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Abstract: The failure of water-cooled generator stator windings as a result of insulation breakdown due to coolant
water leaks and water absorption often occurs worldwide. Such failure can cause severe grid-related accidents as well
as huge economic losses. More than 50% of domestic generators have been operated for over 15 years, and therefore,
they exhibit signs of aging. Leaking and water-absorbing windings are often found during an overhaul. In an existing
method for evaluating the integrity of generator stator windings, the drying process of the interior of the windings is
ignored and only final leak tests are performed. In this study, it is shown that water leaks and water absorption in stator
windings can be detected indirectly through vacuum pattern analysis in the vacuum drying mode, which is the used in
the preparation stage of the leak test.

1. M E -5 WAl W AR F5H

) dAdES Aaress ddaaer 22 4

Tz Wy mgxp AAe gk A g e 7het EAAITE WAAZ 2 Q= B ANS

542 TR aA A A4 R daeE A ol AP ozAl, Fue] ATAHE A"A
At Holfle FE7HA ¥ A=A F, TS Aesm Ao Ak Aok M

Ag Ask A€, wH sk A" % AETte S HAF A A el Fasd 2

A Age F8 A el EAsks TAEAE A7) AR AA YRS s AzxstA Tt

op Aulgre=i wadz] 28 AAS A e s N@e FAs] wE AM

A ARe Fsks AN 23 o m AT A A A7} 2AET A TgE 4 7oA £

25 FAsy] A% HHe AHMS wiss & Lne) slzun gow gt Agel o

Aeler. E3 FF AP 2] 28a A4 T AEeRes v NS s S

2= = AL A 2 A x H o
T Corresponding Author, saeromyl@kepco.co.kr T RS A AR elT webA, A e
© 2010 The Korean Society of Mechanical Engineers Az 79 APY s A e g9 &




868 CEERR LT RO R

o Fag BaFragoln
B =AM w2 AR Sl 9 A A
3 AA RS Axste I Ax Bl
o] ek HRls Wadste] EAFozM HA7]
DA ARG A Y Ee GRE o g
T AT RS dRHez IRand SR

D ROTOR ® STATOR BAR
D BEARING ® TERMINAL BOX i
D END SHIELD @ HIGH VOLTAGE BUSH

LA7= ARl wek pelrh glont A
A F TAEE AR Ee= 2ZE 3 e

N
ey
I8
o
L
rlo
ox
o
=
o
ot
A
W
o
ey
)
i
o it

=
RS MIEE B R

=
AR WS 7 Fzolw,
=

-._'_‘"
A ZdEsl, 2R HA, 94 2 Ad AXNE
2, agla Y FEe 9% saeh dye : : :
SAET. mAZ S ANS Axer] o A4 Fig. 2 Section of clip to strand of stator
Ae= F2 2dolA et 3T, i o]F A AEH]
e MR FAE A 3 A =2y
S o = S
299 A4 BAT AT k. olsp pe T aeol A e W SR me &
ZHA A YA PRtk B 1
A7) 2gAe] AR FER7F ARAF EE T2
A Ao BHY] 2H T WA A
7] Wil Az gl A A EAE Ao S T R
= AYE YAE HEZE 32 A48 uAA A
S Rt AR Ao 14 H 7)vkkey bar)
. i A EHTE & F Ak 38 A4 S9Re
of AFE nAA Hilel &£Fol nAA HAo " .
. _ 7 Aol gk ¥z A 9F Euk opye
2o 2 AQlEH, o5& 437 st €A
. At A e [V AARS Ve W
7b AE T AR EFRAA U2 s A o o
ssoldst Tom o AMEI Rel gow S0t A
IR e R - A et A B e B ' S I I T L gl B o= A ct
e ] o ) 3. 74 8 &5 o F R
o] &) k. mEbA AR SR vt
o AM W R IAA < AR e dubbog w7 mAga AN WEE 9
Hofal, AAR 7] ngx Yz we o 3 AZRA7 T AT A3 AE, 94 A AY
A vk Aol mAgA A w HolA A S Bl Ao ¥ RS Jusla glon,
dojrbar 5 ANEE Fd A4 FF oFE Fdsta
FZ BA7] mAANA F Aol AF ATk olHR Aldse] deFIEAS WAV
A= AN 2" W 7x2E Fig. 29 2o AR Fo &l AzxrE Ads ool g
7tea 7 AMom FAE 9oy, WAy @A A WE-E d2:APE 3L Fig 304 Hde
55 dzxs7] daliAe SEe dx g7t 2 EASISITE F7]Eo W7 (air puffing mode)oll 4] 11
Ha3S oF £ gl HAY] AR A Z 718 A4 el ¢A dEoR FXAI 3
B FxE AR 52 WE FEAAA 2R 7] shrell AAe quick-open MEE 7HEEIHA
Hie d8 WAy 7] 95l Be Wzt B W5 AAAZIM, o] W E72] o] 30T o]
7b Qen o vlolzh o EA dAgug & 8] o SAHY g7IEe] SN A
o] gty nAA Y5 TFEZAAN THE 9 72 7 (vacuum drying mode) &2 HFAZITL?



869

B!
N

<

o
e

A
=T
Az
_EH
7K
T
s
ol
1o
ol
xr
H

Manufacturer
Industry
Doosan Heavy
Industry
General
Electric
Doosan Heavy
Industry

Doosan Heavy

operation
1994
1995
1984
1993

Commercial

Cooling type

Table 1 Generator specification

Output

S00MW | Water-cooled
S00MW | Water-cooled
S00MW | Water-cooled
S500MW | Water-cooled
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