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Main Steam Temperature Control of Thermal Power Boiler

Based on Dynamic Matrix Control

ZHANG Jiayan, GAO Jin, FENG Xugang

(College of Electrical Engineering and Information, Anhui University of Technology, Maanshan, Anhui 243032, China)

Abstract: A predictive control strategy of main steam temperature based on dynamic matrix
control is proposed and the characteristics of large inertia, pure lag and nonlinearity of main
steam temperature control for thermal power boilers are taken into account. According to the
characteristics of superheated steam transmission channel, the disturbance of cooling water flow
is used as feed-forward compensation. A dynamic matrix controller is designed by comprehensive
consideration of disturbance factors such as unit load, fuel fluctuation and so on. The algorithm
adopts a rolling optimization strategy with finite time interval and introduces an error-based
feedback correction algorithm so that uncertainties caused by model mismatch, time-varying and
interference are comprehensively considered, and the influence caused by these factors is
compensated in time, so as to improve the robustness of the system. Simulation experiments and
comparisons with the conventional PID and Smith control strategies show that the adjust time and
the overshoot of the proposed strategy reduce by up to 314. 28 s and 12. 6% respectively under
disturbance, and by up to 516. 66 s and 15.46% under the case of model mismatch. Results of

Wk HB: 2019-02-27, fEHMIA: ERA 963 B HE: MR GRGEE) . B . ml#EE., ELETH. Z8AEES
WEFE 5 IF & 113 9% By 35 H (1804209020094) 5 Z 48 = A% A AR B 2= 0 5% 5 % B 301 H (KJ2018A0054; KJ2018A0060)
[P0 28 BRI T] . 2019-07-24 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20190723, 1523. 004. html



5010 1

BGE A A KT R AR VR R 2R G i B A I o SR 97

engineering applications show that the deviation of main steam temperature control is less than

+5°C, and both the dynamic and steady-state performances are greatly improved. Actual

requirements of the main steam temperature control system of power generation boilers are

effectively met.

Keywords: thermal power boiler; main steam temperature; dynamic matrix control; rolling

optimization

TEPIRRE KT S B b R b AR e A L R R Y
— D EERE SR I R e T BOZ R K BE
FIIRA (I I A 1 45 5 Jm W0 PF AL L 5 R IR 75 i
246 JL o T it JEE AR 2 38 R AL R Gt 7 R L 18
Hod iz A7 AR HLALIZ FT e Th > . &
TR A AR AR Lk AN R e S5 R e 3 (45 3
2 X FEE A DR Ik e pRER L o St 4 o PR
RN K R AR PR R A ) 2R e R — T E BB ST 5% .

FRT & 8 7 A ™ T — e R FH T 25055 K 0 it 4%
AH AL PID H 47 il 3 e R I8 1Y F2 90 - (R AE BIL
HSEBRIBAT I AR A, — SR S PR 45 n s i K I
APl VR R R D R R e R
FIE FRIE R AL, H R PID KR 2 508 (A
R ZRGEEAT B (0 4 1 A5CR  (RR S i 4 3%
2 AP FLA P 5 BOBE AR B A L PID £ 1 % 19 L
11 Aoy AR 18 4 2 L AN AE R AR AE 1K B R 4F
PRI L AT A A R VO 4% ] IR
LT T — LEBF 5T T AR i) w22 50 R-PID 42
A& R Smith TG FE T AR B0 4 R 0R
WA SCHRES JBETt 1 — il 56 7 o 2 M) A5 TR0 114
L LZH 32 VI O Y PTD 425 1 5 w3 b 44 1 5 s
A ) PR L R BT AR SCHER 9 R A il
I Sroith TR 12 ] SR 0 E VIR PR R G AT TR
AR T AR GT R R R ST R SRR 10 ]
BT EGR TT IRIEX — EE R SRR TR A
AOPE TN A P S OF BEAT TR E. BT R
Pl X G B B BN i E . R GRS R AL
B s PR Al s 5 2 DR S TR % i T 5 B892 o
BORAE

