M, ng&lU

1l.Lydoch n Qtai

Trongthct]sinl @ g "nltiéuth t h a yliénli ct ng gi , t ng phat thdn chi 14 t ng gidy. Nguyén
nhanladost h aycalfi n h € tiéu8ling, bAc nha may xi nghi tng®yénsdng nimgg | €
quafihotbh thnggbs ¢ .Viccongstiitlis d nglientc t hiakph i kWwanbhg "¢ €
v, i cong st chp. Chinh vivly, 0 JJfFns lamvich thng | u ! 'nsoty hg@y mbng min va co
thwt h & iliénlt, c trong nhng khdng th i gian il ngdh.

n,lchnfns nh “m@hhot ngcatlicfcacthifb tronghthng nlinh€ /jJd&c t hi
d¥%ng trong aoclafmith “mE@ELY tinledy cung & H. Khi fn s suy gim c6 thAthq T
ngngmts b hmfnthadntra g n h " n wegkii FnlSi gifm qua nhiu c6 thvebdq Jing ng t may.
Ngoairast hayttn 1 " m fihatr To HeengfthngTresugimodh JL tktng ti °u
cong s piin  k h*8nngg nlgih o hiayt rl" o H@&agdng¥ hgt s t r °hngdd§c L€
truyi tfi. Béndch h L't h &ytfni§ con gay ra nhng hdu qu xBll cho cac thit b L'in® céac h tiéu th
nheerstgifmaoh Jvic g ¢ h /1o Su t, higib gifm hi u s lam vi c.

Chinh vivdy luchanchn Qtaithit k/lb L@ khivd t h !t n gQ kinwinfins ¢ho h thn g "nL i
I agu nphat.
2.Cau h inghiénc u

H th'n g nlirongth ctJlamth th ng phituyhvaphcthpyinhiuthongsh thng t'hay L
lién t ¢ trong qua trinh &h hanhgay ni" n "nb §n S trong h th" ng. Chinh vi \dy, cfn nghién cu thi} kJ]
nh ng b L @ khiwi théng minh nAn" n ‘nh §ns h th ng.
3.M_ ctiéu va nhimy, nghiénc u

n©y Ith th'mg phctdp v i rHinhiQi théng s ma trong qua trinhdh hanh h th' ng cac thong's
t h a yliénlt c khdng theo quy ki . D o, ¢ tiéug a luah an la nghién ai, xay d ng mé hinh h th' ng
L'inln, La m§ryi ,phdthdkeyhh phltuyh, bl 'ni, ¢ - /Jhri@ygdHg n £mgdai | €
tlb nhn@ "‘mige gi - ,ngmibtnigKhix& dngmoéhinhpii L@@ ¢vc L&nhtiegi § ch
chil " h QIkhiwi , c 1 n §idavactiépd n nh Lyapune. Kiwhchngs [n h * mg€a cac
y/ut bl ‘nlh/hem " h €QLkhivi'n nbfns gatngvingcahthng. TL- L<€eahrka€chi
L@khwt t h®ngQ khivhldi (WME i"E@®c t iQIEnslt , B §p ¢cletiéuch¥ Vit
Nam cl n gctjLlu&hivd thong minh, cac §i  p h@ khivdllai nfRm i ‘@unhdcth ng$ ¢ ab
I' @ khiW khi cac thong'sh th' ng bt h & ytrong qua trinh & hanh
4.n"i " hg®a phm vi nghién ¢ u

Tr °n’ nghén su tcrg®cactac givQs dng c 8c ph€ehmgmophmEpth ngoy d
L'in  LJpn i kheo kMd hamtruyQr va theo md hinh khong giarttig thai co6 phan tich cadly t bel “nii.
nngthi phon t2ch c@cQ khitehtnhg! npglQBRDIMHERI, ‘€lli v "nog @@ d
phap cho bai todhn bt n SXhMthXn g MiL i Bgalh phat Phdm vi nghién ¢ u ¢ a bai toan nay la xay dg
mo hinh todn chohth ' n g _ il “@.cdt 2 JH:3 vang (may phat, phi,..) co trong hth ng nh ng yu t phi
tuy/h, bl ‘ntivacé s tham giacacacngunn t ngngtd€b nh€ ‘mgngi | “@oiutrg. TI €
cac bin | g vQmay phat, trugh tfi va ph t[i, ludh an xady dng lud¢ QtkhMd v~ ph<€hngi(sphg&p t
d ng gifitich valogicm cacb L@ khiwiti <€u)ngmétongdéacdi ph&p m° c¢c8§c clng



b v " ° dki@h nghi m blag Matlab/Simulinkt L' - L § n hc higuiq§ ¢ & céc chih ko Qi khivd n
S L «QxliHL
5Ph€hng ph8mpm nghi °n ¢

Ph€hng ph 8§pgaruhtan 1a nghiégn ai ly thuy}. Xayd ng m? “h ¢ mgi@ tH ng
'in  LJan i theo moé Fb2ag ham tuyQh va khéng gianth g t h § i/h ng ng Y ® bl Thlh ° &n®
tft h & ysaolcho pht'lpy ith ctJRit L+ ph©n t2ch xem Qléidthdrmintpch €hn g
thWedb nhd " £ #@06ng s ¢ ab L @ khiwd khi h th' ng céd nhng yu f bH "nit trong qua trinh K& | nk.
Nhimy 12" n 'nhvQtfn s cho h th'n g "nl i Ujan i.lCac cong cly thuy} QUkhwil ‘&s dng nh€
ly thuy/t QUrkhiwim ,cacb L@ khwilaifi <€u c¢c &c p h€©homacpdnBapnghitmdth ¢ n ¢
hi n.

