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Research on Thermal Dynamic Operation Parameters Adjustment and
Combustion Efficiency Improvement of Thermal Power Plant Boiler
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Guoneng Shenwan Chizhou Power Generation Co., Ltd., Chizhou, Anhui 247000

Abstract : This study investigates two critical scientific challenges in coal-fired power plant boilers: thermal
condition regulation and efficient combustion. Using a 320MW coal-fired unit as the case study, the
research employs methods including grey relational analysis and partial least squares to identify
key parameters. A multi-objective optimization model is developed and validated, establishing a
hierarchical parameter control system. The implementation of this project will significantly enhance the
thermal efficiency of the 320MW unit while substantially reducing NOx emissions. It provides technical
support for China's "dual carbon" strategy and holds significant practical implications for promoting
green and efficient operations in thermal power enterprises.

Keywords : thermal power plant boiler; thermal dynamic operating parameters; combustion efficiency;
multi-objective optimization

el

it

TR FART, KR RERHEE R, PR OB, RSB TSR E S M HREes, (ISR
RENVKARE . SR, LPRBITHEESER G EZR . o B SRR SHor g, BEmir BdmRge g . A4z
SO, W, TR A TE T 2R SRR S, RRIRIA T L SIS, WHESIFRE AL SRt
PRETREVE G T, BA T EENILE L.

—. BRI RERIPHEH S ke F 1. PP SR B ESE SR
ZH ) ‘ e SR 5, 1 B
BEETR A (Y O

. - e A BUETERE R embE S

(—) XBSHIRRSERNH s SRAEUED MPa 15-19 0.82 035  —%

S KA s il HE T WUEEMITEE  °C 1050-1250  0.78 061  —

1L RRSHAR S CREHT R gk C 220-280 065 021 4

FEF HE320MW B KG 48 4 I BI37 15 17 AU (FE AR n=1200 WEZSSES - 1.05-1.30 079 085  —Y

M, EHTO-LLOBGHIRKE)  RIKGKBA (GRA) 15 WF R % 200 0880
(/N FRIEIT (PLSR) &I, PR HEE (Reo) % &0 08 06T &
(M) 5NOHEGRE (C,, ) SWNBFMHBEL, GERmFEL Hige LA, IdRGESES . HB il iR e Rm i
B, —PURSE, HAR AR 515 B SR o 23

fEH WA FERX (1996.05-) , F, REEMNA, A#, BEIRF, HRTH: RESHH IR,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 103



FAFAFS | TECHNICAL RESEARCH

BN, SEETERMEEMOL, MR T 0.8%-1.2%,
B NOHE 5 £ B 15%—20mg/m® (FRAS) , HAERZINL
TR E R

P 1o T B B — GRS HOS R RT NOSHETLI 52
5, W SEIRENIE.

1 L3
— NOHREE
0.8 0.78
0.6
0.4
0.2

PRHOIER

1: —RERSH SRR NOHKKEXILE

2. KB EE AN

(1) HEASERE (o) o (ENREGIRIZOTHEESEL,
o BLARRCINIRGE SV (1 58 e 1k SR ARG K, 2 o <1050, M
YRR TE Sy, WUBASE SRR L (q0) HHHaERsE IR
PAK (ao) BRI, BUICE TR 4 o>1.30 0, WE=<i
FE MR RE (q2) LB 60%, sREECR R A 32 2
o [N, o JEE S YRR SIS, T NOE RS
fe——T o BRELT, BB NOJER B, [EHOR NO
PR NG, TR S R - HE P,

(2) PRHIEE (T,) « T 2B RESMBERZ G
WESEL, —HH, TiEaSEntRG. HRANMIREY K
s, FHET S EIEER (FGR) Sr=ttat]; B—J7m, T
A BRI IR, SEWMPRLEANL. IREN, T5
EPGRIORIE (T) BEMIFHX (AR R=092) , %1,
WEh £50°CI, T.9%30 £8-12°C, FHimid XKD S bede
FRA U, 4ERET, F20ETE 1100-1150°CIX [H]

(Z) iR 5181

LA A 1

PL SRR RICR B 5 NOFHEMOKBE B/ MG S H
FR, DI~ BEURBECR AR I, BRI e as TR (dn
WRFRERZE < +0.5MPa. H1JEH R < 1200°C) , 14
2 BRI, BRI

EIFREREL :

eSS N
max7 = f (&, P, T, )=92.5-0.0122~0.005

P,~17]-0.003|7, ~1120|

T, TORGRPEGECR (%) . a W RESSRM, P
RFUES (MPa) , T,

BRI (7).

NO SRR /M
min C,,, =g(e.T,)=350-180(a—1.1)+0.2(T, ~1120)

Her, ¢, JNo HEHGREE (mg/m® |, i)

PP E S e

HRGEIUETIAH: 16< P, <18MPa

Bl IR 2T . 1080 < T, <1200°C

TR SRAN: 1.08<a<1.25

FETR A AR S L HE s e 30k (NSGA- T ) KM, 1 ERHEE
A 100, EARIRECE00, 28 XMHF0.8, L HMEH0.05, K
A58 Pareto effiREE, N 320MW S A 775 N IIEEL
TR R

2 ISR SRS FE 434

TG

TR 320M W SR B BTG IEAR R A e, RS
N2/, 3l COUEET CERLSTSED 5 ET (BT
HH 250 PWIAWBL, SRR RN LR 2 Bs .

