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SS MAINTENANCE GUIDE

&l6m6vur LHl6oT Hlemev LIS H6L &6resN&s Carcuuriq Il Flev QN QQUIRIGET

1. 110 kV, 33 kV, 11 kV fault level & SS @60 display L6soT6emNuN(HESEMST 6TETLIENS
2 mIH Q&G Qsmerer Geouesur(hLD.

2. Glemeun LOl6oT HemevwimiGeiled equipments failure &@ earthing system
LUSSMEUTE Q6LEVTHG ST (PSS STIEILTS Q(IHSHGLD .6161G6, (LD HeOI6L
GUITGILDTEET SleTaM@ 617 emuLiey Q(HSHMST 6T6tTLINS 2 MIS) CIFUIGI GG TerTen
Geustor(pLd. Fault level@est SiHeuls spamenl.  Q&FHS, HGHemeT 500
ST  UGHFHTL (@ 6175 JTE 500 YUV SLSHGID 6TILD
SIMILDTETIHS6L) 61HGHem6nT 61085 TM(HSBeT Q(H&S GCouaui(hd 6T6TM AHMHG)
Qameun(h 915560 QHSHMST eT6rTLIENS 2 M| & ClFULIG| QsmerTar Geuciar(BLD.

3. 206G ueu gomereroumiog Bl jes® Gmobs UL Qraud i
e @ SHMST 6T6tTLIMS 2 M &) CIFILG| Qamerear Geusir(BLd.

QFDLINWID SS@eL WwemmHe SCHFTE G Sleujseilesr 2 aplGUT(
CLP6OTMI LIS IqmedTervUMIOfSHEh&@GLD Uil wimemen GO 1(h&H G 61jH GLoL
CUITLL6mg mearmlu|L60T [Hlémeste)| SafHCM6DT. [T GCoUmEL LIMTEHSHE Folg LLIGNT,

despite his union activities.

SlmenisH G 6175 L (HSE@hD, HGHG mFH 6IbeTerv/Mley LNGaTLLTeL
QeSS UL Ig(ESHMST  6T60TLIMS, QUMHLLD 6(H(PEMM, 6IDIYTIG 615
Qr&lervL_esrerv LUMJ&H@GLD GCUTG) 2 MI&) CIFIIZ] CISTETETEVTLD.

&8 SIQFervL_LJerv 617§ L (K& @pLD LDMM ien6urd Gl 617G LN (h8 (L 601

QenemwIhS(HLILGI HTedT BHeLeLG. Flev QL MGeNEL GHeims @enTISHTLO6D
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QI g (hLILMT&ET.LILG.  @(BHSTL SUMEMHOU|D SHeUSWID 6TJSH  Hifl (HL6dT
@ encong GaL GCeuenl(BLD.

6% HQIFaQmI&H@& &MULUT 6175 NG Q6%  eumiLLevemev.
TLIGUTCHT Sl(HIUNIBLILTTSET. 6TRICHUITOUS 6TehSUN(BHEHTEL BTG TMHM
all(BeuF] [H6LEVF). HLOG] L& Eh&HS, HTLILIT HT6ST HRISLD.

4. GLITLL 6V 6L L 6)60T 6T1(h&H G| SHIT60T 6TLDIYITIq 6T(7& ClFFlervL_ 681610 LITTLILITTS6IT.
SI6UTS6T DOHSTVID, J& SSeJ (WPWMF QFUIH SeUAIID 6T]H QFFleroL_sirerv
Qervly Lietiesr Geueuor(BLD. 61Dy jlg LNEWITS @\ LILN60, 6T& QUL L[] ¢60Tm)]
2CIehy Q&g g@/SS ¢ , ER geréseombd. epeuQeunm 6176 N 1q60ILD,
seOUGTL. 617§ Qr&lervlerery, @etongeliquled 617%H  Qr&ervLsiterv
@eutemL_ LD 6T(LpH MEUEHS GausTu(HLd. HenLL GalcLW, 2.0 € (LPEHGETE@HLD,
Qevmgeniquied Geusdbuy 5.0 pUSGTELD QHSGLIM LTTSSHIS QsmerTer
Geuevor(h'Ld.

SILCUTH| 617§ SL6FaQ6H (L (PEOLWITS Fifl QFWFGIONL GCalsuhid. @mmiL
Gurreor GuUTeLL. BHL(B&Hemen sieuSwid rHmiell. CouamuBL.CamTamL &Mev & HeL
Seorwld 6176 L H&EHEG SHevoeni) el Ceussor(hd. Fmuiled Qr&ervigealll g
SH&OMs 2 dien QL MRGeML 61H CIFlervl_ememery OGS &HeU6UTSHGIL 60T
ugmfl&s Geuesor(BLD.

5.SS wmjiqev Lev, et SIFHSHHSTEL iR ERD Heoimmd @QIhS@LD. SS
AHSGLOILLD uTemmL UGHWTS QBHSTL ER SHHSWO([HEGW. AHUMMMS
GMMESHS CHEMEUUITET HL6LIG &0 61(h &S Gev6wun(HLD.

6. 6175 HEI6ETEaR60T &I(HLILNIG&SHMDEL LIMTHSIS C&merem Gaueni(hLd. AHSHMS, Hevly
Nenms/&f 661 6TeorMoeL QUUTNGTL Silg SEBLUUTTEHET. & 6TeNHTSH SH6dTL &L
QEwwITE). 101G, 6178 LI QMUINEITL 61V 606815 6MEGU|LD {eVILOI6BTILILD QLIueoTL
Il9HF| MEUHHITEL, .~ LITLL &L 6TaflHTS L LOlemF Q&FTMEDL LD, gJSHTEUF),
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Hipgener QBHS SMILL g HSHBHSTEID 6TaMEeL AHFILLD. AE/SS EHSTUILILD
SHLSGD CUTAHELELMD EsTSHG 61765 LN (BEHemenuid ClLjssseons Gl&s
Qg  gruilerlev  SMILL g SHHESDST eTevT LIMTHS o6 Gl
Geuetar(BLd. Qeme ~.LmeLL1g.60 15T 1q.HlL1 gy earmGeor, SS @6b Gy LNCHS L 6)6dT
bSTGem, 61765 UL sMIUL SlgSHGHSEDST 6T60im) S SHeleNss
Geueuor(pLd.

7.611% Qu&levLlerey  GMMeUTs  @QBHHTL  Heolf,  QUeIIGL MemeorL
CUTHeUTT&ET. G, SH% CHISHNG & QFUISTQID, HTaTEHL N 2 6V (HLD
Curgl o1& CBSLIg6) ellemenemels Hmeol H(hHLD. 6TeTGol, HFMHGL UHeLTSH
EMGMIewnt 2 LisnLd HenfsHg 2ammleniTGev GUTSIOMeNGI. SiLiLlg 2armmid CUITS),
sOUILILTNGL 2a1MM & FarLMG). 2_LIL| 6MLILIEHL i1 &SI (HLD.

SH&LMSH N &5al_MG). Sl. D). Si. ).

8. 9IS &IGImewur L6t HemeowisSleor @guinmer GCuULLF UM UMTE&HSE0MLD.
Henmuw HLeneu CULLf] ~.Quulleonmed 11 HGeur 5§ NCHSHSIT g0l 4, &HTLO6D,
fev gwwId NCHSST Qealgliugian(. eeutleum(m afllqeld UL C1&F6D
VLS. NG HCallly QFs CFWLG CrssTIEH U GCeueu(hLd. ClFe6L
GeumeL_GL.&, sp. gr. UMISGLD CUTH FTIREMT .- QFWHN_(HH Hmeor
LUMT&SID. @6eLemeuGLLIcD, 9ig FTIRIR GCaumeLL GL mRH He STlllGHGLD.
SLEUTITEL, S,."L1 LIGTUTEO0T FITTEI6MI 4,607 LIGNNIQIF], S60G T (PSHSULILD. QUMITLD
RHUPMD MEIHH ClFeu&aflld sp. gravity UTIHG CISSTIL  LIGGuT6wor
Geuaini(hd. Qeuliud, sp. gr. @60 WMMIFMeL FJOUBSSHQUSTEL CILLDLCHL &I
Qr&amy(y uevueosr Geueiol(HLD. €26UCl6UM(, 5 deg cen 2 WIJEUHEGLD 0.003 Fal lg
eOILAIL_ 19 MG 6T QHSHMST T60Tm)| 2 M &) CIF UG Q&meTen Gauesu(hLD.




9. Q&ev&eafer sp. gr. 0.03 sieM6eysHE aNGHWTED QpHsHTeL 2.50 Voltage per
cell emeud ) I &emev&lml FMije3 ListateutTl sp. gr. Hlemeowimd @ (h&GLD CUTE HmisH
QllLeomLd. QFev&aflen clgemill Hohg meus s alll(hd Hmeor quick/equalising
charging uetoiesor Geueior(Hld. FTGHMIEWILNS ~.LGeLMLIq R FTTHIRIEL @\(hSHEGLD
CuTg| FaL CHerv QeuaflLims, cLplg.uileD 2 61TaT 6pL 6mL Si6DLLILTLO6L @) (HSHHMST
eTe0TM)| LIMJ&HH1 & Clamenar Geucr(BLd.

Quick charging Gumg Geuliubléney SUSHSLOMEITL FTIHBIR  SHEHIL 60L&
GMME G5 Qs memerevmd. GULL Il ¢hLI6L sT&ervammervL ~.GL6H 62 (heUsns 2 M)
Qaig Q&merer Geusn(hd. GCULLl ehLOleL &l QUKL Semen GuTL (G
erOGLITJ epLD LOMTHIF] S SHOL& Fal M.

10. 110kV SS @6b 30 Volts battery system @Q(5&858 Fal gl LB QHHSHT6L
110V battery <486 wrmmiiell Geuan(Hbd. ¢peuCeum@m CULLf&HGW Qe
gmygrev A@hsHe Gaucu(hibd. §lev HenevwhiGamned eroGL 6L 6nLI FMTRENT i.~L
LI6BaT6u0Tl 6meUS ) (K LILIMTSH6NT. S1G| (DMMIVILD SEUM). & EN6ITUL|LD S, 60T QIFUIG| &IT6oT
UG (HSHS Ceueui(BLd. SILCUTH HMetT 6TOICIRETEFSHEG &L MIGHE0I6LEVTLOED
S &G, Quen(h UMIRISERSG WGP MRy QT GL a6
Wenmuaed GuL_L[f] &My Lisoresar LIutedTLI(H &S Geveui(BLD.

11. VRLA Battery, maintenance free ¢1601m)| 606518 & 918 6m601L GUIT(H ST SH6.
61601 SigILIUG 6L 1% not reliable,. Flooded lead acid battery gmeur flexible &

reliable and easily maintanable.

12. Battery,quick charging @60 epeuCleum(p C&F6LE0GYID LILIELEN 6U(HEMSHT
6T60TM)| H6U6EN5HE Gouau(BLDd. (LML 66V 6TIMMEL CHMA afs & il L &)
6T60TM)] SITHSHLD. S1H60T COUTELL_GL 83, sp. Gr. UTTSH SO (H HOUFUILDTETTEL oMM
Q1L 6VMLD.




CuLLfl &QersLl] NGl &C6Tag6T JeroLM&MD6L, HFHHI GCUTSHTLOEL
LpTLDH &8 Ceueiun(hLD. BHTRIG6NT 6uTed GCLITsSTM CQUTeYIL L L 6J LIS &Herled STLILIT
NG, erv@LesTQevey GUmeLL & BHL- GUITL (B UFMLH&CHMLD.

13. gU&LD, GN&LD HLOG| UTLDEHMSHG LOL_ (HLD6L6V, L6 FTSHEIIRISEHSHESLD Sleme
et 618 epeubeum(p CLML 6L a9l LeystT CUTHID, NCT&Es) SHetorlGrmed
Guestey, &uULNG&HeL, TOMMHM  OAJOLESIRI  UTHerv, 18, g& GueumeL
ST GHEMGU|LD &iGHGHLOMS Serfsor Lievureust Ceresor(HLd. @CGeveumDd, GLomg C&FmeLeL
Geu6worLmLD, BITGLD SEUSILILD 5% FHLOMS 061G H|5 CSTETETEVITLD.

14. Qged QL [JLOleTTELEMENL LOIGHEUD &SHHLOTE MeUSHHH G&mernen Geueur(hLb.
QUL Gmedlild Clg36LE0) MeuSHEGLD CUITE), LILpeng &leafest LictoreutTL (b 6M6USHSEDILD.
Qpemmw GUTLE Situ Geuetrg WFevenev. &leoT GeoWITTed (LP(LPEUGID &6l
Q&FIHTEL CUITHILDIT6UTS).

15. fGev,&6u1_Grmed  GustTed, HULINGHEL, DTTOLE0IRI LITHeV 6THleIDd 6160)
CUTSTHLILG &(& 6TLEVIT 6L 0L HEMETUILD SIeML_G &) 061&HS Ge6TI(HLD. 6TE01SHHTS,
LL6DETT QUATTEHSS Fal_MH]. SILLMLID S1H60T CIHTELM6V FHIThIS (LPIGUIMTE]. LDTTL g 65T
GrL &evevl] euMmISIL GUITL_6VTLD.

16. GULLIfl 6m6v.". 5 QU(IHLMIGE. 4 6U(IHLMIGET Y GLD CUTCH 6TervIqGLOL. iem)ILn
QuoOm, CULLIf SIeML Q6L eUThI& emeusHGHIH Q&meTer Causmi(hd. HHMHS
W6aTGL Q&6L Hlemev CLomELTE el L meyid mmmiailL Geuesur(hLb.

17. emLp &Tev§HeL, evuemil) UL (h UsCameverv flGe el 8 16l 4,68
D& FMGMIERILTS Q(HSGLD. ML STLHHMEG (LP6TCL SihG FGevemIIULD,
OLTC Surge relay6®WIW|LD LIT€O1& 63T &H6M60 &HMM) CLPLG 636UESHEVITLD.




18. wenLp HMLHHMG (WeTGL, Cleusitarn Bif CHMISTEUGIGILD (L6TTC681E 51115608
BL_6)Iq &6m&HSHM6NT CI&FILG| 60161658 Ceresun(hLb.

19. DémLp, LUIeD 6TEE I &6m&H&H6men SONMLDITS S6USHT6uNS S eUFGeU6u(BHLD. HTHM)
LIeVLDTS @Q(H&HGLD CUITS| 606015 G| LOGTENITL 1q.8H6m6rTULD Lq fILI LIsGoreusil 6m6LILIS)
Sl6n6aT6U(HLD SINHHES.

20. 16065158 GLerv FGeVWLD S, &L L TE(HHSTEL 60WI6ET GLILGIFIT6L LIGTUT6uoNTLO6D
QLervL FMIY LGS Jal Mg QUTSeuTsGe, <L 1Fll oyergib o L Geor
eplq1 GUIMLI &MTER LIGTUI6WITLO6, eLp6oTm) HILOIL_LD 1g GV LIGTII6UDITED, 6J&MeUG] 60 LLI60T
MG aNPHSTEL, HEHEUL 6 UM 2 6. Qg FLWSHHCHDHMTEL
GuImeL H6mL_L1lg 58 GeveioT(hLD.

21. iggmesterv..umyog Geom( 70% Qe CunGy, trfr capacity enhancement
or additional trfr estimate sanction eummi& (Lpwiev Geuesti(hLd. (LP6ITGILIELEVITLD
NCeneslimiled SIS UTHIGIS (PWDHESTDCU. (PWDHE 2 L wim] Q&LpE &
SJ6TL_LIMI].

22. 0Cr&& & 1N868560160 2_6iTer I & 1T 6rv,

NCr&&] ULCTageT HHJFHILTEL gumeromdl slpeor(helll eumiiL 2 6.
iHmen HaNJES, b -Lulerv Ged, GFevGleom. .LeT GLLU GUTL( €Ll
aNL_L_meL SLp6ut1(h el ML @\(h &GS LD.

23. 261G alllqeVIld, el SYLILIGHL L[], émL6eOL Gl&6D Sp. gr. Sisrevilulev,
198 HeavLsHetT 198 55CED, IgpmeTervumywy, NCH&s[ &Sgev, Ligery,
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DEFTCLLJONV SIMEBTHMGU|D FHOULUTES SH6UTNSHSHED, SFTSHTTEUUILONS
gomeug sewoiLmev 2 L Gesr, AE, AEE @L1b fluGumil Qeuwied ULp&S
M6UESELD. 1q.8 605CHD HUHHWTE QHHSSTEL MRT @L Lb QFTELEO) S QL 60TL
Liegoteuot JHUM(H Q& WILISHILD. QLITGHIAITS, LDNLD STeLEE6D 18 06CHE ol SEs
QUMLILILGHOT(H. LOEDLD STLHHME (LP6OTL 6vILIesTery LI LDT6TE: 60T @60T6rVEILIFNR 6T
LengomIld Gumg), SS total shut downid SICGHEhER LIGTIT6HN Si6m6uT&H G LITMLOHILILY
GCoumeusemend UMTHSH Meu&Hs Gelsui(Bd. LUCUTE, 198 N erogemen
105G NG 4.8 FJGL (P(PeUD AsE] Q&G a6 QeiTaHCeag6i Ul
Slevev g CalemeanGul wrmMielL Geuau(hb. QemnGelisveomd GIFIWILI MRTEHG
CroI(pLILG &6l LD. AE/SS coordinate GFULG, C&HMoY,UILIGHL  Li6uoreutieuTey,
LenLpwl, 198 605CHER Sllq&8lq. U(HLD 6TaNV6TerV 6rdleLmeUG| CEMGHemen QFIIG), &1
QFIIG Q&memareuLd. emLpuiest CUTg NCT&HS) HULLN&HS6D, LDTTQE0IRI LIT&e D
SMEBIHHVID b LT 60T QFIIG 0euss Geustor(hd. GCULL Il eroGL 6oL
SI(HCH LILL QG TRIG6UMGHE SHITEHUTEVTLD.

24. wreMHEY ugTUYsSeNssT CUTCSHT, 6LV JHTeUG| LN 6] Y&
NCr&&0, Lagadhiens SlenL &6 CULGCrmemnen Halj&Hg &g & cLpeold GlemL LILIg)
amhsg. QULGHTeLMEL GML S, KoMy Qb Gumg LW B
eUMUILIL|630T(.

25. gTev6Terv@6L LD  LL6TII(R&ET  @6L6VMDEL  SleUSUID UMTEHSIS ClEmerer
Coutoi(hLd. 65Lf GUMETIMS Hemend  C&MLEOIGHET  CLPV(PLD  HLAGSHEVILD.
sTeV6TerV@I60T LPMIGL  gilmedH@Ld, eTervstTa @t Siel L] Geueds@Ld
AQemLulled UsI&HeT @eLeuMbned LMISHGIS Clsmerer Gousm(hd. Slemed SMbHG)
Gumi seummlsor GLoeL Ig.fmeTervLhlasst Leufled Nenmme g8 CQh@GLLY g5
FLhUEURIGET 2 6001(h. UPMIGLD gilumraln@d CeuedlliLgseG QenLuiled (b
GOMIL UTemnd ienwdd UsT Ch@UY WifheGeT Ugeumned &h&s el
QEWIGCHITLD.




26.SS norms ug fire extinguisher QHE&EHMST (TETLEMG LD, H6MEU 6U(HL LD
RGWemD Njageag) GLervl Q&L UL (RS T ¢T6iTLmSUID 2 mId Q&I
Qameiter Geuei(BLD. €2 (5 Hienewur LHl6oT HleMEVISHHEL ~LILIT Y 60TCLITE| S6M6uu1&HE
LD6UITEL @6LELITLOGL LNGELD &L LILILGLMLD. 6T6arGe, 626U66UM(Ih Hlenev s SHeyiLd
CUITGHILDITET a6y  Hevemisnuild, Lewsneow|ld gourlh Q&g G&meren
Geuetor(hLD.

WPHeIeL @ UHNGeGW eTpdHulenGeanres. STHMI GHTLIL goUBLD GCUT)
SIT6IT lq.JMEsTer VLMD Ql6uIqHHMG), 6TETGoU 24 uTN6L 655HCHE Q6LEVITLOEL LIS HIS
Qameren Geuesi(HLd. (Sr6oil- CUM@GLD LevL] Gmedr 6Tl Coueioi(BLD, SIJ6UoIL & (HLD
lq-JT6BTEOLIMTITLOI 6TIHIUIS Sal_TG)).

@@ &l . Hemeowigglev LV breaker fire & CTs burst. si(h5% mmem Spl.
Maintenance Bucholz's relay gas check ustiemiib GUng) trfr fire gy 6ug). 2 enGen
918s Qallud Q@ombglenerg. STOM HOLHHHID ~LUU] & 2 61e1gH. BHLD
henpaener LUATHE CETaTlmEaIL  FaumiGemear USJHG C&meTais),
QUMHlWSHMHGLD, @erd QUITHILITENTSEh&ESLD D&ELD HeLeVGI. &6UMI&6MNedl(HhHEl
SMGesr UMLLD QUOMIE CI&TeTem (Ll ld, Sienel M Heummid @k Ui
S,60TM6L, SIOIMEDLOWITED QFUISHUMEMME GSMMLD 616318 SH(HHTLOED 6560TILLIGTIIL
S5 LUMT&HGLD Hijeunsd @ bhEmev L (HGL G FTHEHWID. 6T aNughSHeL LI
NenLpdGerett GLoew DP 61(h& & alij &6t 2_6to1(h.

gomeugl, Luelj trfr fire SL60TM6L 6MLJSLIJ CLPEVLDTS HEMELEU(HHEG HH6L6L
QF6TMMEL, SiG| L] DLJEL (5&G Q&M SWieneuoili Siflg &HSUNed bL &
QUMLILILIEHI(E. G6MDHS LILFLD 0L JEL (h&&MeUG CFTevedlall Caueu(hLD. ..y
SN & (HL60T, C1&. CILIT. [H6L6V SIM(LPSHHEH6L Q(BLILIG SHEUFTHEHEL 2 &6 LD.

27. MRT/SPL Maintenance Geuemev UMIGGLD CUTEH ABHCLCW QBHS
SENGSHH UTDUTL HeuelsS, gaTaud SiMeF HHMeL BLSGEMST 6T6TM)

UMI&H G SiULg Cul iemefls Clsmerer Geuesu (hLb.
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SlUugaN&er sredlum@G CUTgl, MG LITMIGEL QMRS Q&TEIIH, &6
&afFeriled (h FHLEMEUUITUH ShRIG LN Qb eumilenu gnuGSHSHs
Q& merem Geusuor(HLD.

61601 35 eu(hL &Feferdled 15 @L MIG6TeD (except hydro) Geusmev Q&L
QUM KDL G508 Qenmelsst &hg eUILTHEGeU &[S HIHNCME. (Ol 19.60 &6t
af(p LrHMID CUTgl SIL_1q.6 Q&TEI(H HLLLMT&6T) Heor(LpD CIL&efl&H&ed L
sIpBINmS QUCUTHMBCEH UPGSLTEHS CaTertar Geusni(RD. ETPS @60
Q®HS 5 UL LI EILD BL hGeUMemM(sTeoT LilaverSiml 2 L' LIL ) e1(p&Heil (B
SIT60T HMISGL CUITCEUEIT. e6aTSHGID CFDUFLDLMTSSLD CleueTannd Led G&Teui_gi.
&GUWILJTEUID Fal HlV(H&HG UMLLDTS IEMLOUIEVMD 6T6n)ID BHLOLNSenSHUT6L HTeoT
6T(LPBHISCM6HT. UMD S EHCUI €2(Ih SAFILIOULD HTG6T?

28. pmedt EE/QBeLe0I&GLILILOTE @\(H&H@EGLD GUTE| SS /Operator conditions GI&TELEVE
Q&meLedl LRSS URSHUNBHCHe. SICUTH SQIfSaTNLD GODHHH 2
QL &6MSHL Caetall CaLsMneL al(Beudlevensn. Sig GumeuGel LMHTHEN
Bligrfeid, @Qsi(@ifell UJaId) SHeUMMDD BLEGWL. DTS IL
QUMM HEMETU|LD Fal_lg (FMhi& CUGHLOILEVLTLDED) QU(HLLD @\(H(LPHM e60TGL
Qableotmy  BLSHWGIGNEH.  SiFeumey, LNJFenesT  UHSHID 2 601(h (3G
@6L6VITLD6LIT?)

29. G110 Hlemeows,CLo.Lm.CUIT,C1&.CILUMT.SIeVIQIVSRGET(HLOG Heold) free space
@ ®HSTeL evulerT @6LeLMH MM LGHSHaT6L LOOMIGENT 6UATTHEHEVMD. SHL ST
GaliLy Geurjl SE sievieueuss5led 2007 @6b 6T60d (LPWHAUNGD BHL L BHIHMIS
SO SSHITEU LD & &60TM) SH60r6rm GLITeHT LOMGHLD LIMT&HS ChHe GLITE) 61607 &H65ursemenGuL
6T60T6UTITEL  [HLOLI  (LplgieTleemev. ep(h Heoteord &TCL 2 (Heumdl @Q(bBHSHS).
QemeIHES Heorm.
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30. Damaged Clamps bolts & nuts, shut down GuUIg| (W(PEUGILOTS LOMHM
Geuaini(hLd. Sleumenm, MILIGUD 6TDéTerv GUTELL L TGeLGU LDMTMHMITLO, 3l
3l6vev ) stainless steel boltal bmMmevmib.Stainless steel bolt durable, but over
tight emeugsmeL 2 L Gt 2 6mL_hGIeaN(HLD. BT SL VT SS 6L (LPWIME Licvoreusi
UMJ&HSHG EHMTUSLD 2 _61Ta&|. SY,601MeL, ~.LUMTGeLM S @6L06V. HEUILITSH6T (LPUIME
Qauig umjsseomd (stainless steel bolts ok for GulLfl, @6y
&6 F060)| 5 ).

31. (permQueLeLND, 681G QBSHGWL CuTg, GFUNReVY LUTTHS < uled
LrHMID Geuemew HHMWIWITE Q(H&GLD. QUCUTH mTHH 615 EnHLD
IHmUULL (??) Heneoullsv VCB @6v eT6dresr GlEFUIuIe0mD? ~LLI] QL L 6)6dT
6B Cumgl, NCT&sFleIDd eowstt HeafiLgsiiav hSHH NFNDOIW GHeDMHS
UL &L eeim] SLenalITelS|, GGermery - eLILeoT LIGGureusi, Hlemevulmsst LOMMILD
SIMFU|LD SHTEOILTEHEL S0 CQLUTALLTSH 2 6o UYL ey &afly Q&uiwl
WWnHASSeMD. AN  SiglUGHUNEL 2 616  WLITESRIMNS LTTHSE,
Ceudh@eaud FHNs QHSHMST cT6iTLIMS 2 MIH QFIIG| Q&TeTaTeod. (@& Lmm
spl. Main. @60 CaL_(h Q& flhGl QsmeiTermevmLD).

umligedlesr  QeummiL.  Hemeowmiwl, 2 emefemeilLs@GLW  (incoming),
QeueafuNemesurLiLis LD (out going) @émL_ulleL LNCT&SI epLiLIsT Hlemeouley, IR values
UMJ&&6eVMD. HhGeT GFLIWD SS 60 gulled GQLevl S cpevd emam
GeumeLL_CL g Qar(hss UTTEHSE Hensalled 2 6eangl. Lagadmiganen Sefeor
LI6voT60eT) 63)6U5 818 QS mearevnLd. ervlNflil FMJRIR Q&S TstNFHHeL Hif 6rv L
ellL_eombd. @G&eveonGLo, @iLilg, @Lilg Q&FWILIELTLDT 6T6oTM)] Spl. Q6L CHL (B €LILGH6L
QMRS Q&R CFWIWIOMD INMEG JHTEUT U 60TMED, QFH6EUTEL HT6oT 6UhHS S
6TMILD LILNEDUWIS HaNT&HS.
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32. N&ENQeo1 el g USSWL 2 6mem GQueLCevmerv IgL CLMHIGWIL o8,
LeVeiesId emLeudHled &rer NN QeummIL (LD Uevelsrd SienL[hS)
Qe 55 ANBEME. (Sl  QFTLMS Fal Mg, QLUCHTEH yHaNGEDE
6T60TM] QEFTELEVEDILD), 6TLIG. QEFTEITEIMEVILD QBL f1F6VL 6T63TETCEUIT 6263TM) & T6OT.

33. vcBulleor LOl6oT HLGHGHT Georeold, Geumml LML Iqe0l60T  CleummIL & Sledr
uedlmemt LG  FTIHHEH VL. ShHE UM Igens@GLD, Cumj&edlss
@6t1aCeuL_L 17 e0DLT6T @evLQeue 2_smCaruN(H&@GLd SF6 CHemerow|bd (0.5 LML)
QuTMISS&!. The life of the vaccum bottle is equal to 100 times of its full short

time fault current whereas the life period of VCB is 25 years but not for
vaccum bottle. ell§lfluileb 2 emem SF6 eumjeledt SI(PSSHHMG HETUSHTEMINES

SHev el HILNLEMe. IeoTTeL, SFoaUTW @QBSHAMST 6T60TLIMS 62(Ih
SHwLyef ewpeooms seui(h L &Gl QeLemeulLIsTIDTEL Siemg 0.5 UM Semelm@
Byu, VCBuller a7 Galdulmel SiHsl URsHSH, NCrss) ~Leammeg ool
3),6UMG §AIT&SHEVITLD.

aNfLN@err Ol Qerr&GeOL L ~Lllammey eRaU(BSHE QFH SMeT (LPSEIL
ST Q(HEGLD 6T6016G S CHTOTMIHMG)I. 6T60TG6, BT CAIELU] GMMEUTS
A &G 0IDLNEL @5 ement CETHS S| F1fl ClFUILIGOTLD.

960160, @QCGHELELMD Q&I (LPIGU|LDIT, QFUISMTTEHETT 6T6oTLIMG WIT6oTIGLLIET
ugmuGLD.

34. IG5, SF6 NGy & umm) WmomIbHSSl.

@glev (LPSHHWILDTSLI LIMTSHE Ceueunnig Wi, SF6 LNJageaol &mer. SF6 low alarm,
block out @nesor(pLI UTHISTUL QBHSTVILD, G ¢ 110 kV GC SF6 Cr&s()
Q&G BIstT- AL Glemewor LAletT HlemevwiHHed, QHMHE&G ameufed fighCs
Curaumyser. @b INCr&SMled 2o 6mem 198  ~ujemerow|id  eUFluiLd
Q&FeLGleLM. LT GLLILITL 60MS Li6uoieudil emeuLiLiG Heveudl. Galilem HGereorl
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QLW gD CuTe (WPIgUIMFHLIGESEG UTTHSHS Csmerer Geuan(hd. Qhd
NCr&&) N6t GLerv eLPETMID S6tlllms 61dH Q&G LHGHa|D SeufuLD.
aemev, Qg Hepw QL HH SJESL ULIQ(HSGLD. S60rmev, LMq Gl
6115 STSL LiwleTL(hS S leud e (P& Eh&@GL! LMLDLITeTS), &euflimsst 175G
(LPEDMLLITETT.

35. SF6 GaerOleor LOI6HT 61HJLO6MME GH6dT6mLD(electro negativity) JHEHEL 2 6iTen
61CILSL_TTeoT&HemeT  616MGMTEH FIHH SF6 Sllefl&HenTsd LOIHMIEUSHE CLHEVLD
STEH6L 2 6, LO6HT SLHGID 6TOLSHLIMEIHEM6ET ClUGOUTHES GHMMSHS),
SMEGL &L 6rv QemLufed 2 6o SF6 eumueieor LOI6dT SHLSHMT &6oT6mLD6MLL,
381511158 9768 Gafjalsgl, H&GHDG!. QeleueTalld CLP6TN) & SE @SS 6T
(Wlahg eN(HLD. SF6 eumu|eest L6 HL_HSHM H6oTenLd HTMHemM Xl CLP6TM) LOL_ I
SIFHLOITG6VIT6V, Qs sTaMNSTHME!. SF6 EUIMUL|6UTHIT6,
SMIUETCL LUTALGL M 1q COSAMCHT @(H55MG).

36. SF6 @emme) 61686508 aubhSTeL, 2 L Geor ChJlg Qyul6) Q&g SF6 eumw|
606Ca8 14ar6aTL QAg5fbhg Qsman®h HHHECHMHMMT CUTEL BHL6UG&HDS 61(HES
Geusti(hLd. eum Si(PSHSHS Gewmey WIFLome @@LTe, SF6 Ll o Qg
gour(® QW  Geuu(hd. @k CHTLLHHADG @ HedauLgrausg),
WP SHNLILDTET Glemewat LOI6T Hlemev s Sleb ervGLINTS m6)S S (1h &8 Gereur(hLD.

Splmain.gy SImPGHH 2 L Geor LIS Legutennr efHUM(R GFiul Geuam(hid. Sl
A®HSMTeL, SS YL &CaT Fal CFUIGE CS&TeaTeLMD. FHCUTMGHUI HEML (LPEHM
61HICEUIT SIH60TLILG..

37.SF6 @emmey Sieumjd WOHMID 60 Sl g Gausmev QFWHMST
6T60TLIEMS, U(BLMHAT HGew CLevligenr Gumg, MRT/GRT 2.mih Q&g
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Q&meTeUMT&6iT. S1& CLTeLGey, LNCT&HSl6 STENGCL L CQI&lervL_simerv, epLiLIesNm
L witd, f1Gev 1g FILILNMIOD 2651601860 U|LD C&ITEH6m63T QIFUIEUMTTS6IT.

38. SF6 afl_L [jerv 6L HTeu&HEleL heil@ Geuemev GFLI6IME 2 MK CFILISG)
Qamemer  Geusdor(pd.  WIGMHEY  upmwFlier  CGumg,  WLUUGCHLIg MR
QuseTeaigsHms BHeoew ruflGCaauemL I Curl(®, @i,  eeTm)
SLemeUITSs QUISHL UuMjESHS Q&meten  Geuan(hd. SF6  NCHs&sleo
Hewealmiery, Lmetol CIL6DLLIT UMJ&5S5S Falqll SH600I6IL65T6rvl] 0L LI Leadlmiery
3. @emed, SF6 CLRISGL 6T QemeuuisHoLl L lg (hH@GLD. SF6 LNCH&sjsHenern
QLD..55(] QFWIeUCHT, CL M6 CLervL Q&FWIICHT LIEV6TTeNSSHTS).

39. Spring charging mechanism &i606VITLD6L 1] HLDLIFENVErVI VLD LNCH&ESIT
SUUCTLIgH Q&sTeNFlDd o dten LNCHESHleL, SMemev Hiflwl 2 SWISHNG
W estGU, SS Operator GC NGCH&sIfletr SLbLFervervl] GL MISEI6 lg QruNGere

QUTELENEUS SIMH I, &6vutennii) CleuaiLMGLD e, HMHGI M6UH G|, QUMILD STHM)
O (BLD eu (LD Gumg), ewplg el Gelssur(hLb.

@eoemeuGuley, FI&STOM, FMIRIR &SNl UGS SHeaillev  QFeTm)
BreatemLaled HI(HUIIGSHS meudbHeNBLD. Ten1Gol, @\&6mert, LDMHEUTLDED GCIFUILI
Geuetor(pld. AE/AEE/EE wmj SS GuUmenmey|ld, &Lbupervervlf GL MG 1q.Clouilest
QUTELEMEUS HMHG Hevureuwtl) eUITOEO(HESHMST 6T 2 MG C&FUIH GG meren
Geueir(LD.

40. SF6 €(p WHG 6UML. LDHG 6UTL|SHEHEM6T, GHTLIED 6UITU|(2_60T60THLOMETT 6T )
6T60TMILD SIEMLPLILITITS6ETT.

96016V, LD6BTIS (5 61T LOHSLOIMU @) (HHST6L,
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6T(HLD 6T60TM)| HM6dT CIFTELEUMTSH6N, GHITLICL 6T60TMENLPES DML L MTSH6I. (CHT  LI6L
6T601M)| GCoUETUT(HLOTEINTEL Y SHON(HeUTTSHe).

BN &. (61(LpH&I HeTTERIL MHRIS).

SF6 LDh& UMW 6TESTLISHIT6D, 6THIUIOLD 6THILITEL. I, SF6 LNCH&sFlen D& HMhS
[H60TEOILD 6TESTMITEL LOIEHSHUITSHITE).

41. 9IBHSTSH VL SIS @\ ([HSHSHEVMDIT? ~LITLL GMIKII &TevSHEHL &erfiLiy
Q&I eT16V6m6V 6T6TMITEL, @ET&HGEVLL [T ~LI6MMeY 626l 6UmE FHaIT&HES
WIqWITg). sTea1Geu, GULL 1], AL QIL_Slq.6)1, 6176 Sl QUL LD 6060 HHILD FHUITS
AGUUGCHTL oM, 1ML FJGL WOMHMID GHU &TuNed FHTES Q&S
Geugn(hd. @5M&, NCT&SFGCLCW, €@ L6 ULL I, uedUD @GS
S0e0G lgfll STued GuUujelagsr FGCo @QHSHGLD. UGN, 6R6UCEUMT(H
alL1lq eVILD SH6TUIHTETNNS & 61 Ceueiur(hLD.