Luch &n s d ng ly thuy} QL khiwi thng minhn h &, ti €u, L@ & Id. T nghpb
L @ khivd diti/h Wimralwt Qrkhiwifi  ©fn [ ptithg thai c6 ki n £ n Wh skét va e tdbcac dao
L ngcah thngdoln h “mg®hju ,[mBlo"n 'nhitfns cahthng. Sau, ngtrén pfh mgnh
MatlabS i mu |Vikitkchtig t 2 néh [chimg Gn ht€asacld v~ ph<e@maiviphsp L
i "me L« xWnd xh®t'oni 8hvacactiéuchi n ‘nbhgah th ng.Nghién ¢ u sinh cho Rag
k/T qul nghién cu nay €1a g tfng cho nhng nghién cu s © uQtithhm ‘nivcho hth ngld ‘'nth ¢l ng
nh@ t€eu hQ khiWwyvrg d figivao thcti n.
6.n- ng gic@lud an
6.1.n- ng @Qkhoah g, lyludn

Nghién ¢ u trong luh an nay 8thiji kf]b L @ khiwd théng minhnh ngtht t o 8n v™ c8c
phap toan’hc nRKE€hng Qkhigipm ,Lic §c p h Shkhigh  p h ©Q,KHME theo md hinh
mu WG ‘ef@ €eu dnabfnis hthng nlila m&pnihdngdua vic xem xét cac bai
t 08§ n dgifiquy/Es acactac git ree " ngthi QuHEIthem mts thud t oQ8khivd LViEhE ° hg€
L§mgfutatt h'hwiy&udu Hia.
6.2.n - ng @ngh¥enuth ctin

Ngién ¢ u sinh cho Rag K qul nghién cu nay €la nQv fing cho nhng nghiéncu s © uQtithhm v
'nhchohthngldl ‘'nth ¢ 1 ng ®©h €©hQ@ khiwvrig d tigivao thc ti n.
7.KJ} chli ¢ aludn an

Ngo“ i phfn m LFu, t inlb, untihadukdhplo,aphdsdn  &n
ch€ehng:

C h ©h nTg ng huanvQl @ khivd fn S : Phan tich QL @ khivi fn s trongh thng nlilJp k
ni . Phon t2ch v° L8nhugl& dSmognghb ng c. Mngiogi Wi hdingBiva° n ¢

c 8§ ¢, ndhgf quy/l ¢ a luch an.

Ch€ehn@h'2lgthuy}: N idungch yyuga ch€hng n~vy ‘llythuygdarcéic b~y
phe€hng Qpkhigipva xAyi dng md hinh héa'hth n g " nlv@dth g °s k' i, bam truy@, khong gian
trthgthai.Mophng c § agglad ph ngs d ng pFn mQn Matlab/Simulink b[n h * mg€ i cac y {
phituyh, bl ‘nlh, n hgtagtol/j@vi ¢’ n nhtfns ¢ ah th ng.



Ch€hng %]b LT@h khiwi thich nghi ham Gauss h o b ™ iQ kbhivd §ms: 8id ng ly
thuy/}" n "nb Lyapunov'Whi/t k/]b L @ khiwi thich nghi n ‘nfns h th'n g " nlkit n' i hai ving tua
bin khéng i nhi t.
Ch€ehnThi/f Wlb L @ khiwit ht ng Q@ukhiwhfn& chohthng L'anpmagM,c L2 ch
ca ch@thiffdg]b L Q khivd théng minhm-P | DM@ khivi ' n ‘nbfns ¢ ah th n g nlhai
vung, thit k/lb L @ khivdim - PSO-PIDchohthng ‘nlic- ba v¥ng trcoarbgl@ - ¢ §c
khidi ‘lc€i €©u h . a _dtiBueda v~ mngphap®h €©u P S@.g MA§ pp th th ng khi
S dngcacbL@khwi n"y. Khi ' h-ngt rxpedag yiid $hbi tuyh, bAl nli, tinh tr th i
gian trong h th' ng va c6 s tham giacanhngngin n £’'mgtaikbe n h € “nggtg f HEengrtl €
tr i.



