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Development of Fault Diagnosis System for Ram in PHWR Plant

S. H. Byun, B. H. Cho’, C. H Shin, J. B. Yang(KEPRI, KEPCO)

ABSTRACT

In this paper, a fault diagnosis system for ram in PHWR plant is developed. The developed diagnosis system can
detect the ram stuck phenomena due fo increased ball wear and damage in ball nut using discrete wavelet fransform
before the ram is stuck. The validity of developed diagnosiz system iz shown via experiments using ball nut

characteristic test equipment.

Key Words :

# ARAE = F

2 4344 dend
e dHds 29 3}
BE wmAse Aol W T
A nFoz A3 =
4z=5m ook wed F42 4]
oedo] dxsn 299 ek 4da &
B AgA e B JEE AT
Fedd BE5E E 4 e 8 Pga
=

2Ee] o] 27
A ol AtdE 2lEka,

LR

fijo

2
i — . -@‘
EA o1 A F 7H A S A2 255
£ Rz Qe 3 nd g3 i 2A ALHE
o182 olgsted THIT.
padMe B AEA AMas # AFA o
Had Abdel el 2R 38AAE # A
olddd 5 7 WiF Akl B ez Qe @
nd 74 2A7 A% uyEE 71eda, 4
BlAs ELE4ANE A& o18F 48 2dE
a4 A fuelEF a44E 2o, 53A
2EL #eoh

2, d EAL Jle R ol AW

ﬂl]O r|r e

21 ¥ FgtAe s
B 24 o]zt 4oz 42 Aend
719] 4 AgAY 72 23 139 gk

1315

Ram assembly(E F9AD, Fault diagnosis(o]4 219, Wavelet transform( g o] &3 3l

[H Sraw
Mehwian

Fig. 1 Ram assembly structure
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Fig. 2 Damaged deflector rods and balls
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Table 1 Ram fault examples
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Fig. 3 Physical structure of bearing

@ FAAT] Adighe FHS FEr
N—1
X 1Dk
k=0
B N
@ FAA T digke] REHEAE FEh
kZ)ﬂ(l‘DJ(k)lfm)2 (10)
N
® HolA FE FFT EFEHRE o]Lsle ¢
AANE dAstm, dAA 2o} 22 gE=
0oz AdAstal, dAA o) H#ES 1=
A A5
TH=m+4 0 , Dmlk) =0 if|D,(k)| < TH
—1 i)z a D
® ®Y ZHZHFE AAA oo #Eol e
= A9 @ mzom Jl= A g 7+
A7 FHow A

)

m

o =

Fig. 4 Ball nut characteristic test equipment



a¥ 49 Byl 24 Ag AR TEREE
DC RE 3 MicroMo ElectronicsAle] 3667 K 024
CRO78% olg&4ic)k. BES 2Y4H 9 Ro&FL
olg & mlEs SIS HA EQ HelEE F —"6]‘
Aok dele M5 FA2E NIAFY PCI-6014E ©]
48tdom, dele) {5 Z2afd £ 2282
NIAF] Labwindows/CVI4e] C2 FH@&dc)

4.2 Al U=

Byl 24 AFAAE olgsd B
g nag
Zok J"”dA B Re
io] naE A=

ol BeE dage WiE

EE =4

F7MAFIHA HES HME%E a3 bst
£ nlEo] F7lsekd
E37 FEE B 5 2

FHAE & 5 sioh

_ BEA W= [Kaf-em]

it i Fr Miffﬁm] skt

Fig. 5 Motor torque trend due to increased ball friction
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Fig. 6 Frequency bandwidth of wavelet decompositions
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