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A Study on the Water Absorption Diagnosis Method through Capacitance
Measurement for Generator Stator Windings

Hee Soo Kim*, Yong Chae Bae” and Chang Doo Kee'*

ABSTRACT

The water leak in water-cooled generator stator windings can generate the serious accidents such as insulation
breakdown and it brings a generator to the unexpected sudden outage. Accordingly, it is important to diagnose the water
absorption of them for the effective operation of power plant. Especially, the capacitance value which is measured for
diagnosis is very small so the special diagnosis methods like stochastic theory are needed. KEPRI developed the water

absorption test equipment and diagnosis technology

for them. The developed diagnosis technology is applied to the real

system and the results of water absorption test for stator windings are agreed to them of water leak test.

Key Words : Generator stator windings(2 7] 13zt @A), Water absorption test(F &
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71549 1. M8
C = capacitance B nARA B9 B Tz O
€, = permittivity of a dielectric substance 27 A F OAA AE FAAA dH
£, = permittivity constant in vacuum condition EA ARNE AL F Jdon AN &4

A = area of sensor

wE AHu] 7] ¢ d]go] oj$ go|] Aa=r),

D = distance between copper and sensor uebd, dAr] 1A A AXe WAE 47}
X .y = Mean of capacitances dojupr] Aol A AM HAE F& AHE
o = deviation of capacitances Agats RS 4y By FHoA o) 33

f(x) = normal density function
F(x) = accumulative distribution function
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Fig. 1 Capacitance for parallel plate storage battery
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Fig. 2 Only point for capacitance measurement Bar Top Top Top | Bottom | Bottom
No. Upper | Outer | Inner Outer Inner
Fig. 3 & 55 Ao g BAE T2AH0R 1 11.6 11.5 114 12.6 114
Ed% ado| £ A]B:‘-)o oa), w7 2 2 | 119 [ 119 | 108 | 108 | 105
o 6. = = _ = o 4 11.9 11.3 11.0 11.1 12.0
cBR AHg 31 53 "]°“ Xi%"“ e oo 5 | 122 | 115 | 108 | 108 | 116
d2E Zo]7] 918 3 4 AR & Fo, dde 6 119 | 11.8 | 103 | 116 | 106
AAE&FE FHIY 11.8 | 113 | 113 12.9 11.2
AAALY A= w7 762} AN AA 21 11.0 10.5 11.3 12.0 10.5
83¢ 239 + e 3¢ 49 348 Awm [ LS T Ie Tnei
A o1 elgste 10 o ]“‘ “—ﬁ}@‘ 500MW 38 119 1 116 [ 115 | 120 | 110
w47 23} :‘4**4 232*%%% 4383 Fig. 39 11.6 | 115 | 107 | 119 11.7
4 & A4 247 2Rz B AR AALFE 40 13.9 | 133 | 125 11.8 11.1
A3 Bgold *J-’?— ML upper inner, outer 41 108 | 107 | 10.0 11.6 109
A AFo] e ANLBL 2AY 4 glon 3} 42 12.0 13.2 11.9 11.3 11.2

mean | 11.82 | 11.84 | 1122 | 1199 | 10.86
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Fig. 3 Procedure for water absorption test

Table 1 Capacitance for generator stator windings
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Fig. 4 Capacitance measurement for stator winding
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Fig. 5 Sigma limit in normal distribution
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Table 2 Diagnosis Results Analysis

Position Diagnosis method Criterion | Error(%)
Gaussian distribution 14.01
CET_TOP| Normal Prob. Plot 14.64 4.52
Box plot 12.9 -7.92
Gaussian distribution 12.86
CEB_IN Normal Prob. Plot 13.93 8.34
Box plot 12.4 -3.56
.| Gaussian distribution 14.34
CEB_OUT| Normal Prob. Plot 14.45 0.78
Box plot 13.35 -6.89
Gaussian distribution 13.97
TET_TOP| Neormal Prob. Plot 13.89 -0.61
Box plot 13.45 -3.74
Fig. 11 & &F& 249 ZHA=2AM, normal
distribution, normal probability plot # box plot o
Jq¢ 4 A9 @42 # A= Fol FAlo|
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Fig. 10 500MW generator stator windings
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Fig. 11 Results of water absorption test

Table 3 Windings which water absorption is suspected

[Position] Bar [Water absorption Method
#3 normal distribution
Top #3 mormal probability plo
. #3,#33, #40 box plot
CE side #31 normal distribution
IBottom| #31 normal probability plof]
#22,#31 box plot
#40 normal distribution
Top #40 normal probability plod]
TE side #40 box‘p]o.t .
- normal distribution
Bottom - normal probability plotj
- box plot
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