CHh 4 NGT ING QUAN V/ n IjU KHI gN TEIN S
M th thng nisSlamvic b3 nryg ttfh £va cong skl hgalay gia tr I'nh m ¢ blag
vi ¢ Qikhiwicong stfith c . Nh €i‘gc 8ech in Hit htdiydgdl nhién va@éntc da /Jifns h
th ngva cong skl * hg@lay trén'hthng c 1 n'giliébthca.y @i naylgay ra nmg hdi qu khong tt
chocacthitb trongh thng nL i
D avaothi gi anictljiaiduthln g ©&a phan b L @ khiwi thanh caclp (t heo t ht n
S 25/2016/TFBCT) nh+<€ sau:
U Ainplichnhfns s hEe ™ qu § QchinBinchh itfns h thng nilc@® chinbi
s |@glncactm8y p'mgétrangbh thn g QLI € o .
U fAnplichnhfns th cp: L~ q @QEhnhtPthedcal @éhinhfns s higp c'lcd ¢
hin th?!ng, nggah th BcAGC (Automatic Gain Controll” iv. im ts t may phéat
L'in ‘lc€ q wly¢ thwrong h th'n g " nthatb h th ng sa tifi ph, t[i theo fn's hotb [ nh
L@ 4
Theo nh€e t hifolgthing&Est d g LIQLeEnh #n's s hbd ¢ ° clthes hi n do céac
b L@ufcga tua bin cihol ‘@uy®h@bi hedpa cictmayt | vis t hd g alfn
S. Qéhnhfns s hp A bbbuc. Cacgli  p h@ khiwil ilc@em lati €u Kmitdcflu@ n t
chnh B®ptronghthng. Tuwthrchiin® @éhh h  Byh tagdnpHith acacyéuffu nhe€ | = :
nQchn h Bt bbby cvinpng n g Qkhive  sEhthi &hdng mtgili p h@ khiwil in ™ o chdl €
lati  ©eu, Whiyh rgigihth ph tlib g QIkhivi  sim(gichthti  kh £ o g@lldireh L %ng kh
tfn s qua ) n xudl hi n lGc nay cac tmay khéng co kfin £ n g nlg8'pt )}eQiclinih  Bbtefn pHT QL i
ch'nh cang nhanh cangtt t r ‘ong § p ¢d1s @H can ag gi acodng st tiéu th L'in va cdng sl phat
'in, t Qochrngh LEblefn i loY b céc ngun g c gay néntinhtrvamd’ n ‘'nhgah thng nli
L- ch?2nh/pvadilivceriggkhiih sbhpic "E®chin® t ngt may. T nh ng yéu §u trén
'ivi Quahinh Bbh tdimlth th n g nlkihdng theh ¢ - Qulchin h  §dima E ofn thif phii
c - Qleinh#ns th ch. Binuchd ngld® L@ chn h Igithi kbico s bi/h |, dg vQph, tfih th' ng
ch’n ‘'nth  n hXelnépT nd sai | ch vQtfn s .
Vdgmec Lityg/hcat L ng Qlchinh may phat AGC lan€afn § h th ng tr vQgia tf danh
'nh ,Qclinh tr " o Hi€urigiarcddkhswctheo mtkJhot h xré,dRadvic Qi chnh
congsiliracamts m§y phcgtachhe tcr @ ph€ehngcgih §Qichbiitii tfné
LFC. Phanbl4 " hgedngskl t higongslc § ¢ m8§ W ip h&u hi- ahhanh. Lubpludafn v
Lfmblfo c @ cHhih Kphrong h th ng chinh vivy Qi ¢hnh §n S th cHh gnpHichdn h h@ L i
chnhfns s hE).Y imth thng nlcd thMa h th n g " nlcd kb hab h th'n g " nllién K gi a cac
ving v i nhau théngy u a ¢ BgadayIM&h th'n g 'nl il Bgnmrh ngthanh pfin  cli: b M&y c L i
(Governor), tua bin“gn 3 Io4: tua bin khéng hi nhi t (Non Reheat Turbine), tudin i nhi t (Reheat
Turbine), tusbinthyl ¢, m8y ph8&t ( Ge n eayliainhbay Pchl trdécmmtH th'h gdn€ i
Lhn v¥Wmg ch b
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Hinh1.1: CHl t r Yacgadith nbg nl il hn v ¥%ng

H thng ntila /g i"BE€t k3 nh b" y’mnnhi@ vihg i ¥ i nhau Bdnggqua cac
L “ehgdaytrugn i . n ©yth a'ng phcth vivdy Qi khiwitFn S trongh th' ng g phi nhiQu kho
k h £ n . ch8omg shitrong h th' n g "nllién K} sSgay rasailchfns vasailchvQt r o | @i ¢ n
t r aiogi dcackuvc.Vamc L2 ch ab i @uchnhth ch ladnkhdiphc  Lchfns v, L
fch tr " o H€u'riglarcd htwngvQo . WeathAehn h'nlid L, I'chfns v °, ['lth cong
suHl gi. a cac vang Bag khong thi hth ng €ch'n h'nhll i Qi khiwi khu v ¢ ACE (Area Control ErroryQO.
Trong L- t2nh cACE theo ctng th

ACE = Mejj # f (1.1)

Tron@R,L.-bva Df Ifn "k €] I"ch ¢bng skilgi avangivavingj,'hs L d ¢ Hitinh n

s vingivasailchfns ° vingi.

Hinh1.2:H thn g nl il a Jpnhi@ vaing k

nWn ‘nh#fns trongh thng nlil a Jilghp pri nhiQu vizh Qitong h th' ng phat sinh lam
Mmh mM@Ehe " h €QLkhiigah thng n h€J1bE&teanhtpfnilam h th” ng phi tuyh g m
co:dichicab L@t c GDB(Governor Dead Bandpi ihthfc | £ amg p h 8 GRCL Generation
rate constrain)tinh tr ¢ a th i gian trong h th' ng, cac théng'sg athifb L'in bt h & ytroriy qua trinh &h
hanhhthng. Hahwvihrthng nhin nay cWknil#@nts ngin n t 'mgta Kb@mn
t tngthdnaugd ph8Babi c §c hngthimnip chc@gun  n £ mgtai Kb&yuan tinh ca h
thng nlilcErnicotik ht ngénttbracact QUQL ng iwi ‘rdpvafns 'n nhgah
thng v~ gOngtiduac fngimh nl'nhvakhfnt ngchpbahthing niNuvic phgt Li
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giolnbl3nhog @ ndcotWgay Hichohdt  nggah thn g nlvadh /s ¢ L Qkhw§ns

