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This paper presents research on improving control the quality of wind
electrical drive systems, based on intelligent controllers using
Brushless DC permanent magnet generators (BLDCG: Brushless DC
Permanent Magnet Generator). For application to wind electrical
systems small power, based on intelligent controller adaptive sliding
mode and neural networks taking into account the nonlinear
disturbances friction torque estimator. Research results on PSCAD
and Matlab Simulinks software show that the control method not only
has the effect of compensating for nonlinear factors (synthetic
disturbance moment: frictional moment, drag moment) but also has
the ability to better anti-interference, helping the wind electrical drive
system to have a stable state and bring high efficiency. Moreover, the
use of available wind energy will be better, especially while the wind
speed is low, the system still works stably.
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TU KHOA

Hé thong dién gi6

BLDCG

Diéu khién thich nghi truot
Truyén dong dién gid

Diéu khién théng minh

Bai bao nay trinh bay nghién ctru nang cao chit lwong diéu khién cho
hé thong truyén dong dién gio, trén co sé bo diéu khién théng minh
sir dung may phat dién nam cham vinh ciru mot chiéu khdng choi
than (BLDCG: Brushless DC Permanent Magnet Generator). Nham
g dung cho hé thong dién gi6 cong suét nho, trén co so didu khién
théng minh truot thich nghi va mang noron c6 tinh dén bo udc lwong
momen ma séat nhidu phi tuyén. Két qua nghién cau trén phan mém
PSCAD va Matlab Simulinks cho thiy, phuong phap diéu khién
khong chi c6 tac dung bu yéu t phi tuyén (mémen nhiéu tdng hop:
momen ma sat, mémen can) tot hon ma con c6 kha ning chéng nhiéu
tt hon, gitp cho hé thng truyén dong dién gioé c6 trang thai 6n dinh
va dem lai dwoc hiéu suit cao. Hon nita, viéc sir dung ning lwong gi6
san c6 s& tét hon, dac biét 1a trong khi toc d6 gi6 thap hé thong van
lam viéc 6n dinh.
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1. Mé dau

Trong nhitng nam gan day, viéc can kiét nguon nhién liéu hoa thach thién nhién; dau mo,
cuing véi anh huéng caa hiéu tng nha kinh din dén mot nhu cau cap thiét vé xay dung va sir
dung ning luong téi tao. Trong s6 cAc nguon nang luong tai tao méi, nho c6 sy phat trién nhanh
choéng caa cong nghé ky thuat dién - dién tu, dién tr cong suat thi nang luong mét troi va néng
luong gi6 dang ngay cang tr¢ nén phd bién hon hét, cac ngudn ning lugng nay da duoc thay thé
ngudn nang lwong hoda thach truyén thdng. Pay 1a mot lya chon phd hop cua nhiéu nudc trén thé
gisi [1]-[4]. Trong do, gi6 la mét dang nang lugng sach vo tan, do 1a cac hé thdng tuabin gi6
duoc st dung ¢ nhidu nudc trén thé gisi va Viét nam. Tuabin gi6 chuyen d6i dong ning bén
trong tuabin gi6 thanh co ning, co ning dwgc dwa dén may phat dién chuyén dbi thanh dién ning
[3]-[8].

Trong bai b4o nay, nghién ciru vé md hinh tuabin gi6 ¢6 so do Céu triic nhu hinh 1: Mk mémen
cua rotor, mr tdc do rotor, bo khép mém thay doi ty s6 truyen két ndi voi hé thong truyén dong co
két ciu co khi viing trac, M mdmen can mdy phét, oc toc do quay may phat, Pc cong Suat may
phét, cac thanh phan Jg, J1, Jz, ... Jo thé hién mdi quan hé phan co cua hé truyén dong.