ARSCHR Y T3 T Bl A 4 4 ) (DMO) #9295
JEL T 45 5 K L  DMC 3 i 8 im A FE 950 5 4
P 2R G800 = [l g v S I A A 39T R EL S TR IS
LRE IR MU VA ZE O B AF . OR S PID AN
Smith F 5 i 5 s o A7 5 4 1k A BT T 0P HE A
FESEIERE b DAREA ) 150 ¢ K LR Sk i 4 AT
BT R T R R ROR .

http: // zkxb. xjtu. edu. cn

1 ERIRE S R g

VIR R G d A — G s R AR
0 2 A R MK U 4 2 AR 1
T o R SR A A5 R X R 2 B YRR AT 4
il s — G A BT — Jead P i 0 A B o g
ATV Z ) 2 I 4 W B 30 i th E R —
Goad AR AT Z J8] o H i — G il A K R
AR PIRLE T s A A A R
R S AE B E (ELRR 30T » 41 w5 2R 8 RAEUEE AT £ 47 1 i
1 AR B 4B AT, T HL G4 ) B 2R Sy B
[m] % R A i) 75 5

IR AR,

1 I
1 I
1 1
1 I
1 I
. | |
AIRILED : 9] : ](/_\‘/r';la,
1 I —_—
—
i i i
1 U e J
L SR I :;?E IR A !
i i i
1 I 1
: : :
i LR L
1 A0 1 AEQO EO
1 I i |
A i i
1 1 1
1 1 1
vof A ENiE =G i
1 1 1
t Gl T B !
1 1 1

1 ERIRER RS LR

R 3o R % R A% i o b AT LA 7K D
i 09 o B fF A B A 4 3 T O e O
HiT DX A SRR S DX A A 2 BR

H SCHRL T AT 20, 0 DX LA 1 XY 3 25 R 1 Y

i A

e ESat
WK T AR AR "

! SFHIX e X

I

I

I

I

I

I

I

I

I

Pl 2 329 v 42 ol 18 18 7 HE




98 [N 7 S B N R R 55 53 %
B O [ 33k 240 5 i=1.2,N (2)
G, — 0:Cs) K, [FIRE7E M AN TE SR P8 B Aw(R) ooy Au ke +
Wils) (4 Tos)m (1 MDA AR A% i 200G Tk
G, =0 K ulk+i| k) =
g, (s) (14 T,s)™ R min(M, i)
2P0, Co) g 3 AR M T ZE VR 50, (o) o Ul TR 7% yolk+i k) + X7 avjnduk+j—1,
IR EE s W, (o) g K 9 B i N (3

2 ERiE DMC #% i 5 s

DMC 8 il — i by 350 00 A5 784 R Bl P Ak S A5 G
IEB A . A SR FH DMC 45 i SR, [
3 TR FH 32 VRO S5 B {E 5 000 A AR A 2] 1 T
DN PR 25 22 (8] 1 22 {6 2R 48 AT RIS AS IE R A%
IEJ5 1 VR0 S e AT LA Ak, DT R T 3
PR g1 % el (= N T I A 2 = N 7 W SR 1
TR A & 224 A Y K DA DR S0 B RS U0 K U
i 2 TR SH A B 5 T AR — R T R T
W VR IR AR R
2.1 Fm4EE

DMC # il 5w SR FH By 8K ) [z 450 B 72 7 ¥91 0 45
T3 3 7E 5 0 0 A AT B R e O S A5 B SR AR (E
a;=aGT)i=1,2, N, HPp T HREEFHH. B
P vk R G0 B e B B, T L 45 /8 0 A Js 1 1
TR 2R G R R B 0 B A e DA T A5 B R G 00 i
BERY, FE ke B 20 AR 35 45 A P DR F A A8 B R R
N A0 20 32 VR A W0 s SO 9, Ce+-2[ &)
i=1,2,+, N, N Jy gBEAF IR, 02 & B 204 — 42 1l
B AuCR) B 7EHAE FI R AR B 20 B 32 900 i o