ph tMi. n"ngth i, khi cac h th ng tai tbsin xul raquaAnf@n t ngng,€© ch%ng c¢- [hgb¥ ch
I'"in va gay ra cacth QL nchoh th'n g niMid n h €©thimgs d ngnhiQ th pin ntutr i thi &fn phi
timcacbin p V@ o t kb qudnh@ n E'mgnHitre L i | iv “nodo hh@g ngay ehg n/u khéng

s€hh “mg@ht#ns gahthng. Chinhvidy, c8c ph@khisg khiEpnidngd L Q

khivk P11 D, c¢ §c Qkh@tgifigich £k B pQi khid °Lc & th ng khi cac théng'sh th' ng luén

l utn "tvakhgngtid " ng B cds® hay L chanhaymongmm _metivi cthifk]

nh ng b L @ khiwi théng minh. Nhnng b L@ khivdi  n " ¢ thif b c nhn g L'ng khi cac thong's

t hdiynh¥h [hbohiugdvic n nhfns h th ng.



CHhuGl2Cu , SYTHUY €T
Ch €hn_ g lugh arcla mé hinh héa th'n g “nL i LJan i kheo dhg ham trugh va dhg khong
trthg thailwmé phngt L - L €dh r ka6ltkhiw f t nhil
2.1. M6 hinh héa h th' n g " nitheo dhg khong gian trlng thai
Sh” KWhicah thngl'in LN i K m 2 vang tua bin khéng hnhi t L & trinh bay trén hinh

2.1
| Khu ¢ <c
B l May phat
R 1
ACE, — 3 2
“ 1 s - 1 APrl 1 1 Afl‘
o s HICQ L+sT,| x| 14sT, C|D +sM|

B Li Quuat "bci n

AR, A
6 5
1| AR 1| Af
15T, x, |1t5T D, +sM)[ x,
Li Qu t c Méyplfjét
Tua bin kht'ng nhi t

R, AP

Hinh 2. 1: M6 hinh khong gian thg thai h th n g " nlhai ving tua bin khéng hnhi t
Cac biptithgt § i’ ¢ [Hi:

x=h x =D % BD x =D x P
X = IP;Z X =R X ﬁACﬁdt X ﬁ&CEdt
Cacbin Qkhivi ‘lcetla: u, U,

Cacbinnhju flvao:d = B, d =P

C6 cac ma th trthg thai la :



¢-D, 1 4 0 o o0 -1 oo €0 0 0000 O0 O Og
M M, M, €0 0 00000 0 0!
é -1 01 é1 a
é 0 0 0 0 0 00O - 0O 000O0DO0OO
2 Tcthchl ﬁ 3
2-10-10 O 0 0 00 €0 0 000000 OY
Ry Ty B=¢é0 0 0 0 0 0 0 0 Oy
: ) é a
co o o B2 1 4 1 49 €0 X 00000 O O
A=¢é M, M, M, é ng u
é ) é u
¢ T T go 0 000O0O0O 03
o 0o o =X o * o0 0o 60 0 0 00 0 O O Oy
é R, T2

opT, 0 O -2@, 0O O O 0O

gal 0 0 0 0 1 00

g0 0 0 B 0 0 -1 00

_ T

x=[x % X % %X %X %X X%

& g _dée g

u= < < d = 'Z N

&, H dg H

2.2.M6 hinh h' th"n g " nltHeo dhg ham truyQ
2.21.Sh” kh'ih th"'n g nhaiving

l Y Khu ¥ c
! & Tua bin khtng h”i nhiAP’” o
May phat
GRC
VAR L] %
_/ B ¥ D, +sM,
I-
+y
T,
s

D +3M,

Méay phéat

Hinh 2.2: CHli tric h th' n g " nlhai vang phi tugh
H th'n g " nl i lc¥@em xét'gm hai vang: Ving m t 1a tua bin khéng H nhi t, viing hai la tua bin'h
nhi t. M6 hinh h th'n g * ¢ té&h bay trén hinh 2.2



n&pnghthngsaisgca hai v¥%ng, kihkhivic hc@at rc3-nhb b 3@ vah3g) h3 nh 2.

0 ] 208
af ] 0
st ] 208

§

Sanf 1 <

st ] 05

ABF 1 A0

A 03

M A
0 0 0 Kl 4 i {1 0 L L[] 10 0 U} n R 4 50 (] 71] L] L] 10
Time(s Tinefs

() (b)
Hinh2.3:n § pngsailchfns vangmt Kk hi clh@Ekhiwi¢a) b
n§pngsailchfns v%ng hai kbh@khwh(®a c- b

T ' th nhdhthyyraagh thng ‘nlil/anik hai °e%ng ki t@ng h th ng T n td
nh ngypt lamh th ng phituyh v~ ny &aci thi sau thi gian xacHp sai st €h nig tH.ng ludn
la khdng-0,035(1.75 Hz) Sai § tfn S * hai ving khdng ti/h vQO  °Lc:&hinh vi vy, ofn thif kNb L Qu
khivd Wkao cho sai'stfn S ¢ a hai ving tih vQ0 niRm [th blo cac thif b trong h th nghdt _ ny" n "nh
nhHl.
2.22M6 hinh h th"n g " ntba ving

