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Stair-like dynamic matrix control for main steam temperature system based on
improved equivalent input disturbance observer
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Abstract: Control of main steam temperature (MST) is becoming more and more challenging because of unknown
disturbances caused by frequent and extensive load changes and strict control requirements for the efficiency and
safety. To this end, considering the sluggish responses to the disturbances caused by high order dynamics, an anti-
disturbance control scheme with stair-like dynamic matrix control (SDMC) algorithm as the core is proposed to
solve fundamentally the control problem of large delay, big inertia and multiple disturbances in MST. This study
aims to provide technical support for the clean and efficient use of coal and the large-scale consumption of renewable
energy sources in China. A simulation example shows that the proposed improved equivalent input disturbance
observer (IEIDO) can realize real-time estimation and compensation of disturbances, while SDMC can not only
ensure the rapidity and stability of the steam temperature control system, but also achieve disturbance suppression
according to the introduction of measured disturbance feed-forward compensation technology. Therefore, the
proposed scheme can guarantee the safety, stability, economy and flexibility of the unit operation, which has a
promising application future in power industry.
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Fig.1 Schematic diagram of the main steam temperature
control system
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Fig.2 Block diagram of the steam temperature cascade
control based on predictive control algorithm

HIE 2 WL, AN SO R, H Al ]

http://rlfd.cbpt.cnki.net

it Pus R e OB RS, 3 A AT DO
] B B B VRTS8 IR Y T, R AR B
IO R 2SS EEN AT, AN T B R B
SAT AN S . AR B, 37% A T R
NCE RN GOABIAT AL, BUZ SR [27]H
FZEVRIR XS WK Pl SRR AT, S
HEHYL PID 52822, R [n] B i) 2% b 51 7y HY
0.248, 32 X FE 7R G AL 1B PR AL Geg(S) -
0953 1048
Ca(9)= 13085 41 (36.6511)° @)

2 B F o F M i N\ T HAME RO 6
BN RE P
2.1 BYEB BN S RE P I
FASFFESEH] (dynamic matrix control, DMC)
YEN—Fh & d Py ) 0%, R 7 ik v 5k
B0 RIATE ST AR S E B BA e B ABE A, i B T
FE TN A =1 B 28 . {Ha2 DMC 4%
HlESR AR IE S, £ @R BN 7 ik
APEZE (DPU) Wiz A AT, SERMEICEIRIE. K
M, N TR EE, DR ATYASTESIE, §
AN B 86 20 7 B (8>0) 1) BB kb 20 2 28 6 F 4%
(stair-like DMC, SDMC) [28, SDMC 4 |3 &
SEEERE AN BB R 5, 3 & A 2= Aum(K)
g 1SR, W M ARG SRR ORIy
Auk+j-D)=p"7"5,j=12..,M (2)
TRIERTH Yo (k) 2
yPM (k) = ypo(k) +Go (3)
Hr, G=[ay, axauf, ..., ape @p 1S v @p meyM T,
PERETEAR R EL I(K) 9
min J (k) = p (k) = ors (K[, + AL+ B +

4)
B 4ot fHMD) 52
Lt wp(K)NZERN, HFAHE T A
DR AT 4 5t ) = o
GTQ((‘)P (K) = Yoo (k) (5)

B G'QG+ A+ >+ ' +---+ p2MY)
EREAuK)= STEA &, THE k+1 B ZI T4y
AT SR SE bR 2 R RZE, BOA:

ek+D)=yk+D -y, (k +1|k) (6)

e y(k+1)H k+1 I 2 SEbrt s §,(k +1]k) 9
k B Z1) e n 47 1) 2 S0 14 K+ 1 R ZI TR0 4 H
FHR ZEARS IE A T Y §, (K) > B

yCOR (k +1) = yPl(k) + he(k +1) (7)




116 kAL &

Horr:
yCOR (k+1) = [yCOR (k +1|k +1),, yCOR (k+ P|k +1)]T
Rift oo (K+1) FHET kL BEZIRIE 5 B
ths h=[hy, ha,..., e IR ZEARLIE R B & . FEAT
I o, (K) = oo (k) +aAu(k) » a JBE AL R B 5
&, a=[ay, az, ..., an]".

Veor (K+1) BREE 1 TiAk, HAREWIHHRKE
Jiti AU (K+L) B k+2 F1] k+P I 21 A Tl i o
YER Voo (k +1) HIHT P-1 550, BP:

Yok +1+ilk +1) = Jeor (k +1+i[k +1),

) 8)
i=12,---,P-1
Hort, Yoo (k+2) 35 1 I Yoo (K + Plk +1) L1,
5RO :
YooK+ =S Jeor (kK +1) ©)
S AFEALHERE, Bl:
0 1 0 -« .- 0
00 : :
Sy 1 10
0 0 0 - - 1

AT R kL I ZEAT S 5[] 2T
RS, TR I 2 AR TN {48 50 5K A 47
FRESE RN — I 220 42 ] 24 H AR 22 I
2.2 BUEF MM N SN SR A

1 /SN S 2R PR AR R, W REAF
FEAE R T R B - i s, RS

UL RRIVSE

{)‘((t) = AX(t) + Bu(t) + B,d(t) (11)
y(t) = Cx(t)
{xay:Axay+Bwﬂ)+d40] (12)
y(t) = Cx(t)

LM N T Cequivalent input disturbance,
EID) & SA: (1) FI=X(12)%F SAz ] =AY UG
RENE, N FTR RN G5 e
B dOER FERIE yt), (12)FrR xS 4 H
NTESRE de(t)VEFH AR y(t), SRR an Xt T fr
A =0, EARMAH yO)#AHSE, A de(t)RN
N OO T Wt 2 U, BER TR
BTSN B T mE b 207w, et
M DL AME ST TR R, 3]
PAZHEER[23]. FE T EID it 3 HIPLah wies g
L 3 Fior .

http://rifd.cbpt.cnki.net

3 ETF EID MM ER I shdME SR BE 4544
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