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1.1

T
YIFH Ud gk

faega 1M, 2003 (Tagueanq AfIFRM) @ 9RT 86 (1) (TA) W I8 Seaiad @ fd
S RN & U g fre dfzar fafafde w=e =iy o & 9are faega fre
el MEISNAL) & orgwy 8l A=A & 3 Urag™ & SIuTa H BiTe
TR g Fame T (M gE3smRl) gN “Sainie g faga frs
Hl—2007", BT IR fagla fre wfgar 2005 & arqwy AR fbar Tar o |
39 ik =g fagd Fame RN gRT 749 A 8. faffas 2010 sifeRgfera
PR I TS B, 3 39 e Wfedr o1 YR faga e ars faftm, 2010 & sy
g T 7 | g e Rk te e wu ¥ yadeg 9= e feiRe s
BRI, o UTaer=l &7 159 IR0 YOTell 9§ Sfe AR Shigdl gRT gured
ST | U Q& 3R AT 158 URYYT YUITell bl GHRREd R 3R 158 YRy
SUGH BT IR & ARI—T IR fgd IRyoT & (S8 Fel 9asd 8))
HaeT H U+ SRl BT ST &R & fofg I8 fedr 9418 78 © |




1.2

1.3

Jifera ¥fi®, R iR gac=—

1, Y fafram sairare wsg faga fre wfedr 2011 s wsa fre wfear 2011
HEATG |

2 =7 fafgdt &1 AR dyot sl ® 8

3. I faf e, BiTg oIE S UBHRE &1 fQAid o ywraRie g |

qR¥TITE—

34 fafmi |, 519 9% ded | erer mférd 7 8 99 d&—

(1) ofRfFEE | R B Jon Aunfd faga oS, 2003 (@ 2003 T
BHID 36);

() afra FHurt (Tfaea w=el) 9 fwud 2, fen faga uRuy # fan ffvaa

A B IARIA § IAIed, Yared 3fdl U Ul fAgfd $oll, S doqH 3
faega wifdd &1 af=1 9rT 81 59 are ufa | a1 S9ad AMe IRl B
THILAT # AT S FhT B | S A—

1000Wh=1KWh=1Unit, 1000KWh=1MWh, 1000MWh=1GWh=1MU (Million Untis)
(Wh=are ufd ®c, Kwh=fdhaade ufd =er, Mwh=ware ufa el
GWh=RrTmare ufd ger, MUu=fAfea so1ea)

(3) afpa wfdd (gfdea dfaR)’ & AWMU © AFD T[UTDHI &I SHIgAl H ATAT T
dlecsl Tl 9D ol & fddd] JedTad] UR1 ® AR Bl YOFh SI¥t—
1,000W=1KW, 1,000KW=1MW, 1,000MW=1GW
(W= dre, KW= fddare, MW="TTare, GW=3fI"rare)

(4) vcwer Wl (QRTE GfeR)’ & T R, AHSG TOTb &) ShISAT H AT TS
diecsl 3R TRRR ¥ I¥a dg]d gRT &1 JOFhe oiv—

1000 VA=1KVA, 1000 KVA =1000 MVA=1GVA
(VA=dlece THIRR, KVA=fhddiecc TARR, MVA=TAlec TARR,
GVA=fTTTaree TriRR)

5. T SHoll (TR TSN’ o JIAUT & 9 & el Joael ofdd &1 A=
9T | I8 diee TRRR UfT ST A1 $9@ AMS I[0Th] § A9 ST 2 olvi—
1000 VAh=1KVAh, 1000 KVAh=1MVAh, 1000MVAh=1GVAh
(VAh=dlee TARR Ufd e, KVAh= fdHam@ce wriR 9fd ger,
MVAh=wTTalee TRRR Ufd €21, GVAh="Tdleec TRIR UfT ©e)

6) SUBR ¥ T 7, fIYd [UPRO AR zHHA FH HH, Yo, HASID
IUHRYT AR I ARAferd 8, [ faga ameled! o1 YAnT fdhan S &;

(7)  urfSreeReT | MU ® SMfSIH @ gRT 70 @ SUHRT (1) # Hefid d
[EEGRCIBERL?




8)

afeld diecs fFd ((MEMe®d dlecs Welex)' ¥ U &, Tvex
IAEH I3 & RRI TR SAEH §hls & dleeol dI AT da & forw

fARTR BRI afeld ISR YUTTell & SUT:

BT ST’ A AT B, TA.TA S ST a7 THTA S §RT gaiaRd
SHIARTASI AL & FMQUIAR Sea Afcd, Jorell o1 731 47T a1 easd
Pg A ol RRYT gRRYUfAl # IUEd ghis A IARH Bl HH
‘DN,

feaumEy & fud B, UdT fdd S TSU URYYT SUBH IR/ JFqAT Bl
URYUT JUHH 3R/ JAJaT YRYOT SSIGTERI & JOTell (Fedd) Hl SuANT |
S g UA.SILGH,, 318 .UE.SI.UH,, 38 UA.UA.SILUd. 9 ufdad (dfaR) &1 %y
P VBT § qAT FTIPT ST IR IUHH / B=1F URYT SUHH / TRYT
STSITTEmT & HaT S e 2

‘RI® W Ufhar ¥ AT B, ST IRV YUl & WYOl AT iR <t
JMEHe A FaRA dI Yfoha,

qh SIS I AMUT B, USH YUTTell & SUBRYT fhell Tl & BRI A
FU A BRI T PR IR

‘TS SYHIGT I AMUT B, VAT ST ST NI Tad & JAIH | 33 .
@l 3R FW P dleco] TR U YT BN &l 8;

‘B faga P sma @ d=ig marT (s ¥ «ifiud g,
FfRfTH B gRT 76 ® A ST AT

‘DRI URYUT IUHA I CMAY I AT B, DI ANDII B o
D A AATH BT URT 38 DI SWIRT (1) B T SHaig IRyl
SUHH © WY H ST B,

FERT A7 Bfafan (@rasaR) ¥ AT 2, BwikTe Iy faTa
IRRIGEECIDILP

HareE fog (@@aeE dfse) ¥ afua B a8 fag 9 W Suamesdar
IR /31 TG FIFT & UGN IATARD IR0 Yollell F IS &,

WAOH e (PHacadl TiRie) W IMUd ©, ST URYU U,
SRS TRYOT TSI, 50 IRV IUHA & Iferal (Al a1 7 3iR
U el aafdd & aeg o B duoa 9 et iR/ 31rdr ISaidRe
URYOT YOIl & SUANT & IR H 3ae;

AT &5 STHIET (Beiel TRAT BogRR) J AMUT B, Uh IAGH dew Sl
IR IR ﬁwﬁﬁﬁ%a{weﬁeﬂﬁw‘aw sﬁ?ﬂﬂﬂﬂ?ﬁ(ﬁtﬂ‘cﬁ)
(c;l-ﬂ)@( NEINKE %\fsﬁ‘\’%m’cﬁamﬂﬁvm? (Raet ergm) AR, SrRgEaR,
YT R0, Sl oRd e B BIs ARl IS S S R
AR TATASIHL gRT Freifed &1 el 2;

NERAATA ¥ AMUT 2 I IRYT IuHA (TAESLY) & wa A
PR BAITE e R g du-l fafics ;

HT— STq T fdb 3=y 9 B8N G, AT A AW &, [9gd @ Afha wfdd
MW F gfafsrareiiar sifdd MWAr & 3R Ul wifdd MVA, o




THE IS YUl (STeT Yaioied Rived)’ & ofaud 8, U AwH, o
Rel /UGN §RT FHI WR B T3 HRIAIE] & HH B AWeEH, T 4
AT g3l BT SMSRI BT Y7 UaeH SUSA BRI S,

Y% /A, R’ & Afa 2, a1 Rel S w77 & A1l yomedl mafed &
oRace & R & faffde 9Fr 9 S=dR 81 91 W SRl @1 &k de
AT IRA o,

yor FRw (9 SaM)’ & T 2, TAUasIdl gRT s @rs @l
UNUT SRl @1 UhAT & IR YE.SITH. (199 Sed &+g) 9 3M18.G.
TS0, (AISATaRT STed o) §RT ScTiad faga & yvor &g SR faaxor
HHAT TAT I YA BT 3MER0T =g oy 7u fder

famwer eer (M) I faavor sefaem’ @ sifua @, sfafaa @t
gRT 12 & 39 Pga: fagd & faavor iR omgfd & =gad™ =g orew
U BT S, S SMYft & # YT drd HRadl g

faaRoT yomell’ ¥ SIWMUT B, URYOT Rl @ USR fAvgell T e s
A FareE, g O W gaRv B IR SuHE el & UiisHd & |Ao

fag & 4 & IRI iR FeAIfora gfawmsi o1 yome ;

Y9 SRl (W= Usge) 9 SfWUd &, ¥ IR B /ISR
I Des A Sl b THI—F7a R e &1 Faid o1 Srg;

HMER FAN(STA ASTe) ¥ AUT 8, T IR g /AR D
SAET B< O IAET b<gdR, Holl GI I 3N 3R IoAdRe 3T

TTAN (RO giotaR) & IRUTHRRRY 10 e ¥ 3MER0T & ST-IE ;

IR pd (edw ReeR) 9 afua g, ot ger ooy & R
JoTTell ATIGUS] & Yd Taid Srdid (Sofied) iR aead ™ (THTerT) et
@ FAER BT AARIT B 8 ST HRIAT TAT HTE;

’ ($T9) A AWMU 8, ISAARS URYOT YUTell & fAefd ol 3AER0
(crem);

HeAdT (ga=<) ¥ MU &, fdh=sl I, gerRl iR (I® IsH) & UGl
Afed IIFIARe gRyeT yorel H afed AERgfd ar i ifod @ig wer;

gl ad Gl (gav< AT BRIferd))’ I Ifud &, VAT |, S ogedr
& g9 Rel T 399 IUSBRVI §RT DI T3 HRAE] BT HAMJAR AR
N,

Iy SoeE Euad)) @ IR 9 dieew ETER) A ofNd €, 9E
gRReIfT H 33 ®.@. ¥ IeadR dleco;

]NY IE (Blee Aidex)’ I JAMYT 8, IRYUT aR & i RR o, <enfid
U A Sl g8 ¥, W8l R 6 R § BIs ]w MG gem 81, A A
ST #=1 7 wfia fear ma an

YT IRT & ool URYOT A7 UHUAEL & Afud 8, 9 gfawm, i ©
Al oAl H fagd vae @7 RAfffd @39, Ive yaE 9 dri H 4R
R ARERIECEC R IS L

IR GO (GRfET wiie)’ & Afud 8, IS YUl | \aifoid By
faera Sared oww, o afica Sared | 1 wnfaa & arer €1 smS.Eai.




(51)

AL H UraEEl @ AER TAUASIE. & A &3 & 3faid S drd
fae[a Seares §IF q1 WS W WA g

‘fre dfear @ aifudg 2, sciTe g firs gfedr, 2011;

'Ieg <M (TF &) AT S dieed (T &) 9 aad 7wy aRkRRefa
650 dlec | 3ffer der 33 $.d1. dlec T P! dlecy, (39) R faga fre
Wfear a1 MR SNHL A AMUT 8 D=l AR™RT gRT AAFRH P aRT 79
P IUERT 1(T@) & dRa # Affde o1 18 o< fre |,

‘IR T IUTeH Brg AT AMS.YESIE. I IMAYT 8, U d=1g SaTe
g AT I I brg OTTGH | IT Iifeh Il BT JEMRAT B;

IAYIIRD SR Pre T IP.YA.CHSNTE. F AT 8, dftcd IATEH
I Afed dls SATGH deg off 913 g fFre | GO ;

RMAIARS TRYT JOMTell’ TSI URYOT YOlledl’ AT ‘ME.QA.0EATd 9

N N

SYHNYT Y Afeferd 2

dftcd IoTes FIF W AT & feraT URYOT SSGER (RI5g TRy
QUSHH IR DA IRV IUHH DI BISHR) AfaT fAdR0T ey ferar
ditcd IUARTHA! o U4, fora® g w33 33 $.&1. 3R Iqd A
P dlecol ¥R W g s I Gaiiod g;

1 T" (@A) a1 9 diees (QAREL) W AT &, FHRI: 650 dlec
3R IHA HH BT dlecl;

‘e FPR=RaT &oar (THALeR) 9 fud 8, fsll Sdres sah1s @l
FERIT: T g § FgiRd oiMR Sares awan, o1 faffds aRRerfaar |
fl FRER a1 <&

‘ARHT AT I JAWUT B, SUHIKT DI Y fdvg W il faRTel 3ferar
AT fder A9 & figid 9 uRefom, A8 @ IRM 15 e @1 &
A A H R Ard @I B ANHad Jod DI IR T

A @TREE) ¥ IMfud B, fall 9 @ ddrem 9 ddfa s
ITfId a1 R Hriam,

Jad ST A (o9 o XWgeleM)’ 9 SfUd &, BiNTe 1S
faera e SmINT(FAISThdr @ MRS qad SuAnT) fafs 2011;

TRAER (e GRFsS) ¥ Wud 7, fdl fa @& 98 eafd Si9 faga @ 4T
U STIdH TR UR BT 31ET AT gRT oiar (R fhar o,

Aoy FER (s 3MSe)’ | ST &F © IAGT b B FDhIg B
Hay # AfUT 2, fIgd &= Sdig DI SMMERV, AR UNYUT Faur & Gy A
YT B IRYUT dRI 3R YRR &Y ey S fb 1w wg | o=t ad
P SR ARG 3R I R U9 Bg I g9 8T,

giafspareiiar Sort (Rufdea gooll) & afind €, 99g & et gfafhareid
ofdd &1 A= 91T | I8 Rufded diee TriiR ©C a1 S9& AMG Ul |
AT ST © Si—
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(53)

1000V Arh=1kV Arh, 1000kVarh=1MV Arh, 1000MV Arh=1GV Arh

(VArh=dlece TRiRR Rufdeg @, KVArm=fFdl dice taiRR Rufdeq €7,
MVArh=aT diee THIRR Rufded €2, GVArh= T dice TR Rufdeq
)

gfafrareiar oifdd (Refaeg dfaR)” @ <ifaua 8, Rufdead dlee wrfiR @ik
Id AFD IUThT H AYl g Byl dlecsl Ud ol fIgd ORT & Heg BIoT Bl
ST BT OGBS STH—

1000V Ar=1kVAr, 1000kVar=1MVAr, 1000MVAr=1GVAr

(VAr=dTee TARR Rufded, KVAr=f&al dicec THiRR RufdeT, MVAr=
TTaree TARR Rufded, GVAr= T dlee TriRR Rufaeq )

Thel N A RivTer g SEu™) § sifiia 8, U Smgfa S se
T /fd STaeE SUGRO iR Wl 9y |fdel, H SA@T 3@,
AR AR AT AT A AiFEferd &, Bl B FareH I R AcHeEg
ST ¥ A YafRid Rl 8l

WA & A @I (W3¢ A9 FI8T)° 9 AT &, TS Ao g
& forg IR o T v v, [ of efse v faeda arerr
& NI, AE GReMT /PRI & i iR MR qamll & @S
+f |ffea &

Rafe Rea & afua 2 5 Iared dudl &) 98 IR ewarn, i1 b
iR wU A sl B ARG B, YOSl ¥ Sl B AR ywur fdEl &
TR H IfcUTatieh FaAT R AT AGRF—UTd HH B DI Fifhar § deblal

SISIES q% SUcle&] dOXIH dUIX Eﬁ;

Y MR U9 % IT THUAIINL & AT 8, 98 dvs ol s ol
gRT 39 SUIRT (1) & 3refF enfid far Tar &,

G UR Y90 JUh I QAENASIAL 9 AWUd B, I e @
I vd Favr & oy 59 4R UNU) des & J&ATS & JfaRdd
RIFI R WG S9d BT AR 3 Heli = Giae;

S SATEH D AT TAONLTE, I AT B, 50 IRBR, A3 rerar
IS WA 1 B HUl gRT g1Rd BIg fAgfd IR Beg;

ST IRYYT IUHA (TASH) I AMUT 7, AMRFRE BT a7 39 B IWIRT (1)
B T ST AR gRT WRBRI Bu+l & vy ¥ faffdse Sums;

ReR LR afiRe (Rfed e Fdex)’ A Afud &, T g
Gfaer 51 fafareiial wfdd & IcreT a1 sy & Igazd o AT &1
g &,

qﬂ%mﬂuﬁuﬂwwwaﬁhawwﬁqaq(w)ﬁa&m%
TIISTAY, TR A I8 Wa DI FHel AR FHd ARET YUlell afey
BT G, ST ST URYVT YOTTell b1 Welrerd Refd oR o7 9R U907 b bl

NIECAN SIS EORE N ] %,‘

TR (R=pTgSl)’ 9 1fud g, 98 Rufd o8l &8 aRFIa Scree
SHIg AT YOIl Bl gt gomell & el & o9 f6 I@red sars a1
JUTl ST T UaRYT Bl, PI dlecol, 3Mghad 3R Bol Hag IH Fomell o,
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(64)

S WA BT &, W U O 8| daJ9R, Ri=plss 9 RisplArgore
BT ARYd BT,

THE (€189 wiih) W SIUd ®, 15 e @1 Ul sy e dRM
ol AE A fiffde fIgd Auds oof o) 59 99a & SRM
FITATE Al VALY, H IMfHdd HFT &1 d19 BT fdba B & foIg a7 ar
THATARTSA AT FeATsfeT fawet &1 Rigia T« ST

3ieR iR Ray' & e 2 WAt vomel o f& smafea @ fafafdse <fmr
de e R o9 R e AT URY &+ gR=nfera gidl 2 |

S vkl U9 sifweafaaal @1, Rt wanT g9 fafE § far mr @ weg 8w
gRIYT w81 fhar a1 §, g81 a1t BFT oiNT AfRfH QiR MANT /Bl 3T
ERT SR fby Y o=y fafeesi 4 7 |

I dfar @ yarsadr e

1.

Ug dfedl BoiTe g fAgd uer wfedl, swie g faga Hams
RN FATSTHRAT AR IAdRS Jad SuArT | 2011, 9 i &
3= G UTaer=l, T deald fagd uitieRer  gR1 SN 3R Seb 3faiid
g0 U fAm iR fafal & et afed udl ooy |

(i) > faga uii¥aRer (Hiexl &1 gfasud iR Herer) faf =™, 2006

(i) o= g WO (@l &1 ufems iR |dras) e
fafer, 2010

(iii) o=y fag@ wReRT (e & JaSed & fay daiial a9 que)
fafergE, 2007

(iv) @i fagd wiRwwer (fagd et ok fga o=l & o, o
3R ARV &g WRel Aaeddan) fafa¥, 2008

(V) o= faga wifdeRor (ega e iR wxem dadl Sum) fafwem,
2010

(vi) =g fag@ wieeR (e Amevs) faf=H, 2010
(vii) =g fagga wlReRer (Rga T8f don faga o=t @& fmior =g

db=ild! AFGUS ) {4, 2010

(viii) @y faga wierexon(feea ef den fgga ol & oo, |
TIT HEIRT B /e Ay fafrad, 2011

STel del 39 fedr &1 s gy MfRfm & den S9e Jidid AfEd

Afedr & UTae= U= § W2 |

STel del 39 dfedr & bl Uraen= &) yaregdr sl Hded & ddy § B
faare 81 a1 S IR &I Gefdd fhar s, et Aoty g ddfedg
Teff TR 3ifed SR §eHaRT B8N |

el FE faga i em, 2003 & ARMT SeofRgd fdy o € @sf qd
Fffm § feu v o uRadd /GO WHT 99 dfedr © sided o
guTafiel §Y AN TG |
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5. U & SUATTT S N15d URYYT YoTell I © 3R /S9dT SUART
IR @ T, Wﬁﬁuﬁmwaﬁﬁaﬁ?aﬁﬁwwﬁgﬁ
RIS SN (JTSiceia garel, IR Sgfad |uRad- UWRI 3R Hefera
fawal) fafem o1 6 iRyl fbu oM 2 ok S9d 819 drel Wil &

JTTUTAT BT |

BaiTe oy faga frs wfadn, 2011
39 Wy fire wfedar & fa=ferRad sreara g, srerfa—

IEARI—1: YRS TG IRITYI— 9 eI § fire wfedr &1 URMe vrT ok wfear o
TYAT B TS &Il | Fafer gRarg € TS €

IIR—2: AHRI— I8 AN JFd: o1 [AFAl & &, waroaar den fre geseror
afafa & defea B

I3 AT Afed— I8 dfear, Rigri, ufshameli don IuiaRe URYoT YoTrel!
B o a2 faer @1 fafafds axdl 2;

IAT—4: FISTHAT B T AR AFGUS— FAGTHAT Bl SMW ST FATH dHATD]
qm wUied Auevel o faffde &l g den = IsaiaRke Ry yomenl |
HANSTT Jfrar HAS a8 & gegd bl URYY JSGe) AR SUHIGT gIRT

TFUTAT PRAT ATIY D BT |

IFI—5: HATel Afdi— I8 Gfedl S SR T guiF el & RiFd idild s
TR UV P STIdRe URYYT Yoel § BRI H3d 3R e Sfdid IaidRe
SUIERIT TUHT HaATRN BT FdTfofd BRI, STl ddb VAT BT ISITIRS TRYIT YOTTel!
DI GRET b RO 3R YOGl USRI qT JRI& T & fofy 3awdsd &l |

-6 STIFAIDRYT AT Y907 Wfea— 9 Aflear § BTATe I B fofg
STRFATPRUT IR YNOT <feaT & Ay | Aefo wrae Affaferd |

IFR—7: NS Hfed— 59 AT H ST IR YUTell | AT TR AT
@ forg QueTS SI arell 3qRem AT & ar # oy w2

IEAT—8: WeRTT Hied— 59 e ¥ sy s I AT URYOT Yorredl ¥ ugard
1 S arell HiefT AT & e deie fafder Ry v §

IMATI—9: IMMHRAGAT JISHT (BISToIN ART)— $H A 1 59 e ¥ |
gRagi \'\rdlsdl\ﬂ) §RT UNYUT YOTell &I goi 3ferar AifTd il (3mscol) &l gem
H JMUAY ST dTell MBS AT & HURET <1 T8 2 |

IEITI—10: GR&TT AFh— o9 LAY H Xog fre & arer # U-1g S arell gReT
DT BT fIaRT 7 |

AMATI—11: FATAT WR "l iR $¥iiec RulfeT— 9 s # o9 e 9 wefa
BRI (TerSelel) T HdleF @ dR—aNIdh! IR Weedr Ufdded & &g § quid
forar T 2




IAT—12: BT Goiig— 5 s & T SUIRTHAIRA Bl TG SIel A 3R
ST URYY SHE P SISl WUYUT B SRER 917 A7 21 9 =A™ H 3=
qG&l &1 guie faar 7T 2 |

IFF—13: fafdg— 9 W 4 g e dfear & orured, @ueE @ i,
BISARAT BT G B BI TG q1 faaral & MueR snfe &1 e fafdy s
BT Sooid ¥ |

——000—
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22

23

JEITI—2
N

faffs &1 a7 IR ST &1 fowR:

3 fafrem f=faRad & gasa 8-

(i) ST URYYT IUHA (TE.ETY) Aied 50 & YD URYUT TSGR

(iy ST R U9 D;

(iiy ~IVF VAT STANTHAT Sl ISIARS TRV YoTell F FAIRTT & 3iR /3rerar

C
IHPBT SYARThT &

(iv) TSITAR® URYT YoUell § HAIRTA 3R /3@l SHdT SUANT ®R- dTel
TR SRIRTHAIs 1R I8 Aiedl /AR faga e <fgar, o8t a& 9 W
SUANTHRAT R @] 8, § gRWifYa Rigid ofiR ufeharg, smeagar) € |

MRS URYUT YOIl & AT & ®Y H UNYUT e, iR Sudaar 5
U ARG URYY YOlTell & FAlod 8 S o Al & ofaia frefaRad
IreTsll ®I gl HIAT ATRY—

()  SETT—4 B ARV H FAT T I

(i)  AT—7 B FTAROT H YRET YUMTorIl Ut BRI,

(i)  SA—4 B JFTERYT H HIR FAUW Iuctel HRY AR SeAHIes! aiomil &I
qafF

(iv)  3FEI™¥—12 & ITTERVT H AW IUBRY YUlTell IuT BRI,

(v)  T—4 B JOT 482 B FIARYT H YHER FH0T (SRAM) i &,

(Vi) -4 H IAJHT 483 B IATERU H HEC PEA ST AAT WA
IaRETR Sl faafaa o,

(Vi) SI—8 B IJATERU H HieR H UlASUA IR HaTe, HeRr dfgar &
e fadiaa o,

BaaTe WY faga fie diedar—2011 &) Sueier—

IR, MR YR UNUT 675 3R I IRYY IUHHA (TH.CLY) 30 dqAse W I
frs wfedr—2011 &1 UsRId &1 | 5T URYY IUHA (THELY,) fhell 1 =afad @,
ST s WA G0 AN 9 SIfPd T 8l U o R I fre dfgar—2011 @

gfed gfd STl BRI |

ST RN SUHA (TH.ELY,) iR I AR YN e

MY YRYY[ JUHH (TE.SLY) — 9 Aiedl & yaee iR fharaad & foly IcRar
2T | I IR QUGH (TE.SLY) SR ST MR U B IREE & yraeEr
qAT Heerd UTeRoT gRT ST 31 fAf*RMl & 3faeid afue S il iR qRicdl &
wWAd wY Y 3R FYEE T F U A |

SWF & FRI—HR I R UV s T I3ATE. I @ @ AT, I
gfafhareliad Sol @ qam doldRM YR Wi 3 & Fared & folg, gaud

10
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241

25

251

252

253

faf el & AR ITRERN BNT| R IS MR YN0 des & Iod URYUT JUHA
(GEE13) gRT Henferd fhy ST &1 <=7 # S e @7 gRT 31 &1 IUIRT (2) &
T YT & AR I5g YR U s DI YA W@iIIdl U] HRIg  SIgal
I a8 31 Rt BT ITPFAaR doa | FdeT ) 9@ |

g e vy afafa—

g fre awag afafa =faRed il 9 fa &R afi—
(i) BRINITG 1 U1k IRYUT Husl foifice & yae fAqered— areded;

(i) T UR YUl B b PRIGRI QS /T IfAr Sdl TRl Aew]
afuq ;

(i) TBTRFG IS UER SARH  ®udl fofice §RT AWifhd BrAdR
e /e sifRia— 9e

(iv) I R N $vs gRT AMifhd T ufafHfe— dew ;

(v)  faaRor SEfqenRal § | UAd gRT AMIGd U Ufie—dew ;

(viy TSI URYY IUHA (TAECLY) DI BISHR URYY IAGERAT H F IAD
R AMIfdhd Yo Ufafife— de ;

(vii) BTG ST TR SATET HuA!l foIfics & 3relrar 500 MW 3R 1ferds o
frSIfid e¥ar arel ScTed |ad, o g e 9 |aiiva 81 &1 e
gfaffe— wew;

(viii)  SudFd BT (vi)) ¥ T B oy Ied |93, I BIS B, & oA
BT Th YiAE— Aaw;

fraoft : BfedT (vii) IR (vii)) # IRTT AT B U@l a1 99 WA |

'\‘lﬁlﬁfisﬁ:

I fre are Afafd & g AR 8-

(i) g7 fafel ok 39 fafsl @ o= urauel @ orefe fawfRia faEi eiR
gfsharell & faraa &1 FEaNT <

iy s fafEl dem 9 fafdl @ Ul @ ofdiad faeRma frel ek
gfsharsll & Uragl & fhAads & ARM IS bl dlel &l BT AThar
BT R I8 (8 & IURI Gl

(i) oA ok s fANTHAl & UEEEl & o ERU H I e Wl &
QRIETOT R, SR SN B 34 fAfsl # smavasds |eiesi / aRaddl &1
G <A1, ST JARFTH & FHT Ut & f2d # 8, o uraR & &
AT FaTerd fBar S | ;

(iv) U Al BT TIF BT, Sl SMART gRT II—7d W R fg g,

AfAfa @ 9o& B e § RAAH UH IR B0

AR |ftg, 9ffd & 9ae [aR g 99 ORad Ugd HOTT | |9 & frshet
D STFDHRI RN DI 15 faaq & Hiar g @1 o =iy |
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254

255

Ay, SR TR & fOgd gy & oy SuHMAfAl &1 T8 B FdhT| Y
SU—afAfaa ISaaR® STANTHRAT 3R SUIARTGRAT & YRl & AT SA6! Udhd
FHERI R Fat X A6 AR fre daoq |affd @ foy owame TR &R g |

AT @1 REIRe, AR 3R srgdies & oy T & |HeT U @l I Fabil |
SN, T@UROM | 3ferar Ul |fifd @) sl w, Sr 1 98 Sfua 9=, e
AT BT AT B G | I, 39 AlRdr § DIs G B F Y4 Uwarad
IRadT & Hdy # fewfory, IsaidRe STIRTHAST 3R S9dT & YT &l ST |

——000——
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31
3.1.1

3.1.2

3.1.3

314

A3
o <feer

URYYT YOTell &Y ATIT:

faera ST/ 2003 &1 gRT 39 (2)(d1) & ATHAR I URYT IJUHH, BRI YRY0T
JUHA, ST WM, STeA BU-dl, & urar |@ffoRn, s faga e,
IIATERI 3R UH 3= A Sl 39 Gdg H 90 WRBR §RT MG fhy g,
S ST YR Yol 9 fAg[d @ 3MeR0T AT MR Bg 19" URYOT YUTell BT
STIRT R Fhd 8, $ A1 5T IRV YTell Faeil ATt IR TH-ag Hdell Tavd
Gl BT E8T B |

YUl BT o1 H, 9T IRYYT SUYHH gRT ATSTAT g9 AR IRYT Yolell & fadbr
T ST S dTell dobeilh Ud wuih+ AMGUs aef ufshar ek affde grm|
URYUT YOTTell b1 SUANThA!, -1 I Bl YUTTell &I AT 999 Ud IS [dhT
P AT H, VA YOl BT AT BT &OF ET| ST URYIT SUHH, A 3R
IATE DI AMEATIGARN ®I G & HH H ISTIARTHANR &I FoAle I T He,
gRferd vd fAaerll TSidReE aRYT Yorel! fawmfid e |

(i) I5T URYUT IUHH 3T Sex-c dedlse IR IoA[dRe RYUT Yool & folu
AT YRYOT YUITET AT BT AYATS BRI |

(i) = URYY YUl Ao H g aut &1 T Sraf | uiRd 8} T aut
qd DI o Irafey AfFAferd & SR | urg 991 & g=or erafey & forg
ARSI AT PRIS ST | RG] Uid aul bl ATST1 JFATT
ERfl &R SINT & SfgART & SR | JAled @1 TS AEHAIRIS
AT B Uy gafea fhar S ok s uRacH, gRae srerar
WREed ® ol UwIrE ufcray udievr 3R e Bg 30 Radear d@ U
fPU ST AU | I URYY JubH AT (U AT Ao H - uRafda
JMITIHARN & IMER TR GRITH, [/UTCRUT e B D AR ST 7T+
JeTSe IR IS B THT |

(i) URYOT YO H ISAARS SUANTHATAT D AT B TOTell Bl Rk Eogl é‘g’
JETad ISAIAReG IRV IS 6T AN g§RT SAled A1
IISTT H, FHEY fHAT ST | IRYUT Yorell &1 ST § F dadl IoTidRd
URYYT ATs o Haf/d SFeRNI BT FAIY 811, RA STABTHRI, DURIER],
RYaexl, Tfead dueR. dR-RieR] iR Toifddde Ul IRy yomferat
afed ifaRad SUBRN &1 FHEY Y NI, AT & I8 A B vt gRwor
YUl AT ¥ oINS IR0l R YOTell Bl 3§ bR drell Aol R
gS WA B TSR DI W AfAfeT fHam S |

MY URYYT IUYHH RT fATRT / URY0T JFHATGIERI BT ARYOT YOl AT & Yoy
STl BT S0 3R I2 VT URYY IUHH &l dedlse TR Y IUTE] BTl
ST |

RS RN YUl & gavdae A faRIR @1 Saedshdl &y BRUI I Ig4d o
Aol 2, fod 4 | Ffaiad 8 —

()  XTSU URYOT YOSl ¥ Yd H & S Y SUANTDHA DI YOlell BT fddbrd |
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3.1.5

3.2

3.2.1

3.2.2

(i)  SYANTHAT BT YN AR I GRYYT YOTell & e Y FAoH fdwg &
YR |

(i)  UETST H A drell HISARAT B R B AR FRAT & APl DI FIRT,
T B oY YoTTell &1 &war 3 A gi |

(iv)  SrudIferd—arRer 3k Rer Rerfori |
(v) SUJa IR H ¥ B F1 o= & A1 AR uNd |

URYY YOIl & Iy &1 @ls AR AT i URMe el &l & § 9d
g FrefaRad W AR &7 & IWid & 9918 ST

() fORga sONFERET wuied &k fhy S arel i &Rl 5q aifed w9 =«
fhar S| U URYUT SUBHH 3R SWANTHRAT b T SIHGRT B
&Y Bg AHIHM AN PRAT BNT| S8l HEl Fgfad & a4l Haferd
TeT Wl SR &I MUIdT & Fae § a3 a1 & |

iy 9 IHI SN BRI o197 3R Rl AHER u= H STﬁﬁ?F—IT SR &,
UfeR 3R CellpRIMaes gy |l &1 rgAfa, a9 rgAfd, Yed
ANRE ISTF UIEBIRAT | AN, I ISR 3R YaeT IS afe
QT A SR S Bl F T T 2, BT N €A R ST |

IRgeg e (REfdea wm):

USRI &3 & Aok 9R QaIAE o &1 g a1iicd, fadRor srgsftaenal o
| faaRer srgifaurt dfg a¥ @) fesr eafd, s fog w1 aRyor Susmd
RN A ATAIRIS AISTAT BT AFAGH UKl BT, & URA A &9 99 & folg 3o
&3 BT IAMER IR, W 9R AR ol BT YAIGAM JqERd BT | AS d1& 8 drel
aifies gRRaci &1 SIel, Jfa DIy 8 Al ST YRYT IUHHA BT Yfady YA BT
BT | S AT qaigal, SIel UG R 39 Al (@) o\ R T smenRd
2, @ faavor dfffed 2| fie IR IR ol & qaigdd Ue & 690 8F @
fory IR Y SITQT | /50 URYYT IushA a7 SAGER) §RT 4R Yaiga e
D UghT qAT UYad AR BT S IR GARIETT T BT | gROTARY
FAY YATgAT IR YOTell & faRR & AT & JMMER a9, RO 159 qRyop
SushH g1 feharifae fobam ST |

RIS URYYT IYHH YRYY YUTTeAl & U HAo fdwg /gexwd fag & fofu amfie
I @S BT YaigA™ &R & fol faarer afqar] & faswraae wR iR A=
I Deal DI ArHBITD NI YA FATIGASI DI &I H IET | 157 TRYT
SUHH, TS FANH 475 /3B a5 T I2a WR SMaedddl bl GHRad B |
QAT A I YR Iy BT G fagell /gextol fi=galt a@ yafe e
DI, URYUT YOTEll fAmRId R =g EaId SMEGRT UKl 8Rf, Ty gy

DI SUGHR YRYYT YOS (IR B H FSrar el | qorfy, afe fawor

el Fafa &= # orme Farod a3l /gevwd fawgall S U gfaawr
(RmH=a) & wu 4 U H e €, W Holl U PR 8T & Al IR YagAH H gRyor
goell gRT fhel @99 fdg W foly ST aTel 3ffdha® YR & &9 | @l oI
aMRT | 37 Yargas! &7 ufody 3R S & add gorrel § 99 uRad= fby o,
SERERCRIRCIE
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323 XY URNUT JUHH AA® BT ARN B gfd B D oIy ST URYOT YUTTell b

3.3

AT fIR g <" S@afd (9 ) o1 AT dIR B 8 SciRar! 8T | U
AT # ffeIRad aTal &1 eur AT ST

(i) S faega uiideser g1 R uRgfe arem;

(i) D=1 AT UTRIAROT g§IRT UhTRIG WRd &l fdgfd Sl 99 ;

(i) D= O UIEBR RT STRI URYOT A1 AFGvs o Anf e,
(

(

iv)  QIRUI., IRUAIIAL AT TATASLHL. HT Falad HIs gF;

V) BoITe 5 fAgld FRIMe ST (FarsTdal dr Isgiaiid 3iu+ JaRTs)
fafra, 2011, THI—F9T IR AT N

(vi) 5T H BIS ewar gfE;
39 SIiaid FHad UREOT AT H O OURYOT YOl @ foly siavad
wfafharere afogft (Rufoea suaiem) &1+ |\ 8rm|

ST AFEUS TAT Ufshar—

RISI URYOT YOl &1 AL, $wid [dgd UIEdRT §RT ORI URYY A1
AIFGUS’ & JJwU DI ST | GRYOT YOITel] AT qAT GReTl AFGUS AToiT 1T H
URYYT GUTell & faIR—abr 8 ARTGe & | <" Jfae Jrorr d fafr=T Iared
Sl & Wi I yaifad gy 91, S99 &1 S arell faga Merl ok amifaa
B Il B Falch ®Y 9 IR B TS IRYUT YUl §RT fawas g, e iR
fAderl ST & MY U™ &R &1 Ueh |aaa |ra diEferd & | Id firs # faegd
el e q1 B &3 & IARA D 9 9GPl UG B drell g,

Il dleco], WIfic gRRfl iR sty (Re~s=il) #AFGUs &I dA1Y
Ed gU e 5l amenr & fafv=r arifaal 9@ S9e g ofwr 3 urfya &1 o
P |

FAfIT UTeR Yolel! BRI &)+ & folg dIR &1 Sy o9 SudTed Icared &l
IIIHATH (M SS) IUANT HR gY T 3fdei farer fhy o1 9 | gRyoT
AT GRT fava-ar & WeRi 3iE iR Jfagad anTd R Arifadl 8 Sae
TS Bl AYd W SUSTE BRIS S Wb | BT g BRT B GRew AFDl H Wi
fafafdse syl @1 Refd # 1 fagd &1 yare ywifdd = & o | URyoT aRI 4
SUGGl B AT 39 ISR 9918 ot 6 wfdsy § g9 gl wR gfg 8 W
JATH AU SR uRASH! Afed IHS ST BT B fHar S 9 |

Wih MU & I iR WRIUE 99T H HH PR D Sgevd A URE
IR URYYT TR & W™, SUb-=I & ldl, SUbs d YHIel, A0 H& &
UHTel g 9 AR, SUDw b AN og JATEWT AMdIRd Ae, Tl dR
AFl, SIAGERI, IUbs & SUBRVN, badll gH—aR SUAEA! gIicy, BedIR],
TS aRTER e & forg AMaiga faffdear sraarmm |

fagery Sotl /ewar fafea IR faar R 1= anfdfe wu & wa &1, g s &1
IR I e | IuGF FASHT B FHEAT R AR e S Aty | STaf
HEl AMAd wY F [IG B 3R /AT 98 URYY ofled & AT & fofg e
(FRER) & fagerdr 8, aERvex amenRa fri=on, RS, N e aA
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3.3.1

A Bol URdcdd sclfe URSMIRT MY ofeilell Tl Siae gomell w1
fa=m &= =Ry |

AT HCvS! & &= H frfaRad &1 aHaer g1 anfew:

YOIl 3T
YOIl STET BT MMhHelT ;

IS IUSALIAT BT IATHeA;

IS HETS |

e M1 de favaiaar 8 aifed gRerm ¥
UGS AT & oy AMETS; 3R

qifesd ufcfshareas ofda afayfd &1 o g9 |

JUTTell T JeTIT—

(i)

Rer Rerforat (Study State Condition) # fof= STl o 9R &) (HTCL[ﬁ BRI}
dieest @ A H AT 50 BCST @l A Agfed W@ S ARy R
A IRRITET BT IR 31egae 3R 9R BT FA&l HR & IURI Hia=T
H BF del IR ¥ gfg FT dhed HIA AIMRY | Afdman SuSerdr smd
PR Bg URYY H B drell BN BT Ffaagad gaigae W S e
fpar ST =Ry | ferferiad faga uomell sl & SER R Yol &l
fdera fear ST =gy —

(®) ¥R yarE

@) fafr= oRRefoal & srfdredm wifdd &1 vare

@ = Afde

(@)  uorell @ Rerar—Rer Refaar

(€) Yvmell & Rerar—aRer Rerfor

@  Rafir/sreng e e STd BRI

(B) oY I”TUA, SN AMATADHAT &

S SRl B oY SUHR HFISR BRIBHI DI aeIHdl Bl o | fHl
AT A & IS a9y & forg fafRad amsHl, Sus<l, fdeme Sus=l §
JfAIRTT TRABFR SAME & URA 8 & AIAT a9 BT 3Mbeld, IuJad w7
d A | AT 3R 9R S99 |ied U 99 & foy dFed & R
TR IATET URYY AR YR Pl ARfeld dRd gY Hieed IR fbd STl |
TSIl RTAT ¥ 400 BT 3R 220 B.@l. WR W IR GOl DI Al FHA1fRd
fhar ST ARy | Suged WHeel Widbe Hisel BT SUIART  [IIGH
fa=gall /Amr fIgell R QY & WR (WIee ofdel) ®I &9 4 o & foy
Wmlq@@aﬁwﬁa%ﬁ@msﬁ?mwﬁﬁ@msﬁ?
THEIT A R FRd @& aRdfde Wed H UeRid wa @ fog
TS qAT BT Alscd & ®U H UK [HAT ST | 0T IexH 4R
IR T YR Tl yRReAfY & forg Mapretm SR |
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3.3.2

3.3.3

3.34

goiTenl STeT (R S1eT) &7 SdbeT—
%—WWW@WWWW@?&WWW%@W

el (RReH Sel) &7 |Usy IR (JUsSy) IA[Eedd © | ANl & I,
feme gomell & Sfa Uae]y R SR fAeRid &Rd gU dlsd &
JHATONHROT & A1 URA fdhar o1 a2y | faemm= uomell & forg ura oot &1
Hex areF, Sudb=wl AR IS 9R UV b gRT wUfRd R T sresl gwI
A fBar ST A1feq | UoTell uRAMS®T &1 Ad-ER0T, S &1 JoTTell & faarR
AT AYFDHIHROT AT SI1d, FaAeToT gRT Hel g4 Ud od1g 3R ATcAd Bl Tehl
(EPIRE) S B SAT YIHAG: Oigi Pal IR O HH AWd 8, Alsd @
SIS &1 A WY A1 R fhar S arfde | 3 3 9He (Red s1en) aren
Ad1 IR FaTed AF®I G @ folt A 8 1T | YRI ®F 220 D@l 3R 132
$.@ 94 W YR fhar SIEr amfgy | aifiie |YAdH MR SMER ay H faeme aifts
NfHaH AT & URRIT & w9 # forar <= Ay |

BTG SUAEAT Dbl ITheld—

3w IR BT R & oIy &3 IR sl @ (AW IATGAl & 8707 B @Y
<M | SfUferd AT H YR UaTE JfegdT AT GGG HRYer ACdIR Ul BT
RN B Faicdd A AN S DI ST =1y | }EdH IR & Rfa @ fog a8
IATEH I S ‘FUTET HRAT & I8, (must run)y  S1O71 & 8T & ATF S Ha9 fAqerf
IATE HRAT 81 BT o FT AN | fHl 9 IR b & [dodel 98 B a1 Reafy
H HaeTeiierar &1 fAvee &1 & IGeeT 9, 3 SHGT D4l & I wWR dH
I IGIHR IeTe YUY S fhar SR | U9 &’ 69 91 dheal &l o1
IUTE], Holl Bl AT, TAT IRYOT resii 3ffa bl GG wU 4 a1 H AT
BT | 9 URYOT gomell @ AITT 9918 Sff <81 © S9H gReT Argusi # fafafde
@ T3 A= el &1 SRl H UleR URYUT g Aedd @l yIidl &I AR
SIFT BT | GRET AMQUS] # diftd AMMR SR MMHAD qeMmall & oy S et
B YRR BT SITg |

ST AFEYS (@I HIgeRan)—

S fIga uieRor & “Hgarel M ST W HISCRAT’ DI, YUR & A1
faeyar Rer RIf # diecst WA 3R GReTT AMUGUS] & HeW H 59 UBR AUARI
ST ARy, forad Rer Rerfa # 59 Afedr & arfeee 52,17 # WY AR AR
# dreco |UIRT far S 9 |

T AT NfET Y ¢

Fgafd ar o1l$"| o1l|6‘l RIGIC AN EE | uTﬁ’cWUT & YGRS 3T
TR AT BIRCRAT’ & HT B | IGIaR dlgl ®I AaRANST
qAT IfSTAST B AfAARE fdrar Sgem | MIIRIA. (ed TS o TS
THY US $elM BR Yol 3% Sl iR halfec!) faffm, 2010
# faaRa ifdrdd g IR &waT, TR B

PG | dleeol | fIaIRd oigd WX &FdT
A 9re §
1. 400 450
2. 220 250
3. 132 90
4. 66 27
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qfl, s fagd WeRT & “Aysfdl SifF CIIMAYM @I HiscRar’
@ e | vd UG cb\d,crdt%wcbusﬁ?wﬂa?ﬂmﬁé@ﬁng
fre # Tl M TG diees dR UIAR @ AfNHaH AR AR AAT S9
HfedT & T 4.21 H T TS T |

URYUT Cdd Pl Yg¢ Y @ oy faded

(i) faerm™ yorett # etfqr WIRAT <o @ forv 8 URwoT drgHl &1 fAfor
(STeT ®el A dlecol I & 9 AT e Afbe &1 SUd=] & 7l
2fig 6y T 8, 981 SS9 dd STk URYYU[ dlecol [aeReiT
BT )

iy oM URYUT ARAl BT SRIE O ATdd B I[ddHl bl S dls
EMT 3R /AT AT ™ (CTAR) @1 J91aC & ATl & dl IeaaR
dlecsl IR UG B ‘I IAHY BT §GeIe q T |

(iiy ~ fIEHA IR TSl ® ATAId DI ST SMBHR B ATAD! AT “3ifed
TUIATH Ul dreder” gRT YfaReiud &R |

(iv) ¥ Roed arrd, faeawsiiar, arifeR srawamarsi, Sl e, faga
TSI 3% 3df s R R &vd 2|

(v) S8l @8 dedl $9 F GG 8@, 9faw § AFiPeR aEdl @ 9
R &1 gg @ Ul Afdhe s+l o1 Ao el Aibe i
(CTaR) & AT B MY | AN JMEABR DI FHRAT Bl JAS & o1y
ggdfdbe Sfar & T & o ff a918 11 Gl 2 |

335 Y& AFS:

(@)

fer Rufa # v (&< e wefiferd):

GRET BT 31 & AT YUIell &1 3/ AT G Bl T PRl DI &,
SH— PIs fIgd ec—dfdbe fEr  Yurmell dcd ! JFnfe afd, S b
6 H SR AT T | I5T URYOT YUl Bl TA—1 &1 JR&ll WR o wuifdd
frar SITQT 3rifd 98 Udhdl SMHRAGAT | oS THRIAG JHd B A8 B
G | 3BT 31 I8 © fF 9gd TR Wiee AUAT TRER, TIAHER 3efd
e @ ffir @ aoe 9 gumel @7 iRer AL BT =iy, <mgAl
3R/ 31qdT SBTERT BT 15 e W 3ifdd siar AIfST =81 81 =y, &k
9 RReH 3HIE 20% W SITET 81 oY a9 dieesl S1 10% ¥ 1fdd 8]
BT AMM2T | ST YRYOT IUHhH / IRV SSIGTENT YOITell & GRET WR Pl
T R (Thel MMHRAGIN) W 4917 W&+ & a1l Rer Refaqy # e @
fore Rafer Rod &1 yraem €Y /& |

YUITell BT AT 39 UBR &I o1 arey {98 oA fosdl o afsT & o

SR dral & Ided H dead by MRl @mses) @ =falRad wal

¥ W B9 BH A U BT FATOTD T F GE D —

@  SI/W (S9d IfPe) IRYT AEA H BN WH (@TdaR) B BRI
(3mse) |

@) 132 BT AT 220 BRI ARAl D T Afde |
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(&) 400 BT AT BT TH Afde |
@) TP R GG (SR HAfdET) TRIABK |
) TP AfHaH AT BT SUESH (SReR)

) gSrfl I & 1Y TS SR AT oiE |

SUYeRT 3MpRADT R BT 3/ 220 B&L. IBY Afbe AT AT 400 B.&T
Udhel Afbe g ST U 3T ek § 81 3R ST Sudb—= I 7 el 81
A Yd ATHRFDAT Formell R (@rorrag M) &1 agas $)d gy R
BT ART| Wl SAET el b1 Adarad ufafhareiia gemdr dwi
(@RI ®&) R “ega ¥ fafAfdse dlcew WHRil & NiaR dleew
qETSel 9911 I@d 8¢ fhar ST =nfey |

@) sreustioe wie (gt wefiferd)

frafaRad craemt @ e F9wuar (RIspFTSoleH) dof IH-ad 9911 <EH
T UUTll BT [ fHar ST Amfey—

@ olR¥Em e # a1 verRN frel 9 WAIfSd 9ed §9 MBR @ STFNeX
DI B |

@) 400 BET b olgd W Y QY, INYOT B & UPH U b ol
(dfa aTsfhel) Afed sMhd RadioR (FHI THh ADUS) qeagdld

YU ATSH & dFl RN Gl R (U A18fdha) |
&) 400 B /A AR

(i) 9 QM Afdbe Herferd 8 I2 B8l, 39 §Hg UoTell {4l Td
Afhe & W IV P Fe B AMY 8l IR T <9gof
Afbe & O RN ol ) (100 ffer Aavs) |

iy o9 S9 dAfbel § W Uh HuRv/ RN & 39 8 T,
HTRIRG Ffdhe & JIRAE T DI YUl He dd A7 & |

(E) e WEfhbd @ MERT H 220 DL AT 132 D& AT TR fHAT
WITg T Bl g & oy 9 RIR &1 et |

@) fSua arsl B AW & foru fH Ry ey @) Smavddr el
=

336 SUDT JIOHT B HACT (FI—CIH AT HIscRAT)—

frdl fafte YR @7 A= @1 gfd & oY e Sud=al & W& diecsl WRI &
I, VAN 9T 3R Ad BIel &1 Gl gne R R B8Rl 8| Jrorm #
AT ST TABER, AN BRI &I & W W HEg / TYdd
BT (3MICT) BT SMHRABARIT BT & I gU IR far e | |aw ifr
STagd SUBGRI (132 H.@1. qAT S2d) § YAdH &1 DR 8 a1ey | F=faRaa
BT GTCFFI_SE ST Fhii—

@ 5 vohd Sudmw @I emar A dies WRI IR AW S faga
yrierepRer (faefayrel e fagd drel & FEior 8g dediel AFevs) fafrm,
2010 & AR, FfeiRad & o 21 B8Rt —

| 765 . [ 4500 THEIY |

g
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(M

400 BRI 1500 TH.EI.T.
220 P&l 500 UH.@IL.U.
132 P&, 150 TH.@.T.

JRAIINTT  TABFRI RS HIEL) &1 PR 3R SHD AT 39 UHR
FRIRTa @Y STefY A fovdl Tl sa18 & aRIT (3SSSl) & BRI 81T
JIARFAINTT CTABTHRT &I shrsal AT uRATferd Youlell IR 31fdd HR (3fER
dre) 9 Us | o S T4 SUDT H AMIG: 3 W SfYd UfaR CIABTHR
IR/ TTTANTT STABTHRI DI SHISAT T8l B ALY |

WO SRIBTRI &1 MBR AR IHH! G 39 YHR AT @) Smeefy
v foll thdl S3I8 @ R (3MSes) & aroRil oM HRIRT SRIBERI
ERT YT ¥R $1 U< 8 9o | I8 PR 39 ISR A (Ha1 S A1y fo
H9g SUBE] & AANH B ARIH A CTABERI B &HAT | IfYF aqre R
I g I H AIRT fbar < A |

fosdl Sup= H Afde gax @1 ifdhd IeRT emar @feT dud) S9
SUGHE B ATHAH I¥ & KR (Blee oad) & 120% I HF 7 8rft ((wfasy
#) yomell # gig wR, 9ifc |fbe wWRI § deia) ﬁ%ﬁ?@ﬁg{{zo%m
AR AU ©) | faf=T diecsl ®RI R, =JAaH <ifda faqRor ewar ik Reg
R &1 oafe d=ig faga urferevor ﬁgﬁwamﬁgﬁma%ﬁ#m
B dP-Id! AMes) faffad, 2010 & orgAR f=farfRad &

RN IR & H 16 .U D AU 1 AbvS
S YT & H 125 BU. & U 1 DU

33 ®. @I 25 BU. B folT 1 AHUS

132 . ©. | 315 HY P o0 1 ral 3 Jaoe *

220 B. . 40 U B oI 1 TpvS

400 . @I, 40 .U AT 50 B.Y. B ¢ 1 AHUS

765 . @I, 40 DU AT 50 H.Y. B T 1 ADUS

*Ig A Biee ofdel & AJAR Ff¥Ed B T Fabdll.