Md hinhhthng nliba Vé&innp baly ®ng hinh2c - ¥®tn 'mgtaiikhe nh€ nktng
| “@gmbtr i , n'tnggd Nhegngun n t'mgtailkb& a n g c sk deng i nhiQi trong th ¢ U]tuy
nhiénnh ngdh g nfEmg 1 “€fn hc Tingdh el ° h QLKW sailchfn's * t ngving
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Nbng 1€ ng mHt fr° iAP,

|

T M

} ™ D, +sM,

B, LJ 1
k'hi1wn 1+ 5T,

ACE, AP,

+

I 4
i i hli t s .
P AF,,
—_— + +
L]
APN’P 5
B A

Af, <
+
1 1 T
- 7 - —
L+ ST, D, +sM, =
— s +
GDB
i +
N A
B Ry
Apg3 Ts+1 AP A AP, T
1 =t | | T+l " -
1+sT, > £ > ﬂs+1 05T 1 o
g3 / Rg D4,S+ > + 1 Af; +
- D, +sM.
L Tua bin th_,y | <c ™t : :
R, = - I +
AP,; > B
+

H . .z

Hinh2.4:M* h3nh h th " ng Li n ba v¥%ng c¢c- nktng | € ng t&§i
H th  ng khi ch€a ¢- b, LiQu khiWn lutn gHp sai s~ khbal[ngnls75Hz
ving. CBg E8p | ch tfn s~ ° ba v%ng L€ ¢ thW hi n trong h3nh t_. 2.5
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Hinh 2.5:n § p
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Hinh2.6:n § p

Time(s)

ng sai I ch

40

tfn

45

50

¥2n g

kshi Wran g
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= 2
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=
T
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Hinh2.7:n 8§ p
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ng sai I ch
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CHhuNGTHBeTKe B n JUKHIgN THICHNGHI HEM GAUSS CHO B@aW TOCN

KHIgN TEIN S
3.1. ThiJt k/]b, L @ khiWi thich nghi ham Gauss's d, ng Lyapunov

ap

H th'n g QuLkhi thich nghi's d, ng mé hinfmxula h th' n g Qulkhiwi thich nghitrct/p ¢ -~ s h

nh€e h®*nh 3.1

M6 hinh tham
chi Jju
/ o

> U(t) ]

(1) B, Li Qurkhm» n I
_._»
U (1)
LUiQU K hilwn Ch C'E;Iu:_hi§u

Hinh 3.1: H th' n g QLKW thich nghi trc ti/p

Tin hiuth c x(t) €L & so é&nh vitin hi ux,(t) t md hinh chdqh v “c LxEhk bag sai s
e(t)= %.(t) T x(t). D atrén sai'sn " yMinicac thong'sg ab L @ khivd. H th' n g QuLkiiw thich nghi c6
hai vong hi ti/p, thams ¢ ab L Q@ khiwvt ‘lc€Ql éhnh b i vong ngai sao cho sai se(t) la ¢ ¢ tiMh. Luch
anthi/i k/Jjb L @ khiwd thich nghi theand hinh iulap h €h n gs g g &3m Lyapunodos d ng ham
Lyapunov cho tBY tinh hi u qu” h hkhi thi/t k/jcho h th" ng phi tuyh va phi tuyh. Thud toan ham Gauss
L& L €eaWsarhahil[n h “menhieh ° h ¢ QlLkhiwi ¢ a h th' ng. Tiéu choi’ n ‘nh ¢ a
Lyapunophatbi¥ nh@damM(x):phi | °  h'ahém yi§ci bith trthg thai x. Vi vy, khi
thi/; k/]b L @ khiwi thich nghi's d, ng Lyapunov chn 1 ham V(x) sao ch&’(x) <0 LW« § cnh ¢ac thong
S ¢ ab L Qi khivd. nWhi/T k/lh MRAS trong luh éan nay's d ng ly thuy}  n “nb Lyapunov s d, ng ham
GaussnWhilt I lud  t h2 ¢ b ~ hggiong s Q@ khiwi Q(t), nén chn m t ham Lyapunov phthu ¢
vio e(t) v Q(t) nhe sau:

VO =ePg) ft¢ QX1 @ 1 QD (3.1)
+r( QM0 @)7 4 Q) tr(«Q (W Q) "+, Q (M)
Trong L -, cilah s khur hd L dgeh

AT’ B»
P=P :lamateh ik ng xr8kt d€tan gn«tnh ph€hng tr3nh Lyapunov

AP+PA =M (M M 0 (3.2)

Vdy t ablamcal h™ m Ly acp utnforvh Lnéh€ sau:

L

au

I
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V() =€ A Pe() +€ ()PA &9
+2€ ¢PB, (I 4Q,)'[ @OXY) QPIY(d Q(IB( ]
+r2 MLO0 @) ; QEY) t(2 QM1 Q,)+ . Q)
+tr(2 0 )1 @) ¢ QM)
(3.3)
V()= € ()M &)
+r(20 9y @MIPB.AHIX() + QO (3.4)
+tr(2( Qp)" @MIPB.&du, () £ QO
+tr(2( Q)" @M PB. Y (N ¥ QM
H thng'n ‘nth Kthhdm da ham Lyapunov gham chinhvidychn nh€ s au:

€Q,m={ PBEIX) mQ)

1Q.()= { ,PB.&du () mQ)
QM= ,PBE&Y (3 +m,

| M1 h3nh +— + ":\{I)

