%529 % 232
30 2009411 H15H

S RN I 1 RN B = S
Proceedings of the CSEE

\Vol.29 No0.32  Nov. 15, 2009
©2009 Chin.Soc.for Elec.Eng.

XEHS: 0258-8013 (2009) 32-0030-07

hESES: TK38

XERERE: A FRSES: 47020

BT 1R HE &R Y = )4 T
A& Bi%%E RCM 2T R A

FUREY, BB, RN HHE
(1. @R &EREBNEEFHAFTRETLELHLT(ERILEHKRFE), LFF ZFX 102206,
2. YEEAZRFTEANE, LFT HMRX 100032)

Application of Case-based Reasoning for Power Plant Equipment
RCM Analysis Based on Fuzzy Rough Set

DONG Xiao-feng', GU Yu-jiong', YANG Kun*, HE Xi?
(1. Key Laboratory of Condition Monitoring and Control for Power Plant Equipment(North China Electric Power University),
Ministry of Education, Changping District, Beijing 102206, China;
2. China Power Investment Corporation, Xicheng District, Beijing 100032, China)

ABSTRACT: Case-based reasoning is introduced into power
plant equipment RCM analysis process by amending similar
equipment RCM analysis case to simplify the tasks of RCM
analysis and shorten time which consumed in the analysis
process. In order to use case-based reasoning for power plant
equipment RCM analysis, case is represented with frame
representation, case base is built according to power plant
system structure, nearest neighbor algorithm is used as case
retrieval method, case base is maintained with threshold. At last,
a case inference process is implemented to steam feed pump
RCM analysis case. At the same time, a fuzzy rough set
algorithm is used in feature reduction and weight allocation for
power plant equipment performance features to reduce case
memory, simplify case retrieval complexity, avoid human’s
subjectivity influence on weight allocation and improve case
retrieval efficiency, which is used to reduce steam feed pump
performance features.

KEY WORDS: case-based reasoning; case retrieval; fuzzy
rough set; feature reduction; weight allocation; reliability
centered maintenance analysis
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Tab. 1 Performance features list of steam feed pump cases
i SN w b/ A LY w ot DERER e DK LT} Wk HSkim MU Hag
7 Jja/MPa_lial(th) tias(th)  adm  fltagm  (min)  JaMPa  FagkW  Jag/MPa litai/(th) Itd/MW Tk fidy
1 1.366 479.9 45490 20909 18.0 5070 19.85 3246.0 10.61 25.00 2x300  Wilfm4:
2 1.850 565.0 53800 23185 33.8 5388 21.00 42201 11.76 27.00 2x330 WS
3 1.450 654.9 605.46 24010 315 5521 22.20 4363.0 10.00 33.00 2x330 WK
4 1.700 634.0 604.00 24483 33.9 5324 23.27 5052.6 12.42 30.00 2x350 WIS
5 1.320 513.0 499.00  3305.0 25.0 5795 30.30 54250 11.50 14.00 2x350  BIm AL
6 2.273 928.0 88550  2128.0 32.0 4633 21.00 6431.0 9.760 42,50 2x600  Wlfm4:
7 2.238 9325 890.00  2258.0 23.0 5390 22.11 6 657.0 11.27 42,50 2x600  Wlfm4:
8 2.460 964.0 92500 32210 31.0 5410 3045 100590  13.66 39.00 4x600 IS
9 2.600 87297 85097 32704 31.0 5200 31.13 9113.0 12.00 23.00 2x600  HBIKF
10 2.310 94436  897.35  3294.0 50.0 5 760 30.884  9850.0 14.43 41.94 2x600  HBIHF
F2 HUBERRIBKREREETIR
Tab. 2 Transformed performance features list of steam feed pump cases
P okE  ARR AR ift DFAEM Fied  HAE B Eili DE S 1S /] K R o3 B

Jja/MPa fital(th)  fEag/(thh)  adm  Riasim  (/min)  Ha/MPa FagkW  Jjag/MPa  faio/(th) HAIMW K Hdy

1 0.036 0.000 0.000 0.000 0.000 0.376 0.000 0.000 0.182 0.386 300 IAlES
2 0.414 0.176 0.177 0.187 0.494 0.65 0.102 0.143 0.428 0.456 330 M I 7
3 0.102 0.361 0.32 0.255 0.422 0.764 0.208 0.164 0.051 0.667 330 IAlES
4 0.297 0.318 0.317 0.294 0.497 0.595 0.303 0.265 0.57 0.561 350 IAlES
5 0.000 0.068 0.094 1.000 0.219 1.000 0.926 0.32 0.373 0.000 350 eI 7
6 0.745 0.926 0.916 0.031 0.438 0.000 0.102 0.467 0.000 1.000 600 RiAlE S
7 0.717 0.935 0.926 0.138 0.156 0.651 0.200 0.501 0.323 1.000 600 RiAlE S
8 0.891 1.000 1.000 0.931 0.406 0.669 0.940 1.000 0.835 0.877 600 eI 7
9 1.000 0.812 0.843 0.972 0.406 0.488 1.000 0.861 0.48 0.316 600 eI
10 0.773 0.959 0.941 0.991 1.000 0.97 0.978 0.969 1.000 0.98 600 e
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[1 0.744 0.718 0.685 0.490 0.437 0.452 0.200 0.275 0.128]
1 0807 0.876 0.556 0.525 0.577 0.373 0.436 0.338
1 0.806 0.566 0.560 0.617 0.379 0.426 0.340
1 0590 0.558 0.627 0.469 0.510 0.433
R - 1 0239 0.337 0.361 0.469 0.329 (14)
< 1 0.749 0.453 0.464 0.352
1 0575 0.536 0.468
1 0761 0.775
1 0627
i 1
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Tab. 3 Frame representation of steam feed
pump RCM analysis case
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Fig. 1 System case base structure for steam turbine
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Tab. 4 Steam feed pump RCM analysis case
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Tab.5 RCM analysis cases of steam feed pump case base
B — s _ _ W M BEAFIE : . &%éﬁff@hm . :
A Ei/(Uh) DGR aE/Uh) HIOE S /MPa filisk Ik J)/MPa g B A0 R i ae gt SRt
1 A CHTC5/6SP-3 479.9 454.9 19.85 10.61 L0/ 3 6 MLk df
2 B FK6D32 565 538 21 11.76 P, 6 R
3 A CHTC5/6-3P 654.9 605.46 222 10 P, 6 B2 s
4 B FK6F32M 634 604 23.27 12.42 R 6 HLb
5 C 14X14X16A-5STGHDB 513 499 30.3 11.5 KU 6 BB df
6 D CHTCS6/5 928 885.5 21 9.76 Ll 3 5 BB df
7 A MDG346 932.5 890 22.11 11.27 XU, 5 R
8 A MDG364 964 925 30.45 13.66 U, 5 R
9 A MDG366 872.97 850.97 31.13 12 P, 6 B2 s
10 D CHTD6/5 944,36 897.35 30.884 14.43 R 6 Wb
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Tab. 6 Retrieval result of steam feed pump
RCM analysis case

S N Ss S, S, Sy
1 0.454 0 0 0.254 0.2
2 0.966 0.2 0.2 0.266 03
3 0.466 0 0 0.266 0.2
4 0.648 0.2 0 0.248 0.2
5 0.346 0 0 0.246 0.1
6 0.33 0 0 0.23 0.1
7 0.321 0 0 0.221 0.1
8 0.287 0 0 0.187 0.1
9 0.402 0 0 0.202 0.2
10 0.385 0 0 0.185 0.2
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