SCIENCE TECHNOLOGY

DIEU KHIEN DU BAO PHI TAP TRUNG DUA TREN MO HINH
TUYEN TINH HE NOI HOI - TUABIN

DECENTRALIZED LINEAR MODEL PREDICTIVE CONTROL FOR BOILER-TURBINE UNIT

TOM TAT

Hé ndi hoi - tuabin la mdt khau quan trong trong cac nha méy nhiét dién. Bé
digu khién 6n dinh hé phi tuyén nhigu vao nhigu ra véi trong téc gita cac dau vao
ra manh nay ¢ thé s dung b0 diéu khién du bao phi tuyén véi ham muc tiéu siv
dung ham phat trang thai cudi, tuy nhién viéc chon tham s6 clia ham phat la khd
tinh toan 16n &nh hudng t6i tinh nang thai gian thic cla hé thong. Bai béo dé xuét
thuat toan digu khién du béo phi tap trung dya trén mé hinh tuyén tinh cho hé
thGng trén. Tuong téc gilra cac hé con duoc coi la nhiéu va du bao duge sir dung
thdng tin d béo tlr céc bd diéu khién cuc ba. Ngoai ra, tinh 6n dinh clia cac hé con
vatoan hé cling diroc dam bao theo tiéu chuan 6n dinh ISS va tinh kha thi ctia thuat
todn duroc kiém chitng thong qua cac két qua mo phong hé ndi hoi - tuabin.

Tir khda: Hé ndi hoi - tuabin, diéu khién dw bao phi tuyén, diéu khién dy béo
phi tap trung, 6n dinh vao trang thai.

ABSTRACT

Boiler - turbine unit is an essential part in thermal power plants. To control
and ensure stability of this nonlinear MIMO system, we can use a nonlinear
model predictive controller (NMPC) with object function using penalty function,
however it is difficult to select the parameter of penalty function and the solving
online optimal problem affects real-time features of the system because of the
volume of calculation. This paper proposes a decentralized model predictive
control (DMPC) algorithm based on linear model boiler-turbine units. The
interconnections between the subsystem are considered as perturbation terms
and predicted by using the predictive information from local predictive
controllers. Moreover, the input-to-state stability (ISS) of both subsystems and
the overall closed—loop system is guaranteed and the performance of the
proposed approach is demonstrated by the simulation results on the boiler-
turbine system.

Keywords: Boiler - turhine unit, NMPC, DMPC, ISS.
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1. DAT VAN BE
No6i hoi - tuabin la mét khau rat quan trong trong cac
nha may nhiét dién. Mot cau tric tiéu biéu cho hé nay duoc
minh hoa trén hinh 1. Trong hé théng nay, hoi qua nhiét
duoc sinh ra tir ndi hoi sé dugc dan t6i hé théng tuabin dé
phat dién theo yéu cau cla ludi dién.
Attemperator valves

Feed water valve

Fuel va;ve

Hinh 1. So d0 hé ndi hoi - tuabin [3, 4]
M® hinh phi tuyén ctia hé néi hoi - tuabin cé dang sau [1]:

x, = —0,0018u,%;® 4 0,9u, — 0,15u,

x, = (0,073u, — 0,016)x;/® — 0,1x, @)
141u, — (110, —0,19)x,

s = 85

trong do:

—ba dau vao uy, u,, u, 1an lvgt la dd mé van nguyén liéu,
van diéu khién hoi cap cho tuabin va van nwéc cap.

—ba bién trang thai x,, x,, X3 lan lvgt la ap suat bao hoi
(kg/cm?), cong sudt phat dién (MW) va khai lvgng riéng clia
hoi nuwéc (kg/cm?)

