc tng dung trong dién ti cong suat, lic nay do
han ché vé ky thuat xt ly nén né chi dwoc ting dung cho cac
hé théng tan s6 thap [4]. V@ ban chat digu khién dy bao gbm
nhiéu cac phuong phap diéu khién khac nhau c¢é chung mot
dac diém, d6 la sir dung cac mé hinh todn hoc ctia hé thdng
dé dv doan hanh vi tuong lai. Viéc thuc hién duoc bd diéu
khién MPC yéu cau nhirng phtc tap v& mat toan hoc, doi hoi
nang luc tinh toan clia may tinh phai I&n. Trwéc day, van dé
nay gap nhiéu khé khan, tuy nhién nhitng nam gan day nang
luc ngay cang tang clia cac may tinh hién c6 cling nhw sw
phét trién khdng ngirng clia cac phwong phap giai s6 danh
riéng cho diéu khién dy bao phi tuyén dd mang dén kha
nang ng dung ctia MPC cho cac hé dong hoc bién doi
nhanh. MPC két hop véi b vi xtr ly DSP, FPGA...[5, 6]. Viéc 4p
dung MPC cho dién tr cdng suat da c6 cd nhitng loi thé
riéng dé ap dung trong thuc té dé dang hon. Mot sé uu diém
cla diéu khién dy bao nhw: Phu hop véi hé thong MIMO;
diéu khién nhigu qua trinh trong cung mét lic véi cac hé
thong don gian cling nhu hé théng phiic tap; dwa ra phuong
phép diéu khién vuot tredc, co kha nang xt ly diéu kién rang
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budc, rat hiéu qua khi quy dao dat da biét truwdc, dé dang
thue hién luat diéu khién tuyén tinh cho bd diéu khién trong
treong hop khong han ché dau vao/ra. Tuy nhién, diéu khién
dv bao ciing tén tai mét s6 nhwoc diém nhu: Can phai thuc
hién chinh x4c mé hinh déi twgng, van dé nay kho thuc hién
v@i cac hé théng phc tap; tinh toan phirc tap hon b diéu
khién PID va mot s6 bd diéu khién khac.

Nghich lvu da cap da duoc st dung rong réi trong cac
(rng dung céng nghiép véi dai dién ap cao, cong suat Ién
(vi du, hé thdng bom nha may nwéc va quat gié nha may xi
mang...) nho cac vu diém cla chiing so vai bién tan hai
cdp, nhr dang séng dau ra budc c6 dd méo song hai thap
hon, giam dién ap dat Ién céc linh kién ban dan cong suét,
t6c do thay déi dién ap tkc thoi thdp hon dv/dt, tan so
doéng cat bo bién déi giam... Hién nay, bién tan da mic c6
cac dang cau tric co ban: Cau trac diot kep (NPC) [7], tu
dién bay (FC) [8, 9], cdu H nGi tang (CHB) [10, 11] va bd
chuyén doi da cdp moé-dun (MMC) [12, 13, 14]. Tir thuc té
thay rang, voi lwgi dién ha ap co dién ap day 380VAC khi
mudn chay dong co IM A/Y : 380/690 chay dong co & dién
ap 690VAC la kho khan. Tuy nhién, bo bién d6i nghich lvu
da muic la mét giai phap tét dé giai quyét van dé trén. Bén
canh do, viéc dién ap, dong dién dit 1én céc van ban dan
nhé hon so véi nghich lku ngudn ap ba pha thdng thuong
lam cho gia thanh cac van cong suét cling giap xudng cling
la mét vu diém cuia nghich lvu da mic.

Vi vay, bai bao nay st dung phuong phap diéu khién
FCS - MPC diéu khién cho dong co khéng déng bé ba pha,
str dung nghich lvu da muc. Véi muc tiéu la phat huy duoc
wu diém ctia MPC va nghich lvu da mirc cau H néi tang. Bén
canh dé viéc danh gia déong hoc clia hé théng dé thay rd
hon duoc wu diém ctia MPC.

