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EHRREECRNE LT
g
e faeelt, 31, TS, 2026

. 12/X/STD(CONN)/GM/CEA.— =1 arferfa=re, 2003 (2003 =T 36) it €T 177 &l ITLTT
(2) & @T (e) BT Y&« ARIT & FANT Fd gU TAT Fxid faegqa Trfeaor (R & wafaefads & o
Teerenr d19) Fafe=e, 2007 T9T IHF HATIAT F (TH FHT & 99 60 T seET o S | | w
FEAT % G99 H BISHY), ATTHAT FXd g0, Hhald aeqa Trreanor 5 Feforfaad sreq [ & a9+
T TEATT FAT &, Irg, 36 SATSTHAH %0l T 177 T ITLATT (3) o STel TATITAT, THE FIT TATAT g
T FATAAT ATl THT SATRAT T SITAHILT o 1T TR AT STTaT g 3fiT Tagir =T &f St g & 3<6
Ty faffemt o 3| i & o foqt i sty f garE F vaa FEw G s, 59 ade
LRI TS § TATTHRTIAT TH SATEAAT T TIAFT STAAT o6 (T ITeAee X2 AT 5

fafafde safy f qwite ¥ @ 5 st ARl & o 7 B §F =1 & 9 g9 arer st seEr
qATET 9T Fid fAega wrferenor grer fa=me far stroam

5964 G1/2026 )
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I ITET ATt & dae § ST q¥ar g, A we gl, qeF Atvar, @ yawr, 63t 99, w
o= e, FaT wad, . %, A, 9 &t — 110066, 372ET -7 celegal-cea@gov.in % A7

ST TR 2
EILEREIET L)
1. Her sfide ofie aieT: -
(1) ==t & FE BEE i (R & fataefadt & oo awder ae=) @, 2026 wr
ST HRaT 2
(2) = A= TSI § T Y9 wF Afr § ) g
2. BIER L]
(1) == BRIt &, ST a6 gasf srerar srfera 7 v -

(iif)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

" srfarfes " & ey e srfafaas, 2003 (F=aT 36 a9 2003) 7 E;

"Ufeed Fie ITATHFHAT A" FT % UF UAT 71 § SHd Uleed Fie arseqe (Ip) FT Sraiaehar &
ST & ST IH TS T 6 T Fe LT (FATq ATTFHAH Fie THI, Imax) STese gl &,
starf fufded #iz srseqe (Iq) AT 2T 2

"SI Ale Rl Hed!' ¥ qroud g A REw Hew (TAueasE), aefty | R dex
(TALTHT), T Are BET THex (TauagH), a1 uhaT Jre fFt= Hex & 8, S|t oft 9 g,
"ofET dre BEe #e' § aread s g R e g § e ReEw v e # oo
TATOT | E;

"IUAH AT ITATRIAT" & qread T 9T UFTRET AT 97 IR0 SUARET 7 ¢, ST ofF
AT 2,

“STTRIRTTE AT TR | e UF UH AT w29 | g owd affmmea saefer giae(sh)
orTeet €;

FAATCIT SCATEA [HI0T (TSTTE)" &7 379 § T qTaY e A3EYE, STe-ATed q1a¥ Tl Y qrav
e g % A8 FIEd STTEd TS (SHRISAT) & TTE7 A8 e &l [AHIHd w2 Hif
&TH T,

"Tafeer are (Frow)" & qread ffeer AT SeaTT gy Aquiad Al oiw faforearsti 7 g;

" ok HegHT " qread UH ITHAIHT § g ST 33 HAl AT 397 ATF Areest 9¥ o= swqi s
FAT &

- IeUTaA w9 T 9 g & AT &7 7 A2 Icured 2o, o Form demor yorreft oft
AT 8, TSI AT-31erT glagrelt & €9 § HaTerd o [=aera B Srar g & S U gf 9i5e
S T2v¥e (Pol) % 12 = 21d &

“FerFe? THeew” | qreqd IcaTad THIS(AT) F T § STTNT ThT ST ATl ITHTOT T JorTfers
H gl THH ST s (TN o drerems & = fa=-Raw, Fad, giafaee A, TEaH s
Rufea AT arey e aree 2;
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(xii)

(xiv)

(xv)

(xvi)

(xvii)

(@)

(b)

(xviii)

(xix)

(xx)

(xxi)

(xxii)
(xxiii)

(a)

e -t qorTedt Tt =ty a7 ool whiee Seee” T o g, o hiee (ST UF AT SA{Eh S0l
T TATET FAT 8) F 2 U Gl el I IFAH &2 HIT TFAL (ALTHTH) Hof-2-374 q1a<
ETET FToast Sl 39 FIHT TAT9 U2 Wiee & &[T Y19 g ATl STURUE 6f-2-372 Ta< gt
°||c'd013|”7|'61'1“||d;

"SSAT T TUTEAT" (SUHTH) T o 8 Uah G0 Torrett e fEee Joret F S9re w7 e
FAT, LT, fraseiaar o fMaetaar a=m T F forw aiveas? oanfi« gar g,

“Tde AIRAT BRETrErsr & qread (et ST o7 SUHII 6 HATAT % HIATIHHE HH Bl (TH(E Hd
% o s fob e g & €

o gorreft 3 "t § St deer yurrelt (Sueue)” # v o v vHr St 8 set e w=t
T 0 & fordt T8 =7 § gfiafda fBrar smar g S @i B o awar 2, &7 9= § @5 @
foRa o= # afRatda w6 Qe & amg sren S q6ar g, 99 & 9 S5 d=wor gt
(SRUHTETH) S T TS e (froad);

‘T TR TOITSAT (SUHTH) THTE” 7 0

U qTa¥ €9 & Fa< e qa¥ 8 S[ET &= SHey, 919 gf 96y o+ 9¥ fq o a+f w2
T ITHRLOT ST T &7 F 99 €S w1 (FroadT) F AT § Iq T2l o G919 T qafed g;
T

FET FolT A=TROT TOTTeAT (FEUH) F el | 37 F STHLOI F AT Teaed & qgd 8 de<l e,

“ Ry | qrerd v AT T & IUHIr 1 afqee | @ S AEd I, e A fAar
# spferT farar 2;

"RTEE Thighe ! REqi|” &7 of § g o= JedT & f®eT =207 & IR0 /7 T2 AT I@l TS
AT § afEad & Sarg § [ # Zoe it T2 Ulhed qray, qrfd Agiy ATeT J7 g &
gfeadd &l T 3¢ | A1 6T S 99,

“T SSATR0T” T o1 § Tohelt 70 AT Fomfara forqa Sorreft aea &7 YIS Sotiehor (TEeqvr, J1e]
F¥ /AT B ¥ v v F o), S e e REE Fw g A i € ufEar ®
ERGISSERIE NI

e faae UEt giEfed freew (FACTS) & aread yeamad! #ie s feew & g S
FReaofiraT T 37 el 2=aia<or aHar &l F&T & o7 qray Seg i Ha-SmaTa i o fox
[RREEIMUEEEARES

" T T § AT Hehe TATAAT Tl T HEAT [t (Hz)] § =< ol STt &
“IeATEA AL T AT @

et farm Seameet e it U T fSrad faed SMYey U SaTew a7 8 §=1 ehn €, 6 €S9
SHYE % HATAT F Haad qeft 33 ST STHLIT ATHHA I &,
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T
HIT FRleaifcas SR 9% Semid Feq ITIad o & 994 § Trac, Iq9 9 hlediiceh
HISL ST 7 ITHL,
T

(b)

(xxiv)

(xxv)

(xxvi)

(xxvii)

(xxviii)
(xxix)
(xxx)

(a)

(c)

(xxxi)

(xxxii)

(xxxiii)

TEA FolT I% SATATIA ICATEA T 6 Has H, HaTad ST qigd Uah Ta eLaTed e,
“Rre wIfT (STTHRTR)” 7 o2 g UF VAT [HH307 ST AiqF qleest hofe i BIT JT o0 oo
TATT TEAT &, ST 3-8 10 & eqforsh wwry #er § o wgar &

"THATSTHT TUTAT & qTeqd Uah UHT fo=[ad Yorrelt & g ST &7 AT &7 7 STfe TATad| Hie (THT) T&6i
F S IF-ATeST AT FIE o €T | ST T AT FAT 25

"THAETE FeadT TN UF Uadle T fBvew w1 ReEr g ey v g v ux wuriug uw ar
HTIA 3T TETAH ITHLIT AT B ;5

“FTETHE AT ®aa” FT 7 g UF SAfew o Sad fame o sftimee safer g+ e
(FFET) T @A rar g, s ST A= er Yot gr o /et g o a8 off, e uw & atge
AE Teeee (Pol) F 118 U Tad STAed €299 o &9 § 33 i "=rtera o Smar g;
“ATESHT ATAF & qread g e ST Rt grer Sehrford 719 7 &;

"I JTE" (STEUH) | JTead AT T /T 5937 g7 H1aE AFH 9 8,

e, forimze, 9 399 3T S [@Ed aar & 9T |, THH0 A § Icarad T hl qHI

THISAT hl ATH Tl &HATA BT T AT IATET EEL 61 ATHAH Fqd LT,
q7
qa Foll SCATEA TELAT T TAACL HT ITAN FHd ATl ICATEA L1 6 ATHA H, TAFT o g

T TS AT TIT ST IcATa THTS (THTSAT) Y AT wore AA9arait a1 T, 47 ff 7T gv;
a7
ESS F g8 § TaT o7 § FAdee e F TG fl I a1t 128 N FARE (MW) 3f7 3=t

& (MWh);

"TAFEL" § qATCHd T UH STHLIT H g ST TAT Fe Tl TATAAT i § qarad Hdl g,

“TrAe AT HETEA (ATSH[3X)” & qATeHd [A=a & TRl o &1 & g ST Ia Soaei = sehd
& HTEAW ¥ FUT & S[ET a1 7, ¥ THH UF A7 ATIF ST Th1eI! ATHA gidt g SIf IrAfHaT
FolT ETT AT SofT WSTOT ST & Ufead qra< &7 Aaiq 77 § Te09 gl 8 3 U TUTEh TurTet
TT T I ITHLOT AT TS TST 7 [ZEAT &7 Tl &

e Ay I (arEem): sredteny @i i Ruw-saeer, iy uftes gmEe i o
TS TSN TATHT ZTT STSAeTS 92 AT Il &
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(xxxiv)

(xxxv)

(xxxvi)

(xxxvii)

(xxxviii)

(Xxxix)

(x1)

(xli)

(xlii)
(xliii)

“THIET-ITTIT HHTEA HI (AT HA)” 7 o7of & Uk AT UF F ATAF ST TahreAl 3T
TAEd: T ITHLUI T UF G5, ST U rar= Hferd-wara = g g=nferd grar g, arr
B T TUTEE oot ot St g, aTieh TS U Teo A9 Tqharsit i G FhAr S A

“TAFET ST T THTS (ATSHIST THTS)” T A & U ARGIT AT ITHT AT Uk gt
FreAreTs % e UF A7 2 F2 TAael A1 q9g ¥ 227 ||| 9399 22arsd JT9e? & o, Tag gaq
STATEH, TAA-HE e, UeT-Ahe Taded T da-aTs e J(Ae SEmHT, IS His@ af, al TF
AEATAT THTE AT &,

TAACI-2ETHES aok HogHY & qATeTd UH aoF HogdT & g S e &1 fa=gq &t smqfd * forg
T o ST Feadd & Arers & e are Far g

" ¥ ey AT YOl & U AT &l 09 Tl & e F3d & o 39T e S
Tl ITHLT H g,

ATEA-FELET Feded (TAHTET)" ST TAASTEHT Frac? FT oA § Uk VAT Fedcd ST THT (feeq
F AT Aleest U A9Y F2ar & O Fvade T grar € atte uF Fafer Rerew & 3o 1S
feareq # Frgeas &t gwrtad o ST o =i 78 vy Raf=er farsa 1 ITARr F7ar & s ar ar
AT B & (9 STE) A7 FSvg, et [MF=07 AT g1=T A1) FohaT ST aoha T & (32 A5l 6T I
TqHAT), ST ATAET;

‘ATt HI” & qreqd ASATAT AT ATSATAT HIF F HATAT F 39 HIS H g ST AT A7
FETHT TR & S0 TeeH T [Raiia F:2ar g;

"HETYE" T AT g ATIFAH (Heed dSeqe § | Afdw FU¥ saedr 719 &1 Ferwhd I A A
e ASeqe § awata® Tadd (rA7d, 66 YRS 919 8 sfaq B9 719 a%) & e
FIAT, T Faw Faw v gfvarfua fadeswr §T & Jiae g1, & o0 sifaw o s@aer 919 &
STaerd & & | 4<h FAT;

"qiEe AT TewhqFe (dTerers)" | ared G 9 fuq us vy g & 8, e us qa-weee =
Ra=are arfee 8, el A sdi/STARTRAT wf  FEferdr i fe F &= TetamaFa wamiua
BIAT § 3T STl AqUahal/STANTRal & o fre & =reft 72 a7 fie & et 12 e #1 wog
T H {TYT ST Tl 2;

" qTaY FeFe" T A g TH Ga TR H qIees AT Fie 6 o4 [ded HI0 1 HIE1E;

"ITITHE ST A" F aTead S9 ol HJdl § § S TF werdifees ArsdisT & 9ol § Hi¥
faferor, Tae exaTed 9T F AT § dqrehtiersd qad ot (TRt faw o eqor & gar i wfq grer
Frethia), Sedt ST AT YorTeT (SUEs) F AT # ST d TS S, ST 9 T Wi
(FroerdY) = AT § "R q9rEd S,
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(xliv)

(xIv)

(xIvi)

(xIvii)

(xlviii)

(xlix)

(lii)

(liv)

(v)

(Ivi)

(Ivii)

“grertere sy statwraT (frowse)” &1 ot & srghy e #1 o s ¥ oo gi fEerarst %
e 9 TR ST T T ST FqATTTd TS,

"HTEAT VO F JTeqd I ITFA & ¢ oreres g e # s Rafa=i &1 9q1 avmaw S §
AT AT F ZETLAT % o1 Hiee Ramor, iR @ha a1 Hd & U 919 8,

“Rufee Fie TERET 92” &7 99 g U var /i e Rufaes #ie aseqe (Ig) 1 arrfiswar
ZT STAT ST STALTET £ T TN Fie T[T (AT ATehad Fie THI, Imax) T8 o0 Iuerey
2l 8, ST ufded e e (Ip) Hfad & e;

"IFTRAT THT (Treae)" T ATead AT TesaTioa T o2 |ATHT T TOrTeit AT | =00rag aiaa

AT IHT TRATOT T I TOTAT F r3eqe § =7 syame $7 o § 9raa T gfEd+ g
T Y Tafer T 8;

Tt fa=ra oot F Hay § "Rufdea arawt #1798, ® T @ (JRUHTE) aeed, e {9
AT (ATHTH) Fie AT ATeesT Bol¥ 3T T Bl 6 S19 (2d ol HI0T & AT FHT O,
S Aree-urfiae Rufdea (VAr) & |Jm97 S g;

‘e’ H T IATaT FHOT, Fived I T3, Foll HSTIT TUTAT, TT00 ATSHALT (hard
TR ITATRAT X TSF TR0 ITATGT & FA1ar), FSawor arsdqem, a1 gk Hsgae antae
g S A9 T AT TR faed @3= a1 FaEa_ qr qrwer Areq 41 33 F4! AT IqH I
Freest wq¥ 9T forelt |7 g sorrelt aca & forw S & Faser 6 491 #37 W@T E;

“vrze-y &1 o g e "iwreit ¥ ofraw areest a1 argfy "9t eafzat v aga o fAfde
ATETE HATAT ST TG il 77T,

“Iig TIT (Trise)” | ATCHA FHET TUITSAT F TSI AT AUTAT S TRAaT F 10% & 90% TF
TEAT § A AT TH g

"SCADA" T 372 g TaaefT =T & ST SATeRgor Yorrett S /=2 i & 9req® | g2 eIt
q T2 ITH FAT g &7 ey, weereor, feErr siw oty awee & oo S e s aw
T HETIAS FdT

Hefo T 92" | qIead qoF TRad & SAT9TE & 39 &7 F § gl el TrCATiod €579 9% 7747 T2
e 70 # Fwurag TREad & a1 A sseqe #T R g sraeT grav g

"o aTe R  qread fardT afeatiua s 9% |/t I e /T # 50Eg ahadd 8 J@
IHT afaTioe wore ¥ A & sifaw o= afads & saare vs [y aefenr de ¥ fiar e
% SATIeUE & [*AT ZIA TF 6l Tty 4 &;