—badaura
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Yi=Xp Y, =X,
y. 0,13073x, +100a_ +q, /9 — 67,975 (2)
$ 20
Ian lwot la &p sudt bao hoi (kg/cm?), cong sudt phat dién
(MW) va dd chénh lIéch mc nuéc trong bao hoi (m), voi

(1—0,001538x, (0,8, — 25,6)
X,(10394 —0,0012304x )
q, =(0,854u, —0,147)x, +45,50u, —2 514U, —2,09

Cé thé thdy mo hinh ndi hoi - tuabin l1a m6é hinh phi
tuyén nhiéu vao nhiéu ra, tvong tac gitta cac dau vao ra
manh. RG rang, diéu khién dy bdo la mot trong nhing
phuong phap thich hop dé diéu khién déi tvong da bién
trén. Hién nay dé diéu khién on dinh va diéu khién bam qua
trinh nay giai phap diéu khién dy bao véi cau tric diéu
khién tap trung, dva trén mé hinh tuyén tinh hodc phi
tuyén thudng duogc st dung. Trong tai liéu [2], cac tac gid
da dé xuat phwong phap tuyén tinh héa hé théng noi hoi -
tuabin quanh ndm diém lam viéc, sau dé thiét ké cac bd
diéu khién dy bao MPC phan hoi dau ra riéng 1é cho 5 hé
tuyén tinh thu duoc. KEt qua md phéng cho thay, cang st
dung nhiéu mé hinh tuyén tinh quanh diém lam viéc thi
dap (’ng hé thdng cang tot. Tuy nhién, do s dung ham
muc tiéu c6 tdm du bao vo han, phwong phap nay sé gap
nhiéu khé khan khi gidi quyét bai toan cé rang budc.
Phuong phap diéu khién di bao phi tuyén phan hoi dau ra
str dung md hinh xap xi tuyén tinh tirng doan dé diéu khién
hé noi hoi - tuabin dwoc trinh bay trong tai liéu [4]. Két qua
mo6 phoéng cho thay chéat lvong bam va kha nang diéu
khién bén vitng ctia hé d6i véi nhiéu tai va nhiéu do tvong
déi t6t. Tuy nhién, kha nang 6n dinh bd diéu khién dy bao
phi tuyén khi xét t6i sai [énh md hinh chua duoc dé cap
dén. Ngoai ra, dé diéu khién hé phi tuyén trén co thé s
dung bo diéu khién dy bao phi tuyén NMPC véi cac thuat
toan duoc trinh bay trong tai liéu [5], tuy nhién viéc chon
cac ham phat thich hop dé dam bao 6n dinh hé phi tuyén
la kho khan va viéc giai bai toan t6i wu phi tuyén online véi
rang budc trang thai cudi 1am ting khéi lvong tinh toan
cho bd diéu khién, anh hudng dén tinh nang thoi gian thuc
cla hé théng.

Trong bai b&o nay, tac gia dé xudt st dung cau tric diéu
khién du bao phi tap trung cho céc qua trinh gém nhiéu hé
con ¢6 trong tac voi nhau nham giam khéi lvgng tinh toan
cho b diéu khién du béo tap trung, trong dé mdi bd diéu
khién dv bao cuc bd sit dung mé hinh tuyén tinh hoa tai
diém lam viéc dé dv bao va tinh toan gia tri diéu khién,
cling nhu ap dung céc két qua vé én dinh hé tuyén tinh dé
dam bao tinh 6n dinh ISS clia toan hé. Ngoai ra, twong tac
dau vao, dau ra va trang thai gira cac qua trinh con duoc
coi la nhiéu do duoc va cac bod diéu khién cuc bd st dung
céc thong tin di bao nay tir cac bd diéu khién cuc bo khac
co tuong tac dé du bao nhiéu nham cai thién chat luong
clia bd diéu khién dv béo phi tap trung. Sau dé thuat toan
dugc ap dung vao diéu khién hé ndi hoi - tuabin.
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2. THIET KE BO BIEU KHIEN
2.1. Thuat toan diéu khién

