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. Service continuity

. Interruption

. Service restoration

. Frequency of outages

. Duration of outages

. Gas insulated substations
. Air insulated substations
. Risk of failure
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1. Normal operation voltages
2. Voltage stresses

3. Spark gaps

4. Chopped wave

5. Air clearance

6. Switching over voltages
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1. Self restoring insulations

2. Non — self restoration insulations
3. Insulation breakdown

4. Environmental conditions

5. Insulation ageing
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. Back flashover

. Preinsertion resistors

. Restrike free

. Temporary overvoltages
. Surge arresters

. Spark gaps

. Protection levels

. Safety margin
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1. Insulation coordination
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1. External insulation

2. Internal insulation

3. Self- restoring insulation

4. Disruptive discharge

5. Non- self- restoring insulation

6. Insulation configuration terminal
7. Phase terminal
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. Neutral terminal

. Earth terminal

. Insulation configuration

. Three- phase

. Phase- to- earth

. Phase- to- phase

. Longitudinal

. Nominal voltage of a system
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1. Highest voltage of a system

2. Highest voltage for equipment

3. Isolated neutral system

4. Solidly earthed system

5. Impedance earthed neutral system
6. Resonant earthed neutral system
7. Earth fault factor
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1. Continuous power frequency voltage
2. Temporary overvoltage

3. Transient overvoltage

4. Slow — front overvoltage
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1. Fast — front overvoltage

2. Very — fast — front overvoltage

3. Combined overvoltage

4. Time to crest

5. Time to half value

6. Standard short duration power frequency voltage
7. Standard switching impulse
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1. Standard lightning impulse

2. Standard combined switching impulse

3. Representative overvoltages

4. Preventing devices

5. Protecting devises

6. Lightning (or switching) impulse protective level
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1. Performance criterion

2. Withstand voltage
3. Conventional assumed withstand voltage

4. Statistical withstand voltage
5. Coordination withstand voltage
6. Coordination factor
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1. Standard reference atmospheric conditions
2. Required withstand voltage

3. Atmospheric correction factor

4. Safety factor

5. Standard withstand voltage
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1. Test conversion factor

2. Rated insulation level

3. Standard insulation level

4. Standard withstand voltage test
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1. Actual ratio
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1. Dispersion in the product quality
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1. Up & down
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1. Alternative test situation



74 u&}uley Uw (Sl —Jg"}aﬁ'

2l 23,5 3581 i S 5 g3l S 3l e sg0do ) pgesl plorl o3l (e a4y oyl slas aSidlye 5

Ly )08 uilS 8 adlge Sy g (e 42 318 dislo 8 gge Jooui 35 b Joleo 410 o adlhe S el 5 095
Ao asu)M )3 Geoj L8 5 (Jobo L) JL8 an 5 dislo 4)0 5o Jood slajlly (o MBI Jolao Sy jlade
o) 4 38 ale a8 wuled pasedie sl (s s 4 bgrpe sl bl 2y ale sl 505 gy 4 il e

Ak il

03, 35 Wl gl Job g 58 @ 58 @le 5, bl Joodi 59 slodge;l —T1-£-9
ol Jos b loatiosls & Jpa> Cap (o (o055 Wy Jood (g0l
AU a0 a2 L ohiy ailes (sjlodund |y (5Bl g )3 39290 (ial)] omslio 09 & iunbie oge3l )] -
..\M.sl) U.) |) -y-) Aoy (W) um )IJ&A LS"'“""‘JLfo u}o)i )U9 )I 4.9J9.o » -
Db Jate (yoj & uliee o) Sl -
D9 (30j b g bl sl pow B Jhae 6 a4 B legsesl o -
g ey 4l b g Ay (el 1500 6 93 Slline 3 o Jsb skiseil o -
5 Lo 4y JUS ol pas ps 4 Sl Ko w055 S5 6 (sladlin 5 1 Sn S 5 &S (el islicon 305
b e oldl (S5 sl
2 385 e A U dlislo a8 gge Jood AT 03, )3 s sk ale dislo 4y gge Joo 905l izpen
Bled o a5 1y 5k Cansg
0d) L;}_Jc d.JLQ daclo 4\4)..0 T9e Jo.?v dLQ{}A)i Cwol ui‘ouo u‘)a.Q‘DU 4 ]oyfo leb.))l.\;lwwl cb))9 leb.)):)lf LS‘)’

