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Evaluation of Intelligent Combustion Optimization Scheme for

Thermal Power Unit Based on Optimal Weight Fusion
LI Bo™, LIU Xinping
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Abstract: [Introduction] With the development of artificial intelligence technology, combustion optimization schemes based on
intelligent optimization algorithms emerge endlessly, such as GA, PSO, FPA, and so on. When developing the real-time combustion
optimization system based on the intelligent power plant platform, it is necessary to weigh and choose the best technical scheme.
[Method] Aiming at the problem that the weight assignment of the traditional TOPSIS method is highly subjective, an optimal weight
fusion method was proposed to improve it, and the improved TOPSIS method was used to establish an evaluation system for the
intelligent combustion optimization scheme of thermal power units. The six schemes of GA, AGA, PSO, FPA, CSO, and GSA were
evaluated comprehensively from three aspects: optimization effect, optimization period, and reliability. [Result] The results show that
through the double verification of the MCD index analysis system and the comparison with the traditional method, the weight of the
improved TOPSIS method is consistent with the importance order of the MCD index, and compared with the traditional TOPSIS method,
the pros and cons of each scheme can be distinguished better. The results are more in line with the requirements of the actual production
process and have the advantages of strong objectivity and good accuracy. [Conclusion] The research can provide a valuable reference for
the selection of combustion optimization schemes for thermal power units.

Key words: scheme evaluation; combustion optimization; weight fusion; TOPSIS; maximum correlation degree

2095-8676 © 2022 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

KimBEHA: 2022-01-04 f&E HE: 2022-04-08
BEETH: ERESHEITRIEE “EAEAHLL R 88 28R R G dGE” (2017YFB0902100)


https: //creativecommons.org/licenses/by-nc/4.0/
https: //creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.03.011
https://www.energychina.press/

5 3 1] FUL, A5 BT RAUBEERG 09 AR REARBE I TT S 95
0 3|5 TRBEE, HEBR T 4805 Z AR SR 4, {EUR SR T

T AR R v R AR PR ORIk E AL, X
5 Y Wy HE R B Ry P . 2T R R
TR BRI R 2 AR, B 4 2030 4R
HSE BRI . 2060 4F i S B AR H AT “0UR” H AR
Hh [ BB AR R R 1) R 60 5 R R O ) KB T
P, fE M REIRIA R “TRAE A7 1Yk 1 K& LA IE T
Il 25 BT 10 1) A5 Bk o % B R AT R B A4k, T LA
A AR AU A A HE T v, $ S AR, R
K HLALAL Y T X A 2 —

B — & U IR R BT
AR, B O Y AR 4t N e ) S5 00 R 1 S
A7) o AHIC2E X AR R B AL i B iR AT T K
T TEIRER . SR [1] A8 AL 55 (GA) X g
R AN T Al 2 O 24 B AR () R A S B0 AT S,
AT T W IREE B e AR AL T 52X, AR Ais 17
P T IR T FIRRE T BRI, 3Gk 2] 456
Fr ML, A a8 1% B 1 o R A HE R A S R 1)
HUBL R SR AT A, e A 35 45 530 1 Do e SR
THF AL AR S . SOk [3] B T —
T IRl 22 N 25 I BRBERAL R B, 1% 3R 58RI kL
THREDL AL T 1 (PSO) X 455 7Y 3JE 47 2% 11 F1 S B P4k -
SCHR [4] R HH T X8 56 2 51 (CSO) I % kA7
K, XFEE ST ) FLN B AR A A S5 Tk . SC
Hk [5] D0 R AL #2955k (FPA) SR BRE A0 s 47 it
AT SRS NO, HE T IR . SRk [6]
KT —Fh i AR 2B R se Ak Bk —— 7
A5 158 (GSA), Bl T S F e B AL S
Bk 8 1n) L, A KRR T V5 e A HERL . AT LU F,
TEMRFCR B 5 JF K SE B E Ab ZR G i T 32k
BRI BRIR B T AR E L, TSR I
A W R BRIk AL T B, MR T R B4k
SR AT A A P IR A 2

AR L SR PRI RRLE BT 222K ] TOPSIS 3£,
&4t TOPSIS WL 7E M B 1153 1R F A RR G IR B8 225K
GBS Z B JC IR, A8 B WE AR A 3 R
B VR G55 B0 PR . SCiik [9] eaE T TOPSIS 4
R AS i Tt Ay 2, (o FH AR AE ) 2 3% RN AT (EWM)
2 A WA, (B2 A9 X IR B (Minkowski
Distance) /5 EL A Jy B, 76T & A % 845
B3 A 22 57 o SRk [10-12] 349 % FH 5 G A B8 R0 Rk

— A TP 8 TR A A A5 AL, o) g P A
B IRAE AN S 25 A 4T o BFX 3R [a) 8, AR SCAr S e
FRESTHA | A A X458 TOPSIS ki, R H
Ih PG HE B B AR R HE B, 51 A A I (8 3k A%
BAA . RWAESFIRAANE; R T L8
PEVEA VAR, X SR 45 Bl R B R VL 1 K FRPILZEL A A%
AT S MARACRICR | PEAL A . w5t = A5 il
R Z MM AR IR, T2 A 1T .

1 NEVATRRERAETRTNER

L L2 08D AR (A6 R R AR
o s AL, (8 RS O L0, A 2
B 2 B 1 0, 678 B A 0 O
FE -4 S M O 1 5 B, s 2 B A 5
S i T35 — o R T ) 2 £
B B T A SR, i
AL FEY . o TR ke 7 0 B %, BLER
e, TS BRI 2 T AR, SRR,
T R

H T AT A MO e BLALE A (O
ST RIFR R ), A ST 28 e 5
S 2 T SR P AR . (AR T
Iy P45 b, AR A I b g e ) e
SRR S5 A O PRV B o S A 5
P4 bR 1 LR TR 57 UL, TR o
B P R B UL 5 % W T il 2 I £ B
PLdl B AL ; im0 ok 5 FGHE 2 5 TOPSIS #411
B 44y S B A 00 T EC B B HE P, 7044 7 K G
SEAAESL. AT R R LR 1
AR JC 4 BB P R O 52 B 0B, A 1 o
W 2 T A F

() AR b

FAAP A U f1 2 S50 DAL BT 20— R
LR LR FE N mg/Nm') . H B H0% R(%)
R A R 02(%) . A SCHEIR 38 AR Sl A
S (%) 11y 7 46 00 1 25 B 0 L 2 R4 B

BB - L SR

AR = TR

@) fEAL IS b

%I S B O T bR 11 ok 1 B B

(1)




96 R RETR A I

9%

T

| W s e E s |

— WEPCSRER bR |

v
[ g EsE || IR AE |

IR A T £
IR S

[ 1L [CHiE TOPSIS ¥ |

ESIRIETS
4
E 1 KEHESEREMMT RITENERRIZE

Fig. 1 Flow diagram of evaluation system for intelligent

combustion optimization scheme in thermal power unit
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