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"liD 1 ':l\lvilL~~£1\l\Un£J -/ 'wul"lf£1vlfJfl LL~:::vilbl'1~£1\l\Un£J x Vlul"lf£1vleiGl

GlDluJn 161~:::LL'U'U"lf£1~::: 2 ~:::LL'U'U

GlDUNGl L~£J~:::LL'U'U"lf£1~::: 1 l'1:::LL'U'U

1.1 ~1'Ulh':::n £1lI"lJ£1\l~:::lIl1i1£1\l tl'UvlvilV1Ulvl'5u':l\l£Ji1~\leiGlU n~ ~£1 £:Iumnrvlih\X~

Vl1Jl£JL~"lJ 52 Gl11J1J1Gl~:il'U IEEE
1.2 ~:::UU iI £1'1 tl'UvlvilV1Ulvlil £1'1 tl'UL~~ f)\l~mn~ ~'1'U1'UVI ~1 £J~1 ti £11Jriml1J'1'1J"'lnil

seuuilac tl'UvlvilV1Ulvlil£1\ltl'UL~~f)\l~mn~~'1'U1'U1 ~1

1.3 fl1~LL1J\lL"lJGlil£1'1 tl'Utt{ri'Yf'Uvi LVI~£1:lJ tl'U ':l:::vil't{~:::uuil£1\l tl'U'll'Uri~fU~1J11~fl1~

LL£JmL£J:::~if'U

1.4 ~:::lIuil£1\ltl'Uvl~ ~£1 ~:::lIuil£1\ltl'Uvliiml1Jbt Ufl1~"lJ~Gl~\lelGlun~eg\l

1.5 ~:::ullil£1\ltl'ULL6i~:::~t:Ull':lt:u~:::n£1lI C1'l1£J"L~ EiilD'I tl'UL~ £1'1 1 ~1 Lvh'll'U

1.6 £:IUmnrGl~1':l1GliC\!£\n'U ~£1 LlI£1{LGl'U"lJ£1\l VT VI~£1 a
1.7 fl1~LU~£J'ULLU~\l"lJ£1\l£:lfUVl53iiri~~m:::V1u6i£1ml:lJ~~lGlL~~£1'U"lJ£1\l VT LL~t: a
1.8 "'1~tlGlLL~\l~'UL'V'l~611'UVJ~£J53ii"lJf)\l VT ri"'lLVhtlll 69 V
1.9 "'l~tlGlm:::LL~U:i1J53ii"lJ £1'1 a fJfl filV1'UGl':llnl~l m:::LL~~Gl1\l':l~eg\l~Glvl1VI~V11\l6l1'U

U:i:lJ5Jii"lJ £1'1 a l!'U

1.10 fl1~6i£1 VT LLUU v-v Mi£1 fl1~Gif)bbllU open .~ - open ,1l!'UL£1\l

1.11 ~L~ Eiil£1\ltl'Uvljj~111J Lvl£J\lGl~\leg\l:Wflri1~~\l~f"1\l LLU1I1'V'll'll-n~

1.12 ~1'Uu~t:n £1uul\lif'U~1'U"lJ£1\l"L~ Eiil £1'1 tl'ULLlIU 5L~nV1~£1und6l£1\lri fl1~L~~ £1'U1Vl1

t'U"lJfUt:vil\ll'U

1.13 ~1'Uunn £1 1IV11'I Elli'Gl LLTf"lJ£1\l"L~ dil£1\ltl'ULLlIU~~Gl£1~ 'liuGlil£1'I tl'Um:::LL~L"'U LL~:::

iI £1'1 tl'ULL~\l~'UL"'U ':l:::ri~m~fUt:L VIii £1'Utl'U

1.14 "L~Eiil£1\ltl'ULLUlIGl~Gl £1~,j'njjml:lJV1'UV11'U1Jl1nil"L~Eiil £1\ltl'ULLlIU1'V'll'll-n~

1.15 ~1£1 til\l"L~ Eivl'5u ':l~£J~\lelGlUn~':llfl"'l elGl'j'l i~1'U"lJ£1\liC\!C\!1'U~'U'ViV1 ~ £1 ~L~Eiil£1'Itl'U

til~\l1 'V'll'l11VI~£f£1'Un~u

1.16 "L~Eiil£1\ltl'Um:::LL~L"'UVl1Jl£JL~"lJ 50V LL~t: 5:LV jj~111J~11Jl~mL£JmL£J:::161il~m1:::

m:::LL~L"'Ul!'UL"Gl':llnfl1~1m 1£111VI~Gl VI~£1fl1~~Gl1'I':l~

1.17 ~L~Eiil£1\ltl'Un~t:LL~L"'UVI:lJl£JL~"lJ 50V LL~t: 51V ':l:::jj~'Uvlfl1~V1~uLiJ'U1U1\ln~:lJvljj