—— —) —

(3.5)

M1 h3nh etk f’.“.({)
A 4 Y ;
x(7) e(t) U,
Ch cbBlu hil| uf «

B, Li Qu k hi Wn LQ|(I)L|Q(T?|9Q|({)
x()
0,@) (=
v, 0, |«
0, =

U, - ,_L

Hinh 3. 2: CHli tric h th' n g QLKW thich nghi ham Gauss
CHI t rQ@vkbiwi thich nghi ham Gauss theo mé hirkum “Lc €Mhi n trong hinh 3.1
3.2. M6 ph ng va ki3 qul’
B L Qkhiwi ‘lci k/JLW. @ khiwi fn' S h th' n g " nlhai ving tua bin khénghnhit ¢ ™ s h L
h th' ngtrinh bay trén hinB.1.Trongh thng ¢ - xJjecac yu® phitliyh n fi €V} d a may phat
t c(GDB)vagi ihthfc  €£€a m8y p@GRD. Li
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PHn nay trinh bay @k/} quf md phn g Qkhivi fn s h th n g " nl i LJAN ikai ving tua bin
khong hinhit. Kifqucalb L@khvd t h2ch
chngt L ‘&b L @ khiwi thii} k/]cé chill @ g Qikivift  h hn .
Tr&yhplioP, =0,03(pu), BL G04(pu (dthg ham step)

AF2(Hz)

Tr®hp2 DPL =0,03(pu), BL G;05@pu (dthg hamrandom vith i gian B mX Ia 15s)

A F1(Hz)

nghicshsanhviGal@skhiwil €1 ,W Pl D

vV ¥an g

0.0
0
—— B{ diéu khién thich nghi him Gauss
0.5 —— Bj diéu khiénPID ]
§ == B§ diéu khién PI
S 01 =
)
<
015 =
02+ 4
025 | | | | |
5 10 15 20 25 30 35
Time(s)
Hinh3.3n8p . ng sai s tfn s
0.05
(IS e
0.05 P, ml
=B dieu khién thich nghi hdm Gauss
=B} diéu khién PID
0.1 ——B§ diéu khién PI q
015 -
02 | | | | | |
0 5 10 15 20 25 30 35
Time(s)
Hinh3.4:n 8§ pngsaiXtnsXv ¥2ang 2 yhghpdig t

0.02

0

-0.02

-0.04

-0.06

-0.08

-0.1

-0.12

-0.14

T T T T T |
= Bj diéu khién thich nghi him Gauss
——Bj diéu khién PID B
=B} di¢u khién P i
| | | | | | | | |
0 5 10 15 20 25 30 35 40 45 50
Time(s)
Hinh3.2. n 8pngsaiXtnsXv %2ng 1 ynghprg t

rn

rn

1

trong

1
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—— B diéu khién thich nghi him Gauss

T T
Ml\ Aon
—— By diéu khién PID

——Bj diéu khién PI

AF2(Hz)

| | | | |
5 10 15 20 25 30 35 40 45 50
Time(s)

Hinh3.3:n 8§ pngsai Xt nXv ¥2ng 2 vyhghprg t r _
M ttiéuchoqy L §nhdl ghi @QIlkid | © [T AE2 e nh€ sau:

t.
ITAE = Séﬁm(‘ R | Fﬁeb)tdt (3.6)

V. ik/fqu* bfng 3.2chotby b L Qukhivd QRuHico tiéu chdi Qi khiwt ITAE va th i gian xac
I lathy nhEl . Quindy chngt L ‘&b L \M khiwi thich nghi ham Gauss ding tiéu dhun "nh Lyapunov

£t h hrQu kbivi Pl va PID.
Blng 31: B[ng so sanh cac ctiéu cill ° h g2 QuLkhivd

Treyhpl Trehp2
Ph€hng Qpkhidp Th i gian xac & (s) Th i gian xac & (s)
ITAE ITAE
pF 1 pF 2 pF 1 mpF 2

B L @ khiwi PI 9,2 193 205 11,5 325 337
B L @ khivd PID 11 6,8 6,8 2,2 278 285
B L @ khiw thich nghi

0,2 5,4 55 0,9 125 141
ham Gauss

33.KJjludh ch€ehng 3

VicacKrgqumdphng nh+€ tr °n Vccactchtiéurctdt ‘ohg@a thi gian XA sai
s tfn's haivang cho thy b L Qi khiw thich nghi ham Gauss g, ng nguyén ly Lyapunov c6 &h °* h QL i
khiwift .Homt, th i xac Idp ¢ a h th ng mlingdh khdng 5s.
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CHhuNGTHeTKe B nIJUKHIgNTHDNG MI NUKHINTEINS H TH NG ©N
n ANGU N PHAT

4.1. Thit k/b, L @ khivim -PID

H thng nlilyan ik mth th ngphituyh v i rd nhiQ théng s va cac thong'ss€t hay L
trong qua trinh hd _ ny. Chinh vidy, b L @ khivd m - PID la m t gifi phap ¢n thif WLQ@ khivd" n “nhb
tfn S ¢ a cac vung trong hth' ng. Hinh 41 mé T cllitrich L@ khvim -PIDchohthng nlil/lp k
ni.