()

QUGS AT H TRBHR BT $gele odd, RIFer asfST R gRAT @1
Rerfr, =il faga witeRor (fGe@ | e ﬁgﬁ ?fﬂ?fﬁ & Ao
dob-a! Aes) faf =™, 2010 & AR FfeRad €

RIESH g
CE | &Sl TSl UfeR [gof TSl
NN el [gued guN ffecs  [gued Sacd
diecel  [@lecel  [dlecol (kVrms) [@Tecot drec o

(kVrms) |(kVpeak) |kVpeak) (kVpeak) | (kVpeak)
800 kV - 1550 1950 880 1550 2100
420 kV - 1050 1300 630 1050 1425
245 kV 395 - 950 460 - 1050
145 kV 275 - 650 275 - 650
72.5 kV 140 - 325 140 - 325
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52 kV 95 - 250 95 250
36 kV 70 - 170 70 170
24 kV 50 - 125 50 125
17.5kV 38 - 95 38 95
12 kV 28 - 75 28 75

337 URYY AR ST BT IR (ST AR Wi+ HrseRan):

(T IR Yorred:

(1)

UIRYT YUl B ATSHT Ubldpd qod H DI ST 3R I dald
URYUT JUHH, (5T URYUT IUHH, AR IH &3 & bl 3= urRy
JISERI @ AT A dlel Hel Wicdd DI [TOR H I g

T ReTdH 1T ST |

IRYOT YUTTell 1 gaieqar &l oiid i, Fdi iR a9 & Al § 9
qorm 3ifth Uies <=Ml ¥, U AT Afdeh HR Icured uRgwl & fofg &l
ST |

URYYT gl b oI AT JAfEeR B Aid & PRISR Mgl
DI GA BY A (Db AT Hecldlee sl dgHl, ol W Iugad UTg
SITG, T AT §Y el a1 ST |

@)  gRYT AEAT BT U RuRer (wfw):
URYUT T8 & U BT II- B A9 fA=ifhd BT a9 o a7 ST

(1)

URYOT SATgl DI ARIET 37dT R 99 H | of S¢S | 91
SITQT | U Uh_0T # T8l a1 31efal |e gell & & @ § ave |
AR SIET §9d 7 81, Aql Aaeiar & &9 9 @ 8y, U Bl
9 UBR WRfAd fear S R 99t 1 derg gAaH w1 g
JHR IRYUT ATeA] & TJ Bl ML IAE AR I S IR B
99 ¥ of 9 9 Al g9 S ARy |

fafdet oIk ¥ 9y &3 (QRwieew) S UfERd &3 o oige o
S A 9T S 3R 9 qiq W e @ ST B argae
SARA & U (ST o) WY 991 S |

ed 9 H g9 IR SR HEH IMETel drel &l | |l g9 ST
Bl

Jg gHfRed fbar Somm f6 a9 wRenm sfafem, o= ol wRer
et nfbarenieed w4 ffEw dem e
et / At/ fafen, S i g 81, ST SruTe fhar S |

ARG 9Ifed AgAfadl iR o Hal, o ureR &R el e
Ty afafa (ERRD), IFRe faae, |, Fd), Xd, F8% 3T
UTeR AT IR, AR Al iR uaferer dorr a9 Al anfe
aftaferd €, Hdfera UiSretRal / AfABRON |, YT B BT FaReT
ST gIRT T ST |

ﬁﬁwaﬁwﬁ%wwﬁmnﬁa@zﬁﬂawqﬁ
D IR B GG | AR AOBR TUT AR AT B
forg efogfct gom uvarew fafy, fawt oiR fafeemi, #nf fadel qen
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I YR TeIT ’ToRa UTea1Ral & faem el & aR us™

fopar ST |
@) IRy AEAT @ U W@ aeHe) fRknedr e aisTg:
URYT AT & forg fagrea wuied W (ERrieR) =R 8-
132 220 400 765 500
RN kV AC | kV AC | kV AC | kV AC kV DC
AT dleeoT (kV) 132 220 400 765 500
STETH WOTTel! aleeot (kV) 145 245 420 800 525
Holdd  gHed  fdawcus | 650 1050 | 1550 | 2400 1800
qieest (1.2/250 micro  Sec.)
(kV)
@I <9 H dier flhadwr | 275 460 630 830 -
fdewevs dleesl (kV rms)
AT 9l fAewve dieeo - - 1050 | 1550 1000
el AT H (KV rms)
A oRMT TeafeaT - 156 320 510 550
qeest et g H
Woi—c—31ef (kV rms)
Hafore e - 1000 at | 1000 at | 1000 at | 1000 22 kV/cm
’QICQW)Q‘H dlec ol 156 kV | 267kV | 510kV conductor
(Hls p] ] C’C) Lb\rj—_ct’\—SPj surface gradient
dlecol JAMb— @ g
T H

S

A= Gl TR B IR A8l & foly AHd: f$oies wig F=rgar

2T
T (kV) AR W (HeR)
765 400, 450
400 400
220 335, 350, 375
132 315, 325, 335

338 yRfkarers afigff (Rufdea su=igm):

W)

(&)

T HUREH: T HUREH T IR @l IR 33 bl AR 11 SR
JoTell R AT R S Afee | afe fedl Arter | v fear S e
9 8l 132 BEL yonferai # ufdfharcAs afgfd g9 gfteaior & | oA
B YIgI BT ST =1y 6 9R fowgell & e ¥R & gfafsbareia R
D JAELIDHAT B G B M Feb | 05 UHDLY. TAT AP Bl &ddr &
AR & fort duRier wWaferd (eMemcs Radds) UdR &  FT 18T |
U 9 Bl 9gd Wy uRafkid 9R (8Tsell FaaguiedT dre) S 3T
Hie Iffe B, H f¥Idy qAT dlecsl W[eltH & 99l WRied IR Hud
HSR(TA.EIHTE.) o B R DI 1 Al 2 |

e RUged: fafafdse Il fiar ariees =T @ forw 400 @@ Sus—=<i1

7 Radal < RUdey U BRI S AU | TR H deolid & dlocol &
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34

3.5

3.6

3.7

5% ¥ e b1 SR el BT Wiyl Sugdd  offsd  Ruder
(Raaaet / fhaRs) Ul HRIAT ST 1Ry, dIfs 400 H.&@l. olsHl Bl
T fafafds drecst AmmRi &1 e 9 &R 9 |

Ruged & AF® MEHR (TH.ELSMR.) FHER 38—

i) 400 kv (9 & JMIE) 420 kV TR 50, 63 U4 80

(i) 765 kv (Y& Wl JFIc) 800 kV UR 50, 63 Td 110

gTs diccol WX P oidl oAl TR R MR dleew] | Heldl &R doil Hhiec
el Bl WAT B & v arsa Ruaest o1 uforenfaa fear o |

TR TRIARS YA, I TRYYT IUHH Bl YRYYT IFJAGIERI & e I
<@l & fFais 8 W& 99 @ o Yumell &l Sfede $R+ 3R URgie Iy
T TG TSI URYY SUHH B FHI—FHI TR STl Uolidd IFeIR-—12 qAT AT
SIel & wY H qiigd, IRRE—T # S yux H Ifqedd Sel Sudel PRI |
guel! () @ AMiaR ge™ drell ME.UASI.UE. 9 Fdfed el fasfl veRr @t
I §PI $ dfg TR Tl dEROT/URYY Yoell & ®UIARYT Alfa WR, 37erdA
fear ST |

IRIARS STANTHARN BT I8 YA & oY URYIT YUITell & A1 310 |AFT Bl
AT, ®UB AT Falel & F99d D gie | HiAyd FAecdqol Sel Uil &R
DI | I YRYY IUhH / IRYVT ISR IRRe—d1 & aR fawga uryor
YUl STCT & U ¥ qiiaqd, §7 T I USRI B |

SRFd graerEl & AfaRed, YRR faga fre |fear o1 Ao dfgan, S a9 el &
fIaRoT SrfenRal & IUTeH / JATRIRII URYUT Yool §RT $Holl & YRYI &
Heer § AT g |

IRRIE—T & AR & IR <F GHd A Fafdai g1 e dfedr & wwrasfiar g
% e 4 99 A8 & AloR 5T URYY IUBHH (THALY) & HHeE U (hd
SITART | g8 A1 o, Faeafdl §RT U 9R SUAl d)U Y FHGT H, afd P
IRIAT & Al 9! IMGRI ol B8R | U FH®I & gfaded & dag H AUHs.
RML (FASTHAT TAT ISIARG SNUe Teed) fafE, 2011 SO W
TATHINT T I UreA=g 8T |

——000——
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41

42

421

Y — 4
FASTHAT B IC TG AFS

Red 3R Igaew:

(i) U SYIRTHA], Sl ISAidRd URYUT Yolell 4 dAiford © /|diford 891
TEd & d DAy fdgd wiEeeker (fre & |aoiddl 8 doh-iel Jrevs)
fafegd, 2007 T BT oY fAgd FEme R[N (WASTear T

RISIIARS 307 Ve TAfFRM, 2011 2T YA, BT SUIeT Bl |

iy  STEf del g e FARTRIT URYT Yorrell | AT 2 I8f IS 3.5l &
AT ol o FaOd uraen gurdr 8 |

(i) =9 AN ¥ fAFfde FaSTahdr wdl &1 Igaed FFTgaR &

(®)

g frs &1 QRIS HamTer, UahiaRol qn fawga=iaar o g
AT |

TR SITARS SNSRI Bl {497 fhdl Hg—w1a & Fagd e
@7 gfic & FATSIdhdT & WAt & IR a9} BT IguTer 2 |

Pls A AT ®UART GO od oF-IT WU, dI 98 Yool TR
IR /3FTAT YUTell & TSRS SYANTHA] R SRATHROMT g9 =
STerdT & |

HE @fed, o e & FaIe U oA &7 32g® © S9 U8l Bl
H SAARS TRYUT YOTell | FATSThdl o1 Ufihar iR I frs |
TPHIgd 8F 2, YR HI 9 dTell WAl g AMGUel & Ufd ft
NIECINESETRCH

Hare fawg /sexwa fag—

JdTed B 98 dlocyl o9 W Pl IUIe P, IRV P s reEr fadwor
AT (e Uarsy) | WA far ST |ahdT 8, 98 400, 220, 132 31qdT 33

KV 8 96l 8| daoe 05 /3exnd A, safearl & Iudb< &l fag ofel
g ofafia (gorae) 31 o %e1 &, B | Wl fivg, 59 W fag/ gevwa

f[d7g TR BT | dlecsl SolRE & dey d oy fre ¥ Srell o arell Meiika faga

@ JEAT AR R Y -
fire & STl 1 9P arell If¥wmaH
HHIB | AU BT dlecol TR B AT
1. 33 KV 15 MVA d&
2. 132 KV 75 MVA d& @ forv River dfde 3iR
150 MVA &% & folv S9a1 Afde
3. 220 KV 200 MVA d& & foru Rivtar dfdbe

3R 400 MVA & & ol S9a Afde

feaofy —

1) TAEIT # AqAfUd & S dlell Uk Fd B B oy, SFvex & 9™
gfeedT W IR UfaR %aex 1T wuidhd faavor, faar # foar S|
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422

423

424

425

(@ fem uRRufEl # Swfaa dmel | f&f feem @ safaurt gwy,
qhIdb] Fgerddr derm AT & fARre argHed & sidid ved 8y, =R 4
foram 7 Foar 21 T 39 Afedm @ orgees 86 W fafafdw Hiex @ <gAaH
qd-iTa MaeIdHal @ gfd & faiid & |

(3) wﬁﬁ(@tﬁﬁé@)qﬁwaﬁ?ﬁsﬂﬁw ) B UG HRAT e

STIRER BT SRaldd 81T |

hftcd TRIST wiic Ifed U ¥ IdTed &g, 8 15 TAEIU. F 3ffdd &7
JITETOT 3R/ 31T JMMERVT Bl MATIHAT 7, BT fre o Am=ferRad & | fosdr e
¥, S Y FI W, Th-Idh! JIgRId] & Ifaiid FaleTdhdT UTed BRI

(1) e fd STweE Sudb< A TG 31T ITacTd URYUT e & NI |

@) Y« by U/ RERRT/Ars e /Ru—au Sudh= 9 JAfd AT Iwacrd
URYO] ol & §RT |

(38)  oIft STaRE oEA W Bl Su dfaefadt @1 argafa T = |

Pficg TRFET wic Aftd U IFRd Sded &g, SFH 15 THREIT. db 6l
Jidegur 3R /3rar eRY @ Smavgdhdr &, @ e & fA=faRad & & fad
AEIH W S U I W, S9dd [ SMRANT gRT T vy 9 fAafafdse 9 fFar

STTY, ATl U1 B,

(1)  fdpcad Afd STeE SUG< | 33 H.EL. B FHNUT AR & R |

2) fIPHcad 33/11 @ IUG= | 33 D@L B FANT e & N |
(3) 33 d.&N. RafRT a1 Yot Sush= ¥ 33 d.&l. B AU A & G|
) 33 BE. AT W HA 2y eI o gl & =

(4

Bhtcd SRIST wiic Aftd W ¥ fJed™ Sared o, R S srgees 4.22
sﬁ?423ﬁﬁ%ﬁﬁwfﬁmmﬁﬂﬁwﬁmﬁﬁﬁﬁaa§—%4z
2 3R 4.23 ¥ faf2d by AR Aeedi & JITAR e | FASIhar GHRed &,
s TP <squw®e©wﬁw foee i | qenfu, marT oN
IS DT SRS SUANTHRA] & fAded IR Ie¥adR] dRON 9 fafdrte gyavor &
U H HB AT B oIy FASTHAT B AFART UG B FbT |

qferT ST A HASTDA BT AT dadd T G&H Bl ST STd g8 qhild! B
A AIEd B SHY (“ DIAF) SFERTAT O, URYI ed Rad TR /u—
CIABER 3fraT 31 Py SR / SRR forad RIar erg4 sren SR /TR
afe @1 lau SIAr YRl 81 WAl 8, 1 AN °cdh SFveRl / Bited SRS
sl §RT S gRT s # &1 S &1 Uil UleR & H19 ¥, g89 DI S |
PIs fIeMM IR &g, ST a9 H ATVT 4.2.2 AR 423 $ i FHIRd T8l
B, 98 WMTANINTA. B e AT Ao & dgd, (OR=f1 iR T8t gy @t
TIQ), AT 422 3R 4.23 & A D! HASTHAT db AA BT |

R el Sae [0 /sexhd I, URYoT JgefeRl & SUd< &
ARl Biex &1 Aed @M=Se MR wiex e) BRI | IRV JIgefae) & Sudh<=
R A Ieded (UAEL) g SBFR & 33 AT 11 B.&. BT BR, du4 fIg
(Metering point) B | | 3 ITaAQTT IUAIKT & YHROT H FAGA a5 / FTIBH
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426

43

44

fag Ifd S=ocd SUMIGT SUS= & 3Madh FWRED (SAHHT Blex) el W Hiew
fovg BT Y STasE SuMiedRl & UeReT § Hao i/ geend g W
HeRT UG & FuReT BT R fARTT ey @1 g | S fadRer

& BY W AR ST 94T seved g R @ Sl | aReoT
JISERl & gRER H R §aR, JRem iR AME & 9 Sfiaea SuaRon

(terminal equipment for communication, protection and metering) bT i ORYOT

IIATGERI BT BRI AR I8 IADBI ERETT I HT |

I URYYT YUNferal | HAIG: 3T Iodl @1 YRSl Yoell & oy wAier A
IR AReT o1, AU fdvg SR dlecsl i URYY JUHHA TAT I YNNI
IUHH / IRV JFATEIRT & A& A1fad o dy & AR BN | Y & IR
&g QT /gy & AR BRI |

URYYT YUl W WAl ®g oA @ URhAT  Bly Sced /Aol
/ ITATTERY /AU YR SYAIGT ST T4I9 FATSH RIHT ATl & 3ffal gRyo
YUl & SUANT B FArG H gREdT HRAT =18dl &, 37T ATda H.0H.5.3R4l.
ERT FHI—F9d TR IR, BaivrTe I3 fagd Fame T (Fisiadr der
RISIIARS AU Taad) M, 2011 & fafem 10 7 aRaiia ufshar srgaR fafed
Yed b AT T FD |

fire Faotear @ fov 9= Rigia 9 ek s 9 Jaoiear am=: f=falRad
A © AT START BRI ST~

(1) 1 ISgaRe ITARTEAR JUar T STANTGAR § Argqol & 3
IagR fhaT ST |

(2) orefd wee IR@T BT FUTAT & FeH H ISATARS SUANTRASI D!
AT B B WUIB (design) TAT HT AMGS & ol IUferd =
Aol ®I faffdse wd gy WaHrl ol arell yomell GARed a1 S |

@) UI® W B ford, B ®E W FAoE e T ' e SuaRel @
WA T ICRQTIE Bl “Id, ]I, Al (site, responisibility, schedule)

¥ AH—aT% forar SIET ARy |

(4) URYY Ud IAEH Hle (generator feeder) TTEAT @ AT 132 el A 400
D! THL SUd= B UG fadarer (Gﬁ 99 G%U (bays configuration) TN
JETRT ﬁ) UH 3fqa] IMfd g (breaker) CISECK| (bays) LR IS |
(terminate) BT |

(5)  SUIEHI TG Dficd SATGDH] & FTAMRYT (paralleling) T B AT ST
S9 I8 gAREa B8 & dficd SRer A gex defde T WieR  (inter
connecting feeder) TR ﬂgf%ﬁ RETT ATSTHT (proper protection ) AT '
Ud Hel Gl Ut (proper operational measures) LRI (GFQE? BR W
SPY IR ATgoR 3AMMQ) | SN RR & iddro Hresl (interconnectivity
feeder) W S IRETT I (protection device) 3R SUBRUT T H & SHAD ?:Eﬁ
STRER GRT XIS URYY IUHA (TH.LY) /qﬁGrUT S@ﬁw DI QT ST |
S UHR URYOT SRR G geX HAFST Biek H oMU SIH dTel
GRET AT T [UPRY DI SIEBRI URYY JJATEINRT §RT SFREX Bl al
ST |
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(12)

(13)

(14)

(18)

HAOd IS URYY JUHH  (THLLY) B YD Bbfed UaR IARD b
HAFIAROT (parelleling) FATS &g FAMIGR FaTel YR, (parellel operation
charges) ST STRINT §RT IHY 7Y TR T4 fhar SIQam, < |

fire yame™ & SR 3199 YOSl § S TRIY & BRI SYANThAl (e
3 RO ARV (maintenance schedule) # uRac= %_gl YT 8T D |

goulell § gR Hdhe @1 uRRAf # Aol 9fed 9FRd S¥ReR, JM-—31a+
g DI YOSl SRT—AT (3MSHIIT T 3MMScifet) &R &I AT
IRRJT BN |

YUl B AT & AJAR G /Dited Ieled Gax A gr
SecilRgd feoed dMell & offid, |fhd 9rar oMyt & S1urd (matching
with active power supply) H Tl'ﬁf%lﬁ yfafehareiad uraR (reactive power) SUcT&l
PRI |

B fhad<dl &Y TIT H TR/ Bitcd UldR SRex (0 Afhad e
(generation maximization) P o, TRex ¥ Suctel 9u RufeT REd emar
BT JATAT H SYART BT |

aftera o Rerfa # afe oficg IRex dfR g~ide & &R & al
STRTHAT (Bfted T 99 Dfica IqHE) BT W1 dle AT HIAT STw-0
BT |

HIT / 31X /@T{&ﬁﬂ a1y anfe & ?@Q ST g Uyor éﬂ (for scheduling
and despatching of demand/drawal/bilateral exchanges etc.) Pled STRIST e

ASNA. B 3 SATCHI (STFRER) & FHBE HHT ST |

HYTSThdl WUTIRON  (connectivity modifications) P PRV I~ gRRfT #
fre e fd=g R e Sl yorell § Rerd SueRon & ST § YuR g

NISATARe SUARTHAT hRIdTE] BT |

RIARS ITANTHA FAGH g W, 99 s AMavs & JJaR GReT

AP (protection standards) 3R Rl F=au4 (relay coordination) T SREIKE]
Firead & |

frs uRare g a9M & oY, ISUidRe SuANTehd) JiaRaded g |
TAMISRT, SCADA dT 3T UNiRT® 3Mdhs (data) FEfOd TATASIEL Bl
SUTE] HRIT |

ISidR® SUANTHdT fre # @RI (disturbance) 39 &I Rerfa # arge

gullell IR &4 <, 9 6 (e Esiall pIEEal (grid defence mechanism) UX H
IRRNECI

AU YUl H SO FIUE P HRU, IS aHASH H U FhY P
el | Gl G 3Tl 8F (BRE MUMT T ATgAlered) & o) IudrTa],
Adeada g fawgasi XINET (sensitive and reliable protection) K IBEIRIE
FAREd & |

IRTARS  STINTGAT TATASIYEL §RT JT dF, SAEd/drs S 41
ST B, & ANG §RT IMsclfeT a2l 3= i W H ¥ o |

TSRS AR & SR 3fded TATASIAL & el & AR IR
gﬂﬁ’zﬁqﬂ ANTG3 (load restoration guideline) T SREIRE] BT |
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(26)

(27)

(28)

VH UHROT ¥, OEl S9d &F H IUT Ui GOH 8 ISUidaRe
SUIRTH TA.UA.SIL AL 3Tl & AR WIS 3 UlaR g & AT |
fire @Y WERIET B |

grferd @ faeawsig e varem gHRed &1 & Igawy 9 fdwemor 2g
RIAARS STANTHAT e faIeT I~ 81 R THA.UASLAL Bl AR e
@ﬁ"T T 3T (protection tripping data) SUTE] BRI |

RISATARE STIRTHAT BT ST YOIl H TWRTE 8T SIH BT ST H, TH.UAS.
. gRT fre 9 wIe U UfdR d7 98Tell & ford Weryar &l SITu |

IRIARS ITANTRAT dTel TN J(eelle] & ATl gRT Fgad 9T (H1H
ureiE) R dee wRite |fwford € & HuRT 8 gRET AMG 9 URered
UfshaT &1 STguTa gHARAd S Td |1 A1 3fsdleley ol Rfd #
BT TG AT BT dlfh Yol AT | ga1d 81 9 |

IRIARES IUIRTE], FYferd SfoFesiT o1 ugd (access1b1hty) TR AR
& AEE W GRREd Hen dife T et B e sidRade STel
IUTe & |

RIHARS SYANTHAT DI g9 H2dT & FA[—8 & UM AR T
SToit Hiex &1 ufrseTo gffdad w=er 8rm |

SgE UABRI JUT Had IReferdt @1 SuRefy # siadded g wR
SUHRVT T UTaR HIex BT Wi (SRET) /uRIToT (Sfetse ) ey
BRIYT AT §2gP UeTbR 2T THUA.SI. dfgd, Fafdd gfeford /wwe
P VA AGEES S & Ufdda] SUeTel BRI |

TSITAR® SUARTHA, 9T IR Y9 v (TAUA.SLHL) /T YRYUT IUHH
(GEEIY) ¥ WHEY HR IO A /IR HefdeT TNHEFR  (ICT) AT

BT UTSC & HIRUT USYA (maintenance schedule) BT HRIHH FHATGIT |

UVl Sl PI, RRTH MR &1 ST‘:I?ﬂ_C{ ¥IwT  (in exceptional cases)
gfdhe gRRIfCR 4, ISAidRe IUARTHRT] &I GUTell B HERT ST
(mamtenance schedule) DI AT HA BT ISR BRT| I8 Ddal 39l
Ry 8 B A fb oM 3w A |

RIRIARS IUANTDRA], IUBRUT TAT aAId FReN, IUBRUT ARET (equipment
protection) @ RIS MR Brs, UITRTT JRAT AMGUS TAT VAT T T
AR, ST 9 Yol | gdldg Tl §, @ Gdid @ geEferd Aevs] &l
FH=d & |

IRARS SYANTHAT Sfd Wl 37U YTl H I YRV IUhA (TA.STY)
qom =g fIga wfdeRe (WEe) gR1 FuiRa AMgrs /AMe 4 d8@
SUHROT GRETT, ATSIOSHT T 31 JATURIA / YIS Aeh AT AT GRET Bl
SATRTT AT SIUTAT HRAT & I 98 FADI BRI I dlih d8dR AFD

I fire der e, orifead 81 9 |

RIAARS SYARTH] fhdl F SUhH AT DI dd qh FHolidqpd T8l B
9 Th TA.U I §RT Al Ua F R <1 WY |
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4.5

451

452

453

454

4.5.5

456

46

TAMIEY SaeIHaTy:

ST URYUT IUHA Afed T ISAIARS  SUANTHAT 3R URYUT ST
U3 BR W Ao ey H faffde fdy R smawgs giaemw Suae
PR

R AR TAT SICT HRVT B SUBRN /I 15T YRYT JUHH 3R 5T AR YN0
Pbg B RIS, STRBE JMaIIHARI MR I vy AFt A9 / fafdrest «

STTAR SYUTE] hRIYT SATYAT |

=T 3R AT 9Nal H TH.UALSIL Bl 3aed 9aR o7 3N Sel Taaoid
B AT ST AR U9 deg gRT g e & foeror / fa=or & forg, fagasa=i
qAT e\ W AR ST HRYTH YTTell Il HRIY ST |

wﬁ@Z%Wﬁ@@WﬁHWWZ%%@WW%
ST URYUT JUHH, 3R TRY0T S@ﬁ%ﬂﬁ@r 3R SITARS ITANTRATS TR TH.Te.
S gRT fAffde & IR FdMad da-iie (STST Uagoled Ud BRISHEE) 6
WW@WW/WW%WWWW SIERNE]

IRTHICRT Bl STl DX, DI SRad 8T |

TATASIHL §RT ARUASIHL. A T [eddq- 1 HRAaee o+ d gAfad
SITQIT | TH.UA.SLE]. SRAY el 3R SFaRI Bl Rbre & & forg arga—al T
fed &1 gfrsIiua ok FemRa &l |

01 WW@?WWE&WWW&WWWE%
Jedd W OIS died dldl 3R U9 U BT o o Tl ISATdR®
STANTHAR & oIy ey aaeysd © | U SIidRd \wmudnm a8 TS SIc]
HeeE Red & oy oaeds Gaarg den i dsd §ded SIel, oid—
qiecs] fhadsdl, MR Ydrg onfe SUcTel HRIUT | ST URYUT SUHH JqdT IRYUT
IR, o W Reafd 81 7 glauel & oy eaRaT—gfaem, saidRe
STINTHAT & T TR HasIud H |

I Afd e # 31T Sferie’l &l magydar s8Rl afe 98 < s dgral &
J 7T B | TS (kw, kwh, KvAr, Kvarh, diecest (kv), Ufdea @ Rufdea arer den =g
RHICH O §aR, e 9 Hald 3N B telemetry AFTI: ATTTD T |

IRET—

frs @ iR FIIoH I R (& ansAeleT fearsd, (nsdeer / ad-ae Raa)
SUYART HRAT BN, Sl GRATSHT (Uotae) o IS &1 Hifdd (physically) ®9 | 37T
AT & | SIS fSASH B FReT T ATRIST Ufhar I o7 a1 73(3)
Zﬁwﬁmﬁwwmmﬁﬁ?mwzﬁmzﬁwﬁﬁl
ST fSaEH, ST URYY SUHH (TA.SLY,) qAT AT U&dHRI & Feafd o
SRPAR USC & W A AT S8 RAMUT fhd SIAr =gy | fear 1 g2 H,
ISEIESIE

1. JIRTRI STIARTHAT & IRIANGHT (FIoTde) & AAR Hotol (I 3MINRTS) Bl
T & AT H T A1 Gl ARy
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4.7
471

(1)

2. RS IR SUhH (TASTY) ERT Folv /G (accessible) TAT e TH.
TASIH. & JRBR a7 & 3faTa g ARy

3, TS, R Geil ReIfd (7o wifses) # diwde gF1 ani2y;

4, STIUGTHRI BT R a1 &y &1 smve =81 fvar o= =nfdy <9 d&
f5 emurddTa & A Reafay 7 81, f6 Uolde &l rSdlele ofdd JMasId
B S

5. Sy &1 Rgfa § GRIET e & oy Suygad siAT amfed; qen
6. s gell Rfa (WIforem) # a.d1g, S1HS gRT ATl a1 gReTl ued (1)

SRTIT ST =Miey STdfdy —

(i) fS—goiigse Afhe W HM B T FER BIHADI B JRET B

fore afe smawas o ;

iy I UnEae, ORI SYANTEGI, AT TACLY, & ISR GRS
Rerfy a1 #va Bl;

iy I doiae, ARSI SUANTEG!, AT TA.CIY, & ISR s &
gt # 9T UeT R B g
(v) afe fre, Urode, SIARTRIT SUANTHdl, & WaTels | a7 UeT Hral
&l
4fh fSaSH Yoraa: JRET & oy 7 QiR s e H |HId: IS T8l B, 3Ma:
fEarsw &1 &9ar, Wiy &1 UihaT 97 S9d o H & WIH R R @y fhar
ST ARy |

3= faareia fawg;:

SRRT ge @ e ¥ Faear (@A) o fog suaver  f=foRad
MaTIHARN & IHY T AMRY |

T YTl 39 UBR 9 fSoisd & o1 arfed s i dlees aRUeE
+/— 5% TAT 400 H.&. UoTTell & oIy Biee ofad 40 Y. ([hall TRRR) 87|
fhaaiRil IR +3 I —5% TAT IUBRVT 50° AGHIT & aTdRYT H AT B B B
ST 2 |

SRR B forg:
SIS EIRE +75% fEiRd dfer ®aex W R | Reduced
MV A operation at 110% of rated voltage
b=t aRwe= 475 BCSl ¥ 515 Bl
PrTge diccel d fhaddl | +59,
IRTIH
UfeR Haex diRAUTH 0.85 (oIT) ¥ 0.95 (cfrs)
AT s H HdAlaH | AR 3.4l 34—1 H Sealiad
S|
e Hihe U ST 34—1 & AR
aﬂ'ﬁlﬁ'gﬁw 3¢ Wfbe H | Negative sequence current 1, expressed in per unit of
FaTeT rated current for a duration of 't' second as in compliance
value (1,)’t, IEC 34-1
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giecol 99 Hid AMEsAT 34— ¥ Soolgd AMT & WIdR G

(Voltage wave form) gTAlfd haex C‘\IQT«NUD (Total harmonic factor) |
I Afbe IS | MuiRd MVA @ 9Tk ®aex W 5 U9 over
PURTE voltage o1 RAfT § B A & 3 second BT 37@e

% ford 3 phase short circuit generator terminal W
width standing &HdT SIGS]

oy Hare od Be RIS 88 diccsl oflgd, CIaeH <leH,
IRAT, Wice, JAMRIE dAT Bol RI=pHISSII
anfe @& SRM AT sofdgda Adfee dor ova
o e B ARy

ATST AT IR I UTeR e R ReiRa wadiy & 30 ufcrera
HH ol |

%) TSI YuTTell @ forg :

(i) &I (Characteristic): UTATSCIM UUTell § H¥F & I SIFNEX @
A1 FATSTh FAMIOR (UNefel) AR & ford Sugaa AT Feor

BT ARy |

(ii) SUHRYT SIS Ud AT AHETS -

NI R 99 SRe’ H UiRd dfdR ®dex W IS
JICYS P HH B oW Al YUl H
T T (negligible time) @ HiaR AffAa W
dT dlecel d6g B 2% B 3G} dlecel dalell

o

P gHAT B AR dlfd YICaRE  SUEBRUT
=7 7 B |

dl) | JAMR.33% 421—T & ATIAR | 0.5 HHUS A A

UTRTsC I e Rear™
eTgH

) | vearsced R¥ orurd | 2 9 3ifdw
Sl) | gaTscYE RRed Wifewr | MgiRd dfle gaMIgee™ dleesl & 1.5 A 9
qrec o 3ern

3) | Wies BIRTT &Far URdh TRAScIF RIRSH o9d] Bl 10 ThUs I
(Field forcing capability) Ay & ford wies WIRIT dlees @ RReA @
BT B AT DI AAT B IfR (without exceeding
limit of termperature) for foy W @1 afa
UEAR MY |l =g BT ARy |

U%) | UlaR RIeH CATSoR gfaR RRed eaagor  (Ugags) &1 gRafdad
SRS AT g iR RRed Acad & 3
TR 0 9 3 Bool fhaadl o # gelagl
Ahwd AR & A= dfsa &1 ST
o fo Sugad BAT AR | WEUE. B
SReX & 918N Ry (external reactance) P
UEAE @ Sugd WM dfed SifeHH
LA Had HIC B b Biad digd
IRRIT RIS HfETT & samer BT a1y
| RAe /w=gera Raa olip—3i= @1 gfaer 0
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4.7.2

SSIDHIE ® AR BHl AR | JAcHicH
qdenm  elf T /Raa sife gfae,
SfeHI=T oMfe & AT SUAT B8 a1y |
Gﬁ) X T fetfiex YUITell ¥ rotar angle limiter <71 EII SIED)
g TS IH-ad gRT 939 & SRRdT
3&T (axis) AT JC work vector & HEJ BIUT Bl
Rerferar (stablizer) o FeiRT ded 99 & AR
G H BTH AT |
Td) | ¥ex PRe ferfex Tex Pc foIffier ®T 3fER yadarses o H
Jfdetd d BT AT | 3SR YA S N
¥ 9 o 0 7909 # SRS ®U W R
AT Bl |
311’5‘) e By forfiex T fddd @ e regulator BT B BHRAT
1Y, MM fault B <M H regulation dynamics
H B T B/
o) | dleeo fhaar T SITRFST HSIM W ORex dlecol d
(@ /Tarors) ferfiex flhard<ll &7 U de 39 UHR WA I
dqIfdh ATHTH TR CABHFR Bl HR Foldd
SR SeailRad AF & 1fdid 9 87 |
D) | vEdl Reg ars FefeiRad IRMiek & ford Sugad sAT aned
i) | Rved &1 T /3R 14
3T
i) | fooTmas dlemgver (§RT% | 400 KV /1425 KVP
ST ol dd) 220 KV /1050 KVP
132 KV /650 KVP
i) | AT 3R dlecol 400 KV 336,
ST KVrms # 220 KV 198,
132 KV 120,
iv) | RETT (protection) @1 PSS ellsdl W AT 1 G ¥9—2 S
JITIBAT PIrCE
V) | FISRT @I Jraegehdr O.ZSQ_CFHR@T e class
vi) | TS AT, amseifeT &1 | avyd ©
RICESE]
vii) | a1 He fSoed HreeRaT | 40 fhall TR T Aavs

ST URYY IUHAQASLY) vomell (Red) # fIga Suaxvr o SR%HR. dieR
Afre @R, foaa-de Rad, RIS qAT AlsT dedex 3T Yumell & IR & w9
¥ 39 YHR T ST a1y S e diferd Aol & w9 | fofed fad 1 8|
IS A7 SIIRFET 999 @ TeRBbIRM & HRUT USRI HH &AA] B (TESR—ITS)

Bl O & o 92 31a9Y gacll Siu |

goTell IR gd fawas=gar :
I (FS¥eRe=d) & QR YUlTell &I R gd faeas-igar & for araumigdd
IR $R ST UREUT IUSHHA (TACLY,) §RT UoTell [AHRId @1 Y | Yolde JMTHR

(ATSST), THR BT BAMHIRIE, SR PRIeIRed dl Uiefded Rl BT Ae B Bl
eHd] BT U9 39 W MR &9 fb gexdae dig< &l &9 g91-T AT 8 |
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473

474

4.7.5

438

4.8.1

482

grolge Bl ARy GReT A (AT TaRM) S drs SIuT § AT ofF @l
JMaTIHAT BT |

IBEEL R INET (Control & Protection):

T URYIT SUHA (W?ff?{\) PO protection relays Ud control system E2l
coordinate AT BRI | Tl IIfITD GReT TG IUBRVI Pl YR B b UG e
$ IRME Har H RN FHAT B Uolge SUCREHdRE H AFNG: Uiefded Ral
TqAT/3AAT Froldd IHH & waiaRol  (AfSfhapee) errar aRaedq  (Tfsem) @t
AMIIHAT BN & | FAT Uolde IaAH Uefded Ral Ao 1 & A @1 oy |
gENHIRM Uie @ MR W HH-HH diccs SRIBFER (d1E), dNe SIRABIR
(1Y) 3reraT dTgeie W (SRTHR feu) ff amasad =idm 2 |

YT Td HEMROT (Despatching and maintenance):

U] (SOl g MRl & SR ) JiaHl (o) T <fFe @ia de @ Rerfa
ﬁﬁw.w.é’rﬁ.ﬁ&wﬁawﬁw@méﬁégwsﬁ@e)mﬁwwﬁ%l
YIoTde UHIHRUT § I8 AaeTd 8l & b gexd-aed Uig~e R o SUBRYT timely
outage coordination, automatime switching equipment maintenance < schedule H g |
U | favad |1 991 W & oY gUeREbHaRE Ulse W, SifaRad ReafiRR,
SUBRY ReTsHl 31al sy dufaferd] ol Rived o= & v 9= 81, &)
NIRRT B FHAT 2 |

Ife THUASI AL gRT SUET B a1 Jffdrbad Suoter Rufdeq eddr da amgfd
qAT / AT STARYA TR BT AT PR B folY 39U YR dPh HH BRI o Sl-INeR
H AU DI S AT | T8 ST IS &0l § dddl faeaa=iaar &g e |

IRIHS oI YAy ReIfadl (Atmospheric and Seismic conditions):

ATEN—qwr, q1g, 3rfcrer 74, fastell ke, Tellderd e 4ou | S~ J91d IR 91
grolde & fSoIsd 9 FaTed W fTaR &xA1 @1fed | TSaiaRd SYARTERTT &l &I
T & 9% SUYad AFD, Wi, AFGUS, Yell, ARIGRId AT prudent utility practices T
3rguTer Jffaria: gfad & |

el i ‘?I@'Q\F\':l (site responsibility schedule) :

UAd UNYUT YUl GG =g WIeU & fAFg| dem omanT gRT Siud Tad
fafem % SRiT fawga ufsar (B UiioR) & SR W RSRERl aRol (|se
WWWWWWI

TP &I AFRE

(1) Wé’rq TAT TATASIHL B STNHAT §RI IS FAoH 675 (HTaR
uEe) & ford e &R AMfIE URqd &A1 BN | S " (Sraum) H
wAET Tl /SOAE W S ST A qEI (TR o) WHT ¥ e
T HGRE Affera B qn RTH 3@ TR, AWHdeaR 9 ofdfeit
anfe wnfire &RfY | wFfs &7 ISaey oi—3MSe a Afde diaeH, e,
TR, AEdOR T4l /S 0ad). RS 9 Jafd I3 & dRdide RebTe

B g FHAT BRI |

(i) o9 HN N A UG BT gGaa DI TR TS, T HE AT ISATARD
ST I IRYYT SUHHA (TACLY,) AR AR AR Al DI SMaead
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483

49

491

492

493

494

410

gealld @ IFGRN Ifadd: <t | 99 uRads &R forar S, d9
ISITARE STANTHTT gRT, aRafidd RivTa asd S”IUM™, TA.UA.SLY. /T4
A, B UNT HRAT Srfart R

T A @I (Site common drawing)

i) JA® HIIRM USC & ford W AN XEIE GIR BRAT 8T RO
WA o ¥, [Agd o—a3e, YR & qAT BH- Hal e AMA BT |
THCR] B ISAARS STANTGAT Jaeddh AIRT T-arRid: < |

(i) YD HAFRE ST TG IAARS ISUANTHT qAT I YRYIT IUHH (TH.ELL
3),/ IRYYT TR DI fU-—370 AN & ford fagd Y& (detailed
drawing) TR BRAT BN AT IH STANTHAT G I YRYVT IUHHA (TA.SLY)
@ g MEH—USTH HRAT BT |

(i) SmaTIdHar Ted R IfT FET § B3 uRaad fHar Srar € dr Saar g
STIRTH 3R I9F URYY IUHA (TACIY) & AL ARMUSH  STaRid:
BT BT |

PUICIRELICE] (system performance):

URYUT GOl ¥ IS A SUSBRV BT feomsd g o grfies R AMe
el (qs) & rgwu AaRid: g9 A1ty | SueRy e fo IRdg Ame
fafcer Sucter 981 2, 981 IUYS NS, AT 3853 AN ARG AFD
JffFaria: @y 8T |

T fagd USRIl B AU B fAgd uiteRer & AMgvel /A &
IIAR AR B wfed, o b fheleldl yeed # g dor Wiy # =dH
W@r/ﬁﬁwzﬁwﬁw B |

YT ISR UAd T Hiae[ 7 b1de Ulsc /0%y Uls~e doll AIehRaT
BrS H JAT IoolRad AU HICRIT saedddrell & A1 Mg dlecol & T
el BN |

wideror fE=eT U9 srer gfdaforee (@@ TT) (W)

URYT SSIGER! I HIERIT SIeT & HeldRF WUSRYI, UeeHd defl Sel &
U 8 UEAIUSIU & Sfia Udh TOTTell SNTRATT T S JETfold ST | A
IRARS  STANTHAT  JIA—(UH ATRIASA HleX & 3MSeYe I TEALTIIT
SUCRBY JUBRY H THUASIL AL H UaeH Bg SuaTel HRIA |

Infer RET (Protection requirement):

RIYIARS  ISUARTHAT Tl IRV SRR, b fagd udeRe (fre &
daotedl & fau da-ial AFqus) fafE, 2007 & w1 # fafafde fis
HASTHT o GREAT YUl T HH<g &1 uled &l | 3% b fdgd
urferesRor (fagagsl qer fagd el & fFHior 8 daeiial #evs) fafgs, 2010
DI SRIE H afofd GRem BT BT AU W BIAT BT | BT IUIF 59 Wi
& gReT wfedr Heeh swarg # off fhar g
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4.11

412
4121

4122

4123

4124

413

414
4141

AT Mavaed :

MR URYY YOell & SUARTHAT b 39 Afedl & rAg—8 H MUl T8 YRy
WWW%lWZﬁWH&TWW@W
AR BT gRI-55 B T D AT UTHGRY (e’ BT ufred &R
Harer) fafm, 2006 T gwa wenfda faf@d, 2010 @ Srgwy BT, Hiex @
WM (ADIFE) IFI-—999 R IO GENRd AIUE.SRL  (WIoihdr  qer
SgTaRa M9 Taaw) faf e, 2011 @& gTaem=i @ e & |

yfifshareie dfaR afogf:

el I 99 B 9 e AR HH dlees I FIAT B9 dld &1 H ISAdRD
SUINTHAis §RT Ufdfsharated ol erfayfcd iR /sierar = gfaan Iucte R
ey T ITITARe IRYT Yolel! (8exT TH.SLUN.) /&l Ufafhardts Sl &
JEF—YaE BT JMAWIHAT g7 Sl IP AR I FHT R ISAARS IR
gulell & dices &I faffdse el & flav 990 @1 ST 9d | ISIidRe
SUIRTEHT! Tl IS URYUT IUHH gRT GEREd fHar smem 6 e ersa |
JMMILTIHAT & STTAR YUTTell BT ¥qeT FaTerd fhar S 6 |

GAIS SdEl & UraEl @ flaR IR AR dlecel Bl FRIFE aRe & forg

rsd Rudex ST ST | |

SYTAR® STIRTRAT §RT GASIHAT & SR SUAE] BRI S drell UfafsharcAd
afgfd, afe P 81 A1 SW IST URYUT IUHA §RT U & folg FAre argae
¥ IeoilRad fHar e |

Aqof fre § 9AKT 400KV §9 AT ofie< Ruaer & RAfNT $9/3m<8e I5g ¥R
UNoT des o Gl & SR fhar SIMT @M@y | 400KV/ 220KV & WEK §eR
PHAMFEIT TBERI TR U gRaa (AfSHT) T 99 IR U9 &g & <9l & IJaR
fopar ST =Ry |

TATST (STETaer) UaTs -

FAINCT CR—aATg & AT o4 &I Yool AR &1 (3IfRe) &_al &, a9 "cad
RMIeR & ST & PRI Tl e bl YUiad: TSI BT HHd Tl I |
Held: IAH Teb YUl | AR UOTMell Bl Goll Tl BRI | SHoll & UH ATSdRCe
Tl B TS [T & Igavd Bg TUET B SHI @1y |

e fARET o &1 I R—

DIg IAYUT ATdS, 3MR/3fral VAT ATde Sl JRANT gRT fgAIfed fafgd ufharai
& 3ITHI 9 URIT WY, PRI R & S |

fFrafoiRea el & ofaiid UNYUT Yomell &I IUART &R TAT/ fqal BRI oq
B A1 JATIET BT URYOT SSAGERT R PR Fehall o

1, IS URATAT FATST IRyl s & Bl o IUes &7 Seaiad &Rl 2 |

2, I 3fdes H URAIfdd B, ST=AfaR! (AgHdl) & B &3 & iR 8l
AT © Al ARFEH B OGRT 177 B i by fdEd wiReRer @
fafrm den fre dfedt & Suddl & orgwy T8l ¢ |

3. UMl &ar Afe oA el <l B |

35



4142 9 @Y B 3fER URATT AT BN IMAAT fRIT B B TIM H FAN Mdad W
RIS YRYY JUHH / URYUT ST §RT T T blg BIRIAIEl ol DI S, g
dd & o1 3MMded | TCh) DIs O a1d YoTTell aRacd & Hae H a8l &l |

415 AN SIS
4151 o & wral iR qemell # WU 8 SUMadT & IS UREUT YOTTEll W efdT
YU AR & HareH orjad # f=faRad SRl |faferd gri:
(i) fre dfear, tasamdl g faffde wrar faga frs dfan, aft wars
g, 3R W3V gRT Fre waThar, QRem iR ARem daedl SRy oy
fafem & <M1 UedRl §RT SFUTeld & Hae ¥ 90,
(i) IS BT fdaR0T qeh-iia] aiBTy 3R aIfoTiad ey
(i)  oMITId S=IA ((ZTHRIHC) Al Yollell & R 9 Sgqd fh«dl goil

Y, STl cb+gu-1cb2|-1 T BT SMAIBAT TAT ST Fefeld UeThRI b o
HAHipe ddel faavor;

(iv) I8c IaRETRd T ;

V) ([T W < (i) i e fre

(vi)  ReTOT goTTel;

(viiy Rred RefST & Iuar,

(vil) AR GRET:

(x) B 3T SRR W7 I5T YR IUHH JAET AN gRT SRy FHehl % |

4152 M URYY] QUHA NI BT I fdgd s SN (FarSTdhdr  do
IR Gell vaed) faffm, 2011 9 ScolRgd SFAR U JMTel HAIo 3ad
fapfd far STUaT | YT URYYT SUhH SfARTSAI URYUT YUTel | A5 GRIATSTTRIN
P AR FIOH DI WA & IR H fH ITHGRI duid URYUT SUHH Bl <
T 98 Wil @ ufasTod, IereT Sel Sy, Wia Us Uiede™ Ife & A& #
T AT PR AP |

——000—
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5.1

5.2

FEATI—5
LEIEE RIS

AT i

(1)

I re & Ulqd Hare &1 Ui Igaed 99y Sared fAdefdar ud
Aol fgd dfeR Acd®, S I & fagd iferd &3 H ol g3 &, &I
fATaR=IaT ®1 fORAR BRAT 8 | IRV YOlell BT Hale $.3ATS.SIL.4, 2010
IR sHD HUCRU, AT BIg B, & I & IMGAR fbar Q| qenf
RISYIARS SUARTHAT TGS, g1 A2 s s/ & ofaeid & |

g IS &1 FHT FHT (Overall real time) HATeA 9T YR YUY ®vs (TR.Ta.
1) g1 uRAfdT BN | TATA S vd THAY, & i fdfae der
WA MR AL (FASThar an IoaidRked ud UaeN) fafs=, 2011 @
IUE & JTAR BRI | FAKT I BRI (h1RAN) (SACISS!), Ydbidd HaTar
A AHTH M U BRI Bg S GAIeT Qe BT UM B
i@l &1 ¥ wY 9 die A & oy g g & A1 9y B |
JAd IUTG DU IR IRYUT SLATIRT U Bl wH H TAD SUDHRIT
STl HRIGT | UTed fhy S el dareq e Susxvr fAafar & e
H I & BRI | TR B SR IR SEfaEn), Sy ) Rerfa @
ERT FaTa Q9T SiR Ufhar &I gamier fbar S | |

T IR U dv (THU.SIHL) §RT ISAidRe sRadl T RUASIAL &
R ¥ I e & forg ofidRe fawga deme ufshar fasfid ok denRa
D SG, S o9 e dfedr dor Mg S, 2010 IR gD GIRM W
TITa B8R | 39 NARe ddred ufshanail § fA=ferRad &1 AHTIer BT

(i) <ih e ufsharg.

(i) AR gRT AT e ARST ufsha.

(iy  IMSifST ufham.

(iv) U 31 Uihar Sl I ¥R UY0T s §RT Ffed |HS WY |

I YR UNOT B¢ gRT JAT &3 IR U9V bvg gRT BIF, Dddd, 3—3d,
e & 7w 9 Ry U w9 Fared A9l & ve fafte Semem are
qeR 3T S| ST YR YU deg gRT CIEH oW Jffal W ¥ g
AT BT AMferEd T YA IIfed B @ oY Td a9 Rarex
HeTRT HRAT BT | 39 el &7 iffiere <Aaqd B: AfRHl d& @1 SITQrT |

TAUA S, &1 O30T el SdAed §3d 3R IfT Swage Sudb— qoI
I eRTAl & o= fhgl a0 Bl IR AIfIGl O GUROT EdT UTe af
[T YrRIeTor SURIA Afdadl HI A SR |

YUl e & UBck:

(1)

TR ISATAR® STARTRAT Tl I fre § 91T o arel 9t aafdd &)
FHY U3 UfaR YUTell 9 UiaR dvw Rihd o Ud T & 91 59
gHR RAspHRS B 6 X g § F7gul yollell o RipMgoes Jommell &
®U H BRI B |

Ryar:
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(i) JUTAGT T VA SO H 19 AT I I8 &1 &avd (collapse)
B | NGl BT TAT /a7 UiaR MUfef B q'Tell I FHRar &,

(i) <9 o B UG B 9gT I TR Al [T 8 JT Haa
M B S AP A, qAT

(i) T AT IS PR TH.vA LA gRT SR B |

o & gRRefT srgAafa ot & awgel e &1 RispiArgored derell fhv 4
JAMY B S WRY | TATASIH gRI G8lell Ufhar 3felf T ¥ IR
HATerd Ui & AR yAdfea g A1y |

I s & SWiad fl Y vfedic &1 9”98 9gsTdl S1raT eHfed &l
@ drg W ST el o tavaSIA. o Sfdd IidRe SuArTahdl
gRT JTefe & S ARy | $HdT RO (S8 a6 Afa=Rad fear wr =)
qoI 9T S'Tell &1 aFd WY i & a1y |

A9 IdIeT ShIsdl, off Nod frs @ 91 Ri=hFscs 8, a8 SHdT
A, T8U 9 A @ A Bl Ul TaR T THI G T
Refy # ?@ﬁl e 50 WMEE I FWNR & [HA SRR B AR ool |
3T ok & TATS ST BT IMATIHAT 8 ol THUASLHL Bl deblal U
mediﬁmuwsﬁ?wﬁaﬂﬁaﬁﬁwr@éﬁﬁgﬁﬁlwwffgq
3% ¥ 6% @ 41 @ S | AR Jad BRI W FaEd FHAE JTae, 3ATS.
SIS ¥ U FEId UraEEl @ G H BRI, O 7 -9 R g
FeNfa SrfAf e @ gR—79 (Th) & Ifavd AR, gr1 Afafde fag
ST |

e farffer, semicsd cdigd 7 U Red (TEIeTRTY), caisd guRargoRl
Held, DRITSTER Hgia Rved anfe # Rerd Gaam &1 STIRT AT Ta-R
g B fHel W TRE 9 ¥ SR H T8 A =@y | e o eR
A ST d€ TAT/AAAT TIBA Sl BT AIEIHR MMAA (SUSISS) el BT
=My |

T ST SHIRAl U Afpad FRAX ST (THAISIR) & 100% /
100% T®H, ¥ SRR B AT 5% AMRIT @l HH A HA 5 A &
forg srerar fmtar g1 FMeiRa e A & 9™ & foy | 81 o9
a1 s R Sl € A SRIEST e ST 31U THISIR. & 100%
A AT TR FATAT B B B, S FH A BH 7T TAIIMR. & 105% ddb
S | T8l BT S a12Y | TATASL A AR UTal R+ & 918 & 50
Al AgSl ¥ Afd & Bl ff STRIET e, ST IWIF aedddl &
TS B el HRAl, P AdieE H @1 A1y @rRifd s e @ |
RishIATSoe &)1 a1feY) | qnfl, Sare sAfed] agded! Ichial MU 31
SR gfe & RosiiT Rord #ieF B [T 3R Fahar 2|

AR STRIET e & for, 9 IFd T8U 9 AIgol 8 A1 8, & ol
TR AT g ®ep T 3M<Seye (FNeM ofde) 9gM a1 8eH 2q

R &% U gfaerd gfafide sfear fFEiar gRr &1 78 9 & Ag4aR
gRf | qenfy afe fhaa=N 495Hz, @& - AR 2 a1 9va &nif¥ra dlse
SRICT e AT &R & AJAR Ui &R W AIRET dls Udhara Hl |

RIaTT MUTdRTA & I1qdT BIfHd AAdT SYBRYT B dchlal &fd | b+, Bl
A1 A U Sl & O qd JgAfT @ |eAfd & oo SRfeT gfHe
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(14)

@ ATICYT DI D 50 WEIC A 3D HH 81 BT, fARIYPR T g
firard¥ir IR <81 81 312raT 49.5 AT ML30MRA). ERT Sl I9I—79 R feiRa
fhar Sg, & A 81| S TWRE DR Tere! [0 AT & gd gaHn
T WA & 50 WTEIC | 3MP U1 e H 3D Jig el BT |

A SRS e Iugadd ST & |l AMRI: JU-—0 3fCHicH
dlecsl el (TEIIR,) HRIRG T | faviyey, Ifq 50 #mare &war 3
W & SIRICT M B QALSR. & 91 ITel HRA DI aeddbel 8l al
THUASLH. B $H® HR d FAAER & R § doblad Jrad fBar S
LY, T JAFART AT YT PRI A | SRS ghIsdl (S8l dal
ST 8NP TARIR H Ufdk RReH Sedidsord & Fefed Sdre §dhls &l
WA Ba1d URYY SUHH /9T URYY IUHHA gRI FHI—FHI R 39 TG
T TS AT B STGAR AT WU 9 ST M| d GRYI
IUHH /5T IRV IUHHA FRT FHI—FHI TR AT AR iR RIeeH
SISO @I Sid IR IADI TR ST BT ST 2417 |

Aol I fre R 9 G4y H gUd W GIR AISHT & STAR 9T GRY
IUHH ERT FAKT Rl (3CT) & HA=g | gReT ik Rery AT &7
PR AR w9 FAAT fHar ST ST |

fire fhadel W29 49.0-500Hz d€ @& 3fEx IMSSoNL2010 T b
I W JUT WA & IR @ B AW NG
STINTHATAT B AN YA B GAREd A1 a1fed | donf, Hgy &
qPhId] AFGUS] & STTAR SN BT —5% F +3% (475 A 51.5)
fhaddl ¥ & iRk e mgfd uRadw (@RweM) & &fdva AR
JTICYC o Bl HATAT &HdT Bl a1y |

TR ISIIARS SN TT—0 Yometl (ReH) # TA.S1Y, §RT e
A T I & IR haddl fewasa R frs 3 sgau™ / sRigiford
B WHAT T, B I P TG JllcHied IS fhadddl  der
ITE /ST /e AT R SUTR HRI0GH, der SIHT gardy feharaa

I, difd fHdl TRE B BT FI 2 H IRET e H
PRds ol (cascaded tripping) =T Bl | IR T gAfeST Bl ﬁﬁﬁ?ﬁ hNAT
1Y b X o™il 7 SUH / ST e ST /Mg AfST | HRi
(functional) g e WQF{CC?[@I}[ q g qﬁ RELIRECIRCRI] a”T\]'Ef W 37X
firard¥ir Ret 9rSURT 21rdT ST 81 ST =1fed |

TSITAR® STARTH!, TRYUT YUl BT DT FRITRT AT & T SRR
e Tg UAll H diecd, dles 9T BRDIST TAT AgdyUl BRIeR H
fefthT & g9 2q worell ERefm Aor (Riveq dicae Raw) (guesfefthr g
A d% AfEd) & IMSSfhadse WITUAT T HHITH B4 &l Jfaer diaR
A H U™ HRIG | 39 AT B THCY, g1 JAfcH w9 & S
IR U WQd PR H [T M@ | AT 38 9 Bl &1 A1 3Mse @i
gfdd fear ordr 8, dF TAUASIEL Bl dobld 39T BRI dAT GaTfdd
BTl BT FHT (o BR GA.UA.SIAL A AT <1 81T |

T SRIET e 1ol /Uac] 918Ut a5l del Al Suael 8 @l
foharaes gHRad w1, difds &9 9 HH U SFRCR 39 8139 dls & forg
ITAET T |
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(15)

(16)

(17)

(18)

firs & 3Nl /9T g 8 9H 9 SIRA &I Ufhar T vasIdL gRT,
IRTASIHL & WA ¥ d=d fagd uidexor (s Arevs, fafvgs, or
IR T ¥ y9Taeia 8l) & gwy [Abfd @ Sl ok S AEafee w9 A
JMSgoiT faf=™, 2010 @1 GRT 58 H QT TS JAULNAT & SFTARYT H 3feEIA
foar SO 3 Ufhag WA (BRICS), favasasiadT @ dchid 9ETell

PR TG T TSRS SUANTRAIS, 5T YRYIT IJUHH Tl T,

TSIl §RT 3OS SIUAIT |

AR S  STARTRAT ddb  fewed  Rébrex /RiadaRad sde Rarex
3MSeYe A a1/ srel, e f$d=d /g (5aw<) &1 faarvr, faweyor
B D ol TATASIIL DI WOl | TeAT &1 faveme axa & ford @en fre
@ PR 9 fegalar R WA g THNASIdl §RT Sl &g
ST/ AT o1 | ISATARS SYANTDHA DI ThR T8l HR Febell |

AR AT NS \%lMI‘ICbCII TS GIRYT W(Wé’rq) TAT Q.U ST,
fre dlecs @I Aad aMgS.oidlL, 2010 & IFHU FHMAR IR & ©G
T VG TN N

qrecol— (KV rms)

A SICEEk] R[ATH
765 800 728
400 420 380
220 245 198
132 145 122
33 36 30

U fITRYT YOTTEll T URYY YONferdl & A1 SrsdhR wuifdhd
(feotme) iR Farferd &1 | SIERT SU4IET & Uar f[dg TR decdl
@ IR 91T dlecsl ¥ HA—SATET T 8 QI

@) 9 3rerar HeUw Al @ UBRUT H, 6% I 3AfSd 3rerar

@) STacd D UHIUT H, ERR RS W 6% W IMEd 3Mqdl dAldR AEs )
9% ¥ 3ffSrp; arerdr

&) ofd Swaee @ USRI H, BRR IS W 10% W AfREH 3 drdaR
AES W 12.5% A IASP;

SUYad H PIS 3fUdTG bddl IUHIGT ol foffad srgafa | JArar T & qd
FgAIET 3 € BN |

ISTIR®  STANTH! UbhIUdh clls ROIFe 3R dlecol 3Mdeid & HRUI

RATE JIR Arec TR BT FIAR a0 31 gifad sem:

HAD | AR RRCH | B9 g Yoo dlecs qrecol
e (KV rms) (KV peak) IIAT (%)
1 765 914 15
2 400 514 15
3 220 283 2
4 132 170 3

33 KV @ YUl R dlecsl 3idad 3fid el &1 %9 ¥ dlecol &l 3idR
g g R 3% A Afdre g1 ST =ty |
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T &9 & T ISR T IR Bl 39 ISR Fdferd H [Tl e
B B 49 ANST BT IR SRAT ANST & 5% H 31T T81 ST A1y |