T2 FAA ST | qreay et shaerere |22 & forg G &1 T2 gTEeT 7 g, S e f12e #7
AATIE, TATHCHA ASNSE, AT TIEFAT T e[ ST AT FIAT AGHST Hl F9ATAT &

rgrze featrafaferdt dege” (Taemeus) &7 o g, feers A 9% SRt o wartie, g,
HATAT T T@X@Td il SR T HHTRd FI AT Th T,

e Reter" FT ool B TRl Reew &7 Arseqe ST 997 % wAT & €9 H AT § 99 e o q9y
T T HFAA AT &
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(Iviii)

(lix)

(Ix)

(Ixi)

(Ixii)

(Ixiii)

(Ixiv)

(Ixv)

(Ixvi)

(Ixvii)

(Ixviii)

e Reaie arew” & qred T aftwriue s a7 ardt 7 freew /T § =aveg aiedy i
forees % arseye & AuferT srseqe uRadd & 90% T Ugad & a9 & a7 ¥ g, e+ ey off
T AT sfdgfy 72 &t 2;

“q¥e ITHIOT: T 9 g T HRETerdT & ofiaw A oft Suewer, e ST e =9 et |
AfSe = 31 a9fY Tt ATTTFHATSN o ATITA T JTH FIA o (o0 FhaT ST &;

“FERIE ST Tor” § qTeqd U UH S w29 & g Rred g sfer e (z=ea)
ST &;

R ST I & aread UE UHT St e | 8 S GRS Soae #7 d99dl |, T
T o Ire Areest d arghy, SAveT i 1 $iw qead deest uE Ruw s # 2 e =
THTY R i,

"R Feaw e FT o7 § UF UHT THIS S G347 § (HahAq SAfeq IHe F g9 gl &
ST ST fE=a JorTet it i % qHed Td & HATT il § Tl aleesT il [A=arHd Hid,

AT FFe FT dgd¥ aqT AT MFeTF FATh T2cd TaTd I 6 (o0 Rufded qr&< w1 TATeqH
T H ITT T AT AT ST o, 3T FRAT 1@t # H=1er o S0, THIS 6 AIa< gie aretl

T o SAATAT 7 T Tleed qTa< I FAT ¢ ST 7 o IHHT STHN FLdAl &

"FA ZIHIAS (A&qur" (STT=E) FT oA § Aleesl T Fie T &7 (ST ARF T F ATSAGSST g0
FTR0) % AT FT TF AT ¥ Tg T Ao IT Fie gIHITTFT & a1 6 TN FT aGA g o1
HiTereh o TRATOT % TiTerd & & § 20<F FhaT 14T ¢;

"HHLOT T & FTCTS HAL0 ATZAT AL IT-FELAT % Aedeh &

“TTeq ex” T 7 g TRt Mg Remea & srqaw AT o a1 sfdes S &1 adteror F3T,
qrfer 7g Jafeta T ST e, a1 TR STEeRT Y& A ST 96 S ST a4 9riud F3 5
forw o s == T fesree =1 7 # Afde srasaswarstt &1 @ Far &;

"HET T " & qread UE vH R ¥ g S a9 96T graT § 99 [HEed & ag uE 99
it a & S fe ST 8

“STTRTHRAT | T IcqTed F9A1, Hiteqd IcaTed TIAA, FHol ST TS, TR ATSHTLT
(FETT IO ITTRIAT S TS TR0 ITATRIAT & ATaT), fEawer arsaaam, a1 9o Hegds
aTteer & et fa=ga S5 a7 qaeee™ AT Iu 124 47 i Wl [&ed Tt doa 33 FHAl &Y
SHY FUT & Alees T2 X RIS § =T g &;

Al |16 Feded (AT0EHT)" ¥ qIead Uk UH Feded d g (oHd U Jad FFees [2ared
(32T F forw, ArEsiaiet) smaTia Joh-FrIees Fvad? giarl ¢ ST S|l hufee? grees o Ut
qreesT 30T FLA | TeAH ZraT &
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(Ixix)

(Ixx)

()

(3)
(i)
(ii)
(iii)

qrees] FHTAT" FT ¥ g IgaAW 3 ey a1 areest & = F1 fGwew, o H97 wei +
e ATe Ateest & i B strar ;

TaF IXATSA e (Teeg2loil)” & ey U MEATATT THTS & g ST Ta ¥ Tl Hol hf feoreqad
oIt # aiatad wedt &

= fafere & s s JfY orss, =, afvsmoTd $f7 v, S = ARt § ot 92 2
SITHT AT T T ST TORAThT AT TTTEEHR0T G TTT0d (bt st fafeae # foam mam 2
Rt it s -

T o Tt STATRTERATSH, STt FAT T SYATHT, ST Al RE el ST T
IO STTRAT 9T AR i

et 1

I Fo e @dt TALTHaTd
FTUFAT/ITINTRAT I ITHLOTT 6l ArorT, f2wrres, fwton, Fraasaar, e v qefera
T & forw e 2R, ST REin, "= S @R, dwAtdeiadl ST deT a9
AT o A=t el grm)
U Fw | | Qe w2 FE afaga g9ra qgt 9= G FHr e s (e 9me) % @y
fafaat & srar et Eraasiar, T =i qurar & |10 1 FIAT S T ST,
= RARIET F7 AqUaHa/STINRAT 6 HI5 AT ITRLUT T GLAT & o0 e Al a«1dT oI
ehdT gl
ﬁ#r;a;ra@mﬁﬁ%ﬁﬁwwaﬁuﬁ%aﬁﬁwmmmzﬁ%%%mﬁw
T RIT § THFd FIA & o0 2T FHIAT R
FTUIFHAT/ITIRTRAT ST ATS [SE= HeX FIT T hl T2 T(HAT 6 FATAR ATS AT, IaTad |
g AT FHT, ATAT, 4 FeTe, -7 FT T FIAT AT TETAT S AR AT FHIAT H TET
T
ATUIHAT/ITARTRAT I TRATAT AALTFHATHA o6 HU AE@LTF THEH S AT L[fe Aiohe w0,
AT FHeAT 3T AT TR HILU 6 Hag H T ITHLT H HLTE FIAT R
GRS ARG G A
T FAFed &g & 0 uE A2 SAETiia AT (THud) 39 BT w1 99rad we
T AALTIHAT/STANTHRAT GILT T ST STl FAFAT 21 3T 2l
ST TRU ITATRIAT AT @A AEadrl SqRreasdl/STINERAT g1RT 9 S a7 J12e
SR ATEAT (THARUH) T o TaTiard Hem|
HTee IaTad gt § FMafatead STt amfae it SITust, s —
o Soheont Y FaTel sie gt £ s,
AT ST ATIH ITHLON T AT, 3T

T A AT ITHLOT I AR I ATl AT =)

FAFIT T IT TITIAT T AT ITRLOT % o7 A2 STartaed aqa=t # Fuferfea s o«ff
JaT= it ST, o9 —
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11.

12.

13.

14.

15.

STFHRLUI T EATIHA;

STt o AT i Rredar;

ST F TELETE T STeHETT;

ST o HATAT T (STFHET,

CIECE I E N

FIHEAA I ATHALT Al AT T HATed THT ATHAT 0T (STFIETT; Y

FIHEIT T ITFIUN 1 AT & FaATerd T TTHAT a0l (STEHET|

T HT2e ¥ T

SALTEHRAT T STFTTRAT, STaT AT AT 21, ST Erega w2y &7 Ty &, I ATeEaeT 41 SUIh

IO ITATRIAT AT ITIH ATS [SF= Hed T, TSaeh ITHRLT Feaerd e I eA710q g AT #7iaa

fFT ST T I=a1d §, STHLOT sl SATIAT, HATAd S T@X@E aAlie & o0 3= 989 3T o

AALTF AT TZTH FTAT 2T

AT FHIAT e

S| gaecas & AT TATOq AT ST 19T 8, SHE FETHT 3T YoE w6y & o |ree

AT FTET JFTT T ST

ATZEY qAT:

(1) SALTIFAT/STIRTHRAT T STFAHTOT 1T B & ® "= yorret & forw Rt arza g
feertaaert, Afa=eT i aadieht a1l T ATATAT FHIAT T

(2) FTAUFATSTARTRAT T F5 ALHIL, HEATE-ZA, TAUHATOH, TAEAEAEHT grer 797-
THT 9¥ ST o0 0 Ar2aw gt fRemfaaeni/snasrt w1 | 9 w1 g

ATULIHAT/STANTERAT qAT  FETET & Hag § Tawel dih TodE AE qd w3 39

SUIH AT BFIT Hex, IUAH STaiHae Jreforel AT ATSHHLTI Hl Iueel FITUINT [oreeh qTedH
o 3T HeeH =T gl &

ATUIHAT/STIRTRAT I ITHLT 6l TATIAT AT 3G FATAT U L@@ & G99 | IJANT Al
TATTH TATAT 3T AR SN HIAHT HT TTAT FLAT g0

AEATLE ATAL ST FAAT Algd ITHLIT HHTAT ATLATT AIAFRT T ATATAT F 3T AT T
T aquiEata ¥, g ReE@-aadial AR 99, [BEE T soaeive Soiaay gedm
AT, JAITT AIAH HT 396 THe g 6 HH H SAqATAT 2, T T T 1 Ieera 7 fowm ww
L

Ford o ot oft Beft siaeida Rrega-aeeir s o, feE va semeis afear germ
AT, LA HIAF FT I 6T ST §, T 3T AT Al ared i &9 F I F Tgeol 9 §
TATerd TUITEAT ST, TUITeAT ATeesT, TS ATTHTE, &l oY 9+ Rafaai & ore sraeas qam
T Femree T ST
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16.

17.

18.

19.

20.

STHRIU F 3 AIHT ST TTEHTOT GRT THIAT T The o0l A § [fqe yEger %
AT AFLTFHATS Tl T FHIAT T

=4 At # e ymEgEt % s F o, gatda St & R siv g=rew § gar,
TEE, a1, fasrett T, F3Te, a7 =27 AT, T STH, TG0, TG {7 THT F T9TE N

T = T ST =Rl
=4 fafaaei & RT ot yagm™i 7 Squred oiT araq wiRfer g dieirers 97 &Far

ST
Aty wataof afifeafami &, SRt F fiaw zawre ata Gt s i 99 <
T #1393 AT § ARy araener F qrr e 9% A I #i A Fwi7d
EERREDIRS I

T | AT AUTgE AT "W, Aqw deas AT, [Esor soret #i\, qrer g,
e Rafaat a1 o= FE HitHa 3 aTdT SUFRT dgl 2T AU AT HiEferdr v =9
o=t & [Afe Pol X aaiehT sraeaaharsll T QT HT § e

sreTr — ||
ST T Sugug % forg srasgeant

R ST e

L E G e R Ra s

21.

22.

IATEA T29, FT3rete (Pol) 9% 3caTed TahTs (SHISAT) i ATwad qaq em (MCR) &war & &
IO TETAF G T TTHL ATH AN o I ST & 4 | GEIH gHT AR
=g et F § FATOrT ALY ITTs FITS S0

Rufaes qmax sar

23.

24,
25.

26.

IR T H TeATer® w9 & forer Rufeea qmaw afaqfd it smafd sfiw staenoor T &t gwar
BT FATRT, ST IcATaA Thls (TH1eAT) *f fEefad (Afd-safma) fafa & uaet=m dwar & 7
61.97% (0.85 TTaT TFFa) | o IcATaT €90 i ST (FeT-Iwforq) ol & Taetsme awar
% AT % 32.87% (0.95 1A FFe?) & A= gl

T STfafeh, g T e 8 o SUen yeel e srens ux araer aeest F £10% % Iq1-
TETE, AR F +4% 37T -5% F IAT-FARTE TAT TIH dATeesl AT AGRT & £5% % IAL-ATT %
AT T&TA AT AU ZTATTeh, T 2aiedt & oIy, Ik Y29+ FEa< sem 9% Jiees # 5% &
IATC-FETH & AT TG AT ST

EICE R CERESE
STAYTERT 29I et 60034 F ATHTT L11E Hishe ATATT o [oIT FATTrT g | HEAH ZAT AT
ST T2 FT Pol 9T 0.9 pu & 1.1 pu T Fiees I | A AT gET ATRT 3T
ST e (FA2T) F MCR &HAT FT TRT T&TH Fd H TeqH gHT AT U
ot ot srafer 3 areest fom, e S @y Freest Aiaw s=ma & & Fiae w2ar g, F Fwe
ST 29 AT e (D) F foT q81 FAT1 AR ST weod AT e (e vF Bt
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27.

28.

T e % 2 =1 T T e | 92l & Ulaed Irae &q¥ A7 Iqasd Ulaed ITae, ST A F7 2,
T ST ST T

ORI ST &7 H SUAT 30 ST ATt Tt ATchiord SS/3ET qieds] geAT aaf | {heet 6l
TS HTATS AT ITANT AT STTOAT qTe ATt ITHLOT T Foeed T qaT I8 Fed q97 Td
TATAT T FATAAT FH &I Toh| Fle AT qTehlord ASI/A@ET Alees qar o, ’ed @ BRE|
ITITE % 6 (A IcATad § ATIT IcT I 0l TATAAT gf, SAH FF T FHF T o (A AgiT
7) gra= fAeT &1 Suanr BT srue arfE vE S9redr #) fe a7 "@etaa g e G e
|

AT Ao TS Y (THATA)

e & 7 Sfen weom, fBRET o a7 a9t w1 9 Pol 9% sfe¥ dlees & Rafa (wwfwa =
FHHT (ST ATeest AT 2f) F =T satey g fe § =7 T, s & == 1§ 7% & a9
Y@ FIET F9ITAT 47 2l

Vt; areatas Fieest; Vn: ATHATT dieas—

Vt/Vn

0.15pu------—-fF----—

»
>

Oms 300 ms 450 ms 2000 ms 10000 ms

= 1. R ST w2 & o A Jiees Tse o smasgsard
Tie: qarad Ficet, Pol 97 &9 TTHATT Flces & GT98, Bo-2-% IT Hor-2-T13€ FI2oT & dad
FH TIRATT FTe Hilfd# AFIT BT G2 % T2 T, ST 4T 74 511

Time (ms)

i Freest ST = 1 # g9Ts 75 A 9=rad fHTel & a1 8, a7 AT & Fi Iatwar
o i

T o FH AeesT T2 o FATAAT W, ST €9F § AS<HT 60034 F AHT AaAre
(FLE) AFAT BIAT AR

TE ATedo TEE Y (TIAATATET)
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29.

30.

31.

32.

e & T SteT w2om, TRt AT a1 a9 Sl (R JT S\ adiees fatadr) 9%, Pol

T SavATees Hf Aty & forw Qe | ST 2w, sS4 & = 2 § a6 i 9 W@ g 9w
AT Bl

Vi/Vn

1.3pu

1pu

2000 ms 20000 ms Time (ms)

= 2. Rwea ST @29 & g 37 Fiees Use o sasgsard

qlz: 8T FIo2sT, BA-G-BoT T BA-G-TTGE FIe2oT & T8 T2 TRATT FI7 Fifas qrgiar w7
g2 & FRIGT ZITT, ST 9T 777 Pol T3 F1ET ATHHTT FleeT F TT9e7 S18F &1

T Frees T = 2 § 3oris 1 Rae g=ra HiArel ¥ a1ge 8, av St ©ad it yhatwar
R T

AT hiwe TS I (THUHAE)

T | S[ET ST TN, AT SAHar & TqEre, et ff 5 fee #i st F a9 0.9 pu
FH FTeasl & 15 FT T AT i arel faeqrei & 0 fe & =7 T

Fordt FoF = srafer 3 S STALfET weord 9 F w7 0.5 91 F F7 qreest (A7 F forg =1eq wem:
TR AqATAT, Tg AT GrAeT_ g FF UewTes uerdtsredr RufaAt F W, Scared w9 &
TAE el Fufaai #§ [Mide Taeda sraeaawarsl H QT FAT 20

FT Aol TSATSAT T AHAT Fd THT, TTATTAT L-FATS TTEFTT ThiH 6 TATAT 6 918 T
TATAT ZIF ATAT THToe &l Ueh 3T Jlods TEast & &7 § 4T ST

AT Hive TS Y

STALTET T2 47.5 & 52 gt il Argi<T AT § AT g § qeAH g7 ATRY ¥ 49.5 geot A
50.5 gest & argir AT & St gfae (e Fit vaEter auar #7 39 Fia €9 ¥ g8
FIA § A AT AT

FIrd Toh ITUTEA T T STGE H [igd 9 TG FT (+/-) 10% TH * dleesT Taad & a1 9F
AT @ H qEH g

THE SAATAT, T [H2d IeATET T9MT F A H 52 F&of H UL i Aa<-Thiget qievq T@e &
STTAETT ZITTI
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33.