42. 11KV LDl6aTemML 1q UTN6DT ~.LIMVLIG MG, G DL (KD H6dr Il 48 Geuesur(hLb.
S1G), g FlOUTSTL6L, LVGwim, GG 1q L1 &460TT6L Fal LITeUTUN6L6MEL (SIS G,
Shg L NCr&&) ~QuUUNeLTTHTOD Q(H&HS Geueni(hLd). oy 6urmed, HGLOML
61601 LNCY&& 19fll1 G SeTelnH@ CUTLRNL & Fal MHl. HGTeUF, AE 62(Ih
Geusmeven Q& UILIVEITEUTT, AEE 96060 SISISLILFLDOMS EE 6en ] GLITSHEVTLD.

SE/CE& @ ellewwib GumemeL, Qnevenld Sflweromr&all(hLb oi606eveuT?

S1& CumeGel, SIHFHE SS LML SMICHCW Hefiuy &l Ceustor(HLb.
@eLeneuGuley, 19CeouN(h Heafiugsiteromed, ss NCHS&FevL ~LT6aTTee & Ljerol
&L eumiLiyesi(®. stenrGeu, GULL ), &g, fGev VL LD, 611§ M SHEMETTSHGHILD
LUSSTUTS Q(h&GLOLG LUMTSHSIS Q&merar Geusu(pd. SibhsHhHe --LITeLL 6L,
ShsHe NCH&HsT Hmer Hefuy usiosoor Geusgn(Hb. WML Curs e (el &
FaL_ITG).
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43. SF6 NCrs&&Hled LweTUGSHSID eumujeNer, LNJeQaQ(hd, Geusom&Liguid
GEMMEY 6TEITLIHITEL, HJ6IL_ CFMLILTIMI Si6leUaTeUTS @)(HSBHMTG).

QaUTHL g6l  SramemLuild FevigmrsHn  @eveomned eefifled NFGE
el (el L.

44, QuTgeUTs, 110 kV GC NCT&HS]T Slg&Hslq gl 9486 Ceuengul eu&ID
SeOLITG. &ev LOMFHMIGET Fal IGHUCH Y &TOEONBHLLSTED, g FILINR
QL&&TeNFHHL 2 6Tem MG 2 euhg Cuml, Gl M CLD&sTaNgLD
LS Y& Igfll &Moed GumieN, eumiiyssn(@. eTerGey, Qoufe FLisnen
~CUuNevTé eumiLiL HenL&@GLWD GUTg| 110kV GC, bHMID LV NCH&&[&Heme lg KL
- @Genmerv Lesuewn LMT&HSIS QSMeTeus HeLEVS]. S Fageaedl, CLOUNET FLeneT
HHGLD Curgl, NCr&sFHeneT 1ML Lissusn 06U58E Q& Te0ed QleTervL [&aGest
2 GMeMg. QMG SHEUIQLUTE S LTg&HHMe0, LNCH&sIsHailent VL& SiL
Ny&&enenenil HNT&SH6VLD.

45. (PFHOIGLGW  C&FMELEI Am&5Cauaug g, LWev g ENLL Gl
AQuCursreug C&meLEd aNBGHACHET. SMTEUGF, 66UCEUTIR  Flemeunr  LbleoT
HeneowisHeid SE/EEUNL LD SiesTemiouiev, epLil$ev GUmLILLL. S LGrL g R
@ettervL_ggagestery  €@(h  SMUN  SuUGILLy  GLMeflewid, MHEMTETM)
AEUIL pb @pLUueng 2 mi&) Q&I Cl&IT6N (G hiSeTT.

46. NCT&&HMT ABHGH lgJTeTavULTILT SMesl. @& uMHME Gaenall - LgledleL
Sevaumenm QeumeLENUTN(HECH6T. QMHICSH CUTHeUT &ev LWL (K. SHFTDGS6L
RHSHHMENS HMLIq &6 FTHIWILLT CFTELEIUMMRIS, ‘@66t Gev&iLl LILL 660
@even, cpeTEnET  USSHTEEMEIET 6T SIGIGe FHMHIG [HIOWD LT
lq.[JIT6BTErVLIMILO (HLD. 6263T6MMLI LIS HMTHGLD BHLOLD CIR6sTCIL 1 I 610 GL 61260716V,
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LS6MG 6R60TMISHESLD BHLDLD 1q.6VIq FILIQQ6T SS @I6L. 6260TMMLI LISSHTEHEETIMTED i)
LIe)I] 6rOLMMIJ (RIMTSS6TTTED G, LILIT 6rOLITI)).

e60T6mM QTGIIL THCEUT 6LV G| Q6L 660TMMTHCEUT LOMMHMIETTEL &)
QL GL T IgpmesterolmyLol, L GLM SS @60 @@BLUGI. L_GLIT 1qJTesTeroLmjLOIT
@ BUUSITEL M6 SIG) L GLITSS

BLOLD @pM& STeflLmg) W6 Hlemeowild eT6rm) 6T(LRE eMeUSEH(HLILITTSEN.
6T60T60TCEUT SiHG SS@6L WL B L s5Ger @eLevmne, HTGeT QUIRISM LTSI
Wheat Stone(sen(p g &Heurfle GLy) Bridges, CHM&IsnD &60 LITeLLD 6T63TM)
Q) QuWTsS . CRrs Qevemevmis, Hre, gull e Q@bHS GUTS HLOLD
QL& Q&ML oi&ITHuileL LTS CbTHEH CUTUIILGL 60T, 62C.

ueuy g pmesteroumyol L ujuied @6 Fag6sT Sl LiLemLuNeyid, QL GLT
lqpmesTeroUMyLOl Q&F60~.L Q6L Fa6tT SilqLiLiemLuTgyld Geuemev CIFWISMS).
SLLGLIT 6T601M6L, H6uTEHEGSH HTGEU 61607 ATHSLD. (L CLIT FRDOQ6T 6T60TM)
Q& M6LEUSH6LEMEVILIT? iG] GLITEV).

FIRISI6L 6066 M 1q TTETE VLMD, SCHTL LIeV6dT, GLOMT 615601MLAS, 62CIT
EDI6UCTUTIG Rl  6T6OTLISHTEL. SICHTL  1qCDIFIL, qpmesteroumyGLesst CraGuim
A6u(H &G GLD6L 606USS (LPIGUITE] 6T6OTLIG) HIT6OT.

47. 911585 meNGerileor LOleoT LOMMM! (Instrument Transformer) UGS UMTLUGUITLD.
3185 slenellev LeTEMI&HmSHCWIT, CeumeLL GLem@GWIT HeTiugm@ LBL L [fled
N Lmed BLLIT 61flhg eNGLD, L eLDd (LPLg UITG|. SIF6TE, LL L[] 6nSHUITEHLD
3MeYEG SlUNMMS GMMHHIS CHTHUUGID eowlssT GeumeLL_GL 60 (HhHEl
SHasmetll NflGH%H meusHS STULGIOID, &hHesesr LOsTmmmiserieor
WsEWLmes  Couemen.  (P&EOIL, GUMLL 63TaQIUIEL g meTerOUMf LM
umFuGumb. Gedemev GIFWIWLILD Q&TeTens SilqLiLemL UNGYILD, 1q.6M&60T, {EOLOLIL
QUemSUNID, PT, DT, Power Transformer 6T6D6VMD G DTS & 6T, (LP6MMGLL
GLoHen G, Himieed, oevflGeor GLITev.

> PTufedt Ly et GeumsvL gy LDLNWIF6L.
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> DT@et1 QauméLig KVA @ev.

uexy g pmesteroumyifles QesUTEL g MVAQL Q(h&HGLD. Sisuedeare Smes
QNG HWITELD. NemyLoif) GeumeLL_GL_ 8, 11,22,33,110,230kV 6T60TM)
6TLILIGUN(BHSTEILD, ClF&H6uILIfl CeumeLL_GL & WL (KD 110 GeumeLL L T&S &6t
Qm&GWL. PTNempwil CoumeDL CLmRS GemmeH GeumedL LBLLIJ, eTejed
BLL1J, 1g.ervL_edtery flGev, snL_JFageueL fIGe0 CUmsTmeumMIN@ FLIEHOT Q& UILLD.
110 kVs@L Goev CVTg(Capacitor Voltage Transformer) LWLIGTL(H & SHl6UMT &6

SIJ600TL_ lq.[JT60TErOLIMITLO 6D ] QUITMIS S e6n] MNemjLoif) SIJ600TL_
200,400,800,1200 oyNWIITSHEYD, QEFSHEIL Il SHIOIL 6(h & DNWITTSHELD
AQm&GL. W Lfm uwerurligm@ (HT Service) wl @b Q&serLlfl 5
S OINWGTS @) (1H &S LD.

HAgsL egest &g &lemmerv SP20 et6armmey, 5 eT6otlg class of accuracy,
SIGTeUG), 2 OL MU, 5% 6Ty 6T6orm) 61(hHHIS CHmernen Geuevni(Hd. P eT601LIZ)
HATSL e160T  6UMS  6TetTLIMGU|LD 20 6T60TLG SNHSWIH  OLOIL CL a6t
~GUSL[J(ALF). Si5meug 20 WLMIG LNmIf SJ6al euemy ihg &lguieo
SIHGWIE FHWITS @\(HSHGLD 6T6TLMGU|LD GMISGLD.

SL60TTeL, L6, QL GCLIT 1q[mesTeroUmiyoy Ig. LjeiiaQulsd  HGevw|&G
LuleoTU(h & GILD CT& 6N ervGlLaEL &lenmerv CT&SONTS A (55
Geuevur(hLd.oieummleor knee point voltage (V k) S18sLoms @5 &G LD.

48. CT&GLD,PTEHGLD 61601607 1S SHIITEFLD?

> CT, suemenuLedr &Fiilerv QemewurliNeyid, PT Flienend@ Guiyevel
@ en6emLINGYILD @\606TTSH &L LILLq. (1 SH(SLD.

> CT @Qev MNeogwifl LFeT O&HS GODHS SHemallayib,
Q&SR0T [JluN6L HHSLILIGUITETT L[T63TS (LD @) (1 &G LD.

PT @60 @em6u SiLiLIg Gul 2 60L_MeumS LML (IH &G LD..
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PT Q&&eiurflulled .1Nulery @h&@GLD, eplilen GFiwieomd. gyeormed, CT
Q6i1 Q& &1L flUN6L FJGL Qen6ut1&H LI LIL1q.(5 58 Coust(hLd 1606V QQIMITL 1q.60
@\(1555 Ceuesu(hLD, LITGISTLIL| SITIJ6U0IHIS 6 &H&HTS.

@\a) e7601 QILILILG. 6T63TM)] &i(hSHSHLOMSLI LIMFLIGLITLD.

CT Qetr QaseuLfl eng® CoonBsHE &FLUHSHCL G6LEVMDED  IIG60T
MemgwfluNed, Geoml spewoil. Gums G&mesorg (HLLGTEL,CT QFSH6dTLflemnil
epliLledT  ListutemanentmeL, LNemyLofl GsGlerlGLm Gumliigey ~.GumjeamngMME),
615768 QF&H6ULIfl eneualghiHed CHemauTsn QF&euLfl MMF @(h&sMsg).
sTe01Gey, LNempoifl MMF, CT @6t C&Mifled Qi &LILIG WIT6T CLOSG6TL 1.6 .. LIen&eng
2 6WIL &), 918G, CT Q& &L flulled 9158% EMFE gheiug e (5, &(5H605Eh5E L0,
L0605 18 Eh&HGSLD, 6J60T CTHGGLD NSLIQU(HLD 9 L&HMG 2 601 THHINGLD. 6T6e0TG6u
&meot, etLCUTHIGD, epeim CT FJGLIgL QHESMID LVGH QQMIL 160
Q®&H&MID. Q&TEHEFLD, LITHIQSHD MFIQEN(HHG NVGHEUSHTSH  6T6U0I6001
Geu6eTuILIMLD. Sllq LML enWIL|LD SIMIhG C&Ternar Couciu(hLd 6T6TLSMSHTSHS ST,
@&l LMl 61(LRSHIHCMETT. QeLMmVGILIED, CILDATEOlUTSSLD LTI6VIg R GLITeV, LeIg Ml
6rOL IR, CUErVQILDETITL 6218 6T6sTMTHINIL & Fol_TGHEVEVEUT?

49. gQGMETMISGSLD, BITCILDTETM)| QFUISHTEL HT6OT, iG] HLOSCSHTETM] CIFUIL|LD. @&,
D6GH(H&HG DL (HLDGLEVITH, 6T6LEVITE SHANSHEGGSLD CUTHHHID. 6TeaTGo,
lQJT6OTe VLM (5&5@& H6oT&Hl [HTLD 61607607 LIGHIIGUIIEILD, LOMGTLOMGLD  6T60T60T
LIGBOT6UDIEH)ILD, SHTEVITEHUTLG60 6T60T60T GIFUILIEHILD, 6)(HLTEU(HL LD 6T60T60T GIFUILISHILD
6T60TM|  (PEMDWITS  UTHILID  QUGSHHIETENG.  SleUDenm, (PMMLILILG  BHITLD
SmLLIg 5 QUHSTEL M6, HLO&S LNJFFenes SIMO6L Cousmev LIMTSHS | & ([HLD.
@16LmELGLLIGD, SIF)| F60T CeUemEVLENLLIS SHITL (HLD.

50. ¢@euQeum@p wewN CHIUALD IqpmesTeroUmjofled CeomsnL &  Se6H G,

QrssmE LanaGCHTER, A 6T (WY CSUTHALIquilaT sataln@ WHsToeL

UMj&HSS Q&merer Ceueni(BLDd. (b MVAaIm@ 11 kVullev 52.5 A, 110 kVufled

5.25A, 230 kVufleb 2.51A, 400 kVuflev 1.44Amperestd Georm(® S6wrl Q) (5 &G LD.
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el Igpmesrervumiyoy, 10,16,25,50 MVA  gjemalleyid, 230kV gL GLm
lqpmesreroumyLof 100 MVA sieneflenid, 400kV gy GLIT g gmesreroumjoy 315 MVA
Slemalevid @\(h&GLD.

51. eeuQeum@@m eI SHUUCHLL (b, Ued[ Iqmeteroumjofles o ufev,
smeUeiTgh QLLUCHLET Figm CUTHL CUTH, ST QMLDLOIKI &6)6uoTenL
2 60T6aNIILITS &6)6v15 G| 01615 G116 QS TETEUT] [HELEVLHI.FI6LD 156 ameufler CLTg),
lgprereroumyoflest Geom(n, QLLUCTLE], &L  HMETHMGU|D [HEdTS
&eU6N&ES YULCTLLHemen LLPSES meussd Geuani(hd. Gogyid, GrigqGuil LI
Cumis, ¢Cr LIARNWTE &LITE QHBESSHDST aTUMSU|D 2. MH QFUG)
Qamemeneomd. €(h SS@6L, €(h CrGUILLF WLLEWL FaGeonsd QHbHSHII.
Camgld & &6, 918 60T 6UIMTELEYS6IT CLPLLILIL Iq.(HLILIEN S &6o1(h &Il Q&FWICHTLD.

52. o1& 6016uflUT6D, o, UTN6L 655CHD JCHMILD Q(HSEMST, H6iTFTCOULL [T g uNed
€6V HEMETTSHHILD FIFIILITS Q) (HSHMSIT 6TETLIENS Her6vN&HLI LILDSE), 865011620601
BITILDEL 6T60IMITEL G606 CISHSMTL QFWIIO|D, JCHEMID TMIHEL @\ ([HHSHTEL
QBT[] BL6IG&MS 61(H&HSHELD, CLOELS SIS EFHE 2 L CetT &MLV LILNSE
§06U556)LD. QC1H6LLTCLD Y LILICHL LR @6tTervL [Fa6tTeroleL (& eMeurs @\ &5
Geueir(pLD.

53. Gueid, &egJGeul L] 6F NFHSHeT HuNed &LIN6, 1 FTEsTeroLITILIY
GeomLm@d  Gumrg, &Mome GWp QeueNCumemsu|n,  SHedssm
Q6L (He0&HTET ML - &emerv() Hev HMOTE QUELUmMSUD 2 miS GG
Qamerer  GeuetuI(HLD.SIFI(Si02) STOHMIVIETeT FILUSSHMSG 2 MNEhs 2 60H%HS
SMHOTS  SHEIFJCAILL (F&G6T CFHEH 2. Gad. i Wers  Hons
LMOUNGBHSTEL, G 6ot F,(H Listoreaen Hev HMTSE NI &Gifled CuTL Cousior(HLb.
§e0&aT Cged WIOHMID CUTH, HTFTCOILL emULML SHMLTSH GI6ULIM6D
SML5HFH MeUILG BV  (PSHEWILOTS, LNFHHMT LOMILIGUILD
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LILGWL Curg, SiHG emLlenl (hHH oL Geusn(hd. @egHeveomd
QaTTMIASTL (' eu(heUGl. UG QUIDILITETISEr&SHME CFTeLEVIHCM6. Clg6D,

&b

Li6got6wond,  Wpeeh-.umjong  HmWb  wIMmeNeLemeLCILETmTeL,  &e0l&T

QgeLsmeLGW LoMMMIOTIL GeueiI(HLD.

54. 1q.JTESTVLIMIILD (I &G GILD&ST60T &6 L|GTEHL 619601 :

>

YV V VY v VWV V V¥V

A\

LU&G&meLer [IGev.

PRV

OLTC Surge realay.

Winding temperature trip(90 deg C).

¢2GIy 621 electrical protection - differential/Merz-price/circulating
current principle protection.

Alarm system :(BA) Bucholz relay top Alarm.
OTA(Oil temp. Alarm at 85 deg. C).
MOG(Minimum Oil Gauge)

MOG aubgl, 2 616nLouN6L L uNeL CleV6UEL GeMMHH (HHSHTEL, 16V FLOUILD
LSGCamever HGev Fal g &L g HeIELD.

55. Bucholz Alarm eubh&mev, oigied gl CUITeLSHT6DT. Sy 6uTTed, CeLMESH60160
umjég& el (@, GeomsmL wIOHM eIl (b eIl (b, lqpmsTeroUmjLemy ReFTGeuL
uesnieusn L, Sply sl (B opeuer Gewiwl Geueor(h.DGAINEG < ulled
GaLNeT gyt Geuesur(hLD.
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56.SS @601 918 (PSHSWILTETSHTGLD, NS a)lenev 2 WIfhHSHSHILOTHILIG], hleTLommm
6T6OTLIGHIT6L SlQIMEmMS SEUUISTEUNLILIGILD, LIS STLILIGILD
QeTNWEMDILITHTEME.HSHDG SH60uTlq619601 LOMETILIfIRI & SILITeUSILILDTHMDG).
615, 615 60163 S60011q.61260T LOMEBTILf1RI(CM) Q&FUILIEVTLD?

SIBMG, (LP6UTL] g JITETEVLIMILON 6T&H6UTC60606VMLD LI(LPSTEMEIS 6N
UmyuGUITLD.

® 9 ufleb ML 6T6LSI1& VL QIS GHEMMEUFHITEL.

® GMIGGF HMMITEV (short circuit) MEUETINLG I @\L_LD CILILITEUSHTEL.
® m6U6TUTg MIECELM,CHMFIGeLT JMHUEHLD QML erOLITLL_T6L.

o LDl6aT6EaT6LIEL JMHLI(HLD LITHILIL.

e LIMLOIFILLY GDmeY.

®  A6i1&HCEV660T GLOTFLDEML 6LF).

®  1qNMETENVLITITLO (h60L LI FI6M6TT & (16X &H6NT6vT OLTC,Bushings etc, GLIT6OTMEME
L(LDSEOLS6V.
®  QUITENV SCIETEFRQ60T.

o o] Gevmg .

57. ppmesteroumijLo hlémev sevur&meusnLiL ( Condition Monitoring):
(a)QeuLiu hlemev 6ulg euMEHSLD (Thermal modelling):

BLO&G &IeUd (b CuUMTEHBLEGE CQHHHDG.NNHEG, CLLDUGCTL &) LOmeflLl L[
Q&G QETMHCOHTD LoVl G CUTLSHHTET @QFHIQD.  Y60TM6V,
Qe lq JrsTa VLTI (HSG CSTLIFAWLTS TUCUTHID  WreflLy Gl
Geuetor(BLb.
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(b lQJT6TerOLIMILOFlE 606V, SIF H6OTEBI6T 2 UL MG CleULILIGMS
QeueNGuIMMILD Q16LEVEMLDUTIEL FHIT60T SILHIFIL|6TETG).

OlesTLomMMIUTNEL  Hleveyd GQeulitmleneow|d, 2 6uremouNed Q(H&Hs Geueiong Ul
Qeutiublemeowd  SieueuICUTE  @USE  QFgG  uMTHSHS  Q&TeTaus),
LstTLOMMHMOIUN6TT @UIRIGHEnELsNIL 2 FTSHHID @ QFeiTlarvigey LMFTLELL .
Qeulud SiF&wmeug HleCysim HHLP6UGH 6L, CIDELEL CILDELEVS HT6dT
2_UI(HLD.@\ & 6016V, LOGTSHTLIL GLOMEF DML KM Gl.

CLm&leoT LML gpufed Geuli(pLd, émedssuriq hi&lesT ML erouml GledLiL(LpLD,
QeuliLl Hlemev 6)lq 6)ITES S Sl6L GILI(HLD LG 6UHSHMGI.

§a.60IRI  GLI6HT,Fa60lRI LILDLI GUITEIMEne Hedimme QUIRIGHMST 6T6TLMS 2 M)
Q&) CsmerTen Gevesu(hLb.

B, QUCuUTgH YL GLm WsmmMisHeney Infrared thermography wUevoreuor
SLTDLNGH(BHSHCOMD.QFH6m60T  SMEUIHG LT g [TesTerOLITTLTS @M &ELD
aNaVG I &H&EVILD.

(b)Dissolved Gas Analysis (DGA):
BTD N Q6oL Q&G CI&TerTeug) GLITEV &S T6oT.

LOeTOMHMNSGeCar HCOMesIT  SI6LEVG UMTOQUID IlgerVEMTeR, GleuliLbsmnev
2 Wje] SJSHHMR YEWUDHMTEL 2 @IL TG CeULlLSSTeL Huileyid, GULILIY
Cumestm QgeLeYIGevmary QUITIHL&enTeD, LECH 60T, G0, Qg Hedletr, 61856060,
SIEIL_1q.60160T,6MEUDL_[JREIT, SHMIL6HT 0L Y&HmF(H HHUW mamiqCrm SmiyLi6oT
SITILIEST 6UMUL|SH&6T 26L& o4,uiedled &enihg NBGHAMEGI. 6ThHCSHHS 6| &6dT
SleneNenent WM @ BLILGET CLPEVLD , 6T63T68T NGLOM6T LIPS JHUL (BeTeng) eTedTm)]
SIMH G| CIGTETETEVTLD.

2 _GMJEUILDNS, &ML 0L Y&Hm&F®H, SMyLeT Gomsimésnero(h  Glevered
95 NGHBHSMTEL, GuLL QFeLeIGeomay LOCHTSHTLIL GLOTEFLDEML HS)([HLILIENS S
&ML (bLD.
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18&CH6t1(CH4), mCHeo(C2H6), s1hedlsor(C2H4) eumwysgeilest o6y HH&H& 8
Q’HSML, 213,

S UNCO6T LD SHMLILG HeoTend LTHSSIUL (R, guled NfhG%, Qb& eUTU|SHE6l
SIHSHLOTE 2_6lT61G) 6T60TM)] SlTSHSLD.

6181601601(C2H4) SIHHLDOMESITEL ML 6roLITL @\ & 6T60TM) TS SLD.
ML TR6T AHSLTHUN(BHSTEL, PD Sifsnrs @ msHma) 616rml SijSHHLD.

LOGTLOMTMHMNSG6T Y THHM 2 L meugl  LlermmM&EGenGen gou@d 1SS
S LIS GT6DT .~.LITELL .

qBlg@eL AN oeme] HHLIqedl6m eumu|(C2H2) @Q@pHEHTeL &al, SiG)
LOl6oTLOMM &G 61TG e Y, &SR Q(HLILIEN GG 2 60T & SHILD.

BG R&D GeoMen @& emeor Q&G C&TeTareomd. SesflUUL L  eumu]eesr
Slemeilemnest UTTULGCHTEH {6L6VMDED, GLMLL 6D GCHeN  &6Ho6IL 60T 6mL_ L |LD
&6001& 600N &S Geu6vor(HLD.

() S15JCleussr Lglevmiie)y /Frequency Response Analysis(FRA):

Olesr LOMMHMISE CleuaNGul 2 UL MG QML FJGL ..LUMELLL ML 6JMU(BLD
6TeVSL GO enL6olhl  ..GUTFerumeyild, 666 hIKesT HeTmbiled gmu(LD
SeNJeUTeILD sneu6uuTiq RIleoT @ LGILWIFeLD, L. .UTJCLaL6mID @Qbh& 26r(h (e
SIHTQeU6s LIGlevmLe) | (LPemM ELP6VLD 6T6MG TS SH6vur(h L. 58 QUIeILD.

SIHGOMeTT  ~LTOL  SIIL, eneUeiuqmSHeT  QUIHST  SemLDLILTILD,
allglemUINILD Hemgenel gOUBSHHID CUTH, SIF meU6TUIg il LOl6sT
SMULN6L CEFFHMTHEMEG LD,

Ligeot (B LgeoT L(pemGuid 2 e el all(GEHmG)I. 61601Ge, 6m66uoTq Ihidlew,
6)11q e2I6MLOLILTN6TT QU606 o2 MIHILGSHS Q& merTeug) LOI& 6 LD
IS HwmeuSILTHMGI. QFHemer, QbH FRA LLTH S Q&FLISEMG).

IHITLD 615CHT GIL6ervL LIMJ$H 18 C&TeTeug) GLITeV & &IT6ol.
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BLOG R&D @éng eLpeotm) eU(HL DTS Q&G QUHSME). (LPSEILILDTEET Hiew6vor LOI6sT
Hemeowimigeiled 2 emerm O6TLLTHMNSHEHHES FRA QLervl Q&uwiu AE/SS o 66
Q&I Geuevor(HLD.

(d) urFewied g ervemfR(PD) siereugeo:

g [FT63TErOLIMITLOIFI68T 6M6L6TUTIQRISI6ET LOIGITLIGVLD, S6UT&| 6T6LEMEL 6UFLDEML LBMILD
Gumgl, ounedle 6T STLLS &6oTenld LITSILILISG6TNTEH,LUTTaUID 1q6r0gTe
JOUL (B, S uNedl6or LO6TT HTLILS & 6316010 &6NMIL Y, JLONSSME).

SIGMeUg), @ GOULLLL LU@Gdlulleylsrer, guledlesr LH6T STLILG & 631601060
LB L &GLD lq.6/0F MR, LMTOILIED 1q.a/ 0TI 6TaTLILHHME.

Ahs UTTEQIEL I1qaVEFMTR, IGNT6TerVLMJILO] 1q6m&F6T GemnmUT(hSeaTmGeor,
2 MUGHHS GemDUTHSTGEVN ol 2 6L THMEGI. 6T601G6l, QGHemeur &evorMlba,
Heujsddh Qaweus AsHWTuSLLTSHMSG. @Qbd PD, <158 et
SIJEWIL_T&HELD, Hlev BHTCeTT C1& SH65uTlq 601(IHH G,

fev mWECHT Q&SI euem] Blglingmseyd, Ceursol CL B SCom HmHm
GUITg LDmMEUGILD, LNMG LE6TIT(HLD CHTEITMICUFHILOTE 2 6T6IS).

@geneor HFCT(High  Frequency  Current Transducer) eneugs)
SlevL_pmeromenild GILervLl  eLpeuld &ewi(h g &H&e0MDd. @glad, FHCUTSH HLOG)
R&D, @ &emestu|Ld eummis Geueturig.ul Hlsmevuiled &mesr 2 66| 61601 [hl6o)6or &S Cm6r.

58. &ev WlsorommmMiGatlev, OLTC 6@ HesNwing SeuordGeul_ L CL MRS §)\(HSHGLD.
SULUNBHSTL SiF LHSEID [HELELF. SleUeUTMIELEVMTLDED,CIDUNT GL IS
SEFICAILLICuCW Gl Siemm  SHMSSLILIL g (HLIN6T, Qyesni(h gy uTled
CLAIGWL Cr Qeveasdled @(HSSMLOD,mEUSHSH(HHSBTEL HTeoT, @T6iI(H&HEGLD
QenL_ Gl g uNeL 65&8MeTTTEL BHLOSE QG 6U(HLD.CTHSMT6UIS MG (L 6aTesNIL (HLD
AQue(®  pUNVID  (HRISMmETLIGCS FJal MFH. OLTC opuiey, s
SO MOIGEITL 9, & euUMLILILIETeNSHTeL ,3iF Gouiledt GL M gy ulgyil 601 CanGeus
&L m§|.OLTC gy uNemev eu(BLLD 65 (PemMS SL_Lmuid mmmleNL GCeuesur(hLb.
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OLTCemw Gogmiened gy LILIGHaQ6dt LIGTIeuns ol M&l;6Te0&L [l&&H60 oy LILGTaQest
SIT60T  LIGTUGOenILD.]HTeUKH  CDSSHMeNHHD VL TESL Q(IHHSHTEL, MEHIITED
~Gumyens &mM OLTC siemm o4, [7&H 8T eumiiLiLeuor(.

QuTgeTs,0LTC, GLU G&epd uamamid GCumg WL GCLUNDHEGLW,&CLA
CLUND@GL CUTSHTENBLILG  [HELEVS.I JT6TE VLMY  CILOUNETUTL 6vT60T6IV
616G GuMgl,OLTC (Lo (PemLDIINTS €(1h HL 606U QUISEILI LIMTLILIG] HELEV ).

59. yHuw leorommMIGUITULPGCET, (b SS @6L SLbleges Listiemid Gumg DGA
QLervLl flgeLl s1(h&HH m6eusHG IS Qsmenen Ceustni(Bd. &l Qy-.LFesTery Leter
e eUNMISeNTSLI LILIeoTU(HLD.
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POWER SYSTEM PROTECTION GUIDE

1. Explain Differential Protection.

(1) Itsimultaneously compares the phaser difference & magnitude of the current entering &
leaving the protected zone and works on kirchoff's current law.

(2) Itis aunit protection scheme i.e. it needs current inputs from minimum two different sides.
Differential current = |I1+12] --> Vector sum is used as operating current.

(3) Itcannot be used to provide backup to other relays. %Slope = (Id2-1d1)/(Ib2-Ib1)

The differential current measured between the incoming current and Outgoing current must be
negligible current during stable and through fault condition.

In case of in zone fault or unstable condition (due to CT saturate) ,the relay will sense the
differential current and issue the trip signal.

Application: Transformer, Generator and Cable Protection.

2. Write a short note on Sudden Pressure Relay(SPR)/Rapid Pressure Relay/Surge Relay.

» An SPR typically looks like a square-ish lump mounted directly to the top cover of a
hermetic/ conservator-type transformer.

» A sudden pressure relay responds to rapid pressure changes within the tank of a
transformer.

» It serves a broadly similar purpose to the surge element(baffle plate,g')@ Q’)H;@) of a

Buchholz relay on a transformer, in terms of the faults it can detect.

Rapid pressure rises are usually a symptom of a fairly aggressive fault causing a heavy oil
surge to form within the tank and the SPR operates for the heavy oil surge through this relay.Since
the oil due to its mass cannot accelerate quickly enough to dissipate a pressure wave, an SPR will
readily detect an aggressive internal transformer fault. The SPR/Surge Relay is used for the OLTC
tank of our power and auto transformers.

3. What is the difference between MV Switchgear and RMU (Ring Main Unit) ?

Switchgear is a fairly generic term for equipment which incorporates circuit breakers with
protection scheme to clear faults down stream automatically.

A standard piece of switchgear in distribution systems comprising of switches for
switching power cable rings and of switches in series with fuses for the protection of distrbution
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transformers is RMU ,used on H.T.side. RMU is having. 3no.s of switches(Circuit Breakers /
Isolators ).

An RMU is a specific type of switchgear comprising a pair of switches for a ring circuit to
loop in and out, plus a switch-fuse or breaker for the tap-off feeding the load, all integrated into a
single unit.

In MV switchgear, we can have incomings and outgoings as per load. But in RMU it is
mainly two incomings +1 outgoing so that our outgoing power is not disturbed.RMUs with multiple
feeders are also available in the market which is a variation of the basic RMU.

RMUs are mostly suitable for outdoor installation with minimum protection and controls
using self powered release mechanism , since providing a dedicated control power supply is a
problem at every where.

4. What're the tests on differential & 0/C relays?
For the current differential function:

1. Test pickup from both ends.

2. Test at one point on each of its dual slopes.
OC & EF

1. IDMT - pickup and one point on curve

2. Def time - pickup and timing test

Logics, inputs, outputs and LED's

[ think it vital to prove all logics that will result in trips such as the RBBB.

5. What's Dielectric dissipation factor of transformer oil?

Dielectric dissipation factor is also known as loss factor or tan delta of transformer oil.
When an insulating materials is placed between live part and grounded part of an electrical
equipment, a leakage current will flow.

As insulating material is dielectric in nature the current through the insulation ideally leads
the voltage by 90 deg. But in reality no insulating materials are perfect dielectric in nature and
hence current through the oil will lead the voltage with an angle little bit lesser than 90° namely
loss angle 8. The extent to which the phase shift is less than 90° is indicative of the level of
insulation contamination, hence quality/reliability. This “Loss Angle” is measured and analyzed.
Tangent of this angle § is called dielectric dissipation factor or simply tan delta of transformer oil.

28




A rising dissipation factor(tan §) is an indication of oil contamination and should be less
than 0.01.The dissipation factor is strongly influenced by polar components and is therefore a very
sensitive parameter afid a measure of imperfection of it's dielectric nature of insulation.

Tand = Ir / Ic = Capacitive leakage current / Resistive leakage current

6. Why CT secondary should not be kept open?

CTs are used for the measurement of high currents as a primary sensor. The output of
the CT is normally connected to the relevant ammeter and protectiive relays which have very low
impendence and secondary remains almost short circuited.

If secondary is open circuited , since the secondary current has no control over primary
currentin a CT two things will happen :

» Due to absence of secondary current no counter magneto motive force(MMF) is produced
and flux in the core of the CT rises to saturation level which change the charateristics of CT
and damage it permanently.

» Since number of turns in secondary is very high ,a very high voltage may be induced in
secondary that can harm the persons working on the instruments panel.

7. What is a LBB protection ?

Local Breaker Backup (LBB) or Breaker Failure Protection is associated with Busbar
Protection. If a breaker fails to operate due to its inoperable condition in spite of operation of
protective relays, there will be damage to the system.This condition is being monitored by LBB
relay or BF Relay (Breaker Failure Relay) and will initiate the Busbar protection and thus clears the
bus.

The LBB protection will operate under the following conditions:
(i) Lockout relay should operate.

(ii)Current shall be more than 20% of normal current rating and persist for generally 200ms from
the start.
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If the above conditions satisfy,it is considered that the breaker is stuck and LBB protection will
operate to clear the bus.

The LBB will not operate if the breaker fails to open on manual command .

LBB S&LLMEoIMe, SIS gHll ems NCrs&semy LG oL Ger
mGFTGeLL.  U6voteooNIL (i GeVL.  LIGUOT6UONTLO6V,LBB & Bus bar protection relay
SlMEUHMSU|LD UMTHG| reset LGNl (B LOMM 6OIETHMET [HITTLOHEVENV
LI600T600T GQJ&fOT@Lb, in consultation with LD/Sub LD Shift Engineers. @Q@,mQ&L
uetnianieudled Heum N Gall(hlqCe yeumgd &HLLSHE SHeleons @\(h&He
Gev63oT(HLD.

8. What is Distance Protection?

» It calculates the apparent impedance of a line with the help of voltage & current input
connected to the relay. If measured impedance falls below set impedance trip command is
issued to clear the fault.

» It works on impedance measuring principle

» Itis a non-unit protection but can be easily used as an unit protection by co-ordinating
distance protection with PLCC

> 7=V/I

» It can be set to provide backup to adjoining lines & bus bar depending on the requirement.

9. Explain the transient reactance of alternators.

These terms appear in the calculation of fault currents.Common sources of fault currents are
rotating machines, i.e., motors and generators. An important factor in detrmining the magnitude of
a fault current is a variable reactance that changes rapidly after the initiation of the fault until it
reaches a steady state. Subtransient Reactance, usually denoted as X"d (X double prime sub d), is
the reactance used to determine the current during the first cycle after the occurance of the fault. In
about 0.1 second this reactance increases to the level known as Transient Reactance usually
denoted as X'd, and after 0.5 to 2 seconds it increases to the leven known as Synchronous Reactance
and denoted as Xd, and this determines the fault current after a steady condition is reached.
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When ever there is a fault, the current value increases to maximum first at sub transient
condition since the reactance offered during first few cycles of fault condition, the reactance is very
less(because in alternator all the three winding's damper,field& armature are combined in parallel.

After few cycles the current level decreases(because out of these winding's damper winding
cleared due to lesser time constant, now field& armature are only in parallel) due to increase in
reactance which is called transient reactance. After few cycles the field winding cut's off due to
lesser time constant and only the armature winding is present, this reactance is steady state
reactance.

Steady state X > transient X > sub transient X

10. Write a short note on EARTHING SYSTEM.

Step potential :Maximum value of potential difference possible of being shunted by a human
body between accesssible points on the ground separated by of one pace (one metre assumed)
when ground currents are flowing. Touch potential:The potential difference between the object
touched and the ground point just below the person touching the object when ground currents are
flowing.

