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MO PAU
1. Ly do chpn d@ tai

Hién nay ti¢ gioi sir dung chi yéu cac ngan ning hrong héa
thach (khaing 80%) nix: than, du mo, cac én phim tir diu mo, khi
thién nhién... va cac ndn ning hrong c6 tit san xuit cong sét l6n
nhu nang krgng nguyé@nit lai tiém an mot hiém hoa khon rong, nhr
vu nd nha méaydién hat nhang Nhat Ban nim 2011.0 Vuong Qubc
Anh uégc tinh vao am 2050 § cit giam 60-80% khi thi nha kinh.
Trong khidé ngubn thay dién da khai thacdi da vaduoc coi & hon
lai gip nhéu khé khin nhr anh hrong lon dén méi twrong, ph
thuoc qua nhdu vao lrong mra hing rim, cac v tri caodé xay dap
lai rat it, khéng nleng thé hién nay caatau ngubn séng én chay vé
nudc tada b Trung Quc ngin dap lam thiy dién, khién ta théu
nudce tram trong. G ng Wi muc tiéu thi nang lwong ngay cangihg
thi ta phai d6i mat véi mot thoi ky rat khé khin trong viéc dap ing
cung va éu aia ring rong héa thch ma ch yéu la diu mo dé sir
dung, va bi ngudn tai nguyén tiu han naydén mbt ngay $ roi vao
tinh tang an kiét. Trong vai @m qua, ng hrong gidda cho thy ty
lé ting trrong nhanh, phat én rit manh & nhiéu quic gia nhr My,
Ha Lan,buc ..., day chinh [ ngdn ning lrong sich nkim thay tté
sy thiéu hgt vé nang hrong hign nay.

Nudc ta la ndt nuéc cd khi Bu nhigt dai, vi tri dia ly dac
trung, phiadéng la [ bién kéo dai trén 3000 km, phia tay la day
Truong Son doi ndi cao. \6i vi tri dia ly nhr vay d& gay khéng it
khé khin cho véc phat trén kinh €, tuy nhién bénanh d6 mang 4i
nhiéu thuin loi cho viéc phat trén thay dién, ning hrong mit troi,
nang hrong gi6. Nén Wc xay drng ¢ théng ning hrong gié 1a not
dap an ki thi cho viéc khing haing ring legng trong trong lai. Do
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d6 viéc nghién @u ning hrong gié 1a nat bien phap t can thiét
nhim ngay cang hoan @ hon viéc chuyn déi ning lwong gio
thanh ring lrgng dién.

Trong d6, viéc thiét ké by diéu khién cho ¢ thong gié theo
phueong phap kinhdién phy thudc vao mé hinh toande cia he. Tuy
nhién véc xay drng mé hinh toan dt chinh xac ¢a k8 théng rt
kho khi khong kit truge ar thaydoi cia cong séit gio, théng 8 cia
hé théng, ...\wi théng tin diu vao @a ke thong didu khién 14 dai
lwong phi tugn (khéng rd rang)bé don gian héa cho \ic diéu
khién, hg thong lam véc 6n dinh, tinh Bn viing cao, trong khuén
khd d6 an 6t nghiép tdi nghién éu:

“Ung dung phweng phap mb trwet dé didu chinh céng
suét trong b bién doi dién niang kép gid — tréi dién”.

2. Muc dich nghién aru

Ung ding b diéu khién mo truot dé diéu chinh dwoc géc nis
cia cac b bién ddi trong ¢ théng hai ngan dé diéu tiét cong sat
v6i nguon chi dao 1a réi dién. Bam bao tinhdn dinh théng & dau
ra cung @p cho &i va b didu khién dap tng nhanh khidc d6 caa
gi6 thaydoi.

3. Pdi twong va pham vi nghién atu

- Gigi thiéu tdng quan @ hé théng phatdién gié, dic tinh gid.

- Cac 19 bién doi nang hrong.

- Gidi thiéu mot vai ciu tracdiéu khién va phrong trinh chugn
dbi nang lrong trong 1§ thong phatdién gié.

- Tim hiéu thuit toandiéu khién mo, diéu khién truot.