Xét hé thng gdbm M qué trinh con dwgc mo ta duéi
dang phuong trinh trang thai tuyén tinh cé tuong tac
vao/ra va tuvong tac trang thai véi nhau:

Xi., =A'X, +B'u, +E'Y, + XM:(A”xi +B'u +Cly! )
i 3)
Yie=C%,
Trong dé:

x, = (x, (k).x, (k),...,x.‘ni (k)

u, :(u‘1 (k),uf2 (k

¥y = (K92 ()5 ()
W, = W], K]

tuong (ng la vector céac bién trang thai, bién dau vao, bién dau
rava bién nhiéu cdia hé i théa man cac diéu kién rang budc

x, eX CR"u eU CcR"y, €¥ CR"

Thanh phan A’x!,B'u!,C’y! lan luot biéu dién twong
tac trang thai, dau vao va tvong tac dau ra ctia h~éj [én héi.
V6i gia thiét cac thanh phan tvong tac nay la nhiéu do dwgc
va cac matran A',B' C' da biét trwdc thi hé (3) c6 thé biéu
dién dudi dang:

X

(4)
V@i thanh phan nhiéu ctia hé c6 dang:

i~ Vil - iivi iy ijy,i
E'd, =E', + > (A} +B'u, +Cly})
=1

J#i

i 2 i1 il M
Xp = COl(X,, X X 5 X ey Xy )

U, Uty U L)
Yie = C0lYi Vi Vi Vi v Vi)
va x;,ul,y} 1a vector cac bién trang thai, dau vao va dau ra
cla héjco twong tac véi hé .

Ham muc tiéu

DE thuan tién cho viéc xét tin 6n dinh cla hé thong, ta
chon ham muc tiéu véi ham phat trang thai cudi c6 dang sau:

B = D[4, U, )]+ Vi(K,) (5)
j=0

trong dé ham chi phi va ham phat trang thai cuéi la cac
ham toan phuong:
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i Ul i\ o
F(x ( k+j” k+J) ( k+J) QXk+J (uk+j) Ruk+j’
VfI(X:(H) = (X:(+J) P Xkﬂ
Vi Q, R, P; la cac ma tran déi x(*ng xac dinh dwong va rang
budc trang théi cudi x, , € X; C X'. Cac gia tri trang thai
x ok

6)

1,...,N dugc tinh toan tir (4) nhu sau:

Kerky TN T
X = A(AX,, , +BU,, ,+Ed,, ]
+ Blu:(+k -1 + E d:(+k -1
AL (B e oy
L+2 _ (AI) XL—|— A:B B nxm UL:H
ol (] e e e
e 0, -0,
N A':E' E o ork+1
(A )Nf1 E (Ai)Nf2 E E|ld
Hay x' = Pix; +Hu' +Fd 7
Véi Xi = COI( k+1’XL+2’ ’Xk+N) U = COI( k? k+1’ ’UL+N71)’
d £ COI<dL’dL+17 7dL+N 1)
AI BI nxm e nxm
i\2 ini i
Lol T e
) le wfe e
Ei nxp h nxp
. AE' E -0,
F=| . ;
(Ai )N’l E (Ai)N’2 E ... f
Dy bao nhiéu
Gid st thanh phan nhiéu cha hé i &

d, =col(y,,x} ,u!,y!) gébm nhiéu do duoc ctia ban than
qua trinh thi i 1 g, va nhiéu do tvong tac tir cac qua trinh
thtt j la col(x},ul,y}). Bé tinh toan dv bao nhiéu d'k+kN ta
gia st thanh phan nhiéu riéng cia hé bién ddi cham va
khong déi trong tdm dy bao: qJ'k+k = l]JL+kN_1 =..=U,.

Tl céc gia tri duy bao col(x!  ,u’ nhan duoc tir

k+ky ? Tk+ky ’yk+k )
cac bo diéu khién cuc bo ta xac dinh dwgc thanh phan d'

nhv sau:

COI(qu k’ k Ky ’uk Kq ’yk Ky )
d = col{coly! , ,x’ u ), (8)

kk’ k—k,+1? kk+1’ykk+1

X! ul

COI( k—ky +N—-17 "k—k,+N— 1’yk Ky +N= 1)

k—ky ?

