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"iti 	212-472 Power System Protection 	 i@lawu 1X-ritu 

iqiicur,th  
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3. friwinviicuumuNvh5-1 LisimR-1911114'11-in5tivill.vuno A4 qillYthinif@m-YiLatidibi 

a@viAim-n.1 1 
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212-472 

1 	,v1/1-a.Ri'@lviv-IEJ ✓ vtl:Iiiiiafitr LLatvinLmlolvanu x 

muukiniSint art.iii@aL) 2 MVA61.11.1 

VIULS101 LSEmtutruiaae, 2 flt'661..11.1 

1.01 LVW111Rm5avniva2Lm@i 

11@lrimamoi 

	 1.02 	Phase reversing 1:11.ri-du@innelvda11:floTimtuultilx1.11@aavin5 

	 1.03 	Harmonic restraint differential relay viiiL1teliviititim1lii1l@liitIni5A'm,n7 

51,-will5aculleprwaw@liam@i.nummoi 

	 1.04 Overloading t'llrilvtlumn-1561otlavunoTunnultaJam@i 

	 1.05 RTD2,ThilEnninariliviiwiwn-A-Toqamiglu5tuvil@lt-itedaluaomily-inn-ii 
al 	v o GI 

	 1.06 	eiji-ToLL71Pukluvikctfed@lvnii@LaJalciiii'hirio 100 kV/10 kV , 50 Hz WI/m-10 9.8 kV 

n-rmil 49 Hz taol-MajLho Over fluxing IviZ@LLIJald 

	 1.07 v1.1@i,WalvunolvttliiinTe:lahlEmivi@6i-n-TAlolulmllavita41.1. 

1.08 Buchholz relay onntglviivilianlihiNfivviii@LvdalLvuu Dry type 

	 1.09 	n5tuamiLiallnii 3 'titjnii-arlikumwTlviith@lli,a611@lf-it.avuulowaviiAlit-iu 

1,115t1fUll@lf19.1/1@lIZ@Lvdal 

	 1.10 	Interposing CT u1hnliviAlalJ5winn5r,u6erwavillIwn-i-reji4.iaLiJalvi'llmod-11 

n 
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212-472 

1.11 	n-1161 Earthing transformer oi@Linfivtirdali,H5alf1-1Lilolyh41 ii@-iii,.f.iuT8r7-1ooni- 

12fIncili 3 

1.12 f-n50-J1wiljiiTuiwi@i'd@lviil olfildaVIAM-iiTiRz-,AcuLyu'unnionl5twiilvida 

	 1.13 niTtl@lriurra(1ilunultilowa-wo-iiamoilialvli'NfilvtloivillnAlaSilLa6 

VIIllEJLaT 87 Lvi11.1 

1.14 	De-sensitive 3rd  harmonic overvoltage relay Te,viil1bia.n5mlolf-itr 

L'o-)1111Eil,trtprwaio@nia.mai.nli,Ki'@lfilLtlo1,1A1.194-111i 100% 

	 1.15 6-1Aalt- -ni1Avq1-ni-ilitaact-rnr,NLFtunimtiuvtvill,l,i'in.tmilv,fiLtu 

	 1.16 fri7onl@5nitil,t11ThulifineAct..avuun-176'o-NalA1.1 

1.17 5Lagittifil@lfitiimio'A@5flnulutiOln5liti@t1,Nauu Low impedance differential 

relay 

	 1.18 	Air core mutual reactor i91@vi2:1@mialmtaerelliuntl 

	 1.19 	n-iio-nitiouliLLumr,uu 2 tiO r,Iii-fliTtuu4-rtin.1-18i1H-nanilvii@ii@a.rinn-i-inl 61 

-rlumurtfutliaLgE- 

	 1.20 	niTtl@lfiu'61eu-liloElliVIA111/115 Directional comparison ":),ii'llAlt-1/1"15FIlEJFIS1fill 

61:Ull Phase comparison 
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212-472 qin 	  511aiht.4-19i-a 	  

  

io 2  ,161l5EJULCI'EfU Vlou-v4jaH .m15:,-uull@lrithiaemAuFAcildil iikaivtriuuLihrui,m,iallu  

011/11A01L010t5EUU  

2.1 

2.2 
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212-472 

2.3 

#2 

#1 #2 

(--) Low-Z High-Z 

Li ear cou ler 

2.4 
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212-472 gia 	  51,-(miTtAl9T-3 	  

  

410 3  a.ioNi@iviirtiuTinilFilfirim 1500 hp, 2.4 kV `05:',Fililirril 85% vonv2iLaJno-laiLviiriu 0.9 Ajn 

litA)11.611'uni511@lriwu-n-Jtn5tuaLrnalni'LagvansLaT 50, 51 LLt 51N elitutnalfitiiiiinlwiaLvuu 