91 (k+i | k) =35,(k+il| k) +aruk),

A M Efln s, WK, fEAE— B2 £, KB
TE X G i R AG TRINAE. 30 Ce 4| k) 338 ] LAAR 5
TR R 14 b pR TR AR (3) 1AL A R B 1 A IR
Tk i 1
2.2 FIEK

DMC #& il w2 o T 48 BRI\ R 54 H
AR P ASEF 200 BONAE 0 (R R R RE
Hb 2 3 245 E B ER P EVORI B 0k +0) s i=1,,
P, P Rt .,

FT ik yuetil B 5 wk+0) 0] fe i 4E3T ,
L yu(k il 5 wlk+10) B R 22 5508 22 64 1) S
T3 /N A8 EVRIRPE S AR A B S Aw(k+
DAL T AL DL n] i R 980 is o il T
B, DR AR 2 ) 2 AR v B 20 B U AR PE RE FE AT U

P
minJ (&) = > q.[w(k + i) —
i=1

M
okt i [T+ D rau (k+j—1) (4
i=1

g, AR BT 014 30 5 0 BB i 02
T B AL B T R e AR Ak (D)
/N B 5 S TR B (3) 5 1 HE B FE A 0 3
5 Au iR K — R T RS S R

%uwa—;@:—. ;&ﬁfﬁ&”-’ j’%:{%ﬂ\_, /&L‘Ti?;&!_:”ﬁ é&%ﬁf;“‘/&
M i
TR =)
B IE e(k)

K& 3

http: // zkxb. xjtu. edu. cn

F 75 IE DMC #2835 ws




5 10 ) O A K 7 R B TR R 0 30 2 99
Yo (B) = 3,0 (k) + AAuy (k) (5) 2.3 RERE
K fEERRER R, B TR TS A6 E
IuCk+11k) 90 (k+11k) BRI 2 () A7 A TO0I A5 HE 1) 45 SR mT RE D 125 S B fH , A
You (k)= s Vpo (k) = ; o it — 4 m E IR R R RS v, RN
Iu(k+PlR) 9, (k+P|k) ISR 7 iR A I S TR s VRl 1 sl
a) e 0 W VR B S B v e+ 1D 5 THR R A R0
; BUME 30 o 1| 2D FHIGC 73 14 112 2
A= |ay “ eh+1) =yk+1 —35Gk+11k 12)
: AR XS e Ce = 1) A A i 77 =258 93 00 K >k 1%
e a L
B B R (40 0 LS L 54 Yok D = yu ) FheCk b D ()
ming (&) = || wp (k) — 9o (&) || 5+ || Aur (o) | & ) Feor (k1 +D
(6) ATy R+ = : &2 R
2 Veor (B FN|E+1)
() 3 VR R O [ dE s = [y e s Ry R RS

wp (k) = [w(k+ 1), wk+ P)]"
Q = diglqi s+ 5qp)
R = diag(r, .+ ry)
Q J& 1R 25 INAUHE B L R 2 2 Wi 4 AU B . 4 =X
GIRAR 6) 1] LUAS
minJ (k) =
| wp (B —ypo (B) —AAuy (B || 5+ || Auy (k) || &
)
TE k2 wp (B) Jypo (RO BB, I Ay (B)
AT 3 2 A E B L EE A dJ (B /dAuy (k) =0 K453
Aty (k) = (ATQA +R) "ATQ[wp (k) — yp, (k)]
€))
THIMT Aulk) s AuCk+M—1) (R ARAE , B 2
DMC #2 il e mé H HOH: b i 45 1 4E T3S & Aw ()
P RS BR  » Aw (R) S Auy (B I E LR A LLE
RN
AuCk) = ¢" Auy (k) = d"[wp (k) — ypo (k)]
K
¢" =[1,0,+,0]
d" =C"(A"QA +R) "A"Q A [d, s+ d,] (9
TR B Ak J5 SR H
u(k) = uCk —1) + Aulk) (10)
B uOERFN S b+1 2R AuCk+1) 3 —
R w(e+DERTFX 4, g sh k17,

