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Tom tat

Bai bao trinh bay két qua nghién ctru, ap dung phuong
phép diéu khién du bao tuong minh cho dbi tuong 1a
hé truyén dong dong co ddng bo kich thich vinh ciru
dugce nudi boi bién tan ma tran. M6 hinh dbi tuong
dong dién, va ciing 1a md hinh trang thai ciia dong co,
mang dic diém phi tuyén bilinear, dugc dua vé dang
mdt mo hinh tuyén tinh tham s hing trong pham vi
mién dy bao khong quéa dai. Nho d6, d& dang thiét ké
dugc bo diéu khién du bao twdng minh véi su hd tro
cua cong cu Multi-Parametric Toolbox. Ngoai ra, mot
thanh phan c6 chtra khau tich phan dugc cong thém
vao dau ra cua bd diéu khién du bao dé triét tiéu sai
l&ch tinh gay ra bdi sy kém chinh x4c cia mo hinh.
Hiéu qua ciia bd diéu khién du bao da thiét ké duoc
kiém chung thong qua mé phong sb. Nhimng két qua
kha quan dat dugc hra hen day co thé 1a mot giai
phap diéu khién chit lugng cao, phu hop véi cac hé
thdng thuc nghiém thong dung hién nay.

Tir khoa: diéu khién du bdo, dong co déng bo kich
thich vinh ctru, bién tin ma tran

Abstract

The paper presents the initial research results on
applications of explicit model predictive control to
electric drive systems using matrix converter fed
permanent-magnet synchronous motors. The current
process model or the motor’s discrete state model,
which is characterized by a bilinear characteristic, can
be considered as a linear time-invariant model during
the prediction horizon which is not so long. Based on
that assumption, it is easy to design explicit model
predictive controller with the support of a MATLAB-
based toolbox named as Multi-Parametric Toolbox.
Besides, a component containing integrator is added
to the predictive controller’s output in order to
remove the static error caused by the inaccurate
model. The effectiveness of the designed predictive
control law is validated by digital simulations. It is
shown that this method can be a high-quality solution
which is suitable for common experimental systems.
Keywords: model predictive control, PMSM, matrix
converter
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trén hé toa do tua theo tur thong dq

Lsgs Lsg H Dién cam stator doc va ngang truc
Tsa, Tsq S Hing sb thoi gian truc dq

w,w, rad/s Tbc d6 goc co, toe dd goc stator
Py Wb Tu thong cuc

Te, T N.m  Momen dién tir, mOmen tai

X Gia trj dat cia dai luong X

u Gia tri tdi wu cua bién diéu khién
Ts s Chu ky trich mau

Chir viét tit

DCPBKTVC Dong co dong bo kich thich vinh ciru

BTMT Bién tdn ma tran

CSPK Cong suat phan khang

MPC Model-based Predictive Control
EMPC Explicit MPC

mp-QP Multi-parametric Quadratic Programming
FCS- Finite Control Set

CCs- Continuous Control Set

1. Datvan de

Céc hé dién-co trong truyén dong dién dén nay noi
chung déu duoc mé ta bang nhitng mod hinh toan hoc
tuong ddi chinh xac v& mat ciu tric. Vi vay, diéu
khién du bao (MPC) dwoc xem la mot lya chon phu
hop dé cai tién chit lugng diéu khién truyén dong
dién hién dai [1]. Lép phuong phap MPC ung dung
trong linh vyc nay thuong duge xép vao 2 nhom:
CCS-MPC va FCS-MPC. FCS-MPC 1a nhém phuong
phap MPC dic trung ciia truyén dong dién, ndi bat voi
vu diém thudt toan tim nghiém don gian thong qua
hoat dong thyc thi mot s6 hiru han cac vong lap, tinh
hiéu qua ciing da dugc kiém chimg trong nhiéu cong
trinh nghién ctu [1, 2]. Tuy nhién, n6 da sém boc 10
nhitng han ché: song hai gia ting, kha ning diéu khién
trd nén kém chinh xac véi chu ky trich mau 16n. Bén
canh d6, viéc chi thich hgp véi du béo trude 1 chu ky
khién cho tinh én dinh 1y thuyét cia nhom phwong
phap nay la rit nghéo nan.