34.

35.

36.

37.

38.

39.

40.

ufFed qEx [EEw
TIE2 A Tedaaer (Pol) 9% fRaa 100 TRTETE 3iT 39 offars it et &7 HaT aTet ScaTad ohre

(ZHTEAT) § Uleed ITa ITTEA &l 8 & [T, AT €T JTHAT 21, 1T e Bei= " a1 &efiT
e fevt= Hex | A 9T F2 &7 Iad gl
9T 1 qeare B @ a9t o st § s # Rt w12 F o ugew afa/ar

freraarett arer serett= w0 F At rafin feew g F1fem) o« 3ares e (SFEat) F
T T FT THHISAR T 3 7 6% 21T 3 Froadt qi2d S F2a Scared sh1s (SHEAT) 7 37
THEHTHAT T 0 &/ 10% gH
AT F 50.00 geSt T €W G F Hag H He AT FT0AT ST ST AT F qreT A wiarmAr
AT § Fo TRAAT 6 G § O FTAL (e AT FIFET Hara? F7 dAqHied <€ a2 (+-)
0.03 g2t & ATerF A5t 2T AT
ThedT=a TiafaT daeft sraeashare d= af T ead 1 § feataa g

ot 1. arafee gfafwar sraeasrard

THIT g =T
FrdT, formse 7 e senfa ardir St THHTST &7 (+/-) 5%
IUTEA THTS
St Farege Iearadt gaTE T t-ef fuadt | wHeere # (+/-) 10% (72T 3T A STersdar
THE * arefieT)
AF-TL I dTuadT IHe THEHTT FT (+/-) 10% (X2 B2 T Iucrsar
& refiT)3reT sratyr & forg

ST AT §a9 g & f=ferd gidr g, a1 ST ThTe oq+ T £aq¥/ THHIAT % £5% a7
+10% T T &HAT & ATHTL TehTA ATATHE T ohaT I

Frd o ITATEA THTS/ELI & LATH Thet 10! TqL T &l ICATEA 1 HHHT T@T AT

SaTET TS Y ¥q 72 FH fEEm wteeer (e @941 s feE areat & f[fmir % oo
qFRATRT HTH) & T [ATTHT & ATEE g

(RAUECE R CR G RE
qiee A Tedamaerd (Pol) 9% fRaa 100 TRTaTe 3fiT S| ATE &t Tf &HaT ATt ScaTaT s
(zT=aT) ®, Rafa & s, Ruf#es qmEw 3T #i 989 & ™ 1T Are B8 = 2 a1 &g

e = Hex | A 9T F27 &7 IEd g

T3 TR 1o 3 ForT v ot & o2 T B




14

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

1)
)

3)

41.

42.

(1)

(2)

)

(4)

®)

(6)

()

43.

1)

)

(3)

THH AT AH ST JOITAT gAY,
THH FFATAT dleest Weel (TATAY) ZHET AT
F9rd 3 100 FITATE AT I AT T ATeAT Iearaw e | s M= s =57 T97e =T

TAATIONT ASTAET AT I FAT-AT AT F T TAATIAT AleesT WA g|T ATRT; 37T
THH UH IASAT I3 JOITeAT T AR ST THEHISY AHdT 9% §aTa Fed 7T T2 Hl
ATHATH ATeest & 110% I ATATE AT Feel § T4 2l

50 FITETE S IHE ATer HT 1T q0dT ATl J [Agd ITET THIE | HaAa Feae Are |

HATTerd i T i g AUl
100 FMETE T ITH (e AT ATAT SCTEH 3H(S & TqATAT Alees] W[efex # Hafrtad

SHATSN ATt qTa ffreey weaarze (fuaue) arfae gmT F1fu:

THE TAYE & o0 T AT9re3e fthees, STl T+ ¥ IqH & U &l JTAITH F hil 87T 5
IR

TATH (3T FF T FF Q) ATS-T STHHT BT seAteh (IT THT HCAT H HIFolad I A ST)
THATATST T SlI¥ STSH-FIEEE & AT, STALT JAe  FHIT ZIF ATl ol o7 hl LT d¥g & qLITs
A & [T,

THE T AT s Rt & o Suwr, SeH T79e, dsee oY Ae-anT ST heaerd
ST % TAYE AT &,

qTa¥ fAeeq TeaaATesE & O FaeE i TATIOT FET o (70 TATH G0 Tehal i o9 HiLeh,
TTe? e | e e qra [EeeH TaarzsiT il T FA 6l AqATT o aTaT STHI;
ST e & Te AT /AT ST Ulted qra/Ruided qraw 3eqe & AT &l T & &9
# o ST g;

UF A3eqe fofies, o weex aeest & (1)10% & (+)10% =T FAT § TR a9 o s
qHAT §; 3T

TATH AATATIA (ST SATHET TR I ST AT ST 96, i et aRay gy {1
T fufea i qamsT 2n

STAYTERT €29 H q3TH STHIO AA9qT0 S =01 Yorrett gt A1fgu arfte ag gt &ar s
GERER

et o= STITfeT ®29re AT ITHA F WTUE AT T il A AGerdl 6 o1y faea Jorett
TR R TATH &7 F F87 ham Srar &;

STALTET T F HATAT & fAed SorTedt % Zrere o foreT off Hgeaqut 91 Tawad § FIS HHT g1
ATt 7; 37

ST TE9 o HATAT | AT (SH-SORT STHEHT 2l (eeq $i gfdr aiga) s 981
gt &, s fiT & 2 o7 STheoil o2 Wiaad T919 92
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44,

45.

46.

47.

ey 53
e weae gfHe 1 == faffat § Pk fiwma s oMt 9 9y diees Rwedy ee-
o, W TEE-y, Ao e vzE-y A Rufied Qe FEe e w1 aqure w

LR
ATIHTT AT L9
L E o I R R

STALTET T AqEAT | 7 &F T I06AT & SAqaTe Meiiid stfeshad sfiT =aad aiaer arad e &
FTET Pol 9% 9T ICR &AHAT Y19 F3A § &9 R

Rafaes arex awar
Tg AFAT AT | H & T2 G F e [giia sftwman siv ~gaaw afeer ame F
AIATAT H T&TH & AT 2
ST T4 T o= 3 § T 0 -7 a6 F AHR Tt Ulted qra< &0 (T &< afed) &
o s Tt Rufdea ama & Har TS WA H G9EH ST AT U] ST T2 & = 3

H MU T AR T 6 Hia< Fal W AT Hid THT TATHF & F TRaqaeite Rufdee qmew
T A< STaen T a7 Arqfd Fed § 9187 gHT AT U

* Active power measured at Pol

ICR

™~ -0.1* ICR
~ forie
WTG Type m ~.~ /WTG Type 11l
- 0.3287*ICR 0 +0.3287*ICR Reactive power injection measured at Pol

= 3. tftea rax six yfifFares aEx SS9 & e # SAred |47 i =gaad gfafEares
qTa= fHaT, & Pol 9 ATYT 4T &

qre — 1) Rufaea qm&w F arem-we™ F o Icames wwaw #1 R ¥ ufdes uraw &7 SUSnT #7

FT ATTITRAT BT THAT &, ST s ITTe ITATHE HoIT &I 7 2l

2) o ® =w @ ¥ favia sraferd Rl qraw awar & =gy S g9t TE 81 STTed w2

#T FTEqTA AHAT TEHH ATAF BT TRl )
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48.

49,

50.

3) WTG zr=q-lll ®efat &7 &= & 72 f&dam ¥@r & 99 0.1*ICR Uf#ed ImEw $eqe *
FreR Rufeed & 9gmadr &= HTA1 gRi

FTIT (UfEes ara< &7 a9y, -P) 7 e (ufdes uraw 1 g9, +P) % g BESS
F ATAS B 3T GIefar (Tldea qra &7 Aq90w, -P) 3fi¥ ST (ufEes ara< 7 S99, +P) %
O IREdH-Tid PSP % AT § SEY0T 36T SIT9 a1et PQ @5 9T 9dTT T 5 o FHTT
g

ATH TATHS RUfFed 9@y AT &1 QV a% § AT AR 98aT A7 g6aT1 g 99 Pol ¥
Freest 0.9 afa IfHe 3w 1.1 v M F &= Faaar T2dr g, Tgi IcaTed &a+ & = 4 § QV
o & AaY Tl ff g=e Fwd g7 FAiae RufFea qmEe w1 smentud a7 arqfd #79 § 9%
CARLR LA

Voltage measured at Pol

- 0.3287*ICR 0 +0.3287*ICR
Reactive power measured at Pol

= 4. et iR fieiens o ATft 1€ Rufees qrax & gt § s R i maw Rofa
QL FHATI
FTRRT (TiFea ITaT &7 AT, +P) 3 REAreiT (Uied q1a< &7 Tor#, -P) % 211+ BESS

F ATAS B 3T Iefar (Tlkea qra &7 TF99, -P) 3fi¥ Sefe (ufEea arae 7 S99, +P) &
T afEad Tfd PSP % AT § a0l AT ST a1aT QV a% 9% R 0 a% % 9919
ST

Fora T ITUTER T FT AUT TALTAEY T UFATILET FHA0T HHTA FT qHT TH THW
FIAT ATRT ATrh ITLE QV T ATALTRATAN T I AT ST o)

e AT TE=
5 Pol 7= TA2[q STITET T4 &l TS & Y14 &, q@T & A1e gihe TqaTq aTHad: 5 ¥ 7
el ZMET AU gTA(th, Fgq STTET &9 & A9 5 % THHT a7 POl 9% awqas®
THHTAE, T | & S AT 9 gl % R ' ¥ "=1ierd gET AR
SALFET FEor T #T Pol 9% 0.9 pu & 1.1 pu F¥ Fieas I § «ITaTE HATIOIT 21 | T\ 2T
FTET & ICR &AHAT T&TH i § TeAH gMT AT T
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51.

52.

53.

54,

55.

STALTET T § IR F AR [ 3T IF Alees Tee o A0 e [fvaaor afds g,
St &7 Aieest Tse of Fufaat & droe o 599 g=a giafad s & o e steaaat
¥ AT 9T T T AT

TRt ot srafdr 3 Freest faw, fores S @] Fees REae g=mad & % fiae w=ar 8, & w1
STHLTERT T AT e (TAeh) AT 2T &1 FEAT AU STHALET T AT e (THeh) U et
T e % 2 =1 T T e | 92l & Ulaed Irae #q¥ AT Iqasd Ulaed ITae, STl A F7 2,
FT smgff ST @

ORI ST &3 # SUAT 30 ST ATt Tt ATchiord SiS¥/3AET qiees geqT aaf | {hees Hf

TS ATATS HT ITANT AT STOAT AT AT IHHLOT i Foeew T qLam I3 Fed q97 T4
THATAT T FATAAT FH &I Toh| Fle A qTehlord ASI/AET Aleesl qar o, ™ed W BEE|

ICITEA % 6 (A= IcATad § ATeT IS I %0l TATAAT g, SHH FF T FHF TFh o (A Agir

7) 9= fA=T &7 SUAnT T Sru arfe vHy S9radr 97 (e 7 "«tad v @ w9 R o
|
Freaot T8 F 0 Tt weae &t Rufdeg se ywifFar fr A S 7€ taw 2 ¥ Ru 1w

Aot yeeie fafagen &1 @1 w27 grm:
T 2. FEHAT T WA & o Rufaea Fi ghafar e @i

T -1l WTG & b ST feT & | o ot srfeishie sfer eeem
SRl T < 30 fefiire
T
e g < 120 TqUH < 100 fa<fraae

L. ICATEA T il ATAHAH Fg FT | IcATaT T il ATARAH Fia T
HefefT 4= (-)2.5%1/(+)10% (-)2.5%/(+)10%

Ti2: 1) T1T # [G7 F797% G877 [F77 397 297 7 A2 T Fial7397 G787 i< [79217 797 F
AT g1

2) faweq #1 [RIfGaT F F1X0T JI31747 7T 197 87 T%a7 81 T Uar 17 8, ar FTaRie T &2oT &
qre GV F HIFeTF THIGIGT AT AT e T dle foedT da7 & f[s9T & dqarT
FIGTFIT THT TETAT T TFH1

it e s 7 (Terded)

e & e SfeT w2, et o 71 T+ft el 9% Pol 9% (€Y diedsT (A9HT AT JHATHT ST
Frees T ATT) F =T saty T [T & T T2, 9T & =1 5 7 a9 it 77r w@r g 9w
AT Bl
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56.

S7.

58.

Vt: arEafaeh Fieest; Vn: ITHHET aleds—

Vt/Vn

t

0.15pu |- - ---~-

»
»

Oms 300 ms 3000 ms 10000 ms

= 5. ATAHTE TAET L9 F ¢ [ Fiees T f AqeqHaqrd

Tie: ar8d Ficest, Pol 97 &9 TTHHATT Flees & G198, Bo-2-% IT Ho-2-T13€ F12oT & dad
FH TRATT a7 Hifd# AFIT BorT 2% 3 FXTGT g7, ST 4T 74 511

ST T | [ Aot TFS-Y FATA % 2 U Fie Gratisar #re a1 RufEea e
STITHRAT HIS | & el U il I 6F 87T g1 AT Ul areafas a9 §=Tdd & I qIe &
T I ATE (00 Fex % 3 F e o Sruam Seefer 2o Rfwiee &7 & Rufaea
e TTATHHAT JIE | AT g

Ford foh Rufeea Fie ITafAwdr HIS #, IcUTed w29 &I ATa<h Rufded Fie Ta™ FAT gri:
TR FATAT, T8 Y €A AT saeTw g fF Rufdea wie yrafaswar dre &1 of 18 =81 8
Ufeed qTa¥ (AT Ulded Fie) T gl STt gl TaaT o a8 g o Rufdes wie arseqe (Ig) #7 7o+
ITATHRAT & SATAT g 37T TH SUTEA €9 6 T Fie LT ITAed BT 8, STafh Ulaed Fiie
A3eqe (Ip) AT @t 81 Uided e Ip & HAT AfEwAa St w2oq % forw sfesmaw
VilFae = 13) 7 I0H [T T ¥ STt S0 omTferat F o7 () V(I — 13) T forer 2reft
g, STet g Rufaea wie i1 aqa+ 74 &)

THF AATAT, ATl TgIA g9 & 1 Hhe & HIqY Ulaed ITa HT Floe-9d €a¥ & &7 § 77 90% TF
T FT faT STUl ufeed uraw e @877 7 1.0 ¥ 10 ¥ i FIE w2 T J97 F
T RIS AT ST 9t gl

TAA el AT o F, ST o9 § YT fHar & gAaq 1.1pu FT AEdre (Fie) eaar
EIAT AR 3T 1. 1pu FT ATATHT Fie T A7 &A= § T@d gu Rufdea/uidea #ie & arqfd i
ST AR

Time (ms)

Taateel feafaat & fore =wor wiatwrar aa97 stfeeman 30 feiiaae gmT ATy, sriq Staefe
T F 30 fAetieee % fiae qeas § afafw Ruldea wie owe F3d § 949 gHT1 91Ul

e aft=Tes #igr F fiae aeest & armot F 30 e F fiqe afoi=s Rufea s =
FTIH o T T ST AR Fo11 STATE g T TTATRAT T TATH €T F FH hg1 SI7 A1)
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59.

60.

61.

62.

T Hiee 3 qHAT Afa-aiees fafaar & forg, St 2o &1 Pol dieesT & e 97
Fraefter gaTewa sgwd Rufeed Fiie aHT Y& FeAT NI

Ford FoF e Tww Rufdea e Toem it wran Rufaea w@e ar9 arit verdismdr K+
T I AT w1, Saer 719 feeq $if A9l oY deas 9T & e 9% SUIh araHeT
FfeferdY 3 I9s LDC 3T Reererd steaaet & Areqw | et fBram smosm veetemeT K+
FTCH AHATE 7€ 0 7 10 T T\ § grm

FHEITT HTee AT AT Arav-areest et % forg, gigehe gvares aqwn Rufdes wie *
AT, ITATET T FT Pol FEITcHS STHH dlees] T (AT FUTcHE TIFHH Fie oiFe Hedl
g

Ferd o ForTeRs stgwH Rufeea e Ssmem it 7T Rufaed Fie ara aHt uaatenedr ‘K-
T IT (A6 gRMT, FSraeT 919 Rreed it AT’ oY deas RAwar & e 9% U reHerT

FfefordY s «fte Rt wex g et stega=it & Areaw 7 [aifa B smom s
“K-" ¥ ATHGTE 92 0 & 10 T =97 | g1

THE AATAT, Tg AT ITaeTH g & Z29-Il WTG FTel ST T29MT & Iaue gid aret gragefier
FOTTCH FIFHH Fie T avg § MIaAvfi A5l &7 @ahdi g 3T 38 ALl T TATHT aq7 3T FadeL
[EREREREGUIMSEEIECRER IS

i3 AT T2ore T ATATHT Fe HAT 1.1pu TF Tg= STl &, ql GaTcH® IT FHOTHT ATHA
Fa 7 9 AT o, S S Fee § qHT FHT T I EaT &1 S

qTS e TEE F (TIATSEET)

e & et Sefer w2om, TRt o 37 T+t =2 (F9Ea 31 qmaEa deaees i) 17,
Pol I% Sra¥aiees % Aq&ET Aater & forw {re & =T T3, S & =1 6 7 a9 it 71et w@r g
FOTAT AT &

Vt/Vn

1.3 pu

1pu

200 ms 2000 ms Time (ms)

=1 6. ATRFAT T ToH & o 37 Aot USS-y AFegHard|
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63.