Thuat toan 2.1: Piéu khién dv bao phi tap trung dva
trén mé hinh tuyén tinh (DLMPC).

e Tai thoi diém trich mau k cac bd diéu khién cuc bd
MPC' nhan gi4 tri phan hdi trang thai x, (k) (i - ],2,...,M) .

e Cac b6 diéu khién MPC' thic hién nhan gia tri dy bao
can thiét tir cac bo diéu khién MPC' khac c6 trong tac voi
hé con i dé tinh toan gia tri dy b&o nhiéu d' theo (8), tinh
toan gia tri t6i wu u” tr ham muc tiéu (5) st dung thuét
toan SQP (Sequential quadratic programming). Ly phan ti
dau tién u,' cta day gia tri t6i vu u d€ diéu khién va givi
toan b gia tri du bao can thiét téi cac bd diéu khién MPC’
ma hé i tvong tac.

o Datk=k+ 1 vaquay lai buéc 1.
2.2.Tinh 6n dinh ctia hé théng

Theo [7] bo diéu khién MPC' cho qua trinh con (4) trong
treong hop khong c6 nhiéu d, = 0, véi ham muc tiéu (5)
va ham phat trang thai cu6i dang toan phuong (6) sé 6n
dinh tiém can tai goc v6éi bd diéu khién dy bao
MPC' £ u, (x‘ ) néu ¥xeX, ton tai peU sao cho

u)) ~Vi(x)+1(xpn) <0 )

3 (XUl (X))

Néu Al \Ia ma tran bén hay ma tran Schur (ma tran c6 cac
tri riéng nam trong duong tron don vi) thi véi moi ma tran
xac dinh dwong Q' > 0 ton tai ma tran Pfi >0 théa méan
phuong trinh Lyapunov;

f! (x,u) EX, vav, (fi (x,

véi ham Lyapunov: V, (x,) =

(A) PA P = (10)

Va (9) sé théa man véi =0 boi
F(F (o)) = Vi (%) 41 (% 11) = Vi (Ax) =
(x) (A ) ()P (x)+(x) Q¥

x) [(A‘) PA+Q ~FJx, =0

<

Vv, (x) +1 (x, 0)

Khi d6, theo [7] hé con (4) trong trudng hop c6 nhiéu bi
chan sé 6n dinh ISS theo nghia ton tai ham Lyapunov

V{(x, ) lién tuc Lipschitz va cac ham o, o, a; € X va ham

N 1 2’

o' €K_ saocho VXK € X',dL e W' taco:

aj(xef) < () < )

Vo) = () < = () + o

Tiép theo ta di xét tinh 6n dinh clia hé téng thé:

(11)

(12)
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; +1_—C:\Xk + BUk + Edk (13) VN (Xk+1) - VN (Xk) = Zl V,\" (XLH) fV,i‘ (XL) "
v <> )} + oot

X, = col(xk, X2, .. ,x:‘) u, = col(ui,ui,...,u:‘) Tir (15) va (16) ta c6 hé téng thé (13) 6n dinh ISS véi ham
y, = col(yk,yk, ,yk) d £ col(di,di, ..,da") Lyapunov (14).

3. AP DUNG DIEU KHIEN HE NOI HOI - TUABIN

—di 1 2 M R H 1 2 M
A =diag(A' A", A") B = diag(B' B, B M6 hinh ndi hoi va mé hinh tuabin
C = diag(cl’cz"“’CM)’E = d'ag(El’Ez’ ’EM) Boiler - Turbine
" uy Level deviation
Xétham: V, (x, ) =YV, (x'k) (14) Fud lfllsow oo prmreys
i—1 > T > Y1
Tir (11) va do téng cac ham thuéc I6p K ciing la mot Feed-water flow I |
ham thudc [6p K nén: I ] I i
e | !
i i i A |
VN (Xk) < X;az (‘Xk‘) < X;az (|Xk|) =0, (|Xk|) u ! Power output
i= i= 2, .
. L ~Y2
Xét ham o, £ min }or'1 (s),¥s >0 thi d, ciing la mot Steam contfol
i€{12,...M
ham thuéc 16p K .

