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" Transformer Oil Temperature(TOT)
" Hottest Spot Temperature(HST)
™ Dissolved Gas Analysis(DGA)
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™ Insulation Resistance(IR)

™ Degree of Polymerization
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™ The Interruption Cost Based Importance Index (I

" Maintenance Potential (1MP)

YA



4 haid il el adlllas 5550 542 S 5 U Cod ady anie el i b DBy aSll )
5 b o0 At plgm )0 ;08 Ol Coxdge Gz 5 o Coxdae g ns esd Oloj Al
S S 050 50 a8 el o 90 aill a i IS 20l L ()l g et Jemily a3l g,
U5 48 el ol s ol e sl 50 ol 39 o 08l bllae amo sa (g5, (Uas yga) JalS
Oley e o 1) (Dlypas Koo b b gid) aed o0 (59, anlllae 9,50 g (gly a5 addy JUATl o )50 asy 50

Dlssdoe Gy ) Sype 4 pa3ls (pl o Sk o 1) Jlo S

WMP— 1 F a4 [sEk /yr] (¥-1)
il oo [SEK/F] o)l asly a8 ol i ankd aidg ansjo sl « I "

pll askad sl o> 5 < 4

13,5 Gle p) Shge w4 Glg e |y 398 adal,

oC, (¥-Y)
Ii|\/|P :{M‘ /ii},[SEK/yI’]

WSS (o S B IS A0 e IS i duoys SO 2B 28 ST S S e gl el

MGL,.% ua.‘>Lm 99 p...lbl.n.o )’| J.»ol: ua.’>l.w -Y-v-vy

A (6 e a8y sladiy o (gilwand 5l asll pl ol .lol...s)l‘g.féua;;l_gbso ol 4 2> ll o)
RSV Lg‘).g ML’ asls S99 (§ p—iuo 4\.6.59 Lgl.@d.:.l}mjdl...‘.o.b’“ |g~.l.:l3 (5)LMJ4.&.~—MJ W ;‘ A.J‘Sn Camsd
i S 3a L oo g ol albls o |y o glallas oo aS 5,5 d b | 6_.4.>Lw Qlﬁssn

sl sl bl

™ Caused Interruption Cost Index (M)

¥4



o aily Sl 50 gleanye U 285 L o g b gkl 1M asls bl gslean s
Ltz b S @655l hoos pae cle (03 e S 145 (re cnl 4 05 g0 Alone dslad
4l 3e e Ba,b 5l (as s pll 0g aales oad sloul daBy pled Jot s aslllas 8)90 ages 2 il
Ay el jekate 4 gilean b IS Gley Baep s e ilwan b Gl Dw j0 (JS) (sxems

V- ]og oo iy ya5 5 Oygo 4 @ ll oyl .J.Jcso Cewd a4 (JWo) ey axly o jUasl 5,50 4834

1" == [SEK /yr] v

Ki
T

pll 542 6l aidg aise IS < K
Pl 5oz (g3l lp oy JS T

Addg a3y ydon o a5 1) Sligad aes wojlal bo 4 e lis G laie 4y ol olow] adBg a0
8 Caglsl 30 IS 5 seans Sodlad gl a5y Sl a3l gy0n) ) ST Slulicd ais
Qilgs oo @zl pl o5 Jlade e o lid | aiies dube 0adloil (610K 5 yeess alS gl g adsle
g 45 sy oo 5 4 @lge (B 50 09h e 9 jeS ST 0 05 (2 5 SG obml el
3 Yok Do sl wls g Wgb oo s s wa b S (i (97 Sl Jodae e (as Ll ()l
™ ol a8 i endlSo b ooy 4l SO o il ad o piien Sl den (glwand

Qs o Hlis 3l 89y el aw pl o a5 1) olaglas (V=) Jgaz bl oo calin asli SO

Slakd Coanl gl ez li(1-Y) Jgor

oals axlg Sl 00 dle i,

|H | SEK /f 59 las oo anlllas 5 50 axkad 51 Wamil s, 90 4ty 32 RINEERRPSNt

| MP | SEK /Yr | aesie 5, (plle askad) Jols askad Sy o aills agze U5 2als | Ll 5 o3

M | SEK /yr 39 0n Slrgl anksd S, ey 4 o all aidy aza JS (5 3btens




Al T Cuglsl s gl o 03l Loy ] Coranl § g s dasl s 50 50 a5 Slends 5l

oS oS 5 e b1y el g0 cpl ggos

Lﬁ_‘QT gff‘)';’ byl pd g Olalad Coodl cuS 5 —A-Y

285 2iloe Jole 93 ol game ol 99500 oaliil )T 513 )lge yitin ;5 &5 oS 5 5l (o9

Jole 95l S 5 052 (O-V) USG50 0,5 ganail lgi so 1y (6l g el slahg) o) ol

IV V] cewl o0l oals UL"“"’