MR BT Tfrhad 343141‘%[ AT AT O 6 mE2EE Md 519 (1992)
¥ e ok o9 a=i figa wieeRer (fre & Sareiadr & dab-ib]
BISCAS)! ﬁﬁm 2007 (TARFEUTAT SN ddh-dl AMGUS A am)

dleew feuor | dieet o
33 KV & 132 KV 3.0 50
220 KV 2.0 25
400 KV 15 2.0

@)  PNc e AH-—SAIRE STANTHAT BT IcIRalId

frell Harod forg W uRyer yomell 9 fou S @ aNe ¥ &a
BT fdBfd 8% A 3ifdre &1 SITQ |

400 /220 AT TAT 220 /132 Bl MSHICT BT U ORI, TATASIL
A U @ a1 & fbar ST =Ry |

400 BAT W I W WA AR TP IRUASI AL / TATASL AL ST
URGUT B, DI G I IGD AJAGH D UL Bl fbar S G |

RIS UNYUT JUHH, TRYUT SR dlecs] Rel @& A | 9Iie dlec sl

I3 & ST ST BRI AR $HD YU STIART A diecol &avd = &l
A, I JGARET BN |

PSR HIe H Halfeld 89 &I &HdT dll 8Igsl SIFRex Bl VAT R Pl
ALY HAT, TAVA S, I Ui e & JgaR | oy A § Farferd
B BT &THAT dTel BISSI SRR BT VAT BR &l IS, THUA LA I
T el @ STER B |

THUASLY. 8 99d WIN HT b Suciel dlelR, BIc 88sl a2l ga+d
ol fre # STel 9Y @7 S % dod did (AR ¥F) &% @ dR W)
agd fHar SQ | Ty, yorell & Hareld UH HIieR, BIC Bg9l 3R/ Uaq
ol STRERl B SFNeE 96 S84 @ forg e o FeR| o= 9@, o1«
Rrs |ReaT / ReT 3far ¥l SUBRYT DI GRET AT Hlffd Bl FReTl [
# g 3R U WIeR, BIC TSI R UG SHofl SRS S BT AJUTeAT Bl |
39 B B oy THTAIIA. B THGHRN < & forg STer oo (Tfaafsre)
YOl 1 G U RIS ST ARy |

TATA S fhdl gae (fde) STRex &I U+l dIURR. mevvl / Aari #
PRl B Bg He AUl AT e &1 WRem AT B IUBROT 3rrr
HIfS BT GReT Hhe H B |

fde SRex a1 Px1 & <R T' GEAREa fear smom & gfafharers
ol 3MMERYT (STe) (SR Bre 3% ssaad oivikex) e @& &rd ﬁmrm_«[ Eal
gHIfaT T8l BT |
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5.3

54

IRET TS & folg AT &1 fidped (Ale TREMYE Bk IATIRIFS IRU) :

@

&)

TAUASI AL ERT A 99 & WR—IITGA Fdel &I Aol 8 AW, Afshd
ool 8k ufdfeariad ot S Wi @& favw efded
< /awifed / wifie /a1ffe SR WR fhar ST 81 Gared a6
I §H AN ATAM BT SYANT A gY THUASLEL §RT YO BT
eI Y~ fohar ST |

TA.UA SIS §RT W/wmﬂ%m/qrﬁrcﬁ/zrﬁw MR UR 3IFAN I
& forg ugfoat / gomferat (ﬁwsmmﬂ/Hcm-MH) fAefd @1 SIgE | S9
ART—3r A qAT A= Al | AT S & JMMER TR UH.TA. ST
AT Y& UM O dre ST, faotell ekl 3nfe &1 I a9gei qe
I8 GARFd e fd URYUT SGeR) §RT 96T AT fbar i |
URYYT TSeR), TATASI. & AT Udel SURN | 3fdg <2 dor A/
e & forg VeI STeT o FemlRa W & |

YA VR STeT dol SHa—9Hd R HRAH & YaigAe & Aidel
S AER W AN ATheld, TIR AT | fAaR0T S qorn 3= |aferd
e |7 b & oy TA.UASI. gRT difdd GeTd Ser o1 3=

STH®RI SUTE] BRI |

ofvi / Tifes /7R1e IR R AT SFT 81 TAUd S ) 9dd 15
e & 999 ws 4 <o uRares Suam & forw 7R &1 F ed
M B & oIy Suga dgfadr R Ffaemy HHaT &1 S =y |

T TSI AL fohareia iR ufafhareiia Sl smagaddr &1 gfd & forg HArer
IR fds Tl & qargaHr & A1 e | < |

AT y&ee (A FMore) ¢

UE IRT THAUAIIH. §RT 991¢ S dTel UTaR= & Hafdd & o9 a gRT smara
SIRICT T Tl A X1 &3+ 9189 AR |AloH (T HeiaR) A SIRIm
JJUSTET BT ST H AT ShSIS AT YIRS AT ARSI URYOT yorredl H
oo 3raT e @ sl ft 9T # e I (S b=, AT et
AT 9 3Mfdd diecsl olael AT oFe 3R dle IMfe) 3fral TH.SIRAL & Y38,
faf e\ o SooiRad THRT A W ST &R &3 SACEN RT $Holl &l IR e
$I T H FSHIS § FH B BT g B S F6ham |

(1)

AT e —
(i) ISTIR® STANTHAT BT FRAH YA BT A1V fh o1 df) Rived
fhard<il 49.5 B @ A 81 Al 98 U Hafd |l oegdd & IR
Y& gV e 9 gol §Td &7 ufefd o) of | 519 & Ried fhadd
495 BSH @ A B @ ffaRad $Ial Pl Ufaefd &= & forg
dre ST fhar Seam| UAr dre AT sfer el &
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(iy TR TAARE STARTHAT I T FaReT w1 8Ffl, R fo
ARG AT /1Al Bfreoi=d BfeyF o Rafd § taTa Sl grr
AT Il Tl AT faesed (Hgerel feais f&vamarm) fhar o
AP |

(v) <9 d& TavaSiAl gR e wu 9 ewfa 9 & wE
ISITARE STANTHAl Bl e I ST $H HRA & SUT Bl a1
(feergl) =&1 &= AT, 99 d& fhad<ll /dlecol 7+ R OR 9T
EAT & |

(v)  UUTTEl @ GReT SR favas-idr & gHRed &1 & foy, Ry 4
Ao (HoieF) B S H FAK SIARS  STANTHATA,  TRYT
IS AT T IUHIH AR AMAID Al URST AT Icara= H
HH @7 SeH) deael THTASIA. & A @1 9o BN |
e ¥ GThRT UM & Iurdl $I RId TSH # M0 Bl Ulham &
AIF—TT FHel Bl a9 o & UIaE bl [defd Fame s
(arafds 9 wEed | d@ad 9 gedRr & SyanT) fafs, 2009

THI—9T TR AT AT & AR & |

2). e AT ifa:

() AT @ g | fIgd @ SuSdear $H9 8 B ST H, TE.UA LA
gRT faf=r e BT fhexl R faarer &= & wRWel 3 onfd®
RIgid W die UST & FERT 9 qdb (o ST g dFh 39 daeT
H AN gRT Big A /3mey fafafde a8 &= far marn|

(iy TPl MHRABAT B IR H 3R/ AAAT YU DI FREAT Bl TR]
B R TATASIH. fhll iR SURTHdT &l I8 R &R
ToHl b a8 Ut =T & § ST BT U fAf¥ed Aren § & @,
Uy el &1 e R fhar S |

(i)  Sudad & Hey H TAvAIIL AL FIRE T FREe o1 SR e |

fraa eifere ufdes (RRwfs® Rare):

TAUASI AL R TS &l Udh Ao RUIC Holl SIdl der S99 favrd g

H g frs & frsares &1 fdaRer g | Arrfes Ruie & 71 dea g8 e

(i)  Traddl UrbTge : gfAfdd & if¥dmdd 9 =aH Thaddl Reres g ufafed &
flhgd<l e gead (Th.41.3TTs.)

ii) dlecyul Ylhlgel - TIT SUB=E B dlec o] Ylthlgcl

(
(i)  HOR STREA g SRR ST
(
(

iv)  SINRYE dagee: TelT
v)  Te @IS, & Jgure 9 89 & oaR / faitre sarsver

I yfqdeT—

YA AL FE Rule ff IR & RraH drag—<a, dfe dis JRell A d
AT orEcdT W A fhAT ST AST B AT SfUR U T PR b bRl AR
IRTARS STANTHAT §RT fordl T fafa=1 wedl &1 fJavor, den g a7 &=
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5.7

5.71

5.8

5.8.1

% ford FER IgaRe IUARTeRAl & A9 FaIRd 811 | TA.UA.SLA gRT1 I
URYT IUHH, WUAUSIATA. 3R 3 YRV SATETRAT &1 FARID ol
Jol TR fHar SO dor IS4 ST T T STRINT I U fdhaT e |

IRATAT FEPR (ST ATIH)—

T AN AT IS YOTell TR HaTelE QT /Al geAl & dag H = deell gaAr
fafrma @ ford smavadar fRufRa w=eft § -

(i) I s

(i) AR I i - qn

(i) SCRCE SARE! BT Yolel

AT ORI Hﬁ?ﬁﬁwﬁ%ﬁsw@ﬁaﬁﬂﬂw%aaﬂwﬁwﬁl
RIS ARG BaE TATASLHL TAT I SRS SUAITHATSN BT Hrs e
fdec 3 BRI Bl HaeTH (mandatory built in hierarchical function) 2 ST 3ffuRerd

It Bl @RT ol < B © | I8 3MaId SIS Bl IR Fag B, Sl oy
o Td BRI BT B AR B |

aRETe WEBR BG Hichar:

(1) < fre 9 Faraw qn geAN—
e e # 5l Fare= @ d, tayasidl S9 Udd s<eiscl dl Jiud
BT, dAT BIF dTel Gl &1 faaror <7, Sraer Red s uRarad gad
BT AT DR Fohdl & AAT M| 159 e H g1 & debldd 918, T,
SI. 39T P Toblal 918, "edAl H ORI BIAT, IFHT [AeR0T 39 yAD

ARG SYARTHA! DI Jiad ST TS Yolell 39 ydTed gqE &l
AT BR Fbell © AT BT |

) TSUaR® SYARTHAT @ YOl TR YT ql He-N—

fredl O Farem &1 R a0 s sifoved g9ma &7 W a &R AdhdT 3
JfeFaT BT, YT YUMTell TR PR & Ugel, MRS SUINTdH TH.TASI.
A B gfaa s dn gEH fHFY WM a9l ddTed T @RT QAT
THARG  ITIRTHAT I Yoell W "edl & gid g ISAidRe
STATHAT Afe I s emReFa effect & ywIfad & Adbar ® /8N,
AT H T B3N BT fdaror 1 TA.UASLAL. BT I |

400 /220 @l AT 220 /132 Hdl & 30 (@) U MS.AEL & R =g
AIRIT: TAUASIHL gRT TSI URYY IUHH & Yaifchel UTRIHROT I Al
T BT AR |

RN AT (3mSes wnfH):

A

1. ST YoTTel! JTRICT BReeM dell ST g f$Aie 9ei &f &I 3 ad gd
B FAT @fSICS) o srfdha e (3ifead w9 R) | g fre & d@
(Teirie) & for MRl gl (3MSes WUSYe) IR &RA =g 9 9N H
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uferar faiRa @ 73 21 39 faffeen & siavfa afwfod fie & weliie @
A TR BI S AT TAT (AYASLAL & U S 8T A1 |

9 URT & IGa¥d AR & -

(i) |l U HARF BT & H G g TN SRR BT el
fae[a & AIHT STTawIadl Bl &F H WA U g e & ol &1
AT (@ITEAET) STREH ST BIIHA AR AT |

(iy  UoMell # UfaR TAT Yol &I 3MMaeTHdl & MR UR IMF (AR)
AR AqAT Bl (SIhTAT) AT B BT, BN YATH BRAT AT el
AMG B AER YTl FATel- H FETIdl BT |

(i) ~ SUTEH IS USIA, UUMTSll & I H ITICol dAT YUTell & GRe
APl BT fafe R gul e SifeM w991 gfddd g9 el
I e & Ueliie & SR S3csl &l igdhel am T |

¥ dI Rfd H T A UT BT B ORI 3MICYe el
IR ReeH wgfed 8T @y |

e 9 & oy M @ T TR @ S ARy den a § Stae g
RIS MR TR SHD! FHET BT S =M |

582 @Rl (3mSew) AT & Tl

1.

TR 5T gCISe] §RT Uawd JMSedl Aegd & fawelyor ol a¥ & forg
ST JASCH SIS T ATl 99 B 3iH IS JeIls A8 Tb a1 Bl
TR TATA I BT 8 |

THENY, §RT IMSTH W B FHIET & ST |

dredeprfere Ao ¥ waiw Rieed @ic Ao @ [feT gRfied #xe den
APl o H Thaddl gl § Aga PR g Ml USRI H FEl
fSHIS QRN AMedd 2| a9 Yd, A8 Yd AER WR IAUER Fae & for
IR Hul U TS & TRIMT TACR] &l U BRI | §9 3R
WR, TA.SLY, ARG Ui T HH AT () 3fafy H IcRauid feAie TRMe
B | B JAER R ALY, SR FHIA 3fihs TAT AT/ FrIfd sfidbs
fSHTs TR M 2g SUAN S| IR $Ul TATASI AL DI 9
Al &1 TRHE Ul HRRA, T Maeadhdl @ MR R &4 (3rs) fhar
ST HHAT 2| SHY I8 A3 WA B e ST B FawRl B
fqaRor & |1y <M TEALY, TUT YD AU (BREICYUS) B Hed HEAd
UfshdT & JTAR F9I STl YhiAd fHd el | TaUASIAL Uddh °c Bl

g fSATE BT ST o9 YT |

583 el AT & ufhar (S W= oNN):

1.

THELY, AT SRST wiie, THUASIHL BT 399 UwTdd 3MIcol hrIshH
A Y & IR HIE B AT Tb ATl a9y & oy foalad #  wRd )l |
A SR IS SR IS /84 / M. AL & oy Ud 3msesl al
geifad fafr der SRt g9d uRaad (FeiRfifaferdl) w9a & a8t el 9
URY B9 dloll 92T X | AT 84 arel fafyr & afea 8|

THUASI L IgRHd D (SMCTdhel H9R) TAT JRAT AFEG BT fde d
IUSTE HARA BT &F H WA gd e e & for a1 9¥ & Ryder A8
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5.9

B T Tb T dY & ol ISl BRPH dIR HAT| I§ YUTell B
JMATIH T HRA & 916 I§ GIR fHIT S, e Iafe agadhal us
dl 3MScSl BRIHH DI YA:FFT fHa1 S| 59 S BRIHH Bl 3ifcH
wU 3T O @1 B Al OREE dT e & 9| SYad Ao ghfad
o ST =Ry |

IRYYT BRI AT BT SFRex e IoT & 91 gAfad (BHERY)
far SO g faaRer yuimell @ BRI AT Bl SIEd AT YRl
Y AT & A qAfad (@METES) fhar SieT |

3Tl Y TG 39 Al B AW NG SYARTHARN BT AfddHaq
S A8 @ IAd db AAdT U R ydadi faTie BT S I5g gRyoT
SushA g1 [AfRed @1 Sy, fharaae &g e fdHar S |

AT Y P 3 AT Bl TATASLAL /ST URYY IUHH gRT FHRIB
IR ATRYS MR R FAHaEd YeThRI & FF-ad | eRIferd fhar S |

UTell # JMUTdhId O SR H HHI, Yomell & y91fidd R arall
S R shered, e § gy (SRexd=), Uolell &1 3gdiel¥ ,
Jafy @t <o # TATAI . RN M & e 7 @& ugd g
I BT AhaT © |

= & 9 B Y sraven & Bld TH.UASL. e Imaer BT I
HRA MR

i UlTell § BIg g9 Fae ;
ii. YT BT 7T BT ST ;
iii. YUl & fHdT 9N # sidb 3Me ; el

iv. YUl § 3 dls HedAl Wl Udiad il & RO YOell &,
R IR Ufdel YT STeAdT 2 |

(D) SMScS UM &” & Yd AP g gclsel &l Yauasidl 3
3 TG AR T HRAT AT |

Tarell (Rwpa<t) ufshar:

1.

AT NSY gelge] & WY I UTA.UASIY. gRT Afd /9T <id 3MTSC
@ Reafd 3§ frs & Fgrell 3g ud Jro dr Ulhar faefad &1 S
TqAT &R IY ST AHIET /3T B ST |

TAUASIYE. & 999g 9 HeOd seigel gRI o & YIdR 3109 YoTlell &
B /AT AP AMSE & 91 d8lell & ol aAUed Ao aem ufshar
ifod w9 fear S |

oh WE GAuT el IR Deal, JARA RIBHST @ge aen
TIRIAGAT & R TR ARSI el dle I8Tell &l gdl TH.Yd.
S IR R AT SUSTE] T |

<P IMSC @ a8 e & adq F9fad I8Tell UTa & AMad had D
wU W, TAUASIAL d8lell ufhar & SR GRem AMe ¥ HH diecdl Ud
fihaaRlt R fire Hared o Sif¥amd 2 |
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5.10

5.101

5.10.2

5.10.3

5, FeTell (Repasl) @1 Ufshar &1 U uRadl ay § |HIE, gieavor 3R/ sfeEr
RIETOT BT GG | 98 R YN0 ds §RT I[SATARS  STANTHARI 3R
UIRYYT JFFATRNRAT & A= 3R el | A= Suyenferl o1 ufshar &
foy wriemen iR ugfd &1 Rigele™ T |fgd uRier wrimd maiford
fQ ST A |

6. gETell Ufshdr & oy qifed Aawd WaR d9al &1 SuAnT, e &AM gen
H 3 Th A1H FaTeld FaR Bq fBar Sg |

AT (3dT) B Fa—

T8 N AT TAIARSG SYANTHAT a1 TAUA.SLAL & JolTell H FiId d a1y
AT & RIS ufshar | e @l & | 39 ORI BT I5avd I9 gl dl, ot
RUIE &1 ST 7, RIS arerr RAifTT AR qer gfd &1 S arefl o= &
R AT B d1fs T @ gaid RafdT ghkeaa a1 9 |

TTRE—

ISITARE STANTHA] §RT TATASIEL B RUIE &7 I geArl & 3 Ra
sfesmem Afed foxl Sares serg & ST s ufaRe aRyoT gormell &
SIIAeE sraga (vferie) @ feftfr & aR & RuifeT o=x=r 8| THTat €130, s+
TR ®I IR IRYUT IUHA B RUE d1 g SIR@ERE w31 | aieRT qen
gear # fAurewe & v Taua Sl Bl GE avId Sl b holddd qll
RaiféT & forw I TUTIRE STIRTHAT SRERIT 81 |

gfideg geq (Rucaa gd<)—

200 WA ¥ G 1 BIs A "1 S SHET e S &9dr a1 dls ®I ga1fad
FRAT B, S YAvSIl gRT Aferd H TH.ENg, BT A MavId ¢ |

(i) RETT HIDT BT Seole.
ISR RS

iii) ST B SJGAAT /AT T BIAT.

iv) Ried omsedfST /Rived <ia amse.

(
(
(
(v) T @B IS /MRS YoTTell @idh 3T,
(
(
(
(

vi)  J8d JgRET hedl.
viiy  Red saefaferdy (somelt # arReran)
viil) I e & o f STl eaya (Tele) & feft

ix) 99 SUBIYT DI ERIET (failure).

RutfeT ufspar:
(i) el 3 forRad RAIfT tH.TaSI. & ISgiaR® UeEes gRT:

U Yol § 98l fhell ger & URfWe Rue B IsaiaRe SuINTahdT gIRT U9,
TSI BT AIRgp ®Y I BT ST & d8f TAT SYARTHT gedT &I RUe TH.UASI.
Al 31 faRad U H 39 gRT & TRl & AR UK BT |

iy TATAIIAL gRT "gear o folRga Ruld uiaRe SuaTaater & :
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5.104

Sl fdT gea @1 uyRfMe Rue taasidl gr1 6l Suaneal & 9d #
AiRgd wU § &1 T8 2 981 TANASLAL §RT SUNTHRAl & falad Ararzed Rae
9 URT & YAl & TR URId $I SIe |

foRaa uftags &1 ureu—

I ghvT forlRad Rule TH.Ua L. S1erdr SuANTHhdl gRT Sffardd: &1 ST aerm
TedT & FrefaRad @R afzd AiRkged o &1 gfte «ff w1 8rfl -

(i) geAl BT qAg 9 fafey,
i)y  Yerd (SIHIH).

iy S A FIH TAT /1A SUBRT.

v)  HRT T /31T SR (FTaTe) STferd gd 3rafe.

vi) I UTERTS Yool STeT, AT Reprex (disturbance recorder), E%I? R,
LU, Infe Afed aHwd ReprfST swigﬁw (recording instruments) & Rars
DI Hfam afd .

(vii)y AT |fed ST &1 P
(viii)  Ret T &1 <RI
(ix) QUIRE SUTT (remedial measoures).

(
(
(iv)  °eHAT BT BRI TAT fqavor.
(
(

——000—
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6.1

6.2

6.2.1

IEITI—6

JTLATHROT 9 U§oT Higa

S IR B GeY UH 9 QMR W IARe ARl gRr de
SAOTARI / JMERVI(STA) & JTGADHROT qAT THSILUE. / SAVESNTH. / AU Sl
./ feanfeal / a< Sudiadmell ol 3T NISTidRe SUARTRARIT & §° SITHarT
P TdTe | HafId UATE ST drell UG ¥ 2| 98 g Udd .99, / $9.09.
SIQE. §RT &HdT B IV (SHoTRM Sye) & UK 3R Id Raumel / ofidh
STHIEAT AT 3 IRARS STIANTHARN D AIDAT / ERVI(FA) ASYA B!
wfa @1 faffde o=l & arfe w.w.é‘rﬁr. w.trﬁ.w. /TATENNTE. & foru gyor
UASYS AT U SRS SYANTHl b oy AER0I(FTe) gl a1 Fab | I8
gRT g ¥ qere g afviiae g |fed El'RT‘Iﬁ'CB W ﬁﬁrUT/ 3ITERYT(Ter)
WH@JTG%T?%W%T ‘éﬁ@?{%ﬂsﬁ?ul’\f\mcﬂm ol yarg & forg
JUATS ST aTell Ugfd & 9 Wﬂﬁ 21 T 9t Ay THuSRN), SY URYYT SUhH
3R URYUT JFAMTEIRI Bl JAI T <18 @y Ud HegH de drel TSATIRSD
g@@(ﬁgﬁ)@(@ﬁ%}%ﬁﬁ%@ﬁmﬁaﬁﬁm
(

@) THARE IR ds (ARSI IRTRT IaTed AIA DI BISHR)

) NS SdGA dw

/3

@) @ H Rod o &E Sded 997, o fé IRdE faga s @
faf=m, 2010 & T 64 # fAfAfde 2,

@)  fequfe,

) oI ITHIERN

9 dfedr § e ggaiaRer g Uvo &1 ufba] g @ & fhdl IsaidiRe

SUIRTHT] AT g Gy & BT sfaRiTd el (STa qg%r(aﬂuﬂwm?)

\weuuchcnaﬁmu%"f%ﬁﬁl%aﬁﬁa&mmﬁ@qﬁ STad) Uga

(@ Taww) SuHigaRl R R fdear o) 4, Wamﬁrgsmﬁrfﬁ
ARSI el (STHA) Ugd (3MU UaRisd) BT AR Mg 3ol iR WMEIR,
AL & IR el (S79H) Uga @Ud vaww) fafgs, a9a—a9a o ger
MRS & ATAR BN | S &5 & SAGH dg | UfaR Bl IMEROI(STeA) T
IR AR UfaR 3RO & foly TA.UA.SILAL §RI SMS.3Sildl &I ARl fda
STTQITT T SeclAR.UASLHL | A< I@T ST |

SIIIHNDBRYT 3R Y§OT BT STRIE—

TITASIHL 99T w0 9 =falRad @ ufa Screrl @i

(i) TR IATEA Dl BT SITFATBROT g Yuoy;

(i)  SMETASNUA. ¥ IMMERVN(FTA) DT SGAPROT (FfSd FIAT B F1fad erar
# 9D WIT & AR &d gY);

iy og @ Raueal o A 1 fafaes;
(iv) fguefa/wMfes ik uRad+i & fafaaE, afe &% &
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6.2.2

6.2.3

6.24

6.2.5

6.2.6

(v) ISR AL & FaOd g & AR e s o ooe FgFor a3 A
g€ (Fe) amexvi(gren) a1 fafga;

vi) g e | AAId gell (STaa) Ugd (U9 URN) dTel SUNIET b
SARHROT (STGRI) / 3MMERVI(STeA) T :
(Vi) RTSUIARS THSNTHE. BT fafraE;

(viil) T GRS WA BT WERYT / SYANTGARI /SRS STANTRAl & J37Ts
I BT Hebol- AT FIIRT;

(ix) g fIega ol (e g0l UHise) & g |

RAUTE, TATA I & ARIH W did Sdled deal 9l 3 Sded 93 9
AUl TG ATERVI(FI) Bl g WA & forg FMeiRa smervi(sran) aroft & dHr 4
Qd 910 G BT YT BT |

fEaufedl /i IuHadrel 3 YTl Qi 3MERuI(SIe) el & JAER R .U,
S R Y Y FA® AR Uik IR & oy AH=gd: 9 g ogiaiid
SRS HIF fSIeR 8 | qnfl, HI3 SR yomell &1 g9 W AR I8d 8¢ d
Ued esge 9 fdafera 81 ¥ad 2| faRy wR <gAar # S H ugw Uegd |
e I TG Sv AN/ UIHTET U™ fhdT STQ | Yadasd ST ersgd
A fged & ol MIRT §RT 99Y® DHIFd of Ty oITudT |

W] I8 [P o9 Baddl 502 8o ¥ AfOd Bl, dRfdP Bl SolaRE I 3fafe
g SIS UV | AfH 9 B | 99 el 502 SOl 9 AMNH B Al SRS
HIF (e f9d9e ¥) fBaa=i gfg o AT FA TAUAIIAL & FoAlg DI Uchlel
P fa7 SPesT W) Add & | o9 fBa=T 497 gSol A A fiRar g ar a9
Sl # (R fufer Sg3 arel) SR @ 91 TATa S @ 9de & &9 9
P IF WR db ghyg (G STHT a1fed S8l e & ReR a9RI a1 ST |ohall ¢ |
SWIET & B gd Yl THUASIHI, AMHRABGAT Bl T O A~ / TABHAR Bl
@RS, SRIMMRI dlecel, UoMell GReT & @aw 8F @& Rafd # oA
SN /STl ®l 9@ /8 =g SRS |33 / RRaumzal &1 Feer < Fadr 2 |
g e W srfvarda: sifdeia sriard! & grf |

Hafea fIaRor Safe), IIAARS IUIRTHRT d1 (AT SLH. I8 gHred
NI T @ @\ U6 ol Qemfied feAie #Hoiie W) 39 TR J
B B ad g8 GAREd 81 & o9 haddl 495 8S9 a1 S99 <19 &1 fhl
YHR BT ARG IMERVI(SIA) T 8| Ife SHD! Wd: AT Jaed o1 1 db
URY el g% © Al 91 q1 H W9 fhaRil 495 gSol AT WY A B Al Hgad
ART YEE AT @ AR Y AR STl GARET a1 Sy |

STIRYE ST Joell & 3msesl & w4l Refa #, o /=g fre R uvra sTerd
81, 1 SISl STl ¥ Jifom wU 1 g UlhAT & AJEAR AARIT: Uh—gER B
A1 WEANT 9 qHAGT X | AfAHTH AR U I B fAREdR ST Bl
AT B T, NS B DI LIS Faell A1 et arfoiogs g9
feanfedl &1 U &1 Fadl © ARl Ydd IR SRl Ay |

fafeT & Igewd ¥ el (STYH) Ugd (3U9 Tadd) & SUHIE /IR
SYANThA] TIT difed SITHdR] AUl SLU). Bl STl BRI |
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6.2.7

6.2.8

6.3

6.4

6.5

T TAORS STARTHAT Thadsil FHfaa (fofrds) @l UV &I TaeROT qell
YA ¥ T sriiq Igfad ofaR URad (SMRISe cxdsl) WX SMIRd did
(T & Tt v gens fafrae) 9 ifardd: €9 2 | AT & fadY amewr sterar
e 9 B ura 9@EAl & RYar AEa: ISaiaid IR SUARTGT I
TATA S, gRT 9N uiRa fhakft wwfaa (foree) <l 9Ol ANGIM @
AR HeTferd 8, 914 O % TAUASIL AL ERT 3T HFellg 7 & T8 o |

U T I7afey 3ferar HegH JafY # ISAIAId AU Yo IUHIIRAT Wil Ul Wi
J 3 AT dd Uk BT AT (3HIE) SR /3T afa (Tadd) dRd 8 @l
FTGAIBROT AT UNOT UAUASIHL & faiid e, Ryarg i gy fedl amaer
arerar fafm 9 g Ut WAE @ At 7|

THYA S AL /THELY, /fIaRor =il Fafia wu & oo i /&3l & folg
oY 3@l @1 ART BT AN e Y 9 qaia q9d Ugel 39 91 @l Arerl
P |

ITGAHRT AR YT Yihar:

1. ST SdTed dg, 5T & NIidRe fapar ufafed ura: 9 g9 d& T
S B 3T T & for srafa 0000 99 & 2400 99 BgdR URT UTaR
Wie Waie g WEre IR &l Jage (BIRHH) el & SIarT <3 |

2 TR I beal g AT UG Dewl W Jdge Iared el ae
Uf¥em &3 YR U brs W bwd Idled dewl bl RaufRdl iR ofie
Bﬂﬂﬁﬂ?ﬂsﬁ%ﬂsﬁlﬁ%ﬂﬂtﬁﬁfﬁ?udﬁwnqmawwaéaﬁ
UEaRl W GARd WA IMeRT TEUASIEL gRT UfifRd ted @
S 3R gal 11 g1 96 Bauifal /oie IuHlamsl bl T SR bR
<1 ST |

3. gfAfed TRIE 2 991 dF Y IATEH g IIIid SATeA B, RIS
qAT ATeh IR IWYad SUST IRIg Ts ARV # AT HIg e aifod
gl dI I9PT Follg TA.TASI . BT 3 |

gfafa 1M 08 991 d% TH.UASLH!. FHAT B

@ TAH TG SARA P, IASAidid Sded e Bl SR fed & forg
faf= 9wg "SI ¥, wdic § Ua OfdR EE U0 9Rv (Wiie fowd
W) | Feanfeal /o SuMiadrsii gRT o UfaR lic JMERVI($e) ARl
@ G d AN (FHYE) d=aR (e UfaR ic Yo ARl g |

@) TRE RIUE/ANE Iudar & forg, orTel 9 @ faf w7 @er & forg
el H Y@ AERVI(S) AR 1 PR IOed dmar S Iered
P, SAad Sdled HdR Iod UIaR WicdR, AR a1 g e |
<, HegH, ofg ofafy & 31 3NUF YA & dgd SERVI(S) & AN W
gTfdeld IRYOT 89 &H &R &1 SI9] |

AR & SATET g, ISAaid SAed dg, Radmel R 98 Sudiadr yyor/
IMERVI(STE)  USYe DI Ydgee &aaRil # g arel fhe! guR / uRads afs &g &f
P TR TAUASI L. DI A 10 997 b 31qdT JAT T U8 < |
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6.6

6.7

6.8

6.9

6.10

6.11

IATEH Beal & folt ST e STRIF Usga Bl SifH wU ad 9 (A Sl
@ g8 ghREa o @ 9 Haew @ 3 ¥ Sugad @ faemes
T /TSI T AT RATH 3R JMAHTH IeTa WR & IIJUTd & HaeT H |

wé’r#ﬁ aﬁwmaﬁa‘cﬁmﬁﬂfﬁmaﬁmﬁw/ JMERVI(ST) WS
P TFHRI MY IO i, IodidRe  faparell, fRaufeal den IsuiaRke
el B o= BT |

JSIIAR® URYUT (SFT TA.TASLAL §RT YA &) sfera faaRor srgsfiaemy o
SUEH # HH HRA DI IMMATIGAT & 3MAdT g URY IUHA AT d IRTIT |
g (CAUASLAL I GHIOR) 37 IRyl AT ferar fIaRor srsiiey &
AT & Aag Raaars iR SUdb=i R {HAT I, MScdl, fawerar s@r gyrRyor
JoTell &1 AHmel & HRUT UfeR (MRT) SIagde™ # iy diods S s B
I H AR T d B B DI MALISHAT U¢ A TATASIAL VAl g
DI GG BT Sl SH TRA Al ¥ 0T R gU Fordd dier & il
AT FAYLH S g, A TEA e F g BRf | ag W fF use,
TR AR TR <1EH <At # W g2 # o Rext (i @ wwifae aRd gu) &
IGfId STed, IRAfdd IATed @ AN gANierd fhar w9 forar Sig, iR
fRauTEal /ol & AT AERVI(STed) DI dagar gRiferd far /e ferar
ST |

s Iqu™ @& UaRU H AW IR deal (Sl B FHIfI< d)d gU) &I
I ST 3R AW fFaunfEal /warell @1 AJgfad ImeRv(gla) bl e
A B T YHIAd TRH @iid H aRdidd Scared / JMERUI(STe) @& A
gRiferd fovam /1 foram g | e srae™ 3R SHaT Ayl Bl TH.UA.SIAlL gRT
YOI feham STTQT |

9 AR YU Gg §RT ORI/ YARIfed ScTed S sffedl 3R JMERvI(STe)
srgfrat fAfde T <fe, 9 FaR & A%ad §8 W 8l | garaeie g |

SUYERITAR MERVI(FT) AR YOI Gl Bl S wU <d A9 TA.UASLHAL
g W1 Sifa e 6 gRUHl Sl yaie @ goig W URYT H By whlae | 8l |
ﬁﬂﬁwﬁu&{ﬁ?wﬁmwwwm%ﬁww@@ gifesd
AT 9% U Sl H HafRd IIaidRe SUANTGA R Bl Gierd HRd gU Bl
BT |

AT faad @7 At WR, 24.00 ¢ dH, (ST SAEH D @ GHIOT § GIUUH
B AT BRA BY), SIARICT da &1 [SWd USPed TAT IWANTHAT BT FIA
UsgS H T URecH Bl e H YW, TEUA S gRI fRF # ofaa: srgurford

SR $RAT A1 | TAUASIHL P JgARS W G & TSR & d
feqd & IR U /9 | oS Rl I/ Td & YD H TAUASIAL §RT
ID! i 3R GIR BRI PR (1 S| I8 -G Arorisaed o & fory
JIMER BN | UATASIHL B IS STRET o= & oy qwgRefd wR ameniRd
3T Ve 99 &HdT M 9P ASC Bl AT |

THUASLH. ST | FEmRll AT I I deg, MSIAd e dos
R g d=dR qage  (BRAM) TR-—UTeR |9 &Han fRamfeal deur &9
SUFIFTS §RT Yo T4 SMERVI(FTe) WS, TAUASLIL. §RT SR, SIRIGd F4I
AT/ METa TSI BT I JuH (STRFIC) TIR T |
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6.12

6.13

6.14

6.15

6.16

6.17

6.18

U R, Wid ged, arg ([9ve) Aier dom Sl emiRd ufar &M Sl 15y
ﬁqﬁr@ﬁﬁﬁww%‘aﬁ?ﬁmﬁﬁﬂﬁwmﬁaﬁﬁgﬁmm
PR T ©, d AN & AT TAfTT el & JJAR fAgd BT Y& HRa e |

(FrSFfei) TqAT YRR, YIRI & AT S FaeIId 8 deaid fdgd FamHs IRT
@ fafeams v 8 |

TN STE BT Al ¥ g &1 Rere FuRoT qon FRF $1- Ta.TA Sl
Al BT | TSAIARS STANTHAT §RT AR & A0 YT [T & SR aierar
AT YHRT, LY. P12l & AAR AN &R R HGR bl I fhar Srg |
19 /T SdTed drw, o TR DURIET amot 3iR UAell arol (BTSSReIMl &l
BISHR) &I A H SRB orar 8 @1 6iffd ear iR RIUEl /aid SuHTaT gRT
AT (ReRgore), &1 GRIer0T &7 @7 oY o[y & fou qd gam R o gdafa amg
T | U UhRON | GARIferd I /| &\ar Bed Tled @i | gvraeia
Bl IR T <IEH < @l ) Taua il # T gt & SR @ wif
® CIgH &l | ysell d11 B el d forar S |

T e (ﬁﬁ\_ﬂ:ﬁ) P BAARd PR B g ¥ TATASIAL U |yl
Wfddd A Ydadl gl /&AdT b 02% W BH DI AJA! /&HAT D AT A
SHR PR Gl | AIUIY IeUTa Desl § SEF Pl HH Pl T U 31 TN &rHaT
DI A H TETASIAL / IR UASIHL ﬁqﬁﬁwﬁmﬁ%mgﬂﬁwm
qdb A8l R 19 dd SATET ShTs | gt (BI) 3MSTH BT UdhvoT el &l |

THUASLHL A w7 | UYT AR Y IAMERVI(ICr) ST H gY aafas
HYRGAT BT GARIETT I8 Sires & forg ol b @ fedl oaiaRe SuanTehd
ERT IR Wl (@FaR AfT) srerar die—iie dr =& & o W&} | Ay W Bre
g Uhs H AT A1 Al BT Uldded YR Sifd /HrAare! & ol RURT SR .
TS 3RAL. Bl AT ST |

ST 3R ST IS YR YN $es §IRT Hal ST al o0 /ISAidid Sded &g g
SwETRal e gevnw favg W oswdl OId e welRa w0 IR BIs
TRTARS STANTHAT Ul BT emaT &l UelRd oxa # fa%d 381 & af & &
B H TR B &HdT UYR HH B QU S |

IR gRT faw g -

e rgAfaary &1 gomelt # ifaRed emdr Suerer 2 R a1 a1 quid: 3ferar 3fera:
Jfferdd WU | T fBar T 7, 1At d W dF fd9d ¥ o1t Safdr # SudRT
H 21 foram M € a1 U UaRel | fQa9—qd SerdeR (SToraR) @ srHfa el |

U AT GRTd @1 Wi & ol de Jggaiaxel &1 fadid ¥ dF faad &
AR, frg fea9 qd ATaeR B ATTAHROT & oldb gd gy 13.00 991 & 918
81, TATASIAL BT Y b1 o Hep |

IR0 & oIy Serrs @1 2541 gy &1 fead g HeudsR ©q dfded 229 fadd
3ferar 239 fa¥ 31T 9 A8 @ 249 a9 & 13.00 o1 T UG by G |
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6.19

6.20

faeqa gfshar grRT srgHIfad urey # ferd &l |
g 37afY Bl AU TR B T I UTaE A B |

gfafshariia ureR T dieew A=

1.

50 e 0 dLUsIR. e /IO & FH § TA.UASLL Bl IS 3.9
AL BT IUTAT HRAT BT | 97 UK dlecsl & 1 GILUIAR. IUANT AT
103 gfoerd fReiRa dicesl ¥ W AUIMR. & UY0T (S91qRM) | g1
= |

2. A IR AREI, SIAHIRE S AN AT TH.ALY, | el @l oIl © fd
g WM (Alhd) TR, @fgfd (FFTaa) Suael oxmd, difd 9 3ffd
Swacd s | TSR, § T8l &Y | MHfaRad oF H IR Hr=asd
BNTT—

(i) SYHTHIT BR

(iy  fIORUT TRABFR BR

@iy  11,/33 DAl IUD= IT 11 D! IR Bl TR
(iv) I Swaee SuU-d<

(v)  ORRET o

3. ST YRV IUHA (A1E1G) & T 400 /220 el dlecol o A €1 WR <4
UREe 5T R URYYT &% & JJa¥l & AJAR B |

4. Pficd SRS wic P BISHR AT SRS dva gIRT MU 304 &9aT AHT
(@Ufaferdl fafe) @& ik TATASIAL & el & IR Uldfshareier
GfeR STFRS /Uaold &A1 Afed | U dIUeiR ST/ UaoTeed & ford
Plg YA STRIST PUHT Pl &I fbaT ST |

5. FUIMR. HHAYE 3T 99 W UldR Hhdex 0.98. AT I 3Mfelh A
A B oy AN foam S |

HATAAI &l BT UTer:

(i)

TATASI L ERT MR &I I fre dfear & fa=ft f ureem= @ qRaR
Al TR Seoed @ A IR TATA Sl gRT Rre dare 9 S9@
R &I GHRFd HA 3R 5T | Holl UoTMell & Fared H GeTdr a
rftrpaA fdafiar &g M3 9 srures @ Sgewd ¥ fay wv feen fden
@ FAq 3T & AWl Rl fhy o |

I SWa (1) § Hefid TaTASIA. & Rud g 89 W 9gfa

HTIIATET NI BT |

THUA S a1 fhdl =g Aafdd g1 wou s dfear & foedY utaem= &
JUTAT BT AT § AT AT bl i aafad gRT AivagsmRedl & Rure faar
ST BT |

o1 fafreml # fodl o/ a1 @ 8Id gu W) T sy e dfedr & (el

JIqe™ & T &I &0 4, V0 Ffdd & [dvg W@ (gel—HIe)) Sriams!
B DT |
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621 QI IR BT YA T HRA—

frdl Y TUTIRE SU—INTHRAT /- TR SUHIdT gRT 309 TR Ui, IR
I 3R URadH (JA18.) UHR, 3MMfE BT I T B FHal I PR H
SN fdeid @1 <9 #, UWIfdd UeTdhR, UdHRoT &1 RUIC MEANT & Iwd a9 &
forg & |

——000—
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71

7.2

7.3

FATI—7
EICEHE ISR

|qE fRrgia—
fy fl ST & Uvell § B ard QW @ AWIfad TR SeoR dSUS]
RURHIT & BRI, $SGA FHRIT & G & ©Y H YICa=M AFD DI HHT STl
2| 39 URT H REdH UM AEwdadr FEiRd B, wife &l sesd &
UICHRE Ul H JMUATW UICHRIE d] fHude BT SR YR, Faed
(Fe¥Fexa=a) TT 31 AT & YUMell § W WX J&HAH 8 Fadl & |
g SUFReT & fHN N AR BT I5T IRV YUTSHl 9 qb |Afrd <@ @l
AT T & BRN, 99 T b 39 R[AqH Seoliad [9eaa-d, Ipte, el
aﬂﬁwﬁauﬁmﬂmﬁgﬁﬁﬁmwﬁl Doy fagd urfereRor
(fgaer o fagd o & fAmfr 2g da-e ATATS) fafrrE, 2010 H Ieeifad
BT OIS BRAT BN | AR IATeA pURl AR fAaR0T Sreaaeny,
gIcaR &g del IR Fgfaa FuRer (@) &7 & oy URYoT =Ry & ATy
AT B 9 59 Giedl & e 7.4 ¥ fAffde w9y & Hior g9l wu 4
FI9 IR Yl AR/ SUGRYT B AT HR, B BRAR! B ST | |
39 URT § SooilRgd, WRTT IUBRY DT YT w0 A I ) FuiRad a9 & iR
IRt A1 3 T TSATARS STANTHRATS §RT UIcaR™ & Hal 9 SUgad Al
GARET B AaRIT: TSI HAT 8117 |
AT gaTdl TSRS SUANTHAT W WM g Fedfd & 997 dicaRe dfeT &1 4
Il Sf1d 7 U b SRy e/ sierar 7 81 faewe fhar S| el wgdfd @
YR R YICaer Yolell 3RATS ®U A Feurd fbar a1 8 oo /3ferdr faeee  foar
T B, aafﬁaﬁaﬁrzﬁ@swﬁwywémaﬁ%qammmaﬁ
JETell A Al A1 | Al 59 AR H FEAld T8l 81T © Al debrd e
SUBRYT Pl a1 F BT fear g |

frfofad & deg § TSI IRYOT SUHH (TH.E1Y) ENT S<ARAH. & fAade &k
Hell8 BT U YT

1. ST YRYYT YoTTedl # Rre e e o1if¥e / gl &id Se & fdgelwor oR
JMEMRT WIRFRTE YOTTell & S99 \fdadRol & forg  IIoi |

2. AMEARST T Rivew saftee AT T X fhadt Ral @ Siuw /ST Rar

ST DI ATSTAT |

3. faff =1 Sub=i d I ISl W, fevexdd Rebrex dOr Biee dider &
forv ame v Rel, e AT & foTw o e 1T 3fer fhad<il Rel &1 gieror
eRew) dom uRoAr (Bferde™) far S=r =@ifRy, uew™ Ufdews ud
GICIdhlel H3Tel § §Idhl AT BT AMRY |

e 9989 (Protection Coordination)—

IRNARS SYANTRASI G Wwéﬁ@r Eg ﬁ%{ﬂﬂﬂw [Eal] Eﬁé‘cFEFr SECIRCNET]
P T H D oY TORAYAD BRIATE BT S | SUTG SHIs H IThR 132
DRI/ 33 DRl AR 11 DR B AT & L BR ddb UeRE Rel a1 AT 39
UHR B S Arey rad a9 aRReIfadl 3 am3 Ffegaa arT &1 oferT fhar o
A | UNETT SSER URMS AfSTH T §99—99d W 81 dlel 918 & giRadsi
B ARG ITIRTHARI H AT HT | UieaRE Rl & HRI e o
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75

Rt S &1 STl don eIs WRE, Al B dr S sifha fhar S der
Hmﬁswwlwmﬁﬁémmﬁﬁmdnw%qqumudn
SWNHART H UG bl &I difdd  RTIT BRI | FAK  ISATARD
SENTHAR & U AaEte w0 9 Aaey W RI§d), gonell & e
(PTfhREH) | uRaddi, afe dig 8l IR Rel &1 Fwifad g dfie & Hay
2l B |

IR IATERN], SUGH  HUFEl AR fAoReT s=faeniRal & |l UicaR
AT (PlAFSeH) & Hag H IR f39el a3 3g 9afd d6a i &
2Q SRl BRI URYY JAfTUR) Uicaed Heel el @RI sr@r &
FAAYSTD YICaR gal dI Sird BRI | IR JJATaR sTamle dodl H
fraR famst o weafd o= & 9 sEr WIeaR RGN Bl GIRT & Gag d
@RI HrIATE! IR BT |

BleT FollaNs qHYT TAT ATBIAD T (Fault clearance time and short time rating)—

IR &1 e |, IYATH TE Fidhe PN ST qA FHI T I URYI YoTTell o
AY I3 fHl ITiaRe STARTHAT Joell § TREl @ R # eiffwmad wiee
FRRE AT T W9 5T YRV YUl § B WRME BF W dg fded
urferesRor (faeggairel e faga amgsl & fREior 8 ddial Areus ) faffE, 2010
IR By fagga urirsrvn(fre Arevs) fafrad, 2010 & el F=TER @

. RIS
et ‘%"“ﬁ%ﬁ? A 2q R | @ewm) @
qreco araf TS APCIZA | <Ifed Biee

FARNE A
KV KA (rms) Second(s) m.sec. m.sec.
7653 40 3R 50 1 40 100
400541 40 3R 50 1 40 100
22041 40 1 60 160
13241 315 1 7qdT 3 100 160

RISATARS STIRTHAT YUl R ERIE] & foIU HeIfT Blee dolliNg I9Y TR AgH([
g AFdl 8, Ry 98 o 99 .Y, & faar # gomenl @1 uRRYfY 39 =g
AT T | UNNUT YTl | e IS faaRoT Bul /3U Taid decH” el THer]
3 forv faf= el R Afde gex @7 uferd ufT w9 9 Xu=afReT &war &r
R Tadlg, Hm| A W FaeeE H Afbe dmR @ qRT (C8) Iy=aT
AT HICYH @ Hlee (WR) dad & 120 WA & &H a8l g1 @1fey (20 gfaera
3o &1 YTgeT 9fa=T § yomell § gig 8 IR 9¢+ dTel Wiee WR Bl & ¥
R fhar mr B)| IRRET v # Ripied R wH @ fov dRd Wi,
frfera TR e © fdR STRYE &7 BR W 8 TR fhar SH1 arfey |

ST YICaRa JTaeIHai—

ATyl & 274 A=d USHRME “HIYIA A UICHH 3 TANCH, SIFNeX
TIABER, T 220 HAl T 400 Hdl cdd” ¥ fofaa AFtee @1 SR e
Aqd M1 ST A1fey dor sy fagga uifdreRor (fega wa= 9 fagga os foHior
B dPAId! ArMGs) A, 2010 FHI—FHI WR AT AT BT Tl HRAT A1MRY |
ST URYUT YOl ¥ S 41 STRIST Sdhig 9 S |41 Haerd fagfd SuaRor &l
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7.6

7.6.1

7.6.2

gIcae™ IUYdd ISR eIl | I S aled difds SR Sdhlg ¥ Yo 8T
¥l TR & I & BRI IA5d URYYT YUTell § Pig Hdhe Ica~ = & | STReR
e Il H BH | HH, [SHRe UIcaRM, J@sMd HIcaR, e 31ef Hlee
gicaed, fhes URNTS /Wiee HedR URRM  (S¥—o  UaRITScy™  Uolell TR
JUATR), Tfea Riad=1 WIcaRH, s} fhaddl, 3NEr Yolad ATCET, IH3AY
SIS UIcRM dT Uid RAfUT Wica@™ (200 #MAE ¥ SHWR SHIE | TAd),
d 3ifh fihes Uicae, Rael dfar UicaRM onfe eifarda: wwfed 8| Scared
A3 @ fIga UeRE R (SAfdgdd UM HaRH) B FAl B AR B
faga wireRvI(fagayel don faga os+l & i 8 de-iel AMevs ) fafe,
2010 ¥ faffdse fhu argarR rm|

URYYT AT B RN MaIIHaN—

NHN—

IR ¥ Jfqd] SUdb A Hdboll UAd sUTdl oisd § fA=faRad dieee g
JPHT YICaRE o BFT AT | T T TR WIeaR R 319+ Hifd # fodl dRg &
IR W ITSITIRS SYIRTHAT BT 19T IRYT SYHH 7T BRI |

qIaR SIRICT &s | Mder arell T8y, & ded & UieRH @ forg Ret U=
BT WA SR HI 8N 3R SHBT RG] SOd & gRT {har S |
ST oed 9 geafdd Ror |afeT serar R afe d§ a8 uRady ke g
THAY, W FE G 9 9D IAE ¥ g SFFAIE TEET B far S| 99
¢ d FOR ddel Aed BRIR Didc /IUHI0], AT HINT IS HT WA Tl
IHHT IR TE.ELY, BT T, e oIy oM | rdfad goh foram e |
R \ﬂﬂd@mmzﬁﬁmﬁm’é HIaRE AU TAT g, I IR IUHH
(TE.E1Y,) BT AR SUART BRI |

T TIIARG  STANTRTT dfek. Ried #, Yomell IeaRMRa™l & (TH.91.09.)
(w@ﬁvaﬁ?ﬁﬁmaﬁﬂﬁ%ﬁwﬁ gY) forfed, ufasIfua iR URY &= &l
GfATSTed G dIfs =T AR & e UNEUT Yourell Heareld &) Hab 31R
qlecol PloTsd qAT ATAYU BRISRI /FARle 3Mfe @1 fgfhr 9 dawe fefthr SRl
Rerftil & qama 8 9@ | Ife {0 Jomell TR (THUL.TH.) BT JaT | e
fora ST & a1 Ul |ar bR @7 sruferd orafYr ok HRUT SR gU UH.UASl
Al ¥ AT Ut B ST |

400 DI YRV TS

A TS & WA dTel 400 Hdl CIRTAIRM ole- § & BRe U YIicaR
T B8Rl | eFf Rt & dices @l ol A4 @ o a9 Rk @ B foar
STIORTT @7 GFl Rel @ Pe T oed el @ af = &R 4 B fdhar e |
A 1 UCRM WhIF ARG, 3 S, A Wies, B QldeT, S8 R Ao
@ICRE WhiF) Afed SiM—2 Blec & Y0 #, RAle BR W WRfAREa far fou
AT BRI | A9 2 GRET WhIH AT dl I UBR BT JARSA 3 S, A wies,
HRE Qe fSCH GRerr W (AIcaR WhiH) TAT SiF—2 Hiee & Yol § RAre
BR R RARMEA R feu areqr 2t siar eRiive 9a e, SR,
FHART AT Bl HRIRS HRIX RARRT 3 Jad Ifie diewE whH gl |
wwéﬁﬁvwmwmwmwaﬁﬂ%ﬁm
NMARIF B |
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76.3

764

7.6.5

7.6.6

7.7

WS W gl TivRIe @R dleesl WMol & oy @R dleesl Ral AT 9T
BRI |

400 HdT TAT 220 HAl YUMell H THY dH3T YIS Fad ol 817 |

400 Bl T /220 HAl Ao & YR H PRI & AYH A gexicy Javell

B TRy dIfh e84 & Udh BR &1 27 & o1 BR W Y gidie 81 99 |

400 DI 99 IR

T 400 BT FAELIH H SGHRE ed & U 3ifeiRdcoR afkd dibdd I
IHY (TA L) 7 99 IR BRI Uicae™ Jiorr Y ifaria: 8 1 Ay |

220 PRI URYI AT
A THERL & I dTel 220 Bdl TIFAIRM olg H, R, <gAR®, 3 §F, A9

Wies, BRE TfdeT fewed, UIedR M Whid, UHd: Wier Sexely Hhierk dIfed Rye
BR W (SIF 2 Blee & Y0 § ) RivTer o feftvr g Rivta wme R arer ey
REATT Tsocdd S cisd dfed 3193 g a1y |

IHIAT YR B v IF SRR IMESIvae! 3f@r o Rol a1 Th
SRRAIAA 31 Wiee Rl BT a1y |

BIc () AT dEd & oIy SUYad dhfedd UICaR Il 3UTg Sl Ahdl
=

220 ol 99 IR (Bus Bar)

T ASEAYT 220 Bdl SUDG (S SN SABIS o, GSITATSNSYel SERBRAT
UG IMfE) H SN osa & foly Uil 9 JEIRddoRr ded 99 dR

SHIRITS UIedR = AroT 841 arfed |

132 DI AT

Uhd 3 O, Wies /AM Wite wied T UICwRM Ao I’ UIcae™ & w4
H MYy U] BT AT | dH3T YedRE H HH | HH 2 SN SSITHS!
R e Rl TUqT 1 SRR\ 31 Biee Ret 891 =12y |

BIC ST olsd @ oIy Iugad ddbfedd UICaR Il ded 37T oIl

TRy |
TITPRR TSR B AMaTHAN—

(i) 3MTET CRAHIFR, JTdR TRIBGER TT IR0 TIRIGRER &1 UIcaRM, S fded
TRl (faegga wd= dor g area FEir 8 daeiial dugs) fafrm,
2010 JoI HNET & AR, BT A1 |

(i) STIS FAE B ST TNABFR TAT UTdR SRABIHR & AR dIsf=evl &l
JicaeM TRHC 99 dl gMiMe Rg< Brer gad RmRia R grr
fpar ST =nfey |

(iiy ~ SUAST THFR & foIv @R waIfdT Rel Suater BT =1y |

(iv) |9 400 HAl /200 DAl FId SNBER H arsfeT @ forw srfania:
RRgace a1ef Wwiee @R § UH) YICaRM 8 =1y |
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7.8

7.9

v) =@ JfaRed IHH dH3M e Sfbfre =REaw wwa @ 2w ) SR
PNC qAT 31T Wlee YIcd™ BIFT oY |

(vi)  FHMIGR AT (Parallel Operation) @ foIU U 9370 WICaRE H SRR
BrR BT a2y | gdl o Afbe & Ovg UewM & fov ogf &el i
R 3 FH-ag= (Overall coordination) Pl 3@"’4‘% T © g8l 3Er dNe
R & 8 I sy tferde 89T aifed | denfi, IHesioiT oe &
SRE (Inrush) & BROT 39 00 TE AT AT A H VW IeawR (T
H Je T8 fhar S oy, o SNBTR & R W A 8

(vi) 39 SIfaRad fagd Ucw™ H, 19 sMcs R, a8fS<T TRRER UIcaRM

TJAT 3Tl SRR YIeaR ¥ Jifvanda: Sueter gl Ay |

(vii) SBFR & foy FfaRaa gAaq icwe UeH &3 & RIBiRE & S
B

@ W 400 AT UTAR TNAHHER H SHIRTTE, 3IRSU®B, 3N Sl
(ga feweade Rel) don sfex wafeiT Rel 891 =12y | g9
IfIRTT THTT IMMSSITHST 3| Hye dAT 37 Hlee YT IUTE]
B ARy | FAMIOR YAt @ folt U9 d%er Uicae H Tad! g
Tael 96 & oy Sexfefi gFr anfed | g o dfde ¥ dicae
& fo iR ave Rel H 8% W sy UleHe T =iy |
fIgd Ucae™ & ofdmar TBER B ga & UM o died],
@S U TSR (QNUASR), 3ifaet |, N mRes Rel, asfST
CHRTR UIedM, 3ifTd SFReR UIcae, WOR Rellw ared (Hemd)
feasd & o 9 feu g W fNaRid: Suder B9 @Ry |
TRBR e & folv Sdd URIRAT Uiea@™ Ao & Rk &t
ST 2 1 ?