Residual connection 

3.1 l'I6R511-/,`CiviiPin6g17'1d-atna4 CT fiWIA.15tuullalfiu lou6i@lCdarwii6jm5-id-nainvrill 

iidl 

50/5 100/5 150/5 200/5 250/5 300/5 

400/5 450/5 500/5 600/5 800/5 900/5 

3.2 'aLfl-itlivilFiin5tualln6-"rnallt,a6otanuLaT 50, 51 um,' 51N loolinpriin-gld 

vanELaT 50 : 	A1t'1J 250% Talntuaiifio 

liijuhlAnnpi-g\wi@ltld 5, 7, 9, 11, 13, 15 A 

viLimaT 51 : Iii'annnri'wilmtuafifio 15% 

l IiiiuilAiTininiilvi@l.lid 2, 3, 4, 5, 6, 7 A 

viaJnEnaT 51N : 1.1ijuR1Lvi'ifiu 4.5% TElf15t1.017\ifT2 

tiii1JR11ATIfW-1-161191@1,1J11 0.1, 0.15, 0.2, 0.25, 0.3, 0.35 A 

3.3 •I'INILLN1,11111^1L001111501@l1511@l5t1JUll@lf%11 
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212-472 61j@ 	 '171)?ithr,.4-19.1-) 	  
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212-472 611@ 	  51~~115v~ 17 	  

  

40 4 1Zo6v1)al 3 Lrizt iliTrtifio 40 MVA, 34.5Y/69A kV lgun-1511@lriun-i5Ajoil5n-iultilotiN 

i'LaEiviariuLaT 87T 

4.1 1.11.F5-1:-,-vilinin 615'171...16H1 CT `Vililintuullolfiti 

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 

4.2 71o66Nunlvaao5n1591@ (-romoultqlkilfimuoli) 121 CTs, Interposing CTs 

wutsmluviavoULLe(mliVuIt.1) uat, i'Lag LA@v111,imtuovna111.,rdpg3iltrUiVil,fihu-m,viiriu 

fntuavril;intvinigTolaLLIJal 3 L'10 
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212-472 	 Ththtig9T-1 	  

40 MVA 
34.5/69 kV 

0 	 0 	 o 
P1 	 Si 	P1 	1 	Si 	P1 	1 	SI 

25 	 25 	 25 

S2 	 S2 	 1 	S2 

P2 	 P2 	 P2 
0 	 S3 	0 	 S3 	0 	 S3 

18 	 8 	 18 

S4 	 5 	S4 	 5 	S4 



212-472 

to 5 vIt@lf-hrilol.r1194-167ilim51:IgIN-ri/lrio 50 MVA 30 kV Ultinn511@lriunn5Ajo-m55tvrilli,rinar, 

n-nio-alkinlultrzrmawania.m@iloslisli,a6vilnuLaT 51 LLar, 51N m-ilinPu 'iLaElviLlEJLOT 

51N iiniwiaLvuu Ground return connection 

5.1 6/-19i@Noc,nm"aaTalvnownniamniolFrueiitaw5-Li-luvriu 50 E2 'llviyitvivriFi-lejlqi.m1 

int-I5v,LLaA'o-)15alh 

5.2 	Sat-1f11'G151d7urtiEl CT ittignm5lnli@lritln1A1(917Jmen.l 

5.3 11:0@rwii PS 6d@lli,a6vilinuLaT 51N tinIa6itlininvinnTnitiatil 95% 6ti@lvrtiomo 

mialt,@@it,Latimi:Aanii PSdtrtjihiA@ Safety factor 15% ilLageranntli'lwi-i PS UG1li.l'  

0.15, 0.2, 0.25, 0.3, 0.35, 0.4 A 

5.4 @11,3@rwil6nsnehteml CT firgglVii'll-1151@lfil,IfY15A'Ml77,V1/6111,1A10 

5.5 @TYWILLN1.11111AILLM-11111791M1TM17tUtril@lii`Ulk'll,LUIJAM175:-.1/6111,TIOLL8Z-ALUIJA'Vg7a1 

nu 

141.11M19  in6v5nd'ruli 	CT vilantuul@lriu i@li:Oanvr- 7115'1111tiLvi- du 

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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212-472 671a 	  5171"wthtiii-J 	  

  

11 / 13 



212-472 	  Tt7feith-i.Aqi-) 	  

  

II@ 6 5tuinlalriutieu-ii 230 kV Itql.141.-11 -1116MaglialriuLL.tru-ToNaginlvilmaikon.lizil 

RCT1 = RCT2 = Rn= RcT4  = RcT5  = 0.2 n 

6.1 @l6Safwil65w17t.no1142:1@6vtialn5t6wAva.Joltnvuullnit-iti 

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 

6.2 einvi'-in-mJiwila741..ifin6wm111,06 87B NfifinnnniLL51PucvinninliiLaEihrar,fialo 

LrioA'oil5nnEru@nvdmilnit-You LL61-rt4-111,1CT5 Lhon-aah 2.5 Lvill'ILR -re,vivt-winLL51Pufin6IN 

it,a6vianuLaT 87B d 
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212-472 .7;@ 	  TCìlat.lti-191"-J 	  
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