Earthing system :

feoLd ~uTeLL g6t CGUTE Sy e QUITLL 61Ul SIS SLDTE(GPR)
CGev Glameorest @QeiolenL WD SL(BSHG60T MEUSHED , LOGTF TS 6T MISHE061TS
SM&H&LUTHSTIL fC&&HET FHlwms @ik oMl (Wemmuiled Uy
oL MG S &M&5&6)|LD 61T SHSIM &lervL LD (PEOMUITE
SIMULGID UFTOFILUGID 1O% & HeUHWIDTEMDGI.

Earth grid is very very important for an healthy and reliable power grid and shall be installed
for a minimum life expectancy peiod of 40 years and for a maximum fault current of 40 kA for 1 sec.

61601G6),40 6U(HLLD 6178 GO Blq58,6CITEMISE LMIHl6T el (b, sTeomes
SEULSL .o eo&Cem  gemgal. 05 QFS sa@GHeors Cum
Geuetor(hld.40 UBLSHHMG GCLoeLMsD, (LPSHUILDTEST  SS&aflevmeug 6TJSHSIm
HeroL Hms P (LPemLOWITS &600Tlq. LILITS fGeuLbLl Q&
Geuemi(BLD.@MMBHHLL&FD, uMMIeL Heuerd CQFIHSH 61785 Hiflenl LeLI
LUGSHSHeUTEUSH QFUILISHILD.6TaVCILOR6d, &L GeVy SS/PH to be taken care off.
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GIS SS Earthing system : éﬂml;ll_léi &6U6TTLD Q&ng")g;@_lLb.

Soil resitivity LOI&6YLD GLOM&FLOMG 2 616 SS Transformer neutral earth pit H(H&H6L €(Ih
bore well pipe (4" GI Pipe for a depth of even 30 ' and above) GIJITI_I;ILII;CI)\ earth matudan
@eneousaL LI (herTenemdLl LIMjSHSHenGereor.

lq JIT6STEOLIMITLOIY QLT 160U 2 WT&HH LI6(] LOlesTH M SHemer
LIHOIWWLSGSD  Cumg ~UTOL  CeauaId 2 UI(HEILETUSIT  ASHG
H5GHHTHCUTEL 6TfHSHIR VL GmGU|D LeoLiLUBEHSH Geucior(hLd.

11. What will happen at the time of CT saturation? What will be the Relay's function at the
time of CT saturation?

After saturation point the secondary current will not increase with the primary current

and hence measurement will not be accurate. Secondary current will increase more on saturated CT,
where voltage and current will gradually increase before saturate(ie. upto knee point voltage).

12. What shall be the IR Value of Transformer?

Voltage 300C 400C 500C
415V 100 MQ 50 MQ 20 MQ
11kV 400 MQ 200 MQ 100 MQ

22-33kV 500 MQ 250MQ 125MQ
110kV 600 MQ 300 MQ 150 MQ

13. Why the primary neutral of a Potential Transformer(PT) must be grounded?

While connecting PT each primary phase winding is connected to earth. The neutral
point of load is connected to neutral point of secondary’s. Neutral point of primary is solidly
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earthed. If primary neutral is not earthed the zero sequence component of voltages (due to earth
fault) cannot flow through primary windings. Hence phase to earth voltages of system which
contain zero sequence component do not get truly transformed and measured voltage are distorted.
Hence the earth fault on system cannot be sensed on secondary side of VT.

14. What are the ground clearance & fault clearing time?

As per LE Rules 1956, Rule no.72.

Voltage Ground Clearance Fault clearing time
11kV 58M 200 ms
33kV 6.5 M 200 ms

110kV 7.0 M 160 ms

230kV 8.0 M 120 ms
400kV 8.8M 100 ms

15. What is Restricted earth fault protection (REF) of transformer?

An earth fault relay connected in parallel with the neutral CT and all the three phase CTs of a
transformer render protection for the earth fault of protected zone only and will be inactive for
through earth faults. This is called as REF of a transformer.

An external fault in the star side will result in current flowing in the line current transformer of
the affected phase and at the same time a balancing current flows in the neutral current
transformer, and hence as the resultant current in the relay is zero, this REF relay will not actuate
for the external earth fault. But during internal fault, the neutral CT only carries the unbalance fault
current and operation of REF relay takes place. This scheme of REF is very sensitive for sensing
internal earth fault of the power transformer and hence use for higher capacity transformer.

16. What are advantages & disadvantages of SF6 Circuit Breakers?
SF6 Circuit Breakers Advantages:
» Excellent insulating, arc extinguishing, physical and chemical properties of SF6 gas .

» The gas is non-inflammable and chemically stable.
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» The decomposition products are non-explosive i.e, there is no risk of fire or explosion.
» Electrical clearances are very much reduced because of high dielectric strength of SF6.

» Outdoor EHV SF6 circuit breaker has less number of interrupters per pole in comparison to
the air-blast circuit breaker and minimum oil breaker.

» Outdoor SF6 circuit breaker is simple, comparatively cheaper in cost, maintenance free and
compactlts performance is not affected due to variation in atmospheric conditions.

» It gives noiseless operation ,it does not make sound like air-blast circuit breaker during
operation.

» No frequent contact replacement-arcing time is small owing to outstanding arc quenching
properties of SF6 and therefore contact erosion is less. Hence contacts do not suffer
oxidation,hence, no reduction in dielectric strength of SF6 since no carbon particle is
formed during the arcing.

» Require minimum maintenance.

The breaker may require maintenance once in four to ten years. The sealed construction
avoids the contamination by moisture, dust, sand etc. No costly compressed air system is required
as in the case of air blast circuit breaker. Same gas is re-circulated into the circuit thereby reducing
the requirement of SF6 gas. No over voltage problem. The arc is extinguished at natural current
zero without the current chopping and associated over-voltages originating across the circuit
breaker terminals.The SF6 gas circuit breaker can perform various duties like clearing short line
faults, opening unloaded transmission lines, capacitor switching,
transformer reactor switching etc without any problem. Ample overload margin. For the same size
of the conductors the current carrying capacity of the SF6 circuit breakers is about 1.5 times that of
the air blast circuit breakers because superior heat transfer capability of the SF6 gas.

Disadvantages:

Imperfect joints leading to leakage of the SF6 gas. Continuous monitoring devices are requiredSF6
gas is suffocating to some extent. In case of leakage in the breaker tank SF6 gas being heavier than
the air settles in the surroundings and may lead to suffocation of the operating personnel. However
it is not poisonous. Arced SF6 gas is poisonous and should not be inhaled. The internal parts need
thorough cleaning during periodic maintenance under clean and dry environment. Dust of Teflon
and sulphides should be removed. Special facilities are required for transportation of gas, transfer
of gas an maintenance of quality of the gas. The deterioration of quality of gas affects the
performance and hence reliability of the SF6 circuit breaker.

17.What is insulation coordination?
Any line has lot of equipments associated, like transformers , alternators, etc.
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If a line is designed to deliver power at 400kV, the insulation of the equipments associated would
be deigned keeping that level in mind with all possible overvoltage situations,viz,

-Switching overvoltages
-Lightning strikes
-Temporary overvoltages.

Insulation coordination is thus an art to decide the insulation level of the equipments keeping in
mind of all these parameters.

A very rough illustration :-

A 230 kV/110 kV transformer is designed with a BIL of say, 900 kV. It means that it will be able to
withstand an O/V of 900 kV, 1.2/50 micro sec wave.

Hence, the SA should bypass a surge of say 700* kV and above (assuming about 20% safety margin).
So if a surge of less than 700 kV is incident, it will be allowed to reach the transformer but anything
above will be bypassed and only the voltage across the SA, around 700 kV , will be allowed to be
applied to the transformer. Thus the transformer is protected with a SA of proper rating and the SA
is also not damaged. This can further be extended to CBs, bus bars etc in a similar manner.
SIGT6UF), lqQmesTeroLmLof BILE I, SA aledl L LTerv Clevalsd SIHSLOMTES
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18.What is Trickle charging of a battery?
Trickle charging or floating charging of battery is one and the same.
It's roughly one milli ampere per Ampere hour of the battery capacity.

For eg: If the battery capacity is 120 Ahr, the trickle/floating charging current shall be 120 mA plus
the SS DC Panel load current used for indication ckt,etc.

This trickle charging is just to maintain it's sp.gr.and cell voltage.lf,the above thumb rule of 1
mA/1Ahr is not sufficient, we can increase the charging current.

If the sp.gr.of the cells vary in wider range,quick charging is to be carried out in SS
maintenance Qg; mLfy.

The quick charging current may be one fourth of the full charging current initially, that's 3 Amps for
120 Ahr battery, and gradually increased according to the cell temperature.
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19. Why is trickle charging required?

Connection of multiple cells is a battery set. And the cells' internal resistance and the
connecting resistance and the circuit resistance draws some minimal current and that gradually
reduces sp.gr value of the weaker cells.

To compensate self discharging in the cells and circuit and also to feed the continuous load of
the DC panel & DC leakage etc.

20. "QESEULfl n&E 617H UTOL Sreuilenl.  QhS tertiary  GL6OLIT
sm6U6ITg RIKGLCW &HMIL (B aN(heug]."

@g creuamm BLESHMG 6TeoTm) QetenId CGeilauns aNenéds (LPlgU|Lnm??

WWHAEHCHeT QemmIIBETEL. Heuml @b LIN6oTAUFCUITT&6T H([HSHSL (HLD.

In a three-phase system the third harmonic currents of all three phases are in phase with each
other because they are zero-sequence currents. In the Y-Y connection, the only path for third
harmonic current is through the neutral. In the A -Y connection, however, the third harmonic
currents, being equal in amplitude and in phase with each other, are able to circulate around the
path formed by the A connected winding. The same thing is true for the other zero-sequence
harmonics.

21. Why do we ground the wye windings of transformers and generators?
» Greater safety.

» Freedom from excessive system overvoltages that can occur on ungrounded systems during
arcing,resonant or near-resonant ground faults.

» Easier detection and location of ground faults when they do occur.

» Whenever there is short circuit a heavy rush of charge flows through the circuit which can
damage the circuit and the appliance connected to it. So if there is proper grounding,all the
surplus current can take the route to earth and our devices can be protected.

» Whenever there is a problem of voltage dip in the network ,a good and healthy grounding
can help to increase the voltage level and here earth acts as having infinite potential.
Current flows back to household from earth so as to maintain a proper potential difference.

36




22. What is the difference between restricted earth fault and standby earth fault protection in
transformer and how it is used in the power System?

Prominent earth fault protections are Restricted earth fault, standby earth fault, sensitive
earth fault protection. In a restricted earth fault protection, the CTs are connected in

During earth fault, the phase lead is earthed & so fault current flows depending on the
potential (voltage level) at which fault has occured. Usually, ~80% of the winding is protected, the
remaining 20% of the winding which is close to the Neutral is not. Now if a fault occurs at such a
location where voltage to ground is less, the chances of such earth fault getting detected is very less,
and thus the fault may aggravate. The REF scheme is a solution to that. When there is a earth fault
within the range of the 4 CTs, the relay senses and trips.

Sensitive earth fault is given by providing a core balance CT (CBCT) to the feeder cable.
CBCT senses on the principle of Ir + Iy + Ib = 0. Any residual current becomes unbalance and is
sensed by the CBCT, and if the CBCT secondary current is more than relay set value, it trips.

The standby earth fault is just like a normal earth fault which acts on a CT connected at star
(Y) point. it is used like a backup protection, usually provided to trip the HT breaker of the
transformer.

23. What is Basic Insulation Level of electrical equipment?

When lightning impulse over voltage appears in the system, it is discharged through Surge
Arresters(SAs) before the equipments of the system get damaged. Hence, the insulation of such
equipment must be designed to withstand a certain minimum voltage before the lightning impulse
over voltage gets discharged through SAs. Therefore, operating voltage level of the SAs must be
lower than the said minimum voltage withstand level of the equipment. This minimum voltage
rating is defined as BIL or basic insulation level of electrical equipment.

The BIL is not calculated but is stated by standards.
BIL for 11 kV: 75 kV.

For 33 kV:170 kV.

For 110 kV:550 /650 kV.

For 230 kV:900/1050 kV

For 230 kV:900/1050 kV.
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24. What is current chopping?

When low inductive currents, such as magnetiing current of transformer, shunt reactors
are interrupted by VCB , there is rapid deionization of contact space and may cause the current to
be interrupted before it's nautral current zero which causes current chopping. (chopping the
continious current flow into bits)

The transient voltage having high rate of rise of restriking voltage( RRRV) appears across

the contacts, unless the arc restrikes. If the arc restrikes, further chopping or several chopings of
current may occur before the arcing is finally interrupted.
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25. What is differential relay?

The differential relay works on the principle of comparison between the phase angle and
magnitude of two or more similar electrical quantities. This relay checks the difference in
magnitude and phase between the incoming and outgoing quantities on real time basis and if the
difference between these two quantities exceeds the pre set value then the relay will operate and
isolate the unit from the faulty zone. Differential relay (ANSI code 87) is the most important and
widely used for the protection of Transformers,Generator-Transformer unit, Bus Bars, Feeders and
heavy Motors etc in electrical power system.
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What goes in must come out.
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26. What is meant by capacitive current breaking in a circuit breaker?

Circuit breakers operates at current zero, i.e. in a sine wave current goes to zero value in
every half cycle, and at that point circuit breaker opens to clear the fault. You can see the current
zero in below figure.

Now, in case of resestive load, voltage and current are in phase, i.e. at current zero voltage
is also zero. So, while opening the contacts in case of resistive load, only system voltage appears
across circuit breaker’s contact, and this voltage is not sufficient to create the arc again. And hence,
resistive loads are easy to interrupt.

But, in case of capacitive load (like capacitor banks), voltage and current are not in phase
with each other. And hence, voltage will be of maximum value at current zero, and this could result
in voltage of value 2.0 pu across the breaker contacts while interrupting the fault current.

27. How does avacuum circuit breaker(VCB) work?

A VCB consists of a vacuum chamber into which two electrical contacts are inserted with
the bellows on the bottom side of the contacts to physically move( with out disturbing the vacuum
inside the interrupter) which separates the electrical connection between the two contacts.

The vacuum inside the interrupter bottle has excellent insulation qualities causing quick
arc quenching with minimal mechanical movement of the moving contact due to which the
interrupter bottle is very compact.

Any attempt to open an electrical circuit will form arcing between the contacts, which is
imperative that the circuit breaker has to extinguish this arc quickly,or otherwise the arc will eat
away the contacts resulting overheating leading to a deadly arc blast.
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28. What are type of relays based on functional categories?
1. Auxiliary relay.

2. Regulating relay.

3. Programming relay.

4. Monitoring relay.

5. Protective relay.

29. Why 80 % setting is adopted for zone 1 setting of distance relay?

If 100% of line impedance is adopted for zone 1 setting, then it may over reach due to DC
offset and CVT transient responses resulting loss of selectivity which could not be tolerated in EHV
lines.Hence 80% setting is adopted.

31. What is Power Swing?

In the synchronised, integrated grid, all the rotor angles are constant under steady state
operation. During sudden and large changes of power in the system (due to outage of a major tie
line) , the rotor angles under go oscillations till the system reaches a new stable state. This
phenomenon is called as power swing.
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31. Why the secondary of a transformer is to be Opened first?

The load of the transformer has to be first taken off so that the primary breaker has to
interrupt only the no-load current of the transformer.
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32. Why do high voltages develop across the leads of an open CT secondary?

(1).The primary current of the CT is not depending on the secondary current of the CT alike in
conventional transformers.

So, the primary ampere turns will be independent of it's secondary ampere turns in open condition.

(2).In very simple terms, the CT has to be considered as an amp-turns device. The primary is
connected in series with the load, but has no appreciable impact on secondary current. That load
current, times the number of turns gives the amp-turns into the core. Now those amp-turns have to
come out of the core, that's what the secondary is for. With the secondary shorted, there's a really
easy place for those amp-turns to go, around that very low impedance loop.

(3). As the CT primary is connected in series with the line, it can be viewed as a constant current
source. When there is a normal burden connected to the secondary of the CT, the current that flows
through the ideal transformer is the primary current minus the excitation current, which flows
through the magnetizing branch. When the burden connected to the secondary is removed, all of
the primary current is "forced" through the magnetizing branch, which is a relatively high
impedance. So there will be high current through a high impedance, which develops a high voltage
across the magnetizing branch, which is in parallel with the ideal transformer and, in turn, the
secondary winding of the CT.

In conventional transformer, if there is load in the secondary, the secondary mmf (N2 12) and the
primary mmf (N1 I1) cancels each other and in order to maintain the core flux constant.

But in the current transformer, if there is small load in the secondary, the secondary mmf and
primary mmf cancels each other and there is a very small net mmf in the core and since the
secondary does not draw any current but rather the current is forced into the secondary circuit.

If the secondary is shorted, it means there is no load at the ct secy. Then also there will not be
unequal mmf which will not disturb the core balance. But if the CT is not shorted, the primary
ampere turns could not be cancelled by it's secondary ampere turn resulting huge voltage in the CT
secondary.
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33. What is transferred earth potential?
Transferred earth potential

(TEP) refers to the voltage-to-earth of grounding systems that will appear on conductors as a result
of the source system grounding electrode being above normal earth potential, developed by ground
fault currents returning to their source through earth.

A common eg: A ground fault of a conductor, supplying a substation transformer primary, to the
station ground grid that is used for grounding of the transformer secondary neutral. If this
grounding grid is not connected to the high-voltage source system ground, there can be a significant
voltage rise above earth as the fault current flows into the earth. Low voltage conductors leaving
the area where the ground or the grounding electrode voltage has been affected will have the
voltage added to their normal line-to-ground voltage which may exceed the insulating rating of the
conductors or the equipment to which they are connected.

TEP occurs most frequently if the grounding of a facility is less than adequate due to seasonal
variations in earth resistivity due summer which can lead to thousands of ohms per centimeter
earth resistivity resulting, even small current flowing to earth can cause elevated potentials within
the facility.

If facility grounding is poor and the grounding of utility transformers is also weak, then the effects
of TEP will be worse.

Wye-to-wye supplied facilities may be more prone to develop TEP problems.

34. When zero sequence current flows?

All faults that produce ground current create a zero sequence potential difference that
causes zero sequence or ground currents to flow.

During faults, the zero sequence current can represent the tightness of the neutral to
ground.

In a solidly grounded system, there usually is a lot of available fault current for ground
faults due to the thevenin impedance of the zero component being small and the positive and
negative sequence thevenin impedences being small by design to prevent large voltage drops.
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In an ungrounded system, the thevenin zero sequence impedance is infinite (not exactly
due to capacitive grounding in the system) and the neutral point will separate from the ground
easily.

High resistance grounded systems provide the best of both worlds by providing enough
ground fault current to make it easy to locate the fault while at the same time reducing the
magnitude of the ground fault currents to protect equipment and personal and preventing over
voltages due to line-to-neutral voltages increasing to line-line voltages.

35. Any specific point to be noted in Dissolved gas analysis (DGA)?
DGA being done only based on individual gas content.

It has to be analysed based on the ratios of the different gases present in the oil which can often
make a fair guess as to what kind of fault we are dealing with - arcing, high temperature metal, low
temperature metal, insulation degradation due to overloading, and so on.

DGA works best when the oil is periodically sampled, allowing trends to be observed over a period
of time, rather than as a snapshot after a fault, but it can still be useful post-event.

36. Define the rate of rise of restriking voltage (RRRV) and what are the factors on which it depend?
RRRV : Ratio of peak value of restriking voltage to the time taken to reach the peak value.

If the rate of rise of dielectric strength of the arc quenching medium developed in between the
contacts is lower than the RRRYV, the arc will not be extinguished.

RRRV depends on inductance and capacitance of the system and switching conditions.

37. What is the main reason for transformer fire?
» TANK RUPTURE
Without tank rupture, there will be no fire as without oxygen fire cannot start.

So, periodic painting of all transformers, oil leakage arresting are very much essentially to
be carried out like DGA to avoid transformer fire.

38. If arcing noise observed in the OLTC chamber, what to do?

» Check whether at this tap the regulating winding is floating.

43




» Ifno tie in resistor is provided, it can happen. Conduct a DGA of main tank oil and LTC
chamber oil.

39. What are the reasons for voltage spikes?
» Voltage spikes gets generated due to :
» Lightning.
» switching of inductive load.
>

Electromagnetic pulses.

40. What is restriking voltage?

The transient peak voltage that appears across the circuit breaker at the instant of arc
extinction is called the restriking voltage.

41. What is an Arc?

During opening of current carrying contacts in a circuit breaker the medium in between
opening contacts become highly ionized through which the interrupting current gets low resistive
path and continues to flow through this path even the contacts are physically separated. During the
flowing of current from one contact to other the path becomes so heated that it glows which is
called arc.

42. Enumerate the Recovery Rate Theory of arc extinction.

The rate at which the dielectric strength of the arc quenching medium get recovered is
compared with the rate at which the restriking voltage across the contacts rises.

If the rate of rising of re-striking voltage (RRRV) is rapid than the dielectric strength, then
the space breaks down and arc persists. Since arc consist of column of ionized gases, the ions &
electrons are to be removed from the gap immediately after the current zero crossing so as to
extinguish the arc. They can be removed either by recombining the ions and electrons with neutral
molecules or by sweeping away the ions in between the gap by the arc quenching medium with a
rate faster than the rate of ionization, only then the arc get interrupted.
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43. Define the rate of rise of restriking voltage (RRRV) and what are the factors on which it depend?
RRRV : Ratio of peak value of restriking voltage to the time taken to reach the peak value.

If the rate of rise of dielectric strength of the arc quenching medium developed in between the
contacts is lower than the RRRYV, the arc will not be extinguished.

RRRV depends on inductance and capacitance of the system and switching conditions.

44. What is Arc Quenching??

The process of cooling, stretching, or spreading out the arc within the spark gap so as to
prevent the previously ionized path from reigniting on reapplication of voltage. It is mostly applied
to AC power arcs and RF spark gaps, and also to high voltage DC switching. Quenching a high
voltage arc needs the arc current passing through zero for a period of time. Which can be done
using the normally occurring AC current zeros and also during brief current zeros.

45. What is an Arc in a circuit breaker?

During opening of current carrying contacts in a circuit breaker, the medium in between the
contacts become highly ionized through which the interrupting current gets low resistive path and
continues to flow through this path even the contacts are physically separated.

During the flowing of current through a non conducting medium in between the contacts, the
path becomes heated up and glow establishing an arc.
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4:6. Which type of gas is SF6?

It's electro negative gas with low gaseous viscosity and higher molecular weight. The highly
electro negative property of this gas helps in arc extinction. It gets decomposed to SF4 and SF2
during arc quenching. SF6 gas is imported in liquid form in cylinders.

Demerits:
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Sealing problems of the gas and ingress of moisture in the gas system which is dangerous.

47. How the ground fault on the LV side of a delta/star transformer will be reflected on the HV side?

For a line to ground fault on the secondary side of a delta/star transformer 1.00/unit, there
will be a current of 0.58/unit in two of the 3 phases on the primary side.

That's why it's very difficult to provide adequate through - fault protection for the above trfr
from only on the primary side. So, any ground fault protection on the trfr py side will not see secy
side ground fault.

48. What are to be noticed on maintenance point of view in respect of VRLA battery?

Internal ohmic readings to be taken quarterly for VRLA battery along with individual cell
voltage & temperature reading and any adverse trend to be checked.

49.How do CTs get Saturated?

During steady state conditions, CT secondary current does not exceed it's rated
value.But,it will exceed when fault occurs and CTs remain normal if the current is within it's ALF.
ALF designation letters are C,K,T,H & L. C & K are protection class CTs with negligible leakage flux.
Class K is same as that of C class CTs except that it's knee point voltage must be at least 70 % of the
secondary voltage rating. Eg:1A,100 VA CT, Voltage :100 V. So, knee voltage should be greater than
70 V. T class CTs are non negligible leakage flux. H & L are old ANSI std CTs(1954 CTs). Hence, if the
CT secondary current exceed it's ALF, increase in CTs secondary voltage can happen which increase
it's core flux, creating a disproportionate increase in magnetizing current saturating the CT core.

50. How to prevent frequent failure of capacitor units in the capacitor banks?

The failure of capacitor is mainly due to surge voltages during switching due to restrikes. Station
class Surge arrester on capacitor bank is recommended to suppress the high switching surges.

51. What is the short circuit withstand duration for transformers?
» For smaller transformers of below 0.5 MVA capacity :1 sec.

» For power transformers :2 seconds.
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» For transformers of capacity above 300 MVA:5 secs.

52. What is meant by capacitive current breaking in a circuit breaker?

Circuit breakers operates at current zero, i.e. in a sine wave current goes to zero value in
every half cycle, and at that point circuit breaker opens to clear the fault. You can see the current
zero in below figure. Now, in case of resestive load, voltage and current are in phase, i.e. at current
zero voltage is also zero. So, while opening the contacts in case of resistive load, only system voltage
appears across circuit breaker’s contact, and this voltage is not sufficient to create the arc again.
And hence, resistive loads are easy to interrupt.

But, in case of capacitive load (like capacitor banks), voltage and current are not in phase
with each other. And hence, voltage will be of maximum value at current zero, and this could result
in voltage of value 2.0 pu across the breaker contacts while interrupting the fault current.

53. What is the significance of CT polarity?

When CTs instantaneous primary current flow through it's H1 terminal, it's secondary
instantaneous current will leave out through S1. This determines the relative polarity for
directionally sensitive devices connected to it's secondary terminals.

54, Which will be the worst fault current?

Assymetrical, having a decaying DC component. When DC offset is at maximum, the CT flux
increases about 1+X/R times the flux. The decaying DC offset will saturate it's iron core and
reproduction of the primary current will be distorted.

55. How to find any arcing inside a switch gear at an early stage without opening it?

Have an AM Radio set between two stations (not FM). Extend it's antenna and get it near
the switch gear. If a cracking sound is heard, it's more likely due to sparking inside the brkr.

56. What are the limitations of differential relay in transformer protection?

It is not sensitive enough for single phase to ground faults close to grounding point in
solidly grounded transformers. Challanging for turn to turn fault.
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This fault will cause high current only in the shorted portion of the wdg ( not in line
currents insufficient for actuation of diffl relay) which causes arcing locally, releasing combustiable
gas resulting actuation of Bucholz relay.

57.How is arc extinguished in circuit breakers?
A ckt brkr attempts to extinguish the arcata current zero crossing,after the contacts

opening. When the arc is extinguished, the system imposes a TRV (Transient Recovery Voltage)
across the contacts.

If RRRV (Rate of rise of recovery voltage) and hence TRV across the brkr contacts is
lower than the BDV of the arc quenching medium , the arc will be extinguished. Where as, if TRV is
higher than the BDV of the quenching medium due to system passive elements, the arc will restrike
and the breaker must try again for extinguishing the arc at another current zero crossing. After
initial time of thermal energy balance in between the contacts gap, the dielectric *race* takes place
and got settled according to system conditions.

58. What is fault level?

The maximum short circuit power that could occur in a particular bus is called the fault(3
phase fault) level of that particular bus.

59. What are the type of faults?
> Phase to earth.
Phase to Phase.
Three phase fault.
Three phase to earth fault(rare).

Number of faults in the system occur in the same order.

vV VY YV VYV V

75% of faults are only earth faults.

60. What is the significance of fault level?

» To install the breakers with breaking capacity over and above the fault level.
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» To design and provide earthing system of the substation.

61. What are type of feeders?
» Radial feeder: Feeds with only one source from one end.

» (Grid feeder /Ring main: Fed by different sources from both ends.

62. What are the protections employed for radial feeders?
» Over current protection with time delay & instantaneous features.
» Earth fault protection with time delay & inst. feature.

» No earth fault relay is employed on the LV side of the transformers in our substations.

63. What are the protection used for grid feeders?
» Distance protection.

» Directional over current & earth fault protection.

64. What are the protections used for transformer?
» Bucholtz protection.

Winding temperature Trip.(90 deg. C)

Pressure relief valve trip(0.41 kg/sq. Cm.

OLTC Surge relay trip.

vV VYV VY VYV

Differential /Merz price/Circulating current protection.

65. How to calculate the absolute impedance of a transformer?
Imp. of a Tr. =(kV SQUARE / Capacity of Tr. in MVA)*P.U.IMPEDANCE.

For eg:(110*110/10 MVA)0.1(P.U.Z)=121 OHMS
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1. In a Solar plants, why the feeding /pooling stations supply is 33 kv to 110/220kv (maximum)
instead of 11kv in case of Solar plants.? Is there any possibility of cascade effects in the grid? Or
deteriorating the supply / system parameters? Any cost consumption / space on 33kv system.

Stability point of view,either WEG or Solar plants are useless in case of dynamic
response,VAR support and inertia support.So,the question of voltage level in respect of stability
point regarding RE Plants does not arise.

Hence,the main criteria of voltage connectivity for pooling stations for RE shall be only the
maximum power transfer for which the optimum voltage will be 33 kV since we adopt max power
of 5 MW in 11 kV and 15 MW in 33 kV,naturally line loss will be lesser in 33 kV lines than 11 kV.

Hence, 33 kV pooling stations are preferred for RE plants.But I think there are also 11 kV grid
connected REs feeding distribution loads and connecting to the normal distribution substations, of
course not to the Pooling Stations.

2. Frequency @601 exMlavL flemuwls Qsmep&d UmjuGUITLDm?
l(eulervLflesteorm eugeorm &mGeur?)!!

From the history of electrivillage(@UHLﬂggﬂcm éﬂUITLD’{T)Gmg; @glé’:&;é’:

FaL_MHELEMEVUIT?  SIGEUTMeL!), it is learnt that various level of frequency

Viz,133.33,60,50,40,25,16.66 Hz were initially used and finally got setteled in two level of frequency
60 & 50 Hz.

@& smer  eeIdLeme!  6THG  SHJCUGTEDID  UwedT LRSS
UL (erTengl M@ ,50 & 60 Hz 6T60TM)| @(HONSLONE CIFL1q.60TSHIUL|6TTENE).

60 Cycles/ Sec 6T60TLIHIEL €2 THSHOBLUINID LNFIL e XQS&TTTEHET6T &EFLD
(PMESG GUTHSHSHLOMS 50 Hz HMDHHHTHED GIFT6LEV6VMLD!

2 0% BIHSeMNEL QUHLUTETEMLOWITET UGS EHaT6D 50  HzLD(6THISEN
Nl leso FMOITRWSSL &HIGeT WmMeudHeLsnew 6TeaTsnID  efjLmesoq.
SLL QUTLDLD6E 6UFEITLD 2 600I6emOGTC6t1??), QWSS THeoTLT GCUTETM  &lev
BI(h&efev WL (WD 60 Hzid Kuumesfled LG Qreoi(h  SiST6lex6mnsErGLD
LwleTLU(hSHSLI LI(H&6TMEsT( Of course &6vTlH G601 LIGSHH6NeL &ITed). 6pC&?
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~NRQAST6TH  6T60IMMEL  6TeoT6oICl6UEH M) QOBMTEHEFD  [BHIT6IT-CIL &60T15H &6V
umyuGUITLDOIT?

9.8 Georerilemevemud LOMMHMNE QSTENTATTLO6D,

UTHAL1g6) 6TUGUTGID UTELIq6UTSHeD, QBSL g6l 6TeTMID QB&SL L euTHGeu
AUUSTEL SIHMEG Q6UILUL6V LGIEID 65 Q6eLELTHFHTL QUMY . L
&J630TL_6rOl6L 198 (BMDev  gheveur  eNgFeen  CHMOMILCUM, &
SetTeNeneLemIl  LDTHMIGCSHTETEHD  HEUTEMIOUITED, EETIILULEN  LIGTITEmILD
@uieoumed  Nyueoomd  QRUNGHMSW|LD(HSCHTeLT  CLerveom)  (WearGu
QETLANGECMeT. ( ULLE Q&weomeny eueor(y (P@GHS6T MG SL&
LTOILQITSEhSGS STETNTEILEOIVILD, NHSTTHSEID HeLEL SHTELCILDETM)!)

So, AC &eoT [HlemeoLiUML lgement (LML lqNeO(BHE COBSLIgNDE) @
Q&SHEINGED THHMETT FHLeh6U WLMMHMS CEBTMHMCHT iHG 6165016081560
&6t ~LNHGCSmeTS!

SlLevglep(h  CFsaugeL  WLLGWL @By  GrGerm GCrTGLL I8
lq JITesTarVGleUTEN m&gjzmemrru'_u_si) LOl6oT 5rr[r,g, 3I6M6V(Monochromatic Transverse
Sinusoidal Electro Magnetic wave) LTHLIq6d 6m&lq60 LOL(BLD 615HH6M63T L 606N
2 5§D QHTHHMCHT G &6t L NFICISTEoTL!

(L, 60TEMID C&FTELEVELITLD,LUILILD 6TEILD CIFTELEV6VILD). 2G&?
BLOG Ueuy Sl @UCUTg @UIR el

49.90 to 50.05 Hz 6T6oTen)IlD @Qbh& SIS TCleusnn Crepbsy ,61hS CrEp&edl(bhH&l 6Th%
aNGLOMEHGEILEVMD TN UHGHIETENS 6T6oTm) LIMFLIGLITLOM?

1.2.2000 6U6MJ IE Rules 1956 @601 SiiqLiLiemL_uNeL AT &L L 6mLOLILN6DT(Grid)
SIHTCl6UTI @QUIRIEG 6T6L6MEV 48.5 to 51.50 Hz 4% Q(BH&I UHSHF).

Nm@&,1.2.2000 @60 485 to 50.5 6T6OILUFHMS LLIOMULULL F. HSHH 1.4.2002
@Ol (pH&H 49.0 to 50.5 Q& OTMHML LILL ).
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3.5.2010 @eO(BH&I 49.5 to 50.2 6T60TM)| 2 HSHTNLLILILL §.QH eueny &FHGIL!

Ilg&Hl AL Nemé e eus QSN0  HTehT 6Te1m  Heol
WIg6U5G 6UbHSSET. 30.7.'12 /2.00 AM Sjeee0, BMF&HSF6r HFIL NeTd eyl
6 CUTH Q(BHS HHTC6UET 50.20 Hz. QDML SILL TS,

6ma) BPAGL SHT6T 6UJHILD 6T60TMNIELEMED, BPHTILOEVNE Q(HSHGSLD CUTE Fal
6UITELITLD!

Grid collapse may occur due to sudden outage of generators and also tripping of critical
transmission elements resulting cascade trpping. Grid inertia (6T6U6U61T6)] SQ.FEFT FHMHIGLD
6T6TENID  olene) KL HJReuTT Gmmeursd QHEGL Curg C&TEhFLD
afserd Sl Qsmeomlerons UMY HEHSLD.

AGHSTID, Geor ~NfAsTEE WL (HCWL HFFWILD FLamer NeMms L lqMHE
SITIEIILOIGL6M6VL! 6316V, GESITT  Glewmuilesry  Heowmwl  LO6dT  HlemevulmiGert
SIS H(BHSSTVID, Henmul MHELRmISET Lhl6tT LMMTSHEGemnMUNeD 6TLILIGGuim
SL(HS sELIM Fwnalsg UbSHSHTID,eumemnm Ledj LTFCFev  LiGgureson
IIUGDETE HQTH Qaran b WemDUPSES S LD STl ABHH
12/ 12Qe0(pH& CLaId AL SJCeuctnr QUIRE 6T6LEMEVEMUI 49.7 to
502808 GMIGGL WWOHH QHHWTeesT 06T LIHLRSEHD SHDGS
@lLs Q&meuL. GUTSIEID,BID WL (KD 4000 GLOSTEUTL  LIMMITEHEGENMUITED
&omy 8 el CHISHNHGS Gemmmoed GCeoml Gegl lqhl  LIGHT6estNs
Q& T6TTg. (HHSHHMEL, HSH HSTAEUETT QUIRIEG 6TLEML GMISGLD 2 S TNMEG
B8 wLaMSSHIHG Cgeber  CaucnguSTUINHMI.  ULPSSHNERTSHEHSHSLD,
BPHLHE@SGL  QeumemmQuicoeond Uil emeug H  eoCGL SYIL]
QMRS  NJwGeTiul (B eursmg @mid hemenn U@L Hlemeoudley, sTHTUMTTS
aNGLOMS(22??) 30.7.12 WOMID 31.7.'12 AGHSHSHH Qo BHTLSH6T BHIT)HS60r
S Qameomieromd  ueuy &SPl L& VGl SYILed]  ASDHG
SMJEUILOMLS &ML lg UMM BLOG USSD CHTHM 17.9.12 @eO(pHH 49.7 to
50.2 Hz IFljCleustor Quimis 2 G rallenes &Heml LNig&bs Geauswlq wisTuimm).
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6TLILIQUT(HLITNEYILD, CERC QLM 7 LOMSHHIGET Fenafll CUTLL GHTL 6L6VTLOEL
SLUITHLD L Geueiulg e(hedamnd HIJHEH6D (PlghdHT!

Qns AHTQeusT  GMSES BLeugsmsullermed  Geoml  Qegl gl
SIHGWMEGID, NMEG Fholg LIGUI6UOITOe017.2.'14@Q60I(hHF CERC 49.9.to 50.05 Hz
steorml  Geyld  GEMISAWGID  HEB UL Ueweswmi  Geum)
QIflufleor)  BIRIGET  eumleply  Cloemeslluing  @(HhS S, QMISUITS
LD&&EmENS Hreor AL LHSSILIS).