Chinh vi vay, phat trién cac nghién ctru vé CCS-MPC,
nhom phuong phap c6 sir dung bd diéu ché, 1a huéng
di phti hop hon ca. CCS-MPC cho phép ké thira cac
thanh tyu vé 1y thuyét diéu khién dy bao, tinh 6n dinh
nho thé ma dugc dam bao viing chéc, sy lya chon
phuong phéap thiét ké b diéu khién (BDK) ciing rat
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da dang. Tuy nhién, néu mot Jphuong phap yéu cau
khdi lugng tinh toan truc tuyen qué 16n so voi kha
nang lam viéc cua thiét bi diéu khién duogc sir dung,
n6 khoé co thé duge tmg dung rong rii trong thyc tién,
dac biét 1a cho cac dbi tugng c6 dong hoc nhanh. Nam
2000, Bemporad [3] da dé& xuat Piéu khién dir bdo
twong minh (EMPC), chi ra cach thire chuyén cac tinh
todn tryc tuyen can thiét cho viéc thyc thi thuat toan
t6i wru sang ché do ngoai tuyén ma van giir dugc tat ca
cac ddc diém khac cua MPC thong thuong, nho vay
ma khéi lugng tinh toan tryce tuyén dugc giam di dang
ké, tao diéu kién mo rong pham vi trng dung ctia MPC
cho nhitng ddi twong c6 dong hoc nhanh.

Dbi v6i bai toan didu khién dong co dong bd kich
thich vinh ciru (BPCPBKTVC) nuéi boi nghich luu
ngudn &p, nhicu nghién ciru ung dung thanh cong
EMPC da dugc cong bd [4,5, 6]. Tuy nhién, c6 thé
chi ra mot sb nhugc diém trong cac bai bao nay
Trong [4] va [5], c4u trac didu khién phan tang truyén
thdng ma hiéu qua di dugc chimg minh trong thuc
tién khong duoc st dung; thay vao d6, dong dién va
tbe do duoc dat trong cung mot bién trang thai. Trong
[6], dién 4p DC-Link dugc xét nhu mot bién trang
thai, didu nay 1am han ché kha ning mo rong thiét ké
cho cac g dung khong sir dung phan tir luu trit ning
lwong mot chiéu trung gian.

- N,—1
Jy, =X K+ N[k Pxk+Ny [k +>°
j=0

o do x k+ j|k la gia tri dy béo cua vector bién
trang thai tai thoi diém tha k4 j néu ap dat day tin

hiéu diéu khién tuong lai U k ,...,u k4+j—1 Ién

dbi twong (1) ké tir trang thai x k (duoc cép nhat

vao ddu mdi chu ky trich mglu) Céc bién quéa trinh
tuong lai phai thoa man diéu kién rang budc (2).

Trong (3), P,Q,R la cac ma tran trong sé ddi xtng
xac dinh ban duong, va N o dugce goi la mién du béo.

Tai mdi chu ky lam viéc (c6 do 16n dung bang chu ky
trich mau) cta BDK, trong day tin hi¢u diéu khién toi
wu tim dugc, chi phan tir dau tién u®(k) dugc dua dén
doi tugng.

2.2 Thuat toan EMPC

Bai toan diéu khién du bao dit ra & trén I3 bai toan
quy hoach toan phwong, can duoc giai truc tuyén
trong mdi chu ky lam viéc cia BPK (c6 do 16n dung
bﬁng chu ky trich mau tin hiéu) do cO su phu thudc
VA0 gia tri clia CAC bién trang thai lién tuc thay doi.
D6i véi nhitng dbi tugng c6 dong hoc nhanh, chi cho
phép trich mau chu ky nho, rét khé c6 thé cai dat duge
mot thuat todn tim nghiém t6i wu theo phwong phap
giai tich trén nén tang cac vi diéu khién thong dung
hién nay. Chinh vi vay, nho kha nang giam dang ké
khéi luong tinh todn truc tuyén, EMPC duogc xem la
lwa chon hang ddu dé giai quyét bai toan didu khién
du bao trong thuc té.