Mo Mo Hiinh 2. C&c bién vao/ra ctiamd hinh ndi hoi - tuabin
Tu (11) va (14) taco: V), (Xk) = Zal (‘Xk‘) >0 (‘Xk ) C6 thé thay véi cac bién vao/ra nhr & hinh 2, néu tach
hé noi hoi - tuabin lam hai hé con la hé noi hoi va hé

[
AN
[
AN

Theo Sontag [8]: tua bin, thi u,, u, déng vai trd 1a tin hiéu digu khién, u, déng
u(a + b) < Q(Za) + Q(Zb) Va>0,b>0,a €% vai tro Iaph_iéu c_t]a ndi hoi, trong khi y,, y, 1a 2 dau ra. Nhw
) vay c6 thé viét lai m6 hinh n6i hoi nhu sau:
Dovaytontai ¢ >0 deé: . f,l( . 1d1)
x =f(x,u,
M 1 '1 1 1 1 (17)
M > b, y:g(x,u,d)
> ol )
; a (bl) E c Vi
M . X1: Xl ,Ul 1 ’y1: yl ,dlzuz,
M Z‘XL‘ X3 3 3
i = /
=V, (%)= 2% (%)= o, - ~0,0018¢" (xi)g "0, — 0,050
i= 1
= 141} — (11d" - 0,19)x;
ma ‘XL‘ >0 va X, = col(xk,xk, ,xa") nén 85
MU gl = Xi
[Z\ | ;\XL\ =|x[ ;»E‘ | =[x 0,05(0,13073, +100a,, +d, /9 — 67,975
Moo Thoéng tin guy dao trang thai t6i wu u, sé duoc st dung
> Ix] | dé du bao nhidu cho hé ndi hoi.
=V (%) >0 =z 2—; 2 a, (jx,|) do vay BangLBiémlamviécata hé thing nidi hoi - tuabin 2]
70% | 80% | 90% | 100% | 110% | 120% | 140%
. X, | 756 | 864 | 972 | 108 | 1188 | 1296 | 1404
ton tai ham a0, € K dé:
Y. | 1527 | 36,65 | 5052 | 66,65 | 8506 | 1058 | 1289
a (|Xk|) <V (Xk) <q, (|Xk|) (15) X | 2996 | 3244 | 3852 | 428 | 4708 | 5136 | 5564
Tir (14) va (12) ta c6 U, | 0,156 | 0209 | 0271 | 034 | 0418 | 0505 | 06
Uy | 0483 | 0552 | 0621 | 069 | 0759 | 0828 | 0897
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Ug | 0183 | 025 | 034 0435 | 0543 | 0,663 | 0,793
Vs | 097 | -0,65 | -0,32 0 0,32 0,64 0,98

Tién hanh tuyén tinh héa (17) quanh 7 diém lam viéc
cho & bang 1, sau do gian doan hoa vai chu ky 18y mau T ta
thu dwgc cac mo hinh tuyén tinh nhu sau:

xi(k +1) = Ax;(k) + Bu' (k) + E;d’ (k) a8)
yi(k) = Cx!(k) + D'u* (k) + F'd" (k)

Trong dé cac matréan

o 0020257z 0,/ 0 . |o9T —015T
A=l w019 BT g g esgarf

85

a_|l o 0 0

i lc, ¢, 1 |0,25328 —0,013967|’

- —0,0018T(x})"®| _ 0 |

1| ~0,012941Tx) |1 |0,0047444x.,

4(1—0,001538x., ) 0,854u} —0,147
a1 x. (1,0394 — 0,0012304x’. ) 180
100(0, 8!, — 25,6)
(x},)?(1,0394 — 0,0012304x!, )

c,, = 0,05/0,13073 —

thu duoc tir viéc thuc hién phép khai trién Taylor tai céc
diém lam viéc tvong (ng.

