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Abstract: :In this paper, taking improving the flexibility of peak load regulation and frequency regulation of thermal power units and
promoting the consumption of renewable energy sources as the target, the combustion stability and economy of a certain thermal power
unit during operation is studied. The adaptive genetic algorithm is adopted to optimize the kernel function parameters and normalization
parameters, and a least square support vector machine (LS-SVM) boiler combustion process model is established. On the basis of the
established LS-SVM model, an off-line optimized case base is established using the adaptive genetic algorithm. Then, from the
perspective of facilitating engineering application, a case-based reasoning ( CBR) optimization method is proposed. In consideration of
subjective and objective factors, the genetic algorithm is used to optimize the feature weight of CBR, which improves the retrieval
accuracy and adaptively retrieves the case matching with the target case from the huge case base. The application of the CBR adaptive
optimization algorithm ensures the stable combustion of the unit, and at the same time, considers the boiler combustion efficiency and the
concentration of NO,_ emission. This algorithm reasonably gives the opening instructions of the secondary and tertiary valve baffles and the
fixed value of oxygen, and realizes the economic combustion of the boiler. The system was applied to a certain 350MW coal-fired
generation unit, which simplifies the process of optimization calculation, shortens the optimization time and has high stability. The system
is suitable for on-line real-time optimization.
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AGA optimization flow chart

2 ¥R E=GIERE L

ALY 1550 o 32 0, T AL 38 B 05 A G R 52 A
BB K AR SCR FHLER AL 28 2 > TR A LAY
B W S RIPLIE Y T R B AR 1 B A
B, LTI FH 36 5 A S B a4 S0 X A R R A R R
AGA-LS-SVM S5 HLBRAE RS kb 1 LAl FH — A 28 ) e
A RIS O R B R TGk o By 00, 5
KU —RYFEI , Py 1RO

P = B b R S BEAIR NO, HE R B A4S B Fp A B
W29, )8 T 2 HARUALalE . ARSCR F AGA S b 4%
FHTNO, HE R BEXHRBEILA E h EAT DAL, H AR e
BOh -

pONO) e =p (N0
MNmax ~ M min

s.t.[X]min < X < [ X]min (5)
KA p (NO,) o0 (NO) , SEVIZRFEAS T NO, Y8R K
BRI/ IMEL 3 1 1 i FE DN ZRFEAR H R P 0K () 5 KA
FlR/ME . X R ABHE ] S8 [ X, [ X
G35 R TR SEO T BRAN L RR AR SCHR 2 = =R AU
PiMRIFREFE 4 MR i

R4 NO, A LB AR 4 AR R 52, M AL i 47
SR AR LA B far, — IR U, = =R AU TR A
RBERAH (H2 SR [ 21- 22 ] SR T4 £ 1) 7 v FE AR A 4
BV PRI i T SRR, SR B AR DGR
FHEARH) AT A BEAE N NO, HEBCE AR (1 i A%
i, KHLALETT S AR NLA T, — IR IKUE, 25 2 )
I IR BE AR AR, A0 S, R R B S 3 55 U
PBEVE N ROR P CRIE P 45 65 ) AL Y
LA

Z IR EBALA B 177 X5 NO, ok B2 5B /Y
UM AR SO VAT B L G 18 47 77 A R 1 S
PP R A, A EE AU R R iR Il
GREAEE , 7 AGA-LS-SVM #EAY SRAE AR A
PEW R B , B ER R LB AL, G5 iz ATy

maxf( X) =

SERTECHE , X AGA-LS-SVM dEFT %, BRBE R Gt
HIHEE WA 2 s
| nmersn |
[ Ty Trzfr ||
L ngpe RIHE s ||
——f - —TFo—— 3~
AGA-LS-SVM . WRIERYGE
W B R
PRSI AGA#HE
ST fRALEE
v
= SRR
FFRE LR

K2 KRR gtz il

Fig.2 Combustion system optimization control block diagram
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Fig.3 Structural diagram of CBR optimizing system
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