@) e IRSUB UM & viii[@) # falRad uew™ Y 220 &d1

FATT UTdR SIGBIR § i arid: SuaTel 89T a1y |

(ix) QST B Secl TWRI AR, I AT IFRLT A ITANT BT Il 2 @l
IABT ARICT INTER, ol BUMIe Tl Jgd fSwergie Rl (TTSRIR)
geaRE Afed, WISl @I U= Scel diBfST & ®©U § dde ®R A
Ffed Ui fhar S =Ry |

bl FBR JHIAT GReTT (Tt ea=r)—

fret Afhe I @ Uicfded R & fou wdie urd 89 W f2u fawedr @ <9 H,
Fegel Afde ) & 99 Faed F FAIRTT I Afdhe gHR, Todd eaRE &
qed ¥ RAqH G9d <0 9 g0 B9 P smawaddr SR | U gRew, dfdbe daw
3R PVe SBIR & dF B ST DI W Hd¥ Bl 2, o fb el 3 uieaw= o
PR T8l 81 UId | 220 Dl 3R 400 Hel. B TAK Afbe & AI—ATT 132h@] B
FE@ayut gRuelf TR #) Alhel Sh) BT e Rl B AR |

feda R, gde AR TO1 TEd RipFEoeH SUHRv—

JAD 765 Heal. TAT 400 Dl Al b A FgUH AfergT (exedd RareR),
Blee dlbey H W iR e RipMgoed IUSR0 (SUEs) @ giau Sy
BT B | TP 220 DR IR SR dices] AN B SUB— 3fqdT Raars W
gdvC GINR, 3T ¥ 3Tal SUBb— & 9N & w9 ¥ 3far Raears wanferd gomen
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7.10

7.1

712

713

P ©9 H SUAE BRI SN | SUBs 3T Raoare § oded & #rgq 3
WWWWWWWWWW( )/ @
TATATHROT YOTTell bl RIS o 8, Clgd RISl UGV &I GiaeT
GUfeAT, TR Bacll 3R URHAT SYBRO oNfe & ST SUA] BRI 8N |

faaRor gonferdl # TiamrR o YREm (GcaRH)—

AR yoTrell IR STEee Sl & B TRABERT 10 MVA 3R SO 3ifSd &1 efFar
R FHAMR IRETe 7] [SHRe UIcae |fed 9@ TgH ol 3iaR e 3iR
SRR fhar Afed 31ef Wice W SUEl HRIIT ST | 1.6 MVA &7l 3R
AP fh=g 10 MVA ¥ HH &HAT & CITHERI HI &l (UICaRM) CTIgH ol 3ieR
PNe, 1) Bice AT v Ufed (Rafeacs) aref wiee Rel gRT @1 SITwafy |
SAD AT B 1.6 MVA &l iR S9N 21/ & TIIBHER & ST Buchholtz Relays,
SIS AT IS THRITR GRETl Ut BRIg ST |

AR oSl W e (W)

33 BN M 11 Dl BT TR oA & FIT fIgail / Sexma fageii i) i
IR PNe AR 37 Hice Rel FMFHR IUel HRIY SIYT—

() G TS Bre— U B (Tesoie) Rl dfdw & = favg g
P TG IR QST B AT 3 Biee Rel qAT AF—SRNRMA AR
e Rl |

(i)  FAFIOR /fadT (=) BIex— SRNRA CTIeH o MR PNe 3R
a1ef wfee Ret |

Jub= PI [EATeA (3TRiT)—

T BT YUIEl BT YATH 40 Y DI SiaT YARN g AR Th Adbs & T 40
fell TR a1 SO Qe UvIell dve & forv wuifed (fSome+) fhar <o |
HeICR B IMPR B R H T ST Heder @ foly IWANT 4 - T8
el B =YATH ST WM BT &% 0.12 Feiiier ufaay ot Seef | 9ol &= & fog
TR 3R afed (ArefcT) GRem GATd IR A /8585, AFGS H U]

AR T |

URYUT ATSAI, SIBEARI, RIae’l 3R 99 dRi & foy dicqe fJaror o=y fagd
urfereRor (faggegel dor faga ogal & fFHior 8 deiie! Arevs) fafm, 2010 o
faffde fFargar &ar wr g

1. URYY AT GRET

3P gReETT 765 kv | 400 kv | 220 kv 132 kv
or 66
kv

@) |1 50 g v v v v

(@) |#F—1 O gRem  3peEr | Y Y Y/N Y
QeI et gRem 3ferar
L2 A 11 o R

SRR GReT
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(M) | SRR ST | Y Y Yafe &M, 791 | N
Sfie A m\ eEd UaR IR W2 W
@ 31ef wiee Rl R B AT N
(®) |SRR®EMd gReHEd | N N Yy 3afe w-2|Y
Sfthc fAfH <Ed efa” YA &l BRIl
FNe 3R e wice ddHaM TIT 2 AT N
e
€) |3 ®WR W P dieedl | Y Y N N
gReT
@) | 3ifer RaaArmsHT Y @ | Y UheT | Y (Thd &9 AR | Y
B 3R | B iR | 9 o) (T
& o) | 9 w) )

Y—qifdd; N—difesd g1, 3k Y/N—Vfod

ST UIeRM a1l URYUT ATS4l § AHIA] HRIX Tss sex fftr arerar

BT BIER B HA—1 AR F9—2 & Iy goIsd de TNHFR BR q

qiecsl SRIBFR HR ST H foTg e |

TIIHTR RE—
HHTD et 765 | 400 kv | 220kv 66 kv
kv r 132 kv
(@) | fewRraer gren Y |Y Y Y
(@) | SR FABRET e Y Y Y N
() IWRTFCS 312 Hiee el Y Y Y Y
(&) | dP3U SRRERME 3R dIe T | Y | Y Y Y
3 Wiee e (STWeE 3R
g Ags arar sfusy gRe)
(8) | Buchholtz WTI 3R OTI (1 MVA 3R | Y Y Y Y
W ), MOG fag o endat <lad
@M, OLTC & foU TR,
YIRTRE!, THY de) BRI & forg
e iR gfalfie aFr aEel W
IR MR B ATSHAT I FAIT
@) | e aigfeT et Y |Y Y (100 Y
MVA
ST B
SWR)
() MR TS 3™ Y Y Y N
(1)  y—difed

WTI—aTS ST dushd Fbdd: OTI — S dlUshd Hbdd; OLTC 1qdT oS
20 ToR; PRD — MR Rfea fSarsw; OSR — amgd w91 Rel: MOG — F+fe®
TS ST; SA —5 TRRER
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714

7.15

7.16

717

RIaer gram

HHTD RET 765 kv | 400 kv
(@) SHRRRIE Rl Y Y
(@) | 3IRSUB el Y Y
() RIFeR o qhard JReT (SFuSH <Igu srern Y Y
Sfhic TI8H SR Pie 3R 31f hice Jre)
(@) Buchholtz, WTI 3R OTI (1 MVA 3R SR & Y Y
forg), MOG fag o et oldat 3™, TH.U.
(@fe amazas 2
(1)  Y—daifed

2) WTI- aEfeT dUshd Fodd; OTI— IMed dIuhd Adhdd;  MOG— WiHeH
S TIT; SA— ol TSR

9 IR WS 3R Alhel SHY §HIAT YIeae-—

220 Pl AR IR dleesl & IR GG SYD-E] & A=A I ST RfeST
TIF Raerel R 99 IR Wed®H 3R dAldd SHI 9H3d YR ST Hls
ST |

SUd B AT | WeR=H—

IR AMS fafeer 3R /sterar sy faga wrierexer (faefairel e faga areai
& AT 8 Aol AGUS) A, 2010 T dwg faega urfdrevor (JgRer ik
e uem ¥ waled Sul) ™, 2010 & SUEdl @& AR ARG
SUANTHANTT U HAKT UGN BT 31T & SR I M B NTaRid: g
GRET ARAT HNl AT AT T |

IRITOMAT (fersie™) T wiEor (SReT)—

Erﬁfﬁwaﬁsiwa@@'\frsﬁHw Blec & Tplel 9T, W 1 Ul & TE
gD 400 ®dl, 220 Hdl, 132 HAl IUb<= & UL AT DI AR 4
BT | SRS AT /B B O UIcaR ARl &1 AfST, FH-=ag-, oiem g
IR BT TR rfvrarda: Hefed &1 2 |

SICT el TaeIhdi—
39 dfedl @ Sel ol T ( IFRE) | SooilRgd s ISATARD
SURINTHAT IR IR YRYYT IJUHH (THEI,) DI SUTET BRIYT |

——000—
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8.1
8.1.1

8.1.2

8.1.3

8.14

8.1.5

8.2

8.21

Y — 8
AR wfar
T Rigia:
fre dfear & s9 9 H fdgg urwo, & A WAk o9
forareiter / ufafsrareia / uuer oifaa /SOt dfaR waeR, diees!, haa™dl anfe & 3fdd

(ReprfSw) Tom =9 &1 Flaer S U« AT =1ty dAT SR YOMell ST IR
ST, BT oMfiet fobar T 2 |

IE WAl TRIET &vs, IuD=w qAT SXBA H AT DI AELIHAT 8 Dald
fae@ wieeRor (Wexl &1 ufismue iR Hare) faffm, 2006 ARI—990 W
TATHNET, H JT IooifRgd &I Ay, Idh HIeR, IUHIET (FogR) e (CR%
Hlex), T 918 Hex g TGl ThrefeT 7 fifSe Hiex, o1 waffid ol 2 |

Ig Gfedr e SUBRY O THIRIUCS TORRINT JIT, dRc SIABIHR g dlecol
TIIHFR Afed Uil HIex & URIeToT GRATOET TRAT HHIRIHT &l nagadar gfaurfad
A BT T | I Afear fodR 9, STeT Fuve, SRET T B uoTell, 7 HeRT &
a1 Il ® deIdT B B, WRIE TAT §¢ Hex &I AT § ST & Adbol
& forg ufshar dem AT sifaxoll & #eg fdare gorsiy & fog Anfee «
fafafde o=ar 21

YA YT I BT fag]d YT BT aTel SRS §IF TEIC W & AR
HedT BT qer S BR 3Ifd Solged Ufswe 9o Sid s ¥ Ui ey
GRIPACICUE

Ife U9 TR UT8H /ST /ISTTdRS  STIRTHTT Hex Uad &Rd & ol
ARl & fAfelT 8 T yaTed & oIy AidedR doIl d—Ae fefdl ool g &
AeTH W ARk CI9H ST @ 3RVl & fofy TAUASI AL B AR Fiaer
SUSTE BT BT |

ded 99

Hiex TT Fdg SUBUT & AeH H MHfeIRad AR AFG (JAT eI Heerd)
TASg BRI —

HHP | AP Gl AP oY
@) 3 13779 G efed dic B Hiex BR @ 1.9 2
JMSTH 14697 THIfCH SRIBIHR AMRTS dlie T TAqT @l
TR < Hex | a7 02T T .05 TF
ST 2705 PN CIABIR og ARAI ATD
ISV 3156 @lecol SIIBIR Bd YR AS
JMETH 9348 BT HURICY T HURICR [SaIgey B AR
AH
ST 5547 BHURICY @lecol SIABIR B YRATI JH
(i) gj%m APBAID! | THLRCH Selfdgdd goil Hiex Bq fafas
—88
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8.2.2

8.3

84

841

(idi)

AUl AHAIDI | DIET HIe ATST USRI Bq fafrasT
RAc—111

(iv) | 3TETH 9000 Solagidh d fagd JMmIeH =g Hehd udfaRo
SR ufa |
(v) | STETd 12063 grcae Sl & aiiexvr 8 AR #h

frafalRed IR A96 (T s |Ifed), Hick 9 Hdg SUBRU ol RO

Ad &1 ST a1 Hd el IRd # et e 781 8Ia, UAsd 8il |

HHIPB | AP Fea% GG R

M)

3ms.5 4. 687 | fohamelieT gl 8 vl wfead dfc ©c Hiex
% for fafcer (@3 02 T8 9 05 TN)

3Me.3. 411036 | fehameliel gioll 2 THIE(CH dfc b Hlex
@ fou fafder (@ 1 9 2)

3s 5 11268 | ufdfshareiier gioll 2 vl &fed dfc e
Hier & fog A< (@ 2 9 3)

AT

fSPMI IR SUA BT T arell Flaemi—

NSITdRe SUANThR] T8l hal garsd g, HIexi a2l Gdg SUBNU & YT ol

SR 4 & oI ATaeId WA U BRI |

AT

JoTTell &1 TTar ([ 3R I)-—

HIeR BT w@fied iR I TR R8T —

@

(M)

TR I fvgell W UfasIfUa §ev%d Hiey, =g URYU IUHA B
Wi & e

fag@ &1 ToFT iR fIfelT & Igew ¥ Suad SU IrgwE (F) o
JUTell Bl BISHR ISAARS TRV YUMTell & 3ok Ao fa=gall W
gfreIa A SeXBY Hiex, Nod URYY SUWhH & Wi # X2 | Hex

BT I IATARS SUIARTHARAN §IRT I8 fHAT SITQ |

faea &1 oM iR Aol & Iy A SWa U e (F) AR (@) &
I UonfeRl BT BIgAR aI JJATEIRAT & R AIoH  fdgall W
gfrssTiid FAvd Sex%d #Wier, Hafdd gafdur) & Wi # & | Hie”
BT oI AT JSAGERIT gRT a8 fbar SIrgar |

fae@ @1 oM iR fAfehT @& Igced A otk HaroH fagall wR gfasiiug
AT eXB¥ HIeY Ol SWad U e (@),(@) AR (1) & Ifdd T
3T ST 3N U IUHIEIst & IRERT ¥, & W@ifficd [9ga & vl
JIfd JIFATIRT T M| HIeR & Hod U9 Tadd IUHIEGdT §RT a8
feam SITQa |

IfT STaeE dieest SYAIGR & forv S W IR yomel | FAIRTT €,
ST & IRERN H HISRAT, Holl &1 70T Jorr (e swiare g g

USRI Wiedl & Ueesl & JJER I8 |

:

65



84.2

843

844

845

8.5

8.6

8.6.1

JARA 37 (SRS wics)—

R UNIRE Gl R MRT SHoll SATed WA Afed Udd IdeA |33 & o1y,
e J NSATAIRS IRYT YoTell I Ycdel wy I J1qdT Iod URYY SUHH & 3clTd]
frdl 3= yoell & ARgH W SN 8 U WReX cfiHd, Udel dlss 31k
TYER ¥U 30 TABIR (RS d18 #HIex), T SMaiien] SRIGHR (JUel), I
TFIHFR H.UA.EL A8S TR HIeX o T B8R, do e § dfdRk v gRT g%l
SRE BR TAT fSAaR By TR W= o Tt 3mse Mg BIsY TR o 81 |

9 YRYYT SUHH —{IaR0T SFesy & #ed HieRT—

ST URYYT IUHH RT IR eN] (e SIABER DI BIgHR), Bl Ui
faRor & A9 & o, SU o= ¥ WUd 3Tl TR SBHHR & Ud @ A8s
JAfd 132 /33 & 33 Beal ATgS dAT 132 /11 Dl & 11 Hel Alss W H AR
T HRAT BT |

RIS IR0 SFATERT @1 M H Holl HI TN B dlel HIex FAK dTe”
STM aTel (3MTSe TMfAT) 33 d@T TAT 11 Dl Brexl W Sul HRIU e iR
TRl iR CBFR & Td @ 988 R oy g 3Mfse Hiex ¥ Tl @
Repfrerferrer fd&ar Sig |

UGS AEAP STANT (STt i) AleRiT—

IS YRYYT SUHH SUbE d Fed SUIN dI [GUud WCIH ShFR & Td @l
e W Rete far o1 =1y, Ife o1 SRR I dis @ IifaRdd 3=
R dle (A F@icy, e dige ofe) &I W1 fIga uery wis &am 8 af
T3 WIS Y STRT—3TeT HICR B FIwRAT Bl ST A1y |

T HeRT (@A feRr)—
cRE AT @ BedR 3 WA @ foy @ dal |l I IRy
SUHH / STARFET HH gRT gfdagad MUferd 81, yames AIeRa &l Sl =2y |

ISY YRYYT IUhH gRT YT MIIIhd] TN TR HUGS T =T MIIIDhdT Dl
3ffa wu foar ST =nfev |

AR Jurmell ST HdTe T4 HeER—

AleR & FAET 9 WURY $I 1A QoI Hiex & Alfeld &1 s8N fad AieR
foeen @1 |gfaa oo, e yorell & Fafa Sevre, A, @138 den
Al & FeAl B SifE, dad Bl TR wY A BET o IHaT FRel,
HIRE /SIS BT BT, ALEL, B3 Hiex oils H @lecol ST B Sird, Hiex g
g UAadoR g Wi & Refa, g /e QST fex den e SieRr afeT
SCHE (M UHIMRANE.) & §RT Yok STl Rgsa qen Srer Uit yormed (S,
T qAT AR gomelt anfe wR e Y 9% I /TR wiie 2

GOl HIeX B RAqH ddhiid! SaeIdhdIy—

AYA YelHe : HIeRET aRAToET (TaRgel) @ o Jifard Jags) &I gwifad fd
o1 #iex 3 B 4 IRR, & [ IR F@Ig< <TRY Kleh re—ddaex Alex (SI@ITH.)
g, T 3 ®9 3 IRR UUTell 31Mal 2 B 2 IRR YUl (SRM URlide) &
B |
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8.6.2

8.6.3

8.64

8.6.5

8.6.6

8.6.7

8.6.8

8.6.9

8.6.10

U <9 H S8l dufed UfdR STFRel / SUATdR gRT Sl AAieTahdl /s I
A= A1 &1 SOl TaeIHdRl @ ATAR AT AR Faid @1 aegedhar el ©
g8l SSIGER gR1 W Yormell &1 gaiwidr 3R gaia aRYgdr gAfad o=
afey |

98g ®U A Je AL g @18 & gurd () Fe Ter v U Ffe @I S
HR DI Giaem TALEL Aex § g AR |

Hiey 31 fIgd & Wericd AIRUAUH. Jcd Ud BHIFad Pl A9AT A1ieY |

(Fgford a sragfera @S @ folq) MRS yomell AFeS

@  STRFET Al Vo — -20% A + 15% & AR Vol A 110 dlecd T
Y. (ATSA—aTE) TR HIeX ®I Fave e HRI BT A1y |

@ SRy ek NS — 5% ¥ + 5% @ ARYYE Vol Wled 50 gl W
Hex dI Aaryoi-d BRI HIAT a1y |

(@)  STRIST UfaR Baex : 0 o | JHE F 0 offe dP & UfdR haex Vol W
Hex BT Falued BRI HIAT a1y |

fuiRa e dxe T ReiRd Ifdead dhe— Hiex & Wl I Afbe I
1 TR 1Al 5 TAIRR WX &TH HRAT A1V | A de & 120 Ufaed o 31fee
fAgiRT W=l BN HeIfd 8] BT AMRT |

FeiRa ome e84 axe : 05 Adhes & foIy Hex &I MIRT AT We & 20 AT
qH e TR D AT BT A1MRY |

<ATH WTIfST Fe : AT UfaR Bhdex IR AT d¥e & 0.1 Ufed & a_me”
AT WIS Pe IR AIeX BT YT Tl 3 YRH HRAT A1 |

AR (§S7) TAT UfaR SYANT : HeRAT Yormell &1 9R axe dfdhe W 1 9 I s
TAT dicesl dAfbe W 8 dice URRIR 9 31fSfd darfy A8l 891 a1fay, difed @1.al.
e WA e ¥ 31fde dicest $fU 7 &1 |

TR Sofi—
Hex gRT VRl ooft & ffaRaa arerert @ il & Sgel (ScoiRad YRR
ol I Sk Wb Brf):

$eXhd Hied 0.2T4
SYHTGIT Hex 11 KV 3R 33 | 0.5 31a] d8aR
KV
33 KV & $WR 0.2U 37eqdT d8ax
SOl UMD TAT | (1) IR Dew H Al DI uRggar ivf, Tey Wex
JHETT Hiex <Al & 918 IR e MfasTerl T®FRI & <0 9
gd =g W 0.2 TH yRYEdT o0 & fr=eR & gl |
iy 3= Hiex @1 uRYEdr 1.0 TF 4 R e
BT =17V |
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8.6.11

8.6.12

8.6.13

8.6.14

(2) URYOT Yomel # Hex @ uRgEd@ ooft 02 TH
groft 37 fraR =1EY 8T |

(3) faa=or yomell H A} @ uRgEdr SOl 05 TH
aRygar oot & R =2 8l

(Fei— D= fOgd ueeRo(Hexl &1 gfasme iR Fareq) faf=E, 2006
HHI—HY TR FAT HIEr)

Ao (@) gomei—
AR yorTell Hifereetl a1l dfar yomell & fory Suygad g1 a1y |

Hex dfaa—

Hex 91T & YICd?T WX Bl 8.0, 12063 H ¥ M. il—51 I HH Hela gl
BT A12Y, ToIl W $ER, SfAMTIHerd IOl § Hdodd Jared & oy Hed

A EFT =Y |

RIYF TG AT :

e STSR 3T AMSTER TeAhed wfid & & foy Sugad g1 =12y | gt
WA g DE WX $ JIIT B, Hex IUBRY SABFR & a4 a1 8 9B
TET A1RY dlfds AhsYl il H $HH @lecol ST 8l Gd | HIex DI FAdH 3841,
—31 AF® @ ITIHU o I3d, ATl T A TAT SRR G Ul 1T Xeb 31T
Hed g | el faar ST =nfeg |

Hex &1 82U AT Hard forw o9 @ Rafd & fog feRT yomelt & 1 d) enfdar
@ G W g =112 |

STeT UeeH (fS¥l) 3 &Mae — ardiferd SieT :

AIeR B FA W HF FRId SIHHIRGT (AR WR) 3ifdhd - q1 Uefid & #
T g A1 ¢

A STR.UA.TH. 89 @lec ol

A IRUATH. TS INe

goTTel! fhaa=it (8<w)

T /e & Ui Afed dfak haex
dic—3TmTd

dfe—frata

CIRYSICERTIS]

YR~

1. U— 3IMATd

). v~ foaia

AE ® SR Iffhdd AT (@mard) fafyr 7 w9a afed dfe ik <1 T #

©8333

2233482
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8.6.15

8.6.16

Ud) #® & SR Afread 7 (Fafa) fafsr @ w9 afeq dfe IR @1 U #
(TH)  HIeX E¥d HHd

STCT FUBY &I &HAN — Afed SIer

e # &1 9 $A f=falRead dfod SFeERal & (@ w®) Re &=+, Fugo
PR AT UeeE B H FeH /FHd BFT A1t | UAS THHN B oIl HH F 6
5 Uoll (RRRER) UG 81 @12, 1 Uoll fas & AT €l & Yool Rérs dm
STafes 3T 4 ol HIT i, AT SMp—Uidh, SafaiT Wi T saaf=il Mph—Uidh
AT B &7 & AFg (S13NSL) & TG Bf ifhd Hm—

dfe dger— 3frTd

dfe He— g

RILUIMR gcl—ails @lgdl dic gc— Irrd

RIUIIR HeT—oliT @Tgd dic Hel— IMATd

332

4

RIUIIR Hel—dle @Tsd dic gel— fFafd

&

RIUIR Hel—oTT @gd die ge— g

EILYEST— 3faTd

@y g

YRR "el 719 @leco & SR (97 UG A HH dlecol ) *
TSR ©el S dlecol & R (103 Ufaerd & e diecor) *

A AHGS ddel UL IMMRA SR% (T L) S @ fog & €, ora: <l
LTS BT BIS AMITIHAT 78 © |

~

~—

‘23333

STeT AT Y &HATg 1 — Ubldd el

15 (T5g ) e @& o faRTal § —gAad 40 (@Tel™) & & forg wfedr 8614 @
8615 H A PH W PHH 10 (G¥) Gddg ITHMGIRAT & Bl ¥ FASH BN HUSRUT
HT TG HieR # 9IT TR (WERY) &Far B ARy | IS SrERe gfedtie, 9l
THIRAMMS. dAT/ 3@ RACA SUANT &R gY IMfedhd Uic & ARIH A o
SFGIRAT BT W B A o9 (Jeide) B b qem /qaed g7 Ay | 15
e @ NI & &9 9 &A f=falRad e S=eiRal & &t fhar S
Bl

@  dfc — sma
@) dfe — fafa
@) NTeR—cls @S dfe—3mard
&)  NYR—IT RE dic—maTd
€  AUER—dS =Ea dfe—fraid

) ARR—FT @I dfe—frd
TR gl 4 diees @ SR (97% & HH dieeol)

23
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8.6.17

8.6.18

8.6.19

8.6.20

(T@) dIeIR =TT Sed dleesl @ QR (103% W 3Af0d  decal)
(ag) Sid fha™l (8Ew)
G) o A Bl dieeo

SMNIFA HSSRT B TIMT H THBINGT BY G&IT dAqT ST AT AR SD
el ATl & TR STSIeRl §RT O 8 |

I pA:

T A BH 12 (GRE) "HEM @ 3afy & forg Arg @ offow fas 24 9 @2 # sifea
Rorss) afba gooll @mard), Afba woett (Frafa), gfafsarie ool (o) der
gfafsharsiict oot (elS) e T—3relTT Afhd TSl (3MmaTd) @ afsha (afd) <emei &
3ifhd Hed BT 9USRY X H YD HIex &I |ed /FqAd BFT A1 | ISR
SUARTHAT 98 99 9 [ U &1 |e| A1 a1fed, 9 W™ 74K H Aol &
Ieg BT HeIRd (ER) fhar =T 21|

AV AT JHIARRI BT AR &Har
W B 1 (Th) THvs & RolgeE 9 [ 9 w99 |fd ge1 &1 T &3 A
Hrex BT FeTq BT A1 | FHICHS dR, Bee 391 B 38T (Vh.3118.U%.31.) Yomed!

TR IMEIRT Hiex H ®9 9 FHA 100 "eARI (3a<) B LR IR Dl WX
fr=foRad a@ Afad 72, Taia JART ewar g9 ATy —

@ AR aeftaaa (@ gwrg [mR)
@) /AN e Radia

() A UE B T TE B 9 e F dNe et (A egE I B
SFI)

@) N T B Al Th W Wb BT F Aol TS (TS 9 Bl
3TTeel)

) UUD 9T B Ay AT MY T (STCIR)

) CFER I/ TAHCAT 3{Tehv=d / UHiTHell g8l |

T
(Sf)  #Iex ofaR® He—aMU / UriTH Tl 32T |

RereT <EH T (RS TAT HoAvs—

Aiex 3 g7 e T foved WR SmaiRd TRRe Rerdl SI89 el &F1 a1ty | 24
ge & BRAC (Herfimedds) # Wiex o1 Rera ergq uelRia &=ar @nfdd |
ferie—Ae—ad & Brie § RO FHelver & JATAR I &1 yeei ot drex & g
FRA| Hex § 30 (7)) affg deivsr ACMlEd U 3R TsoReHc dfed 8T
a1y |

PHoivex IR Tl B fAgag-adr v BFe ufoad a1 S99 ) 3uT 81 o1y |

g RispHTgoed —

TR GISHRFRT YoTell (STUITH.) JfqdT sl Hrgex (FSIAAL) & Aed 9
R e ¥aR & forg ST Ui @& SuanT |fgd, 9 #iekl § 999 RieMrgore
@Y I T/ 31T Reree gier g oy |
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8.6.21

8.6.22

8.6.23

8.6.24

8.6.25

8.6.26

8.6.27

sreT Revm —
o &l 98l Jde & REaH 10(@W) ¥l Réww @y wfzd Hiex H
AF—dleleled TN § TS Sl U8 &R+ &I &HdT 8l a1y |

SIET BELYM TAT Acdd FSTE—

SUbg H o G Hex BT dAlbd Acdd, ASH / Afce IR /Sl hagex /o &4
e BT SUANT BRd 8Y AT A1 =12y | 59 dldbdd dcdd bl SUga HFD
JICIhTel B STANT HRd 8¢ HaR Acdd | Udidhd BHT ey |

e PaiRfl, AEHIa, ufad Wies fopd dAcad (L.THATA), TR g+
PRI} FAR (UL, T Fd RER <fiqd (@Ta.Uel) Aead, IMfedha
BIEIR DHaal (RNUBHL), SHedyd, A1 ewrar fed o= cforfiedt e W
AR Fcdd AERT & Aha 2 |

TR 3MMSCYC —
SUd T dINIRYE AU BT YRRAT b qAT S Biolse[ & oy HIeR & AR

o O

S digal (3¢ & s U SHed (Tage!) M1 a1y |

et —

g5 9% dlRc 9 ACHCH d& dlsc Cled IS HIeR Ald Alex H gAdH 7
foiicd arem =piRe fofdas fhea fovet (TaiS]) e@r dige UFERT SIS

\

(TSN Tru v gF1 @Ry | vl o1 Wa T 3T 71 U SR |
AR SSIBYE H daa @ oy Hex Be W Td Bl Us 3l Yel g s ey |
3TCIT 3TelT & Y91 ge WhifelTT a1 Tael RAFST & forg +ff g =12y |

STeT AFGRET —
@  STer UAlh®E (HIST) &var

@ Aoea A qur dfe srifd AT wifess BR e e <dfd, Hier deEy,
TS R¥e NitwE—< S U TIEA 1T HUHNRSTS 9 9! HaR Ui |

&) wAS mAfe®e THIIRYH &HdT / Acielddl UNIdS UIcaRi
@) sfeusSe ARRITT UHhN FaR o ed

JAeh SRHIRTH PR —

NIRRT 3aTd (§exal HHIC) AT Afhg! & TEl BF B Whd B Hlex H Ao
SRR S WIeR BMT Al | fhdl M= geHT i2rar FfE &1 udl o IR AR

ERT a1fdcid Rt fsvel & =nfd |
AR UcE —
$H | HF FAAfaRad FaR dicd Hiex § M1 A1y —

@  IMSSHl 1107 & SAR WM HaR & oy UH Alfchall IMSACICS
SBRE 9aR Ui (3fedd TIc)
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8.6.28

8.6.29

8.6.30

8.6.31

8.7

8.71

8.7.2

@) Ree HOR T TS Td-dbel Ifsdlcls SURWC (TAUUHA) TS 3feral
3TRUN485 RIIeTe Ul 3rerar JMRUN 232 Rdieret Uid |

FAR BT NbId —

q8d T3 ¥ HAR & oIy Hiey ARR I HIeR | AU UIeihld o ALY,
T, JRALY, TASNSIAIGTE, LA /AL, 3MSsdl. 870-5—102, AR SS.
1377, SITAYUL 30, fSAEH o=dal #AoT WRMGSHIE (SIUA.UATH.) 3RMA] Bl
ST AMG UIeldhled U BT a1y |

MUTSCy] WISl &l ST H Hex TR &l SUP gRT U8 T UIeIhldl &l

AR Tl &RT U BT dlfed | A Uiciaprd d el f g @
ftearE T R waee & Refd & forg faver <= =nfed |

Hex &1 RurnfHT :

Il & WRefed & v g aifitT, i ofe e uoh, faferr fafy,
SR §exddl Jal Bls 3T AFGS INftcdd Ui o /3erar Rarcel | Wuq.amR.
IS, BT WHFY TR W STINT HR AN § g RurnfHin ek &
qegq 3 TgT BRI H Ferd BT a1y |

TIT B SIS

AMftedhal Uic qeMm /1@t Relcell HRIFaeA Uic & Argd | Aol H ol Hiew
SCHIRM AUYCIIR T AILTHIARSS. P ITIRT B gU Yfeeliel dI Alex # sifdd
STCT SRS &R H e BT afed | bl |l SgFeE /8 Tared o H1 A1
fosy Y eI Hex srer &1 e J1erar uRdfdd T8l 81 oy |

918d HE—d JAYfei—
e Yomell U= Farel Faeil Jomell &l TAI 3fal S 98Rid US d T80T

AN | AP U & o 3iaRe SR 9t o fb Hiex @1 sifawrsy 9nT B
J1qaT Hex H SV U HURIex, BT SUANT fhar ST =nfav |

SICHCYA FIBGIR & oIy RAaH a@bAId! agda :

3 Bol 4 IR TAT 3 ol 3 IR 3MRAAT 2 Bl 2 IR UOTTell (SaRTT Tildh ) AT
guell @ v RiTer 9 TEY PR TIBHR &7 81 SUANT 891 8 a1fed | eled
dfde g9 W R a=d gu e SMEER (W) &1 daved ane T TE
TARR 37qdT 5 TAIRR 8FT 91fed | 7 99 Afdhe & T 5 T AHvsT BT STIN
fopam ST At B

X & forv Sfedpes e amp At /AT sar dve TRIBIR & Sfehcs BR
T U BT AR, qAT Sigl wl W T &1, 989 AR aT 9@ Hiek & el
(3rerdT SEHT BR) DI HIST 3T TeRT BT AMRY | TIANTTAT 3fdT W TR &
AT /A & Ffe 3 S BT AT | A Thfecs Asd dgiey (Y0l
IS 1 o | o M R | S 21 1 e e e 1ot B s e A T R e IR L
=2 |
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8.7.3

8.74

8.75
T)

JRdh HRC SAHFR H o o YR FgiRd A /ddl & FegiRd wR | 1l
ST &1 B AN | =graad e & g W &1 foT Aldbe IR FriRd 4R &

B BET AIRY, TAT AT offe | gfaerq dlecol U &I Wiod A & Hia” &
BT ARy |

HIeT Tao & oy geldgiieiied diecol SiBIR (S41S]) 312aT DURIEa aleeo
TRIGTR (A1) &1 ST fHar S Sdhar 81 MR $d1CT 31T Hael @

HIR B dlecol CABER (1)) &1 STANT fHar Srar 8 | ufd ®o Adves] dlee o]

110 /3 diee gFT| 91 & Jrem & forg Afde § Sugad SUBRVT S T
Y ST |

SECHYM TBTR & oy <Aad Wier faavur faffdsean fF=feRad &—
AT & forg e glawrRR (W) Seacs RiTa o9 Sgadt T Tadt & g=aw
faffdsang

prt
. | faa=or 11 DAY 33 DAl 132®d) 2204
1 | T e dieeot | 11 33 132 220
CEIRINSINS)
2 | ITIdH YolTell dieesl | 12 36 145 245
(@1 IRTATH)
3 | 9y 9% 3T YA Aied MeTH 2705
4 | A9 I U 2000 3727dT | 800 37AAT | 800 FAdT 1200 37raT
1000 /1—1 | 400 /1—1 | 400 /1—1—1 | 600 / 1—1—1
—1
1600 37TAT | 600 3MTAT | 400 31AAT | 800 Iyl
800 /1—1 | 300/1—1 |200/1—1—1 | 400 /1—1—1
—1
1200 37T | 400 31ET | 200 IferdT
600 /1—1 | 200/1—1 |100/1—1—1
800 31r@T | 300 3FAAT | 100 JrdT
400 /1—1 | 150 /1—1 |50 /1—1—1
600 3@ | 100 FrdT
300/1—1 | 50/1—1
400 31TaT
200 / 1—1
300 3fraT
150 / 1—1
150 J12rdT
75 /1—1
5 | MeRT R o 9= | af
6 | MeiRd |aq o/ fRefRa grga”t @e @1 120 ufderd
PN
7 | FeRa @ s 131 U | 262 BT | 315/40 DU | 40 BY Ui
oH T UTSHNI P ufd 9ee | ufd 2 ufd 1 Abs | 1 TIPS
JhS
8 | |IcT derur
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4.

U, | iRa grarfie d¥e | 2000 31em@T | 800 3fAAT | 400 800
(TURR) 1000 400
1600 37T | 600 37RFAT | 200
800 300
1200 37AdT | 400 37FAT | 100
00 200
800 3@l | 300 M@l | 50
400 150
600 3@l | 100 31T
300 50
400 3727AT
200
300 3ferar
150
150 37erdT
75
1, | FiRT Ahs BRe |1 AT 5 | 1 AUAT 5 | 1 AT 5 1 31T 5
(\ERREY
AT | g ool 0.504 0.504 0.2U4 0.2U4
S, | M ¥gHe 5 5 5 5
WX
(CIENSND)
3. | iR Ads R 30 30 15 15
(&)
9 | SoifT ifga & 3T HeNee Afed oS U 335
forq el "Md
AT & forg Sfedcs off wa tad AO—9d 9 & oW Wiga fafiew
%. | fa=or 33 Y
IS (HS—ddT v 3 forg) @ faffds
1 | AR RRSH diecl (beal IRTATH) 33
2 | Soad® YoITell diceol (Bdl IRUATS) 36
3 | dev AMD A A AT MU
3156
4 | AFS AT R (TURR) 200 3@l 100 / 1—1
100 372rdT 50 / 1—1
eRa \dd 2¥el e FeiRa urSHS B¥e &1 120%
aiRT 2Ie <IRH IHd UISHT Hee Ui 1 | 25
AHS (®T H)
7 | AT e
U | uiRa o™ dRe (TORR) 200 3@l 100
100 37eFdT 50
1 | iR Adps! de (TURR) 1 31@T 5
Al | v sl 0504
S | STt gegHS TRRIC! hacy 10 ¥ A
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CIENSND)
3. | Ui dAas! IR (@) 30
8 | SIS l¥d & fory |aW AF® 3T ARIEE |ied JASUd 335
Ut (WA—Uidt 9e @ forg) @t fafafase
1 | T Red dieest (@d1 sTRTHTH) 33
2 | SoadH YRl diceol (Bdl IRUATS) 36
3 | de¥ AM® IR I AfRd SMsyd
3156
U | UCRITd A 39 @ folg Adhgl aigieT | &l
GO
dl | AP dlecyl U 33 B /3 /11081 /43
1 | FuiRa et IR (@) ufa aefeT 50
S| TR g (FeriRa v ¥R @1 10% ¥ | 05 TH.
100% WR)
3 | MuiRa dlees waex 3R 3rafy 1.2 Aad qAT 1.5 Ufd 30 Ahe
H. AT B for SRacs RivTa o STadl dIRER dieed SRHFR  ([NAE) &1
JAqq e fafiee
. | faaxor 132 ®Al 220 Al
1 | Tifter Rred dieeol (GdiemRTaTR) | 132 220
2 | STaaH RieA dieesl (HIRIRTATH) | 145 245
3 | ded AMd eI e Afed My 3156
4 | FaiRa sfrcw (dow) 4400 YIU% CTen~d Afed
+ 10% 9 — 5%
5 | Iqof BRI o wR 9 dlees
=fiqa & forg
) ¥ pURcH 200 UIU% | Bl AfIH A8l
9) & Hsded 20 ATSHT AT I HaTy 3Hferd el
6 | 3) WYU BRI fadell ¥ & forv | faiRa sfRea & 80% 1 150%
So fhaddl Bifcwa & MR
q) Yol o™il ¥ WR gfdadelc | 40 39 A BH
e IR
7 | IREIA 99H 39 & folt Aas! Kl =
aISfST B TR
8 | A% drecst 3rud
3) AISfeT — 1, 2, 3 132 @ @ /3, | 220 B =
1od = /s | /V3/
110 & =& /3
9 | FuiRa Jasr IR (& )
afeTr—1 |
) arsfeT —2 3R 3 50 50
10 | QRRE! ol
31) aTgfeT—1 3 U
9) ARfST —2 0.2
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H) AEFET—3 02

11 | FEIfRT dlecs Waer 3IR srafy |

31) ATgfeT—1 1.2 |Aq AT 1.5 Ufd 30 APhS
q) arsfeT —2 1.2 Fadq qAT 1.5 YT 30 Ahe
12 | SIS 31T & oIy Gy A | 37erd+ delu diad iS04 335

AY— goldeiTHfed A Bl 220 B T Th IYANT fhAT S FbaT 2 |
¥ Al o fou Sfeacs RiTa o9 Suadl ucREd ek (@) &1 A

et fafiesr
. faa=or 132 A 220 A1
1 | e Red dieest (@dr 132 220
JRTAT)
2 | Soaaq Ried dieeo (bl 145 245
3TRYATH)
3 | de¥ AM® TR AV Afed 3MSTH 3156
4 | ORI A9 fSared & U Ias! | dIF GG

qISfST B TR
5 | AM® dlecol U

37) aiEfET —1, 2, 3 132841 /V3 / | 220 B¢ /V3/
110 @41 /V/3 | 110 BdT /3

6 | MuiRd Idps! ¥R (@)

aasfeT— |

) arsfeT —2 3R 3 50 3R 100 50 3R 100
7 | SRR o

31) arsfeT —1 3

q) AIRIST —2 0.2

|) AT —3 0.2
8 | FuiRa dlecol Waex qer Irafe

31) arsfeT — 1 1.2 |aq AT 1.5 T 30 APS

9) ARfST —2 12 Fdq T 1.5 Ufd 30 HHs

9 | SHITST 3iTel & foIg e A | eI+ |eNed Afed 3Msyd 335

3 AT 3 oy Sfeecs RiTa o9 TEdl R SRWER &1 <Fad Wier

faficer
. | fqaxor 33 Dl 11 @l
1 | AR RReH dleeol (HAITRUATH) | 33 11
2 | Seaad Ried dleeol (HAITRUATH) | 36 12
3 | Ha¥ AMd T WYIE AfRd MU 3156
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8.8

8.8.1

8.8.2

8.9
8.9.1

4 | 9IRS 9F fSargs @ forw Adbst | O iRl

aTSfST B TR
5 | AMd dlecol SIUT 33 B /3 | 11 B3
110 A /3 | 110 Bd /3

6 | MEIRT sl YR (d19) Ui argheT

aseT—1

) AIRIST —2 50 50

H) drsrST —3 50 50
7 | TR o (MR @1 T uR @1 0.2 02

10% & 100% TR)

31) arsfeT —1 3

) AIRIST —2 05

H) AT —3 05

8 | MuiRa dalecol Waex qAT Jafy 1.2 Fdq qAT 1.5 URT 30 Hhs

St &1 AR

Jd STIHA HIC B BARINT & FHI Alfeld g§RT W W ek IRYfg &
AR A9 HIex | URIE0T BT @12y | Hied @l SRET 31 Giaeraed g |+l
ARl R < <fHTa = B A1fed | o & foly S=a uRyfg wfed AN a5
AT STF (AT J8R) URY(G Seldeli<d daw AMG Hiex dld dicdd S AT &l
SYANT fHaT ST =12y | 36T dIcad @ B I &H a9 0.2 U Hiex & forg i 0.1
T Fe¥ AME HIex, 97 0.5 T HIex & SR & foIv a°f 0.1 T Hed 99 Hiex
TAT I 1.0 TF Hex & RST & forv ot 0.2 TH Wy AMF Hiex &1 ST Bl
IRV | 39 §91 BT SUINT UIede] GG SYBRY Bl Sirtd g gRIoET & forg oy
fhar ST =12y | A g Wiek & YAl H uRieroT & forg @ g, qenfy
JMEUA—12346—1999 & UIAUMI & IITAR WA W I & oIy WRIeToT & 3fefi
AR BT 3UeT U a¥f Sedar URYfg AfRT URIET USRI BT AR |

g g Hex eRET & AU elT—31eliT X efiqd e 8F a1y | difd oie
T Hiex SRS # & a1 SavT Hiex SRS @iy # aRdfdsd giell &l RéTs &
SIRY R | ST8l dacl U /4R HIex 1 § g8l g Alex & URIefor iy H |ibe H
U ARIRET HIex SR ST A1y, A1 5 T g Hiex el H Rg dl 3=
Hiex, Tolt Rable B IS |

SCRBY HIeR @ Wga RIS, i, Sfelse T &1 gorell —

SRS I, 50 ZTAARH el dor faarer digasl & #ed &4 ¥ &9 a9 4
UH qR (1aT IR AgAfd A Uh AT 9 BH & 3faxrel H) goi U§or qer uiftq
(3TTeROT) | Hag IFT IMWBRON FRT HISRAT Urg=e H ITfUd AT Joretl &1 Agad
w0 9 Frafd FRieror, aRieror den aReeEr fhar S anf@d | e A du &
IRIR H IFeRR & AgH 9 Wfedh TTeddel HIex dfose fhar Sr g of:
Ggar FRer @ SR HeR Bl URYEA Fol BRI Bl & S Bl ST Al |
Pl TR @1 Feg JAUAr FfS P T H HIeR DI Achlel daal AT AT BT
FHRAT AT | 918 1 <20 H [T &y & foay I & Igar #ier RS 4
e GuR HAT AT | AMBRYT, ST HeR /AT Ulge HT WH &, B G99 &fd
B R B SIARTT Hex Fad U &A1 Al | O g & 918 HIex DI Ffed
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8.9.2

8.10

8.10.1

8.10.2

8.10.3

8.10.4

8.1

8.11.1

w0 F W HIAT AT qAT U Fgad Ruic d, fby U SRET, /A e
A &7 fdaRor qen o Y T A BT DRI, ORI RO qe MR 3
qrell BraarEel (A dig 8 3nfe, B fAavor B Ay |

Tq
S

T g S Hlex & Hiex RS (39 UHR yReR) o9 H11 396 gRggar siof
D AAR ATHaH FfE A1 offeadl B, a1 Agad FRIeTor fhar S =nfed | wefew
BeH MR § ARgH I GG AMD b AJAR T IR d R Haex W HIeR Bl

GYId STd / BleTse B S =1ied |

Hex A T &1 graErE—

UTelipTa-e 312dT UhRIAfeTdh J1qdl WIRed 31qdT BIcRIThd dTel 3120@ar fhdr 3
FSAR ATl BT SYIART fHAT T |

T el H AN () B Al ST H B ol ST | gRET Hie’l H AN (o)
& el BT TRUEG U F YoRefud far S sk 9491 o’ & oy srg=itaemy
RN BT 3TFAIGH TG U THIIE BIIDHH U BT |

HefT veTdRl & fdgd gfafeRl gRT #iedi T yonell #1 Wy wu | did
ST @12 | s faeggd uTiSreRon(Hiexl &1 Ui oiR Harem) faffaH, 2006 &
TaRT1 @ TR Hiex el @t Sawen & S =y |

9 AT Afedr & ARy H Ryary Wid o arel JAfNBROT Bl rerar T
RE A e ST AT 8, 39D SURATT a1 S¥9a qd WeAfd & dls A1 drd
9 TSAT WY HAAl A BRI SMT ANty &d dd (o uRRefadl § U1 &Rer
AMITUDH T B SR ST8F (1) T T 3frar S & A BIs GaxT J&T & 7 &
qAT S g A fard B vd Tl AT UT HRAT H9d TR B, (2) Hiew
@ WRIG BF B 2 H VA HRIAE] ST MaeIhdl © | VA g9 § HiRas dgafd
dchlel ol S A1 iR a1e # S\a! gite foalRad # @ S =anfd |

CRIE AT/ 3T 9 (FcH—a1) AR P T § IUANT Aher B Ufsbar—

(@) <9 P P HieR AR b Hex & g H [HA 718 gg 0.5 Uferd ¥
31fdes T SR 3rmar &1, df FrefoRaa sriardl fey Smer:

(i) AT IR A Ao Y St HRAT

(i) WA W oW gY ISBA HIeR P URYEAT I, Ieaar Aol @
ARG dlel AFD Hiex & Hed § o4 |

afe VAl SifE sferar gsdrd @ e o1 faR 991 I8AT © ar U Fegel die”

®I, Tl Hex W gfawenfa & fear g |

@) <feg TRE @Y T W O W’ B S Ol SR Hiek WRMEMDI B
gftcTer (Fe¥el) BIFT SR S8l Sl JoTd AMe I AR A
e A 49 Iffd o Ffe Hiex @1 S # Rl A 8, 98 U Hie], qal

Arer o yferRenfa &R faam S |
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8.11.2

8.11.3

8.114

8.11.5

8.11.6

8.12

(M R T H TR g HieR @R Sifg #iex SFl 8 WRE UY O §, J8f
ST A BH F HH TP Aiex, WY B Fel Hiex | ufoRenfud s ar S
=BT |

SRl g e} FfEYUl Uil AT & Al § Bl AT ®, el & Sgavy 9 Gifd
Hiex &1 ared fdaR 4 39 od & a1 forar S 6 v a9 diek 996 w9 9

hTH HdT UrdT WY |

U YU H GIEl g SR St Hlex a8 TR 8l 3R Al fRadl Fae
el ol &1 AR URac g & I SHSBT 3MHed SNeR & Y§IT BR W ol
Aler (s 916 Aie?) & MR W fhar SQ, I 98 99| ©0 H B B @
B VAT H)1 # gaadt S 9 Al &1 ufoerd asd g1 @ R § forar s,
T 8 §evBd HeX 3R SFvex & Hiex SFl IRIe ®U ¥ 1 B 38 8 |

U RO | STal J&A,5E HIex TAT IR & Y907 BR &1 Alex (s a5 HieR)
THl & TRE B, dr Tsg e J Uik @ 18 o @ i Afgr H
IIAERI & FT IUd= A FT Holl Bl & IR U AR foam S,
STafs &/ Sifd Hiex a7 w9 A G B 2 8 |

TG TAT TS a5 Alel gRT ol AT BT IS TEA e & fory fageryor,
RER g AT GREHRUN 5T AR UNUT s gIRT b e | faswfern, afe &g
g S QST # ghst S0 & TEGRI T WR YT $eg gRT I IRYT SUHH
Jferal JAFACENT Bl & ST S Sifd, gRIToEr srerdr Hed Fiegel Aeki &
e & Ha H YT el H SR AAR IMaehh briars] Hri |

T yHRoT H SRt Hiex W oie SuHladT @ uReR # ufosetfig € S ofiud g
BT M of BT & AaT T URNUT YoITell & e Uarg fhar o <@ €, e ©Re
B AT § Al Sl MeRI B 3Mdhad Boiaie og fdga us dfear |
AAI—FHI R Ieelgd Il & fory faffdse graeami & rgar fdhar Sme |

FATSTHl IR qRAfddh Y& A8 U, AR gRacH R TH.@ITIARTE. eV Pl
To B @ forg faRw oo Aiex ufoetiia &)t faRiy Sett Aie)l &
gfaSd, Ao iR HURU b fagd wiigeRer (Hie’i &1 gfasHE &R
Harer) faffd, 2006 & SITEROT H AT SIUAT | @AW Ged gerfedl (R
aReRT # faQiy ol Hiex yferssifua by 7g 8) Axifed wu & & #iexl & AfET
ST doT S U 9MaR QIYER d% TH.UASLEL B A9 ¥ | TAUASIHL &I I8
GHad &A1 8 6 S9a = 8 d @ ufdserEl | Hiek BT Ul el
JIRUASR BT A & AR A faar g |

TWRIY INAT Ih—3IT Hiex &l gfoenfog fear sim—

ERIG AT §¢ (F&Hh 3M0) Hiex &I 15 g & Hiox ufoRenfid &1 =anfady | Hiex
% @M BT HIeX BT WIR gIded] 309 U (AT B IEHT A1fed dlfd STST TIgH
®I gAqH fHar S | |
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8.13

8.14

fdare & fARTaRT B dI—

I URYY JUHH Tl fhl Y SIRFET wu /faaRer agedl /it
SIS & &g Y[eAle] HeR Fafe Bl fdare &1 Fue, urar u=e argee
() /RIS SIeer feral AT IS b I URAT B TR AAT TIR,
far ST | fdare &1 US98 @I S H, USRI AN b FHeT UK bl
ST |

AR T FaR URIfS § Jad a1 dg I=1h9 & IR0 H AR | &
qAEte e, dwy fgd uiReReiEisy) e /anieeE & o R,
THI—H OR AN <9 < Ahar 2 |

——000—
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FETI—9
IR RABAT—ITSTT
(B A=)

9.1 9= Rigia:

9.2 I8 I URYUT YUTell & WRIG 8, AT sl UdR SFReE # /@M &fd ear
e i o W) & HROT A1 <Id 3MSe 3 o3 H e o ifoefe dwifaa sgrelt
U B B fo IoHiaRe SUANTEA! & SaReldd d gRYId wRe Bg 2
MHRAGT A Fues & forv Iva Sl (B1g)) dwl & U i aria: <idvere @l
Fiaer g1 AT &R 220 kV IR FWR & AW AT Iz T@ Iub<al H RihAIgored
Jraer g1 =12y | i 3Se B Reafdy # g g87ell & foy SRl e arefl ufsbar #
feferRae a1l T eae H @7 ST —

9.2

(i)
(il

(i)

(vil

RN A e & Aegd | USRI Yolmell W GTfdd IR 3{aRoT;
BT WX SRS B dAqT SRS G O Jffdeid UTdR P IuTrdT

o Rerfa;
I fre | HamiTa el Afea (3RISs) SMRey | ol & U |

fFrefeRad 1 T BRAT I IgaeT B

JAMMIEID AFA ATS DI TebTed BTl |

JfeUTH FHIfad T H FHY YOITell q1 Fdg AT B g87al |

JuTTell & g9 3fEl ®1 RO S Risifom § 781 =@ © |

I8 GAREd w1 fb gomell § TR qrn @ Reafd 3 ga.ua S, arRyo
ITATIRT T TAIARS STANTHAT & ARG Yaed At & IudnT &

fU AR geRelr, SUSAE BI, Gl URNUT SISIGENT Al RIS
SUANTHAT & TRE F ol o & forg aifdrad 2

g gHREa @ b fbsl oRUl A TAvASIdl ©  emaegy
(ETHURICTE) BT OM &F <2 § | URYYT YUTTell &7 FaTel SNl <8 |

THT i IMST BT AT H SRS degl, SIS oied &) ST oS
I SIS @1 SRS (Bfeao™) oM & gd &1 Rafq =mues wu |
BT U™ I UfehaT T BT |

AR &1 A T B H STRIRYAS g THELY, & 1 TH.YA SN,
THIIT BT | 98Tl & ol TSI, Affemay IraidRe SUATTharet
B URRMT & IR H JIESGRI ST qAT F8Tell vg 59 &RT ¥ fofRga o
BT Ul B I8 Hollg ST |

Aol HfeAoRA Ay § F FaAR ATl BT SUANT, AR ST (A1) Bl
JETell Th DHad JMIRNIFS HIR TP & A BT |

I 83 <ldh 3T (Total regional blackout)-
TIT S wId IMSe &I <A1 § ul¥a & & 9 ucdh & AT IR B

SCRIRUASRY ERT TIR &b I UfhAT & SIFAR Falell I ST aMfed | S
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93

94

9.4.1

94.2

943

944

945

9.5

9.5.1

952

953

& I ufhar ImRe wU F =TT B T 2 | Fd: T &Y <P A3 b SR
3ifer e e ufshar &1 8 ured fhar ST ey |

AP ST IRYUT YoTTell <ip IS (Partial tramsmission system blackout) :

Jf3h ST URYUT YUl &b JATSC BT 9N H NSATIRD SUINTHAIST H ORI
IR QAUASIHL ERT 918 T3 «dh wIe /REReA Uihar & 1 9R F8rell &
ST AR | e A ufhar wmiie oA ', o oifam ererad ufthar @1 o1l
ST SIRAHISH YUTTell &fdh S & QRIF UTele dReAT 8N | 3N¥d =i 3Mse |
JOTTell B q8Tell § TH.UASLHL. §RT SINT e B UTeld SYANTRASI §RT a9y
fopar ST fRT, Yo € SHRT W Sl sid ¥ UihaT / d8Tell okd | 7 &8l |

I

<IPh WCIC AT Fied SI-RIST TIAT Il &Id e MRIH M &1 Rers T4
TASIL gRT @7 ST |

FHY 3Ad] AP ol ST & dIa YRYYT YUITell 1 q8Tell B ‘i I’ Ulshar
P TATASIA. TIR B, A9 (M0Sc) BT Td fAaRoT S| SidiRed
STINTHAT 39 &% el Uihal A AfaRid: dgdd 8 a7 Sigl ¥l d HicArs &l
IIMT I TA.UASLHL. BT ToURdT ¥ giaa & |

A SITAR® STANTRAT dAT SIMRUASLH. A Fdhe a3 gRT AHT IR
JOTelT XN U e & folt ta.ua S14). SaRarl 8 |