Tuong tv mo6 hinh tuabin c6 u,, y,, X, lan lvgt déng vai
tro 1a tin hiéu diéu khién, dau ra va nhiéu ctia mé hinh
tuabin

(19)

2 2 2 2 '2/y2 2 2
X :Xzﬂu :uzﬂy :yzﬂd :Xlﬂg (X’u):X

VoI : /
F2(x, U2, %) = (0,731 —0,016) (d2)9 P _0.1x
Thoéng tin dv bao dau ra y, clia hé noéi hoi sé duwgc st
dung dé du bao nhiéu cho hé tuabin. Sau tuyén tinh hoa
guanh diém lam viéc va gian doan hoéa ta thu dwgc cac mo
hinh tuyén tinh cuc bd cla tuabin.
xJ.2 k+1= AJ.ZxJ.Z(k) + BJ.Zuz (k) + EJ.ZdZ (k) 20)
yJ.2 k)= Cj?xj?(k) + DJ.Zu2 k) + szd2 (k)
A? =1-0,1T,B} = 0,073Tx},C? =1D’ =0,
vo! E2 = gT(o 073 —x! (X )8 F? =0
i T 8 ’ 2s/\ Mg/ 0T T
Ap dung thuét toan 2.1 vao diéu khién du béo phi tap
trung hé noi hoi - tuabin dya trén mo hinh tuyén tinh cla
hé nodi hoi va tuabin tai diém lam viéc 90% cong suat voi
céc rang budc vé tin hiéu diéu khién:

(0.0) <w' <(1Y),0<u® <1-2< AW <0,02

(0,007 —0,005) < Au* < (0,007 0,005)

Cac ma tran trong s6 clia ham muc tiéu:

10 2
Q@ =1R =

' = R* =80
Q 0 10 0 0,2

Tai diém lam viéc 90% cOng sudt thi ma tran hé théng
va ma tran dau vao clia md hinh khoéng lién tuc hé néi hoi
va tuabin véi chu ky [dy mau T = 1s 1an lvot la:

0,9972 0 0,9 -0,15
—0,0058 1 0 16588
A? =0,9,B2 = 7,0956

1

1

1= T

2 I

Vi Ag la ma tran Schur nén cé thé chon ma tran trong
s6 clia ham phat P? =5,2632 ma tran Al c6 mot gia tri

riéng nam trén dwdng tron don vi nén dé dam bao 6n dinh
hé nay ta c6 thé bd sung thém mét bd diéu khién phan

N .. .. 0 O \
héi trang thii u=-Kx V& K= 0 0,005 thi
sopgk=| 222 0 | Witz khi d6 ¢6 thé
— A _BK = a Hurwitz, 6 O thé
A=A =BK=| 40058 0,08g9| 1@ UMWz KNI

chon ma tran trong s6 ctia ham phat théa man phuong
trinh Lyapunov (10).
569,0384
—187,3276

—187,3276
452,9644

1

f

Thanh phan nhiéu cta hé ndi hoi d* = u, la bién diéu
khién clia hé tuabin nén cé thé s dung thong tin dy bao
bién diéu khién u, cia hé tuabin dé dv bao nhiéu cho hé
ndi hoi. Thanh phan nhiéu ctia hé tuabin d? = x, 1a bién
trang thai (cting chinh la dau ra thi nhat) cta hé noi hoi
nén co thé sir dung thong tin dy bao cla bién nay dé du
b4o nhiéu cho hé tuabin.