64.

65.

66.

67.

TIZ: FIEIT FIe2wT, BA-T-FT ST BA-A-TT3S 2ol & TId T2 TIRATT FT7 Fifd® FFFT BT G2F &
T G, ST 4T 777 Pol 77 @ 18d ATHITT Fio25 & ar9er 8% g1l

I dloesl IAN-FRE 6 Fofd § ST &9 Ulaed Fie IraftHaHhar qie a1 Ruf#ed #ie
TTItHERaT "Hie & Rl UF T [T § G947 R aTedtasd g9 HATaq 6 2| /IS w F99
U A T8I = &ex & fHeen & A B Sroam sefen weow Rwiee =7 & Rufdea wie
TTETHFRAT IS § HATrd g

Ford foh, Rufea wie yrafiswar @re ®, Icared Teaw & sfafw Rufdea Fie yam w2t gl
A Frar, I8 ff ea AT saedw g T Rufdea wie yrafasar 9 &1 of a8 a8 & T
Ufeed 9Ta% (AT Ulded Fie) T 2l Sl gl =0 9 I g & Rufeed Fie sseqe (Iq) &
TTAfERAT & STt 2 3T T8 IcaTed e A qul Fie YT Uy gidl 8, Sath ufded #ie
A3 (Ip) HIHT TEdl gl Uleed e Ip & F@aTd il HHT AT ST € & o
ST (120, — 12) T AT T TF 3T 11 GO0 Torrterat F o7 (-) Vi, — 12) 7%
g, STEt |q Rufded e &7 aqq1 714 &

TEE AATAT, AT q2TA Bl & 1 Hhe 6 HIa¥ Ulaed qTa¥ Fl wee-0d &< & FH g F7 90% TF
FET F AT S1w| ufeed qraw Raadt 999 1.0 ¥ 10 e dir FiewH1C w2 TRT HHT 6
AT RIS AT ST 9t gl

THATel RRafa & I, T ©ae | Yo fHar & qFad 1.1pu F EvAre (Fie) aHar
2T AR 3T 1. 1pu T SaTHT Fide T A7 e § vad gu RufFea/giEes wie & smyfd i
STHT AR

39 Aleest Sfaferar (wadtenwd) fRufaat & forw = gfaferar aw7 sfesmaw 30 Mefeee gAr
TR, AT AL T AT Fdeas & 30 Fettoee & fiaw afafR=s Rufaea #ie v saenfua
T § AR AT AU Fiaw aR=me #1971 % $faw Jieest it arodt # 30 fefashe # sfaw

Ffafeh Nufeed Fie FT AT {7 THTT g7 ST ATRTN FHo(T ICATET % il TARIT Rl TITH
w7 F FH AT AET AR

AT Hiee 3T qHAT Afa-aleest Rafaar & forg, S 2o &1 Pol dieest & e 9%
Frgefte et A RUufded Fiie THAT T2 HIAT g

T T g AT Rufaed Fie A $f 971 Ruided Fie ar Il Tl "
FE 9 AT wOl, ST A1 feed it fwar o7 deas Ruedr & e 9% 399 S HerT
gfeferdt T Iugh dre foFis Hex gy MHeed steqaat & Aregw | fQgiRa fhar smom
THATLET "oh+" T Aa e 9% 0 & 10 =r &A1 | Frm)

FHIIT Flee AT ATAHT sraz-arees eafaat # o, Ffgshe aarers sqan fufHes e %
AT, STITET 29 FI Pol FeUTeHE AIFwH Alees ¥ (AW FUMHT SAHH Fic Hl AqLqTud
FIAT G

FITd o FOITeR T RUfeed Fie Aq9uT £ 777 Rufeed Fie a9 T Taareareer "-"

e a7 9T gef, et A1 s &t aeret oY deash RAwar & e 9% SUIh A e
feferdt oiiw oe Re= Hex gT FRrRere™ Jeag=i & qre9w & [giia Bar S g=et=md
"3F-" FTCH AT 9% 0 & 10 FT Hr AT H ZRm
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68.

69.

70.

THE AATAT, Tg AT qTaen= g & 2=9-Il WTG aTel STHTET T29MT & 3oae giq At gragefier
ST SATHH Fiie TT a9g & =it 981 31 Tt g o =8 7efie T Teameds a7 3T Fiqaes
EREMERGCIESEEIESRERIRE IR

T AL TEo &F ATATHT Fie AT 1.1pu TF Tgd STl &, ql SATHF T FOTHS ATHH
FE T FH AT ST, [oms T e § a9t Yy Ry SrerfieRar < S

HeEIqe hive ULE ¥ (THUHAL)

e T S[ET SWfET w2oe, Ul Auar % srEe, T off 5 fee & st w fiav 0.9 pu
FH ATeesT & 15 T T AT g a1 A& 6 I e | S[ET W@

FTd Toh =9 AT o IO TALET €9 FH T F7 0.5 T 7 F7 Freest w7 F forg =1 T2m:
TR AqATar, Tg AT g g fF uewrteeR uordtamedt Rufawi ¥ Iew, Scatew weem &
T FRafaat # Ay y=ei= sraegsmarst it O FAT1 R

FE FTeeol TSATSAT FT ATFAT FLJ THA, TAATONT -FATS TIEFAT T F TATAT F A8 [
AT g9 JTAl e T Ueh 3ol dleds Teast & &7 § 4T ST

B 1R EEE

71.

72.

73.

ST T299 47.5 | 52 ZeA 1 AT ST § HATIT gI H TR AT ATG U ¥ 49.5 Feof &
50.5 gast T g TAT H [FEa< e a2 T ATSHIST SHAT T&H Feed § AT gHT AUl
Ford T IeqTae weo = SU-ge ¥ AR 9ud wwde #¥ (+/-) 5% aF F Aot fH=ar F ary off
FATT Y@ H F&IH NI, T Toh T ATATHE Fo11 AT 3T 2|

FRratfa smafr dar & gz, saefér wam i famr G w5Ee F w10 w57 grm i s §
gfeaay it fAeder 3 (ROCOF) 5.0 geoi/ahe IT IHH FH I 9¥ o7 51 gMT1 ATgul ROCOF
FH H FH 0.1 Fohe i1 ofieq afd § smghr § afvady it siea 32 gri|

AR aEde $ T (ATAEATE) AT, Icarad 2o #1270 fAfqad # f[Afde qiees &ie
AT 2= ATLTFATHAT Hl T FA | Al Uetl, FSHH AHHSTE T2e-of AFLTHATG |
T 21

oS el W IREd U8

74.

ST A T AR Alees & IT-9% THA AT & WAL TATCHG-TTHH ol HI07 Taad]
A FAT g, S T (+/-) 25 A 31 & 7 a1 3@ gn 389+ A, SEqeT IiHe &t
FHIIT T2 6 IS I AT I (AT i FHTLOT SFAT-3ERT ST 6 ol 197 H B aTed bl

AT IREdq & T aR=Ted § T@AT g, F97d T gaTcs®-3Twme FHI0 IRadd aih ar9es o
TR 7 2T

MG E RICE G RE I

75.

10 TaTaTe | FfaeF 7 Tarioa &war arer T 33 FET AT I ATAF F Fleds &€ UL T
= ScaTee weor:
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(1) =% o7 ore BFE= Hex a7 o=y e e Hex & [aen & e 9 gentdd o ST a6
arer Ratia &g % aqam ufeea 9raw Ssem it Rt #w $ giegr g a1,

(2) RIEHET FEET & 50.00 gast AT HIH T F qTUe He AT ST s ST dT % areT #
STt s § gt afiade % |raer gt

(3) ==H smghy fees gmr =y S 37 #1 1 & 6% T Muiia frar st @ smghy #1
safted € 9T (+/-) 0.03 o | AT A5l AT AT/
Fora T 0.3 gt & ffe sgir o= & o, Scaree weore & are sAfaas Samadi #ie uleed
A SAHAT % 7 T FH 10% FT T (1 Tohe & fiq) areqias araw grrfaes smghr statwar
TG F il AT gl ATl

(4) smaty gfatrT s @R ol & o= $fwr afesmas F 10% T 100% T grRi
TATAAT ie hl UiFed T AT, ST H1E FATHRor a1 999 i % 9= 2,

(5) =HH Pol wx 9fd fde + 10% & Sfer it ¥ 3T 9T [@A=q ScaTad &f qady a¥ &l =t wied
T graeT gt A1)

76.  STHTHE STARAT FT SEeARAT A= &F T oo 3 § Ifedtad SqaTe gl

ot 3. g gfafhar sraeasrard
EELY BINIER T

T, Ta7 AT ST ST ASTOT JOTTeAT ATSHIST FT (+/-) 10%
(BESS/a¥)

77. AR & AT g 9% ST I ST AHAT & ATET SHE TATAT SqT/ATSHIeT & (+/-)
10% TERT STITHF T 6T 317 |

78. AN AT H F0EE TEAT & (M0 IeATad T AT THT TATHS ITAHE gl Tiaishar
AT ST || ° At Srarst & fiaw gt =g

frafea arax e

79. 10 TTETE S¥ IEH ATF T T FHAT AT IATET 29[ § ST Al (S8 HeX I1 &= Al
Rets "o &, Sa7 off AT g, Rufaes qmEw IcaTed &7 95a & o [fmrer YT w2 7 S
CARLLIE

80.  StAefew weerd A1 Rufded qmay seeqe # Tfada & AT1edH | qlees (AfHIaT 77T I&T FLeAl
MY, st Y Pol Feest fAZaw d=mers &1 ¥ 2

8l. ST SuTed TN # Rufdeg uraw [ wrat & FRefea v s o= 9 &

STHAT &I AT I

Freest A==

ITaT e AT
fufeea 9max fe @ REam
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82.

83.

TSI ICATEA g U 997 H TAH § TAH HIE Hl T Fd § TeH gHT AU SofT IcATET 6%
ST foeew e gy Meatha awg o7 & fiae afe gergt o7 /e 999 F7 R #3749 &
o et grml

ST wEor fir weaTenss iafFEar adt Fgsror 7w § Row gt =FiRw siw Bl off e
THRTHE & & FTHTIT AT ST AT T

i ETE fHdl
50 HITETE AT IHE ATTF T T AT AT A1SUH (AT AS TS Hex) § i €Ie e

TR FXA il AHAT T AU Heed i AEeaha sl & e 9T SUIHE A€ (80T el FIET
TH &THAT T STTNT AT ST
Sl FETE HIALAHAT T FHILTTAT o6 I T AT ST 3T 2 JeaT 7 ST Al [ee=

Hex g TS o sasasharsii & AqHT THT-THT TT TLHEA & HTeqH F AT (ohaT SITuAT|

Rre fRutor e

84.

85.

86.

87.

88.

89.

e wifRT Figier arer T T2 F AR STALT Feo 9T An] qHT =i #7 srqares

FLAT AT
e wIfT Mo & A ST T TR qTehliol® gy 3T Alees dgradl aas &9 &

TR FHAM IrAHE FE=07 3299, FAae &l 0 3Uaed aauTT &Hdr H STIN Fd g, I9-
AT TwATAtY F S R oI F AT ¥ FATOT ST dleasT HId % aredsT holl
Tl [T FATT TE@AT g

e I Fraed | ofF ST €9, A A9 § Fareg &7 F qa97 3 37 I 182
Aee § a9 gMT A1ev, e geg fie ¥ Rux = widsee gt gr &)

e T Moo § | AT T2oM, sEqiid aREaadl § dieds) q9&adl 99410 @9 &
329T ¥, FuT o1aeT X hiee a1 RAfaat & ST FHOMTcHT-TTHA Tl I So1Fe FA | HT

qETH ZHT AT T
e i FEer & oF SAefeT w29, a0 dieest & ar9e], UF 3I9-9% § Uh-9% THIHHAT 5

1% +60 fE= BRIt T F ATcHT- R A Hol FI0T (AT T GATAT H AT ZET AUl

ST HSTLT TOITeAT (STHTH)

TUHTH T AR] g4 ATAT STy A1 &7 T 29 4 § [Afdw &
T 4. TUHTH & T sraggRard

e v arer froad T 21 T 44

EL] fAow 45 7 88

aiEa T et T 21 7 23, 32 & 44, 49 & 55 37 62
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e — Il

IS Ry i uwuhidiue (wifeae ot s Reew) sywn F g sraeasard

AT AALTHATd

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

TFATSET TUTEAT 3T TRUH T ITFeon &1 24 fafqaamt § [y ot ggo smaeasrarst #r
T FXA F Forw BT o ST o & |iSET [Eegd SOt & |1 S gl

TS fofsh T IT0T A7 a7 AfEweme et 1 us gay ¥ Sied & forw fan s aehar g a7 =&
U Thel fhae TET {iE o {iae vwe BT ST g&ar g

THAATSIET TUTAT § Uieed qTa¥ YATg ¥ Alees ¥ § AqH qadd & a9 P §=ree &g
G i AT g ATRY, AT a8 U ET TUTet AT UHT Je s # w2 off Aafsa ar
St aEdae g foae 78 =T ger 2

THATS I foreew o Tt A 7g gt war gem & T off aedi-afiae a1 vweee vt
Oeew % 70 F &7 § TadIS T FaeT T & o0 g AT fRrwdae g 7 drefens ux afores
IATL-FETH 7 2T

TFAIS T Oeey dX TRuHEUT Raea & vadS it By & Mde a1 e & deaw §
TAATUHT ATSAT 9T AT Hee T ATHAT HAT AT g, 3T Tedsh § ATSAT  T9d: 98 gid & HILT
TAANE T foeew & foreft oft St T Jeash o Rewdee 981 F3A7 AT

TS TET YOITTerdt, o ST slavge d1ed AT AT 8, TS M TUTe T % Hiae Ao wee
¥ ofTeraT & 39 § qeH gl AUl

ST TRU ITATRAT {7 fFawor arsaagrt Pol 9T =Ad# T sAfawan aifé dfae qmaw it

T % forw fafer i wiee-qd ud wee-mara Rufaat v iy s suersy w=wom By of
FrdeT TN (TR e HIF TR o fo70) 9% MVA § Wiee #q< T LCC semfa Tl =T

TSI 9T qTaY FAT T AT 3.0 F FH A5l gMT AUl
THATSTET YUITAT oY TRUHIETUE, ITH IO ITAGT 3T FHaeer Arsa«emy & 9 T0

9Tfe |iehe ITaY AT Aedeh Feruara @ Afde Ha7 & e #19 w2 § 7e07 g A0l
ST TR0 ITATRAT Y AT ATSHHATN qedsh 6 AG@IL H1 qUA FLed aTel "deas GHHhel

T&TH FATUI, ST A ARAT/STARTRAT il TAATS T HFeq i TRHIETUe Rared & Sfadard §
ZTHTE 3T AT Ruwar afgd, AT Tral ak fAT T8, o feew #1 {9 &+  #
TETH FHTU

FAUIHAT/STANTRAT I T TAT H TRATSAT AT o SATeM 9% TF [0 TAAS | Tt
Y TRTHIETTE fRarew =T siw qrear gfasta somelt &t faET stfade &, 911 8 us areatas
T Heere T 970 @41 gl

TFNEHT By 3T UTRUHETE IUFRO H TRATSES gHIHET R AT Fw F o uftea
fReefiar T glagr gt ARy Tensms o2 w7 60 ST a1 S 7 6 S TRATT 3996
TrETHe Freferdt gy a7 T ST JohdT 2l

T & FFe g ¥ Tgol TAASIET 3T URHIETTE IUFHTOT 6 TG T qeqor et Jreaar s
JAT-T& T TSHT T 7T ST =i

SUHCT HISTOnT JX07 T qTediasd a9 e & " TAaie |l 3T TRUHIEIuH ITH0 %
TATHE TEIH T F qedTah & o0 Feay Jeqa9 7 § F7 &l deds i, aaiq 9 fiw
AR-T1h, FT AT § T@d gu 6T o)
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103.

