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1. 'lfE:l~E:l1JilGliIjj~"'VI1JGl8 'lfE:l '111J9 'VIU1m'1Gl'11~~E:l1JfiE:lUENjjE:lvi1
2. ~1'1vi1'lfE:l~E:l1JGf1£Jm11Jjj~Gl'1.1.i~uLGfU'VI1m.J'1~1J1V1~uLt"iu'1.1J
3. n1'1~E:l1JLiluLL1J1JtlGlGi1'11LLGlE:l'4C\!1Glhhl1m~m'l3''lIU1Gl A4 .n,,'I1u'liIn'lfE:lm11JE:l~'1.'1n'1.GI'L'lf1

lfE:l"~E:l1J'1.GI'~1U1U1 LL~U
4. E:l'4C\!1GlLIf\l1 L~~E:l"~1U1ru( E:l'4C\!1GlLlfun~ n'13'1'I1uVin'lf mJiNL'lf1'1.1J'1.Gl)LLiN~L~~E:l"Lii£JUV!n

'l.lUGlL'lf1lf E:l"~E:l1J'1.GI'
5. E:l'4C\!1GlL'VI1tl'GlU~E:l'VI1E:l1J1n n1 ~1'V1~1Jn1'1Lii£JU~1GlE:l1J
6. fi1'V1UGlLlfL~E:lnelGl'11~1U'lIE:l"vr LGl£JLtl'm'11"vl1 Lvh'liu

Gl''i'''~ 1:Standard VT ratio
1/1 2/1 2.5/1 4/1 5/1 20/1

40/1 60/1 100/1 200/1 300/1 400/1
600/1 800/1 1000/1 2000/1 3000/1 4500/1

7. fi1'V1UGlLlfL~E:lnelGl'11~1U'lIE:l"CT LGl£JLtl'm'11"vl2 Lvh'liu
Gl''i'''~ 2 : Standard CT ratio

50/5 100/5 150/5 200/5 250/5 300/5
400/5 450/5 500/5 600/5 800/5 900/5
1000/5 1200/5 1500/5 1600/5 2000/5 2400/5
2500/5 3000/5 3200/5 4000/5 5000/5 6000/5
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'!In 1 ':l\lGH:llJ~1m:uGifl"l1.l;i'Wfli\lL"lJ1.I

1.1 ':l\l £JnGl1 fl £I1\1"l1fl'l;\~vlGlfl\l~1'u\l€'i\ltu"lJfU::flflmLlJlJ'j::lJu[l fl\l nu:umlil fl'S:U1 3 "lIfl

1.3 ':l\l £JnGl1 fl £I1\1"lJfl\l ~\I e:i1il1.lnGlt U'j~lJlJ:U fl Llilfl'Svl fl1':lvi1 t 'l-fo\1U1U"lJfl\l'l.jIil"lJ1il~11il:Ufl Llilfl'S

LnIilLlJ'jnlil11u:U1 3 "lIfl

1.5 ':l\l £JnGl1 fl £11\I"lJfl\l~\I e:i1il1.lnGlt U'j~lJlJ:U fl Llilfl'Svl fl1 ':lvi1 t'l-f:u fl Llilfl'Svi1\11Ut U~m1::
m::LL~LnU:u1 3 "lIfl



"liD 2 ~:::1J1JiJeh:Jn'Um:::LL~Lfi'U"lJ ehUJu LGlu1&11'wdvij~ n:J3'rn:::GlvLL~G'h:Jt 'U~l.hi'1vrhv

6.6 kV, 50 Hz

CTS-51 : 2.5 , 3 , 3.5, 4, 4,5, 5, 6 A
CTS-51G : 0.3 , 0.35 , 0.4 , 0.45 , 0.5 , 0.6 A

6,6 kV, 50 Hz
1000 hp , 11 = 85%
0.95 leading

2.1 ~v1LFl~1:::vrvnerGl~1 t<f1'U"lJuvVllJu m.Jrlv m:::LL~

2.2 ~v1LFl~1:::vrVll~ilm:::LL~Viner'W"lJuv~Lrl£IVltn£ILrl"lJ 51 fhVl'UGltVl1'lf Safety factor 10%
2.3 ~v1LFl~1:::vrVll~ilm:::LL~Viner'W"lJuv~Lrl£IVI).Jl£ILrl"lJ 51G filVl'UGlhf1.li'1J&fv~lLViln1J 10%