il daogi 35 103y (sl jlainyge ljas 4 alie ok 4 1) I






e 59 U s Joadl ygiwd
b Saled 49,4 Joao







v hle (Kolad ag, v Joas o (95) s od) ) giwd ~ 093 Jucd

Foo AEY o8 jLis slaccw p ale Sakd 4 Joas cas (690)5 shlodlygiwd &Iy Juad pl 5l Gan
23)5 oo Bl (b ag) b sl caa 63,8 Jlie G 35 Jead (bl 55 Aibe ) SIgolS

olWs -)-Y

aS (03,8 sledosdlygiwd Juad cpl j3 00,5 &Il (648 JLid slacuw p» ale Sals Sle g Jaol Jol Juad o

35kl (slin 1 lelaly s cul 33,5 oo JUis eidlyin Jol Juab 5o 08 s (e (Snlad arg)  ate
s o3l BB Jobo g 518 &y 5 ¢ o 518 sl sile lgil cps 5 039 £+ VV=Y o lows IEC

E3-59 4 pimms 2 45 (Lmjlly sl elosl alS Lnl 13 48 3,15 48T ggd5e ol o e ol 3 00 o g,

g il (Kalon ang) (bl o b Wgd 485 jlai )3 (unlbioe s Sl Wy ST 039 I latd o kg oo

3 )bl Joous 5y S algy (a8l gy Ll pd )5 o 53Uy 25 S a5 Juol cpl )bl glajlly (e pln

7 78 sl 3L S hs g o)kl (le zolaw G b3l als jo nl )3 (prizren 33,5 o0 Jlosl 358 00 031> Dy

GiWe s WS gaudiwd g sl —V-Y-Y

i Lysl pglis lej cose g JSCi ygtmed (awlio (glayial)b cows p W=Y=) s olhae (o5Wg (cla i
sl b3 gpd a slite iz ) 855 00 5118 (anaiod (ol Coileg 3 &S 53y la i s e

bl Jgome 5130yt il ph ot s Sl ()l ot ol iUy (i olly 0508 (S )3 (ol -

Ll oLy csjlbis omed 558 clacllas dallas dlaulgy w15 o W3y adll oyl iedse glajldy wilil -
g Jolo gl Jl (onS 5 b g ([ al i) (s et slaonsy s

osians 355 5 Uy 5lS slacUas dLallas daulyy 45155 o Wa5lly abls] ol sisS’ s b (slaglly aslsl -
Sgd ol olsn babs 5 sla ools 4 diclo

Lalls Uy dicls (slndygb o5l clocllas dalgy Alg5 o Wa5lly abls] ol it s b (lajly ilisl -
An] 349

a3 55lS celpgllos b lallas. jg, dlaulyy A1s5 o Wa5ly a8Ls] ) 055 jlias s b (slaglly adlsl -

Lgas bl (655 e b

1. Resonance
2. Ferroresonance
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1. Sparkover
2. Active gaps
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1. Steep current impulse
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1. Ferranti effect
2. Moderately extended systems
3. Extended systems
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1. Static compensator