AE-ITH *F TFAAISHT (Feed, TRuHEug famed, Tafer ©oa (Afmnmg v fwme) =i
TR THT ST 3 e e T o forw frean sreqaer fsmssiienes et s (Srefi-
934) (ATH-oTE % ATCHHT-USAETHT Feeldl, THURIUITH [STed, U=t I gereite fearea
AT IO TEHY ST F dr= qeEaT ) % e T ST ArtEul

Rufaes gra< gwar

104.

105.

AU ST TAATSIET JUTAT (FAT Fvaed A U%) LT 91aY &Har & 32.87% & A&7
AT 97 TeATwE w9 F Rufdeg graw f arqf & sma +7a #§ qg| g Arfgul I8
SHAT AT | | ¥ T2 TR o aqEme Metfa sfesmay e =gaaw aiaser araqT_ & Jqared
H gaTe FT et =AriE T

= 7 & 3orTU U d1oFg 75 o STETE, ATUHET THAS T TOTe 9T Uled 91a¥ &q31 (T &7
afgd) & U Haq s Rufded qmaT a9ar Y29 #3T § 949 gl Areul druet
THATSTET TUTetT = 7 ® 3970 0 g @ & ATae Fgl § G91ad wed G907 TATHS &9 T
Radaefte Rufdea qmaw it Aiaw saenfod a7 g F3 § 9647 gt A1gul

* Active power measured at Pol

Rated Power

J

L 4 L
- 0.3287*Rated Power 0 +0.3287*Rated Power Reactive power measured at Pol

= 7. uiea gmex sk Rufaea uex F a9 # gadift yonett it Pol = 9Tt 78 =Aa+

Rufea yrax gwan

Tz — 1) RufFeq 7137 # J1&17-9<17 # [0 v v=dieied Jordl @ s & Tiq 93975
FTGT UI72T J17 FT TTHNT FIT 1 JT9TFHAT 51 TFAT 51

2) 77 99 59 @< FIRT Aa99% RUI72a 7197 &HaT #1 F7aH @147 Z9far g1 1] gadisidr
JUTAT #1 ATEAAF SHAT 399 A9F 51 aFdl 51

Forq T ATHRAT (UiFea 9Ta< &7 AFe9, -P) 37 ReamionT (UiFea 91a< &7 S9r#M, +P) & 2+
FTHLT AT ST AT PQ 3 9 FqT0 T a5 6 THT g
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106.

ATH TATHS NUFed @Y HAT Fl FJAl 9% § 90 FTAE G&AT 1 G567 § 99 Pol T
et 0.9 uf Z1E T 1.1 9fq T F &1 Fgaar @ar &, STaf A[0aet A |l Jorre’ =
8 ¥ AT Tk o ¥ Fgl WY HATera g 9¥ fAay Rufdea araw & staenfua a1 smyfa w7 &
AT AT AT

Voltage measured at Pol

- 0.3287*Rated Power ¢ +0.3287*Rated Power
Reactive power measured at Pol

== 8. fisieng o arfy 7€ Aeew X Rufdes arax ¥ d@f ¥ fHirught o h<h gomsh

FATH Rufee qra< e
Ferq T ATRAT (UiFea 9Ta< &7 AFeu, -P) 37 RearionT (UiEed 91aw &7 S9r#M, +P) & a4+
SATHLT 01 ST ATeAr QV qF S TATT AT 51 2T

CIECE AT E RUESD Y

107.

108.

109.

110.

TFAIS T ffeew i FACTS fRam=# &1 Pol 9% 0.9 pu & 1.1 pu T AC FTees IS § STAIX

HATITT GHT ATRU 3T 12T ATIeYE & H TeAH g1 ATRU
THASET T9F 3T THUHETUE SURIU H FHIFRE w2 I {79 i 37 qeest =2 4
ufaeanr s Aftwar afém g, Rreeht S aees T2 g Rafast % dow fuw gd= d=rem

FEATHET F & o0 e 727 1 % e 92 a7 &1 ST

TFA S T ey i R e At § IuanT U S arer 99T arentiors siE/saY aieds
AT ITROT § fohee FT T ATATSAT T ITART T7AT 1O aqrfer aifega oo fiw e &
AT T&TH FTd THT TAT GATAT 0l SFTAAT HH 21 qh| TH et ot qTehtiord siey/3Aras Jieed]

AT ITFA (ITFLT) H, e dqf TaiE et feeq & qmEy aeeqe #§ @y s g i
TATEAT 21, T 9% T8 T 3T S0 THTaAT &l HF FLd o o0 FH T FH Tk 95 (HIToTh g
=T) wra= f&ET &1 agnr BT sroem)
Froaeft T yoreft s wwRuETd sy Rufes Fwie gfatrar & 5 & T mw 5§
Fftrq Aeferiaa yeee fEaferearst &1 @ FaT grm:

9 5. TEAIRTET YOITeAT siiT T F fore RafEea w1t wiatar @s
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111.

X Froadt e e sk o=y
T < 30 firefre
TqT
e au < 100 f<taee
Tt d TFAIS T [Reed 3 TRuH e Afesmaw Fie & (-)2.5%/(+)10%

T2 1) 717 # [0 ara97% a7 @+ 27 29 § 3138 7707 /31797 997 &7 fF9zr7 597 7
AT 81
(b) feees #1 feafaar & sqere gat#ar aaq {1497 g7 %ar 51 7 Uar 5, a gaa1eid]

fareew e TwETHIdTT § G127 § Sraeq® THIATIT g7 T a1fF IugTE Al o de7
[RZ4IT % SIeTT FIa174T TH7T TETAT T TF]

ST Ao TEE o (THH)

fire & o2 Suaeht v feew s FACTS fRarew, el of a7 @t %5t 9% Pol 9% si=x
e (THTHT AT AR =¥ qroast T FofR) F aqeT s=fer a6 G & 32 w9, s fF &
9 | F% =l HIST L@l ZIT I9TT 14T 2

Vt: arEafas Fieest; Vn: ITHAT dieds—

0.15pu |~ = - = -]

»
»

Oms 300 ms 3000 ms 10000 ms Time (ms)

= 9. FTEHt TAAIS T TUITRAT 3T THUHIETTE STHRLT & o [ Fieest T o Araegshard
qiz: dqf8a Fieest, Pol 7T @9d TTHATT FieeT F AT, Bo7-3-%oT T Bor-2-TT3% FIoas & a8
FH TIRATT 777 Hifor# AFIT BorT G2 % FTGT T, ST 4T 74 511

TE ATedo TS Y (TIAATAET)
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112.

113.

114.

115.

116.

T & 52 fiuadt TadiSET Feed T TRUHT ITH0T, Teiens 9¥ et o a1 a+f =2t
(FRTET AT TEHAT Aravarees Rafaat) ux savareest fit gafy F foro fre & 52 v, 5= fF
= 10 & 7% | HIET 6T g F907AT T47 2

Vt/Vn

1.5pu

I S R o R
L TS |

1pu ! ! >
100ms 10000 ms Time (ms)

= 10: fromeft TS ol sik TeeEftiue syt ¥ forg 37 Fiees Tee-y sraeashaTd

Az AT 12w, BA-G-BoT HIT BA-G-TTGE FIeeoT & T d8 TRATT T Fifars qFiT BT 92F &
FTFE G, ST 4T 777 Pol 7T G &d ATHHTT o2 & aT9eT S189% g1/

AT hive LT 9 (THUHSLN)

e & = U=EEHET feed i TRUHET ITHI, TAAISEE! 7T & Ay, el «1 5 foee it
srater % iaT 0.9 T & FH qiees & 15 T T TATL g1 ATl HALTHL & o0 [E | 2 =T
Ford T THT Aty % I TFAe e BEed oY TRUHETE ITRT w9 § w9 06, 0.5 T &
FH Aol (9H & o0 2 =

THE AATAT, Tg AT LW g & Uwiiesd uaarenel fafaai & W, vaaem  feen @7
FACTS 3usav Uaataeet Rafaat # Mg T2oiq smaeasharait i T2 F0|

FT ATeesT TSATSAT T AHAT Fd THT, TTATTAT L-FATST TTCFTT ThiH 6 TATAT 6 918 T
AT EIF FTAl THTed T Uk 3ol diods Teast & &7 § 47 S

AT hiee TS

THATS T EFeq 3T URUHIETT 47.5 & 52.5 s &l gy AT § AT g1 | T&7 BT
TR ¥ 48.5 B2t & 51 F&oT a0l ATG(T HHT H 1€ TSI T&H Fid H TeIH g ATl

FIrd TRU=ATSIET TUTHT ST T2 STEE H Aigd o9 TSUT & (+/-) 5% TF & dloest qadaT
F AT off 91T TEe | 9T g

e st J9T % e, TS ET et 31T TRUHETUH ST g § gid arel 39 3dTe-
=ETal & foru fAftwa 7t gt ST srgfy afiads Aeer a2 (AerT=is) 5.0 gesi/dse &
FH AT IHH TG N1 ATCATTE FH T FH 0.1 Fehe T 3ed Aare # g Tad+ 6T e
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THRTHE & F Fautad FaT ST =120
I - V
FAfaefadr TiHaT
THTT AELIFHATT

TS T ITATRIAT, S fO2d a5 & |60 Feed # oIy et T siaas & sfreee it TiFid &
e o1 % e e arwer ITATHRET ST STieewr Fr gied H

FARITHRAT IT STANTRAT, ST S ATHAT BT, AT STHAT o ITATEA THTS(FT) AT T FT TTIEHTOT
F TS Tled U US{Ed HLATUAT MY SfiFared seie AT @ uF fafere osfiseor Ja¢ 9
FIT:

Forq o FoFelt T IcaTee TS AT ST &9 1 fafrg asfieheor §edr & &7 R & wdfaefacr
&I gl il SITUS(T|

S T STARAT 37 foraqeer arzsasm g g som & fe & sfEEd & g, o=
fafaaet § Ay Fafaefad deaeft aft sraemet 1 squree aqarasat g BT s

gIEiEE St w2 &7 =q fafaae § Ay qusros v afemea e w9M 9% @]
STE T AT F7 AT FEAT R, S o Faterg Todi & ofT dAonT-37ent &9 8 [ &

Fora T [EFEE =T ATHFHEE ST T UF gAY Al 39 Aqga; § [y gatea st
T T FLA T &TAHAT H 7T T ST

gTEfeie AT TEod FT grefae AT SO & Thigd faed #ied v qeqa9 39T
TrEtaerT el a1 REE eI ATSHadTT HT T&d HeAT g

AT qHET USiH! (FLHIT)/ATE AAE/qTH TqqIY He-R0d AL 9| H JAF ALl
T o T AlEd % WS & &9 § Hd FH0|

FIHIT/ATT AEe/ATs: A, AT Tea & o s2resar &1 UF gf e a7 o a4t
ST TR 1 AT &THAT 6 (FHALT HISe T HT

ST IO ITATEGT AT AT ATSHHTT, ITIE Ae 8= Hex & Tmel 7, Fg o
STTERToT &l g Fed g FHT-89 T AqaTa gearaq Rareasr Tahrferd Fm srqara
oA fRerfaaernt § Tl S2T Teqa FId il AALTHATY, FTALeTHAT FTLT TEQA [T ST ATl
Rre/srAToTT=/AiEe i GHT, A5 TV f AT, AT GeATIT FeqAAT 61 AT T TG,
TAT ST TE LA AT AFLTHATG, AT 2T

HqafId e RE= Hex # UHREE & o F-adiai sl 97 a1 geiad ey feen ufedic &
ThTHLOT AT FAL HLA ATAT Uk (g TOoRAT ST et gRiT| Fara e yrfeeor 1 giea
T gU TH UhHAT § T F A1y whiEer & o sraeds od [Afdw & srosf, s g,
AT ST HATL TOITeAT; Hier, qemHs wpiaar, feed s F o e s &= #iF
THIAHTHT, TATIT FIF AT TS & [T AT LA 6l FAT AT AT 30 & d18 FRrer
el AraeTFHATY:
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178.

179.

180.

181.

182.

183.

184.

185.

Ford Afe THUASTET gTT UHT e TR A1 MTATS ST 8, a7 UAUS (97 it 0T T9ret 2|
ST T ITATHAT AT Faer AreHaary #7 Sqaad STeqaT i ThATsl & (o0 Ua f&aeqa
TERIT TRTTETT FXAT M

FAFefd =T
A TTHAT/ITANTERAT, ST TV ITARAT 3T fFrawor arssaemdy v o= 1l § f&{u
FAATE | (R{ed FrfFeiadr aTo T T HIAT 2

ST THTS(AT) Fit Fartg iy, W 7 gl s v & w+d
TTFEoT T JRT-897 ¢ S 0 U fRemfAcer Beq Soed & aruta &J@di, $9eiq
FrEaT/ferTEe, o, 9 aTa e @9 oY a2 9o @R 9940 (25 JEre ¥ $9Y) W
IeATE THTE (SHTEAT) T Farighe, Y & gia o Wi § =+ F gaer § @y g6
ST THRTS(AT) FT T F@™ T gem & fou ff == A § [Afde fre st shar
T JTFTFATA T ATAT AT AT

I - VI
farege it v

QT AFLIHATT
SUARTRAT/SAANEHRAT FT T AT A qearioa w7 g & ®Eferdr & Pol 9% g™+
Fie AT HHTell & aqurad | Bured, Afaa sfiv Fifewe Ham @ 2|
feeq SeaaT F g W, AqArAEAl hl  RACE! (AR AT 7 A9AT) F ThRSIT H TEA
T fheee womiua o ST

gHIAS Fe fawqr €T
AT TZd SMESHET 61000-4-7 FATH | 377 SMESHT 61000-4-30 FATH A T ITAF FHI(T FAT
SIHIA® (& T TR & 7O & o0 AT TEid desss AS 519 & 9T |
ITTEA & AT 10% % forw 8¢ & 509 i &< aF & A199 T H STTNTHAT/ATIEHAT
EHREIEEREEC A TR E T IR

A 7: FETAE i AT 2T FT W&

gt EHIAH HE (TAF A T Iy drees et
% | smghr AT g o T I
ET) T -A, B, CF ) EIRELEL o
gffe
afy =it G B (RS
4| wt | o | o [ FE | @ ’j:af | ()
. FT) | ) ’
F
IR | I X
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186.

187.
188.

189.
190.

191.

192.
193.