Y tudng co ban cia EMPC la xét bié_n trang thai nhu
mot vector tham sd, bai toan diéu khién du bao khi d6
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Bai b&o nay nghién ctru thuat toAn EMPC va thiég ké
BDK EMPC cho d6i tugng truyén dong cu thé 1a
DCDBBKTVC nuoi boi bién tan ma tran (BTMT).

2. Thuat toan EMPC
2.1 Bai toan diéu khién dw bAo t6i wu cho hé tuyén
tinh ¢6 rang budc
Xét bai toan diéu chinh bién trang thai vé géc toa do
clia hé tuyén tinh dugc md ta boi mo hinh trang thai
gian doan:
X k+1 =Ax k +Bu k

1
y k =Cx k @

§do: xeR", ueR™, y € RP tuong tng 1a cic bién
trang thai, pién dau vao diéu khién va bién qéu ra thoa
man cac diéu kién rang budc tai moi thoi diém k >0:
Xenin <X K < Xpax
Yoin <Y K <Y @)
Upin <U Kk <up,,

Nhiém vy cua BPK MPC I3 tim ra nghiém cua bai
toan toi thi€u héa ham muc tiéu sau tai moi thoi diem
trich mau tha k

x k+jlk " Qxk+jk fuk+j Ruk+j| (3

duoc chuyén vé mot bai toan quy hoach toan phuong
da tham s6 (mp-QP) c6 bién trang thai méi z = z(x,u),
con tham s x chi xuét hién trong cac bt dang thirc
rang budc. Xuét phat tir mdt vector tham $6 X, € X,
giai bai todn mp-QP dwoc mot nghiém tdi wu Z.
Nghiém nay s& cho tuong g mdt mién gidi han X,
clia X va mot luat didu khién dang affine u = Up(zo,).
Lay mdt vector tham sé trong mién con lai X \ X, tim
dugc mot nghiém tdi wu z; moi, twong rng voi mot
mién gi6i han X; méi va luat didu khién uy(z;,X) méi.
Ct nhu thé, mién X s& duogc phéan hoach thanh cac
mién gia tri nho X;, tmg véi moi mién con nay sé co
mdt luat diéu khién dang affine tuong tng:

u™ k =Kx k +k; 4)

Nhur vay, tat ca su phtic tap ctia thuat toi uvu da duoc
chuyén qua ché d¢ ngoai tuyén. Két thic qué trinh
tinh toan ngoai tuyén, mot bo co s¢ dir liéu X, K;, ki
duéi dang bang chon dd duogc tao sdn. O ché do truc
tuyén, BPK chi can kiém tra xem bién trang thai x(k)
do dugc ndm & mién X; ndo, tra ctru K, k; twong tng
ri thye hién tinh u®'(k) theo (4).

Co s0 1ap luan toan hoc cua thuat toon EMPC duoc
trinh bay chi tiét trong [3]. Dudi goc do cua ngudi
lam tng dung, mot cong cu hd tro tinh toan 1a diéu
dugc quan tim hon ca. Hién nay, giai phap thiét ké
EMPC phd bién nhat 1a Multi-Parametric Toolbox
(MPT3, [7]) chay trén nén MATLAB. Véi cong cu
nay, co sé dir li€u ngoai tuyén dé dang duoc tao ra va
duogc cit trong mot file C. Pac biét, MPT3 Toolbox
con hd tro giai bai toan diéu khién bam, viéc khai bao
céc gia tri thong s ciing hét sirc don gian va tién loi.
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3. Thiet ke b dieu khien EMPC cho hé
DPCDBKTVC - BTMT
Céu trac diéu khién phan ting cho PCPBKTVC theo
nguyén ly tua tir thong rotor dugc st dung (H. 1).
Trong do, chi c6 BDK dong dién (vong trong) 1a dugc
thiét ké theo phuong phiap EMPC. Néu cac thanh
phan dong dién doc va ngang truc tir thong dugc dicu

w

EMPC

khién nhanh, chinh xac va khong tuong tic, CAC vONng
didu khién bén ngoai s& dugc thiét ké tuong ty nhu
d6i voi dong co mot chidu. Poi tugng phan co chi la
mot khau tich phan mét vao — mét ra, luat PI 1a du
cho BBK tdc do vong ngoai, khong can thiét phai ap
dung giai thuat du bao o day dé lam ting mirc do
phirc tap va khéi lugng tinh toan.

9 Ui l

Diéu i
chinh |—=
CSPK| e o

e

= .. F
0 ol [svm &

49,

® — .2

"»’ Do tbc db quay

H. 1

béi tugng dong dién cia DPCPBKTVC dugc md ta
bdi mo hinh trang thai gian doan [8]:
ii k+1=®"i! k +H'u! k +hw,  (5)

Trong do,

0
Isf :[Isd Isq]T' usf :[usd usq ]T' h: wPTS 1
Ly
1L wsTsi E 0
i)f sd -II_‘sd : Hf — sd . :
. 1 0 —
L T L

sq sq sq
Céc s6 hang c6 chira w, dugc nhom lai, (5) duoc viét
lai duéi dang:

ii k+1 =Ai] k +Bu! k +D, k (6)
Trong do:
-5 o Lo
A— sd : B— Lsd :
0 T 0 -
sq sq
b i, k
L, ™
D, k = * Tw, k
Ly “p
_ 3 Isd k L_
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Céu triic diéu khién DPCPBKTVC nudi béi BTMT sir dung nguyén Iy tira theo tir théng rotor

Trong (5), (6), tbc do goc dién tham gia vao mo hinh
d6i tugng dong nhu moét nhidu dau vao. Thanh phan

Do(k) ¢6 chira tich cta bién dau vao va bién trang
thai, phan anh dic diém phi tuyén bilinear. Dé co thé
ap dung dugc thuat toan EMPC, ta can dén gia thiét
don gian hoa sau dé thu dwoc mo hinh dy bao tuyén
tinh trong pham vi mot vai chu ky trich mau:

Do(K) khéng doi trong toan mién dir bdo. (7)

Gia thiét dy bao (7) dwoc dé cap trong hau hét cac

nghién ciru vé& diéu khién PCPBKTVC st dung

EMPC [4, 5, 6]. Day la mdt gia thiét hop 1i nham don

gian hoa ciu tric phi tuyen cia mo hinh dbi twong

dong dién, phu hop véi mién du bao khong qua dai

(Np < 4). Tinh ding dan ctia nd dugc suy ra tir cac co

s0 1ap luan sau:

e Tdc do thay ddi cham so voi dong dién do quén
tinh phan co 16n hon dang ké quan tinh phan dién.
Gia tri toc do co thé duge xem 1a khong ddi trong
pham vi mét vai chu ky trich mau dong dién;

e Céc thanh phan dong dién dugc din dit boi quy
dao tham chiéu 14 dau ra cua bo diéu khién vong
ngoai ¢6 chu ky trich méu cao hon nhiéu 1an so
v6i chu ky trich mau vong trong, cdc gia tri tham
chiéu nay khong doi trong mién dy bao ngin;

¢ Du mo6 hinh dy béo dugc st dung dé tim ra tap
nghiém ti wu gom N, bién diéu khién tuwong lai,
nhung thyuc chat chi phan tir ddu tién ng v6i chu
ky hién tai 1a dugc dua dén déi | tuong. Bién D,(K)
ludn duoc cap nhat vao d4u mdi chu ky cung véi
viéc do trich mau dong dién. Do d6, nhiing thay
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d(x)‘i nho cua Dy(k) s& khong lam giam hiéu qua
diéu khién cua luat phan hoi trang thai ¢ hién tai.
Vi gia thi€t don gian hoa (7), md hinh du bao dugc
sir dung c6 thé viét dudi dang mot mo hinh trang thai
tuyén tinh:
il k+1 | [A 1]l k| [B
D, k+1| |0 1D, k| |O

Trong (8), kich thudc ciia cac ma tran khong va ma
tran don vi la 2x2. Dat lai ki hiéu:

. T
x=[i{ D,] eR™, u=u! eR™,

u' k()

S (o}
Al B
A/: €R4X4, BI: €R4X2,
\o I 0
y=il €R™,C'=1 0eR*.

Khi d6, bai toan diéu khién dy bao tbi uu duge xét
cho hé:

X k+1 =Ax k +B'u k
9)

y k =C'x k

v6i ham muc ti€u phan 4&nh mong muon diéu khién
s * -
daura bam quy dao dit y = [Isd I

ND
I =y k+ik =y Qyk+jk -y (10
j=0

thoa man cac diéu kién rang budc:
Y max Sy k Symax (ll)
—U <u k <u,
o 7 H H U . U
¢ do ymax = [Isd,max’lsq,max] ’ umax :[usd,max'usq,max]
Trong (10), gi4 tri tham chiéu dwoc coi la khong doi
trong toan mién du béo:

Y k+N, =y  k+N, -1 =._..=y k (12
bén day, vé co ban, viéc md hinh hoa céu tric cua ddi
tuong di dugc thuc hién xong, sin sang dé thiét ké
BDK EMPC nh¢ cong cu MPT3 Toolbox. Tuy nhién,
mot s6 lwu ¥ lién quan dén dic diém cong nghé can
duogc dé cap. Dbi tugng cu thé dang dugc nghién ciru
la PCOBKTVC nudi boi BTMT. Mot uu diém ndi bat
cia BTMT 14 kha ning trao d6i cong suét giita ludi va
tai theo ca 2 chiéu, kha niang diéu chinh duoc hé sé
cong suat dau vao. Do vay ma trong nhidu nghién ciru
vé FCS-MPC [1, 2], dai lugng cong sudt phan khang
(CSPK) dugc dua vao ham muyc ti€u nhu mot thanh
phan diéu khién phu. Dbi v6i ho phuong phap CCS,
nhiém vu diéu chinh CSPK s& duoc chuyén cho bod
diéu ché vector khong gian thay vi dua vao bai toan
t6i wu (xem H. 1), boi 18 mot ham muc tiéu chira ca
thanh phﬁn CSPK s€ cung lac dua vao 2 mé hinh dy
b40 & phia ludi va phia tai twong d6i doc lap nhau,
lam phtrc tap héa vin dé 1y thuyét ma khong thuc sy
can thiét. Cu thé, CSPK Q dugc bu nhd mot khau didu
chinh theo luat PI c6 dau ra 1a goc léch pha ¢, giira
vector dong dién phia ludi (can diéu ché) va vector
dién ap nguon ludi (H. 2).
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| Méhinh| Q
Zae_§CSPK

l/m

H.2  Diéu chinh CSPK nho viéc thay déi géc léch pha o
Khi thyc hién bu CSPK bang cach thay d6i goc pha
dau vao bién tan, do 16n vector dién 4p tao dugc ¢ dau
ra s& bi han ché boi rang budc [9]:

< L fosss 13

Cong thirc (13) chi ra mién gi6i han cia u k trong
h¢ (9) khi cai dat, cho thiy goc bu ¢, cang 16n thi dai
gia tri dién ap diéu khién cho phép cang bi thu hep.
Trong cac ché d6 lam viéc xéc lap véi tai nang va
chay ¢ tbc do cao, ca dién ap va lugng CSPK can bu
déu 16n, rang budc (13) c6 nguy co bi vi pham, bai
toan t6i wu vo nghiém va tinh 6n dinh cta h¢ thong
khéng con duge dam bao. Khi d6, phai gidi han goc
bl va chap nhan c6 thé s& khong bu du luong CSPK
can thiét, nham dam bao dai gia tri dién ap cho phép
da rong dé chura diém lam viéc xac lap.

4. Két qua m6 phong
Céu trac diéu khién da thiét ké duoc kiém chimg bang
md phong sb trén phan mém MATLAB/Simulink va
PLECS. Cac diéu kién va thong sé mé hinh duoc cho
trong bang dudi day.

Théng s6 dong co Ky hiéu Gia tri
Cong suat dinh mirc Prom 4.5 kW
Téc do dinh mirc Nnom 3000 vg/ph
Momen dinh mirc Thom 14.5 Nm
Dong dién dinh mirc lhom 10.9 Arums
S6 doi cue Z, 4

Tir thong cuc Py 0.157 Wb
Pién trd stator R 047 Q
Pién cam stator doc truc d Lgg 5.4 mH
DPién cam stator doc truc q Lsg 475 mH
M6men quén tinh J 0.0069 kgm?
Théng sé dién dp nguon

Bién do dinh Uno 540 V
Tan s6 f, 50 Hz
Thong 56 b6 loc

bién cam cudn cam L¢ 1.5mH
Tu loc Ct 5.6 uF
Théng s6 bg diéu khién

Tén sb diéu ché foum 5 kHz
Thoi gian trich mau

- \Vong trong Ts 200 ps

- Vong ngoai Tew 2ms
Hé s6 BBK th do

- Khéau khuéch dai tinh Ko 0.1

- Khau tich phan Ti 0.4
Thuét’ toan MPC

- S0 bude dy bao Np 3
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- Dong truc q lon nhat isgmax 1.7 lhom

- Dong truc d 16n nhét isd,max 0.2 isqmax

- Goc bu CSPK 16n nhat | cosgimax 0.866

- Dién ap 16n nhét Us Usgymax 0.75 Upg
. 10

- Ma tran trong so Q \ 0 1]

Kich ban mo6 phéng dugc xay dung nhu sau:

e Tait = 0s, khoi dong khong tai dén téc do dinh
murc 3000 vong/phut.

e Tait=3s, dong tai dinh muec.

e Tait=>5s, giam tai xudng con 20% dinh mic.

e Tait=7s, dio chidu quay xudng dén téc do -500
vong/pht.

Két qua duong dap tmg dong dién (H. 3) cho thdy su
ton tai sai Iéch tinh giita cac thanh phan dong dién doc
va ngang truc tinh dugc so v&i cac duong tham chiéu
tuong trng. Mic du vay, néu xét dén veé phai cua (5) la
kul k,w, k

nay lai gan nhu trung khit v6i gia tri dat, sai léch 16n
nhét chi 1a 1.2-10°A véi thanh phan doc truc d va
3.9-10°°A véi thanh phén doc truc g. Tién hanh phép
thir véi cau tric diéu khién dong dién theo luat PI
truyén théng, thi lic ndy, cac duong dap ung dong
dién bam sét theo luong dat, nhung duong gia tri cua
ham f da bi 1éch di (H. 4).

d-axis current

mot ham f i/ thi gia tri cia ham

0 1 2 3 4 5
Time [s]
g-axis current

0 1 2 3 4 5
Time [s]

H.3  Ddp itng cdc thanh phan dong dién véi BDK EMPC

d-axis current

Y35 S NSt isd |}
.......... i
< 0 ~
05 g
.‘\"'-. . -
-1
0 1 2 3 4 5
Time [s]

g-axis current
20

10

[A]

-10 i
0 1 2 3 4 5

Time [s]

H.4  Ddp iimg cdc thanh phan dong dién véi BPK Pl
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Sai léch thé hién trong H. 3 va H. 4 1a kha tuong
ddng, ching t6 nguyén nhan xuit hién sai léch tinh
v6i BDK EMPC la do su sai khéc gilta m6 hinh Xuét
phat diém (5) v6i md hinh cua d6i tuong. Dén day,
diém han ché ciia MPC 1a tinh hi¢u qua phu thudc rat
16n vao mo hinh da dugc boc 19, dong thoi ciing phan
nao nhic dén mot cau hoi Iy thuyet xoay quanh cach
thirc gian doan héa mé hinh do6i tuong lién tuc dé dat
dugc mo hinh du bao gin ding du tét, dén nay van
con 1a mot van dé mo.

Dé khic phuc sai 1éch tinh ny, cac giai phap duoc dé
xuét 1 stir dung mot md hinh du béo c¢6 do chinh xac
cao hon, hodc bd sung ¢ phia dau ra ctia BPK dy bao
mdt thanh phan tich phéan (c6 hé s6 nho) déng vai tro
triét tiéu sai léch tinh (H. 5). Déi voi giai phap dau,
can thlet phai nang bac cua phép xap xi ham mii hodc
khai trién chudi Taylor. Mot mo hinh c¢6 d¢ chinh xéac
cao st dung phép cat chudi tir phan tir bac hai dugc
gidi thiéu trong [10]. Tuy nhién, giai phép nay chi c6
thé giam thiéu ma khong triét tiéu dugc sai 1éch tinh,
thiét ké BPK phai xdy dung lai véi mé hinh méi va
htra hen do phuc tap s& tang 1én déang ké. N6i chung,
dé loai bo sai léch, su c6 mat cua mot khau tich phan
1a can thiét, du ring né s& anh huéng dén dong hoc
ctia vong diéu chinh. Trong cac két qua md phong tiép
theo day, giai phap don gian va hiéu qua nay s& dugc
st dung.
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H.6  Ddp ing cac thanh phan dong dién véi BDK EMPC
¢6 ddu ra dwoc cong thém thanh phan tich phin
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H.7  Téc dé quay va mémen dién tir cia dong co

Trén co so thanh cong cua vong didu khién dong dién
phia trong (H. 6), m6-men quay duoc ap dat nhanh va
tbc do quay ciing nhanh chong dat dén gia tri dat
trong thoi gian xac 1ap Tay = 1.555 (H. 7). Céc dong
dién pha stator c6 dang song sin 0 méo soéng hai nho,
THD = 9.6%. Hoat dong chinh goc pha dau vao do b
diéu ché dam nhan cling dugc thyc hién tbt: dong dién
dau vao c6 dang song sin d6 méo song hai nho (H. 9),
CSPK dugc duy tri & gan 0, dem lai hé sb cong suét
cao & ca giai doan day tai ciing nhu non tai (H. 10).
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Pmean = 3863W
Qmean = 0VAr
CosPhi=1 CosPhi =0.906

H. 10 Céng sudt ddu vio trong giai doan xdc ldp:
(&) 100% tai ; (b) 20% tdi
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Pmean = 768W
Qmean = -354VAr

5. Két luan

EMPC 1a phuong phap doi hoi khdi luong tinh toan
tryc tuyén nho, truy xuét tir mot co so dir liéu bang
chon dugc tao ra nho gidi bai todn quy hoach toan
phuong da tham sé ¢ ché do ngoai tuyén, nhung van
ké thira duoc cdc wu diém cua didu khién du bao. Vi
vay, phuong phéap co thé dugc timg dung thuc tién cho
cac dbi tugng dong hoc nhanh, trong d6 c6 cac hé
truyén dong dién. Cau tric diéu khién du bao theo
phuong phap EMPC Cho DCPBKTVC nudi boi bién
tan ma tran dugc dé xudt va kiém nghiém bang mo
phong véi MATLAB/Simulink va PLECS cho két qua
chat luong diéu khién tot: phia tai dong co c6 dap ung
dong dién va tdc d6 nhanh, sai 1éch nho; dau vao phia
ludi co hé s cong sudt cao ngay ca khi chay non tai.
Céc tac gia hi vong nhitng két qua nghién ctru dat
dugc trong bai bao sé 1a co s¢ bude diu cho qué trinh
thyc nghiém, dong gop mot phin nhé vao mang dé tai
nghién ctru va trién khai img dung phuong phap diéu
khién du bao cho truyen dong dién tai Viét Nam.
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