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212 1.1. Capacitance for parallel plate storage battery
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1) A& =Z (Exponential Distribution)
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FEF(m)E 3FE ] Al e} ot
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3) A8 3E(Normal distribution)
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4) th4A#E2E (Lognormal distribution)
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7) Sk B2 (extreme value distribution)
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£t) = %exp (t_T# —exp<— t‘%))
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nent)E°] AEE FAH0| Q2H, o] FHEE FolA st Aol LN (7HE WA 17 Al
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212004 AT BES S Aot FEIRE VUL 2L T 2ol TaAT. BA8S
T7 7ol $BEEE WS ul, B} 2L aol Bhste] Pr(T > ta) < ad VESHE 100a% AT,
tagh 71EOE AEHIZ HA. HEL ATRIE WE B9 o = 0.0013 W ¢, = 3 FFOE
ARHIIE W) B ERAE Fold Bxol tisted MEATE 1000% T3 & FEARE B
W 712 o® A

C=-0lha.

C= n(—lna)#.
99t me A9 AFS ST
(iil) AFEE
C=p+3c

W, p o H92AF T =1/n Y 2% s = /I/(n= 1) L, (@ — 578 83T,

C =exp(p + 30)
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C=p+oh(-lna)



oA JHA SIER X8 0|88 YW 08K HMY &5 AR 28t 67 965

No 1 2 11 12 41 42
CET-TOP 12.2 12.9 e 10.7 10.7 e 12.8 12.3
CET-OUT 11.7 11.3 e 10.8 9.9 e 11.9 10.8
CET-IN 10.1 11.1 - 8.2 8.4 e 10.0 10.3
CEB-OUT 11.3 11.0 cee 10.2 9.3 e 11.8 11.8
CEB-IN 7.8 7.9 e 9.7 8.6 cee 8.9 8.9
TET-TOP 12.1 12.8 ce- 11.8 11.5 e 12.3 115
TET-OUT 11.4 12.6 e 115 10.1 e 12.6 124
TET-IN 10.7 10.9 e 10.5 8.7 B 10.6 101
TEB-OUT 8.9 11.9 e 11.2 11.7 s 10.6 10.0
TEB-IN 8.7 8.9 o 9.3 10.1 e 8.8 9.1
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L7 AR A AR AAEHFE SRS ZEoln AR AAL upper, mner, outer A A
ol gt AAEFE 53T 5= glen 2 AL inner, outer AWT ARLEFS 24 & %l“r
E 3.1 AA sERdse] wAY] aAx dA i3t AL SAXNE Resl T2 A, MY §
F42700le) FA-geke] W2 vhek 10.86~11.99[pF] Abolof &8t ).
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TET-TOP — # ——{T +——
TET-QUT #ome————— T b
TET-IN — * 1 1
TEB-OUT — )T
E
2 TEBN — — I
= {
g CET-TOP — — 7T}
= cET-ouT —
CET-IN —
CEB-OUT — —{T 3
CEB-N - —{T}— *
| B T T T T i
75 B.5 95 10.5 115 125 135
Capacity
32 3.2. TS| 2 wold AXIY

¥ 3.2. Z Y2 8JX| BZ0| st AD EAMF I
o8 A% ufEA=g  gA2d9  dsAF A+ 9w

CET-TOP 0.81 16.85 1.31 1.18 1.696 1.493 0.742
CET-OUT 1.04 19.90 1.43 1.33 1.693 1.560 0.962
CET-IN 1.60 15.79 2.05 1.79 2.711 2.347 1.339
CEB-OUT 0.64 16.94 0.50 0.50 0.598 0.547 0.715
CEB-IN 1.86 17.51 0.66 0.68 0.767 0.799 2.134
TET-TOP 0.62 17.39 0.62 0.60 0.729 0.669 0.670
TET-OUT 1.44 16.58 2.05 1.82 2.780 2.463 1.235
TET-IN 0.53 16.70 0.49 0.49 0.576 0.511 0.602
TEB-OUT 0.89 15.74 0.54 0.61 0.510 0.574 1.123
TEB-IN 0.97 17.18 0.63 0.66 0.575 0.597 1.104

$H7) BAA AA_FE EFT 5 A& AA 4 A7) S8 DGTRZA, I FANE
FollA Yok gojAe o] KLstA 7&’&%‘%& SR F Ae AAo U ZAA =
HRIHE Fo9A o] AAE o83t AAEFS 53 + ginh.
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3.2. Anderson-Darling HglE A3 (goodness-of-fit test)