%) (wfr | (Ru

) | FeH)
2 100
3 150
4 200

STANTRAT/AALIEHAT T TIT o6 ATA-ATT AT TET TR ST TEIT HLAT G
(1) oreror o 3-Whet orie |ehe Tq¥ (FeTT) 9 foha s o
(2) AT F ST T ATt grattaa (TTderd # 3 509 gratf==a/dru=dt aF)

HAL-GTHIAFT 3T I AT AT o (o7 A TEH TR F TTET FT START 63T ST Tha T g

IEEE 2800 % 3I&q giv|

eSSt AHAT

Pol I¥ gHHI® Fie A9 HHTU, TASAAT & A d9aq |[EEE 519 919 T Fai=aq

33 KV 3T IHH FUT & Aleesl €T 9¥ Pol U% Fqleest A6qAq 3.0% & ATaF qgl g1 ATgul
AT Igid sMEsHT 61000-4-7 F19 | 3T me=dT 61000-4-30 FATH A FT T HIAT TgqT

eSS AHTAT Hl ATA o (70 Fifea=hT Tgfad st 61000-3-13 FT I H(T|

e (RrefieTee)

A G (ST ) it st
HfrET 5T Pol 9% Y22 3M3eqe % 0.5% & 1fer Sft #ide Sorae gt 3 smoam)
ATIA qGId AEHT 61000-4-7 FATH | 3T A=t 61000-4-30 FATH A F SATET g

Hieferdt sressT 61000-3-7 # fAfde Horett & o< s Ioqe Ag! Hf|
T ggia sesdt 61000-4-7 FTE | T Mt 61000-4-30 FAT A T GTa HT qAqT
foersRe T 9T o forw aifehi agfa et 61000-3-7 T 9Te F(t

JIE-ATX I AT T TRAAHAT o (o7 qleesl IA-FZE il AT HHAT 1.5% g oY =7 qiaadt
& AATAT FHI-FHATL ZI AT IAT-AETET o (10 ATIFAH AT HHT 3% 2
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194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

AT - VIl
T G 37T AETH-TETT

TR0 ST AT fRemfader warfera #m See 22T ST 33 % ITs9, J75e qerer
T STET SATaeAFHarslt 1 arreer o ST, G yoret & SfREfed F e % arg =7 e
F AEIAT IATU T o forw et siw fz-srured & fore £ S aret Fears)

TIFI 3T oA orTfer &, ST T/AqUEHal a7 Saidd Tei &f Suterfd § a9 § &7 7
FH T 1< TR SITUAT 37 28 forw aieRfaes At searera aoeita ® sfeafaa 2R

Ferd & arfie @ & sfafiss, afe fFae aEdagry a1 aRuw argHagr ar Iare w9,
ST AT ATHAT Bl, IS AT AT SET-SerEerd AT s AT oed e e ATaEsSt wi
HIIAT =T2AT &, AT 9 A% 967 Hl ferfaa &9 # gi=a Faft i 719 5 w1 faeqt & faw &

ST
Frftes 71T At Re Iugeh e, aruer STRET a7 fFaeor arssadrr i 3 dre fEH

HET T TEA T AT |
AT HAT/STARTRAT T O Toreed % =7 o7 eoft-Hiefar giaersi #7 gafdd s a1 &4 +

FAATCTT SCATEA =0T, TqATq ATe AT, fEere geear Turmet!, ST Ta4= TOrTe’ (SUHTH) Y
TeeAT T ST ST ATERIEor YorTelt (THETUST) § Wehleha e Sl A€ FHTAT gl
FIUIFAT/STINTRAT ICATET TH1E(AT) T IASTAT AUTAT/ATAT TATe Fgla? H T& 67 TT q7a7
forees wegaTesy, THAE R | qmEv sifeere™ SR deree (Heeh) i ThuHiudr SuH &
=T % o e fEepe afta/SogT dre RE= Hex & a1 98T FH3m|
ATLHAT/STANTERAT &l &= FFed afffa g AqaIed IcIad SHe (M) 3T TR A1EA1 %
Tae | TS T &1 Al aHeaq A Heldl ATSTAT AT qTeA HIAT R

ATUIHAT/ITIRTRAT HT TR T ITITEAT T TR ATSHELTL, TR AT T g,
ST &t = afafa s sieer g yorett steaae & for a1 fEega soret § fefr an
Torer & g &7 giaemses aqT & o qfsd T off afefa g sraeas 21 I8 AT R,
AT HAT/STANTRAT il [ T T il ATATT & 2, ST TTLIIT STATRIAT AT ATSHALTH
T IATE T, oreeh [Feed 7 siadae Tearad &, FTT TUierd <l Sudsel FHIAT g, a1
AEA-TEW F7 AR, SEH 227 i UF 9 g1 aAe g, ST aruer IuAar a7 feawr
AT g7 AT T St

FUIHAT/STANTRAT H &qfd T 2T HATX AT AAATST IRATAT T F geqra?or & oy
AATF FIAATT T&TH FIAT AT, S FF Freest, AT, AT TaTg, qHT AT ATHAe Sl Bt
3Y U Are RE= Hex g Mg o= farfiex

AT/ STANTRAT ST SATAFIT &= H HieT ST HA1T TUTAT &l 7=l ot =m0 7@
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204.

205.

206.

207.

208.

209.

210.

22T ST =TT TorTferat sara g srrerr (g srorreft S=rer § "= gorreft 3 forg qee et
ATF) AATH A SUed FL1s SATUMT
safora et e rfareor (et v wurmaar i w@=re) Bt § Ay agam defir &
ST FT SATTI
o= ToTTett & |sft e & (o7 STANTRAT ZIT Tods 5 a9 § T a1 SaTereh Greqor fohu o,
aTrr fArgerer stemraet F forg SoarnT oy o srfordier wieet 1 ergar gt £ 1 =9 o7 o9
=T &1 e gt AT ST a6 e ROe $iw Jied ST IR ITANdT #iT
ST e E= "o i weqa fhu s | = ARt & R of seeree i gemt gafea
TrETHerT TRl i SUT Al BT X ZIRT T &l & STTusf |
ATUIFAT/STARTRAT T 220 FT ¥ I T & R & 2 oqw 7§47 Fi¥ wree RFiET &iw
TATH Freed g FRHT Ha el SITHHT ST Ale (SF= Hed &l T&TF FLAT g, ST I
SIEECE R AR S

T 8: AT F HIee RIS S TATHF AGgIX At & forg At

FHIH T At
1 TA-HeAT T6H/TA-1IT (FTee) 1 ¥&he T (TETET)
2 AT & 18 it Rawifen/fom & 210 e (TETET)
a1z ()
3 TLAT T >12.8 fhefgest
4 EECERRIN 1 Sy =T arfer
5 HEIEEERIECIES 100% 7+ (7f=Tom)
6 GTHIA el U T {TIT 31T ATTF
[EERNI
7 | SrafaE st T3 10 FMTEESt & Fgav gy Reteqer ¥
AT U 95 3¢ T AT T TETT A
Rl
8 FIRIERIGEE] 10 frefesre a7 5o@ aw

UH T ITRLOT | AT AT 0T GGH F (o1 THT TeARTAT IAeT T FITS AU

&g — VI
q&T
AT HAT/STANTRAT T &= e qifd i ST e B Fxl & a1 qLamr 997 A7
O AT T T | o orT T2 HIAT R
TER A ST TAT § Fee? TEBIHT AT § FH qlees aTe 63 IT el HelFd 3T 3¢
Frees AT Y 9¥ W FAFAA g1 AUl IF dlees aral 8¢ % T &g & g9rey &7 7

(VST =9 /) 3T AT ST AT T qTieh o2 hiee $hae? 1.4 IT 3T T gl
TAF ICATEA TS H HIAH LT ATEAT AT AT ST THIS I 7 Hdd TS 6 HId< ST o
% A% ZI ATAT HIee F Ffod TRUT ATSHT § g ATl ®iee § AT 917|100 a8 dias

I FHAT ATAT ICATEA THISAT o1, T Fqa= STAAS Fie (STHT) YT & HATrerd gie aref &
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211.

1)
()
(3)
(4)
(5)
(6)

212.

213.

214,

215.

216.
217.

218.

219.

(1)

AT o7 Fisa e 9T FwF T AT & 907 AT He & o0 S0 39 LAt SHaedrsi §
AR TR TH-T (TATET) FLEAT ST AT (T, AThe TG hader THT qh HIHT Aol g

FIAATLT THALT FAL AT T AAT THAT:

ST T29TT, ATSAL 3fT qF-FELMT & fory s Susheort & af¥e Tqaem dad (Srsud) siv
ST SEET 0T LT 7 [HgTor Referied STeriEewdT 7 & ATy AT ST, i —

STHAT 3T IR=TE FEAT T e gt i,

I T FATAT ATd T 97T

HET ITFLOT it HfrTT T e,

o= Afehe FALTHT FT FH FHLAT, 3T

ITATHTAT T T AT | G ATAT EFTEAE] DI HF H FH FLATI

AT FAT/ITANTRAT i e & Fafeq FaFee &g & AT T ITHRLT 3T ATSAT FT

TR FHeAT T AT SITUAT $iY I8 H9+ad ST Sia e Ieferdr g fhar STosm|
AT Tt i Ao sramar=r aRFefadt § wree 7 fead i 9 § 947 @R {7 T a1
TUTTSAT T FFATIOTd T H AT T o (o7 ITITH AT A T I F & forw B
ST AU FLEAT TUTSAT Rl GLAT & & Hia¥ fE=a Tumetl wiee &7 9q7 @R § Fe99 ger
AT FLEAT TUTEAT I ITHLOT TAFATATSA AT S T R TAAT STHT STETHTT TR=ATA afaat
T A TaqT JET AT Ul

o= JorTet & g qo A1 srutera fesaasadr, FarcH®dr, T, WawTa i gaaaefierdar ar
HTTF AT TOTAT T Sferd T SToam afe STaRrha /sairasar i gomet § et qeem
et &t famerar & G o2 Aol T9E 9=4T €, a1 9T AT F AT UE Sfaiih qeEm
TOTTAT T SheTT TAT & & H ST SJTUAT

e & yaT & T2 greAT Tt F qrasE, AAUARAT/STANHRAT Fl [ § 30 g ATl Hiee
H o foeew &t grear & o sraredsF ga S 98 A g

e & FI ATl TEATSAT & U % 0 oA AT, ATedsT AT, FHIOT AT, STALLH
I ST AT ATATSN T STEHT AT ATSTATU T TZTT FTA T ATAIAFHAT 2T Tl g

A g Haeft qai 1 e e atvfd grr sifaw =7 fagr smoam

ATULIFHAT/STANTRAT AT FHATAT & HGH T ITINT & forw f@Afss a9t F =T qear
FeTae A wam

FErawor SOttt 3T ao #egwe & o, ey fAem et § o 77 [t & sqemr, R srgh
# firae &t fafa & fe qraar gfafag 79 F o safas Rafa § we=rtag @ [{E= gg
AT T STUH/STET (THT 6 a1 A § TRAAA 0l %) el FT START 64T ST

e & I giafa AT i qa-vee aTHT FAfFeadt oqi & oafafiwn Fuferfaa & «ff
ITAT FIT:

AT IT U ATSAL ST STFRLUT il LT Faid e srerer (Fea §9=1 =i fB&em
ATSAT o AT % T qaereht A1) AH=ae T Sg=1-V F JGETe T&H 6T s
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(2)

(4)
()

(i)

Hithe A, AT AT 7 THT @GR AT8d ITHLT ATH 3T AATARA T ATE FLaaAl i
foAT oY AT & age #3d & °9eH g AT Ul T ITRL FAT-A 1T ¥ Tereee o d=e
TOTTAT U¥ A= geaiaeer St AT 1 AT FT AT F1F Tl a9 ATl

T Afhe T 3T a7 Hiee Teafeen Rarew T «ff wice & forw wiee wie &t geforg &7 7
AT FIA H AT g ATGU| Fiehe T § Thice &l FAdL 2 H THGAFL 9097 [ada fhw
foFT g & \aT ST ATRU| =[AdH Hiee vl SaedsdT Faierd A Ifeferdt grr e
£ I =TT afde g sv oy sraewes Raf=ir w7t fr #X9 ® qaw A T, S99
FUTHTed Fie R, Al Fie FATT 3T ASe-AF-F FAT| Giehe Jh7 &l T H gl A
T IR T THATT TgaT ATl A0 AaL-alees] Icael [0 (5AT AT A9 FAT H0 T
FIAT ATV Flehe ST T T Hlehe ATAT TTEHLT FIT FTa7 T U T reqehiiers sfiT 9t
TR FSTHTSAT 9T AT g

TATAT T | AT o0 70 Beew o orw o7 wice HFex 1.4 ¥ AT qg1 g1 ATgul

AT & TEIAT STHLON Al Al il AT =7 ThT gm:

TATAAT e (THT) AT & (0 (AT Faeeas 9% ar)):

(@) 220 747 3T 3TF FICAT Ta= |l ° af 37 aa1a (HT) gl FaeT i STusir| T 1 &d

TH T g AT [ 1 Jar | T 91 @ weldl 7 21 39 & 37 a91d srqiadi § ¥ Th
AL & forw wdfeam & =0 § i @ Afafish, ST dwar are S5 ST (DG) #id &
EIRICEARIEIEIF T IR EE TR I

Ford o ATEHRAE ST A AT GgrEE Aqfd sraeFare & O Ih fq9ar w1 gE
ST AT (STefT) BT TATMAT FT ThaT g

(b) 66 #7317 220 FAT T 1= THH TF TALT ATII 31T TF SITel AL ST T
(c) 33 #9737 66 FAT T 715 TF ¥ TALT I gl

(ii)

220.
(1)

(2)

221.

geey #32 (S141) AT [T (77 FT-F29771 T2 ATY)-

132 341 ST 3T 4% 3 TR JUTAT & IT-8297 ST THl FeUIaT ©29F1 F FT-L297: THH
JeT o I He givT, TR & T 6 AT IHHT AIAT ATSIE g T

132 #41 715 & Fae29l # a7 et i AT /1 TF f 4 R

LT - IX
CIEE
IGRGERECE E L
e o s (Rie & FAfetadr & om aadenr a+9) [™fEE|, 2007, ST A0 &,
TagrT 77 R ST 2

U ATEe F arasE, E At & qga B @ a7 G S wr st w7 ot w1 e

=t % e STt F dga AT T AT BT ST T srertId /T S|
FHISATE T L At arfew
e =7 A=A F TEaEl F AN T H HlS HioATs Ica= gidl g, ar ATTEwur & a7

et e g1 Sue e R U sraes a9 o e °m arteeReer gy [Rfey ey
A=A & TTEeTl F AT ST T g ATl UH AT ST G o497 Tehdl g, S 24
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AT = ITLAT HT AR FIA | ST ATAT HISATS H §L FA 6 (T AELTF T 1T 2|
e e T i

(1) wrfersror, sreer g i forfera &9 § a7 Fohu ST aTer STeon o ST %, STfaeor &y |1
TT HHAT % "o § 39 @Fawi & BREr fF Taeme § AT-a-0TH F g Y ge |
qHAT 2

(2) wrfersrwor foeran Y ey 70 Y ITETRT (9) F aga T ot wraer & e weRar g ar Bl off
o<k T TIRT T gt g foras forw g ARy 981 aqme 1w 8, i arfdeeor foerere &
LT o AT UH AT, STRIT 1 FAT F (H9€ FhaT g
IEREIEIRERLE

(1) F&Taa areuer ITATRAT S Goawor arssaarr Rt §f saas fi Faeadr Ta wed o
g = fafReat & e giRfeaa #35 sfiw arr € geteg e Rt dew i e of
TEI F

(2) et Fre et Hew siv w57 A = dex Rie &t geav/argn/aear % 7 fai % faw
FTEQTAE THT HATAT 6 I (HHT ST STANTRAT ZIT 24 [ATHAHT o A-3TATeA it et
#r Roare S frega wfersror &6 3

(3)STANTHRAT &1 [re &t =eAr/aret/=ear & 3 faAi F fiax == A==t F aquare" 7 F7 F

FUN Aigd Eeqa RO oY srqumad 7 F3 #it fufa & Aued & foro [afm gamres
ITAT T HaTET TAS T T TEA FLAT 2T

(4)ITErezor foheT STTNTRAl AT AUEHal a0 39 [AHIAl 6 TqIAT 7 FF 6 AT &l
AT of THAT ¢ ST 6 Farel H AT AT SATERTL AT USTET T ST Feel 37T AT il
RTE seqa e &7 A9 3 Far g1 wrteEer A 9w 3T # eq Afeaet
Afea T T TTaemT T ST T F3 9 STANTERAT w1 RIS § 9 qF [Sehdde wed &l
39T T TFaT g 99 T o ITANHAT o4 [ATHT HT AqITAT Al FH ATl

(5)= fafaawi # [ yEgmt a1 == FfRgwt F s T ofF sreer, [3en &1 s 1
A 9T ToTae T 12T 146  STIETE FILATS dl STUI
EES ORIl

AL |
1. FEEr & wefiai & e & fow ff=mw fFw S arer sfesaw s =aaw grted qieer
ATIHTH T ATHAT FA & [T FH T ET THRIT T AT R AT ST &
(1) AT wiEw Fee fFramr (rEuas), g (Tt fee wEre, s aw) i 9| § wiw
ATIATT 2T ITH FY| ARUAST T AR & (o0 qT8F JIIE | Safdd Serad w@ar g e
ST T2 % Aehea® SMEUAET 9T #hw g &1 (o0 T =329 qroATe (FFT |18 &1 3gaw

ATEFHAA T AT ATIH) T qle BT ST ATMFUN MEUAST ST 3use 7 g i (eofd ¥,
reaa Rl STATSd HIET a1 Y&Tar AT STE-0T9 6 T 00T HIT TIFTSIHT & (ohel ] HITH &g &
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ATIHTH T2T TTH T T gl TTTHTT ST /T S1q 3T HIEH shw T T ATGGF G Haiad ooy
STATRIAT T TALSTET FT TEIT /T ST AT ATerae | 90797 A7 AT
(2) Freft faror srEuwst v  forw srfarraw aroeTe fAer foish 7 STt ek 9T ST 9eRaT €

https://cdsp.imdpune.gov.in/home_lab_2.php#extremes

(3) T faw wru e # Foreft faere 7 7 STfarra® Sfie ~qHa| qrawTe (379 T &1 FohaT 797 Igay
e R arasT) &= @ 2

(4) ATUEGFHAT aU % TAF Tl 6 TTAHAH AT IATH ATTHTALN 0T T IO FATUIAT 3T IH T
T 12 TEAT ® ¥ I i Ferad araHTe 7 91 RO

(5) Iga¥ =<9 AT F forw, SuLrs IHFAT g I araHT ® 1°C T AU ST SO ST Ty
(Frefeqw 3g QUi ) T fohaT SITUATT 37 Iga< 93 ST 9% RE 9T & e araw e &
®G § HAT SO