- Sir dung phrong phap n truot dé didu chinh cong séit trong 1
bién dbi nang rong kép gid —uai dién.
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- Sir dyng pHin mém Matlabdé mé ptong sy d6 diéu khién he
thong diéu tiét cong sét s dung ngwn ning lrong kép gié —uéi
dién.

4. Phrong phap nghién aru

- Tim hiéu tai ligu vé nang hrgng gio.

- So sanh §i cac ngén ning krgng khéc.

- Tim hiéu céc du tracdiéu khién turbine gio.

- Nghién dru cac b bién déi dién tir cong sit

- Xay drng phrong trinh chugn d6i nang hrong.

- Nghién aru cac plrong phapdiéu khién my vadiéu khién truot.

- Xay drng mé hinh va mo g@img.

5. Y nghia khoa hpc va thuc tién ciia dé tai

Viét Namdangdau tr xay drng ft nhiéu cong trinh thy dién
va nhit dién, cac cong trinh nay wng kéo dai va ém ning € dan
can kiét. Dod6 viéc nghién éu va phét tén sr dung ring lrong gié
két hop voi ludi dién 1& ét cin thiét va hop ly, dam bao khi sr dung
nang hrong kép gid —wai dién thi théng & dau ra lasn dinh va
diéu khién daping duoc ar thayddi cua e do gio.
6. CAu trGc caa luan vin

Luén vin duoc t chic nhr sau:

Mé dau: Ly do cton d tai, xacdinh muc dich nghién ¢u, néu
l&n muc tiéu aia dé tai.

Chuong 1: Tong quan @ nang hrong gi6 vadic tinh @ia no.

Chuong 2:Diéu khién mo, diéu khién truot.

Chuong 3:Diéu khién mo - truot cho 1 bién déi kép.

Chuong 4: M6 plong thiit toan va nhn xét.

Két luan va hrong phat trén caa dé tai.

Tai liéu tham ko va phu luc.
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CHUONG 1:
TONG QUAN VE CAC BO BIEN POI NANG LUQNG

1.1. TONG QUAN VE NANG LUQNG GIO VA PAC TIiNH

CUA NO

1.1.1. Lich sir phét tri én ning lweng gio

1.1.2. Tinh hinh s dung ning lweng gi6 trén thé giéi va Viét

Nam hién nay

1.1.2.1.0 céc nwéc trén thé gidi

1.1.2.2.0'Vigt Nam

1.1.3. Gia thanh ng@én ning lwgng gié

1.1.4. Ning lwgng gi6 va méi tnrong

1.1.5. Ning lwong gio

1.1.6. Gbi thi éu mdt vai ciu trac diéu khién hé théng tua bin gi6

1.1.6.1. H sb cong sut ciia Tua bin gié

1.1.6.2. Khai quét & cac thanh plén ciu tgo aia hé may phat

dung sic gio

1.2. GIOI THI EU CAC PHUONG PHAP BIEU KHIEN HE

MAY PHAT PIEN DUNG SUC GIO

1.2.1. \An @@ khi diéu khién h¢ thong bién ddi nang hreng gio.
Trong viéc diéu khién hé théng bién doi nang hrong gié co #t

nhiéu van dé duoc dit ra:

C4c Van dé lién quan dén tua bin gi6:

- Céc plrong phapdiéu khién dong ring hrong trong 1 théng bién

dbi nang lrong gio.

- Sy bién thién cong sit cia cdc may phét tua bin gi®invsi hé

thongdién.
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- Biéu khién Pitch, tua bin may phéafrs gié nhéu toc do.
- Thiét ké dong lyc hoc canh gio.
- C4c plrong phép tHit ké cho cac Tua bin gié xaxb
- Khai thac héu qua vén dau tr cho thét ké.
Céc van dé lién quan dén diéu khién va md hinh hoa 1§ théng
gio:
- M6 hinh héaiong luc caa may phatién src gio.
- Piéu khién i wu cdng sét tac ding va plan khang trong & may
phat s dung src gio.
- C4c plrong phapdiéu khién may phatiién src gié.
- Hé may phat &c gi6 lam vic doc lap, két hop véi hé may phat &
dung ngwn khéc.
1.2.2. Céac plwong phapdiéu khién may phéatdié¢n sirc gio
1.2.2.1.Piéu khién cuc dai hda cong sut
1.2.2.2.Piéu khién toc dp
1.2.2.3.Piéu khién pitch
1.2.2.4.Piéu khién stall-control @iéu khién cé dinh)
1.2.2.5.Piéu khién active stall control
1.2.2.6. Mpt vai aiu tric diéu khién
Két lugn chwong