AQUUQWITESSTCET BLHHFH AHHTOeU6ET QUIRIEG 6T6LEM6L +- 1.5(3 Hz) (48.5 to
51.5) @e0@phH& Ceumid 015 Hz Q& &GRS Gurd, MNevgGeul
CQREIGILLJorv CQSMLPSHS eUFevmm)!

SIUGUTE UL L LD 2 6m6eN&F60 LD6TTH6L eT6ormID Hrism eu(b.

QW IR Smeusd Q&meUeUT ANH(POHMSEEHTL LGN HHSWD UTSHESLI
Upeus HOMDLULM  LOSHEHET ST  6T6TLmG  FlaMdbFal 2 wIING &
SmOUNCeGUl FHMT &6 STOUPLD LWPHIHS Q&Meaulg hEGD, CFTJ&HEE5HS)
(PLLTEM&ET  HEHSMIHEHL CHETCLNEFHNS C&meg (hHGLD euen) Qb
JEMLNGET HeV6tT LITHESL Li(haudled Teualld Lui(pld @eLemnev!

3. Write a short note on Open access(0.A).

QBB EpETMeLG Hlemm CUTLB (?) MeUSHGIETET FTMELHATNL  SlhSHHS
GLmed GoL(BHefled [mHMD  ueud Sl (B SHS  FTDELSHM6NL
LWeTU(RSHS Qometeug Gumev B eumflwd  GuUTL®  emeuggleten
lq JITesTarVLOI6L 60T &L_L_60LOLI6ML, 6erOGLL_/G1&600TL_[J60 sLhlegeoTery
SIWILDFG G616 g fmestervLhlegst &myeerv,tlagl Uil & QUGHL gk FMygey
sfwamemms Sl (B hatleur@m WeTimus S SGUNCTOamé.lq.
&eoterow LoGom LWeTU(hRSHS C&menen 6T60.lq. QFGILT UWILSHLILIG SHTeor
HmhsLeuell  HIEOLOEFléMD(Open  Access).@& E.A2003 Section 40 @661 Llg
SIS &S LGHME). 6T607601?!
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Chegerred  mamGealerdled, BHOG CeusHssemer epllqen(y  Gumi el
SLigL B CLmev CaLleml & &mevorigll GCUTGCMITLD.

LDGTEMILD  SL§SH(??7?) (PHOIGLCIW IS  UTRIAS CsTeEh &6t
QRECILLT S(HEHG6T cenyRenl CFeSHICHT&60TEWLYT LNDJ SHL6VS)
S601 SN usuen] LWeTUBHEHS Q&TeTeUCHT (LPLgU|LD.

Open Access(0A) means admission of any consumer /generator to get or send power from any
where ,any time,any quantum(the last one allowed only in TN)

Why??? JQl60T60TMIT6L, BLOG| UMD CHLUMIMM BTN S!S 6TTTEL!).

SIGTEUG), 6TRIG (HHSILD, TLUCUTHILD,6THS g [TerTervLa6sT  6VUIGT  CLPGV(LALD,
61hg Slemeyd ueuy eummiGernGeomeNmmmCeon  FUBSUULL  GeomL
QLeVUTLE QF6ILl] SisnInSl&He Geueini(HLD(Of course with NOC from DISCOMs and
proper bilateral contracts and approved transmission charges and with compensation to loss)
6T60TLIGH| SHIT6OT 6RLILIETT SIEnVery.

Qal
» Short Term Open Access (STOA).
» Medium Term Open Access(MTOA),

» Long Term Open Access(LTA)

6T60TM)| CLPEITM] CUMBIITS IgWILDSHSSHL Li(h&HlesTment.

STOA : For a perood upto one month at a time and allowed for a maximum period of 3 months.
cpeTm BIL&E@HGG (6ot eleuieuliifgsd Geueuni(hLD.CERC  Regulation Llg
GMMHS L& Sl6Me 1.00 MW,but TNERC has reduced the quantum less than one MW
which is also a revenue Kkilling aspect to TANGEDCO.

Transmission charge :Rs.2903/MW/DAY(12.10 Paise/Unit).Wheeling charge:18.87 Paise/Unit
totaling 31 paise/unit. & for Wind 12.39 paise/unit.

Scheduling charge:Rs.160 per day.
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System operation charge:Rs.1.41/MW /Hour subject to a ceiling of Rs.500.(Only 40% of the above
for RE).

MTOA: Allowed for a period from 3 months to 12 years but not exceeding 3 years at a time.

LTA: For a period of more than 12 years upto 25 years.

EA2003Q60 b GG WhHHE C&meu(  200560GUW  0.ARegulations)
GumL(® BLOG UMHlWGHE60T  UHLOMTETSHMSHS  GHMMEHEHTL 6LEVITLOED,
Qo5 emenT  QUELLD SHLPGHID Intrastate  ABT Regulations GUTLEB  (LpemML
UBRSHSTHTL Hawl L H&l C&mesulg (hHGHTLD!

Q&M6uTLg. (1H S HCMITLD!

Q& ITeguTLg. (15 LIGUITLD!

(Nenetis — QHTenS,Qeus&ems  GOILY WL (Heveveumflin QFUIS
ellenenserile CGm@GLIL!).

QFHOUMIHT SeTavWln(h&EG WLLHGCL SMIDHGSUIUL (B  aIbhg L6
Slerveny QGGevagest Sisimeulled, CFLILCTaQ6T &L CHFIUIT & &6vorGIL6vorL
6TENILD 62(h 6L 6ML6DUI(Amendment) LOI6TT FLL GHL CuML(h eumfliimisenern
SMUUCTL  &WCGUefseT &@pLlgs Qsmeuy Curs KQemrms  gour(h&ern
HLSH&\60TM6TT.

BLOG| QB 6RJ&H&H60 GaHIlLIT 6T&?

BLOG SHJ6HuIL SLDLIN

GLoLOM Sih SIS Hl6L QB MTTRIG 61 6L 6V HTEVRIGTEV DML BHLO S| LOl6dT
QUTNIETHEHLD,QBTLHOTaTHEFD  QUE@BLUTHULEG 2 (heumdSHul  Lhler
&L_L_6mLOLIL!

CONTENT 6T&)?
Shss SLINUND CUTGLD SiF6vorL !

IUHM6UF), Separation of Carrier & Content 6T68TLIQ_|
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o Lemeow|ld o ufempujd MNfliug Gumeim& ; Wigedlllg&Hemen  Cl&Tem60
QFLIISMES RLILITETIE).

JO&GaL2 WINSS Qeliys@rd® SHmhs Oeuefl miempea|flend &bl
QUTHWSHMDG HegL D 2 6L TSHEHTUNMH).

SOHCUTEH,QHFH DI GILDETIIL ELP6VLD LT industrial & commercial consumersggU|LD
SMUUCIL (K& Eh5G STenI] MIS Gl (b BITD G960 F,
eNeugmuCLrQwmevigd  Gumerm  CQUEHE  MUD  SJ&Salqul  LbleT
@eneuTLIL|&HeMesT  U(HLOMENSHMS 6MEUSHSHSH  CaManI(h €(h VL&D C&lg
SL6M6 € §lev LMHMRISANCOCUI SlenL&GINIL 6VMLD!QPP€

Cu&EMDEL,HDCUGHSHMT CUTLL  HJFUIEVEDLOLIEDL, *For the Corporates,of the
Corporates,by the Corporates,to the Corporates* 6T60Tm)| LOMMHMIOIL (KL GCUTSH6LMD.€

4. What kind of oil is used in transformers?

The chemical name of transformer oil is Hydro treated Light Naphthenic /pharafanic oil and
commonly known as transformer oil/ mineral insulating oil (1.S.335),obtained by fractional
distillation and subsequent treatment of crude petroleum.

Transformer oil helps as liquid insulation and also as coolant, dissipates heat inside the
transformer. Also,this oil serves to preserve the core and winding as these are fully immersed
inside oil and prevents direct contact of atmospheric oxygen with cellulose made paper insulation
of winding, which is susceptible to oxidation.

There are two types of oil used in transformer:

1. Paraffin based transformer oil (Used in India): Paraffin based oil is used in India, because of
it’s easy availability and lower oxidation rate.

But it has high pour point due to the wax content but not of much concern due to prevailing high
temperature in India. But sludge formed in this oil is insoluble and obstruct the transformer cooling
system.

2. Naphtha based transformer oil:

Naphtha oil is more easily oxidized than Paraffin oil whereas it's oxidation product(sludge)
is more soluble than Paraffin oil and hence not precipitated in the bottom of the transformer
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and hence does not disturb the trfr cooling system.

Properties of transformer oil as per IS 335:
(a)Electrical Parameters :Dielectric Strength(Minimum 50 kV).
Specific Resistance( 1500X10 powerl2 ohm.cm)
Dielectric Dissipation Factor(tan delta less than 0.01).
(b)Chemical Parameter :
Water Content(max 30 ppm)
Acidity less than 0.03 mg KOH/gm

Physical Parameters : Inter Facial Tension(more than 40 dynes/cm). Viscosity(less than 16.5),

Flash Point of more than 300 deg C and Pour Point-30 degC.

BLO&G [6& el L LD LOMTHIF IqJTerevUmjors@ Huled &j@Gevags.

BID NeT QLeVL (PRIST LGN SSE06ITITTEVID I T6ITaVLITTLONSS
SHuiled, DGA  GLevl  UHFlWmg&sHeom  LIGTI6ut &80 LD. §6L6meEV6TT6UT,
lqgmesTeroUMyLOl L (HLOleemev, LD 2 L DD C&rsg Qs (L CUT@GLD.€

5. Define Hysteresis loss in transformer.

Hysteresis crsisrug,rj)@ "deficiency"” or "lagging behind" asirrugﬂ QLIITg,_lG).IITSbT gu]g)g,m

Hysteresis is a dynamic lag between an input and an output that disappears if the input is removed.

When an external magnetic field is crossed by a ferromagnetic material such as iron core of the
transformer ,the atomic dipoles align themselves and even after the magnetic field is removed,
part of the alignment will be retained and the material remain magnetized with some residual
magnetism.

To demagnetize the core requires a magnetic field in the opposite direction for which
some external energy is spent for their proper realignment of the domains of the ferromagnetic

material which is called as magnetic hysteresis ( BSTT'I'_'F)QI;I LN60T60T6ML_6))loss.
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The low coercivity material of soft iron core reduces the hysteresis energy loss. @gj (3[_5”
Geor(® eomerv. @nhg amMevLCiflev MHspe ~CUICHT GCL&Cl6Ig.d
QUITHL &6 i6dTeaflualev,

Elastic hysteresis
Bubble shape hysteresis

Contact angle hysteresis( formed between a liquid and solid phase )

>

>

>

» Adsorption hysteresis
» Matric potential hysteresis
» Cell biology and genetics
>

Neuroscience (some neurons do not return to their basal conditions from a stimulated
condition after removal of the stimulus)

6T60TM)| L0 eNFMmIGEMEVID Hi&LD&H6sTM60T.
TG, @@ HsLpeyelenere| 2 6L Ms STl @Q@GHS 2 emailenL

(inputgd) H&HW NMGWL  Seueemenedsst 1§D  HOGBLNGT i)
amlervL_Gy&lery ereliL(hLD.

GCamfl smevenwl GQeallilqul e, Hendh@ 2 ully Qouug Gume

Peoaggls Csmanh CQsMEhdd &ML el NG &6 al(pels Fal
Buppmsst afleroL Qr&lerv eUMSILTES SMetT CHTHMIHMS)!

B QUMDSHMEUNCL BLEGD FTHSH LTHEMISN6T [Hlen6urelselT 6T6omenID
6TF&LD (hysteresis effect) HMEST HLOGHLOW|LD (QHTEHEFLD CSHMEHFLD)

amMlevieflmr LLUTS Sé&GH6rmen GumeyID!!

6. What is a surge arrester?

SGHEHG (LPEUTEUIlG.  FIREOI6UT  6T6vT6uT60Ten)|  LITTLIGUTLD BTTLOOT  @\(H5HS
Ceuctungisng LBmIeuageLeLNGLD &8 &6
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QW 61(PFH S (ReLe0S S5 CUTH UGG LOSS6T 6T1(LH&E!!)
hLOG) LDI60T& TG 60T S 61T SI6M6TTH GILD (L) &ML L
CeumeLL_GL M@GLD S0 g MGLD 6)IG.6U6MLOSGSHLI LIL_ L 65I6.

smey  Wpiu@Gn Curg oihe 6T FT&eRSeT CFHHHDG
2 agrenmmeugild HeNMs QuiconsGs!
6T6MEUGILIGVEVITLD FITR6ME 2 6W0ILMTEHGL6MEU?? 6TELEVT FMDSHEHSHGD GQFeEGL
Qesur(h SMETURIGET ST6T! 62603168)| 2 L SHITJ6U0ILD!
(HleoL b &fluNeLeLTHE., BHLOG GMM HMMEBEDHLD, QFUILSHEHLD STICIILOTG

SIEMLOEUS)!)

@\eoCl6vTT60TEM)| Q66N SITIEEUTLD, LD MM EM EUSHEITITEL QU(HEUGI(65  6UWI&
QUMTHGLD  6TLELMHMBUID JMILNFEL (R Cumm CUTEGL HavL Gms
CL G usremill_ (bl CUTDSI!)

2 L' SIMIJ6U0TRIGEN:

VAL &M &JY:The overvoltages produced in the power system due to switching are known

as switching surge.
Ql20f: {6 el 1) XA NI (V] ¢

The most common case of insulation failure in a power system is the grounding of live line (i.e.
insulation failure between line and earth) may cause overvoltage in the system.

%f]é:éﬂrﬁ] &I']g:The phenomenon of intermittent arcing between line to ground fault of produce

transients known as arcing transients.
Gy &6aT60TONY 2_6V0IL_MEGLD 1q.[JT60THIULI6OTL_61V:

feovL gHeor @QeTLSL g6  FlITSLsdTerucld QSUTHLIg6)  FWTSL 65T6NI°LD
FLOLMS Q(H&HGL CUTE 2 L MGLD 1q.[TeaTSILIGTIIL 6.

CleueM & SITIT6T0TRIS61T:
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6M6VL_60TIMI erVL_Grm&ery

L& eroL_Grmery

LOMMILD

@etuemLJHL oL Grm&er.

In direct stroke, the lightning discharge is directly from the cloud to the subject equipment. From
the line, the current path may be over the insulator down the pole to the ground.

Indirect stroke:

Indirect stroke results from the electro statically induced charges on the conductors due to the
presence of charge clouds.

2 L &MyeuuiGLom6leueN&STIeuGLOm &I &R &IT6o!

UTHLILUTEHLILS STeor!!

SI6M6Y 6T60T60T LIGTUTGUD)|LD?

The traveling surge waves produced will shatter the insulators. If the traveling waves hit the
windings of a transformer or generator it will cause considerable damage to the insulation of the
windings.

Surge Arrester (SA) prevent damage to the electrical equipments due to these internal or external
surge voltages by providing a low-impedance path to ground for the current from a lightning strike
or transient voltage and then restores to a normal operating conditions.

A SA may be compared to a relief valve on a boiler or hot water heater. It will release high pressure
until a normal operating condition is reached. When the pressure is returned to normal, the safety
valve is ready for the next operation.

When a high voltage (greater than the normal line voltage) exists on the line, the arrester
immediately furnishes a path to ground and thus limits and drains off the excess voltage.

The arrester must provide this relief and then prevent any further flow of current to ground.

The arrester thus has two functions; it must provide a point in the circuit at which an over-voltage
pulse can pass to ground and secondly to prevent any follow-up current from flowing to ground.
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7. GHMEML STV HHL &HOMILILM CleuLiLl Hlemev 2_WITeUSTeV|LD, LOI6OT & TS 6T RIS 6Tl6or
LwiesTUT(R SHHSLOTUSTEILD, L6 FTHesTmierilenr @UIRE Ceulil Hlemev FOHM)
Fa(bHOMEHECEN @A (HEHGLD.cTaTGCoU D6  FTHEOIRIGEN6T 26  GeULILSMG
SANSTEONSH peues CFies &S SeuSiLTEHDE.Q6LemeLGILIEL, Sig
LIJervL,lq JTeaTervUIMILO Leelml LITervL,lq JITesTUMFLON Ll GCUT6Tmened Fijel
MSM(Jewionsl) B LUEGSHH 1hSHHNGW.bIsT )/ QuisSsns Q@bhS
CurCs Hm.5MH2 Qsum/QamILBF Seugser @eor-ugm QI Caipm
euCaeffl  cpeuld  IgpmedTerouMIOT&lg  @eummiest 261  QeUlILSMSHE
S SMeoN S HMT.CHTmEUUTNGILD 6B HSHGI.IR Camera scannig LIUIGTUT(E 110 kV SS
FNHARISERSHGD LwWeaUGSEH HSHS BLEUGSHMS  61(HHCHMLOMEIITEL
LFeOL,..LII6m QeU@GeUTSHS & (h&SH6VMLD.

Infra red camera scanninggQ LI6UIT 60GL 612651610, (LD SEIUILDIT60T gjmwm@mmu_lrf'u&,aﬂd)
SIS LIS L(ESSIUMES SL_LMULILDTSS Ger6uor(hL.

66UQeUT(H CHMLLSHMGLD 62(Ih H6V6EV IR Camera QUMRIHGHSHHSHTEL [HEV6D LIGV6OT
&L &G LD.

3% CuTeLGed LTEIGLOLIT LOI% HHSLONS 2 66T, Si5& HTevld LieuwN &S
CT&HM6OT  (PeTsylflend QasM(HSS LMMMELMLD.LTEICLOLT Lol Sl
€26UGIUM(H MRTHGLD &J Geueiun(HD.MRTER LIVLONSHS Couenl(hLD.SiF SHT6T SSE
h60T& STLLTHMILD HlemeouNed @) (1 &&HMILD.

HUN6L 658 THNHHHTVID HSHDE& (PETDIFlEND FHH GHenenr &ifl CQFuL
GG)JGO"O'[@LB.CT Secondary terminal oil leakage, S{606N gbl_rreng,sirr e aTeUTs
@@GUUSTEL,CT secondary 62LILIGITEH CT  CeugSHIOIL  J&I6UTGLD.MRTUIIEL
S L LMMITEGMM, S5 W] I&Geom_ LM IHIT60T
SINILITS 6LETT6L6V. Y 60TV, FleoTerT  eleQUIhiGener  (PememulGeoCGut  &lerrer
sTDILINNELEMEVCILIETTMITEL GHS Herel UL LI GLITEUGILD BITLD &IT6dr.

SUWT emULIgR  STS6TRISE6N Ans Chrssed &Hlwrg LTSS
ULILGCHT(H  Seumenm UWTLGSSEID (DMMEHEMETILID  SI6Mm6sT6U(Ih &G LD
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Q&meLeds & Coua(hLb...LWHl6r CUITE| , RIS HSHGSLD WTHLD LI ~.6mLUL g R
FNGHEIIMIGENET  MSWTEHLD  HlemeouNled Q(pSS  Ceuenr(HD.CHM.CILT.,. Wi
SNF LT HeLeL CHTLFINEONBLLG OGHS L6eLMEsISH G(HD leUTEHm6rT
MG FlOUHG HHHLILL (h SS6L UG LIL| 61(H 5 06US & G| [Hlenr6oT6)|6TTENG).

€2(15 &6V QIJ6vuT(h LOMRIGTL!

8. What is the max power factor allowed in Transformer bushings?

Normally bushing power factor is <0.7% (ie 0.007 pu). Typical values of new bushings will be less
than 0.3 %. A bushing will be never left energized with a Pf more than 1 % in service.

IR Camera QHHSTEL 5% DEUFlL (LPSHEIDMEST VL [J&H& RMU,500 kVA DTs, cable
junction boxes GUTeTMEUMMIET @6HUICIL_JeaT6L Qeulill Hemevemut LIMT&HHEVTGLD
61601 HGM60T. QIBMEHFLD CILDEITHBLB)|LD. ) 60TIT6L LIGV6TT Hl6ML_ (& LD.

€26)GleUM(, GILDMEMLIYIHGSLD ¢2(Th IR Camera HH ML Fal HELEV LIGVEGTATIHEGLD 6T68T
Bletr 6016 EGm6dT

9. What is Ferroresonance (FR)?

A phenomenon of over voltage and very irregular wave shape due to excitation of saturable
reactor with series capacitors in power systems mainly during single phase cut conditions in a 3
phase system. FR takes place when an inductance is dragged into saturation due to an over voltage
and then tuned with some capacitance. It depends on capacitance being in series with a non-linear
inductance. If a conductor in the primary circuit causes an open circuit in the absence of a shunt
fault, and the transformer is unloaded, ferroresonance can occur. Unless there are line-ground
connected capacitors on the line, that ferroresonance would be unlikely to occur. Single pole
switching is all that's needed to initiate it. FR is normally is not a continual state, but an unstable
condition which typically ends in the failure of CT, VT or power transformer bushings. During,

ferroresonance, the voltage waveform will look extremely distorted. So,bushing failure glg‘-ﬁ&':Lb
AU SRG ~QUIGHT QrCFTaTeTeriME@ UMULILNHSEMST 6TETLIENS WD
HeUeisHs Geueui(HD. CVTs Q(H&HGLD SS &HafeD, 6LILIETT &H6WIL&SL [J .LIT6VL g 60T
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Gumgl, FR gmUL (h Legadnhierv A5MILGCUTE eumLILeor(h. Infra Red thermo meters
utilisation O & M level6V LIF6) Gew6GuT(HLD. Distance 12:1 i.e. 1cm object can be checked max from

12cm distance. Can be used to measure temp in L. T. Networks, battery terminal, 11kv 33kv
contacts. R&D is having 75:1. Cost up to 30 thousands. They shoud not depend any one to find out

any hot spots in their equipments. @mm@m LIWI6sTUML_ 6L 110 kV Sl6m 6001 LOY6dT
Hemeowim&Hen@pn,0 & M &eflevid LiiesTLI(h'&Sl6uTTed NCrs Leysr Gsmmul
eumILIL 6001 (k' 6T60T [Hl60I60T &S GM60T.

10. 6TQI6LEL_I]1& 6T6TTITE 6T6OT6UT 6T6TTITEIN?

Simple, E.E. is potential energy Iﬂu_IITéSLq.Gi_I LIG)_IIj ~UGerm ,GG)JITGi)I;GI_Q
CL&CeTL g ULemL& MIHSHM? GaumeLL_GL &3 S hIFeme0F FijhHeHHT?

606V6T  QIHlGVL 65TV GMMEUTS  @QBSHGL  CUTGILD,eouterr  Govlig Mkl
BTILOEVTS Q\([HHEGLD CLTHILD,60WI6H QML T& @\(&H@EGLD CUTHILD,
Pimdiq el Lery .LGemm GCeumeLL_GL 83 GLo&C6TLIq UL6DL & FMTHSFI.
Qr: (Vr/X)(Vs-Vr).

oML, QHCOI MR WS  QBHSTEL,SLCUTEH  CeumeLGL &
SLRIKENEVLD FDHMIF FTIHE (I HGSLD.

11. What are the limitations for loading capability of transmission system?

(i) Thermal
(ii) Dielectric

(iii) Stability
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(i)Thermal capability of an overhead line is a function of the ambient temperature, wind conditions,
conditions of the conductor, and ground clearance.

( ii )Dieletric Limitations: From insulation point of view, many lines are designed very
conservatively. For a given nominal voltage rating it is often possible to increase normal operating
voltages by 10% (i.e. 400 kV — 440 kV). One should, however, ensure that dynamic and
transient overvoltages are within limits.

( iii)Stability Issues: There are certain stability issues that limit the transmission capability which
include steady-state stability, transient stability, dynamic stability, frequency collapse, voltage
collapse and subsynchronous resonance.

FACTS technology LIWLIGTU(R& S stabilityem! LIOLILIRGS) ,61&JLD6L QLSO Lg 6x6mT
BLOG)] 6M6V60THeMET GELITL. LIGTUTETITEVITLD. &), 60TT6L HTLD @\6TTERID SiHGLI LISHSLD &H6vur
MEUSSHMEV. G Uem L 1q UNGL YLl LOLDTS GeLML LIGTIIEmI6NS ST6sT HervL b
UTSISTILSG [HeLLGIHLOG DEV6TTaN  WTQD  LG6D  LIemLPUIENEU.N+1
&69011 61260)| 5 61T SIL_RIGTSH 6016,

61601G 6, GovMlq MIF6L RTSHATENSHUITEHS &T65T @\(I55HS Cer6TUTlg 2 6T6N ).

12. flmslg el LeemyLll QUTMIS & HeroL b SULCTLL ] &H6u6sN& e Ceretriq Wisnel
WIT6mI6L?

(WP &60160,HlerVL LD BHTILOEVNTS Q\(Ih&H@GLD CLITGILD , 56301l 60782601515 LD
lqpmssTervLblageiqevlfllagesr  @peiugeitd  CHemeuuwtmenr  GeumeLL_GL &
QeveUedleL QHEGLD Lilg LMTSSHIS Qsmeen Geuam(hd. SI(HS S FILIMSIq 6l Lie]
~HGenmflwed  ueuy ~LCemmealm@ GHHSD  eNemetaldsngLgsG® Q(HS5S
Geuni(hd.  IHmeugLflimsigel  Ued]  CLOGCETHAGIL g 6Vlg flL6o6d
SlemalGeoGul Gettesllene] CIUMIDLIG SMLD&ES Cauur(BLd. HUIGCUTS &Teor,LhlsL
QurpLQFevaled HjmesN&sL LIL (Beer 1q.mesTeruLle6sT 6mevesT oy, &lq.6) LI6MIT
g JT6TENV. . LI(h&@ (LA(LEUGHID LIWI6TT(RLD. CLOGTMMEUSTS,FILIMSlq6) LIQU] CLH6ULD
&ML LD 6mEV6IT 6V 6THMMHLIG LMTEHHIS Q&mener Geussn(hLd. ClgesrCrLL i
31616Y, S1eUMMIETCIeLITEHC 60T, UMY FLIGUITTL. Li6toresor @UI60TS &MTMHMITn6V,
Gameomy Leuy g, Huleummlent Siee HMILDEIEVTECH6Q6T,CLITS|LDT6uT
lq.FT60T6rVLO61260T 606V 63T GIGLILITEIL_Lg. (N+1), lg VL [IL|61060T QEUTEL_L_[F 616,
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msJGeumy Geoml GULL [J6oT Qp&Hluwlemer HervL b GCeumeL_CL6mgg  [HeL6V
QeveuedleL  MEUSHSHS  Falgl  Flwmslged  UedT(eumy)  FUGUMTTLenL
S7Lomeil&H&6TM6nT. &Ien6oTLhledn HlemevlimigeTed 2 ear QHUTHL L [SHemeT QUIhIG
Hemeouilev UT$&Is  Qamerer  Geueunig UIGILD,ep6v1q & SIS GILD
61V SLfG&HTE QUISGL  Hlameoullenid @h&s GeuauquIGId LH&e LD
SIEUSLILD. QQMITL. 60160631 ,6VITIRI 68I6VETT 6TEITMITEV 6T63T631?(1q [JTE3TEIVLOIER6BTIEV & T6DT)
100 &Geom BLL(B&G  GOmeuTsraeeul. L LOILL 6iTery GYCL)
UMSS60NE855 558 a6 &S GMMeUTS 2 616N Iq [JTETervLHlaQssl smev6iTary,
QML 6m6V6TTS S(HSHLLGHLW. QeummMied emevstt FlLMSLsiTav L (BLD &flerv
6TEOIQID6TIILT&S &SMLLLUBWL. 100 &HGeom WL (6@ GumulL, &flerv
@wLeterv LOMID 66wl SILLOILL 6terv @Ueaui(hd oL QBLCeUTT&HSTS
&ML LUU(HLD LDI6TTLITED & &H61T 6VITIRI 606060TTS 6T(H'& G1 % GSmererLiLi(hLb.

13. What is transient stability of a power system?

Transient stability is defined as the ability of a synchronous power system (generators and
transmission elements) to return to stable condition and maintain it's synchronism following a
relatively large disturbance arising from very general situations like switching ON and OFF of
circuit elements, or clearing of faults, etc.

@0 GODLUSHDG QUGBL QLT @M abs NS THD &S5
CUTGLD, 815 GUTeL QIO &L hFH GUTEGLD 6T60TM| SihG G(HLDULD H6vTd| LIsnLpUI
Henev & st eurh HmLenGL Guimev, &ifliged 2 6iTen QLETCHLL [Jorv LbMHMILD
SlUMMIL 65T QenemibGlernen  IqmesTaruLa6sm 6Te0IGIDEIIL 61V WIMLD &iflig.60
goHuU@EL @ QU@ ~umel &eafluflenr HePGGL LHNDEGWL HD SO
RHHamngamel Q&S HeTsJamendns QUIRIASG Cl&melg (HLN6T b
UejflervL b GuUTGILDMeN g Tt eVCIL N0 lg6muls  C&Meutilg (hSH MG
6T60T6LITLD. Q) &), 6T6UAUETE SHSGLIL & .~.LITELL SI6GUIL .~ L|GET 2 HMCISH60TLIENS LD,
61556068 aNlenralled HG -~UTLL &Hafiuy uealLGHMS  6TETLIENS LD
QUTMISH S G- eplILledT  QGFev  epeld S Ul  UMRISLLELD
SifligVILD, SIHSLILFLOME STMHMTEN6V,& I Hleneuimisen 2 eTer Hifliqevid Qb
Qg OTeTaILIL. oL N0l Q&TEHFD 6HG &6l AHHG QL MGafed Lenmé
SI6YL_LIT& euMILILIL SIFHS&LD. 2013,'14 SerleL,a6HuTL_ F&6vileL HUIS ST,

2 (FLeMeVLIGLIL ML LIGS&6rMeL 2-3 HL6m6u Geoumé&ev LTS 6L 4,5 2 61T6rg).
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Low Voltage Ride Throw (LVRT) GILI(HLOUITELTEST STMHMITMEVG6T6D  6T6arGeurLilen
LI6501666TIT§)§)IT6U @UULQ. 9),60TG).I think the same status regarding LVRT will remain in WEGs.

A classical Power System Stabiliser (PSS) structure can be used to damp electromechanical

oscillations. (BLDLD &IL_L @\6tT60)ILD @)&I Q60 60T6n) CIH6M 68T SHECM60T).

14. What is the purpose of LVRT?

WEGs,Small capacity generators, VAR support Q&SI’I’@&&SI’I’QJ.
6T601G 6L, 1q. 6NVL_[TLIGOTerO60,GCoUmeLL_GL & 1911 @D GUME WEGs Si6UeUeTalLDd
QLIEHHLOM g fiUTE),fluted uesu] Gueveterued Q&L (E ClevenLowl GLOTFLTSSS
oL TG 6T60TLISGDSHMS MEUSSLILL L €(h emLLITeV HCHEhCILDCTIIL &T6dT LVRT.
Sh G Geom CeumeLL_GL & HlemevuTleb WEGs U/V 6V IqfILILITEHLOED 6nIL HICHIT Li6voreseT)
AIL(BEW. Yeomoihd evELperv B  WEG 61856GS SHThEAS
&6l L sn|CILn6oTm) SI6UITS6IT Anhs (P SEWILDT6TT &60011q 62960) 60T
&6601(H Q& meTenmLoeL eI (H NG EMMTS6. LOODI6T 62 (Ih &6001lq.65TOQ6THIUT6L 1g. fILI
6UMG H(HHEHMF HT6T LVRT. €(h HEQL HHlL 2 FaIME FHTGC6 [HELEVG),
2 I HL(hpLmg @eLemeuGU!SIHIHS 2-HOUMG| ST6T LVRT.

15. Steady state stability60T6BIIT 676576017 LOI6OT &L_L_6WLOLILN6TT 6XVSTEHSH6T6MLD 615636V
FIGMEVILD? erVGILLg UIT G6LEVEITEIIIT 6T60T63T HL_5(SGI60T6) S &HFHLD?

Steady state stability is the ability of the power system network to remain or to stay in
equilibrium following a gradual system change. ¢2(Ih &ervL LD (U@asﬂ(:u_lm_g,ei)m,g,mm
ueuj &evLid) GCgeumst GCeegpfnGL NnG, FwhmeoulCeoCl  @Qhés
(WPIaHhSTeL,HlervL LD Hlemeumes v &S &eoTenLouileL 2 616l &Heorm) & SLD.

Anhg HevL b VTSSO FIJEGEMEVUIT 6U6TI6MID ,HHGLL FLD 6T6L6U6NTE)
ueuj il $50Ghg INESTG QLEFDG AL PGEDCHTIIG HT6H
SRIG V6Ll rVGLL VG N0 1q 69O g&@ﬂ). Basically, any change in system
condition leads to swing( relative motion between the connected machines).

Whenever there is any change, all the connected machines try to cope up the changewhich give rise
to relative motion i.e. Swing. Swing can be either in power or other electrical quantity.

Now for system to be stable, these swings should be damped out as quickly as possible. The
damping in Generator is mainly provided by Inertia of Rotor , Damper winding, Field Winding etc.
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A stable swing swing/disturbance dies out quickly. But there are some conditions / operating
points of Generator in which such swings/disturbance do not die out,called as unstable swing.
If no proper measure is taken, then the Generator will definitely loose synchronism and become

unstable. Sllq LML UNL, HeroL LD UeUfledT &O Hlemevuiled LMMIGEL QUBHLD
Gumg)| &flig.evl6iTern SI6M6TT5 5 LOl6oT6uTITS &S 6TlemL Gl I
261(6h &F6VITL_L_LD(swing/relative motion) 6U(Ih6UG| @UIEVL|. SN GHNMEHS &EUIJ6UTT
&euoiL_Grmed  cpeod,  LhletTeaTTaSIGaNeor  CrmLLjseflest @ Glsyaduwimeney
SHBLM6H) VNRMESGMDSSH D6 SLLMWLUL &b HenevdE bl
QI(BL.Q & sprate ervHIFLOMeT rVIRISTGLD. S, 60TT6V,I1q.6/VL LGN HEHSHLDTE
A ®HhE), LOl6tTEoTTS & S 61Tt Gl o 616N 2EMFELITL_L LD(relative motion)
SIHSTUN([BHSTEL, G| Si6sTerVCL L6 erualmi sTeoTLILILI(HLD.

3IGHM601SH SL(BU UGSHHTOILL ML, L6Termss Hifligl LD 6T &5 Hengemel
Qb A5 NGLb. QgaGL Lo Aiflig 60
@60 6vu1TH F (15 LILI G|, & 6301621607 /LD6M6BTEN) & (HLUSS6L CegndH (;BLULGI
GumeugsmarGHuUl  LpFFmer Dy  SHemeouwie CumermeumHmmed  HMig)
26T(EhFEVIML_LLD S lq.60TMEVILD M6 LNFMLIETD Q&L 1q.60 QLeuGild 2 asor(h;Nifihg)
Gumeugid 2 6wi(h. Sl VAL LN Iquild Sig CUTeLS &edr. LCTL G FaQ6dt
fleroL (DD, ULCILL (LD (6T  BVTSHETNG  (LPSHSHEU0I6u0ITeUTS  Q(HHSHTEL
uevsumenm  HNFEHSHE0MD.6TeLEVT  QUIMLEL L [JorueLd (QQ6nrGrL L [Farv,6m6063T
Geomgml)  SIHEMHE  6TLEMEVEGET  UMTHHS  QHmemeug  LHHeD
(W SEWILD.Iq 6/OL_[JLIETer6sT o6l G 6T Heaflugeirery Luwld Hmesr &evLLb
6rOGILLN60IL I 6wt STLOM6vTl& ST &I BlémeviimHMm GevITL (Stalling of synchronous load-
Geom. HleVL GG H(PHGIUG]) CRTCTLL T GUTEL 6060 QhaIG|,NSHTEUG)
Siflige0(hH& Sl &Y.~ erVCILLI gy 6usl. GLoed Q&mestssr @eioi(HLd &mesr &HiflL
6N0GIL N0 195 QenLULTTE @ (b LILImE.

o2 Lem UTlH @6LELMHT6T EUTLPEHMS GLMIGSHET ULMDLL 6T 2 L 60T
2_mMbhHMMI. 62 (LP6ITETT[] HITEUTSME 6UMLDHENS 6TISI (LD 6TT6UTT meuSHTM| CLITEL S
QaHW. slwener Qhd GSOETHET aIMpEM&ESHE L (HDELEL L6l el Ld
6NVGEIL NGO 1q &&SLD CIUIM(HHSILD.
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16. What is Dynamic Stability?

Dynamic Stability is same as steady state stability but the main difference lies in
enhanced rate of change of flux capability due to regulators viz,
Power System Stabilizer (PSS) which forces the voltage regulator to respond to transients quicky to
change field flux. Modern Generators are equipped with fast acting Voltage Regulators which are
capable of changing the field flux very quickly so that the rate of change of flux is quite more when
compared to rate of change of load thus increasing the stability of the generators.

17. Few things about Power System Stabilizer(PSS).

One of the features of the excitation system is the Power System Stabilizer used to damp
generator electro-mechanical oscillations in order to protect the shaft line and stabilise the grid. It
also damps generator rotor angle swings, which are of greater range in frequencies in power
system.