(6) = werT, AW =vw W7 F o, IUh IERAT g0 ITH aT9aHTT ® 7 1°C Fr i\ "ger &
ST &Y = (Mefeaw Meaw quiis a%) qoiithd f6ar ST s Reas =<0 991 72
FRfrdt & fRSTeT aT|T™ % T § HET SIT0M|

(7) ATIEFAT ATATA T TI=R FTT F o0 g F Tgd F9¢ adq0 T ATHL T Tea i
TIRAT T ST &l AX0EG qieh | TEqd H

2. TTEHTOT 38 AT & U7 1 | &7 T2 THaT 6 SAGE FHT ST 6 TR a1 ThIiera

TH v AT av % qger g § "entaa AT Srosm arte smEunst g 3w Seed % fow
IUTSH FT ST AT SATERAH ATTHTT ATFRST o e q¥ FReft off srerar 1 gorta S 99|

Forq o STF 9% TA7 2T AUSE Al @l AT, I9 a%  Krererer § wefiAr ® RBwmea #® v
ATULHRAT FIT HIEU T JTHT2E T IUAY AAFMaH 2T T daef forgr sromm)

SRl
U % forw g @eg JT
LRAE I A gt e Iqerey Ty it Afort
GG Ffdraay
CEREANIEIERI 0.5 e 0.20 (g==gdsft ¥ for | 1
0.5)
EICGER] 4.0 FFE 2.0 (ssedstt & form | 20
4.0)
e @ 10 ¥Fs 10 30
SAHET SALTT 0.3 0.2 1.0
Fefer de FfdeRay  (arad w7 | 1 5
2.5% 9T IqTEA JUTTA
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Tre:- 1) e sfiw srasfaa wfafrar it sfafsrar aw o srafeewar &F STt =, 713 78 ey s g
o A TRt & Rux o7 sadfea IiaERar &1 SrIiEEwar & STosSorEd ©eEsT & T Re
SHEcITes FeaAe 98 T g 2, ar R afaferar & forg Tiafar a6 6T saedshal gl g Si 397
2 S T | TR FAL AT F FG T, a7 RU¥ 3T §g TAhaT Y& #3d & oI =& Srafaear &
STAT 21

2) TATHE TTATHAT [ETATSAT FT AIT-T ST I TRATOT 7T STaT 7, ST TATAT ATHAT 21T & 9
e &t STEat st YT At et § afATr F w6 H T2 gl 2l

3) ITATHAT THT T ¢F AT & 1 Pol 9T /1T T &R] g aR[ PFR 26T ¥ a1 fA=tora ar St
El

4)3TATEA TELAITATHF HST S T STASHAT o IITF TTUEAT HT F9TT TG H T T AT g0l

5) aE=s< 2800 (FMTAd =7 H) F ATATY AqHET AT Harehl STAHET 3E |

Srceilll

Ftaetadt gtwar & forg wr=re

Studies may be done
simultaneously

Technical Connection data to be approved
again.
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1. SULHAT HI AT TLTTT Zq TTSAT AT H g1 ITITH T STATRIAT & FIeh FTeA T A

FAT 2 TR ARrgRar Gt Ao yoret & siaede Srgar 8, ar v sy A
ATzHTET T R STowm)
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2. FUFFHAT HT ITLH T ITATRAT AT FAq2or Argaae gy Mgt sraeasarst & aqamr
YT/ R 7 0T Aiee Yo FAT R

3. SUETH TN ITATRAT AT FAawor ATsHaaT &7 siqaas Teqd= FIA1 g7 arrh Pol, aeq®
dqETY ALTE ST qHaeT FT UG F o o7 Hisar e | sraegs gereae (I 2 g7)
et FoFT ST o1 sTeqae | qTuoT TUTTeT sht &THaT, erforen fRaedT, dieesy fowar, g1+, areest
AT, g, Jices (Uawy, T et afadad, Tefid TaTasarn, ws,
HIeHaT aegshary, et R, Jaeee qTSie T Hiee ST S Tgasi ¥ | F=mw
T ST T 21

=T AT

4. IYH TE ITATRET A1 FHaeer arsHasTy, guafy Jeas 22, 19 gmias fAer w17,
5w wfderar agas artve €, aRd e SHaRT T3 F30T ST SqIrasHhal & faeadr &
ST STET % AU THATRT HelFTT ST TITE FLA o (o7 STALIFRAT HI TZTH FT|

5. SALEHAT Hl LU ThAThl el ST TEQA HIAT T 3T Tg 9 <A1 g 16 T&qa (6T AT
HATCET eI AiST SeT A2l ¢ ST aTeafa® hiarerdl TTaiehaT F7 STafare g
Ford T AT =T0ag T F AT FIA il ST a2 TS &, AT HIETCET shl =07 &HAT 6 forg 7
AT HAFIA ST Bl T AT ST

6. STrEwRAl HI HEr BT # #i5E TdT IH9R & 37 / WTG / SVG / FACTS S9Sull %
forw fReferfaa aeareast w=qa 2 g
(1) Zrey oe RO
(2) SrgeTer e ()
(3) |TUw e

7. FAUGFRAT AT BRATET eI Aied ATF ITETT § TE&d FHLd g ST TERHATAA T gi 3T
ST A Flefordt i e RF= Hex g 3uaW 6w S arer Reere  |iweaw |

gfeataa T ST e Toqa 0 ST arer e dies 9= faw o &

(1) Faz wtse

(2) TEAATHF FeT-SH Ziforie (FEEr) Aiea

(3) TeATeHe A= qahiT eAfores (SUHdT) Aie

(4) BT Al - ETHIWF et  fory, o= 1 sngfay o2 fsfe 7t quger (Thdivas)
Tied verq AT st

FTUGHAT g AT FA T Teqa Afed wret Aqara g feenfacert # sfeafaa ates
AT ST AT ATTLAFHATSA T ITAT FLAT 2

8. SATHIAH STALI T & A |, TLEHAT & e % T Al sqaad F 7 F 7 12

HE I Tl Tehet [e0] el FeT ST TEQd AT 2T
=T HY
9. SUIH IOV ITARET AT FEawor ATesaay Jeqa 27 i Aied 91T oy TS Thues €
ST 9 FHIAL T F TEd AR o0l ST H|
10. Fafad TASTE st feoaforat SR I STeh Tuor STATHAT A7 fAaer arsaaarisi: a8
= AT % I T g1 o Farel | a1 eoqforay i STLrashal &l grad Hl




[9TT HH—=vE 4] T T TSI © T 49

11, ITH IR ITAEET AT fAqeor ArzHagridsmdren wFerd qagft Fawen fi gEar I o
STOAT 3T sMEuadiueg [T & A7 Ala® sqaad eud F3d & o0 Sqagsdl & a1
FATFIAET THRATAT 9T gEarer? o ST

12. e FHATT | I HAFAT T AR G ATAT ATHTH 32 TAfor Taretreht vt ermtorer givi|

13. AqEFAT % (HFeq HT [T F TAH Feaerd TIrahal oY [ & 9 U weiaetddl aasiid grer
Fa< B sToIm)

(1) SAETSATT IR0 TS IT AT TR0 YOMTAT & FAFe| o HTHA § ITYH TTL007
IR,

(2) Taawor ATHTAT * fowen ¥ siqeay #f fRafa § fEawor arsaaemT; i

(3) TTEHeTT ATSHHLTL 3T ITAH SR FFTerd, STafee ATSHadTr % a1 siquae hir fForfa
¥ (Braefi gw=tan)

T EF

14. S F TIH GHT FAE0 (THES) & o0 T F99 & A1 qdad FAT R & J&qa
HATET et Afed ST 9d0F g 3T SUIRh A0 g7 AqAIed Fded & dae | Fls
fRreraT T2 1T STARET A7 fAaeer A

T E
15. Hefed TASTHT STaaq i ST FHT AT AT ATART HIF qde araraisit a1 e wfsa §

Fe aEad AT g, AISTIRUASIHT T&qd =T 3T HiSH &l IUIh HeATsl & a1 drAT
AT AT STATRIET AT Fraor AresiaeT.
16. 3T TTUV ITATRET AT FEAqor AT ARSI huas €l T T&qd SiFel l THEAT
ST =T ST
17. 3T IRV ITARET AT e arsdaay S womate 39 Afaet § fAfgg a9 ang
STALTT T STTATAT 6T SITAT &, TN eI [aaor &l Ferterd foham Srosm)
=T UH
18. ITTH TASHT il UHETS (TUTHTTerw FHATLT) T& F3 F T8l H1=20 (R & FAfEe=d & o
et 10T HIF) T STTATAT AT HIAT T
=TT ST
19. HTT ATAS N/ THUASHT & TF SATHATT TTH FLA o A&, AALAHRAT il HIAST F Tgel TEequ
3T TOf ATe T AR, AT FA f AT % I [ & 9T [FEq # Aa=-Ta T 6l
SATHTT & SR
20. FALEFAT HT GIA FHAAT ASA & A5 TN qA™A & o fie & a7 diftas faday
TATIT A T TORAT 0% FHAT g

21, AFIIIFAT T ATITAT FATIA TFTIAGEN o SATHTT ITATE T AT T FHTAT ZT:

Forq o Ffe et ITTas &9 | HISET @Har | 7 9T Sl St @, af 9991 &Har & oy
TehTEhd TEIET0T AT ST

22. AITIFHAT T TROMH 3T S| A1=7 Feree died #7 I9qh Al 8= Hed & J&qq
T




50 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

23. The STITAIE R Hax, A= T TRUTHT % ALY I AT FHALT Ao of Tidfear S
ST e oY Tt ot fomriar ot fRurfar & sr2rersrat &1 sraet feafor Ssem)
24, 9Tz TV F AL 9T FRRere™ AiSd & TeATIA F 978, AAHAT 1A T o o g=eT

e & g Meferfaa fEeeor yeqa #== ghr:

BRI ERIERII

Trep SeuTae T Y TTIO SAwar AT

T2 STuTae weor T TATHOT SAHAT THAT
THHTRT BAITETE

HEAT X TH(E AT Tal x MW
S e & oI saews g9y e

FTH F1E & [T @8 q997 e

gie we1é % o sraegs a9 e

S q AT § T3 9% AT 6 (0 9T Ta7T e

T TREATTAT § H3h 9% AT 6 (70 a9 TH7T e

HHAT TEHT % It foee
SHAT 1 FH FIAT % It foee
S[ATH FTER T THHTST T %
o T TITETE (99 T ZIEHL)
T AN AT (STHT/THT & HaT)

T T ATH (STET AT 7))

T STATIT TIT (THIATLTA) Hrax
[ESIEURLC] Hrex

A AT &7 () ez

RESIT= &8 T a1 FIET @& TH3 / THEY
e g & TS

25, TEYOr FATH T FHAT

(1) T FATT AT TLEAT FATT sl TALGIT 6 (0 T IATET T T IahT el 3T T
TEATE FXA ATAT ATUIFAT T Terd ALTASTHT T ITATE TSI F ATATIATT, PAH Teaesr
Tieae ff a1t 8, &1 7 T 77 97q (7) & &7 qifeq <7, gt off g9ht 9g= & T 2
Ford Toh ITE AR TLEAT F ASATA (48) ®ei o WAL T TLA0 63T ST 2, ar a7
Trfes Y sraeTRar 981 g

(2) T F o0 AUAT IO YOIl IT S6eh (hel dcd T TEqTd Hiid a7 saash qaterd
ARUASTHT, TFE, & F AL ATHALTRAT T AT TUTSAT F TATHT T FH & FHH G
& =7 Tifes Tm

(3) HETAT sTRUA et sTqrrerd fafer & TTeror Jare it SIqA T &3, AT Jorrett daret Rt o arem
it foafa &, adteqor = it seartad [t & |1a (7) &3t % fiaw 9861w g% F & agatd
TN TV FATHT HA T ARTASHT gIT FeTa o e a8 i [t & & grm

=L T
26. ST FfAe AT TEHEAT HATAT
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(1) AURT ST ITITET THIE T T [FH T LT 6 AT /AT ST
(F) FHS FALET e Fr Feiha $av9 uv THEeT 9% TRar 9ga7 (72) 9 & AT @d T
ELRLE
T
(i) =Ereror T At H TEAATE gl o AT LT qTeIT AT AT | FHT 6 ST I,
(i) TEveror srafer % O SfEd AT, ATYT T AT T FISHL, AR "daterd fAearia safy
T AT Fd U, THHISAT | FH qgi g1 AT20, 39 &d 6 AT qTeT AT SATAF AT
#T srqufa & ST T 2
(i) =TT (4) = & FFAF T FAT ATAT TLAT T HT IZA F (7T FgaTTl
(@) TS TLAT & AT IT Tl AT ol SCATEA THIe THHIAT & A]ET THs a7ar Tafdd
T | et gl g, AT STrehal & ITH IcATad 2T 0l SHAT &l HF HiLd AT I T
e F7 e Frar g1 IS AqrgTwAl This 0T H HF FA B [FF @@ g, A TrAEw
STt &1 T F3 & o ot fufa & w9 & 72 smar wafha smar & 95% & sffas a8t

g
(2) ST fa=1d IaTae TH12 T T Muferiad e & dAqare HAr ST

(a) THHAR H ST faea IcaTad e a1g (12) = aa Miaw afi=re § i
I

(i) e FT A H I gl 6 T HILTT qTeIT AT A1 H FHT 6l STLATT g,

(i)  odreror srafer F SR SHEd AT, ST T qAt F GrEwT Ao, datda Fearia sate
qied, THHIS § FF Tol 2T A120, TH 0 & 1 JreT AT ATAF AT 6l AL af
ST T &

(i) =TT (4) = T ATF FT FAAT ATLT TLHEAV FATT T AT ol T FT; (iv) TS ST
STATITT AT qTATT &I AT ATATH TATg 6 FILT THHIAT FT TG FIAT G99 Al g, af
HTATST =T AT ST 9haT g, 36 o0 & orefi o HY=T & 978 937 I 39se g 9%

T i vt B sroam
FIr T TS AT ITHTET T TATH qIHT ITAS B T THETAT TN Fdel H TAT Tl

g, TT AqIesdl 39 G & S9-T¢ (A1) F ATHIT SHAT Fl FH FHT, ST UHT FHHT ST
T g9 g
(b) =T TETET 3 ST 9% F1E I fAeqd ScHTaT THS THHTAT F =T THhTs AHar Taffa F
H farher Tt 8, T SILrashal 979 &9dT &l 7 FLd IT T: T FA A7 faheq gRm T
ATULIFHAT THTS &ATAT T FH FLF AT 0T a1 §, qT TH ATHAT | H7 AT T 49d7 It
tafraT % fore w=fefa ermar % 90% & srfars 92t gRi|
(3) TEAA/HI/ZUHUH/ZTEIoE STALIET T FT T HATAT
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(a)"Y 37T F(Ael FT T FAqH 50 HITETE i FoF 97T o o0 Fha Sroam:
F9Tq T3 50 ANTETE | AT &THAT ATt TRITSTAT F ATHSA H, AT &F7AT o 7w qreqor arfeepas
T FLOM H 3T ST, fS|s =qAaw Awar 5 a9 are R
THE AATAT, 50 AITATE | FH AHAT ATAT HIT AL THISAT F o0 T FATH T AqAT
I AT & forw &t Srustt e forg gafera g & safaeadt e 1 7 )

(b)ZH ©T F ITET (F) F SATAT A AT HIX Toa7 THIE(AT) F THA AT =11 7 o7 2 B
AA9TF HIEHAT TOITAT, qTa< wefie e, SeiAdT 3 qeeAT TOrTett o AT T8 & <10 gAad
q qAET aF G481 T § 7 T FH A% (4) = 9% G 6w =9 fua w1 yarg [
ALTIHAT THEAT HATAT o I SHI(FAT) F A3eYe Fl FHIE FAM &Y &7 F e arze

T TS TR T QI ST "X AT a9 Wie RHTeT ATIESl & A7 3890 IS4 H e
T

T
() =fz faF % "% @ % e 989 a2 & A= 7 ASeqe ITH grarl &, al Tre &
EEREIEICEREIAUIF
(i) =TS Tt ST AT & 10T §39 i 1€ AT il TR(9d FLAT GA7T A5l g, Al qieer
TITT AT ST 9aT 8, 30 o0d & qdi= o Jrest it [t & us a9 & fiae, a3iq |91
Ffereor Iuersy B 9T T8 qEa W97 AT ST At v
Ford T afa THET IcqTad TEo9 HISM.ET. F 97 93T §X f[AfRr Suesy g 9% e
AHAT TN FA | T Tal g, Al ALUHRAT 36 ATLAT 6 I 26 F @< (3) F 39-@<
(TH)  ATHAT &HAT il HH HT
(C)FH & FH 50 TTATE Fl FoT &AHAT AT Ta SLATSAT &7 TLEA /AT STUs:
FII Toh 50 HTETE & STTEF &HAT ATt TATSIHAT o AT |, 50 FTETE & ST &79ar arel 9a7
TTETEAT o forT TEeror T % ¥ 8 5 YA o o ShTe § Foham STue:
=R oeTaT, siuau Bt & B 4.1 % @3 () & siavia s arel |/eme & forg 50