~pfriLvhtlu"'l as "lJ£1\l"L~Ei'll'U

1.18 "L~Eiil £1\ltl'Um:::LL~L"'UVl1Jl£JL~"lJ 51 ,j'njjfl1'j'VI'U1\l L1~1 LLUlI~n ~'U

1.19 f:!111'\l1'U~L~Eiil£1\ltl'Umt:LL~L"'UVI:lJ1£JL~"lJ 50 61£1\lU~lI~\l"'l PS LL~t: TMS tt{LLn~L~Ei

ti £1 'Ut 11''11 'U

1.20 fl1~6i£1 a LLlIU Residual connection ~£1 fll~'Ill~l£J a,b,c ~£1Glt'U'll£1\l"lJ£1\l a
1.21 fl1~iI £1\ltl'U~l £Jil£1'Ut'U~t:lIl1~lV1'\.h £I LLlIlIL~LCI£J~.n\ljjLL VI~\l~l £I L~£J1 ,j'nij£J1JhJ1L~Ei

Vl1Jl£JL~"lJ 67
1.22 ~1 £Iii £1'Ut'U~:::lIl1~lV1'\.h £I LLlIU L'j'L~ [J~.n\ljjLLVI~\l:ll £JL~£J1 vl161~1I fl1~iI £1\ltl'U':ll fl~L~Ei

Vl1Jl£JL~"lJ 51 m~ri~1'U1'U12.iL"'U 5 ~l£J

1.23 "L~EiVl:lJl £JL~"lJ 51 vlil£1\ltl'U~l £JiI£1'Ut'U~t:lIl1~lV1'\.h£JLLlIlI L~L~ £J~.n\ljj LLVI~\l:ll£JL~ £J1

61£1\lvilV1Ulvl 2 £1 til 'I ~ £1 fl1~iI f)\ltl'U,r'U6I'U bL~t:fl1~il£1'Itl'UEh~£1'I

1.24 "'lelGl~1~1'U"lJ £1'1 a t'U~t:lIuiI £1'1 tl'U~l£Jil£1'\.l fJn tilV1'UGl':lln"'l mt:LL~~Gl1\l':l~

1.25 t'U~:::lIl1i1£1\ltl'U~l£Jil£1'U "'1 TMS '1J£1\l~L~Eiv1n~vl~Gl6l£1\ljj"'1~1~Gl
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"IfD 2 LFl~£)"tilLUGl"lyJyhii""i.Fl1u~ 5 MVA 10 kV jjn11Gi£),GlU1Gl1£)~~,,~u~hu .2N Lyj£)~ltiGlhf

'lJU1Gln1~LL~~Gl1"OI1~,,~u'II£)[Jn11n1~LL~~nGl 50%
2.1 OI,,'.iLFl11~\f\11erGl11~1U'lJ£)" VT LL~~ CT lU1~1J1Jil£)",rufi1~,,"lyJyh"l\1~£f£)un~1J'lJ£)"LFl~£)"

tilLUGl"lyJyh'ti "i.Gl[Jtil\1uGlhfL~£)n~herGl'jli::i1U'lJ£)"vr LL~~ CT OI1nOllnFl161"ii

VT : 2400/120, 4800/120, 7200/120, 12000/120, 24000/120, 34500/120
CT : 1200/5, 1600/5, 2000/5, 2500/5, 3000/5, 3:200/5, 4000/5

2.2 fhGi£) CT 'lJ£)"1~1J1Jil£)"tiUn11~Gl1"OI1~"~'U tu~l[JGi£)~,,~u~hu ZN OI,,'.iLFl11~\f\11erGl11~1U

'11£)" CT LL~~OI"11GlLL~Ufll~n11Gim"OI1'lJ f)"'2tGl'lJGl~11;}£)lfuJLOI£)f CT LL~~1~1J1Jil£)"nUn11