PSS also minimize the risk of subsynchronous resonance caused by the system changing impedance
such as remote series compensation of interconnected transmission line. In general, the PSS could

improve the generator transfer power limit if properly adjusted. [hLO&| DVR GSGTﬂgllLb @[bg)
QUEFH 2 616G,

18. What is Power system analysis?
Power system analysis is a collective term used for following various analysis:

1. Load flow analysis to calculate the unknown parameters such as Real power ,reactive power,
current, voltage etc from the known values of impedances/admittances in the steady state
condition.

2. Fault analysis is to predetermine the fault current in case of occurence of Short circuit fault. This
pre-determination helps in designing and rating the protective equipments.

3. Contingency analysis is done to find out wherein the diverted path does not get overloaded at the
time of particular line outage. If the power flow at the outage line is stopped, the other parallel
lines get burdened and may result in failure and black out. To avoid this,the above study will be
utilised.

4. Stability anlyses whether the system shall be stable in steady state, in transient/sub transient
state and unstable state.
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19. EHV Q601&GevL_LIJ e/VL_[flRen s &M €2 (5 LITGISTLIL| U6m6MTUILD( guard ring ) 6J63T
M &SL LIGHMSI??
To evenly distribute the potential gradient across the length of the insulator string, by

preventing the concentration of electric field in the vicinity of the line conductor, which would
otherwise detorirate the insulating properties of the insulator string.

20. Why stranded,round conductors used??

G e aNlemensney (e, Skin effect due to eddy currents)

GMMESGH St  GLOQILD,EVLGEIL L Sl &L Jenevetilest @ (peilens
66016MLOEMIL SAHGLULGHGID!  ¢J60T  Je6WwIL SO SL ] LuleT(hSSLI
UGHADESETOTEL, QFIW &FeOULMS @HLUUSTEVID, SCHmestm ellenere] el L
Qg6 SHELSGLIlL GmmeuTs @Q@HLUUSTID 6Ul L 6lqeUTeT  SLLNS6IT
LwlesTU(B & SLI Li(h &l6dTme60T.

21. EHV  6mev6dfleL, SHGUIL &L [J&H6rM6dT @)L LDMMMLD(transposition)  6THMSBTE
QauwiuGHmGI??

CLPGITM|  HEWIL L JHE@pLD  CQFeUCUMPRIG Q6eLELMDEOIBHETEL  (if not
symmetrically placed ), @Q6GUL &L 6oTerv, CHUTEILLsoTerv  @I6woI(HLD,  LPETTM)
S &L JEHeNl@pd FLOOMS QHESTH. QUMM 1gJTeaTGLITEND LI6TIT6un)I6) S 601
eLPeULD 6meuetTlstT (L( HeMGHMGLD , QTIIL L 651610, QASUTEL L 6oT6r0 Qy65ar(HLD
@AM  SHEIILSLFleID  &FOWTE @QHSGL. SHIL&LJHemer,  Guev
@LwmOOL  QEWIWIMDE OIS Bl SMTHHNHEG QUi Guerv HumdL sia
FLOLOMES QHSHETEH. ST, (WPLDIPemenT GCaumeLL_GL KL gmms HMLP6
B (&G LD. 6161G6U HITEIT EHV 6VIMRI 660601160 GLISND SH6UTLSL_[JSH6IT @)L LOMMHMLD
QeuwiuGHmE).

22. Explain the N-1 concept?

N-1 concept:
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€2 (b SS/ Generating station 6T&|EUTS @ (HLILNEMILD ISEVI6ITE 616V65TEIV/
lq.JT6sT6rV.~ LIMILOT GUT6RTmD (D SSHUILDMT6ENT Lo [FT6oTL6065T 6T6OCILD6TING.60, 6J&ToUS)
€260 19111 Y 631MT6L Fal, GevIigMi OO FTEHUTLMLO6D, LBGLD @) (Ih &G LD 6M6V6IT6IV
S gL Q&g QT CaHervGaL 1q.HlLI o, STLEOI([HLILIGI SIT6T N -1 condition.
Breyl Guy QamearL GHWLUSHL @BHHHHS GCousmen GCUTETTEL Fal
LOMMEUITS6T60T 62 (I LOMEBTSH Hl6L S g6rvL LITTemilLILIG GLITev.

N 6] GUITGILDTEITSITE @6LEVITLDED ,IENETTSH ] 6MEVEITSHEHLD HEGLL & CoVITlq hi&l6L
A (B &5GLGUTE| N-1 LD 61607687 Cl&FTELEV?

23. What are the reasons for insulators failure and few remedies?
1.Due to combination of dirty insulators, very damp air and an overvoltage surges.
2.Insufficient vertical spacing between the discs.

3.Hairline crack which would cause water to accumulate and lead to the tracking.

4.1t is caused by dust, pollution, salty deposits. When the first rains come, conductive path is

developed that results in corona and arcing. When the rains wash out the pollutants it

disappears. So, HSGLOM CILITEVIOQREST 2 616 NCTPS, TTPS JHILITEHS6T60 6L L[]

6UITEL LIGBITEHOT6VITLD.

NCTPS eOWear&HeMeL  LeooressnuN(hSHCOMD. MM 6VWI6T  6UTLL ]
Qmadhl QadeT UMk MNetememnumy &l CUTLGL 60T.Q&Hm6sT  iem6us G
SLMHSMIL LUGHSEHHGL elervgfl&E&e0mLD.

5. The last transformer on each line shall be located as far away from the coast as possible.
SLQI &Hetemen Bend SLMHSMIL LGH&ailed LH& (HSHMmD 6U6m[ HT lines
GumeuemsLl UTISHS(HSHCM6D. Falqleuen) DTs SL 60N (BbH&H &ememuil(bLLS]
HELEVL ).
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6. The higher voltage insulators work well avoiding salt spray flash overs. 6T68TG6,22 kV class

insulators on the 11 kV lines may be used in coastal area & 33 kV for 22 kV lines.

7. In areas with high pollution level, with frequent vetting from mist, rain or fog, RTV (Room
Temperature Vulcanising) silicone coating is applied over porcelain and glass insulators to avoid
flash overs due to pollution. In such wet locations, composite polymeric insulators will lose their
hydrophobicity quickly thorough repeated discharges and hence the recommendation of RTV
coating over ceramic porcelain insulators.

8. Silicon polymer insulators will not explode causing fragments.But at certain locations these
insulators may not be feasible, like areas where repeated discharges and bird- pecking is a problem.
But composite silicon insulators are effective against pollution in dry regions with less humidity

levels. TTPS 6060601&611I60  LITEOILDT @i6oT&CeuL L[] LiwlesTU(h&SHLI LI (heiTerent.

24. 1Q.T63TNV. . LUMJLOI QeU&LIJ GEHLU Dynll 6T60TMIT6L 6T60T63T?
D means Delta.. capital letter implies HV side winding and is delta connected.

y means star.. small letter implies LV side winding and is star connected. n implies neutral of star
winding is earthed. 11 implies phase angle shift between HV voltage to LV voltage to hours in clock
30 deg for 1 hour..(LV side Voltage leads HV Voltage by 30 deg). We go for Dyn for better isolation
in earth fault or say no zero sequence on HV side. While paralleling the transformers, same vector
group must be used. Usually Europeon vector group is Dyn5 and as per Indian practice it is Dyn11.

25. What is DC Offset in power system?

SIBMG (PFHOVD, Y,~LIOFL 6OT6OT  eTedTevTeoTen)  LUMTUGUITD! g (LDMRISIT
CUMUSL 19555 6 eNleQuifdlen Sllefsiienl USDHEG PMHOEID WLIMILLL
Caum epetTenl 2 6Tem L h&HI,HEUM60 eJMLLM (counterbalance) 6THIFE eMenerney
G601 S-UQFL. QUL 6T IRE o), LICFL TG e(PRIST  GUMLIS
Qameung (h&GLD & CLIGCamGGITGLOL 9.8 |, g JT6TerV6aITery, 60 soIFMIIL 6V,
61Q60&LGCpm C&GerTL_lg & Geued ~.UMILOIGL (MTSEM wave, (LP6TGL G&M6oT6018)
Sre), LUy fevL e gHUELd LIPS SM6Ions, goUBL a8l] elemeney
&6t QhS 198 9. LQFL. FLEFITHL CUMUSCHTEG (HHGD  LOETSTHS
SMEVGET, L(pSHletT  ailemeneuns 198 o LUQFL o 6uLMS, &LEFFTHM
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SlMeLGATTS MM, AITDUS C&TERF mFsHalGeoGul Usempwl  Henevenil
SIMLHGNNGL. QbhS 198 SJEUL g6 e mngent GCeuelest 61h& @IL &6
SUTOLLTHMG 6TeoLemGU|LD,LOl60T  SLL 6moLiTent Cuev gy hiGlemevl|Ld(X/R
ratio)) &MIHSHF. 6@ 6m&6oT Geouellest WFIIL  F6OTWILOTES QN ([HSHSHILD.
9. Gedterfluien, MEFL(HES GGev A (®HSTEL, 6L 1q.6)
65L& & (1 &G 60T60)] SlJSHGLD. QLI HLD(LP6ML_LLI LOl6dT
lppmestervblegermmId  eNHICWITS S LemwlNled Qs & gy LeCFL
WoMeId a@BLOUS FHHMTEH elenaramel 2 L T&HSS5 Folg UG

LO6ST LOMMHOWITEL &S (LPIqWLITSHE;
o &6l Lhleor LOMHMIGETTeL LNFHUNES (LPIgUITSS).

o C@boimerdg LDl  FTHOTRISGERSGL  IGHS  PUHMS
allenatal&6s Falq Ui

o LhGTLOMMHMIUNELELTE S QemevotLiLieitenn C&FTeOMT LU @6TCIeUFL L[]
Avs &

S-LUCFLL ML OIS UMTSHILILenL UjLD.

6J601 19.61 o).~ LIQFL 2 65T THMEI?

25. Direct current offset occurs as a result of two natural laws:
1. Current cannot change instantaneously in an inductance and
2. Current must lag the applied voltage by the natural power-factor.

When a current change occurs in the power system, one or more of the three-phase currents
will have some dc offset...from the necessity to satisfy two conflicting requirements.
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26.DC Offset 6TLIGUT SH&LOMQLD L6TLCUT GmMEUTHD @Q\(HSHEGLD?
eTLGUIT LML SIJ6WIL. SISHLOM @) (h&HGSLD?

euiGur  GeumeLL_CL®  SComeuns Q@HSHMCHT  HLCUT  ~.LTeLL
SIGIL. HHSHWLT QHEGL. SUCUT 198 gl QFLEBD ST QIHEHGLD.
S4,601M60L,R GLey CeumeLL_GL B SCrmeurs Qhé&@GLD Curg wmm Qe (Y &
B CGuev) Ceumrms Q&G 61601Gou,siGCsH LML IgME& Sieme  @yesor(hLd
MNGHWTFLONS STEILFILUL  ULeugid. @h% 19§ &I, X/R ratiosnel
FMIHHHLUSTEL,X SISIOT Q(HSGSLD CUTE,HSTeUF), ~LTOL (RTCILL (&G
D&  BSTmWLUTIL 2 @ILT@GWL GCuTgh Qe  HHsWML  QHSHGLD.
CoMj&H&H@GLD, ~UTLLIgM@GLD 2 6161 G SHSWLIGLD CuTH 9§ o.-LQFL
GMMaITS Q([HHGSLD,X/R NGGHMSIID CLTM)ISSI).

27. What is a symmetrical and asymmetrical fault ?

A symmetrical fault is a balanced fault with the sinusoidal waves being equal about
their axis(that is where the positive and negative peaks are equidistant from zero) and represents a
steady-state condition.

An asymmetrical fault(the positive and negative peaks are not equidistant from zero), displays a DC
offset, transient in nature and decaying to the steady state of a symmetrical fault after very few
cycles. High-voltage equipment must be able to interrupt the larger current created by DC offset.

Most faults (LG, LL, LL-G) are unsymmetrical. High-voltage equipment must be able to interrupt the
larger current created by DC offset.

28. QML 6MI6VETT ,6VITIRI 6MEVETT ETEOITMITEL 6T63T6OT?(lq.[T6dTEIVLOIEQ6BN6L & IT6DT)

100 HGeorm LB L (56@ G6DMEUTET,06301L. SIL_LOIL_L 651610 (jwCl)
LUMSS6NE55558 Senalled LSS GHmMmeUTsd 2 6161 LqNmeravLblegest
E6V6TENY, QML MEVEITTS S(HSLILIHLWD. @eummMled 6m6V6 FIULITESL 6516
LG Fflev Te0QGEILT&HS STLLLLUGWD. 100 HGeorm WL L (556G
GCumuLL, &Fflev QL 6Terv WOHMID QLI SILLOILL 6516w @yeiai(HLd 6mL
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QBLQeuMI&SMS STLLLUUELWD LOGTUTeNSSH6T 6VMR 6m6V6TTS 61(h5 8IS
Qs mememuU(@LD.

29. Can we use normal over current relays as back up protection in grid feeders?

No,since they will act for both direction of fault current and will not have proper
selectivity. So,only directional over current relays shall be used. In general, to determine the
direction, 3-phase voltage sensing is used at each overcurrent relay to polarize the current
detection.

Phase directionality require comparison of phase to phase voltage angle against phase current
angle. But, modern numeric relay use a positive sequence directional element for 3 phase faults. As
for any unsymmetrical faults(LG, LL, LL-G) the dominance of negative sequence components are
high which could be used to determine the direction.

30. What is embedded generation ?

Embedded/ distributed generation is the plant generating electricity at a specific location
(actually where it could be generated) and inter connection with the distribution network itself.
In simple,generators that export energy into the distribution network are embedded generators.

There are a number of different embedded generator types as follows:
e Open and closed cycle gas turbines,
e Reciprocating engines,
e Micro & mini Hydro plants,
e Wind turbines,
e Solar PV plants,
e Fuel cells,
e Co-generation plants.

Generation sources such as fuel cells and photovoltaic plants generate DC power and
must be connected to the distribution network via an inverter which converts DC to AC so as to
export the same into the network.
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31. The politically-driven slowing down and discouraging the coal stations shall be stopped until
there is reliable base load generating capacity to replace them. It is to be remembered very
well,even now ,only coal based thermal stations save the grid during intermittent failure of
WEGs and non wind season. In order to meet the decarbonisation targets,we habe been
stucked with the renewables which are variable,intermittent and unreliable in nature.
Moreover,too much concessions and compensations to the REs which have been extended in
the initial stages added fuel to the financial burden of the Utilities which should come to an
end to save the Utilities. Illogical ,unaffordable, impractical banking facility to the existing
WEGs must be immediately stopped to avoid further damage to TANGEDCO. Further,the push
towards the embedded generation doesn't yield the required effects.

Hence,the Government's primary goal should be to provide a reliable, stable,
economically viable source of energy at affordable selling price without Govt's subsides to
majority of consumers.Withdrawal of free supply to 100 units has to be re-visited as *J* is not

here or otherwise , GLOMg. ,G&erv WMefld (' Qam(hEs Q& Eh&
LOMSIFL6TLLILMQ UILD &63T 6TQLOMeM6NSH QSHTLIHEH €2 Gouetni(hCaimern
o (b UMI&S6LILD.
Economically viable has to include investment for the long term, setting out strategy
measured over decades rather than by election cycles.

Private Operators in electricity wants an higher return within a shorter time frame,
against the kind of massive decades-long investment required by a generation / transmission /
distribution system which doesn't fit well within how the Business Crocodiles wants to work.

Policy and finance needs to be moved back into the public sector separated from the
comings and goings of party politics in view of Consumers interests. Shall the energy policy, that is
simply leaving the nation's electrical supply to market forces without Govt's assistance will serve
the consumers with an ambitious goal of supply to all for 24*7 at affordable price???

Utility Employees, Engineers, Associations , trade unions,etc have to sit together collectively and
suggest a proper way to the Govt. to save our mother TNEB which is our bounded duty.

32. HVEHV GaLilen ~CuuNeveny (PTG SIMIhG C&HTeL60 QLHIU|6HuTL_T??

GCoalleMer  UMTOQUIL  IgerVEMIeNER  CSTLIHG  HGusTeils S
BLOIGGMS T(HSEHMID. QHeM6oT QY. L1 M6V6ST OMMID 60T 6DV
@ueiungevild QFUILIEOMD. 60T 6mevesT CaLelT CLLLT &60&EL &(he&el
Heovmwl 2 emerer.QUIT@GBeTTSTY FHwm sHlu@GLm 6erm Qg HlulaleLsmev.
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QFcotementunent (&Huwinmesr 230 kv GUAleT NFILR- wulleomiy - GyLoese
cable&@ 6MEUGHGFHILI LITTSHSHEOMD. 6ThHG LOGHTIET] FMgeumisailer @esraGeveeot
LeveSsTnemLHHGLILMGUID HNHEH CQSTeTar SiGH6oT Hleénev CGTL [y
&EUSTEBTILIL|(Condition monitoring)  6260TGM HMHS GULHL.

33. NCr&sy  SHuUUGTLIgm  Q&ESTaNFsHear  QameLsHheareavencsE
QEWIW Geu6TtTg UIcmeU UIT6mI6U?

NCrs&y wwrg ugmoflifer Cumg 2-3 HLemeu TS GLervl
Sleuslb  uedoeosr  Geustoi(BLd. | Geuebujerv  UMFHG LMD
USCalL1g60 L&le Q&g CQsmerTar Ceueul(hLD. en6uISHE LI6Ladhi@E&HeneriLd
&55LTS Heafer Q& Geueol(BLD.LossuGleostonil LwleTUGSSHCl Fal M§).

Smuy ugmoflier g CeomgemnesUISCUTH C&ESTaNFHme MIFIGCEHL
LeoteworeLMd.  LNCT&SHleL  QM&LD, GM&EWD @eLeLMDEL UTIHHIS Q&meren
Geuani(hd. eu@L LU ugmoflifes Gumgl 6Ty Jlg el GeumedL_CL g G
lgfle0% GrLLL GeumeLL_GL ), LWleflw GCeumebL_GCLY B GCenmerv (75%
GrLLL GCeumeb_CL ) umjuug QssmslgsHer  Filwmet  QUIKG
Seoteninenil 2 MG CFWIL|D QG WH&aDd (PSSHILD.

34. Hlemevor LbledT HlemevwimiGeiled MMID hlesr NBHICUITEL LiGSsatev
BT L6 UGRSHHID SMSBMLIL| SFTSH6IHIGET 616076012

QeuGL Ty glemeuuiLhledt HlemevlmuGeled, &L & Swiy (Lp6oTL FLILIT
G GuLLIUL g (&G LD.
In the case of the rubber mat, the intent is to prevent a flow of current if the breaker became

energized due to a fault in the breaker during operation. Some grades of rubber are conductive.
The protective mat must be ensured that it is approved for life safety protection.

guuy GuLedl  SigsHslg  Corgemenr Q&G CHemaULILIG 6T, MMM
Geuemi(hd. UL Gl CuTLlgBHSTVID, NCr&HeT Crs @QemCrs Sie|l
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Qb Gurg &Heteyerv CUTL(y QFWQICH UTHSTUL. NCTES]T 601/, L
LenTeomIld GCUITGILD, &SSO (BHE FIGLML BULCTageT C&FuIeUCsH LTSISTLIL.
sl GLmy &allé wmjged &l uuGreager QWD GuTg
&ereyerv  GUTL(B WLLEHCWL LUUCTagsT QFWSCOHTL.QHE Hereje,
Aet1aGeoL L1y ~LNGermelp epall] QY@L CUTH CLUTGIOUTS SHTLILISELM6L.

@snHeL useons Calmm@p  CWLHHL 266G .QHM6T HSL LG
Qe _geroLl L IgMH&Ts QGHH& CSTETenerLD.

In the instance of the high voltage switch, the aluminum grating mat connected to the switch
handle assures that the operators feet are at the same potential as his hand, thus no current will
flow through his body ,this maintaining an equal potential. The high voltage switch operating
handle is grounded via a flexible strap. In the event of a local fault while operating the switch, the
grounded aluminium metal mat and the switch handle will be kept near the same potential,
minimizing current flowing through the operator.

@&ement BHMD SHemL LNgLILE6LMEV.H6mL LTg H&H6LD Co6ETIILMTLD. [BITLD,IT G660
GIUMLL_6vorexQluleL (POMSHGLI ugleons,  (W(PeUGID @618 GV 610601
WemMemIG! Sl LTg &H&HEVITD. 460160, &OIL&F QUISHEGLGUTSHET SieUFUILD
GCg-llg egd&eaejev GCUTLBR Quwss Ceoudn(Bd. QhS gDO&HSHMENTL|LD
eumlwid Ss GeoGul m6uS S (H&SH60MMLD, LI CHTL meusS(HLLG GUIT6.

Never work alone in electrical equipments. That's usually good enough for condolences
respectfully.

SRS SRS SMesT QUBLD 6T6oTM) CFTEIT6EIH 6THINE GCLOMMEMHSHTHELD |,

L6TE LUWIeVSHG&TSHe D WL (KCL! 2 auenoulled SRS 6T Fal L HCHTH
SMEST 6U(HLD! 6T601G6Y, GeoNWIM(HeUETTS LO6TEFMILD QHTLJUTenT Coumev& S
RBHHOIUD gyl CalesurL_mLD!!
SMWIHG LG @evemevCliearmmed, GCeauml GCeouemeud@GL  GumsTall]
AHSHID GOOHSULFD @Qreny Curmeugd GCFeveoL (K. @evemeoGiLiey,
@6TmILD HTEST 6T LHMTHEGNM JHUL (heT(hLD.

77




35. Compare ungrounded and grounded systems .

Ungrounded systems, popular in industrial settings (&T6OT GI&FL_Iq MG @si)ana)), in

some parts of the world, not for safety reasons, but for supply continuity as a single ground fault did
not shut down the system. Also,there is less chance of starting a fire with a well-maintained
ungrounded system. But if a ground develops and is not rectified immediately ,we will loose that
advantage. The general problem in ungrounded is the risk of over voltage. When one phase goes to
ground, the system remains in service but voltage on the ungrounded phase goes to 400 V to
ground instead of a nominal 230 V.

Also, due to the capacitive nature of the grounding, an arcing fault can result in a "repetitive
restrike” that keeps adding voltage charge, resulting in voltages many times above the nominal 400
V resulting a lot of insulation failures.

In practice, many facilities just ignore the single phase fault detection and when another phase
goes to ground resulting nasty phase-to-phase fault that will probably cause more damage than a
ground fault on a well protective solidly-grounded system.

Grounded systems:

There are numerous advantages in grounded systems including greater safety, freedom from
excessive system over voltages that can occur on ungrounded systems during arcing, resonant or
near-resonant ground faults, and easier detection of ground faults.

There is a fear that the hull (CLDG6L M(B)currents accelerate corrosion with a grounded system.
SilLlg §evemev!

A grounded system should not have or cause currents in the hull or machinery. Furthermore, to
cause corrosion the current must leave the hull or enter the hull. A self-contained electrical system
should have only one connection to ground. Under normal circumstances this will not cause any
current to flow in the hull or in the machinery. In the event of a ground-fault, current will flow only
long enough to trip the breaker.

SLETEL,6TISH SR FHILITG @LEVMLDEON(HH&IL6TISH --LITLL 2 L 6uTiquims &efiiy
QEwiuLmoed  GuUmesmeL,oiG  @QeoT&GeOL L]  ~LGevep  epauflepid
*lq [JIT60T6rV.- LMD ~.Lwlifleyld Wiahg NED. ST  HT6oT6T)H
sumeLllgm@ WL GW,FGeouNed  Luwib  1gGe  Weflod  emeuIGuIMLDd
6TEOTLIEN & LD, EICITL_ 619631 606 LILIG60 60160 CIUIEOTLIED & U|LD 566015 Fl6L
QSMETGeUMLD. 1qJTETeNV. LMo ~LUl(B&EG L6D 2 61 SM6uuh&ell(555 Fo(HLD
sTaaNEnILD(SYUN6L 6%, QetTHCLOREN 68,9 uNed 658, etc),
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Qeuefls  sMyaugHsHed QNI SSRGS IGCUNT  617H  ~.LImeLL
B0FTGLa6)ILD SITeoT Gl uqesr soNFILLITS (5558 o (hLD.
& (HSSHLONG,ETHEHMR FleOL LD UTHISMLILITES|, 6TLGLIT??2?

sTISHMR HeroL b WPemOWITES Q@hHHTL WL HGW! 161G, 6T7H &Hiflenl
ugmoflg g ueuy &iflenl s sruummHmIGerLb.

36. Hull current 6T63TDIT6L  6T60T60T?

@@QQ_IIT@ QLDG)Q“ﬂ&@Gﬁ@L'D current carrying element @([I’,éi@Lb.
SHMG @@ GMUILL GeumeLbGL  @\(IhH&@ELO6LEV6EUT?
@sm® W& SIHsSTemUNeL &6l Sibh& Gladleisr CLCeorE @G (outer
body otherwise called hull). GUJCL’ev eomerv QU 6TLHLCHOM  GLDS6UTIG.&
Qe ST Ul 2U]  IPHHUpETaT  SLHEHUTL Q@BHSGH Q6L S& 6wt
epeunmsds GGELMLIg60 EMF 2 (H6UM@GLD. Si6UeUTMITesT EMF SJ6oIL s  Smm

6UlJ 62(Ih closed path Gew6BUTI(HLD6LEVEUI? Single point earthing CLHEVLD [HITLD g{{_f,g, closed
path 2 (HEUMSMDEL LIMT&HG CSTTHGCMITLD.

37. What are the factors responsible for the step and touch potentials?

The current flowing through the ground during fault conditions, soil resistivity of the
concerned area, earth grid area and earth resistance decide the quantum of step and touch
voltages.

38. &L & wimjlg6L KQFTGeOL LT I &L F&eMe0 &Heu6et&Hs Gevevorlg L
(PSS SIDFRISET WITEIEU?

1.&GL&GeMeo ~.LNGervL &meuotGL &L 6rv,cpalles LNGor(h&en GUmeTmene
S TEER Y& SMIUeDEsTy YEUNBHHTEL Seumenm &ifl Letorsoar Geuesor(hLb.
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2.8l6ummlerT YLULGTL 19 CL&H&TeNESSl60T QLGS SHetTendenil 2 M)
Q&g Qamerer Geussur(hLd.

3.cp60im) eelihl &HSH&EHLD, ~LNGaVL SMEIGL SL_&aTleL BHeoTS
QUTBHEHISDST eTeoTm) LUMTESHIS CSmerem Geueunr(hLD.

SeumMied Hfev HLeeus SIS QHlervL 6Tsnerv HSHSLILIHSHSHILD
6T60TLISHTEL S 6rv HL UG Fal MG QULGHTeNWID Clggevedl GUITL 6uMLD.

4. 91uMM6tT Q6iT&HCELLLJHM6T BHESIG HinL S Camij em6u6sT ST JGID
2 6N 6T6orm) LMTSHG CHemeauliLigen mmmlai Geusum(hib.

5.pmemenL 060, &I & uDT6uollg.e060T 617 @emevoiliy ..LNGen&HerdlLed STy
VLGl erv &HALNNHSE SCITLTE enbhg GCUTUI(HES60MLD.

Sleumenm SeuSld MM Ceusu(hLD.(eVCILJemevL cLplg eTLL &T6L
~NQeM&HerOLIL STLILT HenL&SMG 6160TM BHTD CFTELE0 (LG UITCH!M).

Ang -NGeM&HerdiLed &MUy @eneuuiliL FHWms @eLmeublsTmmed Qb
GO &&HmeT QuISGL HLULCTLLJHERSHE CUITUSHMSG allenearalldh@Ld
6T60TLISHTEL,2_ClUT. @eumenm GeofULL L. SHeuenCn(hH& &l QFUI%H6L HLOS)
~560L oLl G6L BHLOSGGETET AESHMESEG SIDL IITOT(LHLD Seu&ul(LpLd
G

39. LI6UI] QGT'\)L,HL)@GU Q’)@I;ILl IJI]ITLDIﬂI;IL| (Preventive Maintenance) Llﬂ)@ ﬂ@j
GMILL euemys!!

Q’)@IJH IJIJITLDIﬂIJLI (Preventive Maintenance) [B\&SQQ.I LOV6oT @lGO’)LDI'JL‘ng)_lG.TTGTT
GemUT(H&Esnen &(Hg5G &l QFWIa|LD Calemen QFUILIONITEEnmL LI
uTgIsTimU 2 MIF Q&G Q&meTaTald 2 H6e|HmGl. @ Hevev P.M@MaM) e
SOLSSHMIY CFTEL6V6V!) LQNTEITLD QULPSSLOTET U6, CFTEem 6T,
GmMEBemen Fijl Q&FUIGHEL, HANLFHWIT FFeIHMm, LOl6sTLOMMHMIGET,
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FIGL LNC&SI&6T, flCe0ES6, Hl6N6UI FTSH6IMIGET SHGorsmeoilLIL|,LITTLOFILIL
6T60TM)| SIEMEMGHMGU|LD 2 6T SHILIG). HeLeL NGLOTS JOUTH CFUIULIILILL
@@ PM LI, LG BSGL CF6ev6y, LOGTETSHETD CFWIEOLIL TS GHBILD,

LhssrEMGeuhisanenr GHmevall Qaumenmsd GemMULGCHTH QFTLhlevmenysefest
LO6YT 2 MISIEOUIL|LD, 62(LPRIGETITOEULID JNSSF&GLD. LOGTTET S 6UIRIS6men
HmieNuwigled 2 emen GsmmUT(hHSmenuD &Fifl Q&G CsTemem (Lplgu|Lb.

SEUY ugmofliy BL6UGSmESEhEHE SlGLILLUITS @)(HLILIEE6:

*LOl6T FMGHEIMIGHET SMEMGHENGHUILD QMISHSLONS, EBILDSGHLILIL L
QeuLILBlMEV&E 6T, & & HLOMS, 2_6VI]HS* HlemevuIeL MeUSH (5 SHEELIIMGLD.

Keep it *tight* *cool* *clean* *dry*

40. LDl6oTEMTHERIGE6TT CHTELANGEG SilqLILIML & SHTJEUUIRIS6T:

1.81518& QrlervLesrerv &Meuuiloms Lhleor @emeuuiLiLisafleviid,
FNGHRISMID JOUBLD AHHHF & (.

2.91815& &L 19601 SMIWUILLTS LO6HT SMLILIG SH6oTenld GLOTFLOML G6V.

3. 9(P&5G.IME Qeummlest Gemersdle allmaraind Q&smeign
AMISSHLOEML_G6L.

4. @eor&GeoL_ L] GmurLy Gmienind GoHL 1601 STJeuIng L Cré&in
2 6UUTL_IT&6V.

5. 101601 &MGeoThIGeedt FFJD 2 MiEhd H60T6MLD SHMIJEUILONG LOI6TT SHITLILS

SHEOTENLD @IS H6L.

P.M &l U BL UMD QHLLSMS (PSS STIEIIDTG @) ([HLILME:
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1.Run to failure. LMD 6UMISGLD cpL L (LD 6T6oT6nID LOGEOITLITEULD.

Ny&gemeuileveomd QH&EGL CUTE 6THIHS CHmeUUTNELEVMD LOI6TT FHemL

LIGBT6UDIED)|LD? 2?6T6MILD  [HlemenrLiL!

Don't disturb the system unless the system disturbs you ﬂGﬁ‘r@JLb @Gﬁaﬂé':éﬂl]mg)

(L & & 6UUT6UINT  2_6W0TIT6Y]!!

2.001065D GUITEL, QYL LMHMTEHEGMM,CHEMEUITsTT 2 LIl LITSHMHIGET @\6iT6mLD,
W eTQenT&E&f&Eens LFTLOFLIND &S0 MUIN6ITEOLD.

3. LDGTEMG6TIMIGET ~CLUNeLTE Colg &I, 6THIHG CUTHemeL 2 wilj HieumsLDd
QUAlBTES  &([HSHTEOLO!

960160, 2 6GuTenLouNed LNCH&L 6 6or GILDUTEHUTL 616316060
WPEmDWITS QFWIIMDEON(HLLGI, €LILSHE RGO UT(heug, Qummlwimeni,
HSTCaUT] Q@b SIUN6IHSGSC WIGHS SI6VEVEL &(HLIEME 6T6TM6UHIS)
LNl Cleu6tong 6l CILOUNGTITL 60T60T6er0160 &HEUETILD CFNISHGHIFHEL LNGHS HeVLD
LW&@WD. ss CLILL6L el Leajer Gurgl G&.Cur.oihg ssev Gy L6

CryLmeus QBSSHHID. QU (LPEITESIT HTEUTHTE CUTLNEMS 6TIfl (LP6dT6uTI]
s HIMI CuTevd C&EHLD.
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GHSM Lj6oTeL LOI6IT [Hl6m6LUIRIGEN

The first cascade type PHs in India is Kundha PHs.

1.Kundha P.H.1/@&bST LIT6VLD(25 km from Ooty)

Net Maximum/ Minimum Head 359/316m
Installed Capacity 3*20: 60 MW
Head Class of Turbine High (Above 60 m)
Water Conductor System 6 km
Type of Turbine Pelton
Turbine Make Dominion Canada
Rated Head 344 m
Specific Speed 5.5 mhp
Rated Speed 428.5 rpm
Generator Make Westing House Canada
Length of Penstock 987 m
Penstock Size Internal Diameter 1.6/1.45/1.30 m
Date of commissioning

Unit 1:08.071960

Unit 2:22.07.1960

Unit 3:01.04.1964

2P.H2/ 08565

Elevation

2876 feet
Installed Capacity

5X35=175 MW

This PH can control all other PHs for loads and

reservoir level. It is a very important among all
PHs in Kundha Power Houses.
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3.P.H 3:/urjer

Source from

Pegumbahallah Dam, Nirali Pallam and Kattery
Weir

Elevation

1429 feet

Installed Capacity

3X60=180M

Date of commissioning

Unit 1: 07.04.1965

Unit 2:11.06.1965

Unit 3:18.02.1978

4.Kundha P.H: 4 /LN6LEYITI]

Source from

Pillur Dam ,Tail Race water of P.H. 3.

Elevation

1193 feet

Installed Capacity

2X50=100 MW

Date of commissioning

Unitl :27.02.1966

Unit2 :19.10.1978

5.Kundha P.H.5/2{6,60IT(6h &

Source from

Western Catchment 1,Upper Bhavani Dam

Elevation

6527 feet

Installed Capacity

2X20=40 MW

Date of commissioning

Unit1l :30.10.1964

Unit2 :06.12.1989
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6. Kundha P.H. 6/&ML(h @LlenLl

Source from

Western Catchment 2 &3, Porthimund Dam,
Parsons Valley Dam

Elevation 6518.95 Feet
Installed capacity 1x30=30MW
Date of commissioning 20.03.2000

7.Pykara/Singara P.H.

Source from

Mukuruthy Pykara,Sandynallah and Glenmorgon
Dam

Dam Capacity 351 Cusec
Elevation 3400 feet
Installed Capacity 59.2MW

3X7MW +1X11MW+2X13.6 MW

Date of commissioning Unit 1 :09.06.1933
Unit 2 :22.11.1932
Unit3 :05.09.1932
Unit4 :28.08.1939

Unit5 :30.05.1954

Unit 6:11.06.1954

8.PUSHEP/SIRIGITIJIT;(L60T63T6D LIEU 62MN6)61V)

Main Reservoir

(P &G([HSHH OUSSITIT, FIT6UOILG.[HEVEVIT,
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EQ6MT60T LOITIT&60T

Installed Capacity 3*50 MW

Year of commissioning 2005

9.GLOMWIM U] eumeyer

Installed capacity 3*12 MW
Elevation 609 m
Source Moyar Forebay Dam, Maravakandy Dam,

Pyakara Power House tail race

Year of commissioning 1953

(PSS & jeumwijseaflest (OUSSTITGHST  HSH 5660 QB meTene

(lq.6TLD &L U631 6L):
P&EGMISHI 1.80/151
EOLISSITIIT 2.00/163
&IT600TIG [HELEVIT 0.87/063
iU Ueumestl 3.00/356
umjgeor GeusLell 0.48/054
Gumj& SHlLnevorL 1.85/208
SI66VM(EH & 2.14/215
6TLDIJITELL 3.30/332
NeLeyiy 0.94/004
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QLDTT’&)’E)Lb 16.38/1546

@by LesteL Ot Hlemeowlmisbenm FHMD@eUMID 1546 LHleLeOILI6 Wl6vfl (H&HGer
6TTMEVILD) AL QY LILICTa6MISHE G Flemeunn LflLisne!

36 ameu] WUUCTamIG@WD, SHILLLOLT Ufledj&& eneenil (Unscheduled
Interchange) SL(H&@G6T MUSH(HSHSHELD, SHUILIET gqsmgg;g;em_m g;.SUDTGUOﬂ]
W& suWillemm umsls Seaummied el (el sRqeBL  UT&HSHUIL
Gumev, 5(H& QubHG SHTUUTHMILIENE!!

B6LEV LDEMLD QLG 10.6.'18601(BhGI LN6LSYTT &FLIEMTENV Y HME). H6TEL,QbS
QI6UILD EMEBTU(HLD !