M w Co) AR 32 VR A i AR AR A X
(AT LUFE R B Z 47 XF £+ B 20 09 32 9500 19 T
I, LTI E A

v k+il k) =95 k+il| k) +arulk),
i=1,2,,N (1D

http: // zkxb. xjtu. edu. cn

IF 7] 3
FE k1 B Z0, p T R R) 3 A5 00 A8 Bl T R ok
]S R S 2,k H1H NI £+ 1 i
Z W 0 BRI AT L S R I R Y R
Feor e+ D RS 1F 5]
Yo (k+1) = 89, (B+ 1) (14)
S Oy 2 VR AR 1 B 0
0 1 0O =« 0
0 :
S=1]: i " 0
0 1
0 0O - 0 1
SKAR S 9nvo (A1) Ji5 B0 A] LL4R B DMC 45 il 3R
W 5 A HEAT A

3 EVIRIER RS E o

R F 5 VR A ) FR G0 0 R T N g s
BB R RSB 2 1 9T B Y 5 AR, R 50
Prad SRR B S R, N TG
DMC # il 5 W 75 2k 71 % v B b 21300 &R g h iy 3
R AR S LR AR T 150 R ER 0 32 TR TR s
ARG R G, BRI EA N 485 °C L o IR
) 4 PR TR e T B as AT 8O . R B/ ik
BB S R M X AL 0% R B SR LR 1,

T IR FI) R A A0 s R AR 5 Scik[16 JTDMC
P ) R S BB E 1) 7 v SR BUAD R B9 DMC 42 4l
SR ORFESAI T=1 s, #EAF I N =500, i fk B
B P =400, W B M =4, 3% 22 MAEFE Q Ky
P X P S 6 B 45 I AUAE B R R MOX M




100 [ . ]

K

553 8

R

1

%

PR h=[1, 1]y, 2B kA PID 2
B 2, ML 4400 A Al 10020 B A i) SR
Matlab {4 PAASE TG By F1ASE 704 2 I5C 9 b A 00 1 A7
D7 BT SRAG I DMC F 1 5w 76 32 7 R 4% 1 &
gi b G AR AT T AE

A1 A AR G T IR AR B
9 X G % 3 R R
105/ % —
SHIX 75 M X
" . 8.07 1.48
(245+1)% (46. 65+1)"
6 2.4 1.12
(25. 55+ 1)¢ (45. 25+ D*
- . 1.65 1.18
(20s+1)? (32. 45+ 1!
. 0.82 . 0.82
100 (7. 651 1)° (7. 65+ 1"

k2 44%F0 100% i #7 T 8 PID A4

A/ %% ky & kq
44 0.120 4 0.001 4 7.11
100 0.080 5 0.002 6 2.97

T WEE DMC 5 il 5 i 0 Bt T P ROR A8 3
TEREADRE B IGO0 - REGEBAT 1000 s B fin A i 1B
2026 W B BR T, HECE M PID, Smith Al DMC
P ] SR W B T T R B BOR S AE PR O 8] 67 far A
TR0 E L& 4.5 . WK 4 7T LE 1
MM TG AE 447 5 S N DMC 45 il 5 w
FVRIFE G R G0 U8 15 B ] 424 24 s, A R
7.67% s H B PID SR m& E 1 A B (R] A 651,51 s, #
P O 17.98% s Smith T Ak 5 w4 35 (4 B 18] R
636.37 s, @ N 20.27% ., MWK 5 A LIFE W TE
100 %0 6 faf N DMC 4 il 5 g 32 7l 45 1 & 48 1 14
B R 257, 14 s, AB PR R 11, 58 % ;% L PID 3
W& 5 B B ] R 571, 42 s, BB & R 20. 3% ; Smith

