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Health Status Assessment Method of Intelligent Power Plant Equipment
Based on Integrated Deep Random Forest Algorithm

ZHUANG Baogian, HAN Lu, LI Xiaohu, GAO Shemin, LIU Shaoyang
(Xinjiang Zhundong TBEA TBEA Energy Co. , Ltd. , Changji 831700, China)

Abstract; To accurately assess the health status of power plant equipment, it is of great significance to ensure the safe and stable
production of power plants and improve the safety of equipment operation. Aimed at low prediction accuracy in current power plant e-
quipment health assessment methods, an intelligent power plant equipment health assessment method based on the integrated deep
random forest algorithm is proposed. Firstly, the power plant equipment health assessment system structure is introduced in detail,
and the health assessment data structure and influencing factors are analyzed. Secondly, the equipment evaluation is divided into six
different levels, which makes the equipment health analysis more convenient. Then, combined with deep learning and integrated
learning technology, an integrated deep random forest algorithm is proposed. Finally, simulation experiments verify the effectiveness

of the proposed method. The results show that the evaluation model accuracy of the proposed method can reach up to 97%, and the

proposed algorithm has the highest accuracy in health assessment compared with other evaluation methods.
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P g R 6 B, WK 6 (a) FiR, R ST geFor
est-AdaBoost 55 1 3 4 BTk AR 284 700K 1 2 (8 )y Th HE 44
% —. {HJ& gcForest-AdaBoost, gcForest, RF-AdaBoost,
RF 5 BP ZEMHEREZ B AR, WE 6 (b)) FiR, 7EfR

CD = gq, (8)

A AR 20 YOI AR H A

I W] 2 WK 43 M7 s BP BP-AdaBoost RF RF-AdaBoost gcForest | gcForest-AdaBoost
WE S 6.25 5.75 4. 38 4.13 3.75 1.50 1
WEEHLY 3.75 5.13 4. 38 7 7 3.75 1.5
PEA B [a] 2 ¢ 4.63 6 7 1.75 2.13 3.75 4.38

a. 1) Friedman |3 A9 5 F MR 2. 66 X10 °. £ {E 30. 89.
2) 6X42 AW F /0 4i (4 12. 64.
3) Iman-Davenport Jllig i i ZHEZR 1. 90X 10 °.

b. 1) Friedman JIlif B9 B E M2 2. 90X 10 7. KI5 M A {iL 41. 00.
2) 6X42 G F /Al 41. 00.
3) Iman-Davenport Jll iz i) i FHEZR 4. 17 X107,

c. 1) Friedman 319 B M 5. 3020 X 10 °. K AH{H 44.73.

2) 6X42 HHJEMW F 434 {E 95. 67.
3) Iman-Davenport Il iz it i ZHE 2 2. 33 X10°°.
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.+ 328 - P A 5 45

%32 %

WEZETT I . BT gcForest-AdaBoost J5 12 i 32 # it FIE 1 il #52
RIARAESE —, [HJE gcForest-AdaBoost, gcForest., K] 2K
3 #r ik, BP 5 BP-AdaBoost 2 [H] [ 14 B8 22 il A K. & 6
(o) W, TEFEN Jy T RE HiEf4 % —, HRE7E RF, RF-
AdaBoost, M E IR 7 Hr . geForest-AdaBoost 5 gcFor-
est ZA W B FZIMNA K., B2, FTF gcForest-AdaBoost
SRR F T A R VA B Y R TR IR 2 Ak, Al T R
AL e h i PR BE

RF
RF-AdaBoost BP-AdaBoost
gcForest BP
gcForest—-AdaBodst ORI Z IRy bk
= |
1.0 2.0 3.0 4.0 50 6.0 7.0
' 4.1757 '
(a) PPAG HER BE 28 EL A
BP-AdaBoost
M 2 R 3 ik BP
gcForest RF-AdaBoost
gcForest—AdaBoost E
o ! . i i
1.0 2.0 3.0 4.0 50 6.0 7.0
4. 1757
(b) PG HER B 7 22 ELA
gcForest—AdaBoost
gcForest TR J2 IR 7 i
RF-AdaBoost BP
RF BP-AdaBoost
1 —
1.0 2.0 30 4.0 50 6.0 7.0
4. 1757
() f FRE PP B 7] EL A

P 6 T Nemenyi 31 (¥ 5 3% Lo 4

6 HRIE

BEXT AT L) B A8 R A ZE T 4 B K EA =Y
[F) 0, AR SCHR T — ol B T 4R MU BE B ATL AR ARG 0 4 R
WL T B A (TP AN Iy i . T TR R A T AL R S
SEREERL b BT TRV B S S R R ARE
WAL, B AL 22 6 R E S 456 %
JEAE S HENCE T HOR, SR T R B BE P AR ARG
AT A 72 K T i TR AL AR PR R 12 1) R BB B T B A B
VAL 5k, Wi E. BT 48

D R MAE T 5 E S I EOR UG FHLAR AR, Tl
b gcForest, RF. RF-AdaBoost #F i # &, I&4F T gc-
Forest-AdaBoost &% 42 5 VAl 0 7

2) 3LF gcForest-AdaBoost B3k [ fd B MR 25 DT £l 45 7Y
AT T50I0 P AR fE B B G T A O A AR, HPE A
MR R, B G

3 ATICHR Y T AL AR R TE I AL 000 i E] rh R AR
HE— 242 & geForest-AdaBoost B8 1 1T 4t Inf 8] & T — B A
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