—
> B bién dbi
cong suat
> Js ] May bién ap
— Pe Hé thong
(Romr My phat didu khién
I I Ludi dién
Hé¢ théng Iuu Hé théng tu
trit ndng lugng bu, loc dién
—

., U Hé thong truyén dong

Gio

Hinh 1. So d6 cdu triic dong hoc thé hién méi quan hé cac phan tir trong phdn co ciia mét hé thang truyeén
dong dién tuabin dién gio

Trén co s& d6, cac tac gia dé xuat mot hé thong nang luong tai tao, dién gio sir dung may phat
BLDCG, trén co s¢ phuong phap diéu khién truot thich nghi co két hop Mang noron dé danh gla
thanh phan phi tuyén bat dinh dudi tac dong nhidu loan dén hé théng truyén dong co dién nay.
Tinh 6n dinh ciia h¢ thong duoc phan tich bang ly thuyét on dinh cia Lyapunov va higu qua cia
phuong phép nay duoc minh ching bang mo phong. Két qua nghién ctiru cho thay, phuong phéap
diéu khién khdng chi c6 tac dung bu yeu t6 phi tuyen nhur mOémen ma Sat, mdmen can tot hon ma
con ¢6 kha ning chéng nhidu tdt, gitp cho hé thong truyén dong co dién nay lam viéc 6n dinh va
dem lai dugc hiéu suat cao cho hé thong dién gié da dé xuat, [3], [4], [6]-[8]. Nhitng nghién cau
& cac cong trinh trudc day nhu [9], [10], dwa ra giai phap tinh toan, phan tich dé thuc hién mo
phong hé thong mot s6 loai tuabin gié khac nhau. O [11] thi di nghién ciru vé cong nghé san xuat
dién gié ngoai khoi, con [12] di nghién ctu vé su thay ddi toc do gid khi st dung may phat
PMSG, tuy nhién & day da nghién cau mod phong vé tuabin dién gi6 ma chua di danh gia cac yeu
t6 nhidu tac dong vao hé théng. Ngoai ra ¢ [13], [14] da di nghién ciu vé hé théng dién gid
BLDCG nhung méi chi dirng lai ¢ thiét ké va md phong hé théng ma chua di dénh gia yéu t6 phi
tuyén cuia hé thong truyén dong dién gio nay.

Phan con lai cua bai viét nay duoc t6 chirc nhu sau: phan thir hai ctia bai viét nay thiét 1ap md
hinh diéu khién tuabin gi6 sir dung BLDCG cua hé thong. Trong d6 di phén tich tinh toan cac
biéu thirc phan dién cua tuabin gio, va tir d6 di thiét ké bo diéu khién truot thich nghi cé tinh dén
yéu t6 phi tuyén (str dung mang noron dé woc tinh mémen ma sat; mémen tai, tir &6 chirng minh
tinh 6n dinh cua b diéu khién) cho hé thong truyén dong tuabin gi6 BLDCG. Phan thir ba cua
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bai viét nay 1a xay dung md hinh md phong trén Matlab Simulink va PSCAD, dé mo phong bo
dieu khien va cuoi cung so sanh dénh gia ket qua mo phong cua bo dicu khién truot thich nghi dé
phan tich hiéu suat. Phan cudi cung la két luan danh gia va tai liéu tham khao.

2. Thiét ké bp diéu khién thong minh cho hé théng truyén dong dién gio sir dung may phat
dién BLDCG

2.1. Phan tich h¢ théng truyén dgng tuabin gié BLDCG va cac biéu thic phén dién

Viéc nghién ctru, phan tich cac yéu té phan dién cho hé théng tuabin gié BLDCG duoc thuc
hién trén co s¢ tinh toan nhu sau:

E, =k =P, /2B M, =2K.[; Q=(A,Vi)/ Rus Ao = (QR)Y,, (1)

0, Vy, <Vipy Vi 2 Voo
. C A Vv, <V, <V,
_ 5 p_opt 3 in — b
Pem - 2 z-aer 13 Q- I:)mech’ (2)
opt
P Pmech’ Vb < Vw < Vmax