GHITEMUSSHTIT  LeoTeL LD  HlemevwmiGesnet  UHMIEF
Q&meoeId  GUMGI, 2013-'1460, Ueumesl LTFeT  ONUFTUNGHET  FRISHIGEN,
ueumesNs@ B FHEFeumsaibhs HeUTHET LUTFSISHMNSHTHS & 6ou1650i)
Song  alLs  Qemebedl  CEetemenr 2 wlf  H&H DAIMSHHL  QUPEHS
QHTLIHSHMS &m0 OB N_CLer. S @G  (WPSHHWLme
QINES BT6T  FHhHHE  QNGGSHaL(QImel  umMe  Helwns e
L&leel(pLDd)!!.

GmHQFTesTenr  HEFUTLITHET METSHSHID HLOIPS Lhl6T  euMHlLSH DS
Q& TIHSLOITETTEM 6L, [HLOLOITEL ugmfl&&UU () LeneUPWD &L (HULIML g 6D
QU (IHLIENEULLIELEV! Y 60TITEL,6TLICUITGHT PWD GUMTLL €@ 6606 6M6USHEIS
QaMeunI(h SI6UTSHENT QULPSHST(L)IQ6UMTITSHEIT! 606V, i6M6U 2 F&F LILF LO6T LIEr,
Chy QuISESHMHGD, Ul SLBUUTLIgMHEGD oUW 6TaTUemg uedlumis ),
geoienel] N CuUTH SieufsHeT LweT(hEHS QSTeTareund 16rm 2 &6y
QUOME (B HELEL aTlaQUILD.

G&MLOMLITEZ®EVI(AG), &G6uu1& 601,55 WIMH &), H&CLOh S Gurmestm BLOG)
Qumlwirenjseflerr 2 seNwimed Q& FTSHSILILDT6S). HEsTH.
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bIT6dT LD6L(PP) @(hhF CGUTE (PHL QULPES:

1. JSW /&IBML&STeNe0(BH& 300 MW BHLO&EEG 6UbHGl Q&M (E&HGLWD CLTE),
SJBHMIL&M EASec 11 & S(WPLUBSHS JSW Leuem] ieuf&EGer T(h5HGIS C&TeL60
HLLOLLTIS6T.eHIeL  UGHSaNed gymeflumg 8 wewl Coyb  Geom
Qe lgm GUMIS QST (HhE CHIFLD!

BTP  EASec 11 &8 Sipeou®sHsHs &refmhCHMD. QHHL 6Mq56m&
QUTHWSHMSTETIH 6T60TLMG L CQREICTL L[5 Eh&ST6E 6161LGCSH FHlwms
AHEGL.C550960T 11 (5 6TOJCILNETEH  LIUT.HGHMETT  IlgSHdlg SOV
LG SGIeuG LstTeMy FLLRGmeT Qardams UGRSHHUCHTGW. h Guifll
QRETCILLI] 6601 (HMEOILPHS 6TLOHEUIIL. SHEGWILJLTIL) eTeor6vilG&HeL CMD
(WeeilemeouNGeoGw,  Brer  HlenersH ML  BremenGuwl  QFFager 11
SIDVMEHESMS [EHGH Q&I (WDIQULD 6T6Tm)] CFT6oT6tTenS [Hlemeute)| FaljhSITeL
2_GuiemLOuIeL WMy HFeTHD LIIIEDISOMTSHET 6T60TLMS 2 601  (LPLG ULD!
QHEUMED,SSDE W6 QDS UIGCEavL SILfaemer i sLEUUGSSTS
6160TLUIGS DGl 6uUTHLONE Q(GhEHE. 288 [ WermMD CFHICMMD! SiHE)
ST BLOG QUNSGSNIET.2(H SLTNLTETeOINE 3.5 VL FLD(HaIENGSH6]LD
@evl  CaHTMMWaNHHTCL CUTHILDTEIS]). . - HeoTeoNulled  &meor..LeTerOM G
CPETNIL € UREG MR apdH@G BLHG C&Tag HsGWL CurCs
S.U.ORSML Sl .U GCHMIL  [BLENGSHMS CLPLD UMH LTSS
Nf&&s Qareanh CQ&FLiged QiU GellL g
2. opsgher  SLLemUN6N(Grid)  oHljCleustor  GUeL  ellleng
&(H&5G6USMG 6THITE HID 2 . 1065TMLD,

QFsiTemeuTuieL CSMLHS 6UPHS:

1.2.2000 6U6MJ IE Rules 1956 @601 SiiqLiLiemL_uNeL LO6OT &L L 6mLOLILT60T(Grid)
SISHTCl6UTI QIR 6T606MEV 48.5 to 51.50 Hz & QBHE QUHSHGI. LNME,1.2.2000
@60 48.5 to0 50.5 6T6OTLIHTS LOMMMLILILL G|.

3SI(bHGH 1.4.2002 QeO(BH& 49.0 to 50.5 Y& WTMMLI LILL G).
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3.5.2010Q60([BHGI 49.5 to 50.2 6T60TM 2 HHIONLLILILL &I Q& 6ueny &G

Slg.55lq AP Nemé el LeuH @QSH6UTeL SMesT 6T6IM H6L (LPl6USHE
QUHSHHE. 30.7.12 /2.00 AM  Sleneev,d BTTHSHT60T KL Nenmd 6L Y601
Curgl @Q@mHS AHTOeUETI 50.20 Hz. OMIL SILL TS emeun BPREL HTesr
QUTEDILD 6T6aTMIEL6MEV; B.PHTILDEVTS @ (H&HGLD GUMG Fanl 6UJEVMLD! Grid collapse
may occur due to sudden outage of generators and also tripping of critical transmission elements
resulting cascade trpping. Grid inertia (6T6M6M61T6Y Slq&FFT HMRIGLD 6T6UEDILD i61T6Y)

AL HTQeuT Gemmeurs QHHG CUTE Q&TEHFD IH&ETH Sl
Qameomierons eumily SiHsWD. QEbHSTID,Ceom  ~LNflAsTeTH L (HGLD
H&EFWD  glemer  Nemméd  SQLIgMHEG  SHMJEUILOI6L6M6EV! Y 60TITED, & 63TILIITIT
glempuilerrj Henowl 6T HlemeLIWImISBET  HMDGEH(BHSHTEVID, HenMLL
LoMBleVmIGeT 6T LUMMTSGmmuiled sLqgGum HLU(hs SHHLmM Fomeaisg)
QAHSSTILD, SlUDmM L] UJFCFav U6ae  melludmeETs SR T
Qameui(h 6Ubhs WMDHUNSGSH SHLLLD STl HHH 1.2./12Q60(BHE GCLOeILD
S 15 JOeU6T QUIRIE 6TELMEVEMIL 49.7 to 50.284,8 GMIGGSLD (LPWIMHE!!

Qe MGG  WLIHOLRSED QFHEG UUS  Q&mesur
CUTHID,BMD L (KD 4000 QLOSTEUTL LMMITHEGMMUITED &LOMJ 8 LD6w
CpIHHmGS GmmWmoed Georml Geglighl U6Ng & mesug (hhSHSTeL,
obg SIFTCeUET QUIMG LML EMIEGL 2. §5TaNDE Wi HE
LOESTMSH SIS Q&F6L6V Geuetoniq Wi mumm). QILDSGSNEHTHELHGLD,
PHLHEESGL  QeumemmQuicoeond Uil emeudg H  eoCGL SYIL]
QMRS  NJwGeiur (B eursmg @mid hemeunn eIk Hlemeoudley, sTHTUMTTS
aNGLOMS(22??) 30.7.12 WOMID 31.7.'12 AGHSHHH Qo BHILSH6T BHIT)HS60r
S Qameomleromd), ueuy &AL YL &1 VGl YLD  ASDHG
SMJEILOMLS ST lg eUTHTL BOG USESD GCHTOM 17.9.12Q60([BH&EH 49.7 to
50.2 Hz ifljCleustor Quikis 2 G ralene &Heml Niq&Hs Geauswrq wisTuiimm).
TLLIQUI(HLITEYILD ,CERC SLTL6DIJ 7 LOMGRIGENT Gemaflll GUTLL GCSHITL 606D
SUITHD SLL Geueinilg eU(heUmS SaTSHSHEID (LPIGHSHE)!
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Ans HjCemn  GMISEG bLelgEmsullermed  Geoml  Clegliqm
SHGOMGID, NMEG FhHhlg LIGGUGIITLOE017.2.14601(hH&I CERC 49.9.to 50.05 Hz
sTeorml  Ggylld  GMISAWGID  HEH UL Ueweswml  Geum)
QULplUNeoT BIRISGET eumicLplg CoaTssllTg QBhHGHeID CoTedh Hms!!
AQUUQWITESSTCET BLHHH NHTCeUGT @UIMIE 61606M60 +- 1.5 (B 3 Hz) (48,5
to 515) @QeOBhHEH Ceumid 015 Hz & &GBREL Curd, MNevgGeul
CIREGILLJorv CSMLPSHS 6UTELMTMILD,HHGI CIGTLFUTET 6ULNSHGLD!

3. 9IBHGH STHOTmELSaTle LWeVL.  [6iT  6IPSHEG ClFememen 2 U

bEIosm Sev!

SMHMTEn60 LHl6tT 2 MLGSUN6T BHLOLNSHMSUIDM &6STEOLD,DMTMID @UI6OL],
LGl (B 6uhHL 6T6pId QuIMHend @uicousenmev Kl CaTE  Lig
Sl QuIsGeus) FTHHIDOMS|  6T60TLISTEYILD, OG0T L 6D LI 60T
UTEISTUNMNEG QHFHmem QUL SeTe6Tam STMHMTenEL LOGTEFMILD GHhSHHLD
allememalllILGTeYID, [HLDG Si6oTeL  Lhleor  Hlemevl SIVGEHMET  Ilg.&5Slg
QgerrGreagest MM QM&HSHE  C&TEvIg (HHHTL UMIeLT (Gl L6T&ES
9lq.55lq. JHLIBEUSTEILD, STHMTMmeVGATET CMEEH 2 MHUGHHUN 70 FHaIHLD
N6t HNNuNL @EUUSTEYID BHTD BHLOG| LOIGTHENEVIMISEHSHE LD,
uwesr  u@SHemeid, UGSHSTAILLTYID  Hemew  allemev  QaT(HES
Geuetonig W|eTenHTEVILD SeumMIMEG WL (HCW (WesTsnIflend el &), seummMNEG
Nm@ smHoremeudenet LILETLGSGS eUbHCHTD. SiGHement 6THIHS leUTSHel
QHTLIHS eIPSHL FTELBID &HLLFHH L 6@ 6aUBLSGHNEG GO
QFMLIBHS 2w  eupssSmg BHWLaTmSHHD UHCHTD.HHL HUNGD, [HITLD
SLIDUSSHL  BEHIDEID  TLMEVHGET Q& QUNTHI6TOTQ S TH  HiT6or
aNenflss Geusmni(hld 6T601m)  CFTeTEmHCUL 2 HHTUTEHE  Hertall el (h
NL_LMJ&6m TNERC 62(h U(BLLD eN&mflgs Nk Qran® 2 miuferyseaied
RBG55T uMWsHANG Hims CurlL 2 G raleneill NigsHSHs Csma(h,
S5NG SiYsGL Cursmoed aumflwsHmne CuBSSH BHLLLOTSHS
Q&meTlg (HSHMG. BLOG CLerv ClgenGreags, LN&bervl &mje &L L Geueuoriq Ll
fhleterv Gl &H6uGleU6Ia6TeL HILIN HMEGHMGWID UmhEHeTai el (),
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Geilly eusd eupmssl Ul (Reter el AN afRENG (WesTsnIflenLD
Q&Q&aMHSGIS Q&6 )(D)SHCHMLD.

14.18 6@ UMG &Hflym@GeT @B STHOTMeVSEHSHE WL (HG no banking
facility QUITBHSID.QFME (PTLUFLLSHSHL L 5000 QST euml el HLILA
Qfe0IRI HSHICLDGIL. 2 6o HTHMTENEVSHEEHEG CEFLOLIL uFH QHTLFEMGI.

3G SMetT HLOeMD SIPLLG! Seumenm CEFTLM(HSHEG Qenewuing C&mesr(H
eubhSMeL WL (HGL eumfliud NMPSHGLD. BT6T LD 0 QBHE eusny [HLOS)
QR6TCragsmIs@ WL (HGW (WeiTsplflend Q&T(HEHCSeo!

uesorum(® CGu&ll Gu& Quesoum(y QUEBLLLTE PeHWengLll GCumeo, &I 6t
6T6oTED), ST 601 6T6oIIER 6T60TM Q&ML BLOG eUMHlGHS QL (GCL Ehgrerv)
Cggmerfled HMISHON_LMTSH6N HLOIPS 6DLDSTErOSe6I!!

To allow only least prioity for wheeling of CPP (both conventional & RE) on the basis that their
consumers are availing power from the grid at applicable tariff during absence of their CPP
generators is permissible. Even then, if it's preferred to give priority for wheeling,why not to
TANGEDCO first and then to CPPs & REs.In either way Tangedco thermal gen.will be saved during
wind season.Frequent failure of our own thermal units are the effect of frequent back down and
outage of thermal units. As per cl.3.95,(Tangedco T.O. dt.19.12.14),energy available from Must -Run
status Units will be dispatched first which in this case definitely must not include wheeling from
both conventional & nonconventional plants.

afe0RI&TeL gOUEL SHSLLYG DEEMHmS NN HSTCeumjseilei LOTS
LweLenGeur(h  SILgevl Q&gH& Cums  &lemwl CERC  regulationLllg
S TCeuctor  Qemewihe  ellemeoliLlly  UMTHWSHEHL LD DTG S EHCeLCW
almmaN(haCamoiveng Gameomy MNGeatanl  eNFpsmmuleiy  CFUIeL
u@euCsT smesr QuiMend Huwilg sHLTESTE QHEGLD. @) 5I6me6u0
sreold  eumflwgGeng BLLL  UBSSHWGCUTHID, CQumet  (pLemLuNGLD
QAUTHMGHSH QaMTaMION_& &al MH 6l6m JEGeT SHHemen C&meun(h
alLLmeL WLEGEGEL eumflwHHmE NCLOMEFFEID! YL 66T HTedT Qb
@55 1960/(hHG UMHlGHMES all(halss Geuen(hLd!
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4. HEOLSWITS QeI LIMTSH ueuy ODILL L H1555Glq CGHML LT L6 6V
QNSS! QFH @M QPSANG 2.5HF alaguiGd 96LEV! EA.2003 C&FFagest
10601 Ug  MNempGeul.  QReCrLLiey  HRIGHT  GFeueaNed,FlervL LD
rOEILIguiesT ,GeomFemerLiLily GHEMEULLITET 6M6LEMETT MDGHGHISH ClGmerern
Couaoi(pLD.o601M6L  TNERC QL Qe umg$HmHGS - Wsreund
QL gTeLETHS  sTLSEL  amfSHNG BpSTUTS  QEOHSSH?)  BILD
SUCLEL  QFeTm Q&L lgenT CFFagesr  10(1) & Hemev  HMIHH
Geueuonq WIGTHENL_L &|. APTEL 145 of 2011.

LOMMEGHELEVMLD Hl6tT6or, 60168 CULNSHEGSHEM! [HELEL igT)LIILD!!

HClQgDSClggold  gouULL (B  SIYILUOIRISDETUD  QFT6T6TeD
SEICIL DL euhGHieN(HLD!!i&6TTeL, QCHT(H GUTGHILD!

118.5060TQFIIG FIHIGEGSW CHML CUTEL HEMDHS 6(HUTL CHTLMEMLD
FnerGCmMMI&HG 6001
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FACTS ON POWER SYSTEM OPERATIONS
1. IqJTesTerV.~LIMJLO 6meU6itghl SFSLULFLD amml eourml QL LbCIL &)
618 UM WIS GSHEVMD??

@genent FTLOMENSHGLD (LP6STL BHLOG| LOIGTOMMMI 55°C 6MIJErOM, 65°C 6MIFerI
steorml GpL NG el QLILeNNL  SeueHs FHECHEMHMEUTM QML
eroum QLCHL&emy Fiomeféseond. #yref &HmILLM CeuLiLbleneo
30°C 6T60TM)| 6MEUSHSHIS CIHTEHUIL_TEL, QDML eroUmL. QL DG &1J:
30°+ 55°+15°
(allowance for hot spot):100°C.

For normal life expectancy, the hot spot temperature is limited to 100°C and 110°C for 55°C rise &
65°C temp.rise transformers respectively.

We adopt about 80°C and 90°C for oil temp.alarm and winding temp.trip respectively.
@)..56016vMUT6L,DGA, 2 MUSHES eUBLLD CUTETUMEMMUILD SHeUBTHSHEL CISTeren
CoumHILD.

2. What shall be the current and time setting adopted for earth fault tripping in the feeders?

The current setting may be 10 to 20% according to site and area conditions and time setting of
150 msec.

3. What is load encroachment in distance protection?

Load encroachment relates to the influence of load current on distance (mho) relay
sensitivity and settings. The load encroachment is about magnitude and angle of the load that
sometimes can enter in the tripping zones of 2 & 3.It's an issue for mho and quad type relays also.

What load encroachment can't help with is distinguishing fault location from one side of the next
relay to the other. If we want one relay to clear all faults between it and the next relay
instantaneously we must have some sort of communication between the relays.

We could also set an element in the upstream relay to trip after 3-4 cycles, if not blocked and then
set an element in the downstream relay to send a blocking signal if it also sees fault current.
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Load Encroachment can be used with overcurrent relays as well as distance relays. The SEL-351
and -451 include load encroachment but have no distance elements. The results of the load
encroachment logic can be used to torque control overcurrent elements. Digital protections use
voltage memory to avoid polarisation problem. There is no restrection to use distance relay in
distribution ,but it is unusual to use a distance relay on a distribution feeder.

4. Whatis Power number???

The quantum of power required to rise/lower the grid frequency by one Hz is called
power number of that particular grid, also called as inertia of the grid.It is about 6000 MW for our
integrated Indian grid. For SR grid & TN,power number is 2000 & 600MW respectively.
SSMTUGANG60T FHMRIEG HeTTenLOMI  eTN(BH6UF). 6TEUAIETEY] il FEFMEVILD
WIT(HLD,6THIOD MRS (PIgLITG'TeoeomeumMDH@GLD ¢ O QB SHGSLD!
Shg Geolml MG Geotenlnenw! BHiuleflugl Smest Leuy GBLOLIT! @\&eneot
MEUSHS HM6tT 6UGleum(p eVCLL &FEW . HSjCeussn QméssSHem GG
sThGemediN@ Geom(h Glewl. L6wreuul(Under frequency load shedding) @6)]6501@@”)68[@]
SRLDC HjweaN&GL. Sl RGed oSG il HEGn  Cumg),765&8Geum
Gemeomii J-Qnl& & smevedt 19l gueommed Q&M(H&S Geleinngll av6LIOeL
HQTL QL &agent Geor(h [fl65..L1 SsmenHMHGLD Qb U] QBLOUT 2 &6 SHmE).
@ gemeur SRLDC, h(h Hemevemwwing:g Q& Geueior(hd@miamiami).

&fligett  aVALNOI gm0 ML LIIg &S @Anhs ueuy QBLOUT  eVGILLg
LwleaTL(RHMG).

5. What will be the primary fuse rating for a distribution transformer??

The primary fuse rating of a transformer primary must be based on the inrush current of
the transformer. The inrush was about 14 times the rated current for 0.01sec and 5 times the rated
current for 0.1 sec. So,the primary fuses must be 2 to 3 times the rated full load primary current.
QUG HImol UGH&anNed ,~Lulev eULGESL udHeons 7/20 SmULIT
sNsmer sUIM HfssH CUTHEUMS FTHTIEUILLTSL  LITTHS0MLD.&)&6m6sT
gl  QEWsmCGev  DTs  ~QUUIeLED  SHENEFLOMEHS  (GHEHMEHEEVMLD.HLOG)
UM lwgHHed, HHSULFD DTs ~QuUUNL] eUBLEHNG 6%&5G GCed LSS
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ol g 6T601m)| Slenai(h meus G HenGend. 9IS eNeugm @eneuuILiL|&en 2 eiTern
eN(puUId AL eSED HmetT DTs ~CUUNVT HHLOTE 2 6TenCG6Tm)
HemersHCmer.2 B 3 UL QFL 2 emam CU@GBL eNeusFTuilgHemen SieUJSHeG)
Qemhg GFewealled HmGHer GUTL LDEYIILL DT 6UMHIS meUSSHIS ClaTerer
SIS HHTOCAIM WTHSGD 6L &Flemar QHT(HEHSS Fal M) 6616
~QUUTev  GeomWeumllieTengl.  BrerellpuyrsHed  QmHe  CUTGE
FOMEVL. LGNS  SMFHlEL  eUMhIHES  Q&menenallevsnen.  @Qeng
sTeLELMEUMEMMU|LD 6L HJLOM6sT DT  QUMRISG  emeulLg &6t  LOISLOG
Wp&HEWITeTg. @QOHLMD BLESHM SMFILILT  LDETIIENLUIT  6T60TM)
&6 6IL Lo6wT GaHLLG STHeL al(PHmG. 66 STIVIMRISET 6T65TM| HEVMLD
Q&metTeaend LMGEUMLD.  *2 61T(E6UCIHEVEVIMLD* *2_LLIFE6ITEIT6V. ... *

6. HLOG eNBICWITS st rHIGemeTl LD @ Hm GOILL eUmTS.

The standard voltage transformation of a Distribution Transformer (DT) is
11KV/433V with100,200,250,500 kVA with impedance of 4 %

The declared consumer voltage as per IE Rules is 415V between phases and 240V between phase
and neutral with a permissible voltage variation of +/- 6%. Thus a consumer at the near-end of the
distribution may have a voltage as high as 433V (3 phase) and 250V (1 Phase) during light load
hours, whereas, a consumer at the far-end may have a voltage as low as 400V (3 phase) and 230V
(1 phase) at peak load hours.

No-load current up to 200kVA shall not exceed 3% of full load current at rated voltage and
frequency. Increase of 12.5% of rated voltageshall not increase the no-load current by 6% of full
load current. No-load current of DTs of above 200kVA shall not exceed 2% of full load current at
rated voltage and frequency. Increase of 12.5% ofrated voltage shall not increase the no-load
current by 5% of full load current. The insulating oil of the DT shall be as per IS 335 and use of
recycled oil shall be avoided. The specific resistance of the oil shall not be less than 35 X10 power12
ohm-cm at 27 °C.

7. What s fault level and it's significance?

The maximum short circuit power that could occur in a particular bus is called the
fault(3 phase fault) level of that particular bus. €9(Ih LO6OT LIerverdleL 2 _6G0TL_M&HE Salq.ll

SH& ULEF ~umevl  &JauGL  Sihg Ueverdlerr . LMELL  GleVeUELTEHS
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SHSUUGLL. SihF ~UTLL Clevalsmen SihG Lerverim@ (LP6iTsniLd(Gervrmijery
@DLIL6vT61V), LN6TTEHILD (1q.JT66T6NV.-LITILDT @IDLIL 65T610) 2_61Tarm @UDLIL_60T6rV&e6N
SijorenN&Hlermesr. 110 kv Criguled sTervsTerudeflest  ~.LTELL  Gleveusmev,
6TLD QY TIq W|LD,110 kV &IfIL eTarveTerugafedr .UM GQleveusney oy ijiqu|b,230 kv
LI6rY LML Glevausmey HlervL LD eVGILIqU|D SHESGHL (B SDILILIEUTTSETT.

230 kV,110 kV, 33 kV, 11 kV fault level & SS @60 display LIGGueoeNUN(HSHMST 6T60TLIENS
SS AE & AEE 2.mif Q&g Qameren Geusmni(hd. Sl .&6or6luNe0, b SHhHS
Uervsefley o emem  LNCTSH&TSHaTeT  LNCT&HHM S, SHSHHS LiervgeTeor
SHGULE ~UTOL SJamenl el ed SHSONG 2 6TeNSHT 6T6ILmS 2 IS
Q&g Qamerer Geuei(hd. SiLLIGUNELELTSH ULFSHHL SibHG LNCHSHSFEHeT
~QuUuNevms eUMUILIL6TONS M6V, Sieumenm MMM el Ceussor(hLb.

lqT60Ter V.~ LIMJLOI&6IT  @Qemetnl QUISHSHH6tT CUTH SibH& Lierverdledr LML
S SIHSHEHGL 6TeoTUGHTEL, VML Loy QUISSSHS6T CLHEVLD ..LIMeLL
SIJ6UTL_6ML & GENMEBSHEVITLD.

~UmeL  &peoi  LOletr  FnGevimuGenet &  QHITLD6D,6T6LEL & &6
VL QFevEmeny 2 UL THG6USHTL  eummlest  Qeor&Gevagsnt LG LD
UTHSSUUL G SieummlesT  HMRIEG SHEOTen,SMTRIGL ChIL  @eummim@Gse
~UTeL  eleusSLLL aIeLemeL  6T6IMMeL  LhloT  FMGHeoId  Glelg G HieNL
JGHIUTGSLD.

@@ SS60T SIS L& ~LMLL SJEIL6nL. 500 P60 QUGSHG GHMDhHSLL FLD
GG 61§ TIHSHeTeUEH QHSGHAMST 6TeiLemnd 2 MG QFUIG Qsmeren
GCouctur(hD. SIHMEUGH6(Ih  SS6dT LML GlevededL  &HMeoT  Sih&  SS6OT
NCr&snsailett st  WMeyd Hmeneorw|bd, 6TTHHFlqedT  LFLILOTEMEUU|LD
SijomesN&&SesTment.

8. How to calculate the faultlevel ofa 110 kV bus at 230 /110 kV substation?
CLP6OTM) CULDI(LDEMMEET 2_6TTENT60T. SLPSHSHEVL_G) TS T6u18)).
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Example:

230 kV bus fault level say (@Qj System Studies g;@G)JHIj&SG?T):lSOOO MVA 6T€8Tg)_| 6076)];}5@]65
Q&meTGeuLD.

Three nos.230/110 kV,100 MVA auto transformers with percentage Impedance of
11.86,12,23,11.57 % @@ULIQ’;IT&':&: Q&merT@euUmD. Transformer equivalent % Impedance
=1/(1/11.86+1/12.23+1/11.57)=3.96%

Tr.eq.Imp p.u.value.= 3.96%/100 =0.0396 pu.
System impedance = Transformer MVA/ System fault MVA = 300/15000= 0.0200pu
Total impedance for fault = 0.0396 +0.0200=0.0596 pu

110 kV  bus Fault MVA =Total Trf Capacity/Net Impedance in p.u.(Source to fault) =300
MVA/0.0596 Z (p.u) =5033 MVA

Isc=5033 MVA / (1.732x110 kV)=26.42 KA.

Ans GOWILL 110 kv Uerverdled 2 emen LNCH&sISHeMsT LNCT&HEIm
ool GLoeLLIlg SIFS LLF LML SI6uLlemL el ( 26.42 kA) SIHSHLOMTS
o 6N M ereotlend 2 MG Q&G Clemenenr Geuaui(BD. Heorenend SrGeors
STUUMMHMIS Q&ITETen (LPLgUITHEU6TTED, LNMEMT 6TRIGEID STLUUTMHM (LI U|LD??

6T60TG6L,6MEVEMEITLILD, HorvL GMGHU|LD STUUTHM Geustiiqul LNCHEHSI], Hmeor
Qe $5IF SFOMDO([HE5S G allgelmSGSUULL  (pMe] Hmet, bHd
Lervendled 2 6L &S  Falgul SHSULE L& Siemmeuall  Gubul @
A@Lug NS SIeUSILIDTEDES)!!

L6 L(pgl Sieneled s ULE L(pgaTe] Gmmhd LULF L(pSeTe| eerm
Qe UMBIWITE SENSSHLLUGBLL. SlemendHg  sremy  @QuisSHsEnpLD
gﬂf:.l&':GT[gj 3{5]5 L& &[DU(&)Q@G@@&@L'D GIJITQJ (and also at minimum impedance)
2 GUIL TGS Falgll (PPN GSMISHMEILIL STWIL HHS LLF L(LPSHee]
SGW. Q& &Hmeor LhleoT FMGeuThRIGeE60T Hmenesru|d, Hevo @emevurLiL]
SimLemUWD SFLomeaNsHmE).
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Lhleor 2 MUSH CGuerv ClgeTCragss lamaledl(hé@GD GUME| (and also at maximum
impedance) 2 6WILM&S &algll (PDUPMET GSMISHMEUILIL HIIIL  GHeDDbHS
ULE  Lpsere HEL.QsIcal HfGn CFLighmsw|d, Q@QuIki@ Gb
@@rflleﬂsmmmmuum (relay coordination) 5ﬁmnwﬂéseﬂmg.

9. Which is better location for providing CTs in distribution feeders?

Ideally each zone of protection uses CTs located across the breaker from the rest
of the zone so that the breaker is always in the zone of protection. So, it will be better that the

feeder protection CTs should be on the bus side of the breaker in the case of out door SS. %mrrsb,
) (&3¢ seuufleon@d  Gurgl  CTs NCI&sH&HE&  (Wsorefl(hLUILGSHT,
MestesNBLLCHT QUi Sieelled LiwlereN&sng. SiGs &owib,@euCLmy 33 kv
ssev 5Ly LNCY&Sl60T CTs out going side, HGMEUG| CHLI6T MEFL MEULILIG| HIT6IT
ugmofUNHE HDHSSI.

10.Sympathetic tripping 6T6'8Tﬂ)|T6i) 6T6OT60T?2??

@@ QamesH LT JWISTUSS6L E/LFGeoulmed (gLl
SL6UF)! LDENGHENLLD &(HemesT SI(H& L GTeL, HILDMEUG Fal CEIHEI
SIEDISHGL CUTGeUTGLD 6T60TM) (B HeyI6en .15 fl6dT E/L Relay, GeuQmm(m
~LG 2 6uenDWIT 618 LML IgMG gHll HGWb Curgh, Q& FUbhGHGLD
@eveomned Fal Geu K HILILTSHS QGTEmeLLILIG!! Q)& HT6T SDUSSL 9.5
lqFIONmRI Q&6 BTRIGET QFDLIWID SS6L SUsBILINNS S ([HSHCHTLD!

If the non directional ground over current relay of one feeder relay is low set, this relay could
operate and trip it's feeder undesirably for the actual ground fault of another adjacent feeder which
is called as sympathetic tripping. When the fault happens on the adjoining feeder and the ground
fault current returns to the source SS,itis reflected in the adjacent feeder as residual current in the
E/L Relay of the healthy feeder and trips the healthy feeder. This may also happen in few cases,
where there is voltage dip during the fault of a feeder ,causes refrigeration compressors to stall.
Then, when the fault is cleared, all those stalled compressors see normal voltage, resulting in
drastic increase in current. Since it only one phase of the load that sees this increase, and the
unbalance E/L relay makes no distinction between ground fault and unbalance load, the ground
relay will respond resulting sympathetic tripping.
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This phenomena occurs where a breaker trips for a fault on a nearby circuit, usually caused by
current inrush on a circuit after the faulty feeder breaker opens and the system voltage returns to
normal. This can be avoided by increasing the E/L Relay setting and decreasing the earth
resistance of the SS.

BITLD &([H6M6uI LILMDEO(BHST & SLIL, HGHIG6U healthy feeder@ 60T
E/L Relay &(H6m60T LILL T SIGIQD SHLIL.
11.What are the points to be noted regarding blackening of enclosure bolts???

RMG 6T601@GGemm&] GUITeLL 610, @6BaIGLMJ SS Cubical GUTELL_ 6V SHMILIL]
SlgHHBHHTEL, UMMM  LMSSHEWNESHTLO6L  6TTHHR  QemeurLiL], 615
Qp&leroLestery  GuUTaTDeUMeNM  FHILTSG  QHSHAMST  6T60TM  SeUFILD
uUmj&HgIs G&merem Geueiur(hLD. Bolt tightness was supposed to be checked periodically in
accordance with the maintenance manuals supplied with the equipment. If it was enclosure bolts,
the removal of the ground wire could have lead to an arc forming from some conducting component
seeking ground, and found the bolts because they were extending into the air spaces ever so slightly

more than anything else. Once an arc started, it's conceivable that it burned right through one bolt
until it fell out, then to the other bolt because it too was the shortest distance.

Normally such burn out of bolts is due to current flow through them. When there is a gasket on the
flange the only path for current to pass on is through bolts. If the bolts are of stainless steel,the
burn out will be more.

So,ground bonding and earth connection & earth resistance should be checked periodically and
carefully.

12.101607 2 MUGHH HleMELWIRISETLOG (PSHSHUI Glenewor LOI6ST [Hlemevmisemest
uev ~UmeLLLmeL CRerGreagsst /Geoml sumerv QeUmenms GHNMSHS
6T60T60T QULHI(LPMMEBET emSHUITELILI(H Hl6dTM60T??

The easiest thing would be to employ breaker-and-a-half, ring bus, or double
breaker double bus arrangement. In this way, a fault on any bus section or segment at most
removes only one line from service instead of all in that section. These configurations can also
mitigate similar consequences arising from breaker failure. This concept is routinely done in the
generating stations & very important substations when a bus fault or breaker failure could produce
undesirable results.
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13.1q.medTerv..LMILOHl6dT 6THG GQHUTELIqHG GCL6L Ig..LGeIaduIed HGev
606155 G660 (HLD??

Q& WPWss  QUIGEMEMIL  FMHSH  HLEUGEHDS!
QuTTs 10 eTbale) LOsoTLOMOMIGET WLMHMID SDOG GCeL CHUTHLIq
OeTLmHMISEH5G g -LIQTTadulsd G sneusssLLh&leTmest. SEL-787 fGev
&MY 2.00 6UL&D ealmeuClilsim hHeneardHCmer.alamhd BbrE&ened 5
sTbele] LGNS EHHCEH meUSHDMMISeN. Ll6TmmMISaied Legadhl CTs
@eLeneueTMMEYILD, LNCH&S&] CTs&Hemen Fal LI LILIGTLI(HSSHI61SI6u01(h.

PS (Special Protection) Class CTs lq..LIQJ60IaQuied UJoL sag6mis@ UWeTL(GSS
GGHG&M@LD(@JQ&S Knee point voltage Vk&H&T&).

14.338.@LLD6oU S6tlHG Wl UeT UpHSOHCH 2 L heur® 2 uliflenL
HL_LJ.

o LIDMGD 2 ulheEGL QLG 261 CQSMTLIL  6T6TLIS),
WL 2 60L& Qameu(n Umened LMBHEH NG Gumesr (LpL6emL
@ CumarmGs! umeneu GeueMCMi NING SiH QBHS (WLL 6L lgMGS
steorenl  HHCUWITHCH Hmeor 2uflfj GumieNlL 2 Ledl6r  Hemeow Ld!!
sTeorGeu,eumpeest Hemeouwlmenin 2 eouiihd CHITSHED,TUTEID @(HHSHIL (HLI
CuUTGeuUmGLD 6TEOTEIMM SIUILIEH ! P @€

eLpeuld SMIGUL6DT; (LIlgud (LPlg euMIGU6T
€MV GIET LILL GUIJ BT BHLSGSSHL !
SIOILIMTEHLOWIMD LDVSHSHITEL MY (LPFHEL &L L 6oTLIT!

Nflwr efeneurliLlemed NGGHIL LTig.§&6orLT!
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SWIQUTHIL BITETEGD STEOTMUI LOUIMFIE)6oT65uTLT!
OBIUTH F&E) 6UMELUTNED HSLILIL L 6vTLIT!
LOMLDMEMUI 6TEITTILD 6UEMTHHED 16160 HMETUTLIT!
SMTOML 2 LSHMENHHID HTH HEVLMISMETUTLT!

&60163T1 6UETIHITSHT! &H60T60T CUETIHITSHT!-LILLq.60018H & T @ @€

15. What is the Critical Clearing Angle of Generators?

SIHMG (WP6ITL LI6NIJ Vs Load angle curve LM gm‘j][r)g,j Q&memGeuLD.

The graphical representation of Power (Pe )and the load angle(d) is called the power - angle curve
which is widely used in power system stability studies.

WetTGL QmerGrLLrflet Geom ggm&Hed UMM LTTHSH(HSHCHTLD.

& 6 ) 90° & QMHEGLD CUTH UHSULEF LUOIULDLING AHS &S
9155165 &My 120° Slemalled Ledj ervellhl SeuamGD, GG 180°9,@GLD
Gurgl ueuy LMMIGL HCHTEUTSH 6T SLLemLNOIBHE U] 1SS
CurLmgrs Quiks CrilGHMS! SiiLlg GLOMTLL TJTe Quihs Y IbN&STe,
hs QRECILLFleT LNempd UGBS CU@GL HBUSS 9 _600TL_MGLD
160U e, fleuery  Leu] [fGev ewpeold LMIeLI L Jemuedt, GgerGrLL[],(B.T.G)
6TENILD CLPETMILD 1qHULTE SiMETSGID STUUTHMULGSMEI.

With this knowledge on Power angle curve we can define the critical clearing angle as the
maximum change in the power angle curve before clearing the fault without loss of synchronism.

That is, Critical clearing angle is the load angle at which the fault will be clear and the system
becomes stable. In other words, when the fault occurs in the system the load angle curve begin to
increase, and the system becomes unstable. The angle at which the fault becomes clear and the
system becomes stable is called critical clearing angle.
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16.What is voltage stability in Power System?