"lJuv~lm:::LL~VinGlLLrl:::t'lf Safety factor 10%
2.4 ~v11Gl LLt:-l'U.f11'WLL~Glvnl~Gi U1v~~"lJ uv~:::1J1JiJuv n'Uii



,ria 3 ~"GHJ1J{:i1rnlJGi£l\lbJih'l£li"L"lIlJ

3.1 ~"£lfi1J1 [Jifin1"SG'l"S1~~£l1J~.fl11~ Overfluxing 1uLLnuLL1J LV1~n"ll £l"V11J£lLLlJ~"

3.2 ~"£lfi1J1[Jm11JLLG'lnGi1""lI£l"n1"SlJ"S~£.lnG'l1."lN1u"S~V111" Buchholtz relay LL~~ Sudden
pressure relay

3. 3 ~"[J n&1'1£l£I1""lI £l"~1 LV1G'lvlvi11lfLnG'l n"S~LL~f.l~Gi1,,1 U~.fl11~n1"Svi1"1UlJ nGl"ll£l""S~1J1J

iI £l"tiU~" t:lG'llJnGl.fl1 [J1~V11J£lLLlJ~" 1.113 "lI£l

3.5 1L~£ivlu[JlJhrtuVJn"S~1J1JiI£l"tiU"lI£l"V11J£lLLlJ~""lIU1G'lL~n lJ1un~1" LL~~1V1f\! ~£l1L~£i
"l1uG'l1G'l



'2111 4 ~L£'I£Ii] fl\l nULLUU1Gl ~ £'IGl1\1fJm.l11J11'lfi] fl\l nUn11~Gl1\1";;j1511 £l'l.u"LfGl"LIGl£'11WlI Eh'lVllJmLtI£'I\I 3
LvJ~ .n\ljj~1~nGl 50 MVA 34.5Y kV /345d kV

4.1 ";;j\l1L~11~'IA"Vl1~1 £lGl11~1ULL£'I~1t1LLUUn11Gl fl"LIfl\l\UJ fl LLti£'1\1n1~LL~viGlGl&f\lGl1UVJGl£ljJiJ"LIfl\l

VllJmLtI£'I\I 3 LvJ~

4.2 ";;j\l1L~11~'IA"Vl1~1 £lGl11~1ULL£'I~1t1LLUUn11Gl fl"LIfl\lVllJ fl LLti£'1\1n1~LL~viGlGl&f\l Gl1utI :i1JjJil"LI fl\l

VllJflLLtI£'I\I 3 LvJ~

4.3 f11'l."lf Interposing CT vljjL~1\1~f1\1&i\l1t1"lJ1\1E:l1\1 1J1t1-rUn1~LL~vlGl11";;j1GlGl1UtI:i1JjJil hf
,

jj~1 Lvb nu n1~LL~ViGl11";;j1GlGl1UVJGl£ljJil ";;j\l11GlLL~U511VlLL~Gl\ln11Gl fl"LfGl"LIGlmGl"LIfl\l

Interposing CT (11GlGlflU'l.u1t1)
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'liD 5 ~\lG'lel1J~1mlJGlelvh..lih"eli\lL"l.Itl

5.1 nl1Gl m~~el\l fi1 L'UG'lt 'WvhE:l\l ~ujj ~lH5 m:b1I1\1

~\I £J n &11el£l1\1ifivi ~11J11flil el\l nU"llG'l"l.lG'lE:l1G'lmfLlJ L~ elf"l.lel\l L~~el\l fi1 L'UG'lt 'Wvh~G'l1\1 ~1