Chueong 1 da trinh bay tinh 4p thiét s dung ngwn ning
lwong gi6 din thay tié cho cac ngdn ning lrong khéac va cac mo
hinh diéu khién trong 1& nay. Phan tichihg ciu tracdiéu khién ta
chon dugc mé hinh K théng tuabin gié ¥i may phat ngon kép. Tt
ca cac K thuat nay lam o so dé tiép tuc nghién ¢u cac K thuat
trong cac théit toandiéu khién & chrong 2.
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CHUONG 2: PIEU KHI EN MO VA PIEU KHI EN TRUQT

2.1.PIEU KHI EN MO

biéu khién my dya trén o s ly thuyét mo, hign dang chém
mot vi tri rat quan tong trongdiéu khién hién dai, vi n6dam bao tinh
kha thi cia hé thong ft cao,ddng thyi lai thuc hién tt cac chi tiéu
cia k& nhu tacdong nhanh cao, tinhéh vitng cao v&n dinh ©t, &8
dang thét ké va thayddi. Thé manh diéu khién mo 1a trong I théng
diéu khién phi tuyén, hg thong diéu khién ma cac théng tidau vao
haic dau ra khéngtu haic khdng chinh xac,dthongdiéu khién khé
xacdinh md hinh hac khéng xaatinh dugc mé hinhddi tuong.

Bo diéu khién md ung ding trong céng nghp nhur: diéu khién
nhiét do, didu khién giao théng §n tai, diéu khién trong cac thit bi
dan ding.
2.1.1.Pinh nghia tap mo
2.1.2. M6 hinh my

Hién nay c6 hai quadiém v md hinh nd thuong duoc si
dung. Db la mb hinh m Mamdani va mé hinh snSugeno.
2.1.2.1. M6 hinh n Mamdani
2.1.2.2. M6 hinh n¥ Sugeno
2.1.3. Nguyén 4c téng hgp mét b diéu khién mo
2.1.4. Céac lwéc thuc hién khi xay dung b diéu khién meo

- Binh ngha tt ca cac bén ngén ng vao ra

- Binh nghia ip my (gia ti ngdbn nd) cho cac Win vao/ra

- Xay drng cac ldt didu khién, co ngiia 1a clon cac I8 sd ¢
(i=1,2,3,...,n) choing luat “NEU ... THI ... “ cua b diéu khién.



2.2.PIEU KHI EN TRUQT

biéu khién truot 1a phrong phapdiéu khién bén vitng va héu
qua ddi vai cac e théng phi tuyén va bit dinh.

Tuy VAy, diéu khién treot (SMC) ding ©n tai nhugc diém
nhu: Xay ra hén twong rung (chattering)ésinh hrong dén cac thét
bi va lam hr hong cac thit bi d6. Bé giam hién trong rung éa
SMC, ngroi ta dua ra nhéu phrong phap nhr s dung két hop diéu
khién mo-truot, mo-noron-treot, thich nghi teot v. v...

Két lugn chirong
Chuong 2da néu ratugc cac vn dé sau:

- Phrong phéapdiéu khién treot. Phrong phap nay &pug
hiéu qua ddi voi hé thdng phi tugn va kit dinh. Dam bao tinhon
dinh va nang caduoc chit lugng k¢ thong. Nhing phrong phap nay
con Hn tai hién tugng rung & anh hrong dén thiét bi va lam hr hong
céac thét bi. Bé giai quyét van dé nay ta nghiénte tiép phrong phap
diéu khién mo.