600 o~
SN
\\\\
NN,
500 F /TS S
400
@)
300
IE
200 |
== Smith 7 fil; 5
100 || 1f - - i APID g
u — DMC3#h
4 ] 1 J
0 500 1000 1500 2000

t/s

B4 440 pr i ARSI JR 3 B il S s 05 Fig Y

http: // zkxb. xjtu. edu. cn

oAl 2 1 oK W& IR Y TR A 357. 14 s, B A RN
22.56% . U] L, DMC #5 i 5% % 09 3 95 3 i

Ry TR 10 8L T A PID 45 6 Al Smith
oA 47 1 SR
600 - .
&Y
N Ay
500 F A femada /\\ _
" -
i
400 ,f
]
o |
& 300
L {
200 ‘;'
| —— Smith T filj 5 W&
100H/ - - WHPID 3N
/ — DMC#ih
I 1 1 1 J
0 500 1 000 1 500 2000
/s
P 5 100 % 6 faf Bt A B S5 3 Flodas il o e 1 1 0 B

FIRIREE G RGN SR BB LAY
AR AR AR AL L T FL B3 1 2 D R A 2 AR R RR
il 28 45 0 BF R R, AT SR $ ) R g8 KA AR R Y
R, A SO G 3 R T X A a3 R R 20 %0
{18 346 25 RGP K P o A7 O 2E AT 0 B X EL AN [R) 47 far
B BC B AE 3 A il SR N & M &l 6~9
Fim. 2 KWK 20 %8 W 6 7] LLE - 7F 44 %
Fufar i DMC $5 il 5% W 14 I8 55 B[] Sk 156. 25 s, i
PR 4. 200 F B PID S8 W& 8 1 (19 B ] 2 468. 75
sy B E R 17. 64 % ; Smith T4l 5% & 98 35 B 8] Ky
359. 37 s MBI E K 12.25% . K Hk 20 % i, &
7RI LUAE HFE 100 26 ffap B DMC 45 il 5% w11 18 55
IFIE] Ry 96. 15 s, P& K 7. 51 % ;% M PID 56 s 4
W5 BT[] Ry 480. 76 s, M PE A 22. 23 % 5 Smith il
AW R 1T BF AL 384,61 s R LRy 13,4060, 4
T 3K 20% BF NIEL 8 W) DL . 78 44 %6 B faf At
DMC # il 5 g 1) 8 55 B (8] 2 166. 67 s, 88 0/ & Ky
3..09% ;% KL PID 3w 8 47 ity i ] Oy 683. 33 s,
ok 18, 55% ; Smith T4 5% W& 15 if ] g 455. 88 s,
FE R 14,6920, MIEL 9 AT LA H #8100 % i fif

600
500
400 -
o
#0300 [
g
200 |
i - Smith ] 5
100 |/ 4 - - W HPID K %
— DMC# &
1 1 J
0 500 1 000 1500 2 000

t/s

6 44% G fri K B 20 %09 3 s il 5wy Bk




5010 1

101

FGCA A K TR R RO A AR G A B A R B A T SR

iF DMC 4 i 56 W 3 93 0 455 ) 28 48 04 94 15 1 1] Oy
113.63 s, M N 8. 47% ; % ML PID 5 W& 4 15 i)
B[]k 568. 18 s, M H &k 21. 91% ; Smith Fi f 5
W8 T B[R] A 477,27 s, MEVE A 12.05% . MR 4
DL BBl UAS . DMOC 42 il 55 s 1) 45 4 1 B 1 A
T #0 PID 1 Smith 4k 5 ] 55 0%