2. MO HINH HOA HE THONG
2.1. M6 hinh héa b6 bién doi da mirc cau H n6i ting ba pha
2.1.1. So d6 cau tric bd bién ddi da mirc cau H ba pha
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Hinh 1. So d0 cdu tric nghich lwu 3 mic cau H ndi tang
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Hinh 1 mo ta so d6 cdu trdc bd bién doi ba pha ba miic
cau H ndi tang duoc cdu thanh tir ba cau H mac ndi tiép
trén mdi pha, mdi cau H gdm 4 van ban dan IGBT méc theo
so do cau, dwoc cung cdp bai ngudn mét chiéu va co thé
tao ra ba cap dién ap dau ra la: +V,, 0, -V, bang cach dong
mé cac cdp van (S, S,) va (S, S,), tng véi cac trang thai
dong mé la “0” va “1” [3]. Phia mot chiéu yéu cau cac nguodn
mot chiéu doc 1ap, do do6 bo bién d6i nay rat pha hop dé
két ndi cac tdm pin nang lwvgng mat troi vao lwdi dién [1].

2.1.2. M6 hinh bd bién d6i da mic cau H ndi tang trén
mién thoi gian lién tuc

Phuwong trinh mo ta dién ap phia xoay chiéu ctia bo bién
d6i cau H ndi tang trén hinh 1.

di, _

v, :LE—Fle j=ab,c (1)

Gia thiét tai ba pha phia xoay chiéu la can bang, dién ap
trén moi pha phia xoay chiéu:

Va =Vao = Van T Vo
Vp = Vpo = Vn + Vo (2)
Ve =Vpo = Vo T Vivo
Dién ap vy, la dién ap & ché do thdng thuong voi gia tri
duwoc tinh & cong thic (3):

1
Vo (D) = E[Va (D+V, (D) +V, (D) ©)
Suy ra:

di,(t .
V()= LT—I—R.IJ(t)—I—VSj (D[4 Vo (D) (4)

T (4) m6i quan hé gitra dong dién va dién ap bd bién
dwoc mo ta bdi biu thire sau:

dij(t) R, 1

= O+ VO Vi () =V, (D) (5)

Mai dién &p v,(t), vy(t), v,(t) c6 thé nhan mdt trong bay
murc dién ap VJC (—n,—n+1...,0,...,n) va dugc goi la cac mirc
trang thai dién &p (state level). Tir d6 ta co thé biéu dién:

Vi(t) = Ve vii(t) (6)

Trong dé: vy € {-n,—n+1,..,0,....n}

Dé tao ra céc tin hiéu diéu khién, mé hinh khéng gian
trang thai duoc st dung dé tim gia tri du bao ctia dong dién:

2
V= E(VaN +aVyy + aZVcN) (7)
Vin = 5; # Ve @)

Trong d6: a =e”™?;a> =e!*™?
Str dung chuyén déi nay, (3) dwgc md ta nhu sau:
di
B pi
L ;t +Riyp = Vg4 9)

Trong do: v, la vector dién 4p va iy la vector dong dién
phia xoay chiéu clia bd bién dai.
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2.1.3. M6 hinh gian doan clia b6 bién doi da mic cau H
ndi tang

Phurong phap diéu khién dy bdo clia cdu H néi tang
duoc thyc hién dya trén md hinh gian doan. C6 nhiéu
phuong phép gian doan héa khac nhau véi dé chinh xac
khac nhau. Tuy nhién néu chu ky gian doan di nho thi
phuong phép Euler tién co thé ap dung do tvong doi don
gian, trong dé str dung dao ham bac nhat dé xap xi cac bién
diéu khién nhu sau:

dx X(tk+1)_x

N 10

S

O day, T, la thoi gian 18y mau, x(t, . ,) va X(t,) 1a gia tri cla
cac bién diéu khién trong thoi gian Idy mau tiép theo va &
trang thai hién tai. Tr (5) thuwc hién roi rac héa thu dugc
phuong trinh sai phan dang (11).

jk+) (1 R

. 1
: iz—fﬁmy+fhmm—vmao—v4m]un

Tir (11) c6 thé biéu dién mé hinh gian doan clia dong
dién phia xoay chiéu nhu sau:

RITS ]ij (k) JF%[VJ (k)= Vi (K) = vy (K] (12)

ij(k+1)_[1

Tl (12) viét dugc phwong trinh trang thai gian doan
duwéi dang (13).

x(k +1) = Ax(k) +Bu(k) +Ev, (k) (13)
Trong dé:
. Vla(k)
k Vga(K)
xmzrz;uok“fwm—mm;
° o Vlc(k)
RT,
1——= 0
A_| L ;B_Vd°T5[2 -1 —1];
RT, 3L -1 2 -1
0 —
_ T[ro0
" Lo 1

2.2. M6 hinh héa déng co khdong dong bo

Pong co khéng déng bo (IM) ¢é thé dwgc mo hinh hoa,
céc truc o va B cla dién ap stator ctia IM duoc tinh la tong
cla dién ap trén dién tré va dao ham cua cac lién két tir
thong stator trong khung tham chiéu ding yén nhu sau:

Ugq = Ryls + LW

0 =R +L Y —jzpwi,

: : 14
qJS = les +Lm|r ( )
qu = I‘rir + I‘mis

Trong dé, i; dong dién stator; i; dong dién rotor; R,
dién tr¢ stator; R.: dién tr& rotor; w: téc dd goc rotor; z,: s6

doi cuc; L, L, dién cam; L,; hd cam; ,, .. tir thdng stator,
rotor.

O hé phuong trinh trén dai lvgng khong can thiét duoc
triét tiéu ra khéi hé nhu vector dong dién rotor i, va vector
W Al qJFB L_s

tr théng stator Y, Pat ¢ =P, =—"; T =—;
g qJ ? quu Lm quB Lm s RS
L L2 LA N
T, =—-;0 =1——""ta c6 hé phuvong trinh sau:
R, L.L,
di, l1-o l1-0
—**—Jr— sa+_‘Ij
dt ( i oT,
+1—0w\11 +iu
0 S
di 1 1-¢ 1-0
sp .
==+ + v
at ~ ot Tt Vet gy U
l1-0 . 1 (15)
+ w¥, + Ugp
0 S
d‘Ijm :i saii‘lj'ra 7(*)‘14[5
dt T, T,
dv, ,
dt T, T,

Phuwong trinh momen trén truc dong co khéng dong bo
thé hién qua dong stator va tlr théng stator theo cong thirc:

3
Te = Ezp(wins) (16)

3. THIET KE BO BIEU KHIEN FCS - MPC CHO DONG CO IM

3.1. Roi rac héa phuong trinh trang thai cila dong co
Duva trén md hinh héa dong co khéng doéng bd rotor

I6ng s6c duoc trinh bay trong phan trén, mdi quan hé gitta

tlr thdng stato va tir thdng rotor dugc trinh bay trong [16].
Roi rac hod (15), theo:

% Xk +D —x(k)

17
dt T, (17)
Phuong trinh dv bao dong dién & chu ky lam viéc k+1:
. T 1-o 1-o
k+D)=|1-——-T—|i, (K)+ T—u/, (k
Isa( + ) O'TS O'Tr sa( )+ T,— quu( )
HTE g (0 +T—Lu, (9
) (18)
. T 1-o 1-o
i (k+1) = 1__TS_T0_Tr sg<k)—TTw%( )
1-o 1
+T0_Tr%< )+ TIUBO()