B L @ khiwi PID c6 ba thong da K, , Kqva Ki. Gil's K, n3m trong khdng [Komin Kpmay, Ka N3N
trong khdng [Kgmin Kamad. Ta €6 cac cbng ttt sau:

Ko =Ky Komin) T (K e K i) (4.1)
Ky =(Ky Ky )/ (Ky o Kgo) (42)
T =al (4.3)

K =K, /aT, %2/(a, (4.4)

K, =0.3K,, K, =0.&, (4.5)
K, =008, T, K,. =0.1KT, (4.6)

Trond, AT, Ifn “kl@Eh s vathi g épamgc & h th ng khi dung b L' @ khiwi P.B,

L@khWm c- Kmivlo ACE v"fumkg‘l,md'w'" Wa L

I > Bi LiZu khiF-a Vingi
flel.j + A R d | Y A Y A
&t AACE i
Tinh toan Tinh toan Tinh toan
Kp Kd Ki
A A A A
1
Kp’ Kd a
4 Bi my
|

Hinh4.1:Cblu tr Y%c c.na MPID Li Qu khi W
TronK,@&T, I fn 1€t 1" h" s° v° th i gian L8p . ng
Li Qu khiWn m c¢- hai quKb/I,"I@dlvA'CEU.v"Cmm At@FI)E'aIm('j'"B"ba(’Jﬂ_’qu

°

L€ ¢ x8c L nh b’ c8c lvudtop nﬁamwmg)@a@m(ﬁ':laswa]aj: ACEI |~ I
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i=1,2,3....... m. Tr oonNg,QLSI "Mc8c tdp M= @l€hnlglngigs'v.. H " m | i
m c,a ACE v~ o ACE L€ ¢ thW hi°  n nh€e h3nh 4. 2.
#M
NB NM NS Z0 PS PM PB
1
05
ACE or AACE
-1 -08 -06 -04 -02 0 0.2 04 0.6 0.8 1 g
Hinh4.2H"m | i°n thu, ¢ ¢c,a ACE v~ ®@ACE
Trong L- c8&8c DbIARE KFfu qv ACEt dpNB: LOmm hl nng,h gNaM:l “©n
©m b®, ZO: xblp x° 0, PS: d€hng b®, PM: d€hng v. a, F
Tdp m“Kp'chate°c thwW hi n trong h3nh 4.3 v, i
1 =4m
m() = —ZInx x(my e 4.)7
1 s4m
m(x) = zln(l X), X, (m 1l=e* 4.8
U
A S B
0.2 0.4 0.6 0.8 1 >
x=Kp' or Kd"'
Hinh4.3:H" m | i °n Ktp'rvéur,(dé c. a
Bi/Jn U Lfu ra c,a b, m c¢- h" m |li°n tdhouacUnh& d
L nh nSghonah,|,” MS: nh, v a, M: v a, B: | _ n.
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H
A
S MS M B
2 3 4 5
Hinh4.4H" m |i°n thu, c c_ a U

4.2.M06 ph, ng va ki} qul’

B L@khiw ‘lc@ifk]JlWn nhfns h thng nl ilpn ikaivingyicach Qtiong h
th' ng¥ n td nh ng thanh pAn phituyh n h € GDBgtho@B®,th g t h taopg qlia trinh &h
h”nh tr oOmgd pohfuwcti t k¥ 8§ c Weh hgaminh tinh hiugqu g ah LQkhwi L<€a ra cho
mth thng. B L @ khid L ‘«c sd.sénhvicac b L' Qu khivdin h @PI, PSO PI, GWO PI, PSO GWPI,
IGWO PI, FPID, Fuzzy PI rfim ch ng minh tinh hiu qu' ¢ a b L @ khiwvi L' €&acrflag.nhjutli "€
tr3nh by nh€ h3nh:

0.03 - -
L
0.02
’
’
‘
oo1f |, \
AY
g Fof-----==-=-mm ==~ \
= ,I o N o ____
2 of %
=
< v
AY
-0.01 - A
= Step load disturbance
——Pulse load disturbance
= = =Random load disturbance
0.02 - - - Sinusoidal load disturbance
0.03 L L L L L L Il -~
0 10 20 30 40 50 60 70 80

Time(s)
Hinh 4. 5: Cac dhg nhj u tfi
1 Nhiuti | " b DRy =oMe 0:03(pu)
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FPID
GAPI
PSO PI
====- GWOPI

PSO GWO PI
IGWO PI

|

n

|

|

|

I

|

|

|
=== Fuzzy PID
= === Fuzzy Pl

[}
I
|
I
=1
T
I
I
! t
- e A3 « «? A 0
(zH)Za v
o
T T T T T ©
| I ! I I
| I I
I I |
\\\\\\\\\\\\ 1 = ___Je
p, 1 o p, ~
| a_ S _ |1
| == _z 3|,
[ i wwnmwowm [ °
b-——4———]---- H¥N2 9= +---48
| 22t dR389|
| 1 ' v |
i i _ : _ : |
i I ! |
e I A 17 1 1 4||||m
I 1 T T I
| 1 I I |
I 1 I I I
R S el 11 __Je
| 1 I | | N
I I I I I
| 1 I | |
I 1 I I I
+ I - + +
| I | |
| I | |
| I I |
| | | |
T
I
|
|
£
|
I
|

(zH)14 v

Time(s)
(b)

Time(s)
(a)

b€

2(b) khi nhiu ti

<

.