E:I\I~ut~~1el1J~~lJvfuvi 100 LtlelfL"liUGl1J1 2 ifi

~\I £J n&11el£l1\1ifivi~11J11flil el\l nU'ltG'l~U11J"l.I el\l L~~el\l fi1 L'UG'lt 'Wvh ~G'l1\1~1E:1\1GiU
1.11 2 ifi

~\I £J n&11el£l1\1.flel LLE:I::Vl1J1£J LE:I"l.Itl1::~"~LE:Ir.rvit"lIiI el\l nUnl1Gg£Y L~ £J nl1m::Gj'u "l.Iel\l L~~el\l
fi1 L'UG'lt 'WVl1ofi\l'i~1U~1J1 2 "ll'UG'l



chGifl,GlU1Gl'Hl~"lJfl\l L~~fl\lti1 LUGl'1:v-lV:h 50 MVA 15 kV ~\I6\u '[Gl£.IL"lIG11Gl1UVl1ULvi fl

~1nGln'j'~LL~~Gl1\1':l'j'~\IGlULlffjFI1Gg\l~GlLVl1nlJ 10% "lJfl\l~hn'5~LL~VlnGl':l\l1L~'j'1~lA"VI1

~1~11~Gl1UVl1U~Gifl~\IGlUU

C'I1LmL~tfilfl\lnu 51G GlGl&t\lLLlJlJGround return Lviflilfl\lnun1'j'~Gl1\1':l'j'~\IGlU"lJfl\l

"lfGl"lJGl~1Glfl1fL~L':lflflvi'Gl90% ':l\l1L~'j'1~lA"V11~1£iGl'j'1~1U"lJfl\la LL~~~1n'j'~LL~

Vln£i\"l"lJfl\l'L~tfGlfl\lfj~1Lvh'h cl1~1 as "lJfl\l'L~tffj~1G1\1U 0.3, 0.6, 0.9, 1.2 A



'liD 7 ~'!GHllJ~lm:uGiu'1.t1ii'Wui'!L'lJtI
7.1 m1~Gl"'J'!~1"UUGl1.GlviLnGlifu1.u1~lJlJl1~lJ"hnnvl~Gl

7. 5 ~'!£JnGl"'JurJl'!1Lt'l6:Ul 2 "UUG'lvI~1:Ul1f1'll1:UlhriJu'!nU1~lJlJl1~lJ,.fLLV1Uvl1Lt'l6LLlJlJ
lG'l~t'lGil'!



"liD 8 1J~'U1f 230 kV "lJu"'i~'U'UVlii" jjL~'i"~f1"LL~~"lfm;!~~hvhlG'l"lJu"LVI~G'lGl"LL~G'l"tUgtl"lf1,,f'i1"

230-kV

L1 L2
75-MVA 150-MVA
0.9 lag 0.9 lag

8.1 cf1vi1m'iiJu"nulJ~'U1filLG'l[JhJ1L~EfiJu"nu 87B ';l"iL~'i1~,,{Vl1ilG'l'i1~1U"lJu" cr VlnGl1

tU'i~'U'UiJu"nu

8.2 cf1LnG'l~G'l1"';l'iviLVI~G'lL2 ii"jj"lJU1G'lm~LL~~G'l1"';l'i~"~G'l 30 kA ';l~vi1hf Cf3 LnG'lfi1JGl1

~"jjt-l~tVl1L~Ef 87B vi1"1Ue:iG'l'V'l~1G'lGl",ju~"LLn""lJLG'l£ILtl~[JU~L~EfiJu"nuLtlu~L~Ef 59
';l"iL~'i1~,,{Vl1~1LL'i"Glu~nil'V'l"lJu"~L~Ef 59 cf1ti1V1uG'lhf~1'wnil'V'lGlu"jj~11J1nn11 2 Wl1

"lJu"LL'i"GlUG'ln~iu1J~L~Ef59 tU"lJrn~viLnG'l~G'l1"';l'ivi L2 LL~~ti1V1UG'lhfcr VlnGl1jj~1

m11JGl1UVl1UGl1uVlGl [J5Jii 1Q ( iL~'i1~,,{LG'l[JvbjGfu"~';l1'irn 1 t-I~"lJu"n'i~LL~L VI~G'l)


