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Precise steam temperature control strategy for thermal power units under variable load
conditions
Weiwei Wang
Huadian Kuche Power Generation Co., Ltd.
[Abstract] Under the background of large—scale grid connection of new energy sources, thermal power units
need to undertake peak shaving and frequency regulation tasks, and variable load operation has become the
norm. Under this condition, the unit combustion, flue gas flow and other parameters fluctuate drastically, which
greatly increases the difficulty of controlling the main steam temperature and reheat steam temperature
(collectively referred to as "steam temperature"), and easily leads to over—temperature and under—temperature
problems, affecting operational safety and economy. This study proposes a multi—dimensional precision control
scheme that includes control algorithm optimization and heating surface optimization to address the core
difficulties. It introduces a composite algorithm of model predictive control and fuzzy PID, combined with
auxiliary means such as soot blowing optimization. Simulation and field verification show that this strategy can

effectively reduce steam temperature fluctuations, improve response speed, and provide support for the flexible,

safe and economical operation of the unit.

[Key words] thermal power unit; variable load condition; steam temperature control

ElE

X H bR H eI L A I, LR AR A AR
KA AR R AT 55, IR AL DAT I AT O H A& - R
UL OIBAT S5, T ™ R i 22, (HAS S 00 R IRRE . 7%
IK R G HUR 22, T BORIRAZ G R ISR RE & K 5 SR,
e G i XE LUE L o [A 0, ASBIE FURIT A2 28 4 00 Vi AG #E
P SRS, 0 RN 2 2 TrsdT . B Hee I mES % .

1 REHATARET TR TRENSFESERER

L UARBEFUAR S T RV Rl &4 o

KAEHLHARIRIE BGOSR R be . el FUKIsh a2
AR, ARG LU, YRS EM IS 3
Ak, SRR B R B AR

MARGE AR SR AL R, L2 A T e,
PR TN R, PR 16 R R A 3G In, J JiERJoR i E J T
MR 5 MR R K, S A A | PR 52 AT (R 3k
RN, R BT TSR T R BEERRRER N, ]
KR ENE LR, X 2 BT A KRR 5, e — R b
TR T X PR P AR L, (AR AR 2
L ARZAERR AL - B4, 32 I 1Y 8 TN 2 S BURIR 221
Ja TR AR AL, e I 18D AR P S K b 18], B
AR AR B, i e DR .

B ST AR, R 5 U /D, A e it P2
IR 55, MR R S U R R B, S AT e R e D, VB T
B LR ARV IR D, VORI B E R, ¥ R AR TS,

10 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Project Engineering

W HIIE
FA4LOH 1 HeRA 1.002026 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

R T B — 2 IR . 5 e T e I R 2L, IR AR
[l RE A AR o PE S AR 21k, HAEAR AT X 8], b T e il P 4
IRy JHARUTER /DS, 52 AR Bl BE O 2 35, PR AR E
PESEZE . BRAN, 22 0A TOL T, IE s 5 IR 2 18] L AN[F] 3234
T X382 A7 AE AR A BUR - B 4, 2GR I A2 b 2 Tl 25350
VAR R ) PR, R R SRR, SR AR
PRGBS B, S B0W Z VIR LT P X A0S SRRt
BN TR IR R R A

L 2RI FUAR S 00 T VT 4 i e

455 LR RE T, AR G 0T PR 7 ) S I
PATR DU KA

— e K S R T B o AN R I BT IR, A AR Al
XTGP S A A A S 25 P T, A e T i) 6 T 2 iUl i 22
BEAT IS, MELASR BT FOHIGR AR AL 3, 5 5t B 9 i i
A ) L A, LA DR TH AN, R R R T L
I S A CAR R OCEAGE, 25 ORRE SRR AT IR IR K&, £
PR BT A BN K 8 W5 T B iR .

TRIAFRMERE S B S HOE 2 . R TRT,
PURAEHO RIS I 1R 5 S o B AR T 25 A
e, 2B GRARLNE . AL GEPIDIERIR A E MEL sl R0 Bk
28, M LIE BLAS R DAy DX T8] R AR Ak, A8 vy ST X 1) R g
B AS 2, AEAR SA7 X 8] DU A H B 9 2, TEvk el 4
G A FEL PO A A

=RZAREAE B BT RIS SR
B R KL S BOT RS 2 P AR i, B AR
[ AEAE AR A R R, 75 Pl K AR ] PR,
SO N A ARV R S R, T SO PR s TR
TR SABOT LR, 2 A0 O i I 2 5 A28 R R R R
FEME VIR FZ AN XA E TP AR BT T
LLEBITHRCR, 45 5 51 IR A .