Trong d6, Aopt hé 6 ty 18 toc do ban dau, Q Tdc do co hoc quay cua tuabin/ may phat [rad/s],
Tair |2 mat do khong khi [kg/ms] Rwt ban kinh cua cac canh roto tuabin gié [m], ke hé sb dién ap
Back-EMF, vy 1 toc do gio [m/s], Pmecn cONY sut ton that phan co [W], Py cng suét danh dinh
may phat dién [W], C, hé sb cong suit cua tuabin gié, vi, tc do gid cut - in [m/s], v, tde do gid
co ban/ dinh muic [m/s], Vimax toc do gio cut - off [m/s]

(t) Rph ph (t)+(|- th) Ph( ) +eph (t)+V (t) (3)
v, (t)=§(zvabc (1), (1) @)
L () +iy (1) +1, (1) =0 ©)

Trong 6, Vpn dién ap pha dén trung tinh [V], Ron dién tré pha [Q], ipn dong dién pha [A], Lpn
d6 tu cam pha [H], Mrc thanh phan hd cam pha véi nhau [H], epn dién ap back - EMF [V], Vi dién
ap trung tinh [V].

Khi d6, dién ap back-EMF hinh thang ctia may phat dién phu thugc vao vi tri roto 6, dugc xac
dinh va biét rang mdi pha c6 do dich chuyén 120 d9, ta c6 dién &p ctia mdi pha nhu sau:

(6E/ 7)6,, 0<6. <xzl6 -E, 0<6, <xzl2
E, 716<6, <5716 (6E/7)0, —4E, 7/2<6, <5716
e,(0.)=1—(6E/7)0, +6E, 57/6<6, <7zl6 , e, (6,)= E, 57/6<6, <9716
A ~E, A T716<6, <11r/6 (eé/n)?r+12é, 9r16<6, <11r/6 ©)
(6E/7)6, —12E, 11r/6<6, <2r -E, 117/6<6, <2x
E, 0<6, <xzl6
—(6E/7)0, +2E, 7/6<0 <xl2
e.(0,)= E, 7l2<6, <1716
(6E/ )0, —-8E, Tx/6<6, <9716
E, Orl6<6, <2z

Tir d6, ta co duoc cong sut va mémen cua tuabin dién gio duoc tinh toan nhu sau:

P, (t) =e, (t)i, (t) + eb(t)i, (t) +&, (1), (t) )
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Qua trinh thyc hién cua tuabin gi6 1am viéc ¢ thé nhan thiy rang, cong suat khai thac ti uu
thay doi theo su thay doi cua toc do gi6. Céc khu vuc ho‘at dong cua tuabin’gié co the dugc phan
|0@}i dua trén toc do gio, dan dé:n ba khu vuc chinh: diéu khién toc gié thép, h’é thong theo doi
diém cbng suat toi da; hay hé thong do toc do may phat va hé thong diéu khién toc d6 cao.

2.2. Thiét ké by d@iéu khién thong minh srurgt thich nghi két hop mang noron d@é danh gid yéu
to phi tuyén cho hé thong truyén dgng cia tuabin dién gié BLDCG
B truyén dong duoc sir dung dé truyén cong suit tir rotor dén may phat, khi d6 ddi véi viéc
két ndi phan co dién gitra tuabin gi6é va may, str dung quy wdc may phat dién, ta co:
u(t) = E +Riy (t) + L.(diy (t) / dt) 8)
M,-M, =J.(do/dt) (9)

Trong do, ta dat M, = C_i, (t) la thanh phan mémen dién tir, E = C.o(t) 1a stirc dién dong cam
ang, Ce ¢ s6 stre dién dong, Cr 12 h¢ s6 mOmen dign tir. Khi do ta c6 dwgc ham truyén h¢ ho cua
h¢ thong nhu sau:

o(S) 1/C,
U(s) &&,8°+&s+1

Trong d6, &, =RJ/C,C,, lahang s6 thoi gian dién co va & =L/R hang sb thoi gian dién tir.
Khi dé tir mé hinh cuaa hé théng truyén dong ta c6 ham truyén nhu sau:

H,(s) =K, /(Ts+1) (11)

Trong do, Ke la hé s6 khuéch dai va T 1a hiang s thoi gian. Trong cac truong hop binh
thuong, thoi gian tré cua linh kién transistor truong nho hon nhiéu so véi thoi gian tré cua bo
diéu khién, do d6, ham truyén toan hoc cua dieu khién c6 thé dugc don gian héa nhu sau:

H,(s) =K, (12)

Tir canh quat gi6 dwoc ndi v6i nhau bang hop doi toc (hé truyén dong) dén truc tuabin may
phat, do d6 moi quan hé gan dung gitta goc quay cua canh quat va géc caa tuabin may phat la:

do/dt =w/i (13)

Trong do, 0 la gbc nghiéng cua canh quat lay gidvailaty s6 tang hodc giam hop d6i toc cua
hé thong truyén dong. Khi d6, ham truyén cua hop ddi toc duoc biéu dién nhu sau:

(10)

a(s) = w(s)/is (14)
Khi ¢6 tuabin dién gi6 1am viéc thi hé théng truyén dong cé tinh dén yéu té ma sat nhu sau:
M (@) = M sign(@) + (M —M_)e ™ + e (15)

Trong d6, Mr momen ma sat cua hé, M la mémen ma sat (;oulomb, Mms 1a mc“)men ma sat nhot,
o la van toc goc caa truc dau ra may phat, ws la stribeck theo toc do va u 1a hé s6 ma sat nhét.
Theo phén tich ¢ trén thi hé thong lam viéc, gia sir khi van toc gio thay do6i vé mac yéu gan ve
0, ham truyén vong h¢é cua hé thong dugc viét nhu sau:
o@s) 0(s) K, I(C.)

ITORIONR-TA AR
Tir d6 ta c6 so d6 khdi diéu khién téng thé cau tric ham truyén hé théng nhu trong hinh 2.

e

fac(s)
Bo dié Bo diéu | V() Uq(s), 1 E(s) @(s) o(s)
il l:’hic!-i“ k,hiénu = — Rl oy 1 i —>
vi tri ®) téc dp - ia(s) | TS C, is
G T nats)

Ks

Hinh 2. So' do cdu trdc ham truyén cia hé thong

(16)

&

~

i
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Trong hinh 2, M 14 thanh phan tong hop gom co yeu t6 (m6émen nhidu do ma st va cac nhiéu
tai khéc nhu mémen can) ddi véi truc va hé théng truyén dong cua tuabin dién gié nay.

Lay x=[x,%]=[6, 0], ddi vai he théng truyén dong nay, véi & << &, khi d6 hé thong

duge don gian hoa thanh hé thong bac hai. O day ta tinh dén yéu t6 nhiéu loan 1a Mg, khi d6 md
hinh hé thong c6 thé duoc biéu dién bang biéu thire (17) nhu sau:

é=_§i9+§ (=M () +d() = 100+ plu =M () +d(0) (17)

m m el

Trong d6, d(t) 12 nhidu bén ngoai, d(t) < D, D la hang s, Me(x) 1a yéu t6 nhidu trong hé
K

truyén dong va thanh phan f (x) = —i; p=_"
é:m gmce
Tir d6 ta c6 so dd khdi cdu tric didu khién hé thdng truyén dong dién gié nhu hinh 3a. Trén co
s& diéu khién thich nghi trugt duoc sir dung dé thuc hién didu khién bam vi tri nham khic phuc
céc yéu tb phi tuyén bat dinh ciia mo hinh hé théng va kha ning xay ra nhiéu bén ngoai tac dong.
Do d6 dé bu thanh phan nhidu tac dong Mg, trén co s& md hinh da Iya chon. Bo wdc luong ¢ day
st dung phuong phap RBF-NN (mang noron RBF) dugc sir dung dé tinh toan uéc lwong thanh
phan phi tuyén bat dinh. Luat thich nghi dugc st dung dé chinh dinh céc trong sé cia mang nham
dat duoc su 6n dinh toan cuc cho hé thdng diéu khién [1]-[7]. Va so db cAu tric tong thé hé théng
tuabin gioé dugc trinh bay nhu hinh 3b.

