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Abnormal Vibration Analysis and Diagnosis
of Induction Motor for Large Condensate Pump
Using Signature Anaysis Techniques

Sun-Seok Chae

Department of Mechanical Design,
Industrial Graduate School,
Pukyong National University

ABSTRACT

Recently electric power plants are becoming a very large and complex with
increasing electric power demands. In particular it is required to perform the
specific maintenance thoroughly because the facilities are very large and complex
in the nuclear power plant. Also we are have to make an effort to find the
abnorma cause early using advanced predictive diagnosis method. It will be very
helpful to extend equipment reliability and availability. Large induction motors are
important components in the power plant and experienced many troubles in
operation. Therefore it will be necessary to early detect the abnormal condition.
Therefore, this paper propose a diagnosis method for abnormal vibration in
induction motors by using wavelet transform which is known to be a powerful
method to analyse non-stationary signal. As a result, application of the wavelet
transform method are very useful tool to diagnose abnormal vibration in rotating
machinery such as a large induction motor for condensate pump instaled at the
nuclear power plant.
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e AEAS nAAWN AZ/E ZRE A5t A&Ho|n
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EAA BE golth 222 AAGNE AAE AnHon Azue 4
Husls 288 5 9, A5 uete EAA ALY ol &ste] Ae
B 94 EAA A 2n Y= EARL FHee] o EAgown
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2.1.3 FourierH

A7NA Y Ao lolx Fag 2HER £4 @A 7 9 AEH
Qe AMelE, m@ % BRA dyeln. Fus AFEd B4 F
2] ol 1 8 (Fourier transform)S 2

GqAM Aol sbssrhu, ofefs

F5 ApE F7 T2 2T Y1 A

#o] Fourier 52 AME 4+ Ao
x(t) = % + " (a, cosnayt +b, sin neyt) (2.1
n=1

A71 @ =27IT olm & xno AH&EHdol

7 bon=01,2 )& gg Hozry Atdr
2T
an? J'O X(t) cosneyt dt (2.2)
b =2 (" x(t)sinnegtd
3 —?jo X(t)sinneyt dt (2.3

Ao 2 AFHAA AHdte AIse A ARFHoE AEH
(sampling) ¥t ©]4Fx] (discrete value)o] 7] wjZoll ©]4F FourierH 35 33
oF gtt}, o] 4t Fourier W34 OS3 £t}
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2 Fourier 32 AHZQ AR OZ Fste Azde 40 7Hs
SHATE 244 xise &g 48 7dT & gl

o] 3t EAZ )23ty st F < (window function)S ©] &3t TS
ol Fatal 7z A7+ Al o thele Fourier W3S F3sto] Alzto] mE 7+
Fiuaa AR WHIE A & 4+ JdEE 3 short time Fourier ¥ 3ko] At
o] 9t} short time Fourier W32 A 3E H oA At W& 2+ F3}
TR HIE #FAL F AT olFd= Y AVIVF A H UV HE
of Fag FHo] Fobx HAA &AM B2 AFS WA Fh Wavelet ¥
e 7NxFFE TSt 7259 Holg 2EFOEZAN 1FIHSF I
AT 4 99l 3 E(resolution)E Eolil, T 7|23, Y AZF Fo uwe}
olFFOZAN 7t Fug Aol Azt WE WIE AL F U
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Z BIsE Ao AZF ] g} Z4zte] ZmAE o wWalEol2 & 4 9
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CSlolEale Asu A2ES ZAlskste ° o] 1

&
other waveleto]2t1l &2l 3ty 7|2&S4

i
(v’

_/-\_E% m =1=8
A9 7t 8453 2AYHIL o] FE mother waveleto]th. 3FA|RF o] 9]
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CWT (a,b) = r; f (W, dt (2.5)
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3. 9L AL AE D gab A