600 4
I\
/AN
I\
500 F (NN
=
400 1
2 |
=300 |
% i
1
20011
" e Smith T s
1o -~ FMPID R
/ — DMCHih
i
0 500 1000 1500 2 000

1/s
B 7 100%fafaiid K #5K 20 %00
3 g i oK W& B R

—— Smith i S
- - HHIPIDHH
— DMCHilg

0 500 1000 1500 2 000
t/s

B8 44Vttt T HK 20 % HY
3 b4 ) S w015 EL DB

—— Smith TR filj 5 i
-= T FNPID T
— DMCH

J

2 000

0 500 1 000 1 500
t/s

B9 100% i T 3k 20 %1
3 T 9 w1 SR s £ Bk B

4 TR

T B UE DMC 56 W& 19 A7 8501 o AR SC DL A9 2k
NFEAEHET 42 MW & AL4 150 ¢ i i s FE AR
SR R G AT TR . SR AR SCHE R
Pl R G AWK P . TE R RCAE TR AR G 4G b AN 1

http: // zkxb. xjtu. edu. cn

B B B0 T 340 — 2 Hy O Ak 45 ) 2% R g 0 5
BLLH B S b VA sl R e . i aEbL S
e A F 1 B8 22 1813 1 Tk LK MR B OPC Pl ik
F180H 8 L AR A 48 5 A DCS RS HRAE
S 05E i OPC PRl kA7 Bk A {5 B . A
DCS Z4iH 1/0O £ KA I oo 0 78 2% 4% L 3K 3h ik
B R Y 1R R AL Bl I £ AL AR L $H B B 45 B AL R
(EREAIE S S GBI B e L i N o A -8
HLHE G R5 P S7 BOBET T L RERL A LA v WL
JRERERAE R R B E S EUE S TAE . sl
R S el W € L I I e - MR G = Rl = L
YT 55 . RG22 BRI E 10 FiR .
Ak A2 il
—RLEE

Mgz M Lt

SRE RN Rl
)
RN NG | —— e
o
v
B s §| ) +| *l
B by Y
% .‘?‘
— o/ : fQ

[ 10 Rbe bt R g sl

ASCR E R IE DMC 5 46l 56 s 4% A 712 171
il 30 2 R 48 0 RN R R R AR AR T R A I 4 I A
R, B 11~13 4 T i#E%: 3 KR H PID, Smith,
DMC #5 il 5 & 1) 35 VR S i il 28, VB i (R) 45 8
h, AT RLE Y R0 T &R 48k A S0 DMC #%
550

© 500
S

=
% 450

400 .
21:15:01

13:15:01 19:15:01

17:15:01
I+ Z1

HHL PID 5 i 5 W& 1Y) 3= 75 L SE I i 28

IS:IIS:O]
11

550

© 500
<
=

% 450

21:15:01

19:15:01

17:15:01
IR Z1

12 Smith # il 58 W& A9 35 108 S i 28

400 .
13:15:01 15:15:01




H.
R
4

Eird i 53 4

17:15:01 19:15:01 21:15:01

It %)
Bl 13 DMC 4 i 3 s B9 32 1008 52 i b 2k

400 .
13:15:01 15:15:01

] SR B 3t P 90 2l B Y TR A 5 °C LY TSR
HOML PID A1 Sith AL 45 i 5w i HG I B2 9 8l 52
R A SCHR 9 DMC 42 il 5 i 3k 21 1 R 4 Y
Pl AR

5 45 i

K1 SRR R G R R L Al
s o S R BAR s T id B b B 5 Z B T
PN Gt e i T S R e LW
T e M e R L A () L AR SR M T — R T
DMC 4 i ) 3= 153 000 2 1 SR s . £ Matlab BfF
XS BEAT 07 L (7 LA R R T %R W RE S XS
I J3E 7 R A | 9 Y I ] S5 3 Ak REAR AR AT A AR A
i ELAZ AR AL T 5 ML PID £ 6) Al Smith Bl 4
M o R o A AN SO R SR AN 150 ¢
K3 S vl JEE A o i 22 A 5 °C LU A Rl
P 1 VIR AR GRS E PERIHLAE B4 2 Ak

B3k

[1] LIANG Geng. LI Wen, LI Zhijun. Control of super-
heated steam temperature in large-capacity generation
units based on active disturbance rejection method and
distributed control system [J]. Control Engineering
Practice, 2013, 21(3) . 268-285.