Shdlg6d  Ueuj & HemeouTled gmouBd 26rm| LO6H &SLL emLOLILTNGL
Hemeowimms GeoTenLDemWIWLD, Flmdlgell Ued] &L Hlemeoued 2 6oL Mm@GLd
Lrmum(y, Leor SL_L_6mLOLILN6L GeumeLL_CL & GSMeLITLIEMErV|LD
G@U@Q,gll@mgj. Voltage stability in the power system is the ability of a power system to

maintain acceptable voltages at all bus in the system under normal condition and also after being
subjected to a disturbance.

In the normal operating condition ,the voltage of a power system is stable, but when the fault or
disturbance occurs in the system, the voltage becomes unstable resulting in uncontrollable decline
in voltage.

Due to the voltage instability, a power system may undergo voltage collapse, (a very low voltage
profile in the essential part of the system) if the post-disturbance equilibrium voltage near loads is
below acceptable limits resulting total or partial blackout.

Voltage Stability Limit:

The Voltage stability limit can be defined as the limiting stage in a power system beyond which no
amount of reactive power injection will raise the system voltage to its nominal state.

The system voltage can only be adjusted by reactive power injections till the system voltage
stability is maintained.

CoumeL_CL Y &M Q&L MRS  C&HTeOMLIervTs YIDNGSH eIl LML eI
B601056960T Fal LLETEMNSSMOEL GCUTHS Fa(HLD.

GeoumeLL_GL & evCLIlemms Q&G GCumg WLEGGCWL eumy  @\eTRFa6w
DGHS LeVEn6ud &(hLD.

17. What are the classification of Voltage Stability:

1.Large-disturbance Voltage Stability.

2.Small-disturbance Voltage Stability

Large-disturbance Voltage Stability :
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It is concerned with a system stability to control voltages following a large disturbance such as
system faults, loss of load, loss of generation. For determination of this form of stability requires the
examination of the dynamic performance of the system over a period sufficient to capture of such
devices as under load tap changing transformers, generator field, and current limiters.

Small-Disturbances Voltage Stability:

The operating state of a power system is said to have small disturbances voltage stability if the
system has small disturbances, a voltage near loads does not change or remain close to the pre-
disturbance values. The concept of small disturbance stability is related to steady state.

ANN&HGS Hlenewt H( CLDEITLOGVIL LITGMIGET - CIDIILDEMLD (G6STDIT
QMNEGS Sleneun (PHST 6TEMID BHTLDMIGET - (LP6ITL CFIIG
ULDI&EGS FHleneunl 66T LisoTevil(h CHTEHLD LILIbHS &6vil
QNGEGS HlEOe allgGaIgID FRIGCHTL 6T UG

[26/06 6:31 am] CKP SIR: ProflSL_L[J eufi&ery eT6ttenr &euui(h LTig.&Gleenry??

sLaafer &&em LDM ouih& CleuaNuill (hertermi.

18.What are the cleaning agents for electrical equipments?
(i) Carbon Tetra Chloride CTC.
(ii)Iso Prophynol Alcohol.
(iii) Collonite for bushing cleaning.
Qar&est WLL(BHWL LWt UGSHSHCU UGSHSTETSHT.&HOLSSL 2 60NNGI.FMTR
LesoremIld CUTE| LNGeTa 6RaUNTs EUMILILIETEOTE).
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19. What causes an arc flash?

An arc flash happens when an electric current flows through air gap between
conductors or between conductor and earth. 300 mA %I']éiéﬂlle &yesorl_GL. LWy

2 GUILM&HS  CUTIDLMETGEH. ISHAMR  Qeuliubleénsd 5500  deg  Celsius
SOl (H&GLD. 6TTGCeU QY THME VL AWIL UBHSHHS Fol M.
Arc Fault Circuit Interrupters (AFCls)

are to be employed to prevent fire accidents in electrical installations.
BLOG BMLIged Q& LWaTUGSHSL UBUSHTEHS QFHFILIONeL6m6V.

B Q6gmILd ELCBMWIG! (Lp(Lpemowind Liwledt L(heGedlsveneoGu

20.What is reactive power?

The magnetic coupling needed to produce work by induction machines is
contributed only by the reactive power, VAR/KVAR/MVAR. This is supplied by Generators and
Capacitor( transmission lines also feed MVAR only due to their inherent capacitance with mother
earth).

In generators,by increasing the excitation current in the field(rotor) ,the magnetic coupling of the
rotor with the stator is strengthened and MVAR output is increased.

21.0ne kWhr is equal to how much thermal units?

One kWhr:859 kCalories or 3412 BTUs.
22.Why the non polarity terminal of CT is grounded?

(i)To avoid inducing of high electrostatic voltage from secondary winding to ground.

(ii)If not earthed,relative voltage could be experienced during transit conditions.

104




23.Write a short note on Insulation Tester(Megger).

It is a high range resistance Mega ohm meter with a built in D.C.generator. It has both
voltage & current coils and read ohms directly independent of the actual voltage applied.It is a non
destructive method of measuring IR values. Megger measures the leakage current in micro amps
and calibrated in mega ohms. The temperature of the test equipment is more important as IR value
halve for every 10 deg rise and double for every 10 deg decrease and the base temp. of 20 deg C is
adopted for comparing the values in trend.

Qs 0L, GAUUTE W FrgearsHed CuThHL ewij Heord @Gemmeurs
@@UUG [HeLELS|.BT6DT AE/MRT/TVR & @Q@bH GCuUT&, AEE/GRT SLGLT
lqJT6sTerV. - LUMID6NT Q&S Udmaid GCurgl, Siger GGGl  meudHs)
Q&SI LIGIfU[GUDTg_l hlemesraleL &mmgﬂ The IR values should be considered as relative

value and what really matters is the trend in readings over a period of time. Low IR value but
steady at different intervals:No danger. High IR value but drops towards lower value:Locate and
remedy the cause.

500 V megger are used for LT & 11kV equipments and Power megger (2.5 to 5.00 kV) for 33 kV
and above. CUTEUTHIR Gouedl| kvéH@ 2 CIOST epldervmalsH Q(HSHS

Geuectnr(HLD.24,60TMM6L,100 GILD&T 6pLOIEL OGS &FM&eorn <& .~Cluulleomeugid 2 6uor(h;
20 Q& epLflev HMLUGILD 2 vu(h.

The IR value actually does not indicate how strength is the insulation ,but warns how weak the
insulation is. That is why Polarisation Index Value /Dielectric Absorption Ratio (PIV) is measured
and considered some what reliable.

SIGTag SlgLiuemLuiled  QennaGevagen  fevL v 198  CeumeLLGL R
SHSML  umMlerT  gIsHEeT  CUTeLemMIFTH IR Gauedu| HSLOTS
Geuetur(hD. 315 6TH& T (51 SHSLTE DS 6T60TLISIE0N (15 [H &)
[FLD, &EHUIL_MLOICETTO6menT SIG 6THG Sleme] 2 MhGHIeTens) 6T60TM|  SIMIHG)
QB ITeTeneLLd. HiGHemeud &Hewoi(R Mgl Hmer PIV Siemailh.

24. What is PIV?
PIV:10 Minute IR value / One Minute IR value.

If PIV is less than one : Dangerous.
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1 to 2: Questionable.
2 to 4: Good.

More than 4: Excellent.

25. Write a short note on battery.

In an electrical cell, chemical energy is converted directly into electrical energy

whereas the chemical energy in the coal is converted into thermal energy in a boiler ,mechanical
energy in the turbine and electrical energy in a generator. A battery is a set of cells connected in
series(mostly) or parallel.
QFeLedleoT  UTHLIg6d  6T60TLGH SIF  6TewsLmeme  GQeueNuIBLd  F548)
QBTETIL&l; QH&HLLq6l 6T60TLIGHI 6U(IHLD 6TOVSHL [MESIHEM6NT 6UTRIHS ClST6IT(EpLD
Hlemeouney 2 6MenGl.LOGTGCEITLLLD 6T60TLIGHT  6TOLSL[M60TSH6NT 6L L $HMG
Chy e1Homengl. CFeL&eT QUan( eUMHSLLIELD.Seme, LNmFfl  WMMILD
Q&SI Ifl QFLSHATTGLD.

o GeumeLLMuIN& G&ev,
o GL6utNwev Q&6v,

o QeuseLMENTE CQlF6V,
o L6oTE60T QI&F6V,

SUIeL  QFeL  GumeTm  MIUIQUD  HETTE L6  (LDIQUITg  QFeL&eT,
Memngwifl QFeL&ET YGW. Qeummiev, eehepmesl  CeureLLm  SHeatI(HLIIG55
GeumevLmuis G&FeLe0Isr GeumeLL_GL.§3 1.10 V 6T60TLGHILD, G600 Cl&aTeNssHGe
110,220V,11kV,22kV,33kV,66kV,110kV,220kV 6T60TM) GOIUNGHeUSHTHELD
QameveoliL(Reug 2 Q. (~-UMJD ~CUSL (HHSTSHS 6T6TMILD CFTELEUMTSHET).

QUL eioreuleL Ig..LGpeTerdles  wiesliL (B Sieuy  GupmGeoGus  GeumevL
6T MEN LS SHLILIG M.
(hH&I0MILIG DMLY FETTH LI6G6s Falqllsnel Q&SI Q&FeL&eMTEGLD.
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SlemeUGleVL YFIL CQF6D, 6TIq.8560T 60860, [HlEH&HEL - SMLLOWID, e0GHSHILD -
S|LLI6dT @UITGEST@ CEFL&HATTGLD. gLZﬁ;Gf)TGUﬂLIﬂd),PV, Thermo couple, atomic, piezo electric
6T60TM)| LIGVGUMS CIFCLHEIT 2_6IT6I6ul.

BMD,BD  Weor  WOMHMID  Glemewor  WesT  Hlemeouwlmiseailed  Cleu@GeumsLl
LweTU(®RSHSLULGL Qoo HHAL Qged umm  umyuCumd. @& CeoGwl,tleul
Q&6L,FOL. Qv YA QFeL, &ermav GLOL. 6T60TM) CLOGITM) 6U6ME 2 _6ITEI60T.

@&l60( Wet cell) Ql6VL oY, &606rVL(Pb02) 4, C6UTTLMSHELD, 6roLITeiTeR GleVL(Pb),
CaHCHML_M&ELD,FOLLH S 9L (H2504) 6160 5L COMEnEVL_ LTS LD
LweTUhSSULUGSDG. Qened OGTEHILL LD gOHOUUEGL Cumgl, UTELIged
NCerliged Q6L QY &HMEVLMSHED(Pb02), CB&SLIged NCeTliged  GlevL
F6LGUL L M&6)LD(PbS04) , 6TeLSHLGMeMEVL .60 H2S04 QL&D Q6meuni&Im&l.
SGICUCULLl Qeliged®hgh Geor(h TH&HGL GUTEOMISHEMED  LDTM)S6D
goOUL G Qreau® NGt (h'&aflenid GlevLl &Fe0GLL (PbS04) Lilg.euGSHT(h,
TS GITEmeVLIq.60  Gevureuniij(H20) Cannhgl FissH CuTHmE.QFHemer F@H
QEWIWSHSTeNT ~LCaTTL FMTHIRIGL,5HHS SDELGHSH6 (H2504) SILJHE) 616001
(Sp.Gravity) ClEU@GeUTS GemmbhGlemen CUMTS|(1185) GUIS FTIRIMISID GCUTL (HLD
GMJE3(1220) LTI HIGOMLD.
QUTEIUTSE,6(H CF6Le0T CDMES UTHAL g6l NG emLalll, SiGH60T 45lq 6
QoL leflwiedisst Q&Weney (LA(PELWTSL LWETURSHS QBTTUSDSTS,6(h
QAB&LIlg6d KNGl Fa(hdHeond QUhEGLD. SMeuUg, COBSLIge NG lq 60
SN G QBSLLg.6) NGenL_1q Cev G (LP1q.U|LD.6T6aTGEU, DTS &
NCerL_(h&eMeor eT6w0I600NSH6mMS 6TLGUMGHID eememMLI LismL IT&EGe @(h&GLD.
QBSLIg6d NGeTL, TS g6y NGeTlsnL el Cedsns @\(HSHGLD.
The formula for AH is the number of plates minus one times the AH per plate.
Q&6L6e0I60T BMTLOEL GleULILBlEMED 25 deg C 6T6OTLIENGU|LD, HFSLLF GleuliLl [hlémev
45 deg C ¢TeTUEMGU|D HemeoraNled GIHMTETGEUMLD.6TOLEHLGIITEMEVL g 6D 2 6iT6r
gevoswiy  spelwrdl  Hlply  gouEaIBTD  SIFET GVl  GMMHS)
AN (HLD.SIFH6M60T, S6UULICUTS lg6rVlqeOL. UMl L oamml LML CFieug)
1H& Sieufluid. QevemeoGuicy, &L NGaTL(h&en &RFMIL 60T CEFIHS
107




JlwumsLl  Letoieonr 4TINS GHIONGLD. (6ormed,LUTTDFILL CHemeulilL Mg &FeoL-
Q6L &HaM6D,(Valve Regulated Lead Acid / VRLA ) 6T60SLGOMeMELL.  GIQ6L6VITS
NCer(h&eferr QLG emeusHSL  LLIq(HLUUSTEL [ [TFGSUMeVER  SFMJBlh
CaHemeuu(h &S JLULIT erOL_ITLILIIY By SyeNuIms) QeueMGuimmney
&HBAMG.SiSelemen  HPOW Ll mamliger  CHev  CeueMGuim
ailflelems QFILSDG)). (F60 CeumeLL_GL & 1.855@ GMMIIMLDEILD,Sp.Gr.118586@
GMOUWIMOEID UMIHSHIS Qsmerter Geustor(hd. ¢(h CULLIF Q&L1lq6T CLOMSS
QGG [J6oT6L  QIHOVLETNVGGF FOWMS G Geoml  Q&ervLsirery
siemwwd Curghl s ulsl ueuy CULLHUNOBHE C&THSSL LELD.

Positive material shedding off ( due to over charging) is the primary reason for failure of lead acid
batteries. Typical life of lead acid batteries range from 4 to 8 years.

26. What is magneto hydro dynamics?

Magneto hydro dynamics employs a magnetic field to drive an ionised field.

27. What is the temperature rise allowable for bus bar over and above the ambient temp?

35 degC.

28. What is typical acceptable for unbalance in line voltages?

As 1 % unbalance in voltage leads to 6 % unbalance in currents, more than 1 % of line
voltage unbalance is not acceptable.

29. What are the problems encountered in VRLA(Valve Regulated lead Acid) Batteries ??

VRLA batteries are not maintenance free batteries, just maintenance impossible
batteries. Only cell voltage could be measured of course after switching off the Charger.

The health of the lead acid flodded batteries can be well monitored by measuring the specific
gravity of acid which is not feasible in VRLA as the electrolyte is provided in the form of gel.

The failure rate of VRLA batteries are very much higher than vented batteries and the traditional
flooded cells are more reliable and have a longer life. VRLA batteries may not be expected to have
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a life of more than 5 years. But ,if VRLA batteries are available,care should be taken to the extent
possible.

Physical appearance like distortion, cell voltage on no-load / on load etc, must be
monitored carefully. Internal impedances and inter cell connector resistances should be monitored
at least once in a year. It's also worthwhile to do a full discharge(capacity) test annually (with
individual cell voltage recording) for critical systems. In normal situations the GEL Cell batteries
don't generate any appreciable gases. Otherwise they would dry out and fail. So the out gassing
comes with overcharge situations. The manufacturing defect also can be an issue such as the cells
gas more than they should while on charge thus causing excessive internal pressure build-
up/explosion. The problem could also be with the battery charger settings. Over charging should be
strictly avoided for VRLAs.

30. Circuit Breaker @)60T Duty Cycle 6T60TMIT6D 6T60T63T 2

NCr&aflett LNCH&EM  sHeol.  QasUTEL g, GCLEHM  &SH65oTL
Q&UTHLIg( 2.55 times the breaking current to withstand switch onto fault) UHOIGIUIELEVITLD
WerGu umjsHmHSCaHMD. QUCUT BLlg MFSHSET6T60IT (Operating Sequence)
eTetT6vT60T6m)| LIMTLIGLIMLD.

The Rated Operating Sequence (Duty Cycle) of the circuit breaker denotes the sequence of opening
and closing operations which the circuit breaker can perform under specified conditions. The

operating mechanism experinces severe stress during the auto-reclosure duty.However, the circuit
breaker should be able to perform the operating sequence as follows:

0-t-CO-T-CO

Eg:

0-0.3 Sec- CO- 3 min-CO
where,

O = opening operation

t = time required for circuit breaker to be ready to receive closing signal from auto-reclosure relay
(0.3 s to be used for rapid reclosure) and 3 minutes not to be used for rapid reclosure.

CO = Close ---Open.
Close operation followed by Open operation.

T = time required by the circuit breaker for it's insulating media for regeneration and make the
brkr ready it's operating mechanism (3 min) for one Close - Open operation.
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CO = Close ---Open.

Close operation followed by Open operation.

SgmTaug,GCGammevl  Hlemeoullylenen  ep(h  LNCH&HS), 6pLILI6T Q60T 0.3
QE&6geL, @@ GGoMmery - el YLULCTOLMISGD, HESHS CL6TM)
HIOIL_GHeL LOHMICILDT(H

GGeammerv - eplileT  QYUUCTOLMIGGD  FHWMITE  @(HSHGD  6T6TLMS
QameLeugl Hmem Sihg NCH&H&HeT BLL Iy MFSHHET Y GLD.

A8 WSHWILLTE, YL CLT HGCeTTE] 2 6imer 230 kV

NCr65J5Eh&GL LWETURD §&H6UDTGLD.

31. NG &SIfl6IT First Pole to Clear Factor(FPTCF) 6T60TMIT6L 6T60T60T?7

NCr&sMHlesTt B.C, MC,  Duty Cycle, @Qgev6e0MD LM GLI60T
sTEpSWNBLILG| , @hS ~Ljervl. Gumed (B Hefiuy ~.CuLI] (FPTCF)SMT6T.

S5MHG WerUChom GBLlg m&sHHem umM QFTLID CUTEH,.QHS &HoHereL
SLCLT NGCameh&eE@ UwerUhD 6term Q& mevedalll (B, el (heNGL 6or.
sl georerllulled, FmGMyerions LNCrSHSF gHluumesr oL Geor  GGenmerv
LIGGIT6TITLOEL  GemmbHSULFID 3 HIOL &NHF MY UGTaDeISH BHLVS)
TRTUMSWID I UOWNISSIEDS)
@UGUTG)FPTCF:
When a circuit breaker operates, each of the three phases try to clear their arcing at their
respective current zero.
Sh60TTeL cL6iTm Gumed  &peoi(Hd 120 KG&F Cuerv aNGHwTEHHeL &MMS
Q& IT6vuTLg (HLILIGIT6V,62 (T Gumeo Seflurm@Ld GumglLbmm @ nesor(p
GumeLsHeMayId Syesoi. GUMUIS Cl&IT6EsuTl (Th &S LD.
This gives rise to over-voltage across the open contacts of the pole that clears first.
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Ratio of this over-voltage to nominal system voltage is the FPTCF.
It happens because of the shifting of the neutral point.
The voltage we are talking about here is the power frequency recovery voltage.

FPTCF= (Voltage across the Interrupting pole) / (Nominal System Voltage).
951 Heo @meTiLHY LWHDG 1.5 SpSayLD,
Bevg QemLumen (PHAMEGS 1.3 YPEHUD QHSGSLD.

As from the basic arc theory ,it is clear that when current finally reaches to zero a recovery voltage
appears across the contact pole and this voltage across the first pole is greater that the normal
power frequency withstand voltage because of the neutral shifting.

For three phase to earth faults with effectively earth neutral, the value of FPTCF depend on the
positive sequence and zero sequence reactance.

For grounded system as is the case with transmission line, the ratio of (X1 / X0) is 1/3 and
therefore the value of FPTCF is 1.30 as per calculation and the same is 1.50 ungrounded fault.

@\&6oT (PSHENLISGIOULD 6T60T60T??

@GI(FPTCF), fleroLLd &yeeumgml , lqpmestSlel. Cs&eurfl GeumevL GL ghledr
(TRV) GLD6L 2 61Te HMHHEHMES GDSGLD. cpetTm) GUTLS&EHLD,6CH ChyHHeL
TS SlemerTd eumilGL @evsmeolim&eomev, LNCH&s FPTCF Sig LILIEHL UI6L
gMOUBLD TRVEDIW SMAIGLD SeMIHG AHH60T ML 6T60HIQE VL QssTd
A®&HGDLULY. Igem&sT CFLIWILGLLD. DG QbF FPTCF LILIGTLGRS MG

32.-960L 61560 GL 66T  @6L6LMDEL QQeoTCILLI Ueuj 2 musé
LI6TOT6O0)|LOT?

6J60T16L60I6V?

Induction generators Q(HSHCH! OUSSHTHT GLLD U] ameyery, Lhlesh
snamL G QgerGrLL .

Induction generator always works with leading power factor since it will take required amount of
reactive power from the grid to induce rotor current. This can be supplied from the electrical grid
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or, once it starts producing power, from the generator itself. Most of the WEGs are Induction
generators. 2.6 MW Doubly Fed Induction Generator (DFIG) are all available.

33. Why induction generator are preferred for WEGs??

Q\6IL_Fag6tT  CIRETCILL (h&G6tTsn), Hendyesrery  GReTGrLL I}
Gumeo GOUILL  eroli(HL,CeumsbL_CL Pl @eLemevImGevmed, LM, Lomm
Gouml Goum CeussHeL afgs Falgll STOM CousHHNG SGSHHTHGLITEL |,
ueuenrsd SH@HL  Quiedy  @Q@BUUSTEL, STHOMTENVSERHG Q6L FaQ6dT
QRECILLY eushwnsg o emeng. BOG SLEUUTL QL &eveors LTeniL
CLOQUT S0 SMTHMIGG Qeneu 6TallHTs 2 6rerent.

34. What are the main technical issues in respect of WEGs?

1.The voltage stability, frequency stability and various forms of electrical noise viz
flicker or harmonic distortion on the grid are the important issues to be taken care of in the case of
WEGs.

2.Starting and Stopping of WEG:

Most electronic wind turbine controllers are programmed to let the turbine run idle without grid
connection at low wind speeds. (SFILCLIEG Q6n6wusHoL UL g (HH&IT6L 3Gl

CLMLLMITS 6L S JLNS@LD).

Once the wind becomes powerful enough to turn the rotor and generator at their rated speed, it is
important that the WEG connected to the grid at the right moment for smooth cut in.

3.Soft starting and soft stopping of WEGs:

If a large WEG is switched on to the grid with a normal switch, the neighbours would see a
brownout (because of the current required to magnetise the generator) followed by a power peak
due to the generator current surging into the grid.

Also, the sudden cut-in of the generator will put

a lot of extra wear on the gearbox,if provided as if slammed on the mechanical brake of the turbine
all of a sudden.

To prevent this situation, modern wind turbines are soft starting, i.e. they connect and disconnect
gradually to the grid using thyristors( semiconductor switches) which is controlled electronically
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and also with a bypass switch (activated after the WEG has been soft started) to avoid loss in
Thyristors.

35.2 WIHG LeneVll LGS ST SmWESLIUBLD L6 FM&6umiSeaTs Basic
Insulation Level (BIL) UMM (LP&HWILNTS SHeu6et&ESe: Geuevorigul eNaQuild
6T60T601?7?

e VL lg(h 2 6aT ML LiGHHsaied &Tmmien SILJ&HS
GEMMEUFITEL, HETTCIEUFQ6 FatOlhl F&HS GMMHG  LO6TFTSH6oIMRGHeN6T &FiJeQ
SMRIG HMetT GmmbHGE eNEHLD.cT6orCeuFImEf S0 Slenailed(hhEI(MSL) 1000
B o_WIF(LpeITerN LD6M6VLI LGS &erlev SIS SLILL_(HerTen
LOesTLOMMH MG 6M60T LeieadimiseNest BIL 20 F&H6IHLOMUG Genmb&HIaN(HLD.eT6rrGey,
yewadlnigeailsst  BMJL6L  GeumeLLCLemngy el SIHsMET  NHHS
GeumeLL_GL & &lenmerv LiagadhiGenerll LIL6TL(RSSIUCSH LITSHISTLILITEES).
GODHS S -l Geuedu] 2 emam FJg GVl emeULUFZID SihiGerern
Le9eQih&EhéHE LTSHISTLILTS SenLDU|LD.

36.95LGLM  Werommm  Smewilifl  Leufled(Bhg CeuLlq&ed gLy
LOMID  IqJTesTerV~LUMILOT Lagefh UMM &eleésds  Gelctlq ienel
WIT6mI6L??

1. &MLl Cevs Si(HEeVI6Ten CleUTL 1q.560

goraugsefes eVl psL &g Hefiugerery CUTILTET 66 Q(HLULMS
oM Q&g CQameten  Ceusu(BLd.Smeulfl  Qlevs eVL_J&L_&Ifl6L
SMIULG SHMHSEDST  eTeoim)  UMTEHS  QEMemeneond.  STHMIqHGLD
CurgQeurligsed rmiuy evelhl & sl Geussed  Hefiugeimerv
GeoOhHE aNRLUQUITS OIS HMTFHLTS HMLSHGH AL & Fal MH. CH
FOUWILD Lepadhled GeoMl S&M§ UGG UTISHSHS Qsmerer Geusr(Ld.
LUeowomesT  SMHMISEGSL  Curg QbHs  alleaQUihiGemer  S66N&H SIS
Q&ITETETEVMLD. QG &HELEVMD GCC (PEMMWITHE CIFUICUTTESH6T.
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2. lgpmauy  @emewiliy  (PemOWTE @ ([hhST6V,Iq JTeaTer. . LML, Leeedlh
~QUuNev] Saums HJ&HSEVILD.

CamenL&meL ,GaIsmen Qeull aNGHUTESHNG FEH CQSTHHGWL Ug HbHS
qorUUsSeflest  HBemd @B65s Ceucwng s U .Legadm CeomLm&s
Fal_M§).

3. QML &FJGL &Il LNCHs UG CUTEH 2 L5 Falgll 6L 6rhlé
~GUTT&6T allemeTemeli|ld &wis&eL 6T(h&&IS Gamenear Geustu(hLD.

4. ouNed MW Heedhsrs QmbHTeL QLIHF ~Nermey cpeurfled
Curgl WetormHm UL &S eumILLETI(h. 1q6m) DL LI SHeEorClL 65urs iy

Lewedhi&ns @QmbHSTeL Lemmeae speuGrm@ Gumien@Lb.

5. LhlerommMluNesr &8 igeroLfledt FFlWmen C&Fe0FasHID,LUTTOHILLL Fal
OlesTomMMl WOMID G Laeadhi&Hlest LTgsMisnl 2 mi&H CFuwiu|Lb.

6. Transformer fires and consequent transformer damages are frequent due to failure of Oil
Impregnated Paper (OIP) condenser bushings.

One way to avoid is to monitor the power factor of bushings and remove the same as soon as the PF
go to dangerous zones. Resin Impreganted Paper (RIP) condenser bushings which are dry type and
fail safely. old critical transformer's (OIP) condenser bushings are to be retrofitted with RIP
bushings to avoid trf fires due to bushing failure.

370G lgervLfllegeNed , UGl Si6Levgl LG LUMTHS DTs &MY LIGGugu|LD
Cumg (WPSHILILTE SH6r6TSHe Goleitig Uismel UITeneu?

1. DTéDW 6VLGLEFlL meusHs MG ,9i& UHSTE QhhHSTeId,FICuiL
WeNLme  @QBHSTID  Cés) Ul Geusbu| FflullebeLmMbed  &FMije
LIGGUT600TS: Gal_T&).
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2. DT &Mj® Usuignild GUTEH GMMHS mFerv .Luenv eplemy Gurml® 5
B 1NyFFmemuNeeOMDeO(BHHTEL, MG ~LuLerv euieny  Fflulmeo
sleeln@ wrmMaNL B .Siser NG Geom(y GuUTLevMLD.

3. 606U I 1.8 QFHErVL 6T60I6NV LD,

UL SMLLG SMem6oTU|LD SPL.Maintenance UTFHGHIONNL (B SgDILIL|QUGID DTUIN60T
Qameb s dlClemervenery 2 Mg CFUIu|LD.

38.What are the various types of grounding system??
There are three types of earthing arrangements as follows:
(i) TN,
(i) TT,
(iii) IT.

The first letter indicates the connection between the power-supply equipment (generator or
transformer) and earth. The second letter always indicates the connection between the electrical
installation being supplied and earth.

T : Terra means earth in Latin ,connection of a point with earth via a ground rod.
[: Isolation.That is, no point is connected with earth except perhaps via a high impedance.

N :Earth connection is supplied by the electricity supply Network, either as a combined with the
neutral conductor or a separate protective earth (PE) conductor.

The conductor that connects to the star point in a three-phase system, or that carries the return
current in a single-phase system, is called neutral(N) which is also grounded at Utility Source point
and connected to our consumers.This is called TN-C grounding system adopted mostly in our
Country.

The 230 V single phase supply is taken from the secondary of a three phase transformer with a
delta primary and a star secondary with neutral connected to ground. Homes either have one phase
or three phases.
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39. What is Voltage regulation (V.R) of a transformer?

Voltage regulation (V.R) is the measure of how well a transformer's secondary voltage

will maintain constant at constant primary voltage with wide variance in load current at different
power factor(P.F.)

The lower the percentage of V.R (nearer to zero), the more stable the secondary voltage and better
the regulation. If it is on the higher side ,the condition will be reverse.

The voltage drop through the transformer is a function of the load P.F. and the X/R ratio of the trf.

A trf. may have a voltage drop of less than 1% when loaded to full load with a unity P.F.whereas it
may have voltage drops of 4 to 10% when loaded to full load with a poor P.F.

Any current through the transformer will cause a voltage drop which may be calculated by current
times the impedance. However the reactance predominates and the P.F.of this voltage drop will be
quite low. Normal load, transformer impedance and load impedance decide the V.R. of the trf.

40.How to calculate voltage drop at transformer secondary?

We must know the loading either kVA or amps, the power factor and the transformer
impedance.

Volt Drop in volts : I (R pf + X gf)

[ is current in amps
R & X are transformer & line parameters in ohms,
pf = power factor,
qf = sqrt(1-pf*pf).
I, R & X are secondary quantities.

In our O&M, the regulation constant for various conductor size have been calculated and used for
regulation calculation.

41.What is the difference between Grounding and Earthing?

The current carrying part, connected to the ground is called as grounding whereas in
earthing the non-current carrying parts is connected to ground. Grounding protect the power
system equipment whereas earthing protect the human from electric shock.
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Grounding provide the return path to the current whereas body earthing discharges the electrical
energy to the earth. Grounding wire is black whereas it is green for earthing. Neutral grounding
unbalance the load and earthing avoid the electrical shock. The grounding also eliminates the
surge voltage and also discharge the over voltage to the ground and also provides great safety to
the equipment and improves service reliability.

Examples for grounding:
Neutral of generator and power trf,distribution trf is connected to ground.
Eg: For earthing:

The enclosure of the transformer, generator, motor etc. connected to the ground.

42. is the main difference between active & reactive Power??

The most significant difference between the active(MW) and reactive power(MVAR) is
that the active power is the actual power which is dissipated in the circuit whereas, the reactive
power is the workless power which only flows between the source and the load but aids in energy

conversion. HIEVIEUEVHLD 6UHG 2 (HLILIGWITE Colemev UMJLLSMHGLD (active power),
FligCeoCuwl 2 L smymoed ,HRICHWD,QRICHW|D RCSHWIL CuT  elh&)
Q&SITG&OTLQ.@I'JIJ’&;’@@LD (Wandering: reactive power) 2_6/T6IT gq('&g, G)ﬂ’&')’éju_ll'r&Lb
ST Q@€

43.What is Basic Insulation Level of electrical equipment?

When lightning impulse over voltage appears in the system, it is discharged
through Surge Arresters(SAs) before the equipments of the system get damaged. Hence, the
insulation of such equipment must be designed to withstand a certain minimum voltage before the
lightning impulse over voltage gets discharged through SAs. Therefore, operating voltage level of
the SAs must be lower than the said minimum voltage withstand level of the equipment. This
minimum voltage rating is defined as BIL or basic insulation level of electrical equipment.
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44.Why CT/PT secondaries are earthed at one point?

Their secondary neutral point is grounded to prevent Capacitance Coupling
between primary & secondary,which could result in the secondary winding floating at up to the
primary voltage to ground.

Double earthing causes circulating current resulting mal operation of the concerned relay and
hence earthing at single point is practiced and also for easy meggering.

45. What is the vector group of generator transformer(G.T.) generally we use and why??

Large generator transformers are connected in Yd1 or Yd11and hence 30 deg
shift on output side is unavoidable. Delta connection is provided on LV side to prevent zero
sequence currents entering in to generator windings on a LG fault on transformer HV side as
rotating machines cannot handle zero sequence currents and hence the need for Star / delta
connection.

The delta connection on the generator side bifurcate the earth fault in the generator as it is
having a neutral earthing. If we provide star on the generator side then any earth fault on
transmission side will affect the generator due to circulation of fault current.

QeTCrLL UsSSLD,LO6ST LTMMILIET GL6VLLIT 606U6GUNGHR @ 6m6uuT&HSLILIHLD
GuTg) lq JrerTervLOQ6sT  Mm6L6UTI6N 6178 LML  &IGIILL ML GearGrLL [
UTSHSSUILILMLOeOI(H &G LD.

46. How the non directional Earth Fault (E/F) relay acts? Will it act even if the CTs neutral
unearthed??

In general,tripping of Earth faults and Over current ( O/C) relay has nothing to
do with CT’s non polarity terminals earthing and it is for the safety of the CTs when high current is
passing through the CT’s.

Even these CT’s star point is not grounded, these O/C and E/F relays still can operate.

Operaton of the O/C and E/F relays are as per the Kirchhoff Law Principle where the total current
flowing into the point is equal to the total of current flowing out of the point.

If the total current flowing in to the CT’s and O/C relays are not equal total the current flowing back
out of the CT’s due to L-G fault, then due to unbalance of 3 phases current, the E/F relay operate
and the brkr will trip.
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cLp6Tm  CTHeledT  Qumeomfllily  CQLjLilsorev&HeNled QBHE CUTGLD  SHij6worL,
epeTml 0/C HGeLEHSH6T UG QF6Tm) sp6eMsnehg E/L HGev eupuims:s
Q&eoTm CTHeM6T  6p6tTenIMleM6uHd non-polarity HlJeedor_ L LITUT6worL ('L 60T
Qeneanhg FIGL GCermev HWEHME. CP6TM CTHMEID SI6WIL. FLOLDMTEHEF
Qeeoguid Gumgl, E/L flGeoulled &pewoil. GUTS  eUMILILTNELEMED. 6TV, L-G
~UTeLL 1g601 GUTE (LPLD(PEm6ST &l &0 Hlemew G Guml  E/L
flGeouNed &yeoil  QFeTm oiFer QFligm  WBmid Curg Sihg  fGev
SASLLTH NCr&HsT 1gFl HHME).

47.Why the incoming generator be just slightly higher than the frequency of the grid during
synchronization?

During synchronization (Speed,Voltage,Phase of the incoming gen. must match
it's grid) , it's a routine procedure to make the frequency of the incoming generator be just slightly
higher than that of the grid while closing the generator breaker so that the generator could supply
it's own synchronising power and also positive power will be generated and flow into the grid .

If a generator breaker is closed when the frequency of the incoming generator is less than the
frequency of the grid then the gen may draw it's synchronising power from the grid and the
generator becomes motorized (negative slip) and increases the speed of both the generator rotor
and the prime mover driving the generator.

Hence,it is always in practice to synchronise the generator when the synchroscope is moving
slowly in clockwise direction. QE6oTCILL6emFUMFled CUTLL GID 2 L CeoT Q&MEh&LD
Geom(pLD, 61H6mMFL_GLQ6m6uIL|LD 2 WIJHEH hHallUFID QIPSHSLD.

48.What mode the governor has to operate when connected with grid and in island mode?

Droop speed governor control mode is adopted for the generators synchronized to
a grid. When a generator is alone powering a limited load independent of the grid and it has to
maintain frequency, then it's governor control have to operate in Isochronous speed control mode.

And, with other generators and their prime movers it needs to be operating in Droop speed control
mode((PS&LIL @M&S GomL). hiedler &eofllm 6plq.601mSeuTesT] RCET@GCHmerery
ool &6l Comed Guomgeid, M lesaraCeammGLT, SFLCLIGLIT 6plq 6T
wWwasly @mss  Comged QeSS  Geueui(hld.  SHeujen] Sl GHimeL
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QCILL (55G% &metl VCLLIgMG 6V6ev, CHIHOGHHSSLLLL &
Leflev(22??) Q(H&GLD Gumg

49.What about excitation control of generator during synchronisation??

As speed and frequency are related to active power injection , generator
terminal voltage and reactive current are related. The amount of excitation given to the generator
rotor is exactly equal to make the generator terminal voltage equal to grid voltage during
synchronization and the generator breaker is closed then the reactive current flowing in the
generator's stator winding would be Nil resulting zero VAR injection from the machine with unity
power factor. If the excitation is then increased about the level required to make the generator
terminal voltage equal to grid voltage lagging reactive current (lagging VAR) will begin to flow in
the generator's stator windings in addition to the real amperes at that time and then to the grid.

