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Abstract

This paper describes the algorithm for deciding the status of the operating machines in the power plants. It is
very important to decide whether the status of the operating machines is good or not in the industry to protect
the accidents of machines and improve the operation efficiency of the plants. There are two steps to analyze the
status of the running machines. First, we extract the features from the input original data. Second, we classify
those features into normal/abnormal condition of the machines using the wavelet transform and the input RMS
vector through the K-means algorithm. In this paper we developed the algorithm to detect the fault operation
using the K-means method from the sound of the operating machines.
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Fig 1. Overall sound monitoring system

= A Nzd

a9 1oMe) 44 AeE AEVE A4 99H 23
2 Ce8l 29 2] Aolg A Cool Folx AAR
g wate] Qo] Cs Brxdl FAEAE ARHE
q¥e @

a2m AN AL AE7)9 BE AN Zy2o] o)
g AFE HEs HYS W ojE A FYrdE &
37 = AF A]§7} zAg80H 7 98 As= HA

4 eEz FeE F gk

2.2 HHAM AIRE HE
B AL A= ZHE A4 HAHe a9 29 #r} ¢
ERdE

o] 2 (1)9] =¥ ¥4 (disciriminat function), gs(Bt,
ADE ol Atste] 2ol Y 2E F MY He Ao
e A= FHas F=o3)

gs(By, Ay = (xt = Axe - AT (1)
7)o AE K-means €L FLZEE AANH 714
Hdo|r},
i Aol Az ANY e Foln Ay
Felol] i3 IAXA, hs & w3t YA A
W Cs ZFelae HA A2 R}
ARG AbrEg TR

K

/\/\N\/\/\/\/\/\/\/\/\ Input Signal(Wave Form)
| I
II1l__’__lFran"‘e
Input Vector Sequence
ST HEn
BI Block
Cs's Model
2.(8,4) (8 ﬂ)‘—-
hs..."o /:" ......0
000o / ooodo (threshold)
009 oéoo
9 > t
t regarded as the Cs'’s portion

39 2. AR A= A2 B

Fig2. Process of regular/irregular sound detection
IIT. Al 9 H4

3.1 2= diolg

AEE A3 HA g dHLAA E8FA J7EY
+H F 48 dolHg =339 A&sdo

B4 FAA &8 FU I7IEY FIF 542 60Hz
& RS AFT g9 A5 Ee FF o]F3 i 7]
719] A ol4e] HAYELE W EHEE o F& H
223t harmonics)of Al VERATH3].

558 a7 HolHE dolEd(ReIH X HE HINES
Este 400Hz ©l3te] AFa oo ASERZ 9€& 4
Aadd. AFd ey A3 E 54 ddezg e H 7z
g8 RMS(Root Mean Square)® AAHg 53 HE &

99 deolHE Agadrt
APl AgE ASE dolge e FrPme F
%719 £ F A4 Agsolm, uAY AgEL



1r g AL -

Alzd By @G T 6 4 1 % 20051 /25

717182 ol (Unbalance), AL EIHE(Misalignment) 2]

o g Apgstac. wo) A
=& MelA oteltlel® do] WAl B5T /7B ¢
A AREE 2o AesE BEQL WAL Agse
A9 14 871 #9585 269 F7HARoN, Madee)
WE AREE 14 84 FusE 3WE FA7 wE
2eH1,

3.2 K-means 23125

AR vag gid F928Y E’-%l
4 K-means clustering €18 &
22 A 2 Y A= "HOH 7—?4«] AL S
K-means clustering € 18152 4434 FH(Training)
sl AA g A= Bud Cs 49 Ad B
9\ & A%,

A8%E K-means 41 Fe fodsiAw vy #o

{51.

wate 7hg Q1A 2 GE EF I
Cl ={x, d(x,,A)<d(x,,4;) Vj=i}

j=L2,...,M -1 ,where x, is input

3. 9ol
BRE 9Y WeESd 34 @ Al s
w9g QuolEa.

{li(k)}le = centroids of {C*™V}
4. T5

A ARE QA eAsh old exe] Helr} o
AR #4e dAx 2-39 BAL HRAT

M
%) _
D™= Z J-,_(k)
=t

where p(X) is pdf function

X - A9 p(x)dx

- =

AE3 F34 44100Hz9) ®rde) FFEZ YA
s 01x Aol AW AEFE A9 %E%’—
o]l 1/34 FHst] ol EE o3
23slo] 5x ®WEZ o] Folz 100719 °‘€%‘ )]
e AdwlEse} v AGERIUE FEjo o] AbR
=g xgxg ste] A A}°L9} 2 gL F3 10044

o m mo Ay &

Leg
0zp g f T z i T 4 O 3(a)
L LT T F | | e T 2 %
4] 5 10 15
2
- "
L SN . O ? ) [ G <¥ 1 EELY
‘ Ll a |
%5 15 20 w2 24 6 s 0
] S S 1 a8
%ﬂ 3 40 25

a9 3. A AeE B2d 98 ARREE He) 2)o)
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