Fe2: AT YL R

MEREfER AT ets AR
BIFREIEE () 89.0% 91.4% +2.4%
NOGHERORE (FRa) 288mg/m®  215mg/m®  -25.3%
HERRS (a2) 7.9% 6.2% -21.5%
HURA e SRR (as) 2.6% 1.9% -26.9%

MR 27T, MBI AT RCP6F 320MW IR 5 NO,
HEf, FLBMREREES, TR ARG T Al fefEoR 308,

B 2 B AT (A SEAUR, M R R I RE fal
ORI ES

Pagpimal
it

7
4 D
HURRSEIGHAIRE (% 1670, D15 NOHERE (mg/m?)

75
HHRARE (%)

E2: (ARSI SR (I B
(=) IRICHRSTUNE
LA R
BTG UEAE L, RS 320MW #il R - 2R
SRR RS, BRI 3R (4FBAT I Al 8000 /N4,
FRBAN#E42 120078 /0, NO AP A% 2 7T /kg ) .
F3HE 300MW P SEIL I RS

peaell HHEARAE RS
POSERELTE 2.4%, S0P RERE L2 .
. . 36480t x 12007 /
RS 2.4% % 190t/h ( 320MW 4RAP 4T _
t=43,776,0007¢
FE) x8000h=36480t
NOHEHEA 73mg/m? , A
3#%1.25 % 10°m? /h ( 320MW 50,000k e x 25
N N N - 5 gX2Ju
TSR PR TR, R .
kg=1,460,0007¢
=73x 10°%kg/m?® x 1.25 x 10°m® /
h x 8000h=730,000kg
. VDI . 45,236,0007C (%
LR THERES + BHERS

4523.6 578)

104 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



2k ME

T T AT Bl 10007 &, Hdr 320MW Rz DAL sl
B £14800 5, AAHEIE SEINEAR, FUH AT T 2hRE
29175.1 70 ( 36480t/ & x 48004 ) , A NOHEML 350.4 J7
Wi, SR CO2kHELT 483.3 5l (74 COHE RAH% 2. 761/t 1
B, S R HERE TSR BT R L, FI,
SHURAHARTCTT R H0E, 320M W F A B B A 4%
PRI 6-7T 4 H , &uritis, '

—. WIPAE) - GRS HENR K

(—) e85 BREIER

L EYIhREE (L

(1) BiRE: Bl S elmmsk, e faeg ., 53
PR, BT =0 Bk, Hihe s HbR L (g
JiE S VIR AN S8 1200°C ), e 5HE H bR T AR S A 284k
AL (WA U EHERCR, SRS EHHE ) .

(2) PR MEREBIR, P2 M a e 4
HAS SIRR SR BRI, B, 2451 N 100% P %2 70%
i, PSR ERGRREI M 17TMPa % 15.5MPa,
W EER ARG ALISTFE1.22, W 4 H O 4k e
1080°C, LB “fafa — 240" (MZhAIGHEL.

(3) #17/2: HDCSHRG (EHIEHIRS) Shiriiadl
B, AREEE B SRS, BRI (gl
T TR | BRI sl Gy 2, SCEROCEE SR
SEINEE, NN < 57, 2HIFHEE< +2%.

2 G AL

S R A T — BRI AU LA S R R S R Ak
S, AT

MEE (C) .

JU, xU
€= U11+U22
2

HAU, WA R G EGTNE, U, MRRARG LA TENME
Cel01], Ciiam, KMAGHARERR.

YA (D) -

D=~CxT

Hr, T=0.6U,+04U, ( BUE BT US4 i)
Del0,1], DMEELL, TMRGWHFACTEF .

L D>08[, RGAT “RBHHA" RS 0.6<D<08 A
CRIFHMAT 5 D<0.6 I “HREISM” o JEE s EIIEIESR, T
YRSt l BEE R RT A 0.58 2T+ 2 0.85 DL |, B EMERE
e,

(=) iREsRrgIiE

PAFE 320MW fESRTARE ST (CFB) N#fgei 4, Riks=
PSR AA R, M “EHEET 5 S EmEEET AR

AT NIEREFRRR, 25 4 R,
P A FEASESEE TP SRR G (FAfFIXTR] . 70%—-100% )

. P NOJHER  hREE  SE0kshiE
R AT - )
(m) (mg/m®) (D) (%)
e 100%
HH . 88.8% 268 061 +59
(#iE)
85%
87.4% 292 0.57 +7.3
(g )
o 85.6% 322 0.50 +96
. Re) .
ST 0
SRR 100%
o= o 91.3% 218 087 +16
bR (#E )
oo 90.6% 232 0.84 +22
. (o < . .
(i)
70%
89.7% 252 0.81 +29
(fifafr)

