535 B2 ) o fiE zf) i) T 72 Vol. 35,No. 2
2020 £|E 2 )5] JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Febh. ; 2020

SCEHE S 1001 - 2060(2020)02 — 0063 - 07

T MFOA-GRNN RYR 2R =&

4 E', E0E AR VR
(LAEAY ERBRAEARANBHETRELLLE, L 7 210096,
2. H7 I B R BF S BE A R A L HFIT AR 311121)

 EAhRaaGE R AR RS M R $ AR R 88 4L H % ( Mulii-population fruit fly optimiza-
tion algorithm , MFOA) F= j= 3L 5 )2 4% 22 W % ( Generalized regression neural network , GRNN ) #8 45 4-649 74 48 BUL A FE B i
MAEA, ABRIARALEN T RET A AL S, 5K T GRNN sy Ausg a8 £+ F R Stk —F R R
Bt ) % FP R R SBAEACI & PR 1L GRNN 43! & 69 678 B F . # BT MFOA-GRNN #4 £ fml 482 5 A 2] % 1 000
MW buad b, 25 R F ] A A B ARSF 63+ B B, M BB A A F 23 K B AR F 75 olet a2l 4 gk
BT REMHIELER, EARBENZAR I EBE BLEFIREE,

X B OEHGER RIRMAE: ) SRR Es WS EARRE T s ohN T TR R

rh &4 S . TK261 LEkARIRAG . A DOI:10. 16146/j. cnki. mdlge. 2020. 02, 009

[l AAEX] 4 &, #E00, A I, 4. FT MFOA-GRNN B8 ML AR SR A= Y [ 1 ]. $4RB 30 /) T ,2020,35(2) :63 -

69. ZHONG Zhen, TONG Xiao-zhong, SI Feng-qi,et al. Prediction model of steam turbine heat rate based on MFOA-GRNN/[ J]. Journal of
Engineering for Thermal Energy and Power,2020,35(2) .63 - 69.

Prediction Model of Steam Turbine Heat Rate based on MFOA-GRNN

ZHONG Zhen' ,TONG Xiao-zhong” ,SI Feng-qi' , REN Shao-jun'
(1. Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education,Southeast University , Nanjing, Jiangsu,
China, Post Code: 210096 ;2. Zhejiang Energy Group Research Institute , Hangzhou, Zhejiang, China, Post Code: 310012)

Abstract: In order to improve the accuracy and robustness of online calculation of unit heat rate,a pre-
diction model of steam turbine heat rate based on multi-population fruit fly optimization algorithm
(MFOA) and generalized regression neural network ( GRNN) is proposed. Taking the main operating pa-
rameters affecting the unit heat rate as input parameters ,the calculation model of unit heat rate based on
GRNN is established, and the smoothing factor in GRNN model is further optimized by the improved
multi-population fruit fly optimization algorithm. The built MFOA-GRNN heat rate prediction model is ap-
plied to a 1 000 MW unit, and the results show that the model has good calculation accuracy. The model
can also generate reliable calculation results when the variance of measured data increases or the fixed
value migration occurs. It shows that the proposed model has strong generalization ability and robustness,
which can meet the actual engineering needs.

Key words: heat rate, fruit fly optimization algorithm, generalized regression neural network algorithm,

generalization ability , smoothness factor, prediction model
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Tab. 1 Running data sample of a 1 000 MW steam turbine unit
. HFEFE/ fafr/  FERE O EER BEHEER HRERKR BEOKRES HkE HkiE Hzs
7 kJ - kW' - h! MW H/MPa HE/C BT B/t h! t-h! Ji/MPa JE/TC /%
1 7 654.77 782.64 20.67 600. 59 590. 69 2.92 1596.71 23.99 278.89 93.78
2 7 636.63 796. 49 21.33 597.24 585.67 1.96 1637.02 24.78 280.73 93.78
3 7 675.15 794.00 20. 86 594.89 582.27 2.33 1 631.06 24.64 280.11 93.77
4 7 666. 15 814.84 21.48 594.95 587.39 10.51 1692.28 25.28 281.45 93.76
5 7 621.72 809,92 21.81 599. 86 591.55 0 1 663.06 25.33 284.38 93.72
6 7 520.13 998. 05 27.43 600.43 598.87 0 2084.41 31.91 294.26 92.86
7 7 518.41 997.42 27.63 601.47 599. 61 0 2092.92 32.04 294.41 92.87
2000 7 847.84 631.76 16.90 601.40 601.47 2.08 1 262.66 19.59 270.00 94.16
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Tab. 2 Different model error distribution

HRFIRZE < MXHREZE > EATIRENEEY

. 0.5% B  0.8% AL kJ-kw'.h!
MFOA-GRNN 0.91 0 [ -59.22,65.94]
FOA-GRNN 0.78 0.02 [ -68.18,86.42]
GRNN 0.65 0.11 [ -112.94,96.50]
BP 0.51 0.19 [ —156.96,165.28 ]
L8SVM 0.69 0.08 [ -78.28,89.81]

F3 FEEBIMEEXTE

Tab. 3 Performance comparison of different models

plEEs e blll=% e
i RMSE/ RMSE/
MRE MRE
kI-kW'-h"! kJ-kW ' +h~!
MFOA-GRNN  0.176 12.606 0.245 23.239
FOA-GRNN  0.125 10.092 0.320 30. 141
GRNN 0.227 21.509 0.410 38.924
BP 0.086 8.689 0.673 52.227
LSSVM  0.229 22.164 0.371 35.546
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Fig. 8 The main steam temperature with

added 5% random noise
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