AAHG A= A 12 AFH 22 AFowE FEH A 12 AT
g TAHLES IAF7]FF A5 (nuclear steam supply system : NSSS),
FA A A A S (safety  related  system), FAMG H 7] E A B Al F (radioactivity
disposal process system), X Z 7| & (auxiliary system)S = FAd= o] Ut}
AZ A FAE 3 FHELS A2 YA A F(reactor coolant system :
RCS)Y 7ttt A< (light water)2 W24 =3, ¥z AN F49 94L& F
7% A 7] (steam generator) MBS T3t 225 FFE VMG SU1E A
Abstel BRI TIZE e 2250 S Eu. 23 AT 1AM FHE
715 FF3d 7IAHAUAZE AFA 7= E Rl (turbine)Z E]Wl 3 (turbine
shaft)oll AdZ2=o] HA7|E& Aibst= L3 7](generator)7} AT F+8 AFo=2
= Z 7184 7] (steam generator)o]l F 3 (feedwater)E FH3t] F
2 3l FF A% (main feedwater system)Z} 7|24 7)ol A A Al
221% Wl ALd= FF 7175 (main steam system), E]¥l57](turbine
extraction steam)E £ 4 7|(condenser)l X §F3t] TA] FFAIFo dEst
v &5 7% (condensate system) 1 Yol 3}3}¢FE A5 (chemical system) 2
HZ7) 5 (auxiliary system)o. 2 FAEHo Qlth 1€ 3.1 Wi F7LF
71 Aol ZolH, I8 325 AAHEHAL 23 AlFS MFHoE HA
g =wolt

T‘
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3.2 4 75 (Condensate System)

321 /M8
B4 Al%e 3t EF7AAM 35" 55 4dY BFEE
(condensate pump)Z 3A|E 4T A (3 train, 4 stage)d AYFF7IE7E B
ko] AT &5 TEdE dES o B AT Fo dHlEs
Bl ¥15= 7] (turbine extraction steam)E §F3t= &5 7|(condenser), =T
(condensing water)E F T3t AUFFT7HE 7(low feedwater heater)E 7+

st 4 Al 5 (feedwater system) &2 o] 3= E 2 (condensate pump),
a2 vre] E47IUe] vl &FA 7} (non-condensable gas)E Al A3st= oo
o] A (air ejector), E]¥l HEF7] &5 7I(gland steam condenser), & 57| Hl
4% 2 (overboard pump)E FAEHo oW FHHE &5 AT WY 4

A4 2 8AE BAEY] HAste FFEAYE o

ARHBALe] Bg AT AW ZAE HHAA AL

&3 T8 Fete
717 HRl st dAHo] ok HRH Egvie 1FWER A%
o]~ ZQIE (expansion joint)Z AAE FAY JsS S5t EF7]
= B AFZHE FASIA HRlAAM Yeoe S5 +dx20d 2A F&
3 FY g AT &FOE HAHY Ao EFVAAN S5H £ HEF7
-9 &g Z(hotwel) 2 FHE 4o EBFPx FHPAE AT, 5
HEe o5 7 ALHE 4TA 9 AY F571E718 ZAfrdtd 5582 §95
o $Zste 7les stH Fodvw dgS F 31% 2o
F 31 AHTHL EFAT Audg
T W & g #|H 1
B 6.1121x10°Btu/hr 3
ErEz 6320gpm, 1250ft, 3000hp 4
A}t 7E 7 A BEfEe] 50%/A1<4 12
E47) wigg 650gpm, 50ft, 15hp 1
Air Fjector 19 (2t1):30501b/h, 2% (1tH):12051b/h 3
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323 HFEZ B AF7

Eefre HUdE Al dAHCl e PgZ=AM A4 30007 9
e As71=2 T 6320gpme] &5 FA 1250ft2 FHTFEI FUS
o FEdte Pxoln. Fxo A WSS A¥EW, 8w Ao} Al
of Fell FHog xHHo] Astel w2 E Barreld] AAHE FHE HEY
ZEA FHEZ AR ATV HFAHE g4eln. gz deFAE WY
A= oy HxHow desrt gaEo] oA dAde 48 Y
Zate 9= o EEPE 5 758 el i 72 % FARge
# 32 % 29 33 et

7 & g = A3
A ZF A} Westinghouse Electric Co.
3 2 3 FEHE7
A 4
A 7 v} 4 (Hp) 3000
3] A % (rpm) 1,188
2174 (phase) 3
Ax7) | TH(Hz) 60
= (pole) 6
A Vol 13,200
HAESAF (Amps) 114
A5 2en Aold Weld
W o] & Kingsbury Thrust ®] o]
% : &dn Aoy Holg

A ZFAF Dresser Industries INC
3 2) 28 Barreld A H
A 4
e 8

I R n ) 6

H— A (ft) 1250
% (gpm) 6320
3] 2 4= (rpm) 1185
F4 Qa9 84 radial
Hl o] & S B Aold Ho|F
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1000
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with high resistance joints
5 36-42 | 63-126 0.79-1.58 | One or two rotor bars likely | Perform vibration

cracked or broken test to confirm
source & severity
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rotor bars
T <30 <32 =316 Multiple cracked or broken | Repair or replace
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