TR & PHdc & 8 dlel &b, D Aad-TesfoiT & v fIavor gy Scxar)
BT | RispITRS B aTel FIF | R M dlel Ul WR & A1 9 9 TAUAS).
. BT AfaRIT: AT BRIGT |

TAVASIEL & I IR JUAT W ‘&P WTe' Uhdl P& R & oy TRiRe
HIF & IR BN 97 TH.UASLEL §RI Ged A & AR ST SR
T |

faRre gTae (Special Consideration) —

URYOT JOTTll 37qdT &3 YOTTell H b amse a1 uRRefd # gl & ufshar &
SRM, diecsl de fhadfl BT AT AFGE AR &4 &I IMaeIdhdT T8l 8, der
JE TATASIAL & fade W & rer oar & & 98 faeme aRRefa § iRk axa

gU ST SUgad e |

faRoT TS Y IR IR B AR IAIS JaId Bl YgAHAT AR T YOIl
BTG & IR AT I S T | TP IR0 H dggoul 4R A died I
Iuger eregel |l g9 @12 | IR AR YR DI dHael I 98T BT A1 g
JUITel AT 81 S TT ST UH.Uel. 813 |ellE < |

STeRdToll AT SUYFd HR & HIRYT YUTell & GOl IR &% 84 Bl AP B oIy
T IIAARS ITIRTHAISH DI AlhdT & UIed Bq 99y &4 <= Sifvard 2|
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954

aRReIf &1 JURSRITT & dras(e, el Tl F8lell Uishdl & HAdl & Al oid
DI GIATSTTD T T IR D STANTDHAT §RT AT HIROT B TAT FERONY
A3 DI AEYFT YA 9 @R AT gARed f&ar Ser =@l | g & 1.
MNUdT A SIDT S BT S IIeT T TA.UASL. gRT e vfds § 89 arelt
IR re A0 AT &1 3FTell 966 H IMeR! @ foly URdd &A1 A1y |

——000——
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101

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

IMEITI—10

JRETl ATSUS (Safety Standards):

A GReTl AGs AR ST, fIgd SUHTaT T HHTRI Bl R GARed d-A
o fou R f6a T € | g8 39 AfRdr &1 ifqursy 3 § e ga.dly, / Ry
IIATIRNT qAT T IIARD STANTHAT BT 59 AFGs) al s fdgd
UTEIPROT §RT SR A& S), Si—db-aid fdgfa wereRer ([ggayel dor faga ang-i
@ AT, HeTed T WeROT g el Aegdag ) fafem, 2011, s AR
UTfErepRoT (EReAT SR fAgd Uer 9 Wafdd Iur) fafrd, 2010 &1 SFUTel 61
BT |

(i) 39 ¥AMcs W IIRT UNYU olsd, SUb<= & foly TAELLY,/ URYD
IR YU e BT WIS AR, TIR BT | U-Ab Iudbs & folg R
ISR & HANGR & oy uved Yos deH 9garal osddl gRT S91dT SITaTT |
SUG= H ol A= Suael & fFHfaRl gRT & T8 ey w® emenRa i
HIROT TT FIRYT UGS 571 HY3Tcll H FAIAE BRI | UG 9T AT SUBRVN Bl
G @ IR WX 34 HY3Tl &l AMARIS FHIAT B o1 | WM de Al
SURROT & foIU Tp Head ey Wefd Sudbsi § g1 a1ty | o9 ) FeRor
SR AT SIaT 8 3% IfEAH Jfuec fhal SIMT @1fed d Sugad Swaar SedR,
e =T § Sub ©, gRT UG AMe AHE &1 ST Ay | TR B
el @ forw o vr 8 ITRer X1 ST ey |

(i) TSI YNNI IUHA / URYYT AT AT ®U 9§ 3Mmedt U fod safad
DI Dad [aga uIiteRvl ([Rgayel qor figd dreal & FEion, Sare den SR
Tq AReT Saeddhay) fafd, 2011 IR dw=ly faga unfdrawor (Rem e fa=qd
ver W Hafd Sur) fafgw, 2011 # faffdse {6y orgaR, grem Surl den e
B AR B 7 R UG /S & §F9d & oIy fdega JRefm Sifdrary
ueifhe BN |

JUGRT R BRI TR & oIy Wed: AMEAered aar AT &1 fJerer e
TRt # BT A1 | Suds # A= g I3 @ Refa qam arer Rivta
e SRUM ® IuGa WM W YR fHar SFr amfdd | u&e SUdb= W

TIEdl | JsHlcice SUPRYT UR HMH B dlel BRI & oy T d15d uie |
FARRE (HFH FAINd) @ arel acd JRadT | YaRid fdHar S Ay |

=g fagd urideRor (ERe iR fdgd uer 9 wdfdd Iur) fafvgw, 2010 3R
GG MRAT AFGS! H SMUfAd Wkl (SOR) 9 T MM EdT §RT gfeTd BF
qret I W Yedfd fear S anfy |

1S:5613 & IITAR FHI URYOT SAlgi R FRIMT FURY SR sifaria: far S
Y T 591 9 BT Repre A1 @1 ST A1 | 519 ) F9G 8T ©RME §Y ggeie™
BT URRITIA 3R WURY BRI TAT 8Ic Alg AT ARG F Ugdl AR d1a d
@1 ST AT | ISR IRV AT R IuSH<=T & FIRT ¥, T&f dhal §9a &
B dAS9 dd-Id! BT YANT fHar <=1 amfav | 8fc arsa de-ie § R gfdife
W BT SR AT MY AR VI dFhAId H Ugad IANIRI & STANT & forg
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10.1.6

10.2

JNMEAIH JATOT—UH ¥l ISER AT AR ISR ARIAT U1 GARTRIAT &, JARTgd
T B BT |

R o daT SUG= & F9 SUBRY Har A= dn i WRd™
qAT / JFIAT IARTET AMGS Sigl hal W IuAd 8l, & ATAR ABI T H &I
ST AR | Rel T dfde gax &1 o9 o S FURT & JAo & forg 9Tex
M®BTeT ST &, SS9 Sfad Fared @ fory Sita fhar s anfedy | fFrafia S qen
FURYT B §RT I del Bl 3! el QM § @1 9T AMMRd | 37 =i H
U SIHL YOl Bl TR T ¥ §9 UPR AT SFT A1y b il dee
ATH BI| Dol AT TTSVS HIee Bl AT B el AT Yomel!
Ul BFT A12Y | URAREG FHI AR FIRT &I ol § FIRT B FeHED
UGl ®I AEHE AT ST ARG | FAKT AR TS AlsAl dofl IUdal & 220
D). 3R IIF & dlecsl W dlel UGN @l e Wi Sifd gg HiIaT Wi
qy H REATH UP IR BRI WY AR TEl HEl Ble Wie Uiy §¢ g8l ATeH
MRS U A ST | SRABERI, RAFER, sl Afed T T IUDHR0N
& oIy ST AT AFesl H MefUa fBar 1 7, o9 Sildd did BT iRy faar
ST | S faega umfdexer (e Areve) faffm, 2010 & A 25 & ER
IUHR BT IR JmenRd PRI g FeMe daiie &1 YA fHar S
MY | TR TR HRT BT AW TJd SUSRY & oy IUYFd Aleldl AR
UeU H goldcI<ie B dl gl $iul Ifed &1 ST aiey del SaH &l &l
IRAd AT & Hag H FURY I IRTell fafdy W wu A 3ifdhd 31 SIrge |

AR TR WRMAT (Torid) :

SAfdgdhel ol 3fefal JUBRV WR BRI PR WRMAC TG I 5d Selldgd Al
AT JUPRVT W P FAK B W€, WAC dleM & U JGRE &1 UKy
ORRME—"7" oI =" BT & IUIRT HAT BT |

——000—
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111

11.1.2

1113

IEYTT—11
HATATTT TCAG (MRS gad=¢) Tl gf~asc RuifeT

wfadea e (Radsa sfaee)

11.1.1 URYY YUl &) ARG G (SdeH) S Yolell &1 UwIfdd el €, o0 gRyo
IUHH / URYYT JFATIRT §RT TATASIAL TT Hafrd IrogiaiRes SUIRTh 3
fSTFesT gomell yifad g3 © @l Jfed fby S |

RIRIARS SUIARTEHTT DI JoTell H g8 @41 U GeAIY (§I7d) Sl URYYT YoTTell TR

FATe TIE (TR g%hace) Sladl 8, IoIidRd SYARTEA gRT o

SUHA / URYOT JTATTINT T TATASIHL BT Gfad BT BN, ST 3T 7 SA

IRARG  STANHARI BT ARGRId B, 96! Jomell R VAT "1 Jared
Ud ST Fadhdl B | TSIIAReG SUANTERdT 39 AfRdl @ AW 1122 H T
fI=gall @1 |AIfed &= 8¢ VAT gemsll (3dcH) &1 ufdaes (RUIC) e |

URYUT YOTlell I UHIfad & ddh+ dtel Ufdae-a (Rufcaa gfase) @ fafdme

IaTERT R 2

AR Iod / =1 aleest rerdr fihad=r ;

TR SYHRT THRT Afd AR Afbe ThY, TABHER, 8 IR § WRTE! ;
SRS e H IS AR ;

IS T AT, AE—qHH, HY NS
EEl| RSl fawerar (Major protection failure) ;

SUBROT AT STARRE T+ Bl @R dlfeT, o Rt IR Hdhe Uer 8

fo=ll ot &1 by M1 (TACIIe) SffdT SR MRfeT Reafa &t
Jdod (ESHeM) ;

AT DI ST ET AT YATGAN (BRBRT) & AR Flddhdl STofdry 0 ;

TG TAT / JNTa] SUTHR] DT &TdT | gb SIS, AqdT Wiee, AT IRLATS
&TaT gRade ;

XINET AT (Protection operation) U¥ 3T~ Hh< ;
IR B &fd ;

Jrfae MRt (Sien)—fdae ;
g |

BIC ITBNUT H 3Tl

siftm <1 Ruicaer gean W fatre Sererer €, et oo 981 & aRTeR
2, I fR ot 9 URYT gonel BT yMIfad dRal § 91 S W (AER) &
wY # Ifod wu | afiqgd fear S daar 2

86



11.2

11.21

11.2.2

11.23

(i) SR fIRIT SRR Hadl IIEWRADY & g adT fhdl | a_g Rud &=
P AHRI IMAAHAT DI AT T8l B |

Rarfdr ufssar

fire SUB—~—= # 33 Bl TAT ITT W b S dAT SIS H 8 drel I
Ruded gear & @aRd A9igs RuUld, TUaRE STANRTHAT ST SURRTT W)
el gl &, gRT 91 UgE UHIfad B dTel ISR SUANThdisi dil TH.Gel. .
. BT B ST ARy | U Hikge RUiE & T 6 & Wik ISIidRe STARTEHT
JFaRI: sH@! foraa gite TH.TASIHL &1 o | Al gear &I Uafd 9<1 2 a
M%ﬁ@ﬁﬁqﬁéﬁa@%ﬂﬁmsﬁ?maﬁwﬁzﬁ%@aﬁqﬁwm
@ 48 T & Hiax e e RuId uRgd &1 B8R | /g Uawor § Raifde
SUANTHAT TATASIHL Bl 5 BRI g & AR Ruid uxgd d |

=g fHd TSRS SUANTHAT BT YHIfad B+ arell fhll Rulidae ger w fadt
W ISITARS STANTHAT F TA.TASIAL RUE BT AT B AT 8, TABT SUBRI
Rudea sfase @1 &g 8, afe Sav Rurd 98 & & | qurfy, god fai
RIAARS SUANTHT BT JATILHT DHealy fagfd UTiErnRor (HRer iR fagd verg |
AT Jur) fafd, 2010 FFER "eAT RUE &RF @1 fFERAr 4 ge A8l
fAerlt | O faes &1 urey e ¥R Al & AR & SR BRI a2
s ffaRad favy vy & wifase 8-

Q) T Bl I ;

) "eT & Al 9 9my

) ywIfdd I 37al IUSHRT ;

) U AU qefT 3fafd, ST YA &
3) O i @ A, SE vE sy 8@

Uh) HeAl & Yd qAT d& H YUell HM&vs, (dlecdl, fhaddl, Tell , SR
\"HTPC{);

SN e T @ UBel Hcdd PIFHINRIM ;
wa) Rl SS9 dern e MYTET (performance) ;
3E) T &I Hdfera faavor ;

Td) AT GUR B STRNT ; delm
) RUiféT fdert &1 9 9 uga™ |

Rafe & g1 &1 gaid fJaxor gF1 =@y, S & uiftaeal, g 9 Sa— Rafa
AT SIRGH BT 3MMhT R G | RO b RUIc H foRgAT 3faeasd 78l 8, Rl
qItddd] JAT MMaTTH TRIHR -1 & oIy HE FHhal & a7 I8 M g b
Ruifér IoaiaRe SuRTeal aedd dol SfHId 9 SIMaRI a7 B 3faT
WRAD YA B, dAT A MIRH 9 IfeId AHhIRAT ifarid: < |
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11.24

11.25

11.2.6

11.3

11.31

11.3.2

11.3.3

11.4

11.41

11.4.2

3 Y& §RT FRET PR DI < H AIRges RUIC U¥dH gRT fATBIF H9S & w9 H
feqce HET AT qAT UTaddl gRT forg off Sl A1y S1e@r had /3—Hd 9
URT &A1 A1RY | MUTdHId & <em § Ruld dad Aifgs < T Adhdl & ae
JaTd Saa a1 foiaa gfte @ S =2y |

geT &) Hikge Rud & fov Wi sifdead w941, geq1 89 & 989d 9 15
e & fiaR erafa ara B

aMssoiR H forga ufshan & AR gd RUIfdT & fog taua Sl STRarl
BT |

WTT HCHAG (Significant event):—
HE@yul "eT § U "l A Bl &, [ HRU FaTelid 3R (§%dc) sal
g, O :

) HIF TAT /AT JUBVT BT AR AT IFdfera T
) 99 AW $ 9e} dlecol

d) g A S 9ER gomel faded

1) YOIl IIReRAT 3erdr

3 UUTTCl INERArs

T8l BEl SIARe IUIRTHT el & Ruie &xal &, o Ta.yaSLdl aferar
RISY URYYT SUHH [/ URYYT ISR Gl & fb URYO Yomell, R SHDI
JFIYUT U9 TSI ©, 5T URYY[ IUHH [/ URYY AR, SATIRS STIRTeh
q "eA o Ruie foRad # b &7 & iR <71 @ aeasdhdl W SR < FadT & |

SEl PEl ST URYUT JUHH [/ URYY SSICER], TAUASIAL Tl ISR
SUIRTHT! Bl Bl TeAT HI NEGAT <dT 2, [T SYANTHAT dT TH. el 4.
FJAar § 6 TiaRe SUARTHAl UoTell IR SHdT sRigel  gWE UeT ', dr Ud
7 & WdR URYUT SgSeR ¥ "ear &1 foalad § Rue #x7 8g AR
STRINTEHA! 3TUeTT B AhT ¢ |

Jaarr —

IS JAT TR I BT Fhe 2 | O TAUA S §RT ST URYI SYHH / GRYT
TSR] TAT I[SATARD IUIRTHAT BT AIRGD AT STRI B ST qqT forRad
# 3|l gite a1 STy,

Tq AT ST U 7, ddE-l H§ Ul gEEr g6, S Tyl SRd wEs
g, RrEH STamedl 9 wa.dly, /SRHe  asddl B Ghc B Udid d
QAT ST Bl AH G H g s, 9ed fb Ul SMeN) Tyl
T U U B |
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11.43 VA1 JAE UG R Ud ITIRTHAT dAT THSY/ SIFAIRE s adl, JAfaria:
3T TR it DI =T ol gY AILID HaH IOIT qofl difch 98 |IF
JUHRYT DI VAT S H G Fb, S Jq1 gfte /<rarai s@afey & oy qaigane
qRIT BT AT fHaT 51 b |

11.44 U IAEAT @ & SR SN AT UYOT JAIFAT 8T Ahd 2 |

115 TATAII AL & A1 FaR &fd (Loss of communication with SLDC):—

1151 TATAILHAL & FF FaR afd o o1 § SW folRad Iuey ar] 981 8 ey
P daol TR uraem any g

1152 TAUASIAL §RT SR S UuoT 3esl & SIJAR YD STARICT HAF HEROl
STRI R, UR=g AT dRad gU Thaadl &1 wRaig faga fre @rs fafa¥, 2010
@ ITAR 495 BCOl ¥ 502 BCWl & drd Yumell fhaddl &I IR & Bg Al
ST YT BT T4 T TA.UASIAL A BIS TAT YT IR YT AL BT S |

116  H¥ 9T (Major Failure)—
Sq B DIS I IR \ied BRI 2, I URYUT IJUHA / URYOT ISR oIl
IR SYIARD SYARTHAT TSI BRI Gl U JABIdT & BRI Bl S Bl
qerm g RIBIRE UK B | I URYUT IUshH Sffd Ruic frs Aad=a |fif
DI GRId BT |

117 geear RafdT :

11.7. 15T, SRR, faaRor, smyfel srerar fagd IuART ferar faga ofrgs @ =il w7 |
Jerar fhdl aafdd & fagd §a3 & Wg H Blg gocAl forgdT g9rd Bl Arg
Silee @1 &fd Aar @ & W H UST 8 A1 A9ifdd B Ol 99 W g fdEd
TiReRvI(fIga el ok faga st @ Wi, Gated ok WuRer ¥ wRel
eI am) fafem, 2008, T THI TR AT AT H Ieoifad Ulhar & AJAR
SR fBa1 ST Aty |

11.7.2 T geeAaRl & Ry Hafda uitiaxurer yafad FREl & SgaR &1 STl
AR |

——000—
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121

1211

121.2

1213

1214

1215

12.2

123

YT 12
STCT USIT (Data registration)
IR —

AT IR S SUARTH, Fre |iedr & Sueel & AJAR 3fdd SIeT UK HR
% foIg SRR B | 999 ISOdR® SYARTHAl Sl Wold & foly SaRar
IFTAT & M, U qAT SffhA A& TA.UA.SLH. / I9d URYUT SUshA (TA.CLY))
DI AR WO | THYASLHL /T IRYT IUHH (TACLY) T4 STARTHATS
DI AT el U R4 & oIy ScRerl Jfdqdl & M, ud don Sforda awen

JFaa & |

fire dfedr @ UNfe u ¥ SUERT STel, TH.UA.SI. ISTdRE STARTHAIS
BT T |

g7 SCT b 9 B B <, Gafd SeT Sl BN dlel  [SAidRe
SUATThAT BT BT |

STl Udfd & o AFde Ured & w0 H S1eT STl a9l Tl § e g9 urwai
& SN faRad s v & forg fasar S =iy | Sei—wal +f AFgs STel
g%y T3l e T SaidRe STARTRAISN & 91l IR W gd! U .U e,
/5T UNYUT SUhH (TA.SLY) gRT [Aeiaa far Smer =2y |

STE—del RS ITIRTHA oIl TA.UASIHL & drb HRex sl fod faemme
1, 98 V4T Il 39 foie & Arm 9 URd A 97 waar 21 U giieE @
foru g SeoiRgd Uy § ST 8F1 arfedy, Riary soifdeie waaIfeT &, Sras
fo @B o wre Ifte Sugad 8 9ad © | IaiaRe STINTEdT TA.CLy, /T4,
TASTHL / URYYT AT § WA IR SYINT fHy I a1l Ugfd &1 Seord
BT AT YICThTd, TIAMRE B FHI SIAReE i e 99 fqare &1 getsimam |

SUANTRdl & STeT ¥ gRad+ —

AT @ JAAd Uil el & bl HE H UREdd @I SFBRI ISAIdRS
SUANTHAT BT Sfd | Bl 8, U SUINTH] Dl deblel U IRac Bl TH.Y.SLAl
B Jfad HAT A1 | uRac Uiy IR YA AL DI @RI dGIIR STl 99 Bl
QIR o A1 | T 910 TAYASI. §RT I (U1 YUIell & aR H U [l
STl & Aae # AN 8RT |

SIcT SHTQfCFT (Data not supplied):
%ﬂ%ﬁﬁﬁﬁ?%ﬁﬁﬁ%ﬂﬁﬂ@ﬂ?ﬁﬁ@aaﬁmmw
RTRTARD \wmuchcndﬂ & forg ofFard & | f&l STeT @1 9@ (missing) Tom gfd
ITARSG ITIARTHAT gRT 7 Y S B 20 H, TA.UA.SLH]. JAIT HRAET R
|1 | T Ud 9 Aaeass 81, aRRf &1 rgmaeaeddr iR R I8d g W Sl
BT AMHeAd W Ig B FHI Iwﬁa?‘s:%@azﬁﬁﬁmgﬁwamw.w@.
Al g1 3MYfc 7 fhy S B G=0 H, G SATARS SRR JeIfed HRIATE!
PR Fhdl B | IfQ Ud o9 Ay &I, 98 IRRAT &I sfgraegsddl R R &
8U U STl BT 3ol PR AT & | AT ATheld, U <91 H, FAM HAH AeAdl
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JUBRY & TGIOY ST W AAd] VAl I Fol W, O ISAdARS  SUANTDHAT
31FaT TH.UA ST JATIRROT S AT IR el W SMIRA T A |

124 fafdre farR—fawst

T JMAYIS TAUASIAL qdl bl A1 ISIaRed SWARThdl, Al ff 99y
ifaRad TTeT & forg Jenfod SRR &R dddT 7 |

——000—
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131

13.2

13.2.1

13.2.2

13.2.3

13.3

134

I : 13
TDHIvr (Miscellaneous)
3= wfedr gd e
SUARTR BT GAREd BT =a1fed {6 a1 9o+, @, uRae= (Ufeem), I+
(@fSfpper) dem o ®E fFmir oRasHr, SR & femE gt arde @

JUET =T 0 | dg fAed umfdeRor (QRem den fdgd Us | Hefed
) fafad, 2011 # 3 <AGH 0 SeailRad 2|

3T AT 3FTEY (Non-compliance and Derogation)

Ife BIg ISAIdRS SUIRTHG! e Hfedr & bl Wl IUGe BT AU BRI DI
Rerd # 981 2 3f@r Ui &R ¥ SIhel Edl ©, S9 far fadd feu smm
T & BRI Aed TATA S, B Giad S a1fed Tl ued & oy dearar
A SURI (remedy)HRAT TR |

gHA B TAd "YU, AU SIHL & AR U9 SFQY BT AU, o1 Iugerd
BRI & dIDT SIST & U TATASIL & Qs BT MU, Sl AR A,
fre dfgar &1 srure= gRfe | omdw, RS9 W RN §RT g0 Ufshar &1 Mo o
HHT |

=9 e |fear & ol s sreran fodl o1 faRiy & smrer &1 Rerfa, afe a1
I, O 98 IMINT & AT & 3R Sua forw vas fafdre w7 =g &rm | s dfean
@ B ST HT SUTe SUdle WU BRI 3R AHID: $HD! A Tl
Sl o9 Bl IoaaRe SuRTEl @ foly 9 difed 99g H SUTed SRl
HfSA AT RIS &1 31fUg rgvd & | fhdl IoaiaRked  ISTANTHRAl g
U 37Ut & folq 31gHd |HI 3dfd & d18 RN gRT MfRed &8 o SQ |

e A arfen :

PIs T, AR IT YU AT §RT SUANTRAT oI fafdaa ez T aMr e,
afe forRaa # e fosar T, gaea faar T, s Sid /BRI Had a1 3—He
ERT IUHIFT & ITAe AAdT ITINTHAT & Iae H Al e fHar Tar sferar
A DI veEra Afegfad fear T, # Seaifad ud wR UfYa A T 8| uReR
H A < & fory drg AT 9 el A1 99 IR & U9 g WIF W HueT
AT TRy 3R I8 AT ST b Aifesy aifiet &1 18 |

TR/ THUA S Bl 9 HaR, I/ THUA S B U] BRIY U
I R fhar ST Ay |

argee uRReIfIT (Unforseen circumstances) / 3TaRERE BT (Force Majeure)

@ g gRReftr, afe W aRReIfa e e dfzar & Sudy H faeR 2!
foar T B SR 98 ST B O g Al tAUASIY./ osadl gd
gRRIfAT H iferd AMT T, Fe9ET qdae Fl gIiad ueteRl 9, ¥
TEAfd R @ YA H, 6 /T fhur 9, W B ghdl © | i
STINTHAT TAT TATASINL / el & 989 SUyael 999 § Ife Igafa
T8 BT § Al Al / TATASIL AL Al ArIar ER SfUd @ ¥ 39
R ol o Iaar 21 99 Hf s/ AU S U vl o 8, an
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13.5

13.6

13.7

I8 Had 07 ofd FHY UAIfad UeThRi & GRCHIV BT W $HRd gU A
T Wg &g § g, fb 0 aRRefeat & wm aver sfa 21 0 vk
S 915 ISP UEHHR ARAdl / TANASIHL §RT AU Y Qe & ured
AT | AL /AR ToRdT F §41 U 315t uRReIfcr, derm &g
39 X8 ® 100 &1 TFERT MR Bl 3ffdeid <7 |

@  euRer Tedr, W &3 "edT Ol ISIaR®  SUdNTdhal & HI307 F IR 8
Jrar Sl S9a oy g & B 3Er Sl gfaayel fade & SuwRid
JFAM H T o W dal o F9rRm 9 O 9 R G aFr H (Bl
Toidl & BRI WIET BT ARYA &7 A yHIidd & fobeg i1 fFe=foriaad ae

AT T 8 -
(1) SR "edl, WaRie ygedr At fhwg d1¢, 9§, Yo
Wﬁﬁﬁfﬁ?ﬁﬁﬁ:ﬁﬁ;

(2)  oraRe® serEr Al AR & DS BRI g Gvd a1 AT Jg
[Agrg, Sfdd! BHcl, SIS 9 SUgd dd WIfAd el

3) < emEr ANR® fawrd;
(4)  ffzd ool & aoe 9 9 81, = G @ s’I%ardn |

T (Interpretetation):

A T AT g | IR WReRT [Jeidl & ded d uel oiiR swefifad @7 Sl &fiR
Yy &1 g1 I qom R faga AfRFH 2003 3R THI—|HI R JATHLNET
|t srerar /@R SHd ofavia farfed fafvael, 99 oM gRT I9I—99Y W
SR/ fORFIa arenfad s qaa—a9g R g IiRatia fafes o affera
g, @ ATAR U ®U § U T FHSI SIQ |

9 Gfed] & AT Al dria 3eqdr 3l & G H fE dRE @l faare 8
P TIT H, RN B IRAT, FH Heordl W 3ifAq g du=hnT 8N |

CAGEIEDS E P BT Afda (Power to remove difficulties):

3Od fhA A UraeE B garaeiidl 99§ R dRE B HISAE MM UR, UdHROT
JMATT Bl VST ST AhdT 2, S YUIAd UeThRI H AATE HRA & d1€ o8l ATaTDh
A, VT AT 1T fafdre sewr uiRd &R |dh T, o IRy st doawy
graeiiel faga arwor g ongfd & e § ) o iRy /sfafE |
AT FTET Bl, S BfSAE R PR & YA & ol Ay feral are-ig Ueird
gIar 1 |

JMRANT el URYOT SISy 3fraT SAIaRe  SUARTHAT HI, I Al Wd: efdl
U URYOT JFJATERT feral SATARe  STANTHAT §RT UK 3Mded & MR W,
ITBT I e AiedT BT AN PR AT U & QA 9 AU el H
fafed A1 T, B Ua™ &R ke IR BR ||

AT BT GAMIBR ( Jurisdiction of Court):

S WA T S9S ATd I e I I Al FRIAIRAT DHad IA R
' i, e gaTeR # ody e
i} gif T 3 3 B |
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138 == (Repeal):

9 fire Afd & IOUF # USRM & A g, B s faga frs iR,
2007 IR $UP WATARYT, ST fedid 09 /09 /2008 Bl WINI fdU o, 30 fre wfear &1
SIRRIET & Al & Henferd 8141 § 8 WA |

13.9 al'lq%[ (Savings):
9 Afgar @ dig W 91T SN B UhAT & GHUANT DI AdhA qAT AT D

IEa¥ BT UG PR, RN B MATIGATIAR VH 3TQe UIRT PR DI 3l+ifad
I T AT BR 37T I=yAT T B |

JAAFTH & UTae=l & IHU ANT DI 3T Dls UlhAT UM A I8 Afcl Har
e T8 g, S 39 e dfear & fosr o vraum= & =1 81, fawg srerar fawat

AHLA] Aé\r HTIATE] B TDIT |

fire wdfedr #, s forw @18 grae =81 8, SO forg sifSf e & ofaiid omanT
BT fodl ATy | IR B Sfqar ol oIfdd &1 STIRT R+ 9 IJg fedl, Rt
JTAAT JTURIET WT A el BT TAT MR U fawd, wrfdaay g fawy & o g 9
BT PR FHAT ©, Sl 98 Ifed T IUYd T3] |

Au— 39 R_fal & <) ure I Ul ule & Adoq srerar st d Bl avg & davg
B B ST H, JAMINT BT o1y 3ifH T dear B8R |

TN & IR A,
CIRGAEE)
T
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gRRre—a
ST ¢ SICT JATLIDAT (ST 3.4)
HART—1

SRIC]
(GFIRIST BUAT ERT ST URYYT IUHA DI TR DI 39)
T—1 AMGS @I SIel (SREF)

T—1.1. AT (&)
L AT

1. _fc]

AW, Noldlled, SIHIRM o+, +al, S (3f
BIE BN) USRId B Al (HAEH) ATDIT T

I BN

2. TFHTOT @1 AT Srafer

3. UASYUd. H dvs®

SIIES]
. HREH
1. B9 UISC /3CRBY | 3 JfEgacs IM¥ealc & folg e 3% I TG
LIRS T T femeM Afed SIAHIeE UoTell & aTer
U wWIfad daaRE B R a8 9 ST ™ Gal
cad

2 B B0 8q © o
dreel

M. &= &adl

1. SUGT  dw ol &l
(FrTaTe)

2. gMe T Ihe AR | ®T Rl H Qen fea o 7 ? afe g ar
TS BT HRT fqeror & o A

IV.  SRfET Jfre s

1. | arsg IRIEST e

YbIX, &HdI, di™Y U3 X, H drg 3l

2. | WY XIS UBR &HdT

3. | SRR
@ | P T UBR
@) | T (Tadig)
&) | <fFa deest (@ @)
@) | FeiRa aTaR waex
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gfafehareiicl UreR &¥dT (TARINRTR) 0.95 olifST Nof
TqAT 0.85 IRT H

oS Hibe Fgurd

SRRFe Ul gifvie Ruaed (Tadiv e &
gforerd #)

SRS TR Fa—gifoige Ryded (THAg T B
gforerd #)

UHSEe] 31Md] THSEURTR & dT &d

o | SFREY TTABTER

a

2

eaiRa emar (Tadio)

e

drecsl IUI (TET / Terd)

4

<Y oA N (+% F —%)

&

gfcerd sfae=t (het drs WR UiioTied Ryad)

1.2 fIwga T Ser (Gvem)
e OIRICT Bst :

L

SIRFET v BT 7
SRS gfe &1 eHar Jmare

ﬁ%ﬁ“%%ﬁb“%

SRS B g WiedTe &1 R e STIUTH:
RelgT g W7 s

TS e =0T

3fef R Iy Afed SAfeT sgawern

IR — WU MU g 3 FaR SUBNUN BT fdaRo]

MefRT T g :

STRfET

e, SR e SBHR, AeRId CIIBRR oIl HoR SUSRY & fdefd

qieN ol IR s U,

T UICaRE YUllell B e dfed qoi fdaror |

TR B WS, T3 Afhe B, SR dfbe Shy A AUl TSIt

BreX R WUa a9 Ret & forg AfcT |fzd qof fqaxor|

SraeE goel § dHaH (TR /3eXBY UEe W) dfbe sax) & gex fffT @
quf fdaRor |
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SUIRTEH oTell WR fAgd ®iee & oy iRy F+9Ifaa wiee. FeilRRE 99
JNMIRIAA T BRI HISRT WHIA BT gl fJa=oT
SPR B NI B GRETHAD Rel & Ul I SR AR AHY BT 0T

g are

SUTdl /UTd] SIAHITE YUl 9T OFReX SIBTR - dicesl YUl & HeY
SCXBHGET CAPIR & IHe H :

IECIEGREEIY

grecSl T

THRR T

urfstfed Rigda Ruacd (@if¥reaw, =Faw, IM=g U (THdY & % )

uififed Rrade RS (@1f¥aan, ~gaa¥, A= U (THAT & % #)

SIRT R Ryaed (Tdie & % #)

U IR N (+ % | —%) AT N
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Chhattisgarh State Electricity Regulatory Commission

Irrigation Colony, Shanti Nagar, Raipur (C.G.) - 492 011

Raipur, Dated 31/12/2011

No. 40/CSERC/2011. In exercise of powers conferred under section 86(1) (h) read

with Section 181(ZP) of the Electricity Act, 2003 (No. 36 of 2003), the Chhattisgarh State
Electricity Regulatory Commission hereby makes the following Regulation to be known as
"Chhattisgarh State Electricity Grid Code2011"

1.1

CHAPTER - 1
INTRODUCTION & DEFINITIONS

Introduction

The Electricity Act, 2003 (Act here after) in Section 86 (1)(h) states that the State
Commission should specify a State Grid Code which shall be consistent with the
Indian Electricity Grid Code (IEGC). In compliance to above provision of the Act,
Chhattisgarh State Electricity Regulatory Commission (CSERC) notified “Chhattisgarh
state Electricity Grid Code-2007” in consistent with the “IEGC-2005”. Now that the
Central Electricity Regulatory Commission (CERC) has notified new “IEGC
Regulations 2010”, hence this Grid Code has been made which is consistent with the
CERC (Indian Electricity Grid Code) Regulations, 2010. This Grid Code shall be a



1.2

1.3

legally enforceable, interface document agreed upon and to be complied with by all

entities connected to the state transmission system. The Grid Code has been

designed to ensure an efficient and coordinated State transmission system and allow

State transmission utility (STU) to comply with its obligations in relation to the intra

state as well as interstate (wherever applicable) transmission of power.

Short title, extent and commencement

1.

These Regulations shall be called “Chhattisgarh State Electricity Grid Code,
20117 or "State Grid Code-2011".

2.  These Regulations shall extend to the whole of Chhattisgarh.

3. These Regulations shall come into force from the date of its publication in the
Chhattisgarh Rajpatra

Definitions

In these Regulations unless the context otherwise requires:

1.

"Act" means the Electricity Act 2003 (36 of Act 2003), including amendments

thereto;

"Active Energy"” means the electrical energy produced, flowing or supplied by
an electrical circuit during a time interval, and being the integral of the
instantaneous power with respect to time, measured in units of watt hours or

standard multiples thereof:

1,000 Wh = 1 kWh = 1 Unit, 1,000 kWh = 1 MWh, 1,000 MWh =1 GWh =1 MU
(Million Units)

"Active Power" means the product of voltage and the in-phase component of
alternating current measured in units of watts and standard multiples thereof :

1,000 W = 1 kW, 1,000 kW = 1 MW, 1,000 MW =1 GW

"Apparent Power" means the product of voltage and current measured in units
of volt amperes and standard multiples thereof, which is:

1,000 VA = 1 kVA, 1,000 kVA =1 MVA, 1,000 MVA = 1 GVA

"Apparent Energy" means the integral of the apparent power with respect to
time. It is measured in Volt Ampere hour and standard multiple thereof, which is:

1,000 VAh = 1 kVAh, 1,000 kVAh = 1 MVAh, 1,000 MVAh = 1 GVAh

"Apparatus" means the electrical apparatus and includes all machines, fittings,
accessories and appliances in which conductors are used.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

"Authority” means the Central Electricity Authority referred to in sub-section (1)
of Section 70 of the Act.

"Automatic Voltage Regulator "(AVR) " means a continuously acting automatic
excitation system to control the voltage of a generating unit as measured at the

generator terminals;

"Backing Down" means the instructions of SLDC or WRLDC conveyed through
SLDC, for reduction of generation of a generating unit under abnormal conditions
such as high frequency, low system demand or network constraints;

"Beneficiary" means a person buying power from SGS,ISGS,InSGS using STU
and/or CTU and/or transmission licensees network and who have Transmission

Service Agreement with the STU /Transmission Licensee/CTU.

"Black Start Procedure” means the procedure necessary to recover the grid
from a partial or total blackout;

"Breakdown" " means an occurrence relating to equipment of supply system

which prevents its normal functioning;

“Bulk consumer” means a consumer who avails supply at voltage of 33 KV and
above through open access;

"Central Electricity Regulatory Commission” or "Central Commission"
means the Commission set up under Section 76 of the Act;

"Central Transmission Utility" or "CTU" means any Government company
which the Central Government may notify as such under sub-section(1) of
section 38;

"Commission” or "CSERC" " means the Chhattisgarh State Electricity
Regulatory Commission;

"Connection point" means a point at which a user's and/or generating plants
apparatus are connected to the intra-State transmission system;

"Connection Agreement" means an agreement between STU, intra-state
transmission licensee other than STU (if any) and any person setting out terms

related to a connection to and / or use of intra-state transmission system.

"Control Area Customers” (CAC) means “A generating station connected to
ISTS or connected with ISTS and the State network (both)” and whose any of the
activity of real time monitoring, scheduling, dispatch control, energy accounting
etc are executed by SLDC as per the provisions of the IEGC.

"CSPTCL" means Chhattisgarh State Power Transmission Company Limited

acting as State Transmission Utility (STU).
3
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

"Demand" means the demand of active power in MW, reactive power in MVAR
and apparent power in MVA of electricity unless otherwise stated,;

"Data Acquisition System" means a system provided to record the sequence
of operation in time, of the relays/equipments as well as the measurement of pre
selected parameters;

"Df/dt Relay " means a relay which operates when the rate of change of
system frequency (over time ) goes higher than a specified limit and initiates load
shedding ;

"Dispatch Instructions” means an instruction by SLDC to SGS, InSGS to
dispatch generation and to distribution licensee/bulk consumers/ to regulate
drawal in accordance with the Scheduling & Dispatch procedure of Grid Code;

"Distribution Company (Discom) or Distribution licensee " means a
company engaged primarily in the business of distribution and supply of
electricity in its area of supply and licensed to do so under Section 12 of the Act;

"Distribution System" means the system of wires and associated facilities
between the delivery points on the transmission lines or the generating station
connection as the case may be and the point of connection to the installation of

the consumers.

"Despatch Schedule" means a State Generating Station / InNSGS scheduled to
be exported to the grid from time to time.

"Drawal Schedule” means the submission of the station-wise ex-power plant
drawal schedules from SGS / InSGS and drawal from state grid consequent to
intra-State open access transaction.

"Disturbance Recorder " means a device provided to record the behavior of
the pre-selected digital and analog values of the system parameters during an

events;

"Drawal" means the electricity taken out from the intra state transmission
system.

"Event" means a unscheduled or unplanned occurrence in the intra State
Transmission system including faults, incidents and breakdowns;

"Event logging facility” means a device provided to record the chronological
sequence of operations, of the relays and other equipments;

"Extra High Tension (EHT)" or "Extra High Voltage (EHV)" means voltage
higher than 33kV;



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

"Fault Locator" means a device provided at the end of a transmission line to
measure/indicate the distance at which a line fault may have occurred.

"Flexible Alternating Current Transmission (FACT)" means facilities that
enable power flow of A.C lines to be regulated, to control loop flows, line loading
etc.;

"Generating Plant" means a generating station which shall include a captive
generating plant (CGP) connected to state grid and includes a generation plant
/CGP coming under the control area of SLDC as per provision of IEGS;

"Grid Code" means “Chhattisgarh State Electricity Grid Code - 2011”.

"High Tension (HT)" or "High Voltage (HV)" means voltage higher than 650V
but which does not exceeds 33 kV under normal conditions.

"Indian Electricity Grid Code" or "IEGC" means the central grid code specified
by the Central Commission in accordance with sub section 1(h) of Section 79 of
the Act.

"Inter-State Generation Station” or "ISGS"™ means a Central generating

station or other generation station in which two or more states have shares;

"Intra State generating Station™ or "InSGS" means any generating station
including Captive generating plant (CGP) which is only connected to State grid;

"Intra State Transmission System" or "State Transmission System” or
"InSTS" or "State grid" means any system for conveyance of electricity by
transmission lines within the area of the state and includes all transmission lines,

sub-stations and associated equipment of transmission licensee of the state;

“Intra-State user” means a person such as a generating company including
captive generating plant or transmission licensee (other than CTU and STU) or
distribution licensee or bulk consumer including captive user whose electrical

plant is connected to the State grid at voltage level of 33 KV and above.
"Low Tension" or "Low Voltage" means voltage 650 Volt and below.

"Maximum Continuous Rating" (MCR) means the normal rated full load MW
output capacity of a generating unit, which can be sustained on a continuous
basis at specified conditions;

"Maximum demand"” means the 4 times maximum value of average KVA
delivered to consumers at the point of supply during any consecutive period of 15
minutes during the month computed on either block interval or sliding window

principle of measurement.



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

"Operation” means a schedule or plan action related to the operation of a
system;

"Open Access Regulation™ means the Chhattisgarh State Electricity Regulatory
Commission (Connectivity and Intra State Open Access) Regulation, 2011.

"Peak Period" means the period in a day when demand for electricity is at its
highest or as directed by the Commission.

"Planned Outage" in relation to all INSGS unit means outage of power
generating units and in relation to transmission facility means outage of
transmission lines and equipments, which have been planed and agreed with
SLDC in advance, during a year;

"Reactive Energy" means the integral of the Reactive Power with respect to
time. It is measured in volt amperes reactive hours and standard multiple thereof,
that is:

1,000 VArh = 1 kVArh, 1,000 kVArh = 1 MVArh, 1,000 MVArh = 1
GVArh

"Reactive Power" means the product of voltage and current and the sine of the
phase angle between them measured in units of volt amperes reactive and
standard multiples thereof, that is:

1,000 VAr = 1 kVAr, 1,000 kVAr = 1 MVAr, 1,000 MVAr = 1 GVAr

"Single Line Diagram" means diagrams which are a schematic representation
of the HV/EHV apparatus and the connections to all external circuits at a

connection point incorporating its numbering nomenclature and labeling;

"Site Common Drawing" means drawings prepared for each connection point,
which incorporates layout drawings, electrical layout drawings, common

protection/control drawings and common service drawings;

"Spinning Reserve" means the reserve capacity of a generating station which is
partially loaded, synchronized to the system and is ready to provide increased
generation at short notice pursuant to dispatch instruction, or instantaneously in
response to a frequency drop;

"State Load Despatch Centre" or "SLDC" means the centre established under
sub-section (1) of section 39.

"State Sub-Load Despatch Centre" or "SSLDC" means the offices and
associated facilities of the State Load Despatch centre set up at places other
than the location of the SLDC for monitoring and control of the State grid;
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58.

99.

60.

61.

62.

63.

64.

"State Generating Station" or "SGS" means any the generating stations

owned by the companies owned or controlled by the State Government;

"State Transmission Utility" or "STU" means the Government Company
specified as such by State Government under sub-section (1) of Section 39 of
the Act.

"Static VAR Compensator” means an electrical facility designed for the
purpose of generating or absorbing Reactive Power;

"Supervisory Control and Data Acquisition” or "SCADA" means the
combination of transducers, remote terminal unit communication links and data
processing systems which provides information to the SLDC on the operational
state of the State transmission system;

"Synchronize" means the condition where an incoming generating unit or
system is connected to another system so that the voltage, frequencies and
phase relationships of that generating unit or system, as the case may be, and
the system to which it is connected are identical and the terms “synchronize” and
“synchronization” shall be construed accordingly.

"Time block" block of 15.00 minutes during which energy meter records
specified electrical parameters. For recording of MD in MW or MVA the
measurement during the time block may be either on block interval or on sliding

window principle.

"Under Frequency Relay"” means a relay which operates when the system
frequency falls below a specified limit and initiates load shedding

Words or expressions used herein and not defined shall have the meanings assigned

to them under the Act and other Regulations issued by the Commission/Central

Commission.

Application of other codes etc.

1.

This code shall be read along with the, Chhattisgarh State Electricity Supply
Code, Chhattisgarh State Electricity Regulatory Commission (Connectivity and
Intra State Open Access) Regulation, 2011, other relevant provisions of the Act,
and relevant Standards / following Regulations issued by Central Electricity
Authority along with amendments thereon, rule and regulations made there
under.

(i) Central Electricity Authority (Installation and Operation of Meters )

Regulations, 2006
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(ii) Central Electricity Authority (Installation and Operation of Meters )
Amendment Regulations, 2010

(iii) Central Electricity Authority (Technical Standards for Connectivity to the
Grid) Regulations, 2007

(iv) Central Electricity Authority (Safety Requirements for Construction,
Operation and Maintenance of Electric Plants and Electric Lines),
Regulation, 2008,

(V) Central Electricity Authority (Measures relating to Safety and Electric
Supply), Regulation, 2010.

(vi) Central Electricity Authority (Grid Standards) Regulation, 2010

(viij  Central Electricity Authority (Technical Standards for Construction of
Electrical Plants and Electric Lines) Regulations, 2010.

(viii)  Central Electricity Authority (Safety Requirements for Construction,
Operation and Maintenance of Electric Plants and Electric Lines),
Regulation, 2011,

2. Where any of the provision of this Code is found to be inconsistent with those of
the Act, rules or regulations made there under, not withstanding such
inconsistency, the remaining provisions of this Code shall remain operative.

3.  Where any dispute arises as to the application or interpretation of any provisions
of this Code, it shall be referred to the Commission whose decision shall be final
and binding on the parties concerned.

4.  Wherever extracts of the Electricity Act, 2003, are reproduced, any changes
/amendments to the original Act shall automatically be deemed to be effective
under this Code also

5. All Users who are connected to and/ or use the InSTS, shall comply with the
relevant regulations and Chhattisgarh State Electricity Regulatory Commission
(Intra-State ABT, Unscheduled Interchange charges and related matters)
Regulations, to be notified and amendments thereon.

Structure of Chhattisgarh State Electricity Grid Code, 2011.

This State Grid Code contains the following chapters, namely:

Chapter - 1 : Introduction - This Chapter contains introductory parts of the Grid code
and definitions of related terminology used in the Code.

Chapter - 2 : General - This part largely deals with the scope and application of these
regulations and with Grid review Committee;

Chapter - 3 : Planning Code - This Code specifies the principles, procedures and
criteria that shall be used in planning and development of intra-State transmission
system;



Chapter - 4 : Connectivity Conditions and criteria - Connection Conditions specify
the minimum technical and design criteria that shall be complied with by a
Transmission Licensee and User connected to or seeking connection to the intra-State
transmission system;

Chapter — 5 : Operating Code - This Code describes the conditions under which the
State Load Despatch Centre shall operate the intra-State transmission system and
under which Intra-State Users shall operate their facilities, in so far as necessary to
maintain the security and quality of supply and safe operation of the intra-State
transmission system.

Chapter - 6 : Scheduling and Despatch Code - This Code deals with the provisions
related to development of Scheduling and Despatch Code for the State of
Chhattisgarh.

Chapter -7 : Protection Code - This chapter deals with standard protection practices
to be adopted for transmission lines sub-stations connected to State Transmission
System.

Chapter - 8 : Metering Code - This chapter covers the standard technical
specifications of metering practices to be employed in Transmission system connected
to State Grid.

Chapter - 9 : Contingency Planning - This chapter outlines the contingency plan to
be adopted by the entities connected to State Grid in case of total or partial outage of
Transmission system.

Chapter - 10 : Safety Standards - This chapter describes safety standards to be
adopted in operation of State Grid.

Chapter - 11 : Operation Event and Incident Reporting - This chapter describes the
manner of operation and incident reporting by the entities connected to State Grids.
Chapter - 12 : Data Registration - All the users of State Grid have been made
responsible for proper data logging and data communication to STU. This chapter
describes these issues.

Chapter - 13 : Miscellaneous - This part deals with a number of miscellaneous
aspects including compliance with the State Grid Code, Power to amend, power to
remove difficulties and dispute resolution etc.

XXX
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211

2.1.2

2.2.

2.3.

CHAPTER - 2
GENERAL

Scope of regulation and extent of application

These regulations shall be applicable to-

every Transmission Licensee in the State including State Transmission Utility
(STU);

the State Load Despatch Centre (SLDC);

Every User who is connected to and/or uses the intra-State transmission
system:

All Users connected with and/or utilizing the Intra-State Transmission System
(InSTS) are required to abide by the principles and procedures defined in this
code/IEGC in so far as they apply to that User.

Transmission Licensee, forming part of the InSTS, and User, having connection(s) with

the InSTS, should comply following requirements under these regulations.

Vi.

Vii.

Enter into a connection agreement in accordance with chapter - 4;

Provide protection systems in accordance with Chapter - 7;

Provide communication facilities and compliance of telemetry requirement in
accordance with Chapter - 4;

Provide for system recording instruments in accordance with Chapter - 12;
Develop Single Line Diagrams in accordance with clause 4.8.2 of Chapter - 4;
Develop Site Common Drawings and site responsibility schedule in accordance
with Clause 4.8.3 of Chapter -4 ;

Installation and Operation of meters in accordance with Metering Code
developed as per Chapter - 8.

Availability of Chhattishgarh State Electricitry Grid Code- 2011
The Commission, SLDC and STU shall display a copy of the State Grid Code - 20110on
their website. Printed copy of the State Grid Code - 2011 shall be made available by

State Transmission Utility to any person at a price not exceeding the reasonable cost

of printing it.

Role of STU and SLDC

The STU shall be responsible for managing and implementing this Code. The STU and

the SLDC shall discharge such functions and responsibility as entrusted to them under

10
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2.5

2.5.1

the provisions of the Act and any other regulations issued by the concerned authority

in an independent and un biased manner.

In addition to above the SLDC shall also be responsible for “Operation of State Ul pool
Account, “State reactive energy Account” and “Congestion Charge Account” etc as
may be provided in the relevant regulations. Provided that in event of a SLDC being
operated by the STU, as per first provision of sub-section (2) of Section 31 of the Act,
adequate autonomy shall be provided to the SLDC for it to be able to discharge its

functions in the above mentioned manner.

State Grid Coordination Committee:

The State Grid Coordination Committee shall consist of the following members:

i Managing Director of Chhattisgarh State Power Transmission Company
Limited (CSPTCL) - Chairman

i. Executive Director / Chief Engineer or In-charge of SLDC - Member Secretary

ii. Executive Director / Chief Engineer nominated by Chhattisgarh State Power
Generating Company Limited (CSPGCL) - Member

iv. One representative nominated by SLDC- Member

V. One representative nominated by each of distribution licensees - Member

Vi. One representative from each of Transmission licensees other than STU -
Member

vii. One representative from generating plants other than the CSPGCL with

installed capacity of 500 MW and above connected with state grid - Member
viii. One representative of the association, if any, of other generating plants other
then at (vii) above - Member.
Note: Members mentioned at (vii) and (viii) above will have tenure of two years.

Functions of the committee.

The functions of the State Grid Coordination Committee shall be as follows: -

i Facilitating the implementation of these regulations and the rules and
procedures developed under the provision(s) of these regulations.

i. assessing and recommending remedial measures for issues that might arise
during the course of implementation of provisions of these Regulations and the
rules and procedures developed under the provisions of these Regulations;

ii. review of the State Grid Code, in accordance with the provisions of the Act and
these Regulations; and suggest to the Commission, the necessary

amendments/changes required to be brought, in these regulations for smooth
11



2.5.2

2.5.3

2.5.4

2.5.5

operation of the power sector and in the interest of overall compliance to the
provisions of the Act
iv. to study such other matters as may be directed by the Commission from time to

time.

The Committee will meet at least once in six months.

The Member Secretary shall present all proposals to the Committee for its
consideration. The outcome of the meeting should be informed to Commission within
15 days.

The Committee may set up sub-committees for detailed study of related problems. The
sub-committees may discuss with an Intra-state User its individual requirements and

with groups of users to prepare proposals for the Grid Coordination Committee.

The recommendations of the Committee may be submitted to the Commission for
consideration and approval. The Commission may amend the Grid Code on suo-motu
or on the recommendations of the Committee as may be deemed fit. However, before
any amendment is made in this code, comments on the proposed changes shall be
obtained from the Intra-state users and the public.

XXX
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3.1.1

CHAPTER - 3
PLANNING CODE

Transmission system planning

In accordance with section 39 (2) (b) of the Act, the STU shall discharge all functions
of planning and coordination relating to the state transmission system (STS) with CTU,
State Govt., Generating Companies, Regional Power Committees, Central Electricity
Authority, Licensee and any other person notified by State Government in this behalf
which may utilize the state transmission system for evacuation or drawal of power from

state transmission system.

The system planning specifies the technical and design criteria and procedure to be

adopted by STU for the planning and development of the transmission system. The

users of the transmission system shall take such system planning into account for

planning and development of their own system. The STU in consultation with the Intra-

State users shall evolve an efficient, secured and economical intra-state transmission
system in order to satisfy the requirements of demand and generation.

I The STU shall upload on its Internet website the approved transmission
system plan for the InSTS (intra-State Transmission System).

i. The transmission system plan shall cover a plan period of ten (10) years
commencing from control period of five years. Business plan be got approved
for five years of control period. Subsequent five year plan will be tentative and
will be subjected to approval of the Commission. Approved business plan be
reviewed every year and proposal for change, modification, addition or
alteration in business plan be submitted by 30" September of every year for
examination and approval. STU may also carryout change, modification in
their tentative plan based on changed needs and may upload it in its website.

ii. The transmission system plan shall include the proposed intra-State
transmission schemes for system strengthening for the benefit of Intra-state
Users, as per business plane approved by the Commission. The transmission
system plan may include information related not only to intra- State
transmission lines but also additional equipment including transformers,
capacitors, reactors, Static VAR Compensators and Flexible Alternating
Current Transmission Systems: Provided further that the transmission system
plan shall also include information on progress achieved on the identified
intra-State transmission schemes and system strengthening schemes.

13
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3.2

3.2.1

The formats of the transmission system plans shall be provided to distribution /
transmission licensee by the State transmission utility and the same shall be available
in the website of STU.

The need for reinforcement and extension of the system arises due to many reasons of

which a few are mentioned below:-

i. The development on a user's system already connected to the state
transmission system.

i. Introduction of a new connection point between Intra-state user’s system and
the transmission system.

il The need to increase system capacity, removal of operational constraints,
maintenance of security standards and meeting general increase in demand.

iv. Steady state and transient stability considerations.

V. Cumulative effect of any combination of the above four.

The development of the transmission system must be planned in advance duly

allowing sufficient lead time, considering the following:

I The time required for detailed engineering, design and construction work to be
carried out. The system planning therefore enforces the time scales for
exchange of information between the STU and the user(s). All the concerned
parties, wherever appropriate, shall have due regard to the confidentiality of
such information;

i. The time required for obtaining the necessary statutory approvals such as
notification in government gazette Power and Telecommunication Co-
ordination Committee (PTCC) clearance, Forest clearance, Railway clearance,
clearance from civil aviation authorities, National highways, State highways
etc., and the right of way permissions wherever required, shall also be taken

into account.

Perspective Plan:

Load forecasting shall be the primary responsibility of distribution licensees within their
area of supply. The distribution licensees shall determine the base load, peak load and
energy forecast of their areas for ten years starting from commencement of five year
control period for which business plan will get approved by STU from the Commission
subsequently annual change in the data if any be submitted to STU every year. These
shall include the details of demand forecasts, data methodology and assumptions on
which the forecasts are based. The peak load and energy forecast shall be made for

the overall area of supply. The STU shall also review the methodology and
14



3.2.2

3.2.3

3.3

assumptions used by the distribution licensees in making the load forecast, in
consultation with them. The resulting overall forecast will form the basis of planning for
expansion of transmission system, which will be carried out by the STU.

The STU shall forecast annual peak load for each connection point / interface point
with the transmission system by considering the developing load of distribution
licensee and long term open access requisitions by different generating stations. The
peak load requirement at each connection point / interface point will be ensured by the
STU. It may determine the corrective measures to be taken to maintain the capacity
adequacy in the transmission system up to the connection point / interface point. This
will facilitate the transmission licensee to develop a compatible transmission system.
However, if the distribution licensee receives power at a number of connection
points/interface points in a compact area, which are interconnected in a ring then the
load forecast should take care of that of transmission system the maximum load at any
point of time is to be taken. These forecasts shall be updated annually and also

whenever major changes are made in the existing system.