Turbine

H¢ thong
truyén dong

B bién doi B bién doi
phia may phat DC phia ludi dién

Tvee
k| T

Luat thich

/ nghi trugt

B{ wic
lwgng

§ F
Ludi dién

Bo diéu H§ truyén

’_' Khin > dong dign gio > ]
Po toc do
oA L) I

Hinh 3. a) So do khoi cau tric hé thong dieu khién; b)So do diéu khién toi wu héa chuyén doi nang luwong
gio tw nhién thanh dién nang

Doi V6i bo ude lugng Mr trong bai bao nay thi ham Gauss duoc st dung lam 16p an cua mang
RBF va dau ra cia mang noron c6 thé duoc biéu thi dudi dang:

V= Z,Qh +u=W"H+pu (18)

j=1

H@ théng
diéu khién

2
, Hx —¢
Trong do, h; =exp(—————) (19)
20
O trong (18, 19), cj la tdm cua ham Gauss; gj dai dién cho chiéu rong cua ham Gauss; Sj la
trong s tir 16p an dén 16p dau ra ciia mang; x 1 hé sé bias mang noron. Trong bai bao nay, mang
noron dugc st dung dé tinh gan ding mémen nhiéu Mg. Do d6, mémen nhiéu nay co thé dugc
biéu thi bang dau ra ctia mang noron nhu sau:
M. (X) =W Th(x)+¢ (20)
Trong d6, W* 1a trong s ciia mang noron, ¢ | sai s6 Xap xi mang noron 1y twong Va |¢| < emax.
L4y gié tri woc lugng caa W* 13 W thi gid tri wdc lugng cua Me(x) duoc biéu thi nhur sau:
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M (X) =W h(x) (21)

Khi d6, sai s6 uéc tinh caa ham trong lwong mang noron s& 1a W =W~ - W . Ta dit x; = 6, tin
hiu dat vi tri goc Iy tuong 1 Gy, khi d6 sai sb vi tri goc 1a e = 64 — 0 va ham chuc ning trong ché
do truot caa hé thong sé la:

s=é+ce (22)
$=8+c6=0,—0+cé
3 (23)
=0, — £ ()~ p(u—Mg () - d(t) +c8)
Tir d6 ta c6 luat diéu khién trong ché d truot c6 dang sau:
1 . . n
u=—(f(x)-6, +ce+nsign(s)) + M. (x) (24)
p
Trong d6, 7 > D + pé,,, . Tl cic phuong trinh trén ta bién doi (23) nhu sau:
$=6,—f(X)— pu-Mg(x))-d(t)+ce
.. 1 . . .
=6, — T (X) = p((—(f(x) -6, +ce+nsign(s) + M (x)) =M (x)) —d(t) +ce
p (25)
= —7sign(s) + P(M () = M (X)) +d (1)
= —psign(s) + pM (X)) + d(t) = —#sign(s) + p(W "h—&) +d(t)
Khi dé, ta di tim su én dinh cua bo diéu khién trén co so xac dinh ham Lyapunov nhu sau:
veles Ly (26)
2 20

Trong d(?, 8 1a do loi cua luat thich nghi va & > 0. Tir d6 ta 14y dao ham theo thoi gian va don
gian hda biéu thuc (26) ta co:

V =s$+6W W = s(-nsign(s)+ p(W " h -g)+d(t)+1vaV\7)
o (27)
=—n|s|+sd(t) - spe + W (sph+ W)
Tir d6 ta co luat thich nghi sé€ la:

W= —ésph(x) (28)

Thay biéu thirc (28) vao (27) va don gian ta co:
V =-p|s|+s(d(t) - pg) <0 (29)

Cudi cung, ta lya chon V =0, theo dinh ly cua LaSalle [2], [5], khi t — o, s — 0. Do d6, bo
diéu khién duoc thiét ké va tinh toan cho hé thong diéu khién nay 1a 6n dinh.
3. Két qua nghién ciu