VUSRI 2R 2 HAVHE AR TOL T, ML AL
JSEXS ST AR A A B B R, 30 75 AR SR MBI B 48 /K IR 2 AR
o BRI, SRR GEEINBIE) . LM BA
RAABEHUIE S A ENE, St — PRl f s, $ndz ]
MERZ o I, IRRLRE R IR T e 22 T BUP IR AR08 56 B2 B3, B
BURFARAR, B2 5 AR R B Th s 32 A AR R 23 BRI A K
R, SRR AL, HAUKTEZ B2 47 I 8 2 A 22 4k, 3 LUK
HETOA] .

2 NEHATHE TR TRBEEREFIREMA L

2. VAT FEHE T RO PTD 15 5 R Fl i) 52 4542 o) 0%

2. 1. IR AP IDSZ il 4t

ASORIP 1D 1 38 T AR R0 A T, AR Yl O 22 5 i 22 284
2R, SR AEP TDEE | 45 1 LL 9] R 8 (Kp)  BUF R B (Ki) o
FH(KA) , {5 S HRENS 538 B A4 R BRI AR A o R
RSLBLE RIS L, e B MR Sl A
AR 2 e 5% B Fec, I ENPIDSHIEIER A

Kpv AKi. AKds HR, RBIIAIZIT LIS 07 S, Ak
TR, 51 40 24 e K Hlec BRI, M6 KKp. J8k/NKi GBEGAR
SIAN) | IE I ORK, DA SR L R BE, @it
A1 HE 5 17 AT A AR 3, K AR L B A RS P ID S 40 1E
1A, SERYSEEPTDY fil 48 #2450 AW 78 R BUBRIP TD3 1 BE %
A 0 PID il 7 A LR M T T A& e M, (ELKH T K3 I
PERI R BE FI A A2 o R, ZERSRIPTDS il 366l E, 51
A7 S 42 1) (MPC) , 1) FH 4 7 790 340 100 R i, M2 R 4% 1)
(o Ja

2. 1. 2R SRR AL ol 42 1) (MPC) F Rk &

MPCHAAZ O VAR T 43 106 G BB, T R ok — B
R ) P 9 L P P A 3, AR TN 5 SR A s ) SR s, A= e e
MEdl . AR TOL T, B e Sy IR T A, 1A A
CL A AR AL IR AR, IR R KRB NN &,
CAVRIR 4 AR B, B I7IE 1T B R I SR 13 3, BEAE G HE I it
A5 47 g it R IR ) B S AR

FIMPCEBUMIPIDAHZE &, TE R &4 5% MPCARAE 4/t
Bt AR AN B s ) AR i, TN oA SR — BN [ pAY PV A, 5 T
DNVAECK R A VY L, D4R At TR 45 5, IR IR KA
FER AR I, SR AT T TR AL BOBIPTD I AR 48 5275
T % 5 R 22 ARG, SIMPCH T 3515 5 AT I& 1E, SeB R E
TR X P E AR SARBER T MPCHISE T TIUHIRE 1, A RCkh
3 VR BRI R S, ORI T BORIPIDIY [ 3& BLRE 77, Rix
T R AL MR, BERT T AR A TR IRIRE
(10 ) 7 338 P 5 R A

2. 24T 5T 22 A k) 47 ) SR s

2. 2. LA R BRIE 5 B HRVRIR D R

TR S FAIRAFE BB R A X R, AL 5010 5[] Bk
SIS SENE I T Rk, SRR 0UE] % b [R5 4 254,
AR VRIR S FERGRIR ARSI B bR, LSRRI = (32 FRRiEK - 7
PORIRK) RSP B A i AR B, 7 7 % AR R T AR A,
B VIR S B AR O TIE RIS N B AR B, A AR
AN e FIRIE 5 AR IE AR 2, 38 5] N ¥ B A8 1
T, 8 G B AR R AT X 5 AR R A KR 3 e A T
Ak, AR A VRIRIE K T AR A B RSB RTT E
PR A, SEEL VRIS TR I RS R

2. 2. 2R LRI R B 55K RGO AR

G ARG FE A, R R G RL 3% RUE T 82 B 80K
TR AR YR, DR, SRR RG0S5 VR0OK RS bh R R, e
5 MR SR A R0 (4 R 3 3 o FE AR A7 4R 2 N IA S, BRI )
B SRR S AR, TF ST R R 0% XU ) SR R T
SRGIRRE, BRI R 2 JF BLARSEMPC UM 15 5
Ak, ST R K R, SRR RS S5 OK RGN H
A, WA R .