The STU shall be responsible to prepare a long-term (10 years) plan for the
compatible expansion of the intra-state transmission system to meet the future
demands.
Such planning shall be in conformity with followings:
i. Perspective plan formulated by CEA.
i. Electric Power Survey of India published by the CEA.
il Transmission Planning Criteria and guidelines issued by the CEA.
iv. Operational Feedback from RPC, RLDC and SLDC.
V. Chhattisgarh State Electricity Regulatory Commission (Connectivity and
Intra-State open access) Regulation, 2011 as amended from time to time.
Vi. Any capacity addition in State.
This compatible intra-state transmission plan shall also include provision for reactive

compensation needed for the transmission system.

Planning Standards and Procedures:

The State Transmission System shall be planned in accordance with the
“Transmission Planning criteria” issued by CEA. The Transmission System Planning
and Security Standard are the guidelines for planning and expansion of Transmission
System in the State. The long term perspective planning involves an integrated
approach for evacuating power from different generating stations under long term open
access irrespective of their ownership, and delivering it to the beneficiaries over an

15



optimally designed transmission system with reliability, security and economy. The
power system in the State grid has to be planned in such a manner, that the power
received from all generating plants, share of power from Western grid and central
sector generating stations, can be transmitted without constraints to different
beneficiaries, as per their allocated shares, maintaining a reasonably good voltage
profile, stability conditions and redundancy criteria.

The transmission planning should be developed to achieve a strong coordinated power
system for the State, Western region and ultimately a national grid, where substantial
inter-regional transfers can be achieved with optimized utilization of available
generation. The transmission planning shall also provide a high standard of supply to
beneficiaries with acceptable degree of reliability and at reasonable cost. The criterion
should be that even under the conditions of the specified outages considered in the
security standards, the power flow should not be affected. The transmission lines and
sub-stations shall be so planned that the same can be upgraded when necessary in

future, with minimum interruptions and modifications.

For the purpose of reducing inventory, procurement time and installation time, the
transmission licensee shall adopt standardized designs as far as possible for
transmission line towers, structures for sub-stations, sub-station lighting, control room
lighting and ventilation, sub-station earthing, standardized specification for line
materials, transformers, substation equipment, cables, bus bar accessories, insulators,
hardwares, lightening arrestors etc.

The possibility of providing adequate connections within the State grid with inter state
grid has to be considered wherever economically feasible considering all economic
energy / capacity interchanges. The modern Flexible AC transmission system (FACTS)
based on thyristor based controls, HVDC, fast controllable phase shifters etc., have
also to be considered wherever economically feasible and / or constraints of corridor
for construction of new transmission lines.
The scope of planning standard should cover:

i. system studies;

ii. assessment of the system data;

iii. assessment of generation availability;

iv. planning criteria;

v. security conditions required for maintaining specified degree of reliability;

vi. criteria for sub-station planning; and

vii. estimation of reactive power compensation required.

16
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System studies:

The loads to be supplied from various sub-stations at steady state condition
within the limits of declared voltage and acceptable frequency of 50 Hz and the
future load development has to be assessed after making a detailed study of the
present conditions and a load survey. A reasonable estimation of transmission
losses shall also be included for arriving at peak availability, The system is to be
further evolved based on the following power system studies:

(a) Load flow

(b) Optimal power flow for various conditions

(c) Short circuit

(d) System stability — steady state

(e) System stability — transient
(f) Studies to determine switching / temporary over voltages

(g) Other studies as required.
These studies require suitable computer programs. The models incorporating
generation, transmission and load shall be prepared separately for each year of a
plan period assessing probable year of commissioning of particular lines,
substations, additional transformers in existing sub-stations etc., based on the
system network for the year in question with all the generation and load buses
properly located. Inter connections with the neighboring states at 400kV and
220KV levels shall also have to be incorporated. Appropriate equivalent circuit
models shall be used to take into account the fault level at the connection points /
interface points. The interconnection buses shall be modeled by representing
significant and necessary portions of the neighboring networks to represent
realistically the MW and MVA imports/exports. Studies shall be carried out both
for peak load and zero load conditions.

Assessment of System data

To arrive at a reasonably accurate load forecast and for conducting studies,
compilation and updating of system data is absolutely necessary. The planning study
should begin with the proper representation of the existing system to establish the
base case and to validate the model. The results obtained from the existing system
should be verified with the meter readings, logged data at the sub-stations and the
State Load Despatch Centre to closely match the same. The system parameters
have to be updated incorporating the correct data whenever addition or modifications
have been carried out on the system either by the survey of the correct line lengths
and conductor configurations or preferably by direct measurement of the line
impedance values whenever and wherever possible. All the system data shall be the
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3.3.4

same for both the planning standards and operation standards. The loads shall be
modeled at 220KV and 132KV buses. The annual minimum load shall be taken as a
percentage of annual peak demand as prevailing in the base year.

Assessment of Generation availability:

For peak load conditions, different generation mixes of various generating stations,
resulting in an optimal average cost shall be determined by conducting the required
number of load flow studies, or using well developed computer software packages to
determine the same. For the minimum load conditions, the generator which “must
run”, shall be used in conjunction with the most economical generation. The
generation dispatch for the purpose of sensitivity analysis corresponding to a
complete shutdown of a major generating station shall be worked out by increasing
the generation at other stations to the extent possible keeping in view the maximum
likely availability at those stations, cost of power, etc. transmission constraints will
have to be addressed properly. The transmission system being planned shall
consider the adequacy of the network required to transmit power even under various
outage conditions specified in the security standards. Studies shall be repeated for

normal and contingency conditions as required in the security standards.

Planning criteria:

The Central Electricity Authority (CEA's) “Manual on Transmission Planning Criteria”
shall be adopted with modification particularly with reference to steady state voltage

limits and security standards in such a way so as to maintain steady state voltage

within limits as per clause 5.2.17 of this code.

(a) Line loading limits:

The permissible line loading limits shall conform to CEA’s “Manual on
Transmission Planning Criteria”. The over loading and under loading of lines
shall be decided accordingly. Maximum line loading capacity as considered in the
CERC (Rates and Charges and Terms and Conditions for use of intervening
Transmission Facilities) Regulations, 2010 is as under:

Sr. No. Voltage Line loading capacity Considered
(MW)
1. 400 450
2. 220 250
3. 132 90
4, 66 27
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(b)

However, in view of CEA's “Manual on Transmission Planning Criteria” and
looking to thermal limit and conductor size used, voltage wise maximum quantum
of power permissible for injection into state grid is shown as in clause 4.2.1 of
this code.

Options for strengthening of transmission network:

i. Addition of new transmission lines to avoid over loading of existing system
(wherever three or more circuits of the same voltage class are envisaged
between two sub-stations, the next higher transmission voltage may be
considered).

ii. Up-gradation of the existing transmission lines such as raising height of
conductor supports and / or switch over to insulated cross-arms to facilitate
change over to higher voltage, if the tower design so permits.

ii.  Replacement of conductor of the existing transmission line with higher size
of conductors or with AAAC (All Aluminium Alloy Conductor).

iv.  The choice shall be based on cost, reliability, right of way requirements,
energy losses, down time, etc.

v.  All single circuit lines shall be planned generally with double circuit towers,
wherever technically feasible, to enable future expansion without right of
way problems. Construction of multi circuit tower can also be planed to
resolve right of way problem.

3.3.5 Security standards:

(a)

Steady State Stability:

Security is the ability of the electric system to withstand sudden disturbance such
as electric short circuit or unanticipated loss of system element, detailed in
Clause 6 of “Manual on Transmission Planning Criteria” issued by CEA. The
State Transmission System shall be designed for a security level of “n-1” i.e. to
withstand a single contingency with little negative effect. This means the most
severe fault or tripping of a critical generator, transformer or line should not result
in instability of the system, overloading of lines and/or transformers for more than
15 minutes, voltage drop of more than 10% when the system import is increased
by 20%. State Transmission Utility /Transmission Licensee shall maintain the
system security level of "n-1" (single contingency) plus spinning reserve margin
for Steady State Operation.
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(b)

The system shall be planned to withstand satisfactorily without any load shedding
or altering the generation at generating stations for at least, any one of the
following outage conditions:
(a) Outage of any tower in a Double Circuit (D/C) transmission line.
(b) Two circuits of 132kV or 220kV lines.
(c) One circuit of 400KV line
(d) One interconnecting transformer
(e) One largest capacity generator
(f) One inter-connecting line with neighboring grid.

The above contingencies shall be considered assuming a pre-contingency
system depletion (planned outage) of another 220kV double circuit line or 400kV
single circuit line in another corridor and not emanating from the same sub-
station. All the generating stations shall operate within the limits as per their
reactive capability curves and the network voltage profile shall also be
maintained within the specified voltage limits.

Transient stability:
The system shall be designed to maintain synchronism and system integrity
under the following disturbances:

(@) Outage of the largest size generator in the State grid or connection with
neighboring grids.

(b) A single line to ground fault on a 400 kv line, single pole opening of the
faulty phase (5 cycles) with unsuccessful reclosure (dead time 1 sec)
followed by 3 pole opening (5 cycles) of the faulty line.

(c) 400 kV D/C line.

(i)  When both the circuits are in operation, the system shall be
capable of withstanding a permanent fault on one of the circuits
followed by a three-pole opening (100-m.sec.) of the faulty circuit.

(i)  When one of the circuits is under maintenance / outage the system
shall be capable of withstanding a transient fault on the circuit in
service.

(d) A permanent 3-phase fault with duration of 8-cycles on 220 kV or 132kV
line assuming three-pole opening.

(e) No stability studies for faults are required for radial lines.
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3.3.6 Substation planning criteria:

For meeting a particular quantum of load, the number of required Sub-stations
depends upon the choice of voltage levels, the MVA capacity and the number of
feeders permissible etc. The number of EHT transformers, Interconnecting
Transformers shall also be considered in planning to take care of contingencies of
planned/forced outages. In all EHV sub-station (132 KV and above) should have at
least Two transformers. The following criteria can be adopted:
(a) The capacity of any single substation at different voltage levels shall
normally not exceed the following as per CEA (Technical Standards for
Construction of Electrical Plants and Electric Lines) Regulations, 2010.

765 kV 4500MVA
400kV 1500 MVA
220 kV 500 MVA
132 kV 150 MVA

(b) Size and number of Interconnecting Transformers (ICTs) shall be planned
in such a way that outage of any single unit would not overload the
remaining ICTs or the underlying system. Normally there should not be
more than three power transformer / ICT in EHV sub-station.

(c) Size and number of Transformers in EHV sub-station shall be planned in
such a manner that in the event of outage of any single unit, the remaining
transformers may supply adequate load. This has to be achieved in such a
manner that, with the connection of the adjacent Sub-stations, the load
exceeding the capacity of the available transformers may be transferred on
to neighboring sub-station.

(d) The rated rupturing capacity of the circuit breakers in any Sub-station shall
not be less than 120% of the maximum fault levels at the sub-stations. (The
20% margin is intended to take care of increase in short circuit levels as the
system grows). The minimum rated rupturing capacity and duration of
switchgear at different voltage levels are as follows as per CEA (Technical
Standards for Construction of Electrical Plants and Electric Lines)
Regulations, 2010:

11 kV 16 kA for 1 sec in urban area.
12.5 kA for 1 sec in rural area
33 kV 25 kA for 1 sec.
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132 kV

31.5 kA for 1 or 3 sec”

220 kV 40 kA for 1 sec
400kV 40 kA or 50 kA for 1 sec
765 kV 40 kA or 50 kA for 1 sec

* 1 or 3 sec. Duration may be decided as per fault level.

(e) While sub-station planning, Insulation level of transformers and reactor

windings and bushing should be taken as per following table as specified in
CEA (Technical Standards for Construction of Electrical Plants and Electric
Lines) Regulation, 2010.

Rated Windings Bushings
Voltage Rated Rated Rated Rated Rated Rated
power switching lightning power switching lightning
frequency impulse impulse frequency impulse impulse
withstand withstand withstand withstand withstand withstand
voltage voltage (kV voltage voltage voltage (kV voltage
(kVrms) peak) (kVpeak) (kVrms) peak) (kVpeak)
800kV - 1550 1950 880 1550 2100
420kV - 1050 1300 630 1050 1425
245kV 395 - 950 460 - 1050
145kV 275 - 650 275 - 650
72.5kV 140 - 325 140 - 325
52kV 95 - 250 95 - 250
36kV 70 - 170 70 - 170
24kV 50 - 125 50 - 125
17.5kV 38 - 95 38 - 95
12kV 28 - 75 28 - 75

3.3.7 Transmission line planning criteria:-

(a) Transmission System:-

(1) The transmission System shall be planned in an integrated manner and

optimized considering the total network under Central Transmission Utility
(CTU) and State Transmission Utility (STU), and any other transmission
licensee in area.

(2) The adequacy of the transmission system shall be tested for one or more load

generation scenarios comprising of peak and off peak conditions in summer,
winter and monsoon seasons.
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(3) Right of way for transmission lines shall be optimized keeping in view the
corridor requirement for the future by adopting suitable alternative of multi-
circuit or multi-voltage lines as found suitable.

(b) Routing of Transmission Line — The transmission line route shall be selected
keeping in view the following:

(1) Routing of a transmission line through protected or reserved forest shall be
avoided. In case it is not possible to completely avoid the forests or areas
having large trees, keeping in view the overall economy, the route shall be
aligned in such a way that cutting of trees is minimum. Routing of a
transmission line through National Parks or Wild Life sanctuaries should also
be avoided.

(2) Restricted areas such as civil and military airfields shall be avoided care shall
also be taken to avoid aircraft landing approaches.

(3) The line routing should avoid large habitations, and densely populated areas.

(4) It shall be ensured that all statutory requirements stipulated under Forest
Conservation Act, Wild Life Protection Act, Archeological Survey Act and other
Acts/Rules/Laws, as may be applicable, are complied with.

(5) The Owner shall arrange all required consents and approvals including those
from Power and Telecommunication Co-ordination Committee (PTCC), and for
civil aviation, road, river, rail, canal or power line crossings, way leaves and
environmental & forest clearances etc. from the concerned
authorities/agencies.

(6) Right of way and way leave clearance shall be arranged by the Owner in
accordance with the requirements of construction. Compensation for right of
way & way leaves shall be given as per applicable law, rules & regulations,
guidelines and directives of local administrative and revenue authorities.

(c) Salient technical particulars and requirement of transmission lines:- Electrical

Design Parameters of transmission lines -

Parameter 132 220 400 765 | 500 kv DC
kv AC | kVAC | kV kv
AC AC
Nominal voltage (kV) 132 220 400 765 500
Highest system voltage (kV) 145 245 420 800 525

Full wave impulse withstand voltage | 650 1050 | 1550 | 2400 1800
(1.2/50 micro sec.) (kV peak)

Power frequency withstand voltage | 275 460 680 830 -
under dry condition (kV rms)

Switching surge withstand voltage - - 1050 | 1550 1000
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under wet condition (kV rms)

Minimum corona extinction voltage - 156 320 510 550

under dry condition (kV rms) phase

to earth

Maximum radio interference voltage - 1000 | 1000 | 1000 1000 22

(micro volts) at 1 MHz for phase to at at at kV/cm

earth voltage of KV under dry 156kV | 267kV | 510kV | conductor

condition surface
gradient

(d) Normal design span for various voltage level transmission lines shall
generally be as shown below :

Voltage (kV) Normal span (meters)
765 400, 450
400 400
220 335, 350, 375
132 315, 325, 335

3.3.8 Reactive compensation:

(a) Shunt capacitors: Shunt capacitor shall be installed at 33 kV and 11 kV system
preferably at load centres. In case it is not possible at load centre, then reactive
compensation shall be provided in 132 kV systems with a view to meet the reactive
power requirement of load close to the load points. The capacitors shall be of
automatic switched type for sub-station of 5 MVA and higher capacity. In case of
sub station loaded with highly fluctuating loads like arc furnaces etc., flickers and
voltage regulation problems shall be overcome by installation of static var
compensators (SVCs)

(b) Shunt reactors: Switch-able shunt reactors shall be provided at 400 kV sub-
stations for controlling voltages within the limits specified. The step changes shall
not cause a voltage variation exceeding 5%. Suitable Line Reactors (Switch-
able/Fixed) shall be provided to enable charging of 400kV lines without exceeding
voltage limits specified.

The Standard sizes (MVAR) of reactors are -

(i) 400 kV (3-ph units) 50, 63 & 80 at 420 kV

(i) 765 kV (1-ph units) 50, 63 & 110 at 800 kV
The line reactors shall be installed for long line at high voltage level for curtailing
switching over voltage and limiting the fault currents.

3.4 To enable the STU to discharge its responsibilities under the transmission license by
conducting system studies and preparation of the perspective plans, all the Intra-state
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3.5

3.6

3.7

users shall furnish the necessary data to STU from time to time as given under Data
Registration Chapter 12 and categorized as planning data (PD),. vide Annexure-A
The data pertaining to InSGS running parallel with grid, shall be updated on any
addition of generating unit / modification of the distribution / transmission system.

To enable the Intra-state users to co-ordinate planning, design and operation of their
plants and systems with the transmission system they may seek certain salient data of
the transmission system as applicable to them. STU/transmission licensee shall supply
these data as per Annexure-B categorized as Detailed Transmission System Data.

In addition to the above provisions, the planning code of the Indian Electricity Grid
Code (IEGC) which calls for data exchange shall also apply to the generating
companies, transmission licensees, utilities and distribution licensees regarding

generation / transmission of energy from inter-state transmission systems.

One time data as per Annexure "A" shall be submitted within 3 months from the date
the Grid Code comes into effect, by all the concerned, to the STU. Also, all concerned
have to intimate the changes, if any, in the data provided as one time data. In reporting
of such data CSERC (Connectivity and Intra-State Open Access) Regulation, 2011 as
amended from time to time should be followed.

XXX
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4.1

4.2

4.21

CHAPTER - 4
CONNECTIVITY CONDITIONS AND CRITERIA

Introduction & Objective

(i)  Users connected to/ or seeking connections to intra-state transmissions system
shall comply with CEA (Technical Standards for Connectivity of Grids)
Regulations, 2007 and Chhattisgarh State Electricity Regulatory Commission
(Connectivity and Intra State Open access) Regulations, 2011 wherever
applicable.

(i) Wherever the State grid is connected to the Inter-State transmission system, the
provisions relating to connection conditions of IEGC will prevail.

(i)  The objective of connectivity condition specified in this chapter is as given below.
a. To ensure safe operation, integration and reliability of the state grid.

b.  The basic rules for connectivity conditions are complied with, in order to

treat all Intra-state users in a non-discriminatory manner.

c. Any new or modified connection when established should not impose
unacceptable effect on the system and/or on Intra-state user of system.

d.  Any person seeking connectivity to the grid is required to be aware of in
advance, the procedure for connectivity to intra-state transmission system
and also standard and condition, its system has to meet for being
integrated with state grid

Connection points/interface points:

Generating Stations: The voltages at which a generating station may be connected
with the grid of transmission or distribution licensee (as applicable) can be 400, 220,
132 or 33 KV. The connection point/interface point shall be the point at the sub-station
of the licensee system where power is injected. The metering point shall be at the
connection point / interface point.

Following are the prescribed quantum for injection of power to the state grid with

reference to voltage of injection: -

Sl. | Voltage of | Maximum Quantum of power that can be
No. injection injected into grid
1. 33 KV Up to 15 MVA
2. 132 KV Up to 75 MVA  for single circuit and 150
MVA for double circuit
3. 220 KV Up to 200 MVA for single circuit and 400
MVA for double circuit
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4.2.3

424

Note: 1. For arriving at the quantum of power to be injected in MVA, power factor as
indicated in the nameplate or the design details of the generator will be
taken into account.

2. Under special circumstances, any deviations from the above limits may be
considered by the licensee subject to technical feasibility and specific
approval by the Commission. Subject to fulfillment of minimum technical
requirement of meter as specified at clause no. 8.6 of this code.

3. Provision for redundancy in dedicated transmission line shall be the
responsibility of generator concerned.

All the generating stations including captive generating plants (CGP) having injection
and / or drawal requirements of more than 15 MVA shall have connectivity with the grid
under either of the following modes, at their own cost, subject to technical feasibility :-

1. At nearest EHV sub-station through dedicated EHV transmission line.

2. At pooled / switching / load catering / step up EHV sub-station with dedicated EHV

transmission line.

3. No tap connectivity at EHV line shall be allowed.

All the generating plants including captive generating plants having injection and / or
drawal requirements from the grid up to and including 15 MVA shall have connectivity
with the grid under either of following modes, at their own cost, unless otherwise
specified by the Commission subject to technical feasibility:-

1. At nearest EHV sub-station through dedicated 33 KV line.
2. At nearest 33/11 KV sub-station through dedicated 33 KV line.

3. At 33 KV switching or pooling sub-station through dedicated 33 KV line.
4. No tap connectivity on 33 kv line shall be allowed.

All the existing generators including CGPs connected with the grid under any modes
other than prescribed at Clause 4.2.2 and 4.2.3 shall have to ensure connectivity with
the grid as per prescribed options given in Clause 4.2.2 / 4.2.3 failing which their
connectivity shall be liable for disconnection from the grid. However, Commission may
allow such connection for certain period on request of the Intra-state user as a special

case on compelling reasons.

Connectivity through pooling substation will be allowed only if found technically
feasible. The cost of common infrastructure like, transmission line, switchgear / step
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4.2.5

4.2.6

4.3

4.4

up transformer or any other equipment / infrastructure including the facility for real time
data transfer/communication etc. as the case may be, shall be borne by the constituent
generators/CGP(s) in proportion to their respective power injection to the grid.

An existing generating plant, presently not covered under clause 4.2.2 and 4.2.3, shall
be subject to load-shedding plan of CSPDCL as and when enforced, till their
connectivity is as per clause 4.2.2 or 4.2.3 as the case may be.

Distribution Licensee: The connection point / interface point shall be the outgoing
feeder gantry of transmission licensee’s sub-station. The metering point can be at 33
or 11 kV side of EHV power transformer at transmission licensee’s sub-station. In
case of EHT consumer, the connection point /interface point shall be metering point on
incoming feeder gantry of EHT consumer substation. The distribution licensees shall
maintain the metering equipments at the connection point / interface point in case of
EHT consumers. In case of multiple distribution licensees metering shall be at their
respective interface point. All the terminal equipments for communication, protection
and metering within the premises of the transmission licensee shall be owned and

maintained by the transmission licensee.

Connections with other transmission systems: The connection, metering and
protection scheme, metering point and the voltage of Transmission System of other
state shall be in line with the agreement between the CTU and STU / transmission
licensee. The connection with transmission systems of any other transmission
licensee within the state shall be in accordance with the agreement between the

concerned licensees.

Procedure for applications for connection to the transmission system:

Any generator/Captive Generating Plant/licensee/Open access customer seeking to
establish new or modified arrangements for connection to and/or use of the
transmission system shall submit an application along with prescribed fee as decided
by CSERC as per procedure as defined in regulation 10 of Chhattisgarh State
Electricity Regulatory Commission (Connectivity and Intra State Open-Access)
Regulations, 2011 as modified from time to time.

General principles and conditions for grid connectivity: -
Grid connectivity shall be generally provided subject to the following conditions: -

1. All Intra-state users or prospective users are treated equitably.
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10.

11.

A system of acceptable quality is ensured by specifying the required minimum
standards for the design and operational criteria to assist the Intra-state users
to comply with the license obligations.

The ownership and responsibility for all equipments is required to be clearly
specified in the “site responsibility schedule” for every site where a connection

is made.

Interconnection of a 132 KV to 400 KV AC sub-station (depending on the bus
configuration) with the transmission and generator feeder / lines be terminated

into bays containing one or more breakers.

The paralleling of generator / captive generator would be allowed only after
ensuring proper protection schemes adopted by the generator/captive
generator on inter-connecting feeders and proper operational measures
(provision of sectionalizer, breaker etc. at generators end). The list of
protecting devices and equipments to be installed at generator end on the
interconnecting feeders would be informed to the STU/transmission licensee,
by the generators. Similarly protective device / equipment provided on inter-
connecting feeder by transmission licensee should be informed by transmission
licensee to the generator.

Captive generators if having connectivity with STU system may have to pay
parallel operation charges to the concerned licensee, as may be decided by the
Commission from time to time.

The Intra-state user shall not force changes in maintenance schedules of
utilities in the grid, due to constraints arising in his system during grid
operation.

All generators (including CGP) will make adequate arrangement for isolation
and islanding of their unit(s) in case of system distress conditions.

Depending on the requirement of the system, the generator/ captive generating
plant will provide adequate reactive power to the system matching with the
active power supply subject to the designed limitations of generator as
specified by the manufacturer.

In case of low frequency, the total spinning reserve capacity available with the
generators should be brought in to operation for maximizing their generation/

captive power generation.

Under extreme emergencies when captive generator is not injecting power,

captive / non captive consumers may also liable to observe load shedding.

29



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

For scheduling and despatching of demand/drawal/bilateral exchanges etc, the
CGPs will be treated at par with the other generators.

The Intra-state user shall take care of modification of equipment ratings, if any,
of both his system and grid connection point equipments arising due to

connectivity modification.

The Intra-state user shall satisfy protection standards and relay coordination
aspects at the connection point as per overall grid norms..

The Intra-state user shall provide tele-metering, SCADA and transfer of other
relevant data from the points of interconnection of concerned Intra-state user
(s) to SLDC, to facilitate the grid operation.

The Intra-state user shall take care of his system in the event of grid initiated
disturbances and not rely on grid defence mechanisms alone.

The Intra-state user shall ensure installation of sensitive and reliable protection
system for fast opening of breaker and isolation of its installation from grid due

to disturbances initiated from his system.

The Intra-state user shall take part in islanding and other grid schemes by
contributing generation/load wherever available, as decided by the SLDC, The
applicant shall follow load restoration guidelines during islanded operation as
per instructions of the SLDC.

The Intra-state user shall help the grid by supplying start-up power if warranted
by SLDC, in case it has generating sources in its area.

The Intra-state user shall provide relevant protection tripping data in the events
of grid disturbances to SLDC for analysis and ensuring safe and reliable grid
operation.

Grid shall help the Intra-state user in the event of his system failures, by way of
assistance for start up power and restoration by SLDC.

The Intra-state user shall ensure safety standards and follow operating
procedure during maintenance of common portion by other utility personnel,
including line permits and allowing locking of isolator in open position to
prevent accidental charging.

The intra state user shall ensure proper tele-metering, accessibility by express
communication, so that grid inter-connectivity data is made available to all

concerned.

The Intra-state user shall ensure that proper energy meters are installed as per
provision in Chapter 8 of this code.
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25. The licensee shall perform testing/calibration of equipments and energy meters
at inter connection points in presence of interested parties and concerned
utilities and make available test reports of such periodic testing to interested
parties and concerned utilities/organizations including SLDC.

26. The Intra-state user shall plan maintenance schedule of their lines/inter
connecting transformers (ICTs) or bay of inter connection line in consultation
with the SLDC/STU.

27. In exceptional circumstances of system operation, SLDC will have the right of
postponing a maintenance schedule in the Intra-state user's system if adverse
conditions exist. This will however be an exception and not rule.

28. The Intra-state user shall satisfy such other prevalent norms of equipment and
personnel safety, equipment protection and grid operation code, environment
safety norms and such other national policies which are not listed here in this

document.

29. The Intra-state user shall share information whenever his system adopts and
follows higher than prescribed norms/standards in respect of equipment
protection, grounding and other operation/protection standards and human
safety as given by the STU and CEA so that grid and nation may benefit from
the improved standards.

30. The Intra-state user shall not energize a dead utility connection unless
permitted by SLDC.

4.5 Telemetry Requirements: -

4.5.1. All Intra-state users and Transmission Licensees including the State Transmission

452

4.5.3

Utility shall provide the required facilities at their respective ends as specified in the
Connection Agreement: Provided that the equipments/devices for communication and
data exchange shall be provided considering the guidelines of STU & State Load
Despatch Centre, the interface requirements and other such guidelines/specifications
as applicable.

Reliable and efficient speech and data communication systems shall be provided to
the SLDC to facilitate necessary communication and data exchange, and
supervision/control of the State Grid by the State Load Despatch Centre, under normal

and abnormal conditions.

It is the responsibility of the STU & Transmission Licensees, Intra-state users including

the Distribution Licensees to provide the necessary system operation parameters as
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4.5.4

4.5.5

4.5.6

specified by the SLDC on real time / online basis making use of the state of the art
technology (Data Acquisition & communication) for effective operation of the state grid
in coordination with the regional grid.

SLDC shall ensure reliable communication channel with RLDC. SLDC shall install and

maintain Voice logging systems for recording telephonic instructions and information.

Telemetry is required for 1 MW and above intra-State users seeking connection to
intra-State transmission system or network of distribution licensee and also availing
open access. These intra-State user shall provide necessary facilities for voice and
data communication and transfer of online operational data such as voltage frequency,
load flow etc. The state transmission utility or transmission licensee as the case may

be shall install such infrastructure facilities for and at the cost of the intra-State user.

Station service load may require separate telemetry if it comes from a different Load
Control Area. Telemetry of active and reactive power, energy (KW, KWh, KVAr,
KVArh), Voltage(KV) and other parameters such as Breaker status & Control etc is
normally required.

4.6 Safety

At the point of interconnection to the grid an isolating device, which is typically an

isolator/disconnect switch, shall be provided that physically isolates the grid from the project.

Safety and operating procedures for the isolating device shall be in compliance with the

standards of safety as laid down by the Central Electricity Authority under Section 73(c) of the

Act. The isolating device may be placed in a location other than the point of interconnection,

by agreement of STU and affected parties. In any case the device:

1.

2.

must simultaneously open all phases (gang-operated) to the project/Intra-state user;

must be accessible to STU and under ultimate SLDC jurisdiction;

. must be lockable in the open position by STU;

. would not be operated without advance notice to either party, unless an emergency

condition requires that the device be opened to isolate the project;

. must be suitable for safe operation under the conditions of use; and

. may be locked by STU personnel in the open position and install safety boards:

i if it is necessary for the protection of maintenance personnel when working

on de-energized circuits;
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4.7

4.7.1

ii. if the project/Intra-state user or STU equipment presents a hazardous
condition;

iii. if the project/Intra-state user or STU equipment interferes with the
operation of the grid;

iv. if the grid interferes with the operation of the project/Intra-state user.

Since the device is primarily provided for safety and cannot normally interrupt load
current, consideration shall be given as to the capacity, procedures to open, and the

location of the device.

Other Considerations

Equipment for Grid connectivity of generating unit shall be in conformity with the

following requirements:

The overall system shall be designed considering maximum voltage variation of +/- 5%
and fault level of 40KA for 400KV system.
Frequency variation shall be +3 to -5% and Equipment shall be suitable for 50 °C

ambient.

1. For Generator:

Voltage Variation +7.5% continuously at rated power factor.
Reduced MVA operation at 110% of the
rated voltage.

Frequency Variation 47.5HZ. To 51.5. Hz.

Combined voltage and frequency | + 5%

variation

Power Factor variation 0.85 (lag) to 0.95 (lead)
Operation under unbalanced load As specified in IEC 34-1
Short circuit ratio As per IEC 34-1

Operation under unsymmetrical short | Negative sequence current I, expressed in
circuit per unit of rated current for a duration of t’
second such that the value of( l,)% shall
comply to IEC 34-1

Voltage Wave form The total harmonic factor (T.H.F.) shall be
within the limit specified in IEC 34-1
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Short Circuit withstanding capacity Capable of withstanding of 3 phase short
circuit at the generator terminals when
operating at rated MVA and power factor
with 5% over voltage for a period of not less
than 3 seconds.

Special operating conditions Capable of withstanding the electrical
mechanical and thermal stresses
developed during fast reclosing of high
voltage line, transmission line switching,
faults, out of step operation and out of
phase synchronization etc.

Line charging capability Not less than 30% of its rated MVA at zero
pf.

2. For Excitation System:

i) Characteristics: The excitation system shall have matching
characteristics suitable for satisfactory parallel operation with other
generator in the plant.

ii) Equipment design and sizing criteria:

General When the generator is subjected to a sudden loss
of rated output at rated power factor, the system
shall be capable of restoring the voltage of within
2% of the nominal preset value within negligible
time, so as not to initiate the protection equipment.

b) Excitation system response | <0.5 sec.
time as per IEEE 421 A

c) Excitation response ratio >2

d) Excitation system ceiling | > 1.5 times rated load excitation voltage
voltage

e) Field forcing capability Each excitation system channel shall be capable
of supplying without damage to any of the
components, the field forcing voltage and current
of the system for a period of 10 seconds without

exceeding the limits of temperature
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fyPower System Stabilizer

Power System Stabilizers (PSS) shall be suitable
for damping the various models of electro-
mechanical oscillations at all frequencies in the
range of 0 to 3 Hz. under varying generator
loading and power system network considerations.
PSS shall

conditions with features to compute optimum

be adaptive to varying operating

stabilizing signal along with suitable scheme for
identifying external reactance of the generator.
Facility for remote manual switch off-on alongwith
shall be

and blocking/switch  off

indication incorporated. Automatic

supervision facility

alongwith indications etc. shall be provided.

g) Rotor angle limiter

A rotor angle limiter shall be incorporated in the
system. This shall enable to keep the angle
between the direct axis of the machine and
network vector within the set reference value as

determined by stability by adjusting the excitation.

h)Stator current limiter

The stator current limiter shall act immediately in
under excited range. The time delay in over

excited range shall enable a temporary

overloading of the machine.

i) Rotor current limiter

The regulator shall act with time delay, so that the
regulation dynamics are not impaired in case of a

fault

) Voltage/frequency(V/Hz)

limiter

To limit the
frequency at all operating conditions to such a

ratio of generator voltage and

value that the maximum generator transformer
core flux density does not exceed the value
specified

k) HV Switchyard should be suitable for the following parameters

i) X/R Ratio of the system 14

ii) Design BIL (Basic Insulation | 400kV 220kV 132kv
Level) 1425kVp 1050 kVp  650kVp
iii) Lightning Arrester voltage | 336, 198, 120

rating in kVrms

iv) Requirement of protection

Main-l & Main-Il distance protection on outgoing

lines.
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4.7.2

v) Requirement of metering 0.2S accuracy metering class

vi)  Requirement of load | Required
shedding, islanding

vii) Earth mat design criteria 40 kA 1 sec.

Existing electrical equipment in the STU system, such as transformers, power circuit
breakers, disconnect switches, arresters and line conductors shall be installed based
on the duties expected in response to system additions identified in long-term plans.
However, with the interconnection of a new generating resource, some equipment may

become under-rated and need to be replaced.
System Stability and Reliability

The STU system is developed with careful consideration for system stability and
reliability during disturbances. The size of the project, breaker configurations,
generator characteristics, and the ability to set protective relays will affect where and
how the point of interconnection is made. The project may also be required to
participate in special protection schemes (remedial action) such as load dropping.

4.7.3 Control and Protection

STU coordinates its protective relays and control schemes to provide for personnel
safety and equipment protection and to minimize disruption of services during
disturbances. Project interconnection usually requires the addition or modification of
protective relays and/or control schemes. New projects must be compatible with
existing protective relays schemes. Sometimes, the addition of voltage transformers
(VTs), current transformers (CTs), or pilot scheme (transfer trip) also are necessary,
based on the point of Interconnection.

4.7.4 Dispatching and Maintenance

SLDC operates the grid to provide reliable customer service while meeting the
seasonal and daily peak loads even during equipment outages and disturbances.
Project integration requires that the equipment at the point of interconnection not
restrict timely outage coordination, automatic switching or equipment maintenance and
scheduling. Reliable service may require additional switchgear, equipment
redundancy, or bypass capabilities at the point of interconnection for acceptable
operation of the system.

The generator is expected to supply up to maximum available reactive capability and /
or to adjust generation levels including reducing to zero if required by the SLDC. This
will always be for reliability purposes only in exigencies.
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4.7.5 Atmospheric and seismic conditions

The effects resulting from windstorms, floods, lightning, elevation, temperature
extremes and earthquakes must be considered in the design and operation of the
project. The Intra-state user(s) will be responsible for determining that the appropriate
standards, codes, criteria, recommended practices, guides and prudent utility practices

are met with.

4.8 Site responsibility schedule

4.8.1 For every connection to the licensees system a site responsibility schedule shall be
prepared in accordance with CEA Regulations and CSERC OA Regulations/ detalil
procedure approved by the Commission.

4.8.2 Single Line Diagrams

1. Single Line Diagram shall be furnished for each Connection Point by the Intra-
state users to STU and SLDC. These diagrams shall include all HV / EHV
connected equipment and the connections to all external circuits and
incorporate numbering, nomenclature and labeling, etc. The diagram is
intended to provide an accurate record of the layout and circuit connections,
rating, numbering and nomenclature of HV / EHV apparatus and related plant.

2. Whenever any equipment has been proposed to be changed, then concerned
intra state user shall intimate the necessary changes to STU and to all
concerned. When the changes are implemented, changed Single Line Diagram
shall be furnished by the agency to SLDC/STU.

4.8.3 Site Common Drawings

i) Site Common Drawing will be prepared for each Connection Point and will include
site layout, electrical layout, details of protection and common services drawings.
Necessary details shall be provided by the Intra-state users to STU.

i) The detailed drawings for the portion of the Intra-state user and STU/transmission
licensee at each Connection Point shall be prepared individually and copies shall
be exchanged between Intra-state user and STU.

i) If any change in the drawing is found necessary, the details will be exchanged
between Intra-state users and STU as soon as possible.
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4.9

4.91

4.9.2

4.9.3

49.4

4.10

4.11

System Performance:

The design and construction of all the equipment connected to the transmission
system shall satisfy the relevant Indian standard specifications. In case of equipment
for which the Indian Standard Specifications do not exist, the appropriate IEC, or IEEE
or other International Standards shall apply.

Installation of all electrical equipment shall comply with Standards/Regulations of CEA
which are in force for the time being and will be replaced by new
Standards/Regulations accordingly.

For every new connection sought, the transmission licensee shall specify the
connection point/interface point and the supply voltage, alongwith the metering
requirements as specified in the Metering Code.

Supervisory control and data acquisition (SCADA): The transmission licensee shall
install and make operative an operational metering data collection system under
SCADA for storage, display and processing of operational metering data. All Intra-state
users shall make available outputs of their respective operational meters to the
SCADA interface equipment for display at the SLDC.

Protection requirement:

Intra-state users and transmission licensee shall follow protection system and
coordination as specified in part-1 of CEA (Technical Standards for Connectivity to the
Grid) Regulations, 2007 for grid connectivity. They should also abide with protection
functions mentioned in schedules of CEA (Technical Standards for Construction of
Electrical Plants and Electric Lines) Regulations, 2010. These are also specified in
chapter of protection code in this code.

Metering Requirement: Transmission Metering code as depicted in Chapter 8 of this
code shall be applicable to user of State transmission system. The metering
requirements shall be strictly in accordance with the CEA (Installation and Operation of
meters) Regulations, 2006 and its amended Regulation, 2010 under Section 55 of the
Act with regard to installation & operation of meters. Location of metering point shall be
as per provision in CSERC (Connectivity and Intra-State Open access) Regulations,
2011 as amended from time to time.
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4.12

Reactive Power Compensation

4.12.1.“Reactive Power compensation and/or other facilities shall be provided by Intra-state

4.12.2.

4.12.3.

4.12.4.

4.13

users, as for as possible, in the areas prone to low or high voltages systems thereby
avoiding the need for exchange of Reactive Power to/from the Intra-STS and to
maintain the IntraSTS voltage within the specified range at all times. Their healthiness
and operation as per real time requirement shall be ensured by the Intra-state user
and STU.”

Line Reactors may be provided to control temporary over voltage within the limits as

set out in connection agreements.

The reactive compensation to be provided by the Intra-state user if any at the time of
connectivity shall be indicated by State Transmission Utility in the Connection
Agreement for implementation.

Switching in/out of all 400 kV bus and line Reactors throughout the grid shall be
carried out as per instructions of State Load Despatch Centre. Tap changing on all
400/220 kV Interconnecting Transformers shall also be done as per the instructions of
State Load Despatch Centre only.

Inadvertent Flow: When two systems are operating in parallel with floating tie-line, it
may not be possible to have tie line absolutely floating because of dynamics of
network parameters and there will be a flow of energy from one system to another
system. Such inadvertent flow shall be accounted for the purpose of commercial
billing.

4.14 Right to reject an application:

4141

4.14.2

An incomplete application, and/or an application not found to be in conformity with the

Regulations and Procedures approved by the Commission, shall be rejected.

The transmission licensee may reject any application for connection to and/or use of
the transmission system under the following conditions:-

1. If the proposed connections violate any provisions under the transmission license.

2. If the proposed works stated in the application do not come within the purview of
the licensee or do not conform to the provisions of this Grid Code and CEA
Regulations issued u/s 177 of the Electricity Act, 2003.

3. If the system capacity does not permit.

In the event of an offer becoming invalid or rejected within the validity period, no

further action shall be taken by the STU/transmission licensee on the connection
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4.15

4.151

4.15.2

applications unless it is substantially different from the original application with regard
to the system changes.

Connection Agreement

Connection Agreement shall include, as appropriate, within its terms and conditions,
the following information relating to the connection of the User or Transmission
Licensee to the STS:

(i) a condition requiring both parties to comply with the State Grid Code, Indian
Electricity Grid Code specified by CERC if applicable and all other regulations
concerning Standards of Grid Connectivity, Safety and security notified by the
Authority

(ii) details of connection, technical requirements and commercial arrangements;

(iii) details of any capital expenditure arising from necessary reinforcement or

extension of the system, data communication etc and demarcation of the same
between the concerned parties;

iv) Site Responsibility Schedule;

V) General philosophy and guidelines on protection;

Vi) Protection systems;

vii)  System recording instruments;

vii)  Communication facilities; and

iX) Any other information considered appropriate by the State Transmission Utility

or the Commission.
STU shall develop a model Connection Agreement as mentioned in CSERC
(Connectivity and Intra-State Open access) Regulation, 2011. STU shall inform the

progress of new projects inter-connecting with ISTS in advance to enable CTU to
coordinate installation of meters, SCADA data integration, speech and protection etc.

XXX
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5.1

CHAPTER - 5

OPERATING CODE

Operation Policy:

1.

The primary objective of integrated operation of the State grid is to enhance the
overall operational economy and reliability of the entire electric power network
spread over the geographical area of the State. The operation of the
transmission system shall be consistent to IEGC, 2010 and its modification(s), if
any. The Intra-state user shall however be subject to the grid discipline
prescribed by the SLDC.

Overall real time operation of the State grid shall be supervised by the SLDC.
The role of SLDC and STU shall be in accordance with the provisions of the Act
and CSERC (Intrastate open access and connectivity) Regulations, 2011.All
intra State entities shall comply with these operational guidelines and
coordinate with each other, for deriving maximum benefits from the integrated
operation and for equitable sharing of obligations. Every generating company
and transmission licensee shall provide written operating instructions for each
equipment and operating procedure for sequence of operations of power
system equipment in their control room. The operating instructions followed
shall not be inconsistent with the manufacturer’s instructions. The operating
instructions and procedures may be revised by the generating company or

transmission licensee, as the case may be.

A set of detailed internal operating procedures for the State grid shall be
developed and maintained by the SLDC in consultation with the intra State
entities, RLDC which shall be consistent with State Grid Code and IEGC, 2010
and its amendments. These internal operating procedures shall include the

following:

i. Black start procedures.

ii. Load shedding procedure as approved by the Commission.
iii. Islanding procedure.

iv. Any other procedure considered appropriate by the State Load Despatch
Centre.

All operational instructions given by Regional Load Despatch Centres and
State Load Despatch Centres through telephone, Fax, e-mail, etc shall be
given a unique operating code number. State Load Despatch Centre shall
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maintain a voice recorder for recording and reproduction of conversation with
time tag or stamp. The record of instructions shall be kept for at least six

months.

The control rooms of the SLDC, Power Plants and EHV sub-stations and any
other control centres of all State entities shall be manned and maintained round
the clock by qualified personnel with adequate training.

5.2 System Security Aspects:

1.

All Intra-state user(s) and all the other constituent participating in the State grid
shall endeavour to operate their respective power systems and power stations
in synchronous with each other at all times, such that the entire system within
the State operates as one synchronized system.

No part of the grid shall be deliberately isolated from the rest of the State grid,
except:

(i) Under an emergency, and conditions in which such isolation would
prevent a total grid collapse and / or enable early restoration of power

supply;

(i) when serious damage to a costly equipment is imminent and such

isolation would prevent it; and
(iii) when such isolation is specifically instructed by SLDC.

Complete synchronization of grid shall be restored as soon as the conditions
again permit it. The restoration process shall be supervised by SLDC, as per
operating procedures separately formulated.

Any tripping, whether manual or automatic, of any of the above elements of
State grid shall be precisely intimated by the concerned intra state users to
SLDC as soon as possible. The reason (to the extent determined) and the likely
time of restoration shall also be intimated.

All generating units, which are synchronized with the State grid irrespective of
their ownership, type and size, shall have their governors in normal operation at
all times. If any generator of over 50 MW rating is required to be operated
without its governor in normal operation the SLDC shall be immediately
informed about the reason and duration of such operation. All governors shall
have a droop between 3% and 6%. All provisions related to Free Governor
Action, shall be consistent with relevant provisions as provided in the IEGC
specified by CERC under clause (h) of Section 79 of the Act and amended from

time to time.
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Facilities available in load limiters, automatic turbine run up system (ATRS),
turbine supervisory control, coordinated control system, etc., shall not be used
to suppress the normal governor action in any manner. No dead bands and/or
time delays shall be deliberately introduced.

All generation units, operating at/up to 100% of their maximum continuous
rating (MCR) shall normally be capable of (and shall not in any way be
prevented from) instantaneously picking up five percent (5%) extra load for at
least five (5) minutes or within technical limits prescribed by the manufacturer
when frequency falls due to a system contingency. The generating units
operating at above 100% of their MCR shall be capable of (and shall not be
prevented from) going at least up to 105% of their MCR when frequency falls
suddenly. Any generating unit of over fifty (50) MW size, not complying with the
above requirement, shall be kept in operation (i.e., synchronized with the State
grid) only after obtaining the permission of SLDC. However, the entity can
make up the corresponding shortfall in spinning reserve by maintaining an extra
spinning reserve on the other generating units of the entity.

The recommended rate for changing the governor setting, i.e. supplementary
control for increasing or decreasing the output (generation level) for all
generating units, irrespective of their type and size, would be one (1.0) percent
per minute or as per manufacturer’s limits. However, if frequency falls below
49.7 Hz or as decided by CERC from time to time, all partly loaded generating
units shall pick up additional load at a faster rate, according to their capability.

Except under an emergency, or to prevent an imminent damage to personnel
and equipment, no entity shall suddenly reduce his generating unit output by
more than fifty (50) MW without prior intimation to, and consent of the SLDC,
particularly when frequency is falling or is below 49.5 or as decided by CERC
from time to time. Similarly, no entity shall cause sudden increase in its load by
more than fifty (50) MW without prior intimation to and consent of the SLDC.

All generating units shall normally have their Automatic voltage regulator
(AVRs) in operation, with appropriate settings. In particular, if a generating unit
of over fifty (50) MW size is required to be operated without its AVR in service,
the SLDC shall be immediately intimated about the reason and duration, and its
permission obtained. Power System Stabilizers (PSS) in AVRs of generating
units (wherever provided), shall be got properly tuned by the respective
generating unit owner as per a plan prepared for the purpose by the CTU / STU
from time to time. CTU / STU will be allowed to carry out checking of PSS and
further tuning it, wherever considered necessary.
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10.

11.

12.

13.

14.

15.

16.

Provision of protections and relay settings shall be coordinated periodically
throughout the State grid, as per a plan to be separately finalized by the STU in

coordination with all entities.

All Intra-state user(s) shall make all possible efforts to ensure that the grid
frequency always remains within the 49.5-50.2 Hz band as per IEGC, 2010 as
amended from time to time. However, generator should have operating
capability to give MCR output under Grid Frequency Variation of -5% to +3%
(47.5 to 51.5) as per CEA technical standard.

All Intra-state user(s) shall provide automatic under-frequency & df/dt load
shedding in their respective systems, to arrest frequency decline that could
result in a collapse/disintegration of the grid, as per the plan separately finalized
by STU, and shall ensure its effective application to prevent cascaded tripping
of generating units in case of any contingency. All State entities shall ensure
that the under-frequency & Df/Dt load shedding/islanding schemes are
functional and no under-frequency relay is by-passed or removed without prior
consent of SLDC.

All Intra-state user(s) shall facilitate identification, installation and
commissioning of the systems protection schemes (SPS) (including inter-
tripping and run-back) in the power system to operate the transmission system
closer to their limits and to protect against situations such as voltage collapse
and cascade tripping, tripping of important corridors/flow-gates etc.. Such
schemes would be finalized by the STU and shall always be kept in service. If
any SPS is to be taken out of service, permission of SLDC shall be obtained
indicating reason and duration of anticipated outage from service.

All generating units will ensure HT/LT by-pass arrangement wherever provided
to be in service so, that at least one of the generator remaining in service for

house load.

Procedures shall be developed by SLDC in consultation with RLDC to recover
from partial/total collapse of the grid in accordance with CEA (Grid Standards)
Regulation as and when the same comes into force and periodically update the
same in accordance with the requirements given under section 5.8 of IEGC
Regulation, 2010. These procedures shall be followed by all the Intra-state
users, STU and, SLDC to ensure consistent, reliable and quick restoration.

The Intra-state user(s) and STU shall send information / data including
disturbance recorder / sequential event recorder output etc., to SLDC for
purpose of analysis of any grid disturbance / event. No Intra-state user(s) shall
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17.

18.

19.

block any data/information required by the SLDC for maintaining reliability and
security of the grid and for analysis of an event.

All Intra-state user(s), STU and SLDC shall make all possible efforts to ensure
that the Steady state grid voltage always remains as follows as per IEGC,
2010:

Voltage - (kV rms)

Nominal Maximum Minimum
765 800 728
400 420 380
220 245 198
132 145 122

33 36 30

The licensee shall design and operate a distribution system in
conjunction with the transmission systems. The licensee shall not permit the
voltage at the point of supply to the consumer to vary from the declared voltage
which is:

(a) In the case of low or medium voltage, by more than 6%; or

(b) In the case of high voltage, by more than 6% on the higher side or by
more than 9% on the lower side; or

(c) In the case of extra high voltage, by more than 10% on the higher
side or by more than 12.5% on the lower side.

Any exception to the above will only be allowed with the written consent
of the consumer or with prior approval of the Commission.
Intra-state user shall ensure to maintain following temporary over voltage level

due to sudden load rejection and voltage unbalance :-

S.No. Nominal System Phase to Neutral Voltage
Voltage (kV rms) Voltage (kV peak) unbalance (%)
1 765 914 1.5
2 400 514 1.5
3 220 283
4 132 170

The voltage unbalance i.e. difference of voltage between any two phases on 33
kV system should not exceed 3% at supply point.

All the consumer availing 3 phase supply shall balance their load in such a way
that difference in loading between each phase does not exceed 5% of average
loading between phases.
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20.

21.

22.

23.

24.

25.

26.

The maximum permissible limit of harmonics as specified in Institute of
Electrical and Electronics Engineers (IEEE) standard 519 (1992) adopted in
clause (5) of part-ll of Central Electricity Authority (Technical standard of
connectivity to the grid) Regulations 2007 (hereafter CEA (Technical Standard
Regulations) is as follows:

(a) Voltage distortion limit — Utilities responsibility

Bus Voltage Maximum individual | Total maximum
voltage distortion voltage distortion
33KV & 132 KV 3.0 5.0
220KV 2.0 2.5
400KV 1.5 2.0

(b) Current distortion — Intra-state users responsibility

The total harmonics distortion for current drawn from the transmission

system at the connection point shall not exceed 8%.

400/220 kV & 220/132 kV |.C.T’s. tap operation will be done only after approval
from SLDC. .

Any switching operation on 400 kV will be done after intimation & approval by
WRLDC/SLDC as the case may be.

STU, transmission licensee shall provide adequate voltage control measures
through voltage relay and shall ensure its effective application to prevent
voltage collapse.

Hydro generators having capability to operate in condenser mode are required
to do so under instructions from SLDC. Hydro generators having capability  to
operate in Pump mode are required to do so under instructions from SLDC.

SLDC shall make all out efforts to evacuate the available solar, small hydro and
wind power and treat them as a must-run station. However, system operator
may instruct the solar, small hydro and /wind generator to back down
generation only on consideration of grid security or safety of any equipment or
personnel is endangered and solar, small hydro and wind generator shall
comply with the same. For this, Data Acquisition System facility shall be
provided for transfer of information to SLDC.

SLDC may direct a wind generators to curtail its VAr draw/injection in case the
security of grid or safety of any equipment or personnel is endangered.
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27. During the wind generator start-up, the wind generator shall ensure that the
reactive power drawl (inrush currents of induction generators) shall not affect
the grid performance.

5.3 Demand Estimation for Operational Purposes:

(a) The demand estimation both active power and reactive power is to be done on
daily/weekly/monthly/yearly basis by SLDC for current year for load - generation
balance planning. The SLDC shall carry out system studies for operational planning
purposes using this demand estimate.

(b) SLDC shall develop methodologies/mechanisms  for estimation of
daily/weekly/monthly/yearly demand estimation (MW, MVAr and MWh). Based on this
demand estimate and the estimated availability from different sources, SLDC shall
plan demand management measures like load shedding, power cuts, etc. and shall
ensure that the same is implemented by the distribution licensees. Distribution
licensees shall abide by the demand management measures of the SLDC and shall
also maintain historical database for demand estimation.

(c) SLDC shall carry out demand estimation from the historical data and weather forecast
data from time to time. Distribution licensees and other concerned persons shall
provide relevant data and other information as required by SLDC for demand estimate.

(d) The demand estimation for operational purposes is to be done on a
daily/weekly/monthly basis by SLDC. Mechanisms and facilities at SLDC shall be
created to facilitate on-line estimation of demand for daily operational use for each 15
minutes block.

(e) The SLDC shall take into account the Solar and Wind Energy forecasting also to meet

the active and reactive power requirement.

5.4 Demand Management:

This section is concerned with the provisions to be made by SLDC to effect a reduction
of demand in the event of insufficient generating capacity, and inadequate transfers
from external interconnections to meet demand, or in the event of breakdown or
congestion in intra-state or inter-state transmission system or other operating problems
(such as frequency, voltage levels beyond normal operating limit, or thermal overloads,
etc.) or overdrawl of power vis-a-vis of the regional entities beyond the limits
mentioned in Ul regulation of CERC.

1. Demand Disconnection: -
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(i

(i)

(iv)

The Intra-state user(s) shall endeavour to restrict their net drawal from the
grid within their respective drawal schedules whenever the system
frequency is below 49.7 Hz., When the frequency falls below 49.5 Hz.,
requisite load shedding (manual) shall be carried out to curtail the
overdrawal. Such load shedding shall be pre-planned for each level of
under frequency.

Further, in case of certain contingencies and/or threat to system security,
the SLDC may direct sub-stations to decrease its drawal by a certain
quantum. Such directions shall immediately be acted upon.

Each Intra-state user(s) shall make such arrangements as will enable
manual demand disconnection to take place, as instructed by the SLDC,

under normal and / or contingent conditions.

The measures taken to reduce the Intra-state user(s) drawal from the grid
shall not be withdrawn as long as the frequency/voltage remains at a low
level, unless specifically permitted by the SLDC.

All Intra-state users, distribution licensee or bulk consumer shall comply
with direction of SLDC and carry out requisite load shedding or backing
down of generation in case of congestion in transmission system to ensure
safety and reliability of the system. The procedure for application of
measures to relieve congestion in real time as well as provisions of
withdrawal of congestion shall be in accordance with Central Electricity
Regulatory Commission (Measures to relieve congestion in real time
operation) Regulations, 2009 as amended from time to time.

Load Shedding Policy:

In case of shortage of power availability with respect to demand, the SLDC
shall resort to shedding on different load catering feeders on economic
principle in consultation with DISCOM till the Commission specifies any
policy/order in this regard.

In case of certain contingencies and/or threat to system security, the SLDC
may direct any Intra-state user to decrease drawal of its control area by a
certain quantum. Such directions shall immediately be acted upon.

SLDC will monitor and regulate the same.

48



5.5 Periodic Reports:

5.6

5.7

A weekly report shall be issued by SLDC to STU and shall cover the performance of
the State grid for the previous week. The weekly report shall contain the following:

(i) Frequency profile: maximum and minimum frequency recorded daily and
daily frequency variation index (FVI);

(i) voltage profile: the voltage profile of selected sub-stations;
(iii)  major generation and transmission outages;
(iv)  transmission constraints; and

(v)  instances of persistent/significant non compliance of the Grid Code.