Zr BRolx &% FALF 2 BEo] HdFEE 93 Anderson-Darling(AD) SA S A3}
ftt. ADEAEL Ex9 AYTE Jehls SAZezA 7+ 2o th3 ADS AL v w3ty
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T 3.3. 2 2¢=2 ofe) JHA 2X0l U3 5018 TAIIEY
S Sl & ks L ch EA2¥ Hs2Aay
CET-TOP 13.4998* 13.5588* 14.2762 14.5411 14,9332 15.3595
CET-OUT 12.7426* 12.7973 13.4577 13.6809 14.1312 14.5173
CET-IN 11.8599 12.0014 13.0837 13.7121 13.9415 14.9182
CEB-OUT 12.4867* 12.5360* 13.0495* 13.2496* 13.5913* 13.9055%
CEB-IN 9.5220 9.56279 9.6170* 9.6717* 9.8300* 9.9320*
TET-TOP 13.2164* 13.2466* 13.6803* 13.8005* 14.1471* 14.3455%
TET-OUT 13.7955 13.8855 14.9191 15.3441 15.6279 16.2512
TET-IN 12.1998* 12.2611%* 12.8287* 13.0805* 13.4329* 13.8279*
TEB-OUT 13.0037 13.1210* 13.6197* 14.0102* 14.4598* 15.2033*
TEB-IN 10.4282 10.4550* 10.7064* 10.8016* 11.1070* 11.2901*
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AGH AHE 2Y E 333 20k E 3399 wi F REA ADSARL HFOE FSE
1%14) 2ol T HE RS .
WA, el 74X Bxol ne} BRI Ee] A, T AL GBNA 222 ¢ 4 Utk & BE
Relo)H BRI EG0] FL AN 2 2AZ U

FH < olE < At < hFAT < ALY < YFERA2E

7 2k ol& FolA AR HESt FHATE I AT of E 3.49 Zov, FUPREES &
ol &, B3, 5B FEEL CEBIN 123¥7) i’%ﬂ“ﬂ ‘E!‘”E'O] HAokr AP, 2A2EF e
EA28E FFo] oty A Ak 2™ A9 & 33014 CEB-IN Apge diste] Ff, 44
T+, BAAE, hr2AaE BF 2 ARE £20|1, EX28H eEAage] by 2 AgE 2
olEE o] £ EEE /|Eo® Brid FFoletn Bl oEE A 2t
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¥ 38.4. 2t X2 EO0 HHIEUS A0 Jh= AMO R
I S}l & Chis o=t ER~E 222
CET-TOP 0 0 0 0 0 0
CET-OUT 0 0 0 0 0 0
CET-IN 0 0 0 0 0 0
CEB-OUT 0 0 0 0 0 0
CEB-IN No. 12 No. 12 No. 12 No. 12 0 0
TET-TOP 0 0 0 0 0 0
TET-OUT 0 0 0 0 0 0
TET-IN 0 0 0 0 0 0
TEB-OUT 0 0 0 0 0 0
TEB-IN 0 0 0 0 0 0

1)

oz

2 £Rold AYY BE 5 ASREE AYY BE 237} SEARE Uiy 428 BEe
Arsjc},
B eRold ALY RESL FETATND BTo) HA R FAaHe) AN BE 22}
AP ou, FEHATL #dEE AR i E dF2A2HEEY) 13 A5 S F A
At
& =2 A4 B2 E e R 3 #R37IEg 27|¢E vadtd F5E U0 Sdo] 5 X
Fe Aahel ARl E
S < FolE < AW < HEATF < ZR2H < g2
3 2a, FFol HAv BdEE AgdAE
S > FolE > A ~ eAF > BEX Y <tz
3 2e AYE Bk o9 2 AR RE & 5 Ik AL dAs Fholne BN A9
A BERE ASRAAGEEA 17 A4S, 2 BRIIEL
l-«a
C =exp <p+aln( = ))
W 0<a<l, u ot ARE B 78 Ho2YYe AgHT.
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A Study on the Water Absorption Test of
Generator Stator Windings Using Probability
Distributions
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Abstract

Water absorption in water-cooled generator stator windings can cause 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 in 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. In this
paper we propose that water absorption test of generator stator windings using probability distributions.
The proposed 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.

Keywords: Generator stator windings, water absorption test, water leak test, insulation breakdown,
outlier detection.
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