Nghién ciu khao sat mét loai tuabin gié BLDCG véi cac tham sé nhu sau [1], [7], [8]: c6ng
suat t6i da P = 6 kw, | = 5,5A, s6 cap cuc p = 6, duong kinh roto bén ngoai 215 [mm], dién tro
pha Rpn = 0,045Q, dién cam pha Ly = 1,531 [mH], dién &p DC - bus 1a Vg = 150V, mémen dién
tr Mem = 20 [Nm], m6é men quéan tinh J = 0,001 (kg.m?), téc d6 tuabin gi6 dinh muac 490
[vong/phat] dén 650 [vong/phut]; trong duong véi te do gié 9,3 [m/s] dén 15 [m/s], tai cac thoi
diém (vin = 2 m/s, vn = 9,3 m/s V& Umax = 25 m/s). Phia tuabin gié: Rw = 1,5 [m], hé s6 ma sat fu
= 0,025 [Nm/rad], hé s6 cong suat t6i wu Cp.opt = 0,43; ty 18 téc d6 dau tip toi uu Aot = 6,9. Vi tin
hidu goc 1y twong g, gia sir nhidu tac dong 1a mémen ma sat; mémen can. .., cau tric mang noron
RBF la 1-5-1, ham Gauss vai ¢i = [—1, —0,5, 0, 0,5, 1]; oj = 1, trong luong ban dau cua mang la
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0 va do loi thich nghi 12 § = 0,1; Ls = 0,85 mH; Cr = 4700pF, tan s6 1am viéc f = (1-30) (kHz), tan
s6 phia lu6i dién fac = 50Hz.

Trén co sé b diéu khién da dé xuat ¢ trén, hinh 3a, cau tric hé thong diéu khién hinh 3b; va
xay dung md hinh mé phong hé thong trén Matlab Simulink dé danh gia thanh phan phi tuyén bat
dinh véi nhiéu tong hop 1a Me. M6 phong véi toe do cia tuabin gio: toe do dat va toc do thyc la
50 vong/phut nhu hinh 4a), nghién ctru khi tinh dén kha ning lam viéc cua hé thong khi thay doi
téc do cua tuabin tir 100 dén -100 vong/phut nhu hinh 4b), véi mé hinh day du c6 ké dén phan co
cua hé théng. Hé thong 1am viéc 6n dinh lwong ra bam sat lwong vao & qua trinh can bang.
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Hinh 4. Md phong h¢ théng tuabin gi6 véi vong diéu chinh téc dg: a) Khi toc dg 50 vong/ phiit;
b) Khi toc dé 100 vong/phut

M6 phong vong didu chinh vi tri véi phan tng caa hé thong khi goc dat vao thay doi theo quy
luat ham 6g = V.t, (V = 1rad/s) mdmen nhiéu khong d6i Me = 5Nm. Sai s6 bam sat nho, ta thay
b wée lwong phi tuyén cho dap wng véi thoi gian khéa nhanh; cung cip diy dua thong tin vé cho
hé théng diéu khién, nhu hinh 5.
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Hinh 5. M& phéng hé thang tuabin gi6 véi vong diéu chinh vi tri véi 64 = V.t: a) Pdp img theo vi tri géc;
b) Gia tri woc lwong M ¢ véi ham V.t

MG phong vong diéu chinh vi tri véi phan ing cua hé thong khi goc dat vao thay doi theo quy
Iu@t ham 64 = 0,1 rad, (V = Lrad/s) mﬁmgn nhiéu thay déi‘MFmax = 0,,5Nm. ‘Sai SO bam sat nho, ta
thay bo ude lugng phi tuyén udce lugng day du théng tin vé cho hé thong dieu khién nhu hinh 6.

0.15 2

o

=
-

q

Vi tri Goc (rad)
o
o b
a1
Momen (Nm)

ﬁ/—\_‘u Py . A
1w v i

]

(=)
(=)

o
K
o
o
o

02 04 06 08 1 ~0 02 04 06 08 1
a) Time (s) b) Time (s)