Other Reports:

The SLDC shall also prepare a quarterly report which shall bring out the system
constraints, reasons for not meeting the requirements, if any of security standards and
quality of service, along with details of various actions taken by different intra state
users, and the intra state users responsible for causing the constraints. SLDC shall
also prepare quarterly energy balance of STU, CSPDCL and other transmission

licensee and submit to concern and the Commission.

Operational Liaison:

This section sets out the requirements for the exchange of information in relation to
operations and / or events on the total grid system related to :

i. the State grid;
ii. inter-State links; and
iii. the system of intra-State entity.

The above generally relates to notifying of what is expected to happen or what has
happened. The operational liaison function is a mandatory built-in hierarchical function
of the SLDC and Intra-state user(s), to facilitate quick transfer of information to
operational staff. It will correlate the required inputs for optimization of decision-making
and actions.

5.7.1 Procedure for Operational Liaison :

1. Operations and events on the State grid:

Before any operation is carried out on State grid, the SLDC will inform each entity,

whose system may, or will experience an operational effect, and give details of the
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operation to be carried out. Immediately following an event in the State grid, the
SLDC will inform each Intra-state user, whose system may, or will, experience an
operational effect, following the event, details of what has happened in the event.

2. Operations and events on an Intra-state user(s) system:

Before any operation is carried out on an Intra-state user(s) system, the Intra-state
user(s) will inform the SLDC, in case the State grid may, or will experience an
operational effect, and give details of the operation to be carried out. Immediately
following an event on the Intra-state user(s) system, the Intra-state user(s) will
inform the SLDC, in case the State grid may, or will, experience an operational
effect following the event and give details of what has happened in the event.

For recharging of tripped ICT 400/220 kV or 220/132 kV, the permission from the
designated authority of STU shall be obtained by SLDC-

5.8 Outage Planning:

5.8.1 General:

1.

This part sets out the procedure for preparation of outage schedules for the
elements of the State grid in a coordinated and optimal manner keeping in view
the State system operating conditions and the balance of generation and
demand. List of elements of grid covered under these stipulations shall be
prepared and be available with SLDC.

The objective of this sections are:

i. To produce a coordinated generation outage programme for the State grid,
considering all the available resources and taking into account transmission

constraints, as well as seasonal requirements.

ii. To minimize surplus or deficits, if any, in the system requirement of power

and energy and help to operate the system within security standards.

ii. To optimize the transmission outages of the elements of the State grid
without adversely affecting the grid operation but taking into account the
generation outage schedule, outages of constituent systems and maintaining
system security standards.

The generation output and transmission system should be adequate after
taking into account the outages to achieve the security standards.

Outage planning is prepared in advance for the current year and reviewed
during the year on quarterly and monthly basis.
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5.8.2 Outage Planning Responsibilities:

1.

The SLDC is responsible for analyzing the outage schedule given by all State
entities, preparing a draft outage schedule for next year and establishment of
final plan for current year by July of current year.

The outage plan will be reviewed by the STU.

Demand estimation is necessary for both long time scale to ensure adequate
system plant margins and ratings and for short time scale to assist with
frequency control. Discom shall provide to the STU their estimates of demand
for the desired period on a year ahead, month ahead basis as required. Based
on this, the STU shall make monthly peak and lean period demand estimates
for the year ahead. STU shall use hourly generation summation figures and
import/export figures to meet the demand estimation. Distribution companies
shall provide to SLDC estimated load that may be shed, when required, in
discrete blocks with the details of the arrangements of such load shedding. All
data shall be collected in accordance with procedures agreed between the STU
and each constituent. SLDC shall maintain a database of State demand on an
hourly basis.

5.8.3 Outage Planning Process:

1.

The STU and generating plants shall provide the SLDC their proposed outage
programs in writing for the next year by the end of the month of August of the
current year. These shall contain identification of each generation unit /
line/ICT, the preferred date for each outage and its duration and where there is
flexibility, the earliest start date and latest finishing date.

SLDC shall then come out with a draft outage program for the next year by the
end of the month of September of the current year for the State grid taking into
account the available resources in an optimal manner and to maintain security
standards. This will be done after carrying out necessary system studies and, if
necessary, the outage program shall be rescheduled. Adequate balance
between generation and load is to be ensured while finalizing outage program.

Transmission outage planning shall be harmonized with Generator outage
planning and distribution system outage planning shall be harmonized with

generation and transmission outage planning.

This next year plan shall be intimated to all Intra-state user(s) for
implementation latest by the end of the month of January or by such earlier
date as may be decided by STU.
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This next year's plan shall be reviewed by SLDC/STU on quarterly and monthly
basis in coordination with all parties concerned

In case of emergency in the system viz. loss of generation, break down of
transmission line affecting the system, grid disturbance, system isolation, SLDC
may conduct studies again before clearance of the planned outage.

SLDC is authorized to defer the planned outage in case of any of the following:
(i) Major grid disturbance;

(i) system isolation;

(ii) black out in system of any constituent; and

(iv) any other event in the system that may have an adverse impact on the
system security by the proposed outage.

Each intra-state user shall obtain the final approval from SLDC prior to availing
an outage.

5.9 Recovery Procedures:

1.

Detailed plans and procedures for restoration of the grid under partial / total
black out shall be developed by SLDC in consultation with all intra-State users
and shall be reviewed / updated annually.

Detailed plans and procedures for restoration of each constituent's system after
partial / total black out within state, will be finalized by the concerned user in
coordination with the SLDC.

List of generating plants with black start facility, inter-state synchronizing points
and essential loads to be restored on priority, should be prepared and be
available with SLDC.

The SLDC is authorized during the restoration process following a black out, to
operate with reduced security standards for voltage and frequency as
necessary in order to achieve the fastest possible recovery of the grid.

The recovery procedure shall be reviewed, confirmed and/or revised once
every subsequent year. Training programs including workshops and simulation
exercises of the procedure for different sub-systems may be carried out by the
State Load Despatch Centre, in coordination and consultation with Intra-state
users and Transmission Licensees.

All communication channels required for restoration process shall be used for

operational communication only, till grid normalcy is restored.
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5.10 Event Information:

This part deals with reporting procedures in writing of reportable events in the system
to all Intra-state user(s) and SLDC. The objective of this section is to define the
incidents to be reported, the reporting route to be followed and information to be
supplied to ensure consistent approach to the reporting of incidents/events.

5.10.1 Responsibility:

Any tripping of generating unit or transmission element of intra-State transmission
system should be reported by Intra-state user to SLDC along with relay indication in
addition to reportable events. The SLDC shall be responsible for reporting events to
the STU. All Intra-state users shall collect necessary data for reporting to SLDC for

monitoring and event analysis.

5.10.2 Reportable Events:

Events effecting a generator capacity or a load of more than (200) MW shall be
reported by State Load Despatch Centre along with brief detail of the eventto the
STU:

(i) Violation of security standards.

(i) Operational Indiscipline.

iif) Non-compliance of instructions.

iv) System islanding / system black out.

(v) State black out / partial system black out.

(vi) Major protection failure.

(vii) System instability.

(viii) Tripping of any element of the EHV State grid.

(ix) Major Equipment failure.

5.10.3 Reporting Procedure:
(i)  Written reporting of events by intra-State entities to SLDC.

In the case of an event which was initially reported by an intra state user
to SLDC orally, the user will give a written report to SLDC in accordance
with provision of this section.

(i)  Written reporting of events by SLDC to intra-State users
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In the case of an event which was initially reported by SLDC to a user
orally, the SLDC will give a written weekly report to the user in
accordance with this section.

5.10.4 Form of Written Reports:

A written report shall be sent to SLDC or a Intra-state user(s), as the case may
be, and will confirm the oral notification together with the following details of the
event:

(i)  Time and date of event.

(i)  Location

(i)  Plant and / or Equipment directly involved

iv)  Description and cause of event

v) Demand and/ or Generation (MW) interrupted and duration

(vi) All relevant system data including copies of records of all recording
instruments including Disturbance Recorder, Event Logger, DAS etc.,

(vii) Sequence of trippings with time.
(viii) Details of Relay Flags.

(ix) Remedial measures.

XXX
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6.1

CHAPTER - 6

SCHEDULING AND DISPATCH CODE

This section deals with the procedures to be adopted for scheduling of the net injection
/ drawals of concerned intra-state users on a day ahead basis with the modality of the
flow of information between the SGS/ InSGS/ SLDCs/ beneficiaries/ bulk consumer
and other intra-state users. The procedure is specified for submission of capability
declaration (Injection schedule) by each SGS/INSGS and submission of requisition /
drawal schedule by beneficiary/bulk consumers and other intra-state users so as to
enable SLDC to prepare the despatch schedule for SGS /InSGS and drawal schedule
for each intra-state user. It also provides methodology of issuing real time
despatch/drawal instructions and rescheduling, if required, to intra-state users along
with the commercial arrangement for the deviations from schedules, as well as,

mechanism for reactive power flow:

These guidelines are applicable to STU, SLDC and transmission licensee. These
guidelines are also applicable to following users availing long-term and medium-term
intra-State open access:

a) State generating station
b) Intra-state generating station (other than renewable based generating plant)
C) Central sector generating plants located in the State as specified in clause

no. 6.4 in CERC (Indian Electricity Grid Code) Regulations, 2010,
d) Beneficiaries

e) Bulk consumers

The scheduling and dispatch procedure specified in this code shall not be applicable to
the any users availing short-term intra-state or short term inter state open- access but
shall be applicable to intra state long and medium term open access customer. Long,
medium and short —term inter-State open access shall be regulated by IEGC and
CERC inter-state open access regulation as amended from time to time. For drawal of
power from central sector generating station and for transfer of power to inter-state
grid SLDC shall follow IEGC and co-ordinate with WRLDC.

6.2 Responsibility of Scheduling and Dispatch

6.2.1. SLDC shall have the total responsibility for

(i) Scheduling/ dispatching of state generating station;

55



6.2.2.

6.2.3.

6.2.4.

(i) Scheduling drawal from the ISGS (within their share in the respective plant’s
expected capability);

(i)  Regulating the demand of the beneficiaries in the State;

(iv)  Regulating the bilateral /collective interchanges, if any;

(v) Regulating the net drawal of their control area from the regional grid in
accordance with respective regulation of the CERC;

(vi) Regulate the injection / drawal of open access customer connected with State
grid.

(vii) Regulate INSGS

(viii) To maintain the State Ul account / collection and disbursement of Ul payment of
users/Intra State users.

(ix) To maintain State Energy Accounts.

The beneficiaries through SLDC shall always endeavor to restrict its net drawal from
Central generating stations and other generating plants within their respective drawal
schedules.

The State generating station, INSGS shall be responsible for power generation
generally according to the daily schedule advised to them by the SLDC on the basis of
the drawal schedules received from the beneficiaries/bulk consumers. However, the
generating plants may deviate from the given schedules depending on the plant and
system conditions. In particular, they would be allowed / encouraged to generate
beyond the given schedule under deficit conditions. Deviations from the ex-bus
generation schedules shall be appropriately priced by Commission.

Provided that when the frequency is higher than 50.2 Hz, the actual net
injection shall not exceed the scheduled dispatch for that period. Also while the
frequency is above 50.2 Hz, the generating plants may (at their discretion) back down
without waiting for an advice from SLDC to restrict the frequency rise. When the
frequency falls below 49.7 Hz, the generation at all stations (except those on peaking
duty) shall be maximized, at least up to the level which can be sustained, without
waiting for an advice from SLDC. Notwithstanding the above, the SLDC may direct the
generating plants/beneficiaries to increase/decrease their generation/drawal in case of
contingencies e.g. overloading of lines / transformers, abnormal voltage, threat to
system security. Such directions should immediately be acted upon.

The concerned distribution licensee , intra-State user and SLDC shall ensure that
their automatic demand management scheme acts to ensure that there is no over

drawal when frequency is 49.5 Hz or below. If the automatic demand management
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6.2.5.

6.2.6.

6.2.7.

6.2.8.

scheme has not yet been commissioned, then action has to be taken as per manual
demand management scheme to ensure zero over drawal when frequency is 49.5 Hz

or below.

For all outages of generation and transmission system, which may have an effect on
the State grid, all users shall cooperate with each other and coordinate their actions
as per the procedures finalized separately. In particular, outages requiring restriction
of generation which beneficiary can receive (and which may have a commercial

implication) shall be planned carefully to achieve the best optimization.

The open access customers/intra-State users shall furnish to the SLDC all requisite
information for billing purposes.

All intra-state user(s) shall abide by the concept of frequency-linked load dispatch
and pricing of deviations from schedule i.e. unscheduled interchanges (ABT & Ul
Regulation of the State). All intra state user(s) shall normally be operated according
to the standing frequency linked load dispatch guidelines issued by the SLDC to the
extent possible, unless otherwise advised by the SLDC except the generators
exempted by the Commission by an order or regulations.

Scheduling and dispatch of such long-term or medium-term open access costumers
which import and/or export power to the extent of more than 1MW will be subject to
scheduling and dispatch by the SLDC in case of intra state transaction except the
generators exempted by the Commission by an order or regulations.

The SLDC/STU /Distribution Licensees shall regularly carry out the necessary
exercises regarding short-term demand estimation for their respective States/area, to
enable them to plan in advance as to how they would meet their consumers’ load
without overdrawing from the grid.

6.3 Scheduling and Dispatch Procedure

1.

The State generating stations ,intra-State sellers in the State shall advise the
SLDC, By 9 AM every day, the station-wise ex-power plant MW and MWh
capabilities foreseen for the next day, i.e., from 0000 hrs to 2400 hrs of the
following day.

The above information of the foreseen capabilities of the State generating
stations, InSGS and the information received from WRLDC regarding the MW
and MWH entitlements from Central generating stations for different hours for

the next day of beneficiary and bulk consumers, shall be compiled by the SLDC
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every day for the next day, and advised to beneficiaries /bulk consumers by
11AM.
3. By 2 pm every day the State generating stations ,InSGS,beneficiary and bulk
consumer shall advise the SLDC for changes if on the above provided schedule.
6.4 By 8 PM each day, the SLDC shall convey:

(a) The ex-power plant “despatch schedule” to each of the the State generating stations
and InSGS, in MW for different time block, for the next day. The summation of the ex-
power plant drawal schedules advised by beneficiaries/bulk consumer shall constitute
the ex-power plant station-wise despatch schedule.

(b)The “net drawal schedule” to each beneficiary/bulk consumer, in MW for different
time block, for the next day. The summation of the station-wise ex-power plant drawal
schedules from State generating stations ,InSGS and drawal from /injection to State
grid consequent to other long term access, medium term and short-term open access
transactions, after deducting the transmission losses (estimated), shall constitute the
beneficiary/bulk consumer drawal schedule.

6.5 The State generating stations, InSGS, beneficiary and bulk consumer shall inform any
modifications/changes to be made in Dispatch/drawal schedule foreseen capabilities, if
any, to SLDC by 10 PM or preferably earlier.

6.6 While finalizing the above daily generation schedules for the generating stations, the
SLDC shall ensure that the same are operationally reasonable, particularly in terms of
ramping-up / ramping —down rates and the ratio between minimum and maximum

generation levels.

6.7 The SLDC shall inform the final dispatch/drawal schedule for the next day to State
generating stations ,intra-State sellers, beneficiary and intra-state buyer for the next day
by 11:00 PM.

6.8 In the event of bottleneck in evacuation of power due to any constraint, outage, failure or
limitation in the transmission system, associated switchyard and substations owned by
the State Transmission Utility or any other transmission licensee involved in intra-State
transmission (as certified by the SLDC) or distribution licensee necessitating reduction in
generation, the SLDC shall revise the schedules which shall become effective from the
4th time block, counting the time block in which the bottleneck in evacuation of power has
taken place to be the first one. Also, during the first, second and third time blocks of such

an event, the scheduled generation of the generators (including CGP) shall be deemed to
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have been revised to be equal to actual generation, and the scheduled drawals of the
beneficiaries/buyers shall be deemed to have been revised accordingly.

In case of any grid disturbance, scheduled generation of all the generating station
(including CGP) and scheduled drawal of all the beneficiaries/buyers shall be deemed to
have been revised to be equal to their actual generation/drawal for all the time blocks
affected by the grid disturbance. Certification of grid disturbance and its duration shall be
done by the SLDC.

Generation schedules and drawal schedules issued/revised by the State Load Despatch
Centre shall become effective from designated time block irrespective of communication

Success.

6.9 While finalizing the drawal and dispatch schedules as above, the SLDC shall also check
that the resulting power flows do not give rise to any transmission constraint. In case any
impermissible constraints are foreseen, the SLDC shall moderate the schedules to the

required extent, under intimation to the concerned intra-state users.

6.10 On completion of the operating day, by 24.00 hours, the schedule finally implemented
(including PAF in case of State generating station) during the day, taking into account all
before the fact changes in dispatch schedule of generating stations and drawal schedule
of the beneficiary/bulk consumer, shall be issued by SLDC. In case of any mistake /
omission is detected / noticed in the schedule within 3 days of publication on SLDC
website, the SLDC shall check and rectify the same. This schedule shall be the datum for
commercial accounting. The average ex-bus capability for each of the generating stations
shall also be worked out based on all before-the-fact advice to SLDC.

6.11 The SLDC shall properly document all the above information i.e. station-wise foreseen
ex-power plant capabilities advised by the State generating stations,/INSGS and the
drawal schedule indented by the beneficiaries/bulk consumers, all schedules issued by
the SLDC, and all revisions/updating of the above.

6.12 Bio-mass, small hydel, wind, solar and bagasse base power station installed in State
and who are supplying power to any distribution licensee of the state shall continue to

supply power as per orders of the Commission, in force.

6.13 For all generators under inter-state ABT scheme, CERC Regulations will be applicable
for scheduling and commercial settlement of Ul charges.

6.14 SLDC shall monitor and maintain a record of deviation from the generation schedule.

The applicable rates shall be paid by the intra-State user(s) to the concerned as per the
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6.15

6.16

6.17

6.18

open access regulations issued by the Commission or as per the terms and condition of
the PPA as the case may be.

Revision of declared capability by the SGS(s)/InNSGS having two part tariff with capacity
charge and energy charge(except hydro stations) and requisition by beneficiary(ies)/bulk
consumers for the remaining period of the day shall also be permitted with advance
notice. Revised schedules/declared capability in such cases shall become effective from
the 6th time block, counting the time block in which the request for revision has been
received in the SLDC to be the first one.

To discourage frivolous revisions, SLDC may, at its sole discretion, refuse to accept
schedule/capability changes of less than two (2) percent of previous schedule/capability.
The schedule of thermal generating stations indicating fuel shortage while intimating the
Declared Capacity to the RLDC shall not be revised except in case of forced outage of

generating unit.

SLDC shall periodically review the actual deviation from the dispatch and net drawal
schedules being issued, to check whether any of the intra-state user are indulging in
unfair gaming or collusion. In case any such practice is detected, the matter shall be
reported to the RPC and CSERC for further investigation/action.

The SGS / InSGS User shall be required to demonstrate the declared capability of its
generating station at the grid interface point, as and when asked by the State Load
Despatch Centre. In the event of the intra-state user failing to demonstrate the declared
capability, the capacity charges due to the generator shall be reduced as a measure of
penalty.

Day ahead schedule by licensee:

Day ahead transactions shall be permitted ,in case there is availability of surplus
capacity in the licensee system, which has been expressly surrendered whole or part
thereof, or not in use for more than three days in past.

An application for grant of such open access may be submitted to SLDC within three
days prior to the date of scheduling but not later than 1300 hrs of the day immediately
preceding the day of scheduling for day ahead transaction.

For example, application for day-ahead transaction on 25th day of July shall be received
on 22nd day or 23rd day or up to 1300 hours on 24th day of that month.
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Nodal agency shall check for congestion and convey grant of approval or otherwise, in

the format as approved in detailed procedure. All other provisions of application for

short-term open access shall apply.

6.19 Reactive Power And Voltage Control:
1.

6.20

(i)

Regarding VAR drawal/absorption from the State grid, the SLDC has to follow
IEGC. The VAR consumption below 97% voltage and VAR injection above
103% of the rated voltage shall be avoided.

All the distribution licensees, transmission licensees and STU are expected to
provide local VAR compensation such that they do not draw VARs from the
EHV grid. VAR compensation has to commence in the following order.
i.Consumer end
ii. Distribution transformer end.
iii. At the 33/11 KV substations or 11kV distribution feeders
iv. EHV Sub-stations
v. Generating stations

Tap changing on all 400/220 KV ICTs shall be done as per the instructions of
SLDC.

The generating stations excluding CGP shall generate/absorb reactive power
as per instructions of SLDC, within the capability limits of the respective
generating units. No payments shall be made or billed to the generating
companies for such VAR generation/absorption.

VAR compensation shall be applied so as to maintain EHV bus power factor
0.98 and above.

Non-compliance of Operational Issues

SLDCs shall report to the Commission instances of serious or repeated
violation of any of the provisions of the State grid Code and incidences of
persistent non-compliance of the directions of the SLDCs issued in order to
exercise supervision and control required for ensuring stability of grid
operations and for achieving the maximum economy and efficiency in the

operation of the power system in the state.
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6.21

(ii) The Commission may initiate appropriate proceedings upon receipt of report of
SLDCs referred to in (i) above

(iii) In case of non-compliance of any provisions of the State Grid Code by, SLDC or
any other person the matter may be reported by any person to the CSERC.

(iv) Notwithstanding anything contained in these regulations, the Commission, may
also take suo-motu action against any person, in case of non-compliance of

any of the provisions of the State grid Code

Non-Payment of Dues
In case of non-payment or any abnormal delay in payment of open access charges,
unscheduled interchange charges, etc. by any intra-State user(s)/open access
customer the affected parties shall report the matter to the Commission for appropriate

direction.

XXX
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7.1

7.2

CHAPTER -7
PROTECTION CODE

General Principles

Protection standards are treated as interface issues because of the possible severe
inter-user boundary repercussions of faults that occur in the system of any entity.
Minimum protection requirements are prescribed in this section because inadequate
protection or mal-operation of protection system of any entity may result in far reaching
consequences, disturbances and even damages in the systems of other entities.

No item of electrical equipment shall be allowed to remain connected to the system
unless it is covered by the appropriate protection aimed at reliability, selectivity, speed
and sensitivity. The provision mentioned in CEA (Technical Standards for Construction
of Electrical Plants and Electric Lines) Regulation, 2010 shall be adhered to. All the
generating companies and the distribution licensees shall cooperate with the
transmission licensee to ensure correct and appropriate settings of protection to
achieve effective, discriminatory isolation of faulty line / equipment within the fault
clearance times as specified in clause 7.4 of this code.

All intra-state users need to co-operate to ensure correct and appropriate settings of
protection to achieve effective, discriminatory removal of faulty equipment within the
time for target clearance specified in this section.

Protection settings shall not be altered, or protection system bypassed and/or
disconnected without consultation and agreement of all affected intra-state users. In
the case where protection is bypassed and/or disconnected temporarily by agreement,
then the cause must be rectified and the protection restored to normal condition as
quickly as possible. If agreement has not been reached, the electrical equipment will

be removed from service forthwith.

STU shall comply the instructions and advices of WRPC regarding:

1. Planning for upgrading and strengthening of protection system based on
analysis of grid disturbance and partial/total blackout in State transmission
system.

2. Planning of islanding and system split schemes and installation of under

frequency relays and df/dt relays.

3. Installation of under-frequency relay for load shedding, relays provided for

islanding scheme, disturbance recorder and fault locator installed at various
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7.3

7.4

sub-stations shall be tested and calibrated. The protection practices and
Protocol Manual shall have provision for the same.

Protection Co-ordination

Intra-state users shall take prompt action to correct any protection malfunction as
directed by SLDC. The settings of protective relays starting from the generating unit
upto the remote end of 132 kV/ 33kV and 11 kV line shall be such that only the faulty
section is isolated under all circumstances. The transmission licensee shall notify the
initial settings and any subsequent changes to the intra-state users from time to time.
Routine checks on the performance of the protective relays shall be conducted and
malfunction, if any, shall be noted and corrected as soon as possible. The
transmission licensee shall conduct the required studies for deciding the relay settings,
with the data collected from the intra-state users. Representatives of all the intra-state
user(s) shall meet periodically to discuss such malfunctions, changes in the system
configuration, if any, and possible revised settings of relays.

The transmission licensee shall be responsible for arranging periodical meetings with
the generating companies and the distribution licensees to discuss coordination of
protection. The transmission licensee shall investigate any malfunction of protection or
other unsatisfactory protection issues. The concerned licensees shall take prompt
action to correct any protection malfunction or issue as discussed and agreed to in
these periodical meetings.

Fault Clearance Times & Short-Time Ratings

From a stability consideration, the minimum short circuit current rating and time and
the maximum fault clearance times for faults on any intra-state user's system directly
connected to the State transmission system, or any faults on the State transmission
system itself, are as follows with reference to CEA (Technical Standards for
Construction of Electrical Plants and Electric Lines) Regulation, 2010 and CEA Grid
Standards Regulation, 2010 :

Nominal Minimum Short Circuit Maximum rated Target Fault
Voltage current rating and duration break time for | clearance Time
of Switchgear CcB by primary
protection
KV KA (rms) Second(s) m.sec. m.sec.
765 kV 40 or 50 1 40 100
400kV 40 or 50 1 40 100
220kV 40 1 60 160
132kV 31.5 1or3 100 160
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7.5

7.6

7.6.1

Slower fault clearance times for faults on a intra-state user's system may be agreed to
but only if, in STU’s opinion, system conditions allow this. STU shall specify the
required opening time and rupturing capacity of the circuit breakers at various
locations for STU and Discoms/ open access customers directly connected to
transmission system. The rated rupturing capacity of the circuit breakers in any Sub-
station shall not be less than 120% of the maximum fault levels at the sub-stations.
(The 20% margin is intended to take care of increase in short circuit levels as the
system grows). At generating stations, line faults should be cleared at the generation
station end, within the critical clearing time, for the generators to remain in

synchronism.

Generator Protection Requirements

The guidelines mentioned in the "Manual on protection of Generators, Generator
Transformers, and 220 kV and 400 kV networks" vide publication no 274 of CBIP shall
be kept in view and CEA (Technical Standards for Construction of Electrical Plants and
Electric Lines) Regulation, 2010 as amended from time to time should be followed.

All generating units and all associated electrical equipment of the generating units
connected to the State transmission system shall be protected by adequate protection
so that the State Transmission System does not suffer due to any disturbances
originating from the generation unit. The generator protection schemes shall cover at
least differential protection, back up protection, stator earth fault protection, field
ground/field failure protection (not applicable to brush-less excitation system), negative
sequence protection, under frequency, over flux protection, back-up impedance
protection and pole slipping protection (applicable to units above 200MW), loss of field
protection, reverse power protection etc. The list of Electrical Protection Function of
generating plant should be followed which is specified in CEA (Technical Standards for
Construction of Electrical Plants and Electric Lines) Regulation, 2010.

Transmission Line Protection Requirements

General

Every EHV line taking off from a Power Station or a sub-station shall have protection
and back up protection as mentioned below. STU shall notify intra-state users of any
changes in its policy on protection from time to time.

Relay panels for the protection of lines of STU taking off from a power generating
station, shall be owned and maintained by the generator. Any transmission line related
relay settings or any change in relay settings will be carried out by the generator in
close co-ordination and consultation with STU and with the later approval. Carrier
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7.6.2

7.6.3

cabinets / equipment, line matching units including wave traps and communication
cable shall be owned and maintained by STU charges for which shall be collected or
approved by the Commission. All generators shall provide space, connection facility,
and access to STU for such purpose as applicable.

All Intra-state users shall also facilitate identification, installation and commissioning of
System Protection Schemes (SPS) (including inter-tripping and run-back) in the power
system to operate the transmission system closer to their limits and to protect against
situations such as voltage collapse and cascade tripping, tripping of important
corridors/flow-gates etc. If any SPS is to be taken out of service, permission of SLDC
shall be obtained indicating reason and duration of anticipated outage from service.

400kV transmission lines

All 400KV transmission lines shall have two fast acting protection schemes, the voltage
of the two relays shall be fed from two different cores of the line CVT and the currents
of the two relays shall be fed from two different cores of the line CTs. Main 1 protection
scheme shall be numerical, three zone, non-switched fast acting distance protection
scheme with permissible inter-trip at remote end (in case of zone-2 fault)

Main 2 protection scheme shall be either similar type of numerical, three zone, non-
switched fast acting distance protection scheme with permissible inter-trip at remote
end (in case of zone-2 fault) OR a unit protection scheme employing transient wave
detection, directional comparison or phase comparison carrier relaying scheme.

One pole tripping and single shot auto-reclosing with adjustable dead-time shall be
provided.

Over voltage relay for steady state and transient over voltage rise will have to be
installed.

400kV and 220kV system will invariably be provided with breaker back up protections.

400KV line /220 kV lines protection will have inter trip arrangement through carrier so
that tripping at one end of line is transmitted to other end also.

400kV Bus-bars

All 400kV sub-station shall have bus bus-bar differential protection scheme along with
“Local Breaker Backup (LBB)” and auto-reclosures for transmission lines.
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7.6.4

7.6.5

7.6.6

7.7

220kV transmission lines

All 220kV transmission lines shall have single, numerical, three zone, non-switched
fast acting distance protection scheme, preferably with permissible inter-trip feature at
remote end (in case of zone-2 fault), single pole tripping and single-shot single pole
autoreclosing with adjustable dead-time shall be provided.

For back-up protection, three directional IDMT over current relays and one directional
earth fault relay shall be provided.

For short transmission lines, appropriate alternative protection schemes may be
adopted.

220kV Bus-bars

Identified important 220kV sub-station (e.g. having generation infeed, PGCIL
interfacing substation etc.) shall have bus bus-bar differential protection scheme along

with LBB and autoreclosures for transmission lines.

132kV Lines

A single three zone, switched/non-switched static distance protection scheme shall be
provided as main protection. The backup protection shall be at least two directional
IDMTL over current relays and one directional earth fault relay.

For short transmission line, appropriate alternative protection schemes may be
adopted.

Transformer Protection Requirements

(i)  The protections of Auto Transformers, Power Transformers and Distribution
Transformers shall be in accordance with CEA (Technical Standards for
Construction of Electrical Plants and Electric Lines) Regulation, 2010 and its

amendments:

(i) All windings of Auto Transformers and power transformer of EHT class shall be
protected by differential relays having percent bias and harmonic restraint

features.
(iii)  Over-fluxing relays shall be provided for EHT transformers.

(iv)  All 400kV / 220kV class transformers shall have Restricted Earth Fault (REF)
protection for winding. In case of 132kV transformer, it is optional.

(v) In addition, there shall be back up Inverse definite minimum time (IDMT) over
current and earth fault protection.
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7.8.

(vi)

(vii)

(viii)

(ix)

For parallel operation, such back up protection shall have directional feature. For
protection against heavy short circuits, the over current relays should incorporate
a high set instantaneous element, wherever overall co-ordination permits the
same. However, it should not trip due to inrush of the magnetising current and
should not be set to such a high value, which is not beneficial to transformer.

In addition to electrical protection, gas operated relays, winding temperature
protection and oil temperature protection shall be provided.

It is recommended that the following minimum protections should be provided for

transformers:

(@) All 400kV class power transformers shall be provided with differential,
REF, open delta (Neutral Displacement Relay) and over-fluxing relays.
In addition, there shall be back up IDMT over current and earth fault
protection. For parallel operation, such back up protection shall have
inter-tripping of both HT and LT breakers. For protection against heavy
short circuits, the over current relays should incorporate a high set
instantaneous element. In addition to electrical protection, transformer
own protection viz. buchholz, over load tap changer (OLTC) oil surge,
gas operated relays, winding temperature protection, oil temperature
protection, Pressure relief valve (PRV) device shall be provided for
alarm and trip functions. It is recommended to have Double PRV

protection scheme for transformer tank.

(b) All 220kV class power transformers shall have same protections as
mentioned in Sections as mentioned in 8. (i) except REF protection.

Delta tertiary winding of ICT if used for loading purpose shall be adequately
protected by a Lighting Arrestor , surge capacitor and neutral displacement relay
(NDR) protection connecting as open delta winding of Potential Transformer
(PT).

Local breaker backup protection (LBB):- In the event of any circuit breaker failing

to trip on receipt of trip command from protective relay, all circuit breakers connected

to the bus section to which the faulty circuit breaker is connected are required to be

tripped with minimum possible delay through LBB protection. This protection also

provides coverage for faults between the circuit breaker and the current

Transformer, which are not covered by other protections. All 220kV and 400kV

circuits shall have Local Breaker Backup Protection and also in important 132 kV

circuit.
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7.9.

7.10.

7.11.

7.12.

7.13.

Disturbance Recorders Event Loggers and Time Synchronization Equipment :-
Each 765kV, 400 KV line shall be provided with facility for distrurbance recording,
distance to fault locator and time synchronising equipment (TSE). Event logger
either stand alone or as part of sub-station or switchyard automation system shall be
provided for each 220kV and higher voltage class sub-station or switchyard. TSE
complete with antenna, all cables, processing equipment etc., shall be provided to
receive synchronizing pulse through global positioning system (GPS) compatible for
synchronization of event logger, disturbance recorder and SCADA/automation
system of the sub-station or switchyard.

Transformer Protection in distribution systems: For smaller transformers of HV
class on distribution system, differential protection shall be provided for 10 MVA
capacity and above along with backup time lag over current and earth fault
protection with directional feature for parallel operation. Transformers of 1.6 MVA
capacity and above but less than 10 MVA shall be protected by time lag over
current, earth fault and instantaneous restricted earth fault relays. In addition, all
Transformers of 1.6 MVA and above shall be provided with Buchholtz relays,
winding and oil temperature protection.

Distribution Lines Protection : All the 33KV and 11 KV lines at Connection points/
interface points shall be provided with a minimum of over current and earth fault
relays as follows:-

(i) Plain Radial Feeders: Non-directional over current and earth fault relays
with suitable settings to obtain discrimination between adjacent relay
settings.

(ii) Parallel / Ring Feeders: Directional time lag over current and earth fault

relay.

Sub-Station earthing :- The earthing system shall be designed for a life expectancy
of at least forty (40) years and for maximum system fault current or 40 kA for 1.0
sec, whichever is higher. The minimum rate of corrosion of steel used for earthing
conductor shall be considered as 0.12 mm per year while determining the conductor
size. Grounding and lighting protection for the entire Station shall be provided in
accordance with relevant IS (Indian Standard)/ |IEEE (Institute of Electrical and
Electronics Engineers) Standards.

Schedule of protection details for protection of Transmission lines, Transformers,
Reactors and Bus Bars is given here under as specified in CEA (Technical

Standards for Construction of Electrical Plants and Electric Line) Regulation, 2010
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Protection Details of Transmission Lines, Transformers, Reactors and Bus Bars

1. Transmission Line Protection

Sl. Protection 765 kV 400 kV 220 kV 132 kV or
No. 66 kV
(a2) | Main I- Distance protection Y Y Y Y
(b) | Main I- Distance protection Y Y Y/N Y
or directional comparison
protection or phase
segregated line differential
protection
(c) | Directional instantaneous Y Y 'Y' if both N
definite  minimum  time main-| &
(IDMT) type earth fault main-ll are
relay distance
protections
otherwise
lNl
(d) | Directional IDMT over N N "Y' if main-II Y
current and earth fault is not
back up protection provided
otherwise
lNl
(e) | Two stage over voltage Y Y N N
protection
(f) | Auto reclosing Y (Single | Y (Single Y (Single Y (Three
phase | phase and | phase and phase)
and three three
three phase) phase)
phase)

Note :

(1) Y - Required ; N - Not required; Y/N - Optional
(2) Transmission lines with distance protection shall, in general have carrier aided

inter-tripping or blocking feature. Separate cores of current transformer and

voltage transformer shall be used for main-I and main-IlI.

2. Transformer Protection

Sl. Protection 765 kV 400 kV 220 kV or 66 kV

No. 132 kV

(a) | Differential protection Y Y Y Y

(b) | Over fluxing protection Y Y Y N

(c) | Restricted earth  fault Y Y Y Y
(REF) protection

(d) | Backup directional over Y Y Y Y
current and earth fault

protection (HV and LV side
or impedance protection)
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7.14.

7.15.

(e) | Buchholz WTI and OTI (for Y Y Y Y
1 MVA and above), MOG
with low oil level alarm,
OSR for OLTC, PRD, SA
on both primary and
secondary side of
transformers located
outdoors and connected to
over head lines
) Tertiary winding protection Y Y Y Y
(above 100
MVA rating)
(g) | Over load alarm Y Y Y N

Note :
(1)
(2)

Y - Required ; N - Not required.

WTI winding temperature indicator; OTI- oil temperature indicator; OLTC or

load tap changer; PRD pressure relieve device; OSR- oil surge relay; MOG-

magnetic oil gauge; SA- surge arrester.

3. Reactor Protection

Sl. Protection 765 kV 400 kV

No.

(a) | Differential protection Y Y

(b) | REF protection Y Y

(c) | Reactor backup protection (impedance type or Y Y
definite time over current (O/C) and earth fault
(E/F) protection)

(d) | Buchholz, WTI, OTI, MOG with low oil level Y Y
alarm, SA (if required)

Note :

(1)
(@)

Y - Required.

WTI winding temperature indicator; OTI- oil temperature indicator; MOG-

magnetic oil gauge; SA- surge arrester.

Bus Bar Protection and Local Breaker Backup Protection - Bus bar protection

and local breaker backup protection shall be provided in 220 kV and higher voltage

interconnecting sub-stations as well as in all generating station switchyards. The bus

bar protection scheme shall have provision for future expansion.

Sub-station Fire Protection

Adequate precautions shall be taken and protection shall be provided against fire

hazards to all apparatus of the intra-state users conforming to relevant Indian Standard

Specification and /or provisions of CEA (Technical Standards for Construction of
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7.16.

7.17.

Electrical Plants and Electric Line) Regulation, 2010 and CEA (Measures Relating to
Safety and Electric Supply) Regulations, 2010.

Calibration & Testing
The protection scheme shall be tested at each 400kV, 220kV, 132kV sub-station by
STU once in a year or immediately after any major fault, which ever is earlier. Setting,
co-ordination, testing and calibration of all protection schemes pertaining to generating
units/stations shall be responsibility of individual concern.

Data Requirements
Intra-state users shall provide STU with data for protection purpose as specified in the
Data Registration section.

XXX
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8.1
8.1.1

8.2

8.2.1

CHAPTER - 8
METERING CODE

General Principles

The scope of this part of the grid code covers the practices that shall be employed and
the facilities that shall be provided for the measurement and recording of various
parameters of electricity like active/reactive/apparent power/energy, power factor,
voltage, frequency etc.

This Code sets out or refers to the requirements of metering at generating stations,
sub-stations and interfaces for main meter, check meter, standby meter, consumer
meter (tariff meter), and for energy accounting and audit meter as specified in the CEA
(Installation and Operation of Meter) Regulations, 2006 as amended from time to time.
This Code also specifies the requirement for calibration, testing and commissioning of
metering equipments viz. energy meters with associated accessories, current
transformers and voltage transformers. The code broadly indicates the technical
features of various elements of the metering, data communication, testing and
calibration system, the procedure for assessment of consumption in case of defective
and stuck-up meters and also lays down guidelines for resolution of disputes between
different agencies.

The generating plants supplying power to the open access consumer, will be required
to provide the metering as per ABT scheme and ABT compliant meters will be installed
at both ends i.e. at injection point and drawal point .

In case Intra-state users / Open access customers/consumers provide the meters it
shall have to provide software for billing to licensee and for operation to SLDC with
communication facility for transfer of real time data through v-set or through lease line.

Reference Standards

The following Indian Standards (as amended to date) shall be applicable as relevant to
meters and associated equipment:-

S.No. Standard Standard Title
Number
(i) IS 13779 AC Static Watt-hour Meters for Class 1 and 2

IS 14697 AC Static Transformer Operated Watt-hour and VAr-hour
Meters,
Class 0.2S and 0.5S

IS 2705 Indian Standard for Current Transformers

IS 3156 Indian Standard for Voltage Transformers
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IS 9348 Indian Standard for Coupling Capacitors and Capacitor
Divider
IS 5547 Indian Standard for Capacitor Voltage Transformer
(i) CBIP Specification for AC Static Electrical Energy Meters
Technical
Report - 88
(iii) | CBIP Specification for Common Meter Reading Instrument
Technical
Report - 111
(iv) IS 9000 Basic Environmental Testing Procedures for Electronic &
Electrical items
(v) IS 12063 Indian Standard for classification of degrees of protection

8.2.2 The following International Standards (as amended to date) can be applicable as
relevant to meters and associated equipment not complying to Indian Standards or not

manufactured in India:

S. Standard Standard Title

No. | Number

i. IEC 687 Specification for AC Static Watt-hour Meters for Active
Energy
(Classes 0.2S and 0.5S)

ii. IEC 1036 Alternating Current Static Watt-hour Meters for Active
Energy
(Classes 1 and 2)

iii IEC 1268 Alternating Current Static Watt-hour Meters for Reactive
Energy
(Classes 2 and 3)

8.3 Facility to be provided on Metering Locations

The intra-state user(s) where ever applicable shall make available the required space
to facilitate installation of meters and associated equipment.

8.4  Application of metering system (ownership and location) - Ownership and location
of meter shall be as below :-

8.4.1 (a) All interface meters installed at the points of interconnection with Inter-State
Transmission System (ISTS) for the purpose of electricity accounting and billing
shall be owned by CTU.

(b) All interface meters installed at the points of interconnection with Intra-State
Transmission System excluding the system covered under sub-clause (a) above
for the purpose of electricity accounting and billing shall be owned by STU. Cost of
meter to be borne by the intra-state users.
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8.4.2

8.4.3

8.4.4

8.4.5

(c) All interface meters installed at the points of inter connection between the two
licensees excluding those covered under sub-clauses (a) and (b) above for the
purpose of electricity accounting and billing shall be owned by respective licensee
of each end. Cost of meter to be born by individual licensee.

(d) All interface meters installed at the points of inter connection for the purpose of
electricity accounting and billing not covered under sub-clauses (a), (b) and (c)
such as in premises of open access customers shall be owned by supplier of
electricity i.e. licensee) cost of which will be born by open access customers.

(e) For the EHV consumers those are directly connected to transmission system the
metering at consumer premises, energy accounting and billing shall be as per
provision in Chhattisgarh State Electricity supply code.

Generating plants:

All generating plants including non conventional sources based Power Generating
plants, connected to intrastate transmission system directly or through the system
other than system of STU, may have energy meter installed at each generator
terminal, HV side of generator step-up transformer (Standby Meter), HV side of unit
auxiliary transformer (UAT), HV side of Station Transformers (ST).

Metering between State transmission utility-distribution licensee:

For measurement of power delivered by State transmission utility to distribution
licensee (excluding station transformer consumption), metering shall be provided on
the LV side of EHV Power Transformer i.e. 33kV side of 132/33kV and 11kV side of
132/11kV transformers installed in EHV sub-stations.

In case of multiple distribution licensees energy accounting meters shall be provided
on all outgoing 33kV and 11kV feeders and reconciliation of energy shall be made by
audit meter installed on LV side of power transformer at EHV sub-station.

Sub-station Auxiliary Consumption Metering:

The State transmission utility sub-stations auxiliary consumption shall be recorded on
LV side of station auxiliary transformers. If such transformer(s) is feeding other local
load (colony quarters, street lights etc.) apart from sub-station auxiliary load, separate
metering shall be provided on individual feeders.

Operational Metering:
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8.5

8.6

8.6.1

8.6.2

8.6.3

8.6.4

8.6.5

Operational metering shall be installed wherever reasonably required by State
transmission utility /generating companies for applications other than tariff metering.
The parameters and other requirements shall be finalized by State transmission utility
based on the operational requirements.

Operation and Maintenance of the Metering System

The operation and maintenance of the meter and metering system shall be the
exclusive responsibility of owner which includes proper installation, regular
maintenance of the metering system, checking of errors of the CTs, VTs and meters,
proper laying of cables and protection thereof, cleaning of connections/joints, checking
of voltage drop in the CT/ VT leads, condition of meter box and enclosure, condition of
seals, regular/daily reading meters and regular data retrieved through common meter
reading instrument (CMRI) and data processing system (DPS), attending any
breakdown/fault on the metering system etc.

Minimum technical requirements for energy meter

Measuring Elements: The meter shall be 3 phase 4 wire, full four quadrant type static
Tri-vector Meter (TVM), which can be used for 3 phase 3 wire system or 2 phase 2
wire system (traction application) without affecting the metering accuracy and other

essential parameters.

In case of import and export power requirement of different degree by the captive
power generators/ consumers through the same connectivity /line, proper metering
should be assured by licensee in such case keeping adequacy and adequate accuracy

class of metering system.

The ABT meter shall have facility to correct the ratio error and phase angle error of
external CTs and VTs connected to it.

Meter should measure fundamental RMS value of electricity and harmonics.
Operating System Parameters (for balanced and unbalanced load):

(a) Operating Voltage Range: The meter shall work satisfactorily on 110 Volts AC
(Line-Line) with variation range of -20% to + 15%.

(b) Operating Frequency Range: The meter shall work satisfactorily on 50 Hertz with
variation range of -5% to +5%.

(c) Operating Power Factor Range: The meter shall work satisfactorily over a power
factor range of zero lag to unity to zero lead.
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8.6.6

8.6.7

8.6.8

8.6.9

8.6.10

8.6.11

8.6.12

Rated Nominal Current and Rated Maximum Current: Meter shall operate on | Ampere
or 5 Ampere from CT secondary circuit. Rated maximum secondary current shall not
exceed 120% of nominal current.

Rated Short time Current: Meter shall be capable of withstanding 20 times the rated

nominal current for 0.5 second.

Minimum Starting Current: The meter shall start operating and recording energy with

minimum starting current equal to 0.1 % of nominal current at unity power factor.

Burden and Power Consumption: The burden imposed by the metering system shall
not exceed 1 W, 8 VA for voltage circuit and 1 VA for current circuit so that there is no
significant voltage drop in the VT and CT leads.

Accuracy Class

Meter shall meet the following requirement of accuracy class . (Better than the
mentioned accuracy class shall be acceptable):

Interface meters 0.2S

Consumer Meter 11 kV and 0.5S or better
33 kV
Above 33 kV 0.2S or better

Energy Accounting and | (1) In generating station, the accuracy class of meters
audit meter at a point after the generator stator terminals and
before the tap of to the unit auxiliary transformer(s)
shall not be inferior to that of 0.2S accuracy class.
However, the accuracy class of other meters shall not
be inferior to that of 1.0S accuracy class.
(2) The accuracy class of meters in transmission
system shall not be inferior to that of 0.2S accuracy
class.
(8) The accuracy class of meters in distribution system
shall not be inferior to that of 0.5S accuracy.

[Reference CEA (Installation and Operation of Meter) Regulations, 2006 as amended

from time to time.]

Earthing System: The metering system shall be suitable for solidly earthed power
system.
Meter Box: The meter box shall confirm to the degree of protection not less than IP-

51 as stipulated in IS 12063, and shall be capable of satisfactory operation in an
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indoor, non-air conditioned installation.
8.6.13 Installation and mounting:

The meter shall be suitable for install indoor or outdoor application. In case CTs and
VTs form part of the meters, the meter shall be installed as near the instrument
transformers as possible to reduce the potential drop in the secondary leads.

The meter can be mounted in dust proof, lockable and tamper proof panel or rack or
metal box, as per requirement and site condition, conforming to minimum [P-31

standards.

The metering system shall have facility of CT shorting when the meter module is

withdrawn or dismantled.

8.6.14 Data Display Capabilities - Instantaneous Values:

The meter shall be capable to record and display (on demand) at least the following

instantaneous parameters/information:

a) Three rms line voltages

b) Three rms line currents

c) System frequency (Hz)

d) Power factor with sign of lag/lead.
e) Watt- Import

g) VAr-Lead

h) VAr-Lag

(

(

(

(

(

(f)  Watt - Export
(

(

(i) VA -Import

() VA - Export

(k)  Maximum Demand (Import) during the month in Watt and VA with date and time
() Maximum Demand (Export) during the month in Watt and VA with date and
time

(m) Meter Serial Number

8.6.15 Data Storage Capabilities - Cumulative Values:

The meter shall be capable to record, store and display (on demand) at least following
cumulative parameters. At least five (5) registers shall be provided for each parameter,
out of which one (1) register shall record energy for 24 hours in a day whereas other
four (4) registers shall record Time of Day (TOD) energy during morning peak, morning
offpeak, evening peak and evening off-peak durations:

(a) Watt hour - Import

(b) Watt hour - Export
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8.6.16

8.6.17

C) VAr hour - Lead while Watt hour - Import
d) VAr hour - Lag while Watt hour - Import
) VAr hour - Lead while Watt hour - Export

(©)

(
(
(
(f
(9) VA hour - Import
(
(
(

~

VAr hour - Lag while Watt hour - Export

h) VA hour - Export

~

VAr hour during low voltage (V<97%)*
i) VAr hour during high voltage (V>103%)*
*These parameters are for Availability Based Tariff (ABT) purpose only hence TOD

registers are not required

Data Logging Capabilities 1 - Integrated Values:

The meter shall have sufficient memory to store any combination of at least ten (10)
parameters listed in Clause 8.6.14 and Clause 8.6.15 over minimum forty (40) days at
a logging interval of fifteen (15) minutes. The State transmission utility shall be able to
select these parameters locally through optical port using CMRI and/or remotely
through communication port. At least, following essential parameters shall be logged at

an interval of 15 minutes:

(a) Watt - Import
(b) Watt - Export

(c) VAr - Lead while Watt - Import

(d) VAr - Lag while Watt - Import

(e) VAr - Lead while Watt - Export

(f) VAr - Lag while Watt - Export

(9) VAr hour during low voltage (V<97%)

(h) VAr hour during high voltage (V>103%)

() Average frequency (Hz)

() Average three phase voltage

In case of operational metering, the number of parameters and their logging intervals
shall be decided by the Licensee as per their operational requirements.

Other Parameters:

Each meter shall also store the values of active energy (Import), active energy
(Export), reactive energy (lag) and reactive energy (lead) separately during active
energy (import) & active energy (export) conditions recorded at 24.00 hours on last
day of the month for a period of at least twelve (12) months in any case. Intra-state
user shall be able to program time and day at which value of energy to be stored in the
memory.
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8.6.18

8.6.19

8.6.20

8.6.21

Events and Abnormalities Logging Capabilities:

The meter shall be able to log date and time stamped events captured with a
resolution of at least one (1) second. Sufficient memory shall be provided to store at
least last 100 events in the meter on First-In-First-Out (FIFO) basis with compartment
wise as following, but not limited to:

(@) Missing potential (VT supply missing)

(b) CT/VT Polarity reversal

(c) Current unbalances (magnitude as well as phase unbalance) in any one of the
phases or more than one phase

(d) Voltage unbalances (magnitude as well as phase unbalance) in any one of the
phases or more than one phase

(e) Supply interruptions along with the duration of each interruption

(f) Tamper information/anomaly occurrence/anomaly restoration.

(9) Meter internal set-up/program change information

Real Time Clock (RTC) and Calendar:

The meter shall have in-built Quartz crystal based accurate Real Time Clock. The
meter shall display real time in 24 hours format (hh: mm: ss).

Meter shall also display the date as per Indian calendar in dd-mm-yyyy format. Thirty
(30) years calendar with automatic leap year adjustment shall be provided in the
meter.

The accuracy of the clock and calendar shall not be more than 1 (one) minute per year
or better than 1 (one) minute per year.

Time synchronization:

All meters shall have facility for time synchronisation locally and/or remotely through a
Global Positioning System (GPS) or through the central computer (at CDCC) using the

same port used for remote data communication.

Data retention:

The logged data shall be stored in a non-volatile memory of meter with a minimum
retention period of ten (10) years without any battery back-up.
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8.6.22

8.6.23

8.6.24

8.6.25

8.6.26

8.6.27

Data concentration and network integration:

The local network of all meters installed in a sub-station shall be formed using
modem/multiplexer/data concentrator/LAN hub switch. This local network shall be
integrated with communication network using appropriate standard protocol.

Communication network may be based on Radio frequency, Microwave, Public
Switched Telephone Network (PSTN), Power Line Carrier Communication (PLCC),
Vary Small Aperture Terminal (VSAT) network, Optical Fibre Cable (OFC), GSM, Low
Power Radio Frequency or any other means of telemetry.

Pulse Output:

High intensity light emitting diodes (LED) shall be provided on front of the meter for
test calibration and accuracy check of Wh and VArh measurements.

Display:

Meter shall have a minimum of 7 digits Alpha-numeric liquid crystal display (LCD) or
light emitting diode (LED) type display with bright back-light and automatic back-light
time out feature. A touch key pad or push buttons shall be provided on the meter front
for switching ON the display and for changing from one indication to next. Two
separate push buttons shall be provided one for scrolling and other for MD resetting.

Data Security:
(@) Data encryption (coding) capability

(b) Mechanical seals and locks i.e. sealing provision for terminal block, meter
cover, MD reset predefined date and time or CMRI and all communication
ports.

(€) Message authentication algorithm capability/Multi-level password protection

(d) Independent security across communication channels

Self-Diagnostics feature:

The meter shall have self diagnostics feature to scan the healthiness of internal
components and circuitry. On detection of any exception or fault, meter shall display

the message immediately.

Communication Ports:
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8.6.28

8.6.29

8.6.30

8.6.31

8.7

8.7.1

The meter shall have at least following communication ports:

(@) One optically isolated infra-red communication port (optical port) for local
communication as per IEC 1107

(b) One galvanically isolated Ethernet (LAN) port or RS485 serial port or RS232

serial port for remote communication

Communication Protocol:

For communication by meter with external devices, meter supplier shall implement
industry standard open protocol(s) like MODBUS RTU, MODBUS, TCP/IP, IEC 870-5-
102, IEEE 1377, DNP 3.0, Device Language Message Specification (DLMS) or any
other industry standard protocol.

In case of proprietary protocol, the meter supplier shall furnish the protocol software
and details of protocol followed by him. Any variation in the standard protocol for

optimizing communication resources shall be detailed.

Reprogramming of the meter:

Utility shall be able to select the display parameters, logging parameters, timings of
TOD registers, billing dates, logging interval or any other parameter locally using CMRI
through optical and/or remotely using meter reprogramming software installed at
CDCC through communication port(s).

Data Downloading:

Utility shall be able to download the logged data locally using CMRI through optical
port and/or remotely using meter interrogation software installed at CDCC through
communication port(s). Any interrogation/read operation shall not delete or alter any
stored meter data.

External auxiliary supply:

The metering system shall derive operating system from AC or DC auxiliary supply.
For auxiliary supply the internal DC battery which is an integral part of the meter or
capacitor devices, incorporated in the meter, should be used.

Minimum technical requirement for instrument transformer :

Single-phase type current transformers shall be used for 3 phase 4 wire and 3 phase 3
wire or 2 phase 2 wire (traction application) measurement system. The secondary
current rating of the current transformer (CT) shall be 1 ampere or 5 ampere
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8.7.2

8.7.3

8.7.4

depending upon the total circuit burden. 5A secondary can be used for low burden
circuits.

Either dedicated set of CT / VT or dedicated core of current transformers shall be
provided for metering and wherever feasible, CTs (or their cores) feeding to main
meters and check meters shall be separate. The errors of the CT / VT shall be
checked in the laboratory or at site. The CT / VT shall be tested using the testing
equipment calibrated by any NABL lab or any NABL accredited laboratory." The main
meter and check meter shall be connected to same core of CTs and VTs.

The total burden connected to each current transformer shall not exceed the rated
burden of CT/VT. Total circuit burden shall be kept close to rated burden of CT for
minimum error and percentage voltage drop in VT leads shall be within the permissible
limits.

Either Electromagnetic Voltage Transformers (EVT) or Capacitive Voltage transformer
(CVT) may be used for metering purpose. Generally, voltage transformers (VT) is used
to cover either EVT or CVT. The secondary voltage per phase shall be 110/v3 volts.
For protection of VT suitable devices such as MCB's etc may be used.