$98, L8 sletug yo Ale Kaloa &

Jolee g iy loj g by ySo YO+ Sy (loj) 2)lkl (55308 8 oo | cuwsl )lie Bpne Uy ze S
ol Bly Sty o 3l Jtus ors 45 L 5 SLdg LT alels jolyy B ymo 3y rge dtels bl o (a5lig S0 YO- - L
989 Yok Yl Sl Lo L (olajlly Lol cul (Sae dI (555 03) (slapions (S0 3 (Sl ol b dloo
gl ile S0 Sl (oo (59) = g Sl oloj e il (85 515 15 L e 5y rge el 11 g Sikigey
25

ol Toas ad e o o Hline Gyl o a3 Y laie dluwgs S8y 3,Shos Gl 3 oWy 23l Jlais! x5
Jdin g oy Do e Jrold s 3 (o) Jloy @i o b s |y lajly Lol Jlans] gjgi 23,5 o pasiida
i oiled ¢l S0 a3l ol Sy ) ) )l gy (g ylie gt o 1 5VL 295 0 58 45T (gl oy
Sl € gy 55 ddmly iyl 5 5 ledb] e 015 2ol " Jbcss 2y S oolizel Wnjlily 46lol Jlais!
el 003 &8l 5+ VY o las [EC

13 356 blis o b Joleo b 13y adLol oa3 oty o b slas G yua g 3Ll (gl 005 oy ke yiShas

D9 ge 48)5 Jlayd )l (S sS ke &S Pl o ¢ 30N 4 p5 gse

JUS! bas a0 30905 a8y g F 53,5 a8 51 w9l sjLTg 4BLSI - -Y-Y-Y-¥

Lol a kS 5oy p 508 slajlly ddlsl sbul Cage B dw Gyso 4 Jlisl s dasre 350 8 b 3,8 a8y
56 4 L5 5Ly sl s Lidlato 5 (e 4 506 5y 45031 oo g5 4 yoxie 3julS Jos ym el iz 98 om JUas o
Db o

2 Lajlds 8lsl slaw a4 dii Cunl 00l &)l dido (o5, X (60,8 dolie Caps 3Ly ddlsl LUyl )0 st (sl
235 (o0 41,8 o3kl )90 (59 93 (S5l lles )L 2

‘1&:-?..—}‘3 o9

&35 0 Ljl oS 5 e L e 4 G B (g9 g ool Uy ddlol Sy Hlade pSlas (G5STJL e 5
by 5Ly sl Lol aje gl S e s 4y oo (3005 5k 2 S0l (im0 L U5 4l Loz
ObasSe (Job b 56 & 5B o a0 5B (bl GiSk po 3 39290 Bale dw I 6 pa sl b @3 Cnl e D9800

295 o

1. Truncation value

2. Gaussian

3. Weibull distribution
4. Energization

5. Re-energization

6 . Phase — peak method
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1. Case- peak method
2. Trapped charges
3. Transient analyzers
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1. Charged particles
2. Self — sustaining discharge
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1. Metal — enclosed gas — insulated switchgears
2. Chemical degradation of the insulation
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1. Critical time to peak
2. Tree phase metal — enclosed substations
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1. Condensation
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[1]IEC 60071-1, "Insulation co-ordination- Part 1; definitions, principles and rules".
[2] IEC 60071-2, "Insulation co-ordination- Part 2; application guide".
[3] IEC 60060-1," High- voltage test techniques- Part 1; general definitions and test requirements".
[4] IEC 60099-4, "Surge arresters- Part 4; metal- oxide surge arresters without gaps for AC systems".
[5] IEC 60099-5, " Surge arresters- Part 5: selection and application recommendations".
[6] IEC 60505, "Evaluation and qualification of electrical insulation systems".
[7] IEC 60507, " Artificial pollution tests on high- voltage insulators to be used on AC systems".
[8] IEC 60721-2-3, " Classification of environmental conditions- Part 2: environmental conditions

appearing in nature air pressure".

9] IEC 60815," Guide for the selection of insulators in respect of polluted conditions".

10] IEEE Std. 1313.1," IEEE standard for insulation coordination definitions, principles and rules".

11] IEEE Std. 1313.2, " IEEE standard for the application of insulation coordination".

12] Andrew R. Hileman," Insulation coordination for power systems", marcel decker Inc, ISBN:0-
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