(2] JrE%. WIscol. BT ks (e i i R b £ 28

VIR AR EESR [J]. B Ak 4, 2013, 33
(5): 125-129.
FANG Yanjun, HU Wenkai. Self-tuning control of
main steam temperature of DC boiler based on im-
proved genetic algorithms [J]. Power Automation
Equipment, 2013, 33(5). 125-129.

[3] skfe, JLREiR, SEEM. 2R TE D)4 000 42§ 78

FEWRIEE R R A LT]. AL SRR 2, 2014,
18(2) . 108-114.
ZHANG Hua, SHEN Shenggiang., GUO Huibin. Ap-
plication of multi-model fractal switching predictive
control in main steam temperature regulation [J].
Electric Machines and Control, 2014, 18 (2). 108-
114.

http: // zkxb. xjtu. edu. cn

(4] WbEds, RILW, HEh, % WA MEHARTE F7E

RIREER R AP A [T # R %ML
2R . 2006, 40(10); 1833-1836.
FENG Xiaolu, ZHU Jiangtao, DU Jinsong, et al. Ap-
plication of neural network technology in feed for-ward
control system of main steam temperature [ J]. Journal
of Zhejiang University(Engineering Edition) . 2006, 40
(10) : 1833-1836.

(5] #&ERUH, BRI, HFM, 55 TS ML PID 4%

Hl A IR R R S RE [J]. HMHRREER
M) s 2007, 37(3): 646-647.
DONG Enzeng, CHEN Zengqgiang, YUAN Zhuzhi, et
al. Control and synchronization of chaos systems based
on neural network PID controller [J]. Journal of Jilin
University ( Engineering and Technology Edition),
2007, 37(3): 646-647.

(6] MM, XIK R, JFP%, 5 BTN R

FRgEMER ] FES5%MH, 2013, 42(5): 570-
576.
MA Zenghui, LIU Changliang, KAI Pingan, et al.
Control of large delay systems based on disturbance
compensation [ J]. Information and Control, 2013, 42
(5): 570-576.

(7] g, 2200, ) o PR B RR G 4 SR B0

Pl (1], bl 580l K2 2l 2011, 45(10) . 1504-
1508.
FENG Jianmiao, LI Shaoyuan. Constrained predictive
control of superheated steam temperature cascade sys-
tem in power plant [J]. Journal of Shanghai Jiao Tong
University, 2011, 45(10): 1504-1508.

(8] By, YeE. JKHMLA FE 2RI M S BB-PID
Feyil 1] Bl T2, 2013, 20(5): 877-881.

JIA Li, CHAI Zongjun. Neuro-fuzzy-PID cascade con-
trol for main steam temperature of thermal power units
[J]. Control Engineering, 2013, 20(5): 877-881.

(9] k7. 2T (&R Smith Al 5k 10 AR R IR E %
i sems [J0. #I ki, 2013, 42(4): 98-101.
ZHANG Ning. Reheated steam temperature control
strategy based on adaptive Smith prediction method
[J]. Thermal Power Generation, 2013, 42 (4). 98-
101.

[10] EFRR. Hgs. ) o P28 VR 1A 29 0 T 4%
Wi (1], 8 TR 24, 2010, 30(3): 192-195.
WANG Xiqing, FENG Xiaolu. Constrained predictive
control of superheated steam temperature in power
plant [J]. Journal of Power Engineering, 2010, 30
(3): 192-195.

CREEEE 174 50