8.7.5 The minimum acceptable detailed specification for instrumentation transformer are as
follows.
A) Minimum acceptable specifications of dedicated single-phase EHV & HV current
transformers (CT) for metering
S.No. Particulars 11KV 33KV 132KV 220KV
1 Nominal System Voltage 11 33 132 220
(Kv rms)
2 Highest System Voltage 12 36 145 245
(kV rms)

3 Reference Standard IS 2705 with latest amendments

4 Standard CT Ratio 2000 or | 800 or | 800 or | 1200 or
1000/1-1 400/1-1 400/1-1-1 | 600/1-1-1-1
1600 or | 600 or | 400 or | 800 or 400/1-
800/1-1 300/1-1 200/1-1-1 | 1-1-1
1200 or | 400 or | 200 or
600/1-1 200/1-1 100/1-1-1
800 or | 300 or | 100 or
400/1-1 150/1-1 50/1-1-1
600 or | 100 or
300/1-1 50/1-1
400 or
200/1-1
300 or
150/1-1
150 or
75/1-1
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S.No. Particulars 11KV 33KV 132KV 220KV
5. No. of Metering cores Two
6. Rated Continuous Thermal | 120% of Rated Primary Current
Current
7. Rated Short time thermal | 13.1 KA for | 26.2 KA for | 31.5/40 |40 KA for 1
primary current 1 sec 2 sec KA for 1 | sec
sec
8.: CT characteristics
(a) Rated Primary Current | 2000 or | 800 or400 | 400 800
(Amps) 1000
1600 or 800 | 600 or 300 | 200
1200 or 600 | 400 or 200 | 100
800 or400 |300o0r150 |50
600 or 300 | 100 or 50
400 or 200
300 or 150
150 or 75
(b) Rated Secondary Current | 1 0r5 1or5 1or5 1orb
(Amps)
(c) Accuracy Class 0.5S 0.5S 0.2S 0.2S
(d) Maximum Instrument | 5 5 5 5
Security Factor (ISF)
(e) Rated Secondary Burden | 30 30 15 15
(VA)
9. Reference Standard for | IS 335 with latest amendments
insulating oil
B) Minimum acceptable specifications of dedicated three-phase HV CT-PT set for
metering
S.No. ‘ Particulars 33kV
Specification of CT (for CT-PT Set)
1 Nominal System Voltage (kV rms) 33
2 Highest System Voltage (kV rms) 36
3 Reference Standard IS 3156 with latest amendments
4 Standard CT Ratio (Amps/Amps) 200 or 100/1-1
100 or 50/1-1
5 Rated continuous thermal current 120% of rated primary current
6 Rated short time thermal primary current for | 25
1 second (in kA)
CT Characteristic:
Rated Primary Current (Amps) 200 or 100
100 or 50
Rated Secondary Current (Amps) 1or5
c Accuracy Class 0.5S
d Maximum Instrument Security Factor (ISF) <10
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e Rated Secondary Burden (VA) 30
8. Reference Standard for insulating oil IS 335 with latest amendments
Specification of PT (for CT-PT Set)

1 Nominal System Voltage (kV rms) 33
2 Highest System Voltage (kV rms) 36
3 Reference Standard IS 3156 with latest amendments
a No. of Secondary Windings for potential | Two

measurement devices
b Standard Voltage Ratio 33kVA3/110VA3

Rated Secondary Burden (VA) per winding 50
d Accuracy Class (At 10% to 100% of rated VA | 0.5S

burden)
e Rated Voltage Factor and Duration 1.2 continuous and

1.5 for 30 seconds

C) Minimum acceptable specifications of dedicated single-phase EHV capacitor

voltage transformers (CVT) for metering

Sr. No. | Particulars 132kV 220kV
1 Nominal System Voltage (kV rms) 132 220
2 Highest System Voltage (kV rms) 145 245
3 Reference Standard IS 3156 with latest amendments
4 Rated Capacitance (pF) 4400 pF with tolerance +10% and -5%
5 For low voltage terminal over entire

carrier frequency

(a) Stray Capacitance

Shall not exceed 200 pF

(b) Stray Conductance

Shall not exceed 20 micro siemens

6 (a) High frequency capacitance for | Within 80% to 150% of rated
entire carrier frequency range capacitance
(b) Equivalent Series Resistance | Less than 40 ohms
over the entire frequency range
7 No. of Secondary Windings for | Three Three
potential measurement devices
8 Standard Voltage Ratio
(@) Winding-I, 11, Il 132kV/A3 / | 220kVA3 /
110VA3 110VA3
9 Rated Secondary Burden (VA)
(a) Winding-l | | e
(b) Winding-Il & Il 50 50
10 Accuracy Class
(a) Winding-I 3P
(b) Winding-II 0.2
(c) Winding-1I 0.2
11 Rated Voltage Factor and Duration
(a) Winding-I 1.2 continuous and 1.5 for 30 seconds
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(b) Winding-II 1.2 continuous and 1.5 for 30 seconds
12 Reference Standard for insulating oil | IS 335 with latest amendments

NOTE: Electromagnetic VTs may be used up to 220KV class.

D) Minimum acceptable specifications of dedicated single-phase EHV potential
transformers (PT) for metering

S. No. | Particulars 132kV 220kV
1 Nominal System Voltage (kV rms) 132 220
2 Highest System Voltage (kV rms) 145 245
3 Reference Standard IS 3156 with latest amendments
4 No. of Secondary Windings for potential | Three Three

measurement devices
5 Standard Voltage Ratio

(a) Winding-1,11, 1lI 132kVAN3 / | 220kV/N3 /
110VA3 110VA3

6 Rated Secondary Burden (VA)

(a)Winding-I
(b) Winding-Il & IlI 500r 100 | 500r 100
7 Accuracy Class
(a) Winding-I 3P
(b) Winding-II 0.2
(c) Winding-lIl 0.2
8 Rated Voltage Factor and Duration
(a) Winding-I 1.2 continuous and 1.5 for 30
seconds
(b) Winding-II 1.2 continuous and 1.5 for 30
seconds
9 Reference Standard for insulating oil IS 335 with latest amendments

E) Minimum acceptable specifications of dedicated single-phase HV potential
transformers (PT) for metering
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S. No. | Particulars 33kV 11kV
1 Nominal System Voltage (kV rms) 33 11
2 Highest System Voltage (kV rms) 36 12
3 Reference Standard IS 3156 with latest
amendments
4 No. of Secondary Windings for potential | Three Three
measurement devices
5 Standard Voltage Ratio 33kVA/3 /| 11kVA3  /
110VA/3 110VA/3
6 Rated Secondary Burden (VA) per winding
(aWinding-t || e
(b) Winding-II 50 50
(c) Winding-lll 50 50
7 Accuracy Class(At 10% to 100% of rated VA | 0.2 0.2
burden)
(a) Winding-| 3P
(b) Winding-II 0.5
(c) Winding-lll 0.5
8 Rated Voltage Factor and Duration 1.2 continuous and 1.5 for 30
seconds

8.8

8.8.1

8.8.2

Testing Arrangements

At the time of commissioning, each interface meter shall be tested by the owner at site
for accuracy using standard reference meter of better accuracy class than the meter
under test. The test terminal blocks shall be provided on all meters to facilitate testing
of meters. Portable test set with high accuracy static source and 5 times more
accurate (or better) electronic reference standard meter shall be used for testing. This
means at least class 0.1S reference standard meter for testing of class 0.2S meter,
class 0.1S reference standard meter for testing of class 0.5S meter and class 0.2S
reference meters for testing of class 1.0S meter. These benches shall also be used for
checking and calibration of portable testing equipments. The above shall be applicable
for laboratory testing of meters, however, for site testing meter testing equipments with
one class higher accuracy than meter under test may be used as per provision of 1S-
12346-1999.

Separate test terminal blocks for testing of main and check meters shall be provided
so that when one meter is under testing, the other meter continues to record actual
energy during testing period. Where only one/main meter exists, an additional meter
shall be put in circuit during the testing period of the main meter so that while the main
meter is under testing, the other meter can record energy during the period of meter
under testing.
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8.9

8.9.1

8.9.2

8.10

8.10.1

8.10.2

8.10.3

System for joint inspection, testing, calibration of interface meter

The metering system located at metering points between generating plants, State
transmission utility and distribution licensees shall be regularly inspected, tested and
calibrated once in a year but at least once in five year (or at an interval lesser than one
year as mutually agreed) jointly by both the agencies involved for dispatch and receipt
of energy. Since the static trivector meters are calibrated through software at the
manufacturers’ works, only accuracy of the meters and functioning shall be verified
during joint inspection. In case of any doubt or defect, the meter shall be replaced then
and there or calibrated. In later case, error correction as determined will be applied to
the meter reading for the purpose of billing. To cover for loss of time, spare meters
shall always be kept available with the agency to whom the meter/metering point
belongs. After testing, the meter shall be properly sealed and a joint report shall be
prepared giving details of testing work carried out, details of old seals removed and
new seals affixed, test results, further action to be taken (if any) etc.

Joint inspection shall also be carried out as and when difference in meter readings (so
corrected) exceeds the permissible error as per accuracy class of main and check
meter. The meters shall be jointly tested/ calibrated on all loads and power factors as
per relevant standards through static phantom load.

Meter Sealing Provision

Polycarbonate or acrylic seals or plastic seals or holographic seals or any other
superior seal shall be used.

Lead seals shall not be used in the new meters. Old lead seals shall be replaced by
new seals in a phased manner and the time frame of the same shall be submitted by
the licensee to the Appropriate Commission for approval.

Metering systems shall be jointly sealed by the authorized representatives of the
concerned parties. The sealing of meter shall be arranged as per the provisions in
CEA (Installation and Operation of Meters) Regulation 2006.

8.10.4 No seal, applied pursuant to this metering code, shall be broken or removed except in

the presence of or with the prior consent of the agency affixing the seal or on whose
behalf the seal has been affixed unless it is necessary to do so in circumstances
where (i) there occurs a fire or similar hazard and such removal is essential and such
consent cannot be obtained immediately (ii) such action is required for the purpose of
attending to the meter failure. In such circumstances, verbal consent shall be given

immediately and it must be confirmed in writing forthwith.

88



8.11

8.11.1

8.11.2

8.11.3

8.11.4

Procedure for Assessment of Consumption In Case of Defective and/or Stuck-Up
Meter

(a) Whenever difference between the readings of the Main meter and the Check meter
for any month is more than 0.5%, the following steps shall be taken:

(i) checking of CT and VT connections;

(i) testing of accuracy of interface meter at site with reference standard
meter of accuracy class higher than the meter under test.

If the difference exists even after such checking or testing, then the defective meter
shall be replaced with a correct meter.

(b) In case of conspicuous failures like burning of meter and erratic display of metered
parameters and when the error found in testing of meter is beyond the permissible
limit of error provided in the relevant standard, the meter shall be immediately
replaced with a correct meter.

(c) In case where both the Main meter and Check meter fail, at least one of the meters
shall be immediately replaced by a correct meter.

When main meter is found to be defective or has stopped, reading of the check meter
shall be considered for billing purpose subject to condition that the check meter has
been found working properly.

In case of outage of both the main and check meters, if any energy is interchanged in
the intervening period the assessment has to be done on the basis of reading recorded
in generator’'s sending end meter (standby meter) if found working properly by
considering average of previous 3 months percentage line loss when both interface

meter and generators meter were found working properly.

In case of outage of both the main meters and check meters so also generator’s
sending end meters (Standby), the energy injected into the State grid may be
assessed on the basis of average of previous three months energy loss calculated of
the respective sub-station of licensee when main/check meters were working properly.

Readings recorded by Main, Check and Standby meters for every time slot
shall be analysed, crosschecked and validated by the State Load Despatch Centre
(SLDC). The discrepancies, if any, noticed in the readings shall be informed by the
SLDC in writing to the energy accounting agency for proper accounting of energy.
SLDC shall also intimate the discrepancies to the State Transmission Utility or the
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8.11.5

8.11.6

8.12

8.13

8.14.

licensee, who shall take further necessary action regarding testing, calibration or
replacement of the faulty meters in accordance with the provisions laid down.

In case the meter installed in premises of bulk consumer who is availing open access
or supplied directly from transmission network becomes defective the assessment of
energy drawal is to be done as per provisions specified for the consumer in C.G.State
Electricity Supply Code as mended to time to time.

The STU shall install special energy meters on all inter connections between the
regional entities and other identified points for recording of actual net MWh
interchanges and MVArh drawals. The installation, operation and maintenance of
special energy meters shall be in accordance with Central Electricity Authority
(Installation and Operation of Meters) Regulations, 2006. All concerned entities (in
whose premises the special energy meters are installed) shall take weekly meter
readings and transmit them to the SLDC by Monday noon. The SLDC must ensure
that the meter data from all installations within their control area are transmitted to the
RLDC as per the schedule.

Replacement of defective or stuck-up meter

A defective or stuck-up meter shall be replaced within 15 (fifteen) days. The owner of

the meter shall maintain spare inventory of meters, so that down time is minimized.

Mechanism for dispute resolution

Any disputes relating to inter-utility metering between State transmission utility and any
generating company/distribution licensees/intra-state users shall be settled in
accordance with procedures given under relevant power purchase agreements
(PPA)/connection agreement or relevant agreement, as the case may be. In case of
unresolved dispute, the matter may be referred to the Commission.

To keep pace with continuous and fast up-gradation in the technology of metering and
communication, the metering code needs to be reviewed periodically as per CEA

Regulations/guidelines and the Commission may issue directives from time to time.

XXX
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CHAPTER -9
CONTINGENCY PLANNING

9.1 General Principles

9.1.1 To define the responsibilities of all the intra-state users for achieving the fastest

possible recovery of the grid in the event of a failure in the transmission system, or any

sudden loss of Generation or a blackout caused due to the failure of the Western Grid.

All hydro stations should compulsorily have Black start facilities and all EHV substation

at 220 kV and above should have synchronizing facilities to meet the contingency.

During the blackout procedure to be adopted for fast recovery shall take into account

the following:

i.The possible transfer of power from the neighboring System through Inter State

transmission lines,

ii.The extent of immediate availability of power from the Central Sector generating

stations and the generating plants.

iii. Availability of power from any embedded generator connected to state grid.

9.1.2 The main objective is to achieve the following:

Vi.

The essential loads required to be restored immediately.

Restoration of the total system and associated demand in the shortest possible

time.

Resynchronization of parts of the system which have ceased to be in

synchronism,

To ensure that the communication arrangements for use in circumstances of
serious disruption to the System are available to enable senior management
representatives of the SLDC, the transmission licensee and the intra-state users
who are authorized to take decisions on behalf of the transmission licensee or
the intra-state user.

To ensure that the transmission system can operate in the event of the SLDC is
incapacitated for any reason.

The situation prevailing prior to the occurrence of the contingency, e.g.
availability of specific generating stations, transmission lines, and load demands
will largely determine the restoration procedure to be adopted in the event of a
total blackout.
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vii. The SLDC shall co-ordinate with WRLDC and STU in determining the extent of
problems. The SLDC shall inform maximum intra-state users of the situation and
advice them to follow the strategy as outlined in this section for restoration.

viii. The use of communication channels shall be restricted to the operational

communications only, till normalcy is restored.

9.2 Total Regional Blackout:

In case of Total Regional Blackout, the recovery shall be as per the Black Start
procedure prepared by WRLDC in consultation with all the constituents of western
region. As these procedures are updated periodically, the last updated procedures
shall be followed during the total regional blackout.

9.3 Partial state transmission system blackout:

In case of partial State transmission system blackout, the recovery shall be as per the
Black Start/Restoration procedure prepared by SLDC in consultation with the intra-
state users. As these procedures are updated periodically, the last updated
procedures shall be followed during the partial state transmission system blackout.
The instruction issued by SLDC in restoration of system from partial black out shall be
followed by the intra-state users even though the same is not specifically mentioned in
Black Start procedure/restoration document.

9.4 Responsibilities:

9.4.1

9.4.2

9.4.3

9.4.4

9.4.5

The SLDC shall maintain a record of Generating plants with black start capabilities and
Black Start operation plans.

The SLDC shall prepare, distribute, and maintain up-to-date 'black start' procedures
covering the restoration of the transmission system following total or partial blackouts.
The intra-state users shall agree to these 'black start' procedures and inform promptly
to the SLDC whenever they have difficulty.

The SLDC shall be responsible for directing the overall transmission system
restoration process by co-ordination with all the intra-state users and in close co-
ordination with the WRLDC.

The distribution licensees shall be responsible for sectionalizing the distribution system
into discrete, unconnected blocks of load. They shall advise the SLDC as to the
quantum of load likely to be picked up by the plants being synchronized.

The generating plants shall be responsible for commencing their planned 'black start'
procedure on the instruction of the SLDC and steadily increasing their generation
according to the demand intimated by the SLDC.
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9.5 Special consideration:-

9.5.1

9.5.2

9.5.3

9.5.4

During the process of restoration of the transmission system, or regional system
blackout conditions, the normal standards of voltage and frequency need not be
applied, and left to the discretion of the SLDC as it considers appropriate depending
on the prevailing situation.

The distribution licensee shall separately identify non-essential components of
essential loads, which may be kept off during system contingencies. They shall also
draw up an appropriate schedule with corresponding load blocks in each case. The
non-essential loads can be put on only when the system normalcy is restored, and as
advised by the SLDC.

All intra-state users shall pay special attention in carrying out the procedures to
prevent secondary collapse of the system due to haste or inappropriate loading.

Despite the urgency of the situation, careful, prompt and complete logging of all
operations and operational messages shall be ensured by all the intra-state users to
facilitate subsequent investigation into the incident and the efficiency of the restoration
process. Such investigation shall be conducted promptly after the incident, and SLDC
shall place before the State Grid Coordination Committee for appraisal in its next

immediate meeting.

XXX
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CHAPTER - 10
SAFETY STANDARDS

10.1 SAFETY STANDARDS:

10.1.1

10.1.2

10.1.3

The “Safety Standards” formulates the precautions to be taken for ensuring safety for
the general public, consumers of electricity and the workmen. This forms an integral
part of this Code and STU/transmission licensee and all the intra-state users shall
comply with those Standards notified by CEA like CEA (Safety Requirements for
Construction, Operation and Maintenance of Electric Plants and Electric Lines),
Regulation, 2011, CEA (Measures relating to Safety and Electric Supply), Regulation,
2010.

(i) STU/transmission licensee shall prepare its own “Safety manual” for the
transmission lines; Substations based on this standard. For the guidance of the Shift
Operators, “Operation and Maintenance Manuals” for each Sub-station shall be
prepared by the licensee. These manuals shall contain all the maintenance and
operation schedules based on the recommendations of the manufacturers of the
various equipments installed in the Sub-station. These manuals shall be periodically
reviewed based on the experience gained and replacement of equipments. A
maintenance register for the equipments including the station batteries shall be
maintained at the respective Sub-stations. These shall be updated as and when the
maintenance work is carried out and shall be periodically reviewed by the appropriate
higher authority in whose control the sub-station falls. Similar registers shall be
maintained for the transmission lines.

(i) State transmission utility/Transmission Licensee shall appoint / designate suitable
qualified person as designated Electrical Safety Officer for coordination of safety
procedure / measure for ensuring observance of safety measures and function as
specified in CEA (Safety Requirements for Construction, Operation and Maintenance
of Electric Plants and Electric Lines), Regulation, 2011 and CEA (Measures relating to
Safety and Electric Supply) Regulations, 2010.

The operation manual shall clearly contain the details of isolation and earthing to be
provided for allowing work on the equipments. The single line Diagram of the Sub-
station indicating the positions of various isolating devices shall be prominently
displayed in the sub-station. Charts showing the clearances from live parts (section
clearance) for working on the isolated equipments where workmen are allowed to work

shall be displayed prominently at each sub-station.
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10.1.4

10.1.5

10.1.6

10.2

The danger boards / danger notice as required in CEA (Measures relating to Safety
and Electric Supply), Regulation, 2010 and relevant Indian Standard shall be displayed
at places approachable by the general public.

Regular maintenance shall be carried out on all the transmission lines in accordance
with 1S:5613 and records shall be maintained. Wherever possible hot line checking
and replacement of failed insulators and maintenance work shall be done before and
after mansoon. The hot line techniques for maintenance of critical transmission lines
and sub-stations shall be adopted wherever possible. Only trained staff shall be used
for the hot line techniques and the tools employed in such techniques shall have
necessary certification from a national or international accredited laboratory before
usage.

All the equipments in the receiving stations and sub-stations shall be maintained in
good condition as per the manufacturer's manuals and relevant Indian and/or
International standards, wherever available. The relays and circuit breakers shall be
checked, tested for their proper operation whenever these are taken out for
maintenance purposes. The station batteries shall be maintained in good working
condition by carrying out routine checks and maintenance works. The DC system
provided in all these stations shall be properly maintained to ensure that leakage
current is meagre. An on-line monitoring system for monitoring of leakage and
detection of ground faults shall be provided. The diagnostic methods of maintenance
shall be preferred over traditional time based maintenance. Thermo-vision scanning for
hot spots on all overhead lines and sub-station equipment at voltage level of 220 kV
and above shall be carried out at least once a year and necessary remedial measures
shall be taken where hot spots are detected. The residual life assessment shall be
carried out for all major equipments including transformers, reactors, breakers, as
envisaged by the relevant standards. The use of diagnostic technique for condition
based monitoring of equipments should be adopted as per Regulation 25 of CEA (Grid
Standards) Regulation, 2010. Records of all maintenance is carried out for each
equipment and shall be kept in the table and formats in electronic form and hard copy
and the next due date for maintenance of each item of work shall be clearly marked in
such tables and formats.

Line Clear Permit (LCP):

The format under Annexure "C" and "D" shall be used to request for permit to work
on electrical line or equipment and to return the permit when the work on electrical line

or equipment is over.

XXX
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Chapter - 11

OPERATIONAL EVENT AND INCIDENT REPORTING

11.1 Reportable Incidents:

11.1.1 All events in the transmission system shall be notified by STU/transmission licensee to
SLDC and the intra-state users, whose systems are affected.

11.1.2 All events on the intra-state user's system having an operational effect on the
transmission system shall be notified by the intra-state user to STU/transmission
licensee and SLDC who in turn shall notify the other intra-state users on whose system
the event may have an operational effect. The intra-state user shall submit incident
report covering the points shown in clause 11.2.2 of this code.

11.1.3 Typical examples of reportable incidents that could affect the transmission system are

as follows:

) Exceptionally high/low voltage or frequency,
) Serious equipment problem i.e. major circuit breaker, transformer, bus bar fault,

c) Major problem in the generating unit,

) Tripping of ICT, transmission line or capacitor bank, reactor.
) Major fire incident, cyclones, storms earthquakes etc.,

f)  Major protection failure,

g) Over loading of equipment or transmission line which may result in hazard to the
personnel,

(h) Activation of any alarm or indication of abnormal operating condition,

Adverse climatic conditions being experienced or forecast,

Breakdown, or faults, or temporary changes in the capabilities of Plant and/or

apparatus,

(k) Impending risks of protection operation,

()  Loss of load,

(m) Accidents,

( Excessive drawal deviations,

( Minor equipment alarms.

Note:

(i) The last two reportable incidents are typical examples of those of lesser
consequences, but still affect the transmission system and can be
reasonably classified as minor.

(i) The examples indicated in the above are only illustrative and in no way limit
the general requirements to be reported.
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11.2

11.2.1

11.2.2

11.2.3

Reporting procedure:

All reportable incidents occurring in lines and equipments of 33kV and above at the
grid sub-stations shall promptly be reported orally by the intra-state user whose
equipment has experienced the incident to all other significantly affected intra-state
users and SLDC. The reporting intra-state user should submit a written confirmation to
SLDC within one hour of such oral report. If the reporting incident is of major nature,
the written report may be submitted within two hours duly followed by a comprehensive
report within 48 hours of the submission of the initial written report. In other cases, the
reporting intra-state user shall submit a report within five working days to SLDC.

The SLDC shall call for a report from any intra-state user on any reportable incident

affecting other intra-state users, in case such intra-state user, whose equipment might

have been a source of the reportable incident, does not report the same. However, this

shall not relieve any intra-state user from the obligation to report events in accordance

with CEA (Measures relating to Safety and Electric Supply) Regulations, 2010 as

amended from time to time.The format for such a report shall be as per the approval of

the Grid Coordination Committee and typically contain the following:

a) Location of the incident,

) Date and time of the incident,

) Plant or Equipment involved,

) Supplies interrupted and the duration wherever applicable,

) Amount of Generation lost, wherever applicable,

f) System Parameters before and after the incident, (Voltage, Frequency, Flows,
Generation etc.),

g) Network configuration before the incident,

h) Relay indications and performance of protection,

Brief description of the incident,

Estimated time of return to service,

k) Any other relevant information,

l) Recommendations for future improvement, and

m) Name and designation of reporting officer.

The report shall contain sufficient details to describe the event to enable the recipient
to assess the implications and risks arising out of the same. The cause need not be
included in the report but the recipient may ask for clarifications wherever necessary
and it is obligatory that the reporting intra-state user shall put his best efforts and
provide all the necessary and reasonable information.
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11.2.4 In case of a request by either party the oral report shall be written down by the sender
and dictated by way of a telephone message or sent by fax/e-mail to the recipient. In
case of an emergency the report can be given only orally and followed by written

confirmation.

11.2.5 The maximum time limit allowed for oral report of the event is fifteen minutes from the

time of the occurrence of the event.

11.2.6 SLDC will be responsible for reporting event in line with the procedure set in IEGC.

11.3 Significant events:

11.3.1 Significant event includes such events having an operational effect e.g.

(a) Tripping of plant and/or apparatus manually or automatically
(b) Voltage outside statutory limits

(c) System frequency outside statutory limits

(d) System instability or

(e) System overloads.

11.3.2 Wherever a intra-state user reports an event, which the SLDC or STU/transmission
licensee considers to have had a significant effect on the transmission system,
STU/transmission licensee may require the intra-state user to report that event in

writing within one day.

11.3.3 Wherever STU/transmission licensee notifies SLDC and a intra-state user of any event
which the intra-state user or SLDC considers to have had a significant effect on the
intra-state users’ system, the intra-state user may require the transmission licensee to

report that event in writing within one day.

11.4 Warnings:

11.4.1 An oral warning shall be issued by SLDC and confirmed in writing as well, to the
STU/transmission licensee and the intra-state users, who may be affected when SLDC
knows that there is a risk of widespread and serious disturbance to the whole, or part
of, the total system.

11.4.2 Provided that sufficient time is available, the warning shall contain such information, as
the SLDC considers reasonable, to explain the nature, and extent of the anticipated
disturbance, to the Intra-state user and STU/transmission licensee, provided that such
information is available to SLDC.
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11.4.3

11.4.4

11.5

11.5.1

11.5.2

11.6

11.7

11.7.1

11.7.2

Each intra-state user and STU/transmission licensee, on receipt of such a warning,
shall take necessary steps to warn its operational staff and maintain its Plant and
apparatus in the condition in which it is best able to withstand the anticipated
disturbance for the duration as confirmed / warned.

Scheduling and dispatch may be affected during the period covered by such a

warning.

Loss of communication with the SLDC:

In the event of loss of communication with SLDC the provision made as above shall
not apply but instead the following provision shall apply:

Each generating plants shall continue to operate in accordance with the last dispatch
instruction issued by SLDC, but shall use all reasonable endeavors to maintain the
system frequency between 49.5 Hz to 50.2 Hz as per IEGC, 2010 until such time the
new dispatch instructions are received from SLDC.

Major failure:

Whenever a major failure takes place, STU/ transmission licensee and other intra-state
users shall co-operate, inquire establish the cause of such failure and produce
appropriate recommendations. STU shall submit the enquiry report to the Grid
Coordination Committee.

Accident reporting:

If any accident occurs in connection with the generation, transmission, distribution,
supply or use of electricity or in connection with any part of electric lines or electrical
plant of any person and the accident results or is likely to have resulted in loss of
human life or any injury to a human being the same shall be dealt accordance with
CEA (Safety Requirements for Construction, Operation and Maintenance of Electrical
Plants and Electric Lines) Regulations, 2008 as amended from time to time..

Reporting of accidents shall be done to concern authority as per prevailing rules.

XXX
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12.1

12.1.1

12.1.2

12.1.3

12.1.4

12.1.5

12.2

12.2.1

CHAPTER - 12
DATA REGISTRATION

Responsibility:

All the intra-state users are responsible for submitting the up-to-date data in
accordance with the provisions of the Grid Code. All the intra-state users shall provide
SLDC/STU, the names, addresses, and the telephone numbers of the persons
responsible for sending the data. SLDC/STU shall inform all the intra-state users the
names, addresses and telephone numbers of the persons responsible for receiving the
data.

SLDC shall provide up-to-date data to intra-state users as provided in the relevant
Chapters of the Grid Code.

Responsibility for the correctness of these data rests with the concerned intra-state
users providing the data.

The data schedules are structured to serve as standard formats for data submission
and these formats shall be used for written data submission. Wherever standard data
formats are not given, these should be developed by SLDC/STU in consultation with
the intra-state users.

Wherever a computer data link exists between the intra-state user and SLDC, data
may be submitted through this link. The data shall be in the same format as specified
for paper transmission except for electronic encoding for which some other format may
be more appropriate. The intra-state user shall specify the method to be used in
consultation with STU/SLDC and resolve issues such as protocols, transmission
speeds etc., at the time of transmission.

Changes in intra-state user’s data:

Whenever the intra-state user becomes aware of the change to any items of the data
registered under license, the intra-state user must promptly notify the SLDC of the
changes. SLDC on receipt of the changes shall promptly correct the database
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accordingly. This shall also apply to any data compiled by SLDC regarding his own
system.

12.3 Data not supplied:

All the intra-state users are obliged to supply the data referred to in the individual Sections of
the Grid Code and listed above. In case any data is missing and not supplied by the intra-state
user, SLDC may act reasonably. If and when necessary, he may estimate such data
depending upon the urgency of the situation. Similarly in case any data is missing and not
supplied by SLDC, the concerned intra-state user may, act reasonably. If and when
necessary, he may estimate such data depending upon the urgency of the situation. Such
estimates, in each case, shall be based upon the corresponding data for similar plant or
apparatus, or upon such other information, the intra-state user or SLDC, as the case may be
deems appropriate.

12.4 Special considerations:

SLDC or any intra-state user may at any time make reasonable request for extra data as
necessary.

XXX
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13.1

13.2

13.2.1

13.2.2

13.2.3

13.3

13.4

CHAPTER - 13
MISCELLANEOUS

Other Codes and Regulations

Intra-state user(s) shall ensure that new buildings, structures, additions, modifications
and any other construction projects keep the minimum clearances required from
existing supply lines of the licensee. These minimum clearances are specified in the
CEA (Measures relating to Safety and Electric Supply) Regulations, 2011.

Non-Compliance & Derogation

If any intra-state user is not in a position to comply, or fails to comply, with any of the
provision(s) of the Grid code, it shall inform SLDC without delay of the reason for its
non-compliance and shall take remedy for its non-compliance promptly.

Wrong declaration of capacity, non compliance of SLDC’s load dispatch instructions,
non-compliance of SLDC’s instructions for backing down without adequate reasons,
non-furnishing of data etc. shall constitute non-compliance of the Grid Code, which
shall be subject to penal action as may be decided by the Commission.

Derogation, if any, for any particular section or chapter of this Grid Code shall be with
the permission of the Commission and for a specified time. Derogation of any
requirement of the Grid Code shall be an exception and not the norm, and will be
allowed only when it is not possible, and not just difficult or inconvenient, for the intra-
state user to comply in the required time. Failure to comply with time period allowed for
derogation by any intra-state user shall carry a penalty as decided by Commission.

Service of Notice

Any letter, order or document addressed by the SLDC/licensee to the intra-state user
shall be deemed to be duly given, if served in writing and delivered by hand at, or sent
by post/ courier / fax / e-mail to the intra-state user address specified in the
consumer’s application or in the agreement with the intra-state user if entered into or
as subsequently notified to the licensee. In case there is no person on the premises to
whom the notice can with reasonable diligence be delivered, the notice may be served
by affixing it on some conspicuous part of the premises.

All communications to the SLDC/licensee shall be made to the address as provided by
SLDCl/licensee.

Unforeseen Circumstances / Force Majeure

(a) Unforeseen Circumstances If any circumstances / force majeure not envisaged in
the provisions of the Grid Code, should arise, the licensee/SLDC shall, to the extent
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13.5

13.6

reasonably practicable in the circumstances, consult promptly and in good faith, all
affected parties in an effort to reach an agreement as to what should be done. If an
agreement cannot be reached between the licensee and intra-state user within the
time available, the licensee/SLDC shall determine it in the manner to the best of its
ability.

Wherever the licensee/SLDC makes such a determination, it shall do so having
regard, wherever possible, to the views expressed by the affected parties and, in any
event, to what is reasonable in the circumstances. Each party shall comply with all
instructions given to it by the licensee/SLDC. The licensee/SLDC shall promptly refer
all such unforeseen circumstances/force majeure, and any such determination to the

Commission.

(b) Force Majeure:

Any event which is beyond the control of the intra state user involved which they could

not foresee or with reasonable amount of diligence could not have foreseen or which

could not be prevented and which substantially affect the performance by either

agency such as but not limited to: -

(i)  Acts of God, natural phenomena, including but not limited to floods, droughts,
earthquakes and epidemics;

(i) Acts of any Government domestic or foreign, including but not limited to war
declared or undeclared, hostilities, priorities, quarantines, embargoes;

(iii)  Riot or civil commotion;

(iv)  Grid’s failure not attributable to agencies involved.”

Interpretation:

These conditions shall be read and construed as being subject, in all respects, to the
provisions of the Indian Governmental Instrumentality and having force of law and
Electricity Act, 2003, and the rules or/and regulations framed there under, including
those issued/framed by Commission as amended or re-enacted from time to time.

In case of any dispute regarding the meaning or scope or interpretation of this Code,
the interpretation of the Commission shall be final and binding on all concerned.

Power to remove difficulties/Power to relax:

If any difficulty arises in giving effect to any of the provisions of this code, the matter
may be referred to the Commission who after consulting the parties affected, where
considered necessary, may pass any general or special order, not inconsistent with
the provisions of the Act or any other enactment relating to transmission supply of
electricity for the time being in force, which appears necessary or expedient, for the

purpose of removing the difficulty.
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13.7

13.8

13.9

Note:

The Commission may issue directions relieving any Transmission Licensee or Intra-
state user, either suo-motu or based on an application submitted by such
Transmission Licensee or Intra-state user, of their obligations to implement or comply
with the State Grid Code to the extent as may be stipulated in the directions.

Jurisdiction of Court:
All proceedings arising out of this Code and the agreement made there under shall be
filed only in the Court under whose jurisdiction the agreement was executed.

Repeal

With the notification of this grid code the Chhattisgarh State Electricity Grid Code,
2007 and its modification issued on dated 09-09-2008 shall cease to operate from the
date of notification of this grid code.

Savings

Nothing in this Code shall be deemed to limit or otherwise affect the inherent power of
the Commission to make such orders as may be necessary to meet the ends of justice
or to prevent abuses of the process of the Commission.

Nothing in this Code shall bar the Commission from adopting in conformity with the
provisions of the Act, a procedure, which is at variance with any of the provisions of
this Grid Code, if the Commission, in view of the special circumstances of a matter or
class of matters and for reasons to be recorded in writing, deems it necessary or
expedient for dealing with such a matter or class of matters.

Nothing in this Code shall, expressly or impliedly, bar the Commission dealing with any
matter or exercising any power under the Act for which no provision has been made in
the Grid Code, and the Commission may deal with such matters, powers and functions

in a manner it thinks fit.

In case of any difference in the interpretation or understanding of the provisions of the
Hindi version of these Regulations with those of the English version, the decision of
the Commission shall be final and binding.

By order of the Commission

(N.K. Rupwani)
Secretary
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Annexure A

PLANNING DATA REQUIREMENTS (CLAUSE 3.4)

PART - |

GENERATION
(To be furnished by the Generating Company to STU)

A-1 Standard Planning Data (Generation)
A.1.1 THERMAL
Il. GENERAL

1. Site

Furnish location map (schematic) showing roads,
Railway lines, transmission lines, rivers and

reservoirs if any.

2. Approximate period of construction

3. Annual Generation in Million KWH

Il. CONNECTION

1. Connection point / interface point

Furnish single line diagram of the proposed
connection with the transmission system with
clear indication of possibility for right of way for
unobstructed outlet

2. Step up voltage for connection kV

lll. STATION CAPACITY:
1. Total Generating Station Capacity
(MW

2. No. of Units and Unit size MW.

State whether development will be carried out in
phases and if so, furnish details

Iv. GENERATING UNIT DATA:

1. Steam Generating Unit

Type,capacity, steam pressure,steam
temperature etc-

2.Steam turbine

Type ,Capacity
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3.Generator

a) Make and Type

b) Rating (MVA)

d) Rated Power Factor

(

(b)

(c)Terminal Voltage (kV)
(d)

(e)

e) Reactive Power capability (MVAr) in
the range 0.95 leading and 0.85

lagging.

(f) Short Circuit Ratio

(g) Direct axis transient reactance (% on
MVA rating)

(h) Direct axis sub-transient reactance
(% on MVA rating)

(i) Auxiliary Power requirement

(j) MW and MVAr Capability curve

2. Generator Transformer

(a) Type

b) Rated Capacity (MVA)

(b)

(c) Voltage Ratio (HV/LV)

(d) Tap change range (+% to -%)
(e)

e) Percentage Impedance (Positive

Sequence at Full load).

A.1.2 DETAILED PLANNING DATA (GENERATION) THERMAL GENERATING
STATIONS:

I GENERAL:

Name of Generating Station:

No. of capacity of Generating Units (MW):

Single line diagram of Generating Station and switchyard

Relaying and metering diagram

®© o 60 T o

Neutral Grounding of Generating Units

—

. Excitation control
g. Earthing arrangements with earth resistance values
h. Communication — Details of PLCC and other communication equipment installed.

| PROTECTION AND METERING:

1. Full description including settings for all relays and protection systems installed on the
Generating Unit, Generating Unit Transformers, Auxiliary Transformer and electrical
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motor of major equipment viz. boiler feed pump, ID fans, condensate extraction pump
etc.
Full description including settings for all relays installed on all outgoing feeders from
Generating Station switchyard, tie circuit breakers, incoming circuit breakers.
Full description of inter-tripping of circuit breakers at connection (point(s) / Interface
points (s) with the transmission system.
Most probable fault clearance time for electrical faults on the intra-state user’s system.
Full description of operational and commercial metering schemes.
Breaker operating time counting from initiation of protective relay to the opening of
breaker.
SWITCHYARD:
In relation to Interconnecting Transformers between EHV/HV transmission system and
the Generator Transformer Voltage System:
(a)Rated MVA
(b)Voltage Ratio
(c) Vector Group
(d)Positive sequence reactance (Maximum, minimum, normal tap (% on MVA)
(e)Positive sequence resistance (Maximum, minimum, normal tap (% on MVA)
(f) Zero sequence reactance (% on MVA)
(g) Tap changer range (+% to -%) and steps
(h) Type of tap changer (OFF/ON)
(i) Details of reactors, and other circuits connected to tertiary winding of ICT.
(j) Method of grounding.
In relation to switchgear including circuit breakers, isolators on all circuits connected to
the points of connection:
(a)Rated Voltage (kV)
(b) Type of Breaker (MOCB/ABCD/SFg---)
(c) Rated short circuit breaking current (kA) 3 phase
(d)Rated short circuit breaking current (kA) 1 phase
(e)Rated short circuit making current (kA) 3 phase
(f) Rated short circuit making current (kA) 1phase
(g) Provisions of auto reclosing with details
(h)Details of instrument transformers.
Lightning arresters, technical data.
Communication — Details of PLCC and other communication equipment installed at
connection point(s) / interface point(s).
Basic insulation level (kv):
(a)Bus bar
(b) Switchgear
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

(c) Transformer bushings

(d) Transformer windings

GENERATING UNITS:

PARAMETERS OF GENERATING UNITS:

Rated terminal voltage (kV)

Rated MVA

Rated MW

Inertia constant HMW Sec./MVA) of Generator

Short circuit ratio

Direct axis synchronous reactance(% on MVA) (Both unsaturated and saturated)
Direct axis transient reactance(% on MVA) (Both unsaturated and saturated)
Direct axis sub-transient reactance(% on MVA) (Both unsaturated and saturated)
Quadrature axis synchronous reactance(% on MVA) (Both unsaturated and saturated)
Quadrature axis transient reactance(% on MVA) (Both unsaturated and saturated)
Quadrature axis sub-transient reactance(% on MVA) (Both unsaturated and saturated)
Direct axis transient open circuit time constant (Sec) T'd,

Direct axis sub-transient open circuit time constant (Sec) T'dg

Quadrature axis transient open circuit time constant (Sec) T'd

Quadrature axis sub-transient open circuit time constant (Sec) T'd,

Stator resistance (Ohm)

Stator leakage reactance (Ohm) T,

Stator time constant (Sec)

Rated field current (A)

Open circuit saturation characteristic for various terminal voltages giving the exciting
current to achieve the same.

Generator Capability Curve

Rated stator current (A)

Phase connection

Number of terminals brought out

Rated speed(rpm)

Rated frequency (Hz.)

Efficiency at MCR condition (percent)

Negative sequence current capability (I°T)

Capacitance of generator stator winding to ground (microF/ph)

DC Resistance of rotor at 20° C (in ohm)

Zero sequence reactance X, (Percentage)

Negative sequence reactance X, (Percentage)

Negative sequence reactance R, (Percentage)

Sub-Transient S-C time constant (in second)
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35.

© N o o s~ 0w b= m

11.
12.
13.

14,
15.
16.
17.

N o o koo Dnp =

a. Direct axis T"d
b. Quadrature axis Tq

a. Direct axis T"d

b. Quadrature axis Tq

Percentage regulation

Short circuit characteristics curves.

PARAMETERS OF EXCITATION CONTROL SYSTEM:

Type of Excitation

Maximum Field voltage

Minimum Field voltage

Rated Field voltage

Gain factor

Feed back strength

Time constant for control amplifier
Time constant for Exciter

Time constant for Feed Back
Output voltage of control amplifier

elements using IEEE symbols along with set values

Exciter IEEE model / Type No.

Exciter response time.

PARAMETERS OF GOVERNOR / TURBINE:

Governor average gain (MW/Hz)
Speeder motor setting range

Transient S-C time constant (in second)

Machine saturation at 1.0 pu voltage in p.u.
Machine saturation at 1.2 pu voltage in pu

Maximum output voltage of control amplifier
Minimum output voltage of control amplifier
Details of excitation loop in block diagrams showing transfer functions of individual

Dynamic characteristics of over — excitation Limiter

Dynamic characteristics of under — excitation Limiter

Time constant of steam or fuel Governor valve

Governor valve opening limits
Governor valve rate limits

Governor valve rate limits

Time constant of Turbine (HP, IP, LP)
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8. Governor block diagram showing transfer functions of individual elements using IEEE
symbols alongwith set valves

9. Type of governor, whether IEEE standard governor used

10. Regulation and droop

11. Fraction of total power generated HP, IP, LP turbine.

12. Maximum velocity limit HP, IP, LP turbine

13. Minimum velocity limit HP,IP, LP turbine.

D. OPERATIONAL PARAMETERS:

1. Min. notice required for synchronizing a Generating Unit for De-synchronization.

2. Min. time between synchronizing different Generating Units in a Generating Station.

3. The minimum block load requirements on synchronizing

4. Time required for synchronizing a Generating Unit for the following conditions:
(a)Hot
(b)Warm
(c) Cold

5. Maximum Generating Unit loading rate for the following conditions:
(a)Hot
(b)Warm
(c) Cold

6. Minimum load without oil support (MW)

V. PLANT PERFORMANCE:

1. Daily Demand Profile (Last Year) Half hourly integrated demand through out

the day
2. Units Generated (Million KWH)
3. Units consumed in Auxiliaries (Million
KWH)
4. Units supplied from system to Auxiliary
Load

5. Seasonal Generation

A.1.3 HYDRO ELECTRIC

. GENERAL.:

1. Site Furnish location map (schematic) showing

roads, Railway lines, transmission lines,

rivers and reservoirs if any.
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Whether storage type, run of river type

Full reservoir level

Tail race level

Design head

Minimum draw down level

Reservoir level v/s energy poetential curve

2. Approximate period of construction

3. Annual Generation in Million KWH

Il CONNECTION:

(AS APPLICABLE TO THERMAL GENERATING STATIONS MENTIONED ABOVE)
. STATION CAPACITY:

(AS APPLICABLE TO THERMAL GENERATING STATIONS MENTIONED ABOVE)
Iv. GENERATION UNIT DATA:

1. Operating Head

a)Maximum

b)Minimum

c)Average

Hydro Unit

a) Capability to operate as

synchronous condenser

b) Water head versus discharge
curve(at full and part load)

C) Power requirement or water
discharge while operating as

synchronous condenser

2.Turbine

Type ,Capacity

3.Generator

(a) Make and Type

b) Rating (MVA)

c¢) Terminal Voltage (kV)

(b)

(c)

(d) Rated Power Factor

(e) Reactive Power capability (MVAr) in the
range 0.95 leading and 0.85 lagging.

(f) Short Circuit Ratio

(g) Direct axis transient reactance (% on
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MVA rating)

(h) Direct axis sub-transient reactance (%
on MVA rating)

(i) Auxiliary Power requirement

2. Generator Transformer

(a) Type

b) Rated Capacity (MVA)

(b)

(c) Voltage Ratio (HV/LV)

(d) Tap change range (+% to -%)

(e) Percentage Impedance (Positive

Sequence at Full load).

A.1.4 HYDROELECTRIC STATIONS:

. GENERAL.:

Name of Generating Station

No. and capacity of units (MW)

Expected level of generation (MU)

Period of generation (in months) oer year

Whether the plant is based on water released from dam/canal for irrigation purposes
Rating of al major equipments.

Single line diagram of Generating Station and switchyard

© N o g s~ b~

Relaying and metering diagram

9. Neutral grounding of generator

10. Excitation control

11. Earthing arrangements with earth resistance values

12. Communication - Details of PLCC and other communication equipment installed.

Il PROTECTION:
(AS APPLICABLE TO THERMAL GENERATING STATIONS MENTIONED ABOVE)

. SWITCH YARD:
(AS APPLICABLE TO THERMAL GENERATING STATIONS MENTIONED ABOVE)

Iv. GENERATION UNITS:
A. PARAMETERS OF GENERATING UNITS:
(AS APPLICABLE TO THERMAL GENERATING STATION MENTIONED ABOVE)

B. PARAMETERS OF EXCITATION CONTROL SYSTEM:
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(AS APPLICABLE TO THERMAL GENERATING STATION MENTIONED ABOVE)

C. PARAMETERS OF GOVERNOR / TURBINE:
(AS APPLICABLE TO THERMAL GENERATING STATION MENTIONED ABOVE)

D. OPERATIONAL PARAMETERS:

1. Minimum notice required for synchronizing a Generating Unit for De-synchronization.

2. Minimum time between synchronizing different Generating Units in a Generating Station
3. Minimum block load requirements of Synchronizing.

A1.5 FOR THERMAL
I GENERATING STATIONS, if desired by STU:
CONNECTION:
1. Report of studies of parallel operation with transmission system:
(a)Load flow studies
(b) Stability studies
(c) Short Circuit studies
2. Proposed connection with transmission system
(a)Voltage
(b)No. of circuits
(c) Connection point (s) / interface point (s)

Il. HYDROELECTRIC GENERATING STATIONS:
(AS APPLICABLE TO THERMAL GENERATING STATIONS MENTIONED ABOVE)
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PART Il - DISTRIBUTION
(To be furnished by the Distribution Company to STU)

B-1 Standard Planning Data Distribution
Il. GENERAL:

1. Single Line Diagram
2. Consumer Data

: Licensee-wise upto 33kV Substations

Furnish category wise number of consumers,

their connected Loads to the best judgment of

the distribution licensee.

3. Reference to are officers

presently incharge of the

distribution.

CONNECTION:

1. Connection points/interface points:

Furnish single line diagram showing

connection points / interface points.

2. Voltage of supply at connection

points/interface points:

3. Names of grid Sub-station feeding

the connection pints / interface points:

LINES AND SUB-STATIONS:
1. Line Data:
2. Sub-station Data:

Furnish length of line and voltages (EHV level)
Furnish transformer details of 220/132kV,

132/33kV,

33/11kV, Sub-stations, capacitor installations.

IV LOADS

1.

Loads drawn at connection points/
interface points:

If the distribution licensee receive power at
a number of connection points in a
compact area, which are interconnected in
a ring, then such distribution licensee shall
forward the overall load drawn for overall
Area of Supply as well as at each
connection point with the variation or
tolerance as mutually discussed and

agreed upon with the STU
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2. Details of loads fed at EHV, if any Give name of consumer, voltage of supply,
contract demand and name of grid Sub-
station from which the line is drawn, length
of EHT line from grid Sub-station to

consumer’s Premises.

V. DEMAND DATA (FOR ALL LOADS 5 MW AND ABOVE):

1. Type of Load & Rating in HP or KW State whether furnace loads, rolling mills,
traction loads, other industrial loads,
pumping loads etc.

2. Rated voltage:

3. Electrical loading of equipment State number and size of motors, rating or
arc furnaces/induction furnace, types of

drive and control arrangements.

4. Sensitivity of load to voltage and
Frequency of supply:

5. Maximum harmonic content of Load:

6. Average and maximum phase
unbalance of Load:

7. Nearest Substation from which load is to
be fed:

8. Location map to scale: Map shall show the location of load with
reference to lines and sub-stations in the

vicinity.

\'/l LOAD FORECAST DATA:
1. Peak load for connection point / interface point as well as peak load and energy forecast of
Area of Supply for each of the succeeding 10 years.
2. Details of methodology and assumptions on which forecasts are based
3. Details of load 5SMW and above:
a. Name of prospective consumer

b. Phasing of load.
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B-2 DETAILED PLANNING DATA (Distribution)

B.3

GENERAL:

Schematic Single Line Diagram of Distribution System (showing distribution lines from
connection point / interface points with transmission system 220kV/ 132kV, 132/33kV,
& 33/11 kV Substations, consumer bus if fed directly from transmission system).
Numbering and nomenclature of lines and substations (ldentified with feeding grid
Substations of the transmission system and concerned 220kV/132kV, 132/33kV, and
33/11kV substation).

CONNECTION:
Connection point / interface points (Furnish details of existing arrangement of
connection).

Details of metering of connection points / interface points.

DETAILED PLANNING DATA (Distribution)
(For submission on request by STU)

CONNECTION:

Connection pints/ interface points as applied for:

(a)New

(b)Upgrading existing connection

Changes in metering at connection pints / interface points.

LOADS:
Details of major loads of 1 MW and above to the contracted for next ten years.

*k%
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Annexure - B.

DETAILED TRANSMISSION SYSTEM DATA (CLAUSE 3.5)

(To be furnished to the Intra-state user on request by STU/ Transmission Licensee)

B-1

9)
10)

Standard Planning Data (Transmission)
1. Name of the line: (Indicating
Generating Stations and Substations to
be connected)
2. Voltage of line (kV):
3. No. of circuits:
4. Route length (CKM):
5. Conductor sizes:
6. Line parameters (PU on 100 MVA Resistance/KM
base or ohmic values)
Inductive Reactance/KM

Suceptance/KM
7. Approximate power flow MW &
MVAr:
8. Line Route (Topographic Sheets)
9. Purpose of connection: Reference to scheme, wheeling to

other States etc.
10. Approximate period of construction:

DETAILED SYSTEM DATA (Transmission):l. = GENERAL:

Single line diagram of the transmission system upto 33kV bus at grid sub-station.
Name of substation

Generation Station connected

Number and length of circuits

Interconnecting Transformers

Substation bus layouts

Power transformers

Reactive compensation equipment

(a) The details of capacitors installed

(b) Additional capacitors to be commissioned along with additional loads.
Lightning arresters

Bus and / or line reactors
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| SUB-STATION LAYOUT DIAGRAMS SHOWING:
Bus bar layouts

Phasing arrangements

Earthing arrangements

Switching facilities and interlocking arrangements
Operating voltages

N o o ko Dbp o=

Numbering and nomenclature
(a) Transformers
(b)Circuits
(c) Circuit breakers
(d)Isolating switches

[} LINE PARAMETERS: (FOR ALL CIRCUITS)
Designation of line
Length of lien (KM)

> w0 o~

Per circuit values

a. Operating voltage (kV)
Positive phase sequence reactance
Positive phase sequence resistance
Positive phase sequence suceptance
Zero phase sequence reactance

-~ 0o oo T

Zero phase sequence resistance
Zero phase sequence suceptance

©

Iv. TRANSFORMER PARAMETERS:
(FOR ALL TRANSFORMERS SUB-STATION-WISE)
Rated MVA
Voltage ratio
Vector group

Zero sequence reactance on rated MVA base
Tap change range (+% to -%) and steps
Details of tap changer (OFF/ON)

Neutral grounding transformer/resistor values

= © N o R~ 0D~

0. % Impedance (Max./Min/Normal Tap)
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Electrical circuitry, lines, cables, transformers, switchgear etc.

No. of circuits, size and type of conductor, thermal rating

— ohms/KM
— ohms/KM
— ohms/KM
— ohms/KM
— ohms/KM
— ohms/KM

Positive sequence reactance on rated MVA base (Max. Min & normal)
Positive sequence resistance on rated MVA base(max. min. & normal)



EQUIPMENT DETAILS: (FOR ALL SUB-STATIONS):

. Circuit breakers

. Isolating switches

. potential transformers

. Lightning arresters

'}
1
2
3. Current transformers
4
5
6

. Earthing switches

Vil

VIil:

RELAYING AND METERING:
Relay protection installed for all transformers and feeders along with their settings and
level, of coordination with other uses.

Metering Details.

SYSTEM STUDIES:

Load flow studies (Peak and lean load for maximum Hydro and maximum Thermal
Generation).

Transient stability studies for 3 Phase fault in critical lines, and single pole reclosing for
400 kV lines and critical 220kV lines.

Dynamic stability studies

Short circuit studies (3 phase and single phase to earth)

Transmission and distribution losses in the system.

DEMAND DATA: (FOR ALL SUB-STATIONS)
Demand Profile (Peak and off Peak load)
Forecast for next 5 years.

REACTIVE COMPENSATION EQUIPMENT:

Type of equipment (fixed or variable)

Capacities and/or inductive rating (Voltage and MVAr) or its operating range.
Details of control

Connection point/ interface point to the system.

DETAILED PLANNING DATA (Transmission):
CONNECTION:-
Single Line Diagram showing position of connection.
Sub-station layout diagram
(a) New
(b) Addition and alteration
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Revised system studies with changed parameters

Connection point / interface point:

a. Voltage

b. Length of circuit

c. Circuit parameters

d. PLCC facilities

e. Relaying with inter tripping arrangements to inter trip system breaker at connection
point / interface point to isolate on fault

f.Metering at connection point / interface point

g. Other communication facility

*kk
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Annexure - C

ORIGINAL

(Safety) Form

PERMIT TO WORK ON ELECTRICAL EQUIPMENT OR LINE (Clause 10.2.1)

YU [=Te I (o R

| hereby declare that following electrical equipment / line is dead and isolated from all line

conductors:-

Caution notices have been affixed to all the controlling switches,

Here state exactly the electrical equipment / line, on which it is safe to work.
Here state exactly the points the electrical equipment / line is connected to earth.
All Other Equipment / Line are Live

Here state any specific limits or instructions which issuer may liketo add :-
Signature ...
Designation ...................
Dateand Time ...................
(when Permit is by phone. The name of the Authorized person at apposite end must be
noted.)
Issuer(Sending end. )

Serial number of permit

(when permit is by phone Receiving end)

Note: 1) This card after being signed by a competent person for the work to proceed, is to be
handed to the authorized person in charge of the work and retained by that person
until the work is completed or stopped by the authorized person.

2) The electrical equipment mentioned hereon must not be again made alive until this

card has been signed and returned by the person in charge of the work to the issuer
of permit.
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| hereby declare that all man, earthing and materials under my charge have
cleared the site equipment / line and men have been warned that it is no longer safe to

work on the electrical equipment specified on the card.

Signature ..........cooeeeene.

Designation ...................

Date :
Time :

| hereby declare this card canceled.

Signature .........
Designation ..........

Date :
Time :
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Annexure - D

DUPLICATE

(Safety) Form

PERMIT TO WORK ON ELECTRICAL EQUIPMENT OR LINE (Clause 10.2.1)

YU [=Te I (o R

| hereby declare that following electrical equipment / line is dead and isolated from all

line conductors:-

Caution notices have been affixed to all the controlling switches,

Here state exactly the electrical equipment / line, on which it is safe to work.

Here state exactly the points the electrical equipment / line is connected to earth.

All Other Equipment / Line are Live

Here state any specific limits or instructions which issuer may like
to add :- (e
Signature ..o

Designation ...................

Date and Time ...................
(when Permit is by phone. The name of the Authorized person at apposite end must be
noted.)

Issuer(Sending end. )

Serial number of permit
(when permit is by phone Receiving end)

(to be used when permit is applied over telephone)
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APPLICATION

................................................................................................... At

Signature ..o,

Designation ............ccoveenenn.

124



	40_CSERC_2011_Hindi
	40_CSERC_2011_English