Tuong ty ta cling sé cé dugc phwong trinh dy bdo dong
dién tai thoi diém k+2:
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i (k n 2) i T T 1-0 i (k n 1) n Dién ap dinh mirc Ugm 690V
GTS GTr Tanso f 50Hz
Tlo__l_o-llJI{a(k—‘—l)—‘—Tlgowwzg(k“’l)“'-ro%usu(k +1) Sﬁdf)lCLFc Zp 1
' ° (19) Dién trd stator R 60
i (k +2)=|1— T _lo igg (K+1)— Dién trg rotor R, 60
aT, aTl, o
1o 1o 1 biéncamLm L, 1,094H
TT(H% (k+2)+T oT Y (k+2)+ T s (k+12) Pién cam stator L, 1,134H
R o Dién trd rotor L, 1,134H
Phuong trinh dy béo tir théng: —
Téc do dinh mic Ngm 2880rpm
W, (k+1)= %isa (k)+|1- Tl]luia (k)—wTyyg (k) Momen quén tinh Ji 0,0018kg.m?
' ' (20) Diénap 1 chiguV,, Ve 600V
W (k+1)= %isp (K) -+ @TW, (k) + |1 Ti]% (k) Chu ky trich mAu T 50us
r r Béng 2. Thong s6 b diéu khién tir thong
Trong do, T: chu ky trich mau B didu khién t théng
3.2. M6 hinh dy b4o dong dién Kp 8
Nguyén ly va thuat toan diéu khién dy béo cho déng co Ki 40
IM dwoc trinh bay nhu hinh 2. SR
woc ynnehl ! B0 diéu chinh toc do
Napi®, i, Y, u. @ Kp 1
Ki 80

l

For i=1:19

{

Tinhig glk + 11in glk + 2]

!

Tinh g;

!

i>19

+

Tim ming;

l

Tin hiéu digu khién
ug ng voi g; min

l

K&t thic

|
Hinh 2. Luu d6 thuét toan diéu khién
Trong d6, ham muc tiéu sé dugc xac dinh bdi biéu thic:

(21)

3= [ (0 —igp (k + 20 +[ligg (0 —igg (c + D)

4. MO PHONG

Théng s6 mé phong va thong s6 bo diéu khién tir théng
nhu trong bang 1, 2.

Bang 1. Thong s6 md phdng

Cong suét dinh mikc P 2,2kW
Tai dinh mite My 7,3N.m
Dong dinh mikc Lim 2,7A
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Kich ban 1: Phat huy cong suat

Tai thoi diém ban dau dat tir thong bang tir théng dinh
mirc, tai 0,2s, bat dau dat téc dé va momen, M, = M,,, =
7,3N.m, toc do dat tang dan Ién wg,, = 300rad /s v6i gia
t6c 4000rad /s?. Tai thoi diém 0,6s dao chiéu téc dd, téc do
dat giam dan xuéng —300rad /s . Tai thoi diém 1,1s, t6c do
dat tang dan vé 0.

— 1.5 —
el :‘
E _: y 1d_ref]
%0 1 ':' [} lwrd
«Q =
=IO H
=05
& ]

0 Il 1 Il Il 1

0 0.2 0.4 0.6 0.8 1 1.2
Time [s]
Hinh 3. D0 thi dap (ing tlr thong
5 ; ;
= Isd

z 6 I | ! | |mmm Tsd ref]-|
©
24
()]
C
3 2f — -

0 =

0 0.2 0.4 0.6 0.8 1 1.2
Time [s]

Hinh 4. Db thi dong dign i,
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Dong Isq [A]

| | | | | |

0 0.2 0.4 0.6 0.8 1 1.2
Time [s]

Hinh 5.9 thi dong dién i,— i .

0 0.2 0.4 0.6 0.8 1 1.2
Time [s]

Hinh 6. B thi dép tng toc dd

0 0.2 0.4 0.6 0.8 1 1.2
Time [s]

A ke 05§ 0 076 0.77 078
Time [s] Time [s]

Hinh 8. D6 thi d6 dap mach tdc d9, momen

10» | | | i sa ref

—i_sp ref]
e S0

5 ! | | |_|= =i=isp

Hinh 9. B0 thi dong dién dat va dong dién dong co trén hé toa do 0o

4
~ _w— -~
2 T / ,/: s 1
= / 7 .
- 0 '/ ,' ‘\‘\ ‘\
3 y 4 S
LIS ,’ \ I 1”_
N > . LN  Fa
0.405 0.41 0.415 0.42 0.425

Time [s]

Hinh 10. Hinh &nh thé hién sty dap tng clia dong dién dong co trén hé toa do
0op

Kich ban 2: Phat huy momen

Cho momen tai c6 dang xung va téc do dit bang 0 voi
muc tiéu danh gia kha nang phat huy clia momen. biéu
kién md phéng nhu trong bang 3.