HATATE | FHF AHAT ATl TAT AT 6 (T TLET FATH 0l ATHIT ST &HAT o [oIT &T STt
TSrereR forT Ut ST T FAae el JaT 67 T2 g

(d)=H ©T * IT@S (M) & FANd AT ATl Taq SLaTeA (M) & 6 TUHA0T FGATAT H7 77 g,
AF9TF: HSHAT TUITEAT, TTa Tt Ha=Tah, TATHET ST FLAT TUITAT o AT Tl 6 I, Ta
STASHAT =l AT H U gl fad H G=241 AL 9T FH § FH AT (4) 5 AT 7ater F forw fE=ga
TATE 3T FATT Hohd T TATE| ATULFAT TLHEAV HATAT F I ST (TT) F ASEYeE Fl A

FEIT AT &7 F 0w gre(AT) 92 &9 6t T 999 T 37 20 Brea A€t ® 919 T96
TR i g Ham
T -

() =fx 3| R & gar & T F JqET J5e9 T2 | A= F1 A3eYe AT AT g, T T &
ZIELHT ATFLTF T,
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(ii) T ATATT T3 37 o FOT GIF Al L& ATAT KT T2H FLAT A9 7 g, a7 SISl Ao
TRt ST Fehat B, Ferd o et it At & us a9 % {ae 9F | 9@ o 39Sy g 9 @i
AT Yaoie FoFaT STo: ord foF afe vaT IoaTee w2or it ¥ 978 TATH g4 v 3utsd g
U YT AHAT HT IAT A § AR T G, a7 AqULHhal 6 AqgAT 6 97 26 F @2 (3) *
3I9@E (h) & ATATE AAHAT I FH HT|

(€)TF TESHAM HoAT WS YUITAT (SUHUH) F THe T I H7 o g =Bored aarnsi #
ATETT FoAT &l AT H AT REATST FA A7 T (1) =9, 5o araeas w{iefir, SAHer ofiw
AT TUTTAT HaT H 2T

(f) 9 TS AT & THA T HATAT FT 7 g AT eAwarett & A ¥ee oo FHameft Tae
T TA-SAe? T GO Hied | AT UF (1) 9, SEH sraeds /e, sefiuer e qeer
SOTTAT T4AT H B
Ford o =fe STerrera § sraaty ster & o F1eor Raiha stor et eav a« e erqarsi &
TETTT FAT §9F 7T 2l q1 STAsH ST (HehTe ! Tq< I &HATH I TEIT Hd o d18 HIAST il
T Y AT FEAT B, T Ok qefi FF =SSt F are wAi FoneT w6 SUHsy g U
gt stor et =q2 o e gwarstt it g gefda B smom
THE AATAT, AT TITH T IqAY g 9T AT THT TR T2 9T AT eATarsti v
TEfT A H Fe4H Tl 2IaT &, af SAqEhdl o IT6 T: TEHEA FATT AT &7TAT T FHH HLeA A7
faseq SR AT AqUIFAT 20 ATLAT F Aq=a 22 F @< (2) F ITES (F) F ATA THS
THAT T FH FLA HT (HF QT g, a7 g FHT IcqTae a2 F TATE M

(g)gT=iae f8Feq & ahe T #7 o1 § =4 AfFawl & a0 Taem=i & Aqa grefse feed %
T SATRATT BT T TR T

(h)afs T F AR 9T HI/TTH/GST/ETE e Holl IeaTad T a1 Feifa ewar #r
TRfT F | e Tgar g, a7 saae® & 919 AT af &R T F AT FAa9 50 Tare
IT 5 FITATE i F (T &HAT 6 LT &HAT Al FHH FHLA T AT g

(i) = fafaawi & AR st F aEsE, Sef FeEa &7 qu=Arar B et aqwar 5 o
gt & o Srearst aiua BT ST aFar g, UE ERa 77 9911 & SqaT 39 49dT & (o0
LT AATH %hT ST & ST

27. Zrataee Ay, tade AT Ry s UhRuHErus &7 2 T
(1) Toreft aTeuoT JorTet 37 39 fohelt ac o T §a1ad &7 o 8, T % 97 fqdad & qareqw

q, TUF I TTERAT ST qh A T HA1E Hohe 6 FLa< A9 (24) = F Jarg * o,
AT AT ST TOITeAT, SSHET ST FLAT TOTAT % HT, G0 et AT 39 acd &l
I ATHHT TUITSAT FATeest 9% TRAqTIas qihd HLAT|




54 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

Ford T srETeTeor aRfRfaet # v wrteser 7 g9 @iaia |1, UE Emed 9 w7 w9
ATHAT Ay Jiees wq< ux gt & o7 g €
TEE AATAT, ITIH TAS T IH *ofd § FRLI-TrT AT AT SAATT < Tohal § STgl reHerT
AT | FE e 7ol 98 Tl 2l
28. o FHSTHAT AT TLIE0
(1) o Fogae FETrET F1 Ao =Faw 50 ATaTe it Tl A9dr & forw B soa:
Forat 3 50 ANTETE F ATAF THAT ATAT TRITTAT % HIHSA §, AT A7AT o forw adreqor srfdepas
=T =0Tt # FRaT ST, S wgmaw war 5 #are gl
THE AATAT, 50 FITATE & FH T Fe AHAT ATAT Tk HoqHT THTS 6 [T TLA TATH 6T
st 39 erar F forg & st fSorees forw el Tare #ir faefadt yem i T )
(2) =TH ©T F ITEE (F) F AT AT ATAT Todh FoqHT FIATIET o TR TV HATAT FT 9T g
o srereT Ml goret, gk Fega = Mg, TAHel Sl gLear Torelt & 91 Tad &
Y TF ol fad | G=t e 0% 7 § 77 =91 (4) = T B oY 9% §6d 1 9478 2«1
AU ATUIFRAT THEAT FHATAT o I ST (THISAT) F SIS Fl IS HT 3T fad &
F A2 9T &9 (0 T qIOATE ST §12 At qor aoF Fega Rered avEst & 919
THH TR AT I FHAM
Forat T =fy g Ryt e wae & = smar g, a7 T8 Fr ST ATa9TE T
29. FTIOSTF HATAT 6T TTIOT F TZoT ATA9TF FEATAST 3T TLE0T

(1) Fafafeag g=t § RSy 0T, serasdl T UAUAs 1 oY Saiad AuAs il & qa9qead
q RaTRa sfiT 9+ o7 STUST, 3T Fel TEeq0T S=Te T o9 G5 el ol STy Hid
a g ATy yrEtie RO 37 o IEarasl TAUAS T i §afed AuAS El &l & qa hT
STTUAT|

(2) 200 FTTETE & TTEF AHAT ATel THT ATHT SHoIT IcqTad TEHT 3T 25 AIATETE & ATerh SAHar
T A T IeaTae weo & di=u Aaae (A=) F aqae s e % e &
TATHTTET AT AT TAATIIT ICATET [HHAT | ThIhd Fieh IUAH AS [S84H Hed & H97
& FAATIT TATAT I TEH FLA 0l L HLA a7l Teq1asT Teqd FH gl

(3) ATH (FFAT/UTEE) ToolT IcATaT T o [olT AT AT AT TLHEA:
(4) SATUIFAT TH ATEAT & 97 31 F @< (1) F AR =0 (B | FAfFefal F o qameienr
A1) ARTHT % AITAT A IS FT AT THIT T TET F
(@) SATITLIFHAT &l AT ASTH TEATAT T FLA T, AT
(i) FEAAT AT AT & (U TereaT 7, SEH 321, 79 7 sreatas T Rafadi § e &
F B FT q9T ATHA g
(i) ST¥ET T AHAT a7,
(iii) ST 3T TLaTea #i fowmea 0 2%
(b) fewferfera wdteor fru ST
(i) THHTT % fore HE Tt aTe! & TTET THEIET & 9994 (55) T(A9rd & A1 9% AW
(4) =& F Fiaw safdr & forw g=rer|
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(i) THHHT F g7 (55) AT F THHTAR T 19-79, T [HHe UTHHT F 9 T 7 UF
(1) fcrera it ¥ & 9%, TFH F207 AT &7 A0 § (IT 9200 1= 30 Fee it Fodawn
Fater A1), 3T UF (1) = F forw waeien o2 Faw g9

(i) #Ew (R === i fEeE areat ® Futr % oo g are) Bfagat % e
FTed F T TE A GAT TEHT AGTATS 9AT FT TaH FY AT 39 &L 9L FH o FH
= (5) e 9% Ay g=re w1

(iv) THHTY & THHIST % T999 (55) Tiaerd aF T0-g134, I fAee vt & &9 9 7
U (1) gfera Y I 27 9%, UF AT & F2O0 T (I7 FL00 F a7 30 e i Redewor
Fafer F =)

(v) 55%, 60%, 75% 3T 100% &€ 9% + 0.1 Hz & &7 IREd & T Uk Argiy aireqor
et E5rae Fe YTItHE S tnar ST it T2

(Vi) TR FRT Y& 0 T 9@ A9aT % & AqaT RUfded qra a9ar, e sEw-
TFTZEIM 3T fe¥-UaaTz e forfiex afdw siv y=fora e Rufa &1 e & war 1w

El
(5) st fa=ra IcaTee wuel, BAH 99 €S S (G=[d 3caTad o | aHe &, & o sraeas

TETAS ST T
(@) AILHAT =T ATTAT & 7 31 & @ (2) F AGAR Hi=0 (B & FATFelar % orw qaerer
ATAF) AT % AT it I FT aTar TH97 9 e FH
() ATLTETHAT T ZXATSA [ALATAT a5 & frT OEM TEATAS TEIT Feed 2T o aR=rad & 3T
At & goru a1u g6l Seatee Tars i IR=E a=iear e w F oo, @ At o
% A Sl S92 T ST SATq h AT ST AT U
(b) T T ITASLAT ST TATH Hl €419 § Tad U (AT igd qrequr oy ST
(i) oR=TaT &= F e AT 9 % 0 £ 0.1 g2of % 9207 9Radd & a9 i aeq
Hehel oo iteh TTATHE TTAHAT STH &l T2
(i) SEAT-TFATS I T AST-TFATZ 9 [ifHe qfETH &7 &9 § T@d gU SA<es d9am ak
& AE NufEed qmaw Har
(iii) =T ot T g, A T uaT Uy FATE AU
(iv) STer T Rsmes o = g1, s 9y 91 | §=9rad|
(5) I TTATE AT STATET TE9AT o (o7 SATAAF TEATAST 3L TLIEA:
a) ATUEFHAT TH ATGAT F 9T 31 F @< (1) F AR =0 (R T FATFelal F o qaeienr
A1) AATHAT % TIATA 6l I FTT 11 THI97 T e F
b) SIIrEHAT I (i) 32T, TH T agd T4 feurfadi # s & yw 07 (i) Tem=a v = & o
AU TEATAT TEIT FIA 2|
c) fRaferfera adieror fro ST
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(i) TR=TAT &= % Hrae AT A % 1T £ 0.1 g2 & =900 Tad % a1 gl areor
THehd oI TR TTATH TR s i T2
(i) AEAT-TFATSEI ¥ HET-UFATZ e forfHex HET F &9 § T@d gu Saes dwdT a%

F aETe NufEes qmaw awar
(iii) STET ¥t 97 g, 100 HTATE SHAT T hl &l w216 gHdTl

(iv) STt T RS o = g1, s Feay 91e | §9ra-|
(6) AT ST FIT FHoIT HHTEAT UL AT FHoTT IcqTa TE9THT o [oIT sTaedsh gearersl 3T TLIeqm;
(F) ATUIFAT T ATLAT 6 T 31 F @ (4) F g @2u (Re F FafFefad F fom
Tehe 10T AT) A=t & srqarer i1 O F3 areT STHI7 95 Y5 F T
(@) 2w (Re & FafF@d F o aadrer amF) Bt F agar [ @t e =g
1 8 et ¥ o e TzE o e (et die ) ¥ fr 2w e i
T T STORY, e Tere ey S vaeteneE e ey gl
(M) Pol ux farferfera adteror forw siror:
(i) #FEw (e & FAFERE F o gwhdr ams) R F agar wofat £ smafir
BIGIERI
(i) Sutsyr Ao qaar a1 TaT SS & AY™ 9T OEM I & dqa Rufdea qmEw
&THAT:
Ford fo afe @<t & uger TEeAv FAT 99 T 21, a7 Aqaresdar =iy wdyeon F oo
AFATST AT TETAT TE(T FT AT &, T Toh T HIATST T e f fafr 7
e 9 i srafer F sfraw o )
(7) ST ASTIOT WOITTera o o0 strarearen aearast 3T qaeieqor:
() SUHUH T AT F U7 31 F EE (4) F AGA A0 (Be & wAtFetadt oy aeAny
) AT % AT i I FT aTr THI07 97 & FHT
(@) Pol 9% Mwferfera adterr oo ST
(i) Tor=ra STITes & HaT TETe # 3T IS ICATE AT Tare-5e Hl
(i) TuaTE £t syt wfafm
(iii) T=IT== * srgaTe I ama
(8) THATSIHT THTH Rreed & forU siaeT=h TEamast sire qrer:
(a) ALTIFAT 26 ATTAT & 2T 31 F G (3) F A Hr=v (Rie & FAfaefadt & forw qaediehr
A1) AT % AT i I FT aTar THT7 O TEd FT
(b)ZTTETHET ATSHHLTI FT Tohe o0l (a0 Y& F g, Foad aR=me femfager et
2 S T faferer afi=mes 9t 9% fheex §% &t sraeTshard T HErae/Ar arEde
Fiteweerd, Rufaea qmEw Farey, W-9% Feward, wg e, &7 ey 991dd |iE,
affe fRerea ferfies s araw stfferem ST, S @y 2n
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(c) FReferfera adteror faro sToaT:
i) TIATH AT 9T HATA|
i) ¥oE
i) e Y g % e 9% e e
iv) STet oft F9a I, diees A9 Fvae< (VSC) THAIEHT & ATH H e w21 &qaT|
(v) TTeaTeHF Rufeed e awde (FTUasET sremfia TS HT & AT #§)
(9) ToF FGHT F (U AATF TEQATAS 3 T (37 A= § e ayeqon it s=saar %
AIHTY):
(@) FAALIFHAT T ATTAT & T 31 F @ (5) F AqER H2v (R & FtFefadl F orw qaeihr
ATAF) AT % Aare i O F2 T S99 e F
(b) H=U (T & FAfE@E & fom et ai9) [T F e, Aiee [t F ars 9 &
TE THRTSAT o forT Hiee T2 o 3% (UAATSIET ST Ut * forg ey 2w R yeqa
FT ST, o Teete et siT ==ty et srfaard 2
(c) FReterfea adreqor Pol 9 fow o
(i) STerser TATHT0T ST AT 989 SHel1 6 e 9%, OEM T & srqame Rufdea qmaw erwar:
Ford fF afe HreiSt ¥ qger g FAT €9 T G, q7 AqArEEdr Hiag giren F forg
AFATST AT AT TEIT FT Tl g, T o T HIAST ITH g & {Ofr 7 v
T &t srafer F fiaw fro s
(10) FACTS % foIu siareara awarars i qLreqor
a. T ATSHALYT FT THATRT [Gawo T=qq Fd g, oma e area s, Vi
froroaTd, FufeT gewrET fit e, ge@w VSC, MSR 3fiT MSC ermat it ¥, fafas
A<l Are, IEEE ATF Aied, 91av Affaerad SFRT (POD) 5&rH 3T = 6T germ (T
Tel, I THH F) T POD F YE9H FT AT F2 & o0 fiwerred arerd-smamia
FLIAT o TIOTH QTHA giv|
b) THRUHIETTH HT T Rufdea qraw &war &f a1 (R9melt ), STiq STAeyur ¥ S #ie
H, Fgearioa e % forw FAeferfera wdteor fro s
(i) =S et e
(i)  TATHE TRLT T
Forat T e Tt T ager TEeAv 7 HATAT /S T g, a7 Zreinee Argaaary Ay
T % T StweTe Ree STeqae TEd FT 9aT g, A o areAur HeEr 9

F2a &t At 7 v o & srafyr F e o s
30. T TLTETT G=ETAT T THTT I

(
(
(
(
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(1) =fe FReft ATamdt gy 98eqor & g|raH & 7 