- Phrong phéapdiéu khién my: Bam bao tinh khi thi cia
thdng rt cao,ddéng thoi lai thuc hién ot cac ch tiéu aia e nhur tac
dong nhanh cao, tinhéh vitng cao vasn dinh 6t, d& dang thét ké
va thaydoi.



10

CHUONG 3:
PIEU KHI EN MO TRUQT CHO BQ BIEN POI KEP
3.1. MAY PIEN CAM UNG KiCH T U KEP (DFIG)
Trong maydién DFIG mach dién stator éa DFIG Kt ndi véi ludi,
con machdién rotor Kt ndi véi bo chuyén déi thdng qua vong trot.

B AC/TDCAC comverter i
AC

Three-phase
Grid

—— 7
T
A Induction
| Generstor
| |

______________________

Hinh 3.1. M6 hinh mé&j§ién cimung kich & kép
M6 hinh maydién @m ung rotor day gén trong k& toa do
tham chéu d-q vuéng gdc.
Phrong trinhdién ap stator va rotor.

I L/
Vea = Rsjsd +Td_ wslﬂsq
d
Vsq = Rgsq + gltsq + wsylsd
Vrd = Rrird + d(d//_trd - (ws - a))l//rq (31)
. dy,
qu = errq + Tq_ (C()S - a))wrd

Tur thdng stator va rotor.
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wsd :Lgsd +Lm*ird
l//sq :Lsisq+Lm*irq
l//rd :Lrisd+Lm*isd
wsd = Lrirq + Lm*isq

(3.2)

Momendién fr.
= an’(i ,d'sq ol rqisd) (3.3)

p(wqr dr wgric?r) = p(wds as qs ds) = p(wdr gs qr ds)

Va phmng trinh quan elmomen.

T,-T, =039% (3.4)
dt

Vector béu thi trang thai & théng.

X :[isd isq ird irq

Hé phi tuyén c6 phrong trinh tang thai nlr sau

X = AX +BU (3.5)
Vdi:
- [d. d. d. d. T
X =|—I —1 —I —I 3.6
[dt gt dt ™ dt fq} (36
U = sd Vsq Vrd qu ]T (38)

Diéu khién maydién cam ung kich tr kép cho phégiéu khién
doc lap cong sét tac ding va cong sit phan khang Bing dién ap
rotor dugc phat i mot bo chuyén doi.

O day cong skit tac ding va plan khangdugc diéu khién riéng
I&. Cong st tac ding duoc didu khién boi dong rotor theo & qui
chiéu ngang, céng dii phan khangduoc diéu khién boi dong rotor
theo hrong thing.
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P :—VS.%irq
s 3.10
Qs= A -y, M o
wsl—s s* Ls rd

Qua trinh tinh toadwa raduoc iéu thrc dién ap theo dong rotor.

1 1
=y +g'ws'|rq +0_Tvrd

o, ' (3.11)
YR L TR Y
" L TL o™ T gL,
Vé6i:
_ 2
Tr :i; TS :5; g :7&)S w; og=1- Lm (312)
RI' RS a)S LS'LI'

3.2. UNG DUNG PHUONG PHAP MO TRUQT PE PIEU
CHINH BQ BIEN DOI

Dong rotor ( quan dvéi cdng sit tAc ding va cdng sit phan
khang¢ cong thrc 3.10) xem xét phudp, vi Ay didu khién mo
truot co ban dra trén mé hinkdugc ar dung.
3.2.1 Phrong phap mb trwet diéu chinh dong rotor h¢ qui chiéu g
3.2.1.1.Piéu khién trupt

Sai Ech trong tng aia mit truot la gitta dong rotordo dugc va
dong rotor tham ki caa k¢ qui chéu g nhr sau.

€ =g - irg (3.13)

Dung it truot
S(ig) =€ =l - irg (3.14)

S(i,g) =€=i* -l

Thay cong tirc (3.11) vao (3.15) tduoc:

(3.15)
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S(i,,) =i*, -(—(Tlr ¥ L'-;“ZL )iirq ~gaw,i, +a.1|_rv“‘) (3.16)
Vi

V,q =V +Vg (3.17)
Trong thvi gian tirot ching ta cé:

S(rq) =0, S(i,)=0; V=0, (3.18)
Thanh pln lién tic.