, sai’'svuing

1(a)

ung

<

1 § pngsaisv

Hinh 4.5: n

I Ving 1
——Jvung2

PSOPI  GWOPI PSOGWOPI IGWOPI

GAPI

FPID

FuzzyPID  FuzzyPl

[ \ing 1

C—Jvung 2

GWOPI PSOGWOPI IGWOPI

GAPI PSOPI

FPID

FuzzyPID  FuzzyPl

Phuong phap diéu khién

Phuong phap didu khién

(b)

(@)

Hinh 4. 6: Tiéu chuqr Qi khiwd IATE (a), ISTE(b) ¢ a

Li

phSnkhith phsgp
rong xang:; 10%

c§c
40

s

0:03(pu), chu R

),

i la ham xung :DP,,

£y

1 Nhi

-3
6><10 :

z |—o
T T ©
| | a_ Q_
| | [ i
. 5oz5ege
R | T < = _Je
| | ceioldlo ~
1 1 ' '
SR
I 1 Ll '
—— - Bl —-Fr=—F=—==F----8
1 I t | |
1 | | | |
1 I | |
I | | |
[~~~ 71 _IIII.ﬂIIIAIIII:oJ
+ | | |
°7 _
1 o~
I S P, ——=——T___1___Jle
1 | =
1 |
1 |
1 |
F———t——— -+---418
1 |
1 |
1 |
I S __ e
T T T S
| | |
| | |
I | |
e e — Y
I | |
| | |
|
2 |
: ! -
S S
(zH)z4 v
I8 o
a_ 2 ©
[ _z 2
> > POG
NEPEEE -
ol R 1) | S i I ~
1
'
Ll
““““““““““ o
©
[ L " i /S D —— o
T 2
“““““““““““““ o
<+
\\\\\\\\\\ o
©
“““““““““““““ =]
«
AT el S ] o
lllll -
I
| =
H : -
< ~ ° o ¥ ©
(zZH)L4V

Time(s)

Time(s)
(a)

§ png sai s tfn

(b)

i la ham xung

2(b) khi nhiu

ung

~

1(a), sai'stfn s v

-

S vung

Hinh 4.8: n
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Q

0:03(pu), th i gian by mXu: 40 giay

2]

i la ngdi nhién :DP,

 Nhiu

3
15 x10

Fuzzy PID
= ===Fuzzy Pl
FPID
GAPI
PSOPI
-=-=--GWOPI
PSO GWO PI
IGWO PI
:
70

I
I
60

I |
| |
i |
| |
] : .
-~ %) =) 0 - 0 o 7}
= =) < o
(zH)zd v
o
T ©
I
|
z
l___ a_ g _|t---1e
T _E3E&
s> =220
zzDPOOOO,
NYF <3233
l___ Ciwoadali-__Jg
'
1
1
1

-3
1 x10

R4V

Time(s)
(b)

Time(s)
(a)

én

t{11a ham ngu nhi

hiu

2(b) khi n

-

s vang

stfn

0-03sin(0, 0628

1(a), sai’

ung

~

.-

§ pngsaistfns v

Hinh 4.9: n

=B

di

i la ham sin:DP

T Nhiu

==—=Fuzzy PID
= = =Fuzzy PI
FPID

ey E

3f----b-——o

2b----
1b----

(zH)z4 Vv

GWOPI
====PS0 GWO PI

FPID

=—=Fuzzy PID
== =Fuzzy PI
——PSOPI

]

-8

) S——
[ SEp——

ey R S

2=

(zH)Ld vV

Time(s)
(b)

2(b) khi n
t " kdniyhodl niy

Time(s)

@)

§ png sai

i la ham sin

hiu

ung

~

ns vung 1(a), sai'stfns v

S tF

Hinh 4. 10: n

3

B[ng 4. 1: Cac thdbng'sh th'n g

S IR L

SIS IBIRIBIR
CERIBE 3
([ — X IR
clo|lc|v|lo - |p |
Ho|H [ | H |+ [ H

— N |© |+ |© |

o |o |- —
121122CB
ggMDMDRD
i L (ORNIV)
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——FuzzyPID

= = =Fuzzy PI

FPID

——FuzzyPID

= = =Fuzzy PI

FPID

(zH) 14 Vv

80

70

60

80

70

Time(s)
(b)

Time(s)
(a)

-3
4 x10

GWOPI

——PSOGWOPI
I
I
70

(zH) 24 v

it Ml i B e

GWOPI
——PSOGWOPI

——FuzzyPID

-3
4 x10 :

(zH) 14 v

Time(s)
(d)

80

70

Time(s)

(©)

2(b), (d) ki h th ng co cac théng Hl "nH:

gfn $ vung

3

$ vung 1(a), (c), sai

S tfn

§ g sai

Hinh4.11: n

80

Fuzzy PID
= = =Fuzzy Pl
FPID
=——GAPI
——PSOPI
GWO PI
====PS0 GWO PI
——IGWO PI

w
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=
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p— =3
= ©
=} o _|
T sa|
53 2ol e
||||||| 55 @ W_llll ~
[y a 2
1
T
I
“““““ 1 ___Jde
©o
1
l
I
I D e
T T ®
I I
I 1
1 I
DR R VN R 1___Jde
| | <
I I
I I
I 1 o
e R Rl e e M t---18
| I
| I
I I
I D G S L i
T «
I
1
|
I e ]
|
T ——
I
| | m
- o

(zH)1d v

Time(s)
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[
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1(a), sai'stfn s vung 2(b) khi h th ng

stfn's ving

Hinh 4.12: n § png sai s tfi