After the m/c put on bar the AVR must be switched from voltage control to VAR or PF control in
which the setpoint is it's MVAR output or power factor. Now the AVR will be adjusting it's
excitation to maintain a constant PF or VAR within generator's capability curve as per our settings.

We can chose either VAR mode or PF mode. In PF mode, AVR basically export MVAR to maintain
the PF in parallel system and calculate the MVAR on the basis of PF value and maintain accordingly.

Whereas ,if put in VAR mode ,it directly supply the MVAR as per the setting values. Constant VAR
is better mode while tied with grid, I hope. If suddenly, grid parallel information is missed,then
AVR will automatically will come in to voltage droop mode.

VAR/PF control is only used when tied to the grid and the AVR should automatically revert to
voltage control when separated from the grid.

et flwrdlgel Uy HRLigmE Ce&THSHSTL G CesHEMm  Lel]
~CUSLIJ;15IC6U SIS LIGTUT6IITeD 1| 60L- 6], lead power factor.

(6T6dT60T Qﬂ(:[_l’;l'l’g;Lb? lag:supply-&(H6U) lead:absorb—QUg)_IG)JQj).
QREICILLI eUM] &I, sT(H$5S Fal M§).
6JCl6TT60TMITED,4000 GILD&T QUM G(HLD SHTHMITEMEVSHET QUM JHILD ST,

1300 MW &(hLD NLCLD,4000 MW & CGS Gegpld QuUilsTs eumjy &Iy
LOML_LITJ&6IT. LI LFG&Fey 3000 MW PV (LPLD UM HlemL SH&ITE).
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6TeGou, LIPS LOleoT S L emoLiNesr GeumeLL_GL & eGN0I 195@& HLOG)
eumflil  hesT  HemevwmiGeNetT Se0G&HCeT CQUEBLD  QUITMILIL UK ST
6T60TMMEL iG] LD SHITSHTS).

S160T60LOUTN6L, & 60T6M63T LOMBHSIFIEL [HlemMI 400kV 6M6V6TSH6NT SHLOIEI6DT LIGTOT6U0TL
UL (BLUSMEYID,400 kv Oewoiedl  SS  euhSHTVIDLUSHUI  33kV S
QubgleTengmeid st  eNHCWITsL  MNflalleyd oo  @bLiCHeUCILD6TIIL
Geusmev&ell  BLHGHETOMHTID HMHCUTEH CeumeL.CL g [Hevev  [Hlemevuled
AmUUSTHECEU BT6T HlemetTsHGCMET. 60TV, BIT6oT LDL @\(BHS CLITE),
QgciTenesT BEJ GOMHS 6T H(WPSHHSHMEBTS N1N2N3 0@GSerlest (NCTPS
Units 1,2,3) MW®S G0M&HS U] CHTHES 6n6UsHHIenGerTLD.

SL&L1g6) Led] SiesTervGL N0l lgemit el eyd GomEwmerg GeumsLl GL g
Qameomliery. MW 9J6060F MVAR GeommgMhl  eT&eUM @ @LULINHID, SbhSHS
QgerGrLLifleor  GasuUedLly  &TeIM@G e Quuugiad, CReaTGrLL)
smeUeuviqhl Geuliubleney OO IgMG6T @@GLUGID OIS (LPSHIILD.

MW control under governor.

MVAR control under AVR.
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50. PAPANASAM DAM

The Papanasam dam also known as Karaiyar Dam on Thambirabarani is located 49 kilometres (30
miles) away from Tirunelveli. The dam is used to irrigate 86,107 acres of paddy fields in Tirunelveli
and Tuticorin districts.

Hydroelectric Power Plant:

Papanasam Hydroelectric Power Plant was a design capacity of 28 MW. It has four Francis turbine-
generators. The first unit was commissioned in 1944 and the last in 1951.

Opening year 1942

Dam Height 143 ft

Length 744 ft.
Commission date Unit 1: July 8, 1944

Unit 2: December 12, 1944

Unit 3: June 10, 1945

Unit 4: July 7, 1951

Turbines 4 x 8 MW Francis-type Installed capacity of 32 MW and operated by TANGEDCO.

51.Whatis Low Forward Power (LFP) and reverse power(RP) protection??

A turbo generator will always have a lower limit of power that could be supplied
to the grid since it will not be able to supply power to the grid and instead of that it will take
reverse power from the grid. The reason it takes reverse power from the grid is that below that
power limit ,the steam supply to the turbine becomes very less and the rotor will not get sufficient
torque from the turbine to maintain it's inertia for self rotation. Hence, the generator will take
power from the grid to maintain it's inertia  resulting motoring action of the generator. Low
Forward Power is thus provided to avoid Reverse Power/Motoring Action of the Generator. This is
basically a check not a protection i.e) to caution/prepare for reverse power protection.
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When the prime mover ceases to drive the generator, the generator behaves as a synchronous
motor and drives the prime mover as a load which do not respond well to this, notably steam
turbines and diesel engines.

LjemuestmeL GmmLLL. Geuevorigu!l QesrGrLL [,

LJemLsned &MHMILD Hlemev eu(heug SHmest Fleufay LG 6wl 6.60.

@& RPHIGev (32), AerCrLL CrLligm&ler 5@ 10 % eneusbsLLHLD.

52.6J601 QRCILL (&@LU  ueuy  Hfleujav  ~UCemm @& Hemev

2 _GHUIL &M &I??
QeTGCrLLfletT LNemFD eLpeupmen ervleld L [FenuUGestmemaml Gm
Slevevg  Ceerv LipemuGerm  HeoT  SHeollLULL  SI6LELG| LM
LNy&&6me6st,CLUIMTGILDTETT  G6toteuti) eUJT&H&LCHEN QetTdlet QUIRSTSHS CUT6IM
SMIEUIRISATTEL  QUWIRISTOED  GumeimeL 2 ILM@GL  HeneoGul W51]))
QQaTCILL (h6@ Fledjerv 3‘-5535 &ITJ600TLD. At this condition,the RP relay will trip the

gen.brkr,field brkr and unit auxiliary trf brkr. Due to the motoring action the end blades of the LP
turbine will get damaged due to churning effect and hydro turbine also get damaged due to it's

sudden motor action. SIHGHF ST Loy L (Hd CEHTHSHHMDED , 31681 60T
CeusmeowlF QFUWISHITL HT6ST LOFIWLITENG!

Slgemn Ceusmev LMTHHTEL CLCLOE Gmer Sbery Gmedt!(Bmedt LOeD6iTHemenLl
umml  Q&FmeL S CmeoT).

53.What are the types of hydro turbine ? Which parameters determine the quantum of active
power generated in hydro turbines?

Impulse turbine :
(i) Pelton,
(ii)Turgo,

(iii)Cross flow.
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Reaction turbine:
(i) Propeller turbine (with Kaplan variant)

(ii)Francis turbine.

Gravity turbines:
(i)Reverse Archimedes Screw.

(ii)overshot water wheel .

Since power is a function of mass flow rate and pressure,

quantity of water flow fed into the turbine and water head(i.e. water pressure) determine the
power generated like wise pressure & quantity of steam decide in thermal turbine.

54. What are the Device Number for the protective elements as per ANSI Standard?

LIL QL 5609681 lg6meuery BLOLTHMeTS CSFhHEH C&TeTeus MRT,P&C

Qumlwimerjsen L (HLO6TN Sienestd Il CUTHILITET& E@h&GGLD, §). .6\ &6oT6ur?

@ eeoT6nT LiGui|Ld? Q&M@ HITLD 6Teotenr Licvotenol Geewor(BLD? 6T6oTM)|  [HLD

SMe6YS SHEHMeTS SM&ES 6JHIGUML SIMLOILD!

Device No. Description.

1: Master Element.

2 : Time Delay Starting or Closing Relay.

3 : hecking or Interlocking Relay.

4 : Master Contactor.

5 : Stopping Device.

6 : Starting Circuit Breaker.

7 : Rate of Change Relay.
124




8 : Control Power Disconnecting Device.

9 : Reversing Device.

10:

11:

12

13:

14 :

15

16:

17

18

19

20:

21:

Unit Sequence Switch.

Multi function Device.

: Over speed Device/Protection.

Synchronous-Speed Device.

Underspeed Device.

: Speed or Frequency Matching Device.

Communication Networking Device.

: Shunting or Discharge Switch.
: Accelerating or Decelerating Device.

: Motor Starter / Starting-to-Running Transition Contactor.

Electrically-Operated Valve.

Distance Relay.

21G : Ground Distance.

21P : Phase Distance.

22:

23:

24

25:

26

27 :

Equalizer Circuit Breaker.

Temperature Control Device.

: Volts-per-Hertz Relay / Over fluxing.

Synchronizing or Synchronism-Check Device.

: Apparatus Thermal Device.

Under voltage Relay.

27P : Phase Under voltage.

27TN : Third Harmonic Neutral Under voltage.

27X : Auxiliary Under voltage.
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27 :

AUX Undervoltage Auxiliary Input

27/27X : Bus/Line Under voltage.

28:

29:

30

31:

32:

Flame Detector.

Isolating Contactor.

: Annunciator Relay.

Separate Excitation Device.

Directional Power Relay.

32L: Low Forward Power.

32N : Watt metric Zero-Sequence Directional.

32P : Directional Power.

32R : Reverse Power.

33:

34

35:

36:

37:

Position Switch.

Master Sequence Device.

Brush-Operating or Slip-ring Short Circuiting Device.
Polarity or Polarizing Voltage Device.

Under current or Under power Relay.

37P : Under power.

38:

39:

40:

41 :

42 :

43:

44 .

45

Bearing Protective Device / Bearing RTD.
Mechanical Condition Monitor.

Field Relay / Loss of Excitation.

Field Circuit Breaker.

Running Circuit Breaker.

Manual Transfer or Selector Device.

Unit Sequence Starting Relay.

: Atmospheric Condition Monitor.
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46 : Reverse-Phase or Phase Balance Current Relay or Stator Current Unbalance.
47 : Phase-Sequence or Phase Balance Voltage Relay.
48 : Incomplete Sequence Relay / Blocked Rotor.

49 : Machine or Transformer Thermal Relay / Thermal Overload.
49RTD : RTD Biased Thermal Overload.

50 : Instantaneous Over current Relay.

50BF : Breaker Failure.

50DD : Current Disturbance Detector.

50G : Ground Instantaneous Over current.

50N : Neutral Instantaneous Over current.

50P : Phase Instantaneous Over current.

50_2 : Negative Sequence Instantaneous Over current.
50/27 : Accidental Energization.

50/74 : CT Trouble.

50/87 : Instantaneous Differential.

50EF : End Fault Protection.

50IG : Isolated Ground Instantaneous Over current.
50LR : Acceleration Time

50NBF : Neutral Instantaneous Breaker Failure.

50SG : Sensitive Ground Instantaneous Over current
50SP : Split Phase Instantaneous Current

51 : Time Over current Relay

51G : Ground Time Overcurrent.

51N : Neutral Time Overcurrent.

51P : Phase Time Overcurrent.
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51V : Voltage Restrained Time Over current.

51R: Locked / Stalled Rotor.

55.Explain about the capability curve (P-Q diagram) of a generator.
Generator Capability Curve is all about heating of different parts of the generator.
@&l QgetGrLLflesT  PemWI Q6YLD,QemeN PU|LD €60TED M CILITESTM)
FMIHEH(H&HGLOLIG P-Q LNaTmesNed eUemIWILILLL. 6(h SIJ6d.
61h& FMHELONS QBHSMTYID, G 61HS eMEUSES (SIHGOGL LNF&FFemnest
@evevmnev) Ceuemev 6UMMIS (PIGUW|CLOT SiHS HeTNGS SHT6TT UMM
Geueir(BLd.6TeU6UATR| Sllq FFTYID FHMHIS,EMEU 660TMILD Qg Calgyl SlsbeuGal

Cs! 96v1meL, CLMLLM(BSEG UDMjery L], qmere V. .UTJnbhae e,
CULLNSG Sy ameu etcsTeiM(bLLMGL CUTL QLETCILL (h6G%
SIS eTDe6] 6TOIMI(BSGLD CUITG! 6]60T Heufling e(h GCHLLIEOIL 1 SHiJed??
6JCleaT6aTMITEL, CIRETCHLL ] &L g6} Leu[ wHmIb Fllméllged Ued) Geomiqml
steoim) QiR eueMSIITEST GeuMqRISMG6T 2 L L(HeUSTeYILD,H6vlls Heuflims
CoHemeusGamu Qe eumswn&ed  Geomgh  QFuw  Geueturg
2_6ITeNGIMeyILD, Q6oTGrLL[fl60T 6TH G UL (LD UTHINMHS
o L ULMGUTM,Quiss Geldulg 2 6mandmevild Qg GCauleillg &6
SUSITHDG).

Anhs &ij6l SIT60T,31H G G L CQerGrLLIy LIT&ISTLILITS
QUIRIGOUSDSHITE 6T6LEMEVEMII HITTILISHMGI. TeUMMIET SilgLILImLUNEL? 7?

ShsHe CQRETCILLflear Guervl LWSFTenD SiiqlLenL WwWinss Q&meso(y P -Q
Menmesiiev  euemyIl LEHMEI. Seumenm Q&HTEhFD NFfleursGeu LMFLIGCUIMLOT??

1. MVA Geomgml QReICrLLl Crligmend WBmé &l Mg.Qhd eUemIUInD
GVCLLLY LTS 06UsHS BITIULLTHMS)I.

2. QgeoTGrL_LflesT GrLLL_
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eibeley x Ueuy ~CuUSL & Cwsmeurl Crlimensun ( GrlLL
CoumeL_CL D) BMNL S FalL MG .QFemer  Newpd  cpeufler  CrLlLL
ammyery Ul HIJewiSHEmEI.

3.CGomLL gR&HeL avGLlg ervGLL 60O L meor

§ = 90° WD SLLMULD SeoL Ng&HTES Ceuetai(GLd.Qbh& 90° HlflL g &&6L
GOILOIL  6T6OTLIBHMEL,10% G&.~Llg myglenr el (B 80° SenalGeoCuw HmsHs
Q&BMeNTalG QULPGHSHLD.

4. GumLL eT&emerollgml 960 &peoil OO 1SS (WHHwimer BmE
oL Mg 6TLEMEVIIMEGLD. CLOM&S6EWIL. BIeGLd CauleNlly SJelet L6
6T6LEMELEMUIG FITLOMEN& & 6dTM 6.

S &L 1q 6} LI6U6D] L_[jemLi6ufledt &meot SL(HUUBSHGID 3G
CrI&SeL,OQACILL) S GLISHMOD CHTLFFHLTS FlITEHLIq6) L6
QEHTHEHGLD TELMEVENIIS HLPS HEWIL CLPGTMILD STLOM6sN&E 6T 6o:

() IO & Sl eOILOIL:

QgearGrLLfler  Saedlhl  F&HemW  HeT  Geomgm  eflilgm LMD
Cumg ,eVGCLLLI] emeueilghl SFHS &LISG Semel GCLGCLKTSH ..Cluuileons
alL(helL& FJal MG

(ii) 1560 SIyevorL_ eSO :

ComLLy e1&mELCLagssT 1560  speoil.  ComiLfled Cum@ Gumg)
2 GOILM@GLD If(--l560L. &IJ6G0IL.) square times Resistance 6VMErVMEL 2 6G0TLMGLD
QeuLILD,QeTCILL LM/ SILUGTITL LIGOOT600TS:  GalqlUl  +/-6TLDE6J Y1)
(Cev&/e8L) @reienL D S GLUUGSSHID.

(i) @MIH0 UGS el lgmh OO :

Qg &Hmerol L] oIl ] FTTHIRIEO(HHEOL euremny  &ifliged(hhHS)
uEmjU  Uesiand Gurg COmiLfled QFLVID GODHS S, eRTSSImI
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~erderv  euGLLLfler @QmISL  UGSHuled  H&HGHGHVCLLL I
GeuLDIGsTTE26Mm68T Eddy SHIEHITL CLP6VLD FHLD GL MTEHENELD. CIL(BHLDUTEYILD,
QgerGrLLemy S ueuy ~CUsLHlL QuISGamE HJHE 6IL EVTLD.LDEMLD
MG HeL Geor(hy Gemmmbglener GUTHL,400 kV 60606sN6L 2 6o FlILITSL 60
GLE o~ Q&eug e cpeupd, Llssommmiseilesr GLL Q&L 1qhims
GMMEHG| MEULILGET CLPEV(LPLD,65L. eumen] HeNJ&H&e0MLD.

QREICILLI Igpmererv..UMjfled GCLLU QUTHOLMET GHMMSESH DEULILIS 60T
POV (LPLD,CIRETGILL eumeny SitleromjL QFIQImS HafsHH Gevd eumenly
SLiem@& Hetem Quisvid. gallop CFLIgR meus@GL GCumg CauLiefilg
sijeNer DI 6DL &S0 6T(H5GIS QsmeTeUTgHern. @)..&eoresNuiled,AdLNer,
SIdL eheL GUTeL QFMeLELEDIEILDESTDITEV,CIR6TCILL G g [Tesrerv..LIMFLOGHIT,
V/Hz ON&GLD 1.05 p.u. @G LOSMDEL LIMTEHSHIS CHTETEUGHID HELEVLE).

1. BIb QusEL CRerCrLlLflesr Gaulefllly &Jel(P-Q diagram) [HLOG)
Cemeuiled HWIMITE MeusHHIS CSTeTeUGHID, QRETCHLL [T QuisH&LD
SHhsHs sFeler el gilmalmnG 2 emCaCl Q@HSHGLD Llg LIMTSHSIS
QameTeuGID , QREICILLI] cpau] CeOMLTEMDND Q&S 2 e LD.

2. QeerGrLLfledr ~1960L SIJ650TL eOILOIL,
@\GTUTL_ 5L 1q 6)I6TLD6)T16] 4, 6M [T U|LD (6 61IIT 6T&HEM6rVL_L L), Q&UTEIL1q.611
6TLD 6] 4 6MTUJLD(SIGTITL_[] 6TSH6MmErvL_L L) P-Q &Je6L HIFewnuISSHmE).

3. Sjelledt LM ~9enml  emev6dT,Nlemgd  cweufledt MW Gl lgmien&U|LD,
o _cuolemLowWlimenr  &ijel, GentCrLLflesr GULLL  MVAMeN Q4 LOM&S
Qameu(h eUmIHe (hF WTEMEWL SNSHEDE. Qeneuulyeni(hLd
Qenemiu|ld CUTEHLAG @B CHJ CaTLIEH aNBHMG.

130




4. GODHG Ul ~CuUSLHFlEL,CILLL MVA Geoml Ueuand GUTEI,NSS
sl syl GUUTLLF  eneuclghi&ed  QFeTmLSIGH  LH&D
&L MTeugmeL,GCaLLIaf g &HJe QHMET VIS ESHTG|. QQenTCrLL [fleor
Gauleflly sJmell UMFHSIL UpSL UPsS @i HsD Uil
Q&meren (LPlg.W|LD.BITedT HHABLILIGI ¢ Heorest M(PSWD L (HGLo!N!

56.What is synchronous condenser??

The synchronous condenser is essentially a synchronous motor that supplies
lagging VAR to the system. It operates on the positive VAR axis (over excited), with minimal power
drawing from the grid to run the machine. The syn condenser appears as a capacitor to the system
and supplies VAR, just as a static capacitor does.

Gu&lesr ML ueuj emejerv BIUST LOOQEMETUILD,SLOWITT  snemL Grr
e 6mLU|LD HeSTSHI6TTay HEUCIL 60TFITSLI LILIGSTLI(H'S Gl61S)I6001(h,
(Lp6oTLY.

57.Which determine the direction of both active and reactive power flow?

The active power flows from one node to the other if there is difference in phase
angle as active power flow is directly related to the sine of the power angle ( the phase angle
difference between the voltages of the two nodes) from higher angle node to lower angle side.

Of course, the active power flow directly proportional to voltages of the two nodes and sine of the
power angle and inversely proportional to the impedance between the two nodes.

Coumeb_CLg &SIl ym&ed HCHm 1gHFuNeOmHSHTEL, LUTEL g6 L6
~LGemmersevCumiLl);, GGy  180° G &FUNO(BHSHTL , QBSL g6 L]
~UGenm@GumiyL).

Both magnitude and direction of power flow can be controlled by varying the phase angle through
phase shift transformer.

But the reactive power flow from higher voltage node to lower voltage node.
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A node operating at 95%(say) effective voltage will suck VARs from the system and depress voltage
in the area. At 105% voltage(say) the nearby node will supply VARs to the 95% node and raise the
local voltage at that node assuming the system is at 100%.

Nwrsligey ueuy ~LGenmelleyd, CeumeLLCLEOMGLD Pl lgm@GLD 2 66
Guev YRIFEL 90° SI6LELE 270° QBSHGLW.HWMEHL g6l LT 6T&HeroGUITL
6T60TMDITEV, --90°6VILD (or 270°) @LDGUIMITL. 6T63TMITEL +90°LD @\ (H &GS LD.

No work can be done by reactive power and real power could not be moved without required
magnetic fields.

When reactive power is injected into the system, a sort of tolls(6)_IITIj g)ITGfﬂ ) are paid to move the

real power. WATT flow to where they are needed, whereas VAR flow from high voltage to low
voltage.

@reuiqe Gy, GO Ige0\(hH& LeTengeng ChrssH — Hevoemil) LML SLI
Gumevs smem! (Q&H g8 IqgmemevNamI&E@GdH ST CUTHHSHID.CHL &ij6L
~UGenmm. HVDC @60, LWl ShHeneo UweTUGSHS), ueuy ..LCemmeeo
36116, 6L [JFa60T @QevoTenL_U|GLD OMMHM (LPlg ULD!Y). 6T6OT60T 2?7

flwmsLliged ueuy ~LGerm Crymesr HEUNEL UMileusmngL GLITeVa|LD,

SpSHL1g6) Ueuy ~LGemm (Ueu] SQhIHL eNGHumgSamsl QUTMISSH) B
QUEMENH G, UMEMH G| ClFeLEUMGL GLITELED MEUSHHISH CSTETETEVILD.

58.What is the main precaution to be taken in power houses mainly in hydro tunnel stations??

0Oil filled transformers must be avoided in the generator/turbine halls to eliminate

any disaster as oil filled trfs are silent volcanos. {60760 [HleMELUIMIGETIEL Qs
QIGSLOILMEL.  L|6gagL] LOMHMILD SMLLbUTenm  HlemevmSeTlEpLD
ABSHSTAHHTCH HeneTEHCM6T. Sy &Herdevrfl LOl6HT WMMHMIGHET Fal L 63T60T6L
uej emeyfled @pLUUG 6UICUTSHICLD, LSS HM6d.Dry type LOGTLOTHMISH6N
IJUJGI'STIJ@’{T)’Q) @u_lgumrr ﬂGif[Qj IJITIj'é:G’:G\)I‘I’Lb. Oil-filled types are pretty much the only

option in the MVA class Trfs although few manufacturers are playing with an SF6 cooled
transformer a few years ago. Some hydro power houses use a cable tunnel to carry the output of the
generators to outdoor mounted Generator step up transformers.
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59.What is Pole slip 7?7

Once a generator has been tied with the grid after matching it's SVP
(Speed,Voltage & Phase) with that of grid, the generator has to remain in phase with every other
generator of the grid.

When the generator speed fails to go in equal with that of the grid frequency exactly,it will suffer a
condition known as Pole slip(out of step) which will be a serious and destructive condition, both
mechanically and electrically.

A generator just has to drop behind by one cycle or less to experience pole slip.If external forces
cause the generator to drop behind by 1/2 or 1/4 cycle it may be the point of no return and
continue to slip for the balance of that cycle.

A local fault may cause pole slip which will cause a serious electrical disturbance which may be
dissipated in the transmission lines upto the next point of generation. The pole slip is nothing but
the phase angle variation which could produce a quasi-stable situation. The angle variations need
to be accounted for but units with differing angles can all be treated as having the same frequency.

A 30 degree phase difference between generators running at the same frequency, the breakers will
trip.

(30/360 =12,s0 1/12 of a cycle out of step is enough to start the out of step condition).

As long as nothing goes unstable, the frequency of the various units keep together even while
individual units rock back and forth relative to the average frequency.

A very minimal percent of a cycle offset of a particular machine at the same grid frequency is said
to be pole slip.

60.Compare magnetic circuit with electric circuit.
Magnetic flux @ is analogous to electric current. MMF analogous to Voltage and
Reluctance to Resistance.
Current = Voltage / Resistance,
likewise in a Magnetic Circuit,

Flux = MMF / Reluctance
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Reluctance is directly proportional to length of magnetic circuit but inversely
proportional to the cross sectional area of the magnetic circuit similar to resistance. Reluctance
opposes the flow of flux in the magnetic circuit. Reluctivity is similar to Resistivity in electric
circuit. Like conductance in electric circuit, permeance (reciprocal of reluctance) in magnetic
circuit.

60. What is Power Swing?

In the synchronised, integrated grid, all the rotor angles are constant under steady state
operation. During sudden and large changes of power in the system (due to outage of a major tie
line) , the rotor angles under go oscillations till the system reaches a new stable state. This

phenomenon is called as power swing. Q_ﬂ@gléi&:@b‘[é’:&iﬂm LOl6BT %é’:éﬂ&%ﬁ €601
Geusmev QFUIFH Q&MU (FHGWLD CUTE, Hlelnsim gOUBLD LT LTmG
g)Qj]IJIJITGi) GJ[DIJGLD LIG)_II'] 2a1FEVITL_L_LD. The oscillations basically happen as the system

migrates from the existing power flows to its new state. The generator and system can live with
Stable power swings oscillations whereas unstable power swings will damage the generator

or portions of the system may lose their stability.Hence,the concerned brkrs should be tripped.

The blinders for out of step blocking on SEL-421 line relays to prevent tripping for stable
oscillations.

61. What is the protection provided for pole slipping?

The pole slipping (out of step) protection for generator is usually provided by an impedance relay
scheme that is set up generally as follows :

(i)A mho circle element.
(ii)Two impedance blinders.
(iii) Timer logic.

The scheme is set so that the impedance locus will pass through the two parallel blinder
characteristics for an unstable swing, with the mho circle set to act as a fault detector. During an
unstable swing, the impedance locus will take a predetermined time to pass between the blinder
characteristics ;this is processed by the timer logic which issues a trip command.

During an external fault, it is possible that the impedance locus will also fall within the operating
zone of the scheme, but it will remain stationary and will not traverse the blinder characteristics.
The logic will recognize this and block tripping.

For a stable swing condition also,the locus will not traverse the blinder zone fully and tripping will
also be blocked.
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62. QQEICILL] eVELLNOIL g0 SHSILUBSHS 6T6oT60T CFUILIVTLD??

(i) ~umebL &efiufim LwsHems Salgll WL (KD GOMEHSH 6M6USSHEVMLD.

(i) CUTHW VTS Hetlenld LOMTH6 @ (HSHGLOULG LHadens @QUisHEHe0MLD.

(ii)AVR LOMMILD  BH6HT THMFLCLOQ6HT  MLOLIOL  (LO(LPEDLOWITSE 36L&
SUIHG — sGeT  Qsier  QFLIghmens  WLHAUNL(H  uedj  HeroLLb
NG LNemeveruGm, olevevd CeuCimGed GCeueoi(BLOM  6TETDMUIHS 4 66D
Q&FWILIEOMLD.

TLOLOTSIFILITETT G LDBlmevUT6L CRECILLF&H6T  GUTEL  HLPUVISS
2_6IT6MITE60TM6DT??

@)  eTemeu HFILCLT(H usveierons Qenaussll UL (RemenGHIT ojemeu!t!
S\FTeUG|, SleUM M 6T LOI6BTLITED) & 61T, SO G| 6rOGIL L1601 1g. 6T6LEDIEL
QmTUIICLy  CeomLmél @Qh&GLD. Guryeared Lhleor  QemewuiliL] LITen S & EhHLD
&mMeUTHEGeU @ (HSHGLD.

(ii)When the generator angles swing too far from each other,the danger of pole slip occurs.

63. What are all the protections provided for generators??

It may pl.be noted that no protective relay can prevent fault, it only indicates and
minimize the duration of the fault to prevent further permanent damage of the equipments.

Generator, Generator Transformer(GT) and Unit Auxiliary Transformer(UAT) protections have
been classified into Class-A, B & C based on the need of isolation of equipments regarding type of
fault.

For eg, there are some faults like Generator Differential Protection which calls for immediate
isolation of Generator without delay whereas there are some fault like Loss of Excitation, Rotor
Earth Fault etc. which do not call for immediate tripping of Generator.
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Class-A Trip: The protections for the faults in the Generator,GT,UAT which need immediate
tripping of Generator Circuit Breaker, Field Breaker with boiler & turbine tripping are as follows:

a) Generator Differential Protection(87G).

b) 100% Stator Earth Fault Protection(64S).

or

959% Stator Earth Fault Protection.

¢ ) Generator Over Voltage Protection(59).

d) Over fluxing Protection of Generator (24).

e) Stator Temperature (49T).

f) Block Differential Protection of GT,UAT(87T).

g) Buchcholz Relay of GT.

h) PRV of GT.

i) Trip from OTI & WTI of GT.

j) Fire protection of GT.

k) Restricted Earth Fault Protection for GT (64REF).
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1) Buchcholz Relay & PRV of of UAT.

m) Trip from OTI & WTI of UAT.

n) Fire protection of UAT.

Class-B Trip:

The protections for the faults in the Generator which do not need immediate isolation are grouped
under this for which the turbine & boilers are tripped first and Generator is allowed to run utilizing
trapped steam in turbine till reverse power relay operates and trips generator brkr & field brkr on
initiation of reverse power(32P) for

(a)Loss of Excitation(40)

(b)Rotor Earth Fault(64R).

Class-C Trip: The protections for the faults / abnormal condition in the Grid which call for
disconnection of the Generator from the Grid are grouped for which

Generator brkr alone tripped from the Grid and

Generator continues to feed Station loads (also known as house load). Such scheme where
generator is operated on house load at reduced power is known as Generator Islanding which
happens for the following:

a) Unbalance or Negative Sequence Protection (46).
b) Back up Impedance Protection.

¢) Under Frequency (81<)

d) Over Frequency(81>).

e) Pole Slipping Protection(78).

In practice, a voltage restraint over current relay (51V) is used as a backup protection for fault
current which is not cleared by downstream protective equipments(set below rated current).
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Normal shutdown on many steam turbines is to gradually close the control valves then allow the
reverse power relay to trip the unit off-line to verify that the steam supply to the turbine is actually
stopped and verify operation of the RP relay. These are all general requirement and the actual
depends on various other considerations.

64. What will be the rating of Generator Transformer(GT)?

Generally 1.15 to 1.25 times Generator MW is taken for sizing GT. Usually it s,
125 MVA for 110MW gen.

250 MVA for 210MW gen.

600MVA for 500MW gen.

780 MVA for 660MW,etc.

These are all general values and the actual depends on various other considerations.

65. What is a TNC switch??

A Trip -Neutral- Close (TNC) switch is used to manually Open and Close the Circuit
Breaker(CB) either from Local or Remote. This is called TNC switch as it has three positions namely
TRIP, NEUTRAL and CLOSE. This type of switch is spring loaded switch i.e. to close the CB one need
to move the TNC switch from Neutral position to Close position and then due to spring action , the
switch will automatically come to Neutral position. Thus ,even though the CB is closed, the position
of TNC switch will return to Neutral and same is the case in tripping the CB also.

EnMyeions, NCr&ssamy GGenmerv Lenanid CUTEl lqfll QUTHaLmMISHGL
Gumi oMb, im@ GCammev Leverv G&T(HLILUGI HELEVE).

66. What is Anti Pumping relay of a CB ?

The function of Anti Pumping relay is to cut off the supply to ckt brkr closing coil in
case of TNC switch spring failure or in any way and prevent CB hunting effect i.e. continuous closing

and opening operation of CB. TNC &eIL& ecwpevld, @GGenmev  Leverv
Qarhe&H NCIss] Gemmen@Gd  Curg, gameug  ~UTLLIlged  [flGe
SSLLTemenIld, NCH&&y ~Nflwung  1giluurg  (Wigub. Gy Qhs
SL6WIL_1lq LIDLINMI fIGeV6mUL ,Trip Free Mechanism 6T60TMILD  C1& M6V 61GI6001(H.
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67. Q% ST lg. LD HlGeL @6LEMELEUIGTMITEL 6T60T6TTEUMGLD?

TNC S&OIL&mall LWaTUGSSH GCarmeav  ueev QaMTHSHS b
&L &8er  evlflli  &fleuy  Geusmev  QEWIWLIMWDEL,&ONLE  GCenmerv
HemeouNGeoG  QmEGL ULEHH, ~umol.  flGo gl H&evre0
QUbHSLIGFILTS (WWMHE WwOMID GCearens WWWMHH erm @reanhd @
GCey pLb& NCI&H&) yluGreagsst eameighl & NCr&H&Hlen o lLGrLiqh
Cusaneaignd uWpsTHANGL. Qg HHEHCe, SLellg LR FIGe
SIUSILIDTEMS).
68. What are the methods adopted for grounding the neutral of the generators???
TG (W 6dT6uTITlg., Qe 6o G ITL_ L [fl 60T Bl L F6mev &\76)630TL
LIGTIT6UTT6MEVEDT6UTIT 6T60T60T S GCILD6OTM)] LIMFLIGUIMTLD.
() ~umeoLligedt Cumg  SHSLILIqUITeT  lqpTeoT&ie  GeumeLl_GL &
9 _600TL_MGLD.
(i) GTullesr Hull pemev &yeleuunighl QFUSHON(H, CRQTCILLT HIL|L J6mn6v
0SS eIL_Lmev, Bl ned eVEL L0 lq ML &EHTE).

(i) QRETGILLY Bl gemev LevGaim NFLONs Hleo @emewIliL] C&L61S 60
WSS CHISHSLD HJeeiurl LML lg60T GUITEH &HI6LEONLILDT6N F&6w16L
QIJ’I’DG)_Ig,ij ( for gen. ground fault) @UG).]GO'U[I; SUM6VL.  SIJ600TL_ 60
GMMLILIGE cLpevld QeiTgCevagest ~CuuNleon@d Gurg eVGLLLI)
GCamj CLCLMBS GmmLULGIOGLD Y @&LD.

The methods most commonly used for generator grounding are:

(i)High impedance.

(ii)Low resistance(NGR)

(iii)Reactance.

(iiii)Grounding transformer.
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Solid grounding of generator neutral is not in practice in medium and large size unit

since this can result in high mechanical stresses and excessive fault damage on the stator winding.

BLOG Leoted LO6hT Hlemeouwimigafled, KUl 760  Hyeevngm  LOeTLOMHMIGH6N
eLP6LLD Hev G HIL 601 @en6m& &L UL 1q.(H&@&LD.QQerGrLL Iy
QaUTHL 19 6CHOMITM ,SihF LOlTOMMHMIUTE CQSLUUTHL g SemLOU|LD.
Eg:7.2 kVA,single phase distribution transformer for a 60 MW Unit.
SIG60T Q&S]  CeumeLCL®  QKeGrLLl  &yeyeuiL.  c.LMeLL
HATLOL SagemI&@ LW (hHSL  UGHDE.  cT@uani) — Sieted  LBedr
RemeowisHlevitd  HULL 60  Syeyeongm  WDILTOMIFHET  cLpeold  [hlew
@Qeneuilieenemng  SiMNGeustr. 210,600 MW Unit  grounding UMM
SINCUI6T. SIMNHSHEUTSH6T HMOIILI LIGTITETIT6VITLD.

69. Is earth negatively charged or positively charged?

bhHenevsd CeETLUTL (S HSHHIUFHHe60ILILG (Neutrality Principle) €L (h
Qres LLOUNGT &FMIR 6Tam UMISSHTL UG SCrmeunssd st Qb &5
Geuetur(HLd. o6y, LLOUTe emiowl UmsLd LOSLOS SIS (PSS (LHLD,AeulLIIpLD
Q& IT6HuTIq. (K LILSTED, SRS HSGLD SIEDISHSH6T SlieNHems L6 2 L LG
ChpIwenm SWeNHTHED, SGH6T CLMHUGSH 6THIOMM  SUI6NSTTSHELD
@\(15 & &l6TM 60T

70. What is Trip Circuit Supervision of a brkr?

A relay intended for continuous supervision of CB trip circuit, and to give an alarm
for loss of auxiliary supply, faults on the trip-coil , its wires, auxiliary contacts,etc independent of
the breaker position, is the Trip Circuit supervision relay(TCS).

TCS Circuit senses any fault either in the trip coil or it's trip circuit and changes it's contact status
to window annunciation on the panel indicating defect in the trip circuit.
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Simeowwimer  NCI&HsT0FTHAL g6  flGevery,pOUsSLLMET 198 el L
SIMEMHFID  USSHTUTS  QHEIDIGHL  STUNeL WOHMID UHT  FIGSL
&FfluNeLeLMDEL LNCISHS] g FLILTSMDEL GLITEITTED, 6T6oT6sT @\ (HIHS) 6T60T6T LILIGHT?
Shg NCI&EsT QalgHSHEF HHMaD G SlaVLFd NCrsHse) Lilhumgean
gglauTs a(BL6LEVAIT? JSDEHTES STetT QhG g HeTerv.

s1601Geu,Qb& HGeL YELLTEH SOMID UHSTED G EN6UL LMNEHSH0NSHHTLOCL
555 BLUGEHMS 61(hHS Ceeun(hLD.
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