V(i %, + (% ¥ LL;“ZL )%irq rgai oL, (3.19)
Thanh pln giandoan ham sign.

Vig = K'iq-SIgNs(i,)) = Kyq-sats(i,)) (3.20)

3.2.1.2.Piéu khién m¢ cho phin gian dogn
Tong hyp diéu chinh m - Pl

I
I
: :
I
1
. + T ! - I - Fuzzy logic
St i) o y log
Iy . : | controller
1
- I
1
I
1
1
1

Hinh 3.4. Bng hup diéu chinh my - Pl hé qui chiéu q

V&i mé hinhtaco.
u==KS (3.24)

hoac
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S=kyq-sat(s(i,,)) (3.25)
Pau ra @ia m - Pl
y= kp.U + J- ki .U (3.26)

Thay cong tirc (3.22) vao (3.23).
Y = Koo (K Ky 5aLS(irg)) + [ K (Ko kg SaLS( ) (3:27)
Trongdé:
Ks hé sb caa dongdién phing
ko: hé¢ S5 ti 18
ki: hé s tich phan
Krq: hé S5 am
3.2.2. Phrong phap md trwot diéu chinh dong rotor hé qui
chiéu d
3.2.2.1.Piéu khién trupt
Sai Ech trong tng aia mat truot la gitta dong rotordo dugc va
dong rotor tham kio cia ke qui chéu g nhr sau.

e =lwq- i (3.28)

Dung it truot

S(i) =€ =i - g (3.29)

S(i,)=e=i*,-i, (3.30)
Thay céng thc (3.11) vao (3.15) tdurgc.

() =i+, -(_a.i'l'rird + g, +0+-r V) (3.31)
Vi
V, =V +V (3.32)

Trong thvi gian tirot ching ta cé:
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Si,)=0  S(,)=0; V!=0. (3.33)
Thanh phn lién tic.
Vg =(i %y + (%Trird -g.w,i,)oL, (3.34)
Thanh pln giandoan.
Via =Kyg-sat(s(iy)) (3.35)
3.2.2.2.Piéu khién me¢ cho phin gian dogn

Téng hop diéu chinh my - PI

1
1
1
. u o ! Fuzzy logic
S §) (e
L . : \ controller
5 : i
I
I
I
I

!

Hinh 3.5. Bng hup diéu chinh my - P1 h¢ qui chiéu d

V&i mo hinh ta c6 .

u=KS (3.36)
hoac

S=k,4-sat(c(iy)) (3.37)
bau ra @ia my - PI
y=k,u+[k.u (3.38)

Thay cong tirc (3.22) vao (3.23).

Y =Ky (K kg 5al(0(iy)) + [k (K kg Sal0(4))  (3.39)
Trongdo:

K hé sb caa dongdién phing
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ko: hé S5 ti 18
ki: hé s tich phan
Kyrq: hé S5 am , ‘ ]
3.2.3.Panh gia két qua sai lEch bang tiéu chuan tich phan
DPanh gia saidch bing tiéu chén tich phan.

J= j edt (3.40)

Sai Ech trong itng aia mit truot la gira dong rotordo dugc va
dong rotor tham kio.

€ érdq - irdq 341)

DANH Gl KET QUA SAILECH DONG

¢ el -y
=1
[lidg >

s Sy
=1
[ian >

h 4

¥

Scopel

Hinh 3.6.Panh gia Kt qui sai kch hing tiéu chdn tich phan.

Két lugn chwrong

Chrong 3 ta tim Kiu duoc ao s Iy thuyét caa dbi tuong didu
khién vatng ding dugc phrong phapdiéu khién my truot vao ke
thong, nlim 6n dinh va nang cao éh luong dién ap khi hoaudi.
Trén @ sy d6 ta xay ang duoc chrong trinh md phng ke théng
nang hrong gié st dung phrong phapdiéu khién mo truot diéu chinh
bo bién d6i néi véi rotor & chrong 4.
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CHUONG 4:
MO PHONG VA NHAN XET
4.1. THONG 0 VA MO HINH MO PH ONG
4.1.1. M6 hinh toan I théng