Bang 3. Diéu kién md phong 2

Théng s0 md phong

Thii gian o Jo2 Josa Jos |1

Trthong v/, 148

Tée do dit 0

MomentaiT,, o l13 Jo |13 o

—

— 27 |m—\V re

3

<

4

g’ Y

&

=

0 0j2 0;4 0;6 0.8 1 1.2

Time [s]

Hinh 11. Hinh &nh d bam tdc do khi moment hay doi

8 1N
EOF i ] |
Z
4T i | i
E,
= | |
0
(0] 0.2 0.4 0.6 0.8 1 1.2

Time [s]
Hinh 12. Hinh &nh d&p tng clia momen

7.8

7.6

1 1 L
0.2 0.21 0.22 0.23 0.24
Time [s]

Hinh 13. Hinh &nh thé hién d qua d momen
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1.5mpm
2 = = yrd ref
E 1k _\urd ref| |
on WA
=
Nl
= 0.5
=
H

0
0 0.2 0.4 0.6 0.8 1 1.2
Time [s]

Hinh 14. Hinh anh d6 dép tng ctia tlr thong

gL
l_|6 = !
= — Isd
2 4r T == 1Isd re
(=12
=
&2t

0 -

(0] 0.2 0.4 0.6 0.8 1 1:2
Time [s]

Hinh 15. Hinh &nh d6 dap ting dong dién tap tlr thong

Kich ban 3: Banh gia dong hoc khi thay doi vé tham so.
Vi cac diéu kién md phéng nhu kich ban 2. Tuy nhién, thay
déi théng s6 dong co trong pham vi 15% dé danh gia tinh
on dinh, sy phu thudc tham so clia phrong phap.

Béang 4. Tham 0 diéu ctia hé thdng thay doi.

Thong s méi
Pién trd stator 1,15* R,
Pién tra rotor 1,15* R,
HA cam 0,9 x L,
Dién cam Stator 0,9 * L
Dién cdm Rotor 0,9 * L,
—
— 20 == W ref]
3
<
2 .
=
Q
Nie)
= ok
0 0.2 0.4 0.6 0.8 1 1.2
Time [s]
Hinh 16. Hinh &nh do thay d6i toc dd khi moment hay d6i
. ,
| w—T'm
=6 l T
= |
T4t | |
Ea} I ! |
=
[
() — —
0 ()12 ()i4 ():() ()iX i 1.2
Time [s]

Hinh 17. Hinh &nh d6 dp tng ctia momen
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[N.m]
~ ~
EN o)}
-1
| =
= ——
| = |
==
| =
§
%

72 I
0.2 0.205 0.21 0.215 ().ﬁ2 0.225 0.23 0.235
Time [s]
Hinh 18. Hinh &nh d6 qua dd momen
Bang 5. Thdng ke trang thai dong hoc cda toc do
Thoigian | Thoigian | Ddqua | Sailéch
daptng | quadd |diéuchinh| tinh
(s) (s) (%) (%)
Diéu kién mé phdng 1 0 0,07 1,6% 0
Diéu kién mé phéng 2 0 0,07 2,3% 0
Diéu kién mé phéng 3 0 0,07 2,3% 0
Bang 6. Thdng ke trang thai dong hoc clia momen
Thoigian | Thoigian | BOqud | Sailéch
daplGng | quadd |diéuchinh| tinh
(s) (s) (%) (%)
Diéu kién mé phéng 1 0 0,04 9,6 2
Pidukiénmophéng2 | 0,002 0,04 7 18
Biéukiénmdphéng3 | 0,002 0,04 7 2
Nhan xét:

O ba diéu kién md phoéng dua ra thdy rdng dong dién
tao md men, tir théng bam theo lvgng ddt nhw hinh 3, 4, 5,
7,12,14, 15,17