2. 3RWE I Z A HEARA R T S I 4T 4

52 FATHT (1 80 AR 1 2 B T TR AR A 0 S B TR 3%, 848 i

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 11



Project Engineering

W HIIE
FA4LOH 1 HeRA 1.002026 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

THUR, SZAERAK . 45 S A2 I RPRIR 1 sh . DRt @
T 52 R AL BT S5 RS AU AT 4, 5 S HE 1 e e e
P, R IR W S8 (LA A S 4

2. 3. VAR 5032 i 45 ke fk

B A G T AN TR 547 X TR 45 75 R, A pb i #4288
T AERR AT E T Blin, RS F A2 A, K
AR NARIE . IR IR =, MR AN [ G T RO R 4y
A, B B3 T 02 AN THT R THIAR, A5 8%- 57 767 X 1) 197 6t A B B
BI5); LI EHEZ M B E, <), 327t
eI, WD HBEIX o LA, SR G ik T B 1 A4, BRAR
PR RS0 52 FATHT PR ol B B2 AT 8 P 75 i, AR 45 R 1k
e T

2. 3. 24 FL 52 AT R ARARAL,

FAIK I 5 352 AT 4 PR TR e 1y R 2 S IR, A G ) s 3
WK 7 2 DASE AR ffnf T AR I Bh 28284k, 25 5 Bk
TR B I BT FEE W A ) 1) R o DR 0, 8 HH 3 9 R A 22 5 e Ak
SR 3 SRR S - 388 3ok 7 4 N 2 AT PR3 H R 2 9K
TR, T SEI MR, S AR IR 2, FIWTRURFE R ; 24 i
UK T B RS HYRIR w2 A% T R IRE (RIARUK S 50 #
AR, REIRIKEEE ; UGS % 1E 10 B s8R w2
[ B SO VE X RV, 457 1EIRAR s AR 57 A A8 A A 0, RS IR K B
JE S8, ot Ster LR, BRI KRG R, TE Y
PR IANEE s AR ST 0N, AR BEAIG, KR T g BUE S
TR TR, N AR 3, 3 S PR KR 3

2. AZRTF T4 Bh % il 7

2. 4. VAW 5L 547 AT i ]

A A7 A i A RV AR 1 B BNIR, R, R R G
SIS RIS, K AT AR R A AT 5, J Al A 4%
AR BN, 4RI R T AR A I, B ) SRR £ A AR
A, HEFT 3 IR 7K AT 1 TOUUR 4, Pk DR R e R R AR T 5
BRI BT B B ST 4R A, SR AT/ K IR i
BEGIRIR P R R . Gt BT ) RE AT R M2 B4
Je b, I SR AR A SRR B e

2. 4. 2R AR B AME R

EEXHRBHAE IR B 245 /KR B AR A A 8N, @S iiah
5 AMEALE] . B R R IR A . KR EESH, Uk

LS Kt 25 € (B, ARIESLSIR R AR, TH A,
TABEIRRLEE % R BRI K I, HCH RS xe PIR s
B, BT I, & s R B BT, R
DRI 7L R, 8 S UL PR AR i P R T b T

2. 4. SAHIFUI UL (i 22 T 5 A

NRBEHIAIZAT 224, W BRI 22 BB L, 49 i 22
P SUVFVE B R BRI, & VB (S 5, SeBisfT N ok
Ty IR IINB R S, 20— P B B I (Un i
ARG SRR A ), RGERENS B Sl kA 5
FEPE, VI3 2246 PP 07 58, 00 24 20l /K A 3 1 P
H B RME TAROT FE, 38 3 T A U B R P, W PRI
IR ATYRELERFAE SO VRV Y o

3 4iE

HTREVE B I P , K FLAAR SF IS AT B 3, VRS
HEPEHI OGP A TRISAT « AR RS H G 5 . 3R

VU4ERE, B2t DUBEIP TD 5 A 20 N 4 A STV A% O I S o 1%
S AT HAR T HI A N 5B RO, R A T, SR e
KR BB RRBAN TR SRR ERA, wTi—2
PRTFSRmE B, B P RGBT .

[5% 3Cik]

(1A, Tk A, 30k, S £ T s s dl A M A R &
S B B (D). ) % AR, 2025,27(1):70~75.

RIARMNZERKBRIERAAKEATENE Y E
L UG e, B9 4% ) #F % [C)/2024 % Bl K B B AR A2 b X
#£,2024(5).

(305K #, 51 2 7, B 200, % . T 1 98 A 6 4 86 1k 3038 W Rl
W AT K R II] B 3 F4],2025,51(11):2387-241 1.

CATH IR, 38 I 4 AT, 263 P8 77 3 7S v 4 i A L
W VEIE 5 7 iR (0] B T HOR % 4R,2025,40(15):4770-4787.

(CIEF A H s LT A thE 5 &7 ey 4t 3l
4 e A B 4 ) S g (0. 30 ) AR % 41,2025,45(6):878-886.

EE BT

IR (1992—-), B iRk, " d i B AR FAF BhE T A2
IR o PR (B e s

12 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