- M@ hinh simulink  may phatdién turbine gi6 éc do thay doi
str dung maydién cam ing ngwn doi (DFIG) ket noi luai dién.

oo Fmg A s f—[F L 3]
O e e e
g S v e o
T ke 2500 MUA  B121
X043 etz

0 1
[

aaaaaa

Hinh 4.2. M6 hinh toandthdng Wi toc dg gi6 va cong st tdi
thay doi

Hinh 4.3. M& hinh may phét va bhuyn ddi
Ngwn: power_wind_dfig_deti@ demo Matlab 7.8 R2009a
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Wind Turbine controls - GE DFIG 1 5MW.

Fitering anct Grid-Side Converter
Measurements Cortrol System

(D)
PbegLn

DEcwE Spime

Rolar-Side Converter o
Cortol System
il e

L

Speed regulator & Pich Cortrol

Hinh 4.4. M6 hinh §diéu khién
Nguwn: power_wind_dfig_deti@ demo Matlab 7.8 R2009a

4.1.2. Thong 8 cai dat

[%] Block Parameters: Load 500 K
Three-Phase Series RLC Load (mask) (Ink)

DFIG Wind Turbine (raask)

This block implements a modsl of a varisble speed pitch controlled wind turbine using
) Inplements & three-phass series RLC load,

2 doubly-Fed induction generator (OFI

Parameters parameters
Number of wind turbines: y
Configuration
3 |
Mominal phase-to-phase voltage Wn (Vrms)
Display: |Generator data for 1 wind turbine ~|
57%
Mo, power, L-L volt. and frea, [P (¥A), ¥s_nom (¥rms), ¥r_nom (yrms}, fn (H2)]: | ‘
[11.5061.9.575 1975 60) ] Nominal frequency fn (Hz):
Statar [Rs,Ls 1 (p.ud |60 ‘

([ 0023*(1+0.3*rand(1)) 0. 16*(1+0.3*rand( )] | Active power P (W)t

Reator [ Rrt,Li* ] (p.u.): | so0e3c1+0.5vand(1) ]
[ 0.01e(1+0.4*rand(1)) 0.16%(1+0.4*rand(1))] ]

Inductive reactive power QL (positive var):

Magnetizing inductance Lm {p.u.):

[2.9%1+0.4%vand(1)) ] |D ‘
Inertia constart, Friction Factor, and pairs of poles [ H(s) F(p.u) p It Capacitive reactive power Qc (negative var):
[[0.685%(1+0.2*rand(1)) 0,01 3] [ [ |
Initial conditions [s th ias ibs ics phassas phasebs phasscs]:
Measwrements [None v/
[[-020 0,00 0001 ]
[ ok [ oot [ rel ] oeh [ o ][ caeel J[ heb Apply

Hinh 4.5. Théngdcai dat
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4.1.3. M hinhdiéu khién phia rotor (RSC)

Wind Turbine controls - Rotor-side converter control system Current regulator

Hinh 4.6. M hinliiéu khign phia rotor & dung b diéu khien PI
Ngwn: power_wind_dfig_deti@ demo Matlab 7.8 R2009a

Wind Turbine controls - Rotor-side converter control system
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Etecromagnett torque (Tem ontllr o3 e

o S

ar et

Hinh 4.7. M6 hinliiiéu khién phia rotor & dung phrong phap
mo truot

4.1.4. B diéu khién mo trwgt
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Hinh 4.8. M6 hinldliéu khién my trurot phia rotor
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4.2. KET QUA MO PHONG VA NHAN XET
4.2.1.Két qua mo phéng

Hinh 4.16. \in ti¢ Hinh 4.17. Cong
gio(m/s) swt tac dung stator

‘4"""&‘11‘”'. i ']"Wl il

Hinh 4.18Pi¢én &p trén thanh  Hinh 4.19.Dién ap trén thanh
gop B_ 575(p )i dung by gop B_25(pu )zsd ng by diéu
diéu khien PI khien PI
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Hinh 4.20. bi¢n ap tré Hinh 4.21. bi¢n ap tré
thanh gop B 575(p Jisdy 9 thanh gop B 25(p ) uis dun g
bé dieu khien o truot b dieu khién o truot
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i