Ca 3 diéu kién tir thdng dap rng nhanh khoang 0,1s
nhu hinh 3, 4, 14, 15

Vé kha nang dap trng clia toc do tir hinh 6, 11, 16 va bang
5 ta thdy: O’ ca ba dieu kién md phdng: Thoi gian dap rng
gay nhu la ngay lap tuc (0,02s) bam theo toc do dat; Thoi
gian qua do & ba trvong hop déu la 0,07s gan nhu ngay lap
tic; DO qua diéu chinh 1,6%, 2,3% déu rat nhé va thao méan &
mUrc t6t so v6i cac chi tiéu chat lvgng; Bac biét sai 1éch tinh
gan nhu bang khdng trong ca ba diéu kien mé phéng.

Vé kha nang dap (rng clla momen tr cac hinh 7, 8, 13,
14,17, 18 va bang 6 ta thay: Thoi gian dap (rng clla momen
I&n nhat 0,02s gan nhu md men dwgc dap (ng ngay lap tic;
Thoi gian qua do 0,04s rat nhd mé men gan nhuv 6n dinh
ngay; D6 quéa diéu chinh I6n nhat 9,6% nam trong gi¢i han
cho phép; Sai léch tinh I&n nhat 2% nhw vay md men twong
doi min.

Véi thoi gian dap (rng, thoi gian qua do déu rat nho. Bén
canh d6 dé quéa diéu chinh, sai léch tinh d&u ndm trong gidi
han cho phép & mic t6t chitng td phrong phap digu khién
¢6 doéng hoc tot.

O diéu kien mé phéng 3 véi diéu kién thay déi trong
pham vi 15% tham s6 nhu bang 4 cho ra déng hoc van rét
t6t ching t6 phuwong phap diéu khién MPC tuong déi on
dinh véi sy thay doi ctia tham so.



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

[6]. M. Perez, M. Vasquez, J.
Rodriguez, and J. Pontt, 2009. FPGA-

based predictive current control of a
three-phase active front end rectifier. in
Industrial Technology, 2009. ICIT 2009.
IEEE International Conference on, pp.
1-6.

[7]. Nabae, I. Takahashi, and H.

Akagi, 1981. A new neutral-point
clamped PWM inverter. IEEE Trans. Ind.

Appl., vol. 1A-17, pp. 518-523.
[8]. T. A. Meynard and H. Foch,

w™ - 1992. Multi-level choppers for high
‘) ]B""”“%‘S”E‘V"’Cﬂ A ) ) voltage  applications. Eur.  Power

o o i i mpc 1 Electron. DrivesJ., vol. 2, no. 1, p. 41.
o I \ [9]. T. A. Meynard, H. Foch, P.
I, Thomas, J. Courault, R. Jakob, and M.
¥, ap Nahrstaedt, 2002. Multicell converters:
— bsa |~/ Basic  concepts and  industry
i MOHINHIUTHONG | dep | / abo applications. IEEE Trans. Ind. Electron.,

o | vol. 49, no.5, pp. 955-964.

Hinh 19. So d6 nguyén Ii clia hé thong
5. KET LUAN

Bai bao da trinh bay két qua nghién clru ap dung
phuong phap diéu khién diy bao FCS-MPC cho b6 bién doi
3 mirc st dung cau H ndi tang. Tl yéu cau chat lvgng dau
ra phia xoay chiéu cta cau H néi tang, phuvong phap FCS-
MPC da dv bao duogc trang thai dong dién & chu ky lam viéc
ti€p theo dwa trén m6 hinh toan hoc toan hoc clia b bién
déi dé chon ra céc trang thai lam viéc t6i wu clia dong dién
théng qua ham muc tiéu. Qua két qua mé phong thay rang
phuong phap diéu khién cho déng hoc clia hé théng tot:
mo& men tac déng gan nhu ngay lap tic; sai léch tinh clia
mo men, toéc do rat nhd; téc do bam theo tdoc do dit;
phuong phap diéu khién it phu thudc vao tham sé.

LOICAMON

Nhém téc gid tran trong cdm on Trwdng Pai hoc Hung
Vuong da ho trg thong qua dé tai trong diém cép truong.
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