Ap suét bao hoi

100
~ 90 ,/ - === DLMPC
£ /
1
2
iy
s
70 : :
0 200 400 600 800 1000 1200 1400 1600 1800
02 Chénh léch mirc bao hoi
0. T
0.4 i
£-06
-0.8 /
= L L
0 200 400 600 800 1000 1200 1400 1600 1800

Thai gian (s)

Hinh 3. Dap ting hé théng ndi hoi voi thuat toan diéu khién dy béo phi tap
trung du trén m@ hinh tuyén tinh tai diém lam viéc 90%
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DPAu ra cong suét
55 T

50
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Hinh 4. Dap (ng hé thong tuabin véi thuat toan digu khién du bao phi tap
trung dua trén md hinh tuyén tinh tai diém lam viéc 90%

M6 phong trong tredng hop hé théng chuyén tir diém
lam viéc 70% dén diém lam viéc 90% v&i tAm dy bao N = 20
ta thu duoc dap (ng clia hé thdng nhu Hinh 3 =+ 5, Két qua
mo phong cho thay khi chuyén diém lam viéc tir 70% sang
90% b0 diéu khién dy bao phi tap trung dwa trén mé hinh
tuyén tinh dé xuat da lam on dinh hé ndi hoi - tuabin véi
chét lvgng bam tot. Khi so sanh véi bo diéu khién dv bao
phi tuyén [6] (bang 2) thi dd quéa diéu chinh cla b digu
khién @& xuat nhoé hon nhung thai gian qua dé 1au hon.

D6 m& van nhién liéu
T
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Hinh 5. Tin hiéu diéu khién hé ndi hoi - tuabin véi thuat ton diéu khién dy
hao phi tap trung dya trén mo hinh tuyén tinh tai diém lam viéc 90%

Tuy nhién thoi gian tinh toan trung binh khi thyc hién
mot vong Iap diéu khién clia thuat toan NMPC 1a l1on hon
nhiéu lan so véi thoi gian tinh todn cla thuat toan dé xuat
(4,176s so v6i 0,561s). Nhu vay vai chu ky diéu khién T = 1s
thi thuat toAn NMPC khéng thé dam bao yéu cau bdi dé
gidi bai toan t6i wu phi tuyén thi bd diéu khién can dén hon
4s. (Thuat toan trén duogc cai dat va thir nhiém trén Laptop
Dell Latitude E7470: CPU core i7-6600U 2.6GHz, RAM 16GB).
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Bang 2. So sanh mot s6 chi tiéu ki thut st thuét toan DLMPC va NMPC diu
khién hé ndi hoi - tuabin

Chi tiéu k§ thuat DLMPC NMPC
e | 0| e
Thoi gian qua do ap suat bao hoi (5) 1185,5 50,85
D6 qua diéu chinh ap suat bao hoi (%) 0 09
Thoi gian qua do mikc nwéc bao hoi (5) 658 30
D6 qua diéu chinh miic nuréc bao hoi (%) 0 36
RN | o | s
Thoi gian qua d cong suét dién (s) 581 45
Do qué diéu chinh cong suét dién (%) 0 0

4. KET LUAN

Trong bai bao nay, nhém tac gid dé xudt st dung
phuong phap diéu khién du bao phi tap trung dua trén mo
hinh tuyén tinh cho hé thdng noi hoi - tuabin. Trong dé
twong tac gitra cac hé con duoc coi la nhiéu va dy bao dugc
dua trén céc thong tin dv bao clia cac bd diéu khién dy bao
cuc bd. Két qua moé phdng cho thay chat lwvgng diéu khién
la tét va khéi lvgng tinh toan, thoi gian tinh toan trung
binh khi thyc hién mét vong lap diéu khién nhd hon réat
nhiéu so vai treong hop st dung bo diéu khién dv bao tap
trung phi tuyén. Ngoai ra tinh &n dinh ctia cac hé con va
toan hé théng cling dwgc dam bao theo tiéu chuan ISS.
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