0 005 01 015 02 025 03 035 04 045 05
PI

0 . . . . . . . . .
0 005 01 015 02 025 03 035 04 045 05
FSMC

Hinh 4.22. Cht luong sai ch dongs hé qui chiéu d theo tiéu chin

tich phan

0

0 005 01 015 02 025 03 035 04 045 05
Pr

a
0 005 01 015 02 025 03 035 04 045 05
FSMC

Hinh 4.23. Cht lirong sai ch dongs hé qui chéu g theo tiéu chin

tich phan

Tu nhitng két qua mé ptong & trén, ta c6 ning nHin xét sautay:

Bo diéu khién PI: Tai thoi diém t=0.03sd4 xay ra hin tuong
sut 1Gn dién ap la do g daodong dién ap ti bus DC va cong st
phét ra éa DFIG. Trong sét qua trinh st lin dién ap, 1§ diéu khién
dadiéu chinh dugc dién ap DC va cong étiphan khang k thong ly
lai dién &p mong mén sau §n bdn chu K. Nhung do tc d6 gi6 va
cong sdt tai thayddi thi bo diéu khién PI khdngdaping dugc vi lic
nay k¢ thdng la i phi tuyén nén Kt qua séngdién ap i thanh gop
B_575V ki daodong Ion, sai éch lon, séng rung va hoadi rat kém.
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Bo diéu khién FSMC: Gii quyét dugc van dé hoa lrgi, giam
thoi gian timdén gia ti toi vu hon so \6i b diéu khién Plduoc danh
gi4 theo tiéu chin tich phan. N& két hop bo diéu khién my_P1 my
hoéa thanh pdn giandoan cia b didu khién troot giam dugc hién
tuong rung @a ch do truot. Nén songtién ap trén thanh cai B_575
on dinh. Nhrng thyi gian By lai dién &p sau IGn Vin chra i
thién duoc.
4.2.2.NHin xét

Vi két qua mé prong tada giai quyét dugc van dé dién ap
6n dinh khi hoa s véi van toc gié va si thay doi. Nhu vay khi sir
dung b diéu khien mo trugt giai quyét dugc dam bao dién apon
dinh khi hoa ki, it bi nhidu, dam hio sai Bch tién vé 0 va cht
lwong ®t hon b diéu khién PI. Nhrng sai énh chra dat duoc gia ti
mong mun, thyi giandapung con bn.

KET LUAN VA KI EN NGHI

Sau ndt thoi gian nghién gu va lam véc chim ch, duoc ar
gilp d& nhiét tinh aia Thiy TS. Ngugn Hoang Maidén nay Idn
vin aia tac gi d& hoan thankung thvi gian dr kién.

Viéc khai thac ang hrong gio, Wra mang tinh thi sy va
mang tinh x& &i rat cao, gop pin vao clrong trinh hanhiong aia
qudc gia va K hoach hanhdong ning lwong tai 4o, ting hrdc tao ar
chuyén huéng W khai thac ang lrong trén @ nuéc gop pln vao
viéc giai quyét van dé khan hém ning lrong dang dugc khai thac
trong longdat hién nay va ¥n dé vé 6 nhém mai trong.
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Luan vin da nghién ¢u ung ding phrong phapdiéu khién
mo truot dé didu chinh cong sht bo bién ddi nang lwong kép gié
ludi dién. Luan vin da gii quyét duoc van dé dién 4pén dinh khi
hoa ki, it bi nhidu vadam bao sai Ech tién v& 0. Nhrng khaing
thoi giandapung giam sai Ech con bn. Thyi giandén toi S tiép tuc
nghién ¢u dé cai thién.

Vi diéu kién thoi gian va kén thrc con fan ché nén luin vin
chi dirng ki & mac d6 xay drng dwoc by diéu khién my truot ap
dung cho véc mé plong. Trong thi gian ©i, néu cddiéu kién, tac
gia xin tiép tuc cii thién nhroc diém da gip phii va tiép cin thpc
nghiém dé kiém ching ki phwong phapdiéu khién.