M ATTHL, 4 E R 5 7E 320MW Al I 4 Sy X ] 14 e 9 o
Wo: RSB FRGEIETF4.1%, NOHEMFEAE21.7%, 5005
R EEIRA 70.8%, BRAE T JALEIHE A A SIE R . Hou oIt
fEF: B TRERSISITE, R T HAEzE D RS0
BSHHMBECEL” WA, ST 320MW 5 2 2 HUIN HE
idbo

(=) KEIMREBEREIN

L RKINE s

FET RS 105 320MW E I ( ELEALAR 5 3200MW ) )2
SEIBATEER, KA S R AR N BRI, 2

e 5 R,
Fe5 00 BRI RE AR TR (24F )
FyEaEiztun T NS ZTHEAt
TR 87.1% 90.7% +3.6%
SEE NOHERC 282mg/m? 227mg/m? -19.5%
IRETREIREL 43R /A 16K /4 —62.8%
AR AR 880 J1C 540778 —38.6%
LG - - B 1.321270

KHBTHERRN, o2 R A G2 T AR IR
SERIERE, IEREE B SRS S R, IR A7
i (BUHE3-54F) , R RAR, Hai gy,

2. BURHEN

BT BOR: I E KRR R 70 — B2 4 e by
FPCEEAMN CTALTTRESAME T HR) |, ARANZEAN 4
APy 209%—30% HIFL AN, AIEHATERL

FRfESEREOR . Sl (O SR RIFERAIE) |
W ZHO R AR AR ESR (APl = 0.8, 28 sl 2
< +£3%) , HEATIER.

WURIECAE: A YT RERL - HERC BUBUM I, IR E] b
RICREE R i Ml 2 T i TS RC ARl sl A BBl
G5 N = S A £ 1S

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 105



$AREAFE | TECHNICAL RESEARCH

=. WIFRSSHBIESERLK

(—) BeeRFmigt

LA

BT BRI, IR R K DOASH <43 #r
1L, BEREREBRER

AT S BT NVIDIAJetsonAGX, 58 plE i 1 b B 5 52
T, B AIHEIR

2 A

FHIEHRIL: CNN-LSTMiRG I, M 128 4442 20 245
fiE, WERIZE 92.3%.

ifbAss, XGBoost ( TfilliZE< 1.5% ) +DRL, SLBI4 T
EE R A

ST IR R, STOTHES, MURHRSIER 89.7%.

(=) EaefiiaiE

PL320MW I Fam ol 4, 30 RGeS0 T

F 6 AR AR e (B )

flAbr=l  HaeR NOHE (mg/m* ) WHRRE R T
EGHRERL 91.7% 208 +2.6% 15s
HRERE 92.6% 190 +1.3% 3s
WIMER  +0.9% —-8.7% W50%  4E80%
T E T BUEN LR
s \ [ . RREE
T TS HAEWD)  NOJD) P
2%
o Qnet,ar M 22MJ/kg (4%
BRWE) T 923-927% 188-195 100%
18MI/kg
100%— 70% — 90%—> 80%
ok Y 918-925% 185-198  99.1%
(42h13%)
A —IRXALHE T B 5% 92.0-92.2% 191-194 98.4%

RGOS : S20MW B R R e R SR, RE .
HERCEE, ST FRIE(T3> 98.4%, FUETIREM b4k R
(UYL 290 T TE

243t

(=) TUFAEHESASBE

LA A

BT 60% 2 [F A A B s kg R G kA, A Gl 2k 5
30%, BEOAG—,

AT A EYEA00-750 7370, H/INT BRI R4 JE 4 23
i, R,

NA e EERAA G 5%, BHA LRGSR
70%-80%.

2. KA

Blmoess . Bl RgehiifE, ZIHEY 54 IS 5 30% 1L B
BRI, B 50% 5 E 3

A BRI (320MW ELRARN30% ) , SR (s (45
FIZR<3%) , W= 20% %1 50% Fl ..

NA R R ascl B (#6200 /4) , 4Filll 1007
BHENGY, FREHFHE 20%-30%:

T 20304, 320MW K LA B4R HR S 381K 80%, 4F4
ANTERIE 3100 50, 3k NOL8S ml, Scfie “Wis” Hiw.

I, £5iE
ARSCHGE HLuti i RS AR E SRR 15 SRR RE SR T X
—RGAE, M RAESEON A — AR i — R A A

M—RgRRRI" =R R EE 2 sk,
A BT 0 AR, B A, R R
SV EIEGR. AR, B ARZGUS IR . AR A
SO, AR TPBE L B S R SRR QT T B, b A
SR, B3 o SR R R, gy TS BT
W, (EBETVERG, IR

115K & ERFIEIT PR Be LA AIETRIFAT (0], % A TR L2021, (01):24-25.

[V T HE T 2B E RGPS W S BT IV D] T RE « T 2022,

[31BRZALLL | BLERR KR HPBRBSEOR U REERFSR (7). FPoeks L2024, (09): 106-107.

[41HT 55 . KAL) TRIRRCR 5B T S ERB M AT R MR DL AEgE 1), - R A& ATEE L 2025, (07):249-251.

[BIAEER KL ER AP IR BE R GERCRIRTFHR ARSI AT ). R FATEE | 2025, (09):53-55.

106 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