Hinh 6. M& phéng hé thang tuabin gi6 véi vong diéu chinh vi tri: a) Pdp 1mg theo vj tri goc;
b) Gia tri woc lugng M ¢ véi V = 1rad/s
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_ Tién hanh md phong hé thong trén phan mém PSCAD va matlab vé gia tri dong dién cac pha
dau ra cua stato mdy phat tuabin dién gi6 ta co ket qua nhu hinh 7. Khi d6 ta thay ca trén phan
mém Matlab simulink va phan mém PSCAD la twong dong nhau.
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a) Slip=-0.5% b)
Hinh 7. Két qua md phong vé gia tri dong dién Stato cia may phét: a) trén Matlab Simulink
va b) trén PSCAD
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Hinh 8. Puong cong md ta toc do may phat twong g Véi toc dg gio tir 6 m/s dén 25 m/s
Khi Vuwing < 14 m/s thi tbc do may phat tuabin gié nho hon 480 vong/phat; khi Vuind = 14 m/s
thi toc do may phat cua tuabin gio la 480 vong/phut; khi Vwina > 14 m/s thi h¢ thong c6 toc do
may phat giam xuong gan 170 vong/phdt.

6.0

Power (Kw)

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2‘2
Wind speed (m/s)
Hinh 9. Két qua md phdng vdi diong cong cong sudt cua tuabin gié vdi toc dg gio tir 6 m/s dén 22 mis

Khi Vwing < 14 m/s thi ¢ng suét dau ra caa may phat nho hon 4,5kW; khi vwing = 14 m/s thi hé
thdng c6 cong suat dau ra ciia may phat dién 1a on dinh ¢ gié tri 4,5kW. Tai thoi diém sau 21 m/s
thi tua bin gi6 vao vung cut off (vung bao vé tua bin gié - van bao vé dong lai), cac duwong cong
thay doi va c6 chiéu hudng quay tré lai vi tri giam, nhung sau d6 1am viéc on dinh tai 14 m/s.

So sanh véi két qua cac cong trinh da nghién ctu o tai liu [13], [14], két qua cua bai béo co
chat Iuong cao hon, cu thé dwoc minh chiing & cac két qua nghién ciu md phong tir hinh 4 dén
hinh 6 trén co s& thuat toan di dé& xuat va md phong trén PSCAD ¢ hinh 7, hinh 8 dé danh gia
kha ning lam viéc, hidu suit cua tuabin dién gié nay. Céc két qua nghién ctru 1a co so dé thuc
hién thanh cdng nhirng nghién ctu tinh toan, thiét ké ché tao, thiét lap thuat toan diéu khién cho
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hé thdng tuabin dién gi6 vaéi cong suat vira va nhé nham @ng dung vao thuc té trong cong nghiép
va dan dung ¢ nudc ta hién nay dang ¢6 nhu cau cao vé nang luong mai va tai tao.

4. Két luan

Bai bao di trinh bay viéc nghién ciiu nang cao chat lugng diéu khién cho hé thong truyén
dong dién gio sir dung tuabin gié6 BLDCG trén co sé phuong phéap diéu khién truot thich nghi c6
tinh dén b wdc lwong phi tuyén. Van dé nghién ciru nay da dem lai sy 6n dinh cong suat dau ra
cuia may phat dién tuabin gi6 bang cach str dung bo diéu khién da duoc dé xuit, cung vai bo bién
dbi céng suat AC/DC va DC/AC nhiam diéu khién t6i wu cong suét dau ra khi toc do gié dau vao
thay d6i. Céc két qua nghién ciru dat duoc cho thiy tinh ding din cia mé hinh dong lec hoc, md
hinh toén hoc hé théng tuabin gi6 trong bai b4o ma tac gia da lwa chon nghién ctru nhur trén hoan
toadn c6 thé ung dung vao trong thuc té dé nang cao chit lwong diéu khién cho céc tuabin dién gid
trong nganh céng nghiép san xuat dién nang & trén thé gisi va ¢ Viét Nam hién nay. Van dé nay
da dem lai nhiing loi ich kinh té 16n trong linh vyc san Xuat dién nang, va trong qua trinh lam
viéc thi hé théng nay ludn ludn dap tng duoc su 1am viéc 6n dinh vé cong suat dau ra cua may
phat dé hoa vao luéi dién trong cong nghiép va trong dan dung.
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