~Gl1"OI1~"~U
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'IIi1 3 rrlGi£l1U:uril£h,tiun~~LL~L'hni1tJm..J1lJ6f,,~i1 CTS '1.iLViltilJ 8 A 'VI1"Gf1U'VlG\£J5J!i"lJi)" CT LLlJlJ
1.l~£" ClOD V;jj£lGl~1c:i1U 100/5 nl~UGltl1CT jj'lJU1Gl~2J~L1.Glu"lI~2J2;l~GflU'V)G\£J5Jii 0.082 n LL~~jj

LEfunnyJn1~n~~6fu61"1t1"lfl"~1"

rrln1~LL~V;'1.~~'VI1"GflutI!i2J5Jii"lJi)" CT jj'lJU1Gl 200 A ";l"'LFI~1~'\-il1'L~6i1i)"tiUn1~LL~Liiu

";l~i"'VI1t1~1i)'1.1.i rrlfil~UGl"lJU1Gl~2J~LLGlu"lI"lJi)"~l~£J1l1LVilnu (n) 0.8 n LL~~ ("lJ) 3.0 n
bOO

'(XI

[) 1 __.L.LLL.JJ.k,

0001 001 01

Exciting current AJ
lQ \00
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'liD 4 ';;l\l a ElnLLlJlJ~:::lJlJiI El\lnUG'Il'l £JiIElU"lJ El\l~:::lJlJ~l~til £J~\1 LLG'Il'Gl\ltu1tl'lfl\1~1\1 LGl £J til~UGl'lfmr\l~lJ

tUn1~El a nLLlJlJ~\lii

1. n1~L~ElmlGl~1~1U"lJEl\l CT GlEl\lhf Safety factor LvhnlJ 10% LL~:::GlEl\lL~Eln';;llnl=ilflGl11

~1UL~~lii : 150/5, 200/5, 250/5, 300/5, 400/5, !iOO/5, 600/5, 800/5, 900/5

2. GlEl\lhAL~[huJ1£JL~"lJ 51 .n\ljjn1~~ti1\1L1f:llGll3JG'Il'3Jm~ : tdelay = 13.5 x TMS 'iul'Vl
PSM-1

3. n1~L~Elnl=il PS GlEl\lhf Safety factor Lvhntl 10% LL~:::GlEl\lL~Eln';;llnl=ilPS L~~lii : 2, 3, 4,
5, 6, 7 A

4. l=il TMS "lJEl\l~L~d~1viln~viGqGlGlEl\ljjl=ilbVhnlJ 0.05 bL~:::GlEl\lhfl=il Grading margin LvhnlJ

0.25 'iul'Vl E11~i'lJL~Elnl=ilTMS

4

20

32

20

1
Sse = 200 MVA~S8lHr--?:-n--+--.J"'jn--t--~5'(l.---1

Vsystem = 22 kV

8 MVA 81"1VA 8 MVA 8 MVA
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'!iii 5 (5.1) ~"1161LL~U!l1'WLv.J~L'lf[l'iLyJtlU~61\1m11.1i1.lvruff':it'Vrl1"Ioc LL~t IIac ".IJtl""iL~£filtl"nu

mtLL~LrluU1J1Jf"'91Vl1"luL v.J~ a n1~1.I~G\11':it1J1JiJ~1L'W1L1tl·fLLv.JnL61tlf 0.866 ~1~~" LL~tiiLL~U!l1'W

n1':i~tl1"~':i~"~~~1"~1"

(5.2) Ioc ~1~~" ~"itl U1WLh IIac rltl\l91l

(5.3) n1':i~m"~':i~"~~~1"~1"~1':iL"i£Jn1lf11':i~ a LL1Jtl rl tl"911

a -~~+-----------4.--'------......
b --....I--:'+¥-~--------+---........-----+
C -~~+-t---------Ir--'-H----4I.....---+-

,-------o---+--r··----~-67E:C.JJ
i DC PC!
. ,. ,: E'. . :

DC pC:
'-"'<)-l-----' --J

€I
,. ,

'm~~.........._~~h.! >-- --J
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r-·------67"----······
'-----0--;----, .---II~-o--__I_--_+_'

DC PC

DC PC

L...-..<J'"""""t-_

DC
--,· £L

I ~u,~~.o Operating current LYl1L1el'hLYlmGli:lf ~1LmvfYfV1'lJ i:l"~LC'l £f
I

I 4A

I

0.5 ~1\.1cr"

I

I

I

8A 0.5 'l.l1WI.1"1

I

8A 0.8 ~1\.1cr"

I 4A 0.8 'I.11WI.1"1

I

I

I
10 A 1.0

I
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