SIS 9 oS Slahs) Sl st SIS g end A3 Gliae 5 e 50 S S Suenl 4y Ay
:09_0.3 oolazu! ..\.»L> 2

bl Sl 50 o) Sl e all ailas glas Cowal adllas 5,90 olSiiws ax L o
g yoeoxd Bl ol w6l 5 yueasi a0 dx L g ail Al S i bl
g o0 dnogi (ol (6l
Qb b (6,100 g yuess a3 g ail Al il g0l ool dalllas 550 JKiws 4z L e
D980 drogs Cglite ()l g yeesd
DL YU ] 6,105 g pens disje g oib 4 il (ool Cawal anlllas 8,90 olKiws 4> L= @
9 o0 dogi Glisebl Coblld ulul (655 gyl
Jlo lp 09 oo ool bl CoblB jlas 51 i Slpgad Sl nd gl Al (ol yo
Slgh iy s sl O s gyl e sl g asl anils 3 5 Suop i ) e
ogdle .cuils walgs (6 i Cuedl 0980 cod U iz sl Eely aST (65T A Gl 39 o0 65,35
fad}mw;).la))oM‘S@‘Ph‘wk}obsou)‘u;l;;&suu;fJW‘OMWUT)J

oS oo DBl |y Sl Caglsl ol el

A



Py Jas

695 )L&.é g_,w Lchbd.t.lf C«:.Q.Q‘ ’ )

*0 o0

ooy g S TV

doddo —V-Y

w2l I 5 st S paeliy SG 5L (658 JLid Ly SG (6)IK 5 e Caslsl eSSl
33,5 s gyl ol Ll g st calise Ol Coedl b ol (550,40l opl 4 plil (5l

ae) (2l 0 6yl S 3 yael g 0ged (i 1) i Ol (6510050 g jend Zaglgl (g U

FY



S8 gl ;0 Ol Covedl i gl aiiS o Jlio |y ol Bus plaS o a5 5410 592>
6y el i el Gl by Jlre ol 1 SO 8 )T A o ) el sla Lo g5 oo

F S S S ole plaS joaS o ls 0929 (0l sl arl i i el ClLB (6 505l

Sbaebl Sl olFaus 5l o il co a2 co (53, i j ol L addg a5 slacdls o piww
) s limebol bl Glg5 o0 (6510055 5 et Bojb ) Cenl 2Ny (6)ISS g send e i
(o 5 9230 5425 S (Sl ] ol ol Dligad CodS g 0 ,Shas 95 b Joe Gl 0l ]38
Ceblb.cd 5 ki s Sliaed Coeal Gt slp g5k lgie ) plasebl ClllS (g o o0 508
B 4 jee paseine Gloj G5l ey lgE s ankad G Jlatml az b oS cunl (pl oates plas sl

A0 delol 0g5

R(t)=p(T, >t)=1-F(t) (\-Y)

¥-Y)

sk oLoobl ool < R(t)

askd o3 w95 @b < F()

ki 5 il Sz s (1)

Slp el el piaaw liebl Cubl (gl a5 1 i Gliebl Cbl (6 uSo5luil slaasLi
D10, b oyl (sl 1y 25 0 M50 Ol (o0 457wl o U £485 oS wdg halS (55505l

1) 5L W19 e g0 Syl a5 o] Jlaas! oo ile b 7L ol cws 5l Jas! )

(sl odg 5l i Jb) w8 el

LOLP =3'p(C =C;)p(L >C)) (F-Y)
]

1 Loss of Load Probability (LOLP)
\al



ool A b b (sl btz lacdl> saims ol <

s 0 990 )b L
adgi s b «-C
g g0 oolaiul o sogels b b sl Ol sl o lee sy o D3 o L gl 2S>eS L
LOLE =LOLP xT (¥-v)
aJlas S50 QLQ)' T
oad yaali b ‘;Lo.’:.ﬂ ax b as aoo oo lis 398 slo aSll .M)LBS.?‘ Sy50 0dld el (g5, Y
Sl el I cal oais el )b lade d> pudlay a5 Cl e Lo sl a5 Jb> 0 ol

SgaaS Judo 4y a5 Uil 5,900 (65,5 Jlade el wl.oﬁ_ﬁ;’s@ By x5 Uamil o e ou il puls

A oo sl Iy Cowl oauid yuals JLWJQ”Q.L:)o g

EENS = > (X, -R, P, O-1)

k>R
K el s s)dl g5 b b < X,
K cll> ool &, Jlozs! < P,
k oley Sae «t
K e 2 5y)) Led b <Ry
sme 3l yeS Xy =R &S (o o m)ls (Bgels 0l jao 5l 55,50 X —Reas” > o
w1 555, w4k

0 ol a5 e asls 5l larT 5,05 4 558 e ooliiul w2 6,5e8 sl asls yliebl Coll (ol

oy ol Ty 159 lse ls3 o Lasls Cnl dlaz 5l el 58

2 Loss of Load Expectation (LOLE)
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* Dissolved Gas Analysis (DGA)

* Insulation Resistance (IR)
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Abstract

Maintenance scheduling affect on life time of equipments and consequently profit of investment.
Degradation degree of equipments is usually used as a criterion for maintenance scheduling. For
optimal maintenance scheduling in addition the degradation degree of equipments importance
degree of them must be considered. Importance degree of an equipment is defined as decrease in
system reliability due to outage of the equipment. In this thesis both degradation degree and

importance degree of equipments are considered in maintenance scheduling of 230 KV Toos power
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station equipments. To this end, first the importance degree of circuit breakers of 230 KV Toos power
station is determined. Load reduction cost is used as a criterion for determining the importance degree
of facilities. Then degradation degrees of the equipments are determined using fuzzy logic. Online
tests are used to determine degradation degrees of the equipments. Next sensitivity of degradation
degree of equipments to the online tests is studied. After that, importance and degradation degrees
are combined to obtain a criterion for determining maintenance priority of the equipments. In this
thesis linear combination of importance and degradation degrees are used. Sensitivity of maintenance
priority of equipments to online tests is studied. Results obtained from the proposed method are

confirmed by results obtained from system analysis.
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