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NANG LUONG GIO SU DUNG MAY DIEN PMSG
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TOM TAT

Thudt toan theo déi diém cdng sudt cuc dai (MPPT) dua trén phuong phép ti s6 tdc do dau canh (TSR) la bai todn co ban trong ky thudt diéu khién hé thdng
chuyén d6i nang lugng gié (WECS). Do tinh chét thay di ngau nhién, tic thai cia gid, nén can phdi xéc dinh mét gia tri téc do gio tai mot thai diém nhat dinh,
tir d6 xdc dinh téc dd géc tham chiéu t6i uu cta rd to may phat dién dé dam bao thu dugc cong sudt t6i da, nén bai bao dé xudt mot bo quan sat dé udc tinh tdc
do gi6 ma khong can st dung cdm bién db gio dua vao tua-bin gid. Gia tri tdc dd gié udc tinh nay sé dugc lam théng tin dau vao cho mdt bd diéu khién trugt
(SMQ) dugc thiét k& cho WECS. Chat lugng ctia bo diéu khién truot dua trén bd quan sat cho WECS sé duoc kiém chiing bang phan mém Matlab/Simulink.

Tir khéa: Diéu khién truot, quan sdt nhiéu loan, hé thdng chuyén ddi nng luong gid, mdy phdt dién déng bé kich tir nam cham vinh ciu.

ABSTRACT

Maximum power point tracking (MPPT) algorithm based on blade tip speed ratio (TSR) method is a fundamental problem in wind energy conversion system
(WECS) control technique. Due to the random and instantaneous nature of wind, it is necessary to determine a wind speed value at a certain time, thereby
determining the optimal reference angular speed of the generator rd-to to ensure maximum power generation, so this paper proposes an observer to estimate
wind speed without using wind speed sensors inserted into the wind turbine. This estimated wind speed value will be used as input information for a sliding
mode controller (SMC) designed for WECS. The quality of the observer-based sliding mode controller for WECS will be verified using Matlab/Simulink software.

Keywords: Sliding mode control, observer disturbance, wind energy conversion system, permanent magnet synchronous generator.
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1. GIGI THIEU ngudn khéng gay 6 nhiém va vo tan. Do dé, hé théng
) phét dién nang lugng gié c6 thé la mét trong nhiing

Hé thé ang lug i6 da thu hat dugc su chuy rat . Ca
© Ihong nang figng gio da thu ht pcsucnuyra ngudn nang lugng thay thé tiém nang cho tuong lai [1].

I6n trong thap ky qua nhu mét trong nhirng ngudn nang ] o
lugng tai tao day hdia hen nhat do kha nang can kiét, chi Hé thong chuyé\n doinang lugng gi6 (WECS) dya trén
phi cao va tac dong tiéu cuc dén mai trudng clia cac ™Ay phat dién dong bo nam cham vinh ciu (PMSG)
ngudn ning luong théng thudng. Nang lugng gio 13 dugc dua vao st dung trong nhiéu ting dung khac nhau
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vi hiéu sudt cao hon, hoat dong én dinh, tin cay va chi
phi bdo dudng thap [2]. Do d6, diéu can thiét la phai
nghién ctu cac thanh phan hé théng tua-bin gié chia
may phat dién va bo diéu khién dién, dong vai trd quan
trong trong viéc tiét kiém nang lugng. Tuy nhién, tir géc
dé ly thuyét diéu khién tu dong WECS la mét hé théng
c6 tinh chat phi tuyén véi sé lugng nhiéu va dé khéng
chéc chan dang ké. Do d6, can c6 bo diéu khién co6 chat
lugng tét dé xur ly cac van dé trén. Vi vay, cac WECS hién
tai doi hdi cac phuong phap diéu khién hiéu suat cao.
Nhiéu nha nghién ctru da tap trung vao viéc nghién ciu
hé théng tua-bin gié dua trén PMSG [3]. Nhu nghién ctu
[2], tac gia da nghién clu van dé vé tua-bin gié dua trén
PMSG thong qua diéu khién goc nghiéng, diéu khién téc
dd ro-to va diéu khién dién ap lién két mot chiéu. Trong
[4], b6 diéu khién st dung ky thuat tuyén tinh héa phan
hoi da dugc dé xuat cho WECS. Trong [5], Thakur va
Jiang da nghién ctu van dé cta hé théng tua-bin gio
dugc két noi ludi véi PMSG bao goém cac dé sut dién ap
khéng ddi xiing & phia lugi. Mot bé diéu khién thich nghi
PID da dugc dé xuat cho WECS trong [6]. Thuat toan
Perturb and Observe (P&0) da dugc dé xuat trong [7]
cho MPPT trong WECS, tuy nhién thuat toan cé su hdi tu
cham do kich thuéc buéc nho. Trong dé, ly thuyét vé
diéu khién truot SMC, dugc gidi thiéu trong [8], yéu cau
hai quy trinh thiét yéu khi thiét k& bo diéu khién SMC.
Dau tién, xay dung mot mat trugt nhu mét ham cla cac
trang thai hé théng sao cho hé thong gidi han & bé mat
trugt c6 cac tinh chat hap dan nhu tinh én dinh. Thi hai,
xay dung mot bd diéu khién loai role thich hop dé tao
quy dao trang thai mé hinh dén ham mat trugt chuyén
mach trugt va bao toan né & do cho moi thai gian tiép
theo. Bai bao thiét ké mét bd diéu khién truot cho WECS
dua trén PMSG dé cai thu dugc nang luong téi da trong
nhiéu ché d6 téc dé gio tap trung déng thai vao nhiéu
tiéu chi mong muén vé hiéu suat theo déi dong, do bén
trudc cac yéu to khéng chac chéan va nhiéu loan.

Haon nira, PMSG clia WECS dugc cung cap nang
lugng bdi gid, mét nguén tai nguyén khong én dinh va
khéng thé du doan. Ban than mé hinh téc dé gié rat phic
tap va phu thudc vao nhiéu yéu t8 nhu dic diém khi hau,
vi tri dia ly, muc nudc so véi mat dat va dia hinh bé mat
[9]. Do d0, viéc do téc do gio thuc té bang cac thiét bi do
gi6é c6 thé khong dat dugc gia tri chinh xac. Bai bao dé
xuat mét bd quan sat nhiéu loan dé udc tinh mé-men khi
dong hoc trén truc tua-bin gio, tir d6 tinh toan téc do gié
dé dua vao bd diéu khién. Chat lugng clia bo diéu khién
truot dua trén bd quan sat dugc dé xuat, sé dugc mod
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phong bang phan mém Matlab/Simulink va so sanh vai
bo diéu khién trugt truyén théng va bé diéu khién bac hai
tuyén tinh.

Bai bao dugc chia lam cac phan nhu sau: Phan 1 nén
van dé va dé xuat phuang an giai quyét; Phan 2 xay dung
mo hinh héa ctia hé th6ng nghién ctu; Phan 3 thiét ké bo
diéu khién va chiing minh tinh én dinh; Phan 4 két qua
moé phong chiing minh tinh uvu viét clda thuat toan va
phan 5 thao luan.

2. MO HINHHE THONG CHUYEN D61 NANG LUONG GIO

Bo diéu khién co thé dugc thiét ké va mo ta bang so do
khéi va thiét ké chung dugc chi ra don gian trong hinh 1.
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Hinh 1. S0 d6 diéu khién SMC-DOB cho WECSs
2.1. M6 hinh tua-bin gio

Cong suat khi ddng hoc cua gié thu dugc trén truc tua-
bin P«(W) dugc biéu dién theo phuang trinh dugi day [10]:

P.(t)=0,50A,C, (A(1).B(t))v](t) M

Trong d6: v la mat dé khong khi (kg/m3); A¢la dién tich
quét cla canh quat tua-bin gié (m?), dién tich nay dugc
xac dinh A, =mir?, v6i re la ban kinh clia tua-bin gio; vq la
téc dé gio thuc té€ (m/s); G\, B) la hé sé cong suat cla
tua-bin gié, n6é phu thudc vao ti s6 téc d6 dau canh A va
géc tan tua-bin gio B, dudng cong méi quan hé gita G
vGi A va B dugc thé hién & hinh 2 [11]. Hé s6 nay dugc cung
cap béi cac nha san xuat tua-bin gié va la dac trung cho
tung loai tua-bin.

Mat khac, ti s6 t6c d6 dau canh dugc biéu dién theo
phuaong trinh sau [11]:

)\(t):% P)
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Trong dé, w:la téc dd goc ca truc tua-bin gid, (rad/s) .
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Hinh 2. Buong cong hé s cong suat G(), B) cla tua-bin gid [11]

Tu hinh 2, ta thay véi méi goc canh, ching ta sé co mét
diém hé s cong suat dat cuc dai Cymax Ung Vi mot gia tri
ti s6 toc d6 dau canh la t6i uu Ay, tU d6 ta tinh toan dugc
téc dé goc tham chiéu wyq ting véi moi téc do gid thuc té
theo phuong trinh sau:

RMOIAC

t

td 3)

Ti sO truyén Tum clUa hé truyén ddng tua-bin va may
phat dién trong hé chuyén d6i nang lugng gié dugc biéu
dién theo phuong trinh sau:

M) w(Y)

" Mmf (t) Wyt (t)

Trong do: M; la mé-men xoan khi dong hoc trén truc

clia tua-bin gié (N.m); Mq¢ la mo-men xodn khi dong hoc

trén truc may phat dién (N.m); wm¢ la tdc d6 goc ctia ré to
may phat dién (rad/s).

(4)

M6-men xoan khi dong hoc trén truc clia tua-bin gié
dugc dinh nghia la: M, (t) =P, (t)/ w,(t) cé thé tinh toan
theo cong thuc thu dugc tu phuang trinh (1) va (3) la:

M, (t)z%unrfcm (M), B()V2(t) (5)

Trong d6, C,, (M(1),B(t))=C,(M(t),B(t))/\(t)
2.2. M6 hinh may phat dién

M6 hinh may phat dién déng bo kich tir nam cham
vinh ctiu dugc st dung trong hé théng chuyén déi nang
lugng gi6é dugc biéu dién bang hé phuong trinh déng hoc
sau [1]:
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.Jm dwg—ft(t) - _bmwmf (t)_Me (t) +Mmf (t)
di.(t) R . ;
:j—t = —I—_mslq (t)_ P W e (t)ld (t) (6)
Py, w (t)+iv (t)
Ly 0 Ly
di,(t) R - [
;E :—L_ms'd(t)‘l'pmwmf(t)lq(t)+|__mvdm(t)

O day, b 1a hé s6 ma sat nhét ciia may phét (kg.m%/s);
Jm la mé-men quan tinh ctia may phat (kg.m?); is va iq lan
lugt 1a dong dién theo truc d va truc q cia may phat (A);
Rms la dién tr&d cudn day stator clla mdy phat dién (Q); Lms
la dién cdm cudn day stator clia may phat dién (mH); pm
la s6 doi cuc tir clia may phat dién; {m la ti théng lién két
clia may phat dién (V.s/rad); V4 va Vq lan lugt la dién ap
theo truc d va truc q ctia may phat (V).

Mat khac, ta c6 méi quan hé gilta m6-men xoan dién
tU Me va dong dién theo truc g, i ctia mdy phat dién duoc
biéu dién theo biéu thuc sau:

M, (t) =K i, (1) 7)
Trongdé: K =3/2C,p,, -

Két hop phuong trinh (4), hé phuong trinh (6) va
phuang trinh (7), ta biéu dién lai hé phuong trinh déng
hoc (5) cia mdy phat dién nhu sau:

dwmf(t) b 1 1
mfA\Y _ Pm t)-—M _(t M, (t
dt me”‘f() ) e()+JmTtm ()
dM,(t) R, i
d—t(): - L M, (t)_memfwmf (t)ld (t)
K K
ePalat iy (6)+0,() 5V, () @

dig(t) _ R, p
—d N Tmsi () m M (t
L O e (M, (1)

m

+A4(t) +LLVdm (1)

Trong d6: Aq(t) va Aq(t) la céc s6 hang khi xét dén su
khéng dam bao va su thay déi cac tham s6 trong phan
dién, 16i mo hinh hoéa va nhiéu trong cac phép do.

Trong bai bao nay, mét bd diéu khién trugt (SMC) trén
€A s bo quan sat nhiéu loan (DOB) cho hé théng chuyén
déi nang luong gié (WECS) dua trén may phat dién kich
tur nam cham vinh ctiu (PMSG) dugc thiét ké véi cac gia
thiét sau:

Gia thuyét 1: T6c d6 goc ré to may phat wmedt), dong
dién iq(t), iq(t) hay Me(t) c6 thé do duac.
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Gia thuyét 2: T8¢ do gid vy(t), hay Mi(t) khong do duoc
va c6 bién d6i cham.
3. THIET KE BO PIEU KHIEN SMC-DOB
3.1. Thiét ké bd diéu khién SMC

Trudc khi thiét k€ so d6 diéu khién, ching ta hay
chuyén dé&i cac phuang trinh déng & (8) sang dang khac.
Dau tién, ta dat:

Kt Vam (1) = Ve (1) + Vo (1) )

Khi dé phuang trinh s8 2 clia hé s6 (8) bién déi lai nhu
sau:

dMm R 1

e__TmM 4V
dt L. L. o

Trong d6, V,.¢(t) =P, KyCnWur () PGl Wi (1)ig (1)
la dién ap bu diéu khién.
Tiép theo, ching ta dat mét bién mai:

(10)

b 1
<(t) == =M, (11)

Khi d6, phuong tinh thi nhat ctia hé phuong trinh (8)
tré thanh:

dw,(t)

T:c(t)ﬂ((t) (12)

véi x(t):JLMt(t) .

Tu phuong tinh (10) va (12), dao ham cta ¢(t) biéu
dién nhu sau:

de(t) bR b, R
A Emlms —| Zmoy Dms (et
dt gL O (J i ]c()

m ms (1 3)
b 1
——mx(t)- Y
5, X075
G day, ta dat:
__mems. _ b_m+Rms . — 1
91 JmLms ’92 Jm Lms ’93 JmLms
Khi d6, phuong trinh (13) biéu dién dudi dang:
dg(t B
#:g1wmf +gzc(t)_jX(t)+93quf (14)

TU hé phuong trinh (8) va phuong trinh (14), ta biéu
dién lai hé phuong trinh (8) nhu sau:

doomf(t)_
U RS (U
dc(t
%:g@mf +gzc(t)—lj—"“)((t)+gavqu (t) (15)

‘J";_it):_%id(t)ﬁ_mwmf (M. (6)+—Ven )

ms mf 'mf
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Ta dinh nghia céac bién dong hoc 16i nhu sau:
W =W — W o

{E(t)=<(t)—wmf,,ef

Chung ta c6 hé phuong trinh déng hoc 16i ctia hé

théng dugc biéu dién dudi dang nhu hé phuong trinh
sau:

(16)

do, .
m = t t
G =20 ()
dé(t 3 ~ b
ﬂ:g&)mf +gzc(t)—_m X(t)+g3vqu (1 7)
dt J
di,(t) R_. o 1
:ji ) "L 'd(t)+E_wwmf(t)Me(t)+ Lo Van')

Can luu y rang PMSG dugc xem xét trong bai bao nay
la loai cuc tir gén trén bé mat. D4i vdi loai méy nay, dong
dién truc d dugc dat bang 0 dé€ téi uu hoa cac diéu kién
van hanh. Do d6, tham chiéu dong dién truc d cling dugc
chonlao.

3.2. Thiét ké bd quan sat nhiéu loan

Tu hé phuong trinh (15), ta thdy hé théng bao gom
moét thanh phan nhiéu x(t). D€ uéc tinh nhiéu loan nay,
mot bd quan sat nhiéu phi tuyén (DOB) dugc gidi thiéu
trong [12] nhu sau:

{2(t) =-Lp,(z(t)+Lx(t) -L(f(t)+p,u(t))
X(t)=z+Lx(t)

Trong dé:

(18)

o, 3(t)
| g -

m

U(t)=V,pip, =Bj;p2 =M;LZMT.

Vi x(t) laudclugng nhiéu, z1a bién phu clia bé quan
sat phituyénvalL =l ,]lado lgi khéng am ctia bo quan
sat dugc thiét ké.

Vi thong tin udc lugng X(t), theo (1), (2), (3) va (10),

viéc uégc tinh mémen co hoc M, va tham chiéu téc do ro-
to may phat c6 thé dugc tinh truc tiép bang cadc méi quan
hé sau:

M, =J.X(t)

A &,
W =4 —

mf ref
6tu

(19)
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. 0,5unr,’C,
Jday 8, =——5—"=
Tm}\tu

Mat trugt dua trén bd quan sat nhiéu dugc dinh nghia
nhu sau:

{oq () =C(t) +X(t)+cd (1)
04 (t)=is(t)
Trong d6, ¢ > 0la hé s6 chon.

Khi d9, luat diéu khién truot dua trén bo quan sét phi
tuyén nhu sau:

(20)

Trong d6 u,,, =K, sgn(o,), Uy, =K,sgn(o,) vdiKq va
Kq la cac hé s6 diéu khién dugc chon, luén duong.

Trudc hét ta co cac gia thiét:

Gid thiét 1: Su nhiéu loan x(t) trong hé thng thay déi
cham.

Gid thiét 2: Sai léch uGc tinh, e, =x(t)-X(t), bi gidi

han béi e, =sup,, ex| .

Xét ham Lyapunov sau:

V= %(02 (1)+33(t)) (22)

Khi d6, tur hé phuong trinh (20), dao ham cta V:
. b_. ..
Oq (t) = g1wmf (t) + gzc(t) _J_mX(t) - U‘)mf,ref
+93qub _(I)mf,ref +)’\((t)+c<€(t)+)’\((t)) (23)

6,(6) == (1) + P (M, (6)+ =, (1)

Lms mf mf

Thay gia tri uger va vq tU hé phuang trinh (21) vao hé
(23), ta co:

c-’q (t) =K, sgn(oq (t))

+[c—?—m}(x(t)—§((t))+§((t) (24)

oF (t) =-Kysgn(a, (t)) _%od (t)

Tu phuong trinh (18), doa ham cla nhiéu ¥(t) duoc

tinh nhu sau:
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x(t)=x.e, (25)

Trong dé: k, =L, (pz —Jb—’“pJ

mJ3

Thay x(t) tu phuong trinh (25) vao phuong trinh (24),

ta Cé:
Oq( )_ _Kq Sgn(oq (t)) (C-}-I fpz __Jex

=0, (t)

ms

Rm
L

6,(t)=—K,sgn(o,(t))-

TU phuong trinh (22) va (26), ta ¢6 dao ham clia ham
Lyapunov dugc biéu dién nhu sau:

V=0,(t)5,(t) +0,(1)5;(t)

b
=k, [0, (1) +(c+ K, —J—m}edcsq (t)—Ky|o (1) —%oﬁ (t) 27)

m

m

§—|0q(t)|{l<q—(c+l<e -%}eg}xdh(t)p%og(t)

" b, | - .
Vi kq dugc chon sao cho K, > [c+ K, ——"‘Jed (t),thi
J
V<0, hay trang thai clia hé thong sé tiém can mat trugt:
0,=0,=0.

4.KETQUA SO

Cac tham s6 ctia mé hinh hé théng chuyén déi nang
lugng gi6é st dung may phat dién dong bé kich tir nam
cham vinh clu nhu sau: Pated = 5kW; pm = 14
Rms = 0,3676Q); Lms = 3,55mH; (» = 0,2876V.rad/s;
Jn = 7,856kg.m? bm = 0,002kg.m?/s; r. = 1,84m;
v =1,25kg/m?3[13]. Nghién ctru mé phdng dugc thuc hién
trén phan mém MATLAB/Simulink.

Cac thong s6 vé do tu cdm cua stato va dién tré cla
stato dugc dat khong déi; tuy nhién, dé thuc hién cac diéu
kién gan vai thuc nghiém, PMSG da sir dung cac tham sé
rat khac nhau, sao cho dién trg thuc té cla stato tang 50%
va d6 tu cdm cula stato gidm 20%: Rmsa = 1,5Rms,
Lmsa =0,8Lms [14].

Nghién ctiu dugc thuc hién véi ty sé toc d6 dau canh
t6i uu A = 8,09 va hé s6 céng suat clia tua-bin gio la:
Ct,max = 0,3262 [14]. L6i do cdm bién va mo6 hinh hoa
dugc gia thiét 1a: Aq = 10%sin(t) va Ag = 10%sin(t) [15]. DO lgi
cho viéc xac dinh bé mat trugt duge dat la ¢ = 1200,
Kq=4.10°vakqg=10°

Phuong phap diéu khién SMC-DOB dé xuat cho WECS
dua trén PMSG st dung trong bai bdo dugc xem xét moé

Tap61-507(7/2025)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

phong cling véi phuong phap trugt truyén théng [16] va
phuang phap diéu khién bac hai tuyén tinh LQ [17]. D€
dam bao tinh céng bédng trong so sanh cac phuong phap
diéu khién c6 cung mot bd quan sat nhiéu loan. Cac
phuong phap diéu khién déu dam bao yéu cau loai bd
nhiéu, déng thaoi tao ra dién ap diéu khién Vgms va Vams
trong pham vi £500V.

Bién dang gi6 véi gia tri trung binh la 10m/s, v&i cudng
d6 nhiéu 15,23% [13] va dugc minh hoa trén hinh 3.
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Sai lach toc do goc roto méy phat thyc té w,, va woc tinh @, theo phwong phap LQ
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Hinh 5. Sai léch toc d9 géc roto may phat @, (rad/s)) theo ca ba phuong
phap NSMC, LQ, SMC & ché dd lam viéc binh thutng cia hé thong Ry, = R,
Lisa = Lins, Aq =0,0=0

Sai léch toc do goc réto may phat thue té w,, va woc tinh @, theo phwong phap NSMC
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Sai léch toc do goc roto méy phat thue té w,, va wéc tinh @, theo phwrong phap SMC
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Hinh 6. Sai léch tdc d9 géc roto mdy phat @, (rad/s ) theo ca ba phuong
phap NSMC, LQ, SMC ¢ ché do lam viéc khi ¢6 xét dén anh hudng clia nhiéu
loan trong hé thong Rmsa = 1,5Rms, Linsa = 0,8Lms, Ag = 10°sint, Ay = 10%sint

Hinh 5 thé hién cac dudng dac tinh dién bién theo thdi
gian cla sai léch téc d6 goc roto may phat @, (rad/s)
theo ca ba phuong phap NSMC, LQ va SMC & ché d6 lam
viéc binh thudng, véi uéc tinh sai s6 trang thai 6n dinh
dugc tinh bang giad tri binh phuong trung binh géc
(RMSV) ctia @, (t) trong khoang thai gian xét, lan luot la
0,03506; 0,06703 va 0,08807.

Hinh 6 la cac dudng dac tinh dién bién theo thai gian
cUa sai léch téc do goc roto may phat @ . (rad/s) theo
ca ba phuong phap NSMC, LQ va SMC & ché d6 lam viéc
¢6 anh hudng cuda 16i tham s6, nhiéu loan va 16i mé hinh
hoa, sai s6 trang thai 6n dinh dugc tinh bang gia tri binh
phuong trung binh géc (RMSV) ctia @, (t) trong khoang
thdi gian xét, lan lugt la 0,04304; 0,08902 va 0,1903.

Tu hinh 5 va 6 ta nhan thay, bién dé sai léch toc dé goc
réto mdy phat @, (rad/s) téng dan lan lugt theo ba
phuong phap NSMC, LQ va SMC.

Dién ap diéu khién truc q theo phwong phap NSMC
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Pién ap diéu khién truc q theo phwong phap LQ
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Hinh 7. Dién ap diéu khién theo truc q theo ca ba phuong phap NSMC, LQ,
SMC & ché do lam viéc binh thudng clia hé thong Rnz = Rus, Linsa = Lins,
By=0,0=0

Pién ap diéu khién truc q theo phwong phap NSMC
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Pién ap diéu khién truc q theo phwong phap SMC
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Hinh 8. Dién &p diéu khién theo truc q theo ca ba phuong phap NSMC, LQ,
SMC & ché dd lam viéc khi cd anh hudng nhiéu loan Rus, = 1,5Rms, Lmsa = 0,8Lms,
Ay =10%sint, Ay = 10%sint

Pién ap diéu khién truc d theo phwong phap NSMC
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Hinh 9. Dién &p diéu khién theo truc d theo ¢ ba phuong phap NSMC, LQ,
SMC 6 ché do lam viéc binh thudng ctia hé thong Rmsz = Rms, Limnsa = Lims,
A=0,04=0
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Pién ap diéu khién truc d theo phwong phap NSMC
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Hinh 10. Dién ap diéu khién theo truc q theo ca 3 phuong phap NSMC, LQ,
SMC 6 ché d6 lam viéc khi cd anh hudng nhiéu loan Ris =1,5Rms, Lnsa = 0,8Lims,
Aq = 10%sint, Ag = 10%sint

Hinh 7 dén 10 thé hién dién bién dién ap diéu khién
theo truc q va truc d ctia hé théng khi xét ba phuong phap
NSMC, LQ va SMC & ché dé lam viéc binh thudng va ché
dé lam viéc c6 anh hudng clia cac yéu té nhiéu loan. bién
ap diéu khién theo truc d va truc q trong ca ba phuong
phap déu c6 dao déng tan sé cao, dac biét la hai phuong
phap diéu khién trugt, do tinh khéng lién tuc clia chung.
Ta thdy dién ap theo truc q gidm dan tir phuong phéap
SMC dén LQ va NSMC, dan dén giam dao déng trong téc
do PMSG.
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Mat trwot s, theo phwong phap NSMC
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Hinh 11. Bién trugt o4(t) theo ca hai phuong phap NSMC, SMC & ché do
[am viéc binh thuong cia hé thdng Rmss = Rms, Linsa = Lims, &g =0, 84 =0
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Hinh 12. Bién trugt oq(t) theo ca hai phuong phap NSMC, SMC & ché do
lam viéc khi cé anh hudng nhiéu loan Rus = 1,5Rms, Linsa = 0,8Lms, Ay = 10sint,
Ag = 10%int

Tu hinh 11 va 12 ta thay, bién trugt theo phuong phap
NSMC gidm bién do va do rung hon so véi phuong phap
SMC.
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Hinh 13. D6 thi minh hoa md-men xodn khi dong hoc thuc té M, ugc tinh
M, va sai léch md-men xodn khi dong hoc ey, =M, —M,

Téc do6 gié thuc té v va wéce tinh v
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Hinh 14. D6 thi minh hoa tdc d6 gid thuc té v, udc tinh toc do gio v va sai
léch toc do gi6 e, =v—V

Tu cac két qua mo phéng & hinh 13 va 14 ta thay, sai
léch udc tinh mé-men xoan la 2,84% va sai léch udc tinh
t6c do gio la 1,43%.
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5. KET LUAN

Bai bao nay dé xuat mét phuong phap diéu khién
truot két hgp bd quan sat nhiéu loan nham t6i uu hoa
hiéu sudt cta hé théng chuyén ddi nang lugng gid
(WECS) st dung may phat déng boé nam cham vinh ctiu
(PMSG). Phuong phap nay dugc phat trién dé diéu chinh
t6i uu cong sudt phat trong diéu kién téc dé gié thay doi,
dam bao hé théng duy tri trang thai hoat déng én dinh.
Qua trinh nghién ctru bao gém phan tich ly thuyét va mo
phong trén nén tang MATLAB/Simulink. Cau tric diéu
khién dé xuat dua trén nguyén ly ty [& t6c dé dau canh téi
uu, dugc xay dung tir phuong trinh diéu khién géc roto
dé t6i da hda cong suat khai thac cla tua-bin gié. Ngoai
ra, bd quan sat nhiéu loan dugc tich hgp dé udc tinh moé-
men xoan ca hoc khi dong, hé trg nang cao dé chinh xac
trong qua trinh diéu khién. K&t qua mé phdng cho thay
phuaong phap diéu khién trugt dé xudt mang lai hiéu suat
theo déi cao han so véi diéu khién trugt truyén théng va
diéu khién bac hai tuyén tinh (LQ). Déng thdi, hé théng
6 kha nang thich tng tét véi su thay déi clia téc do gid,
g6p phan téi uu héa khai thac nang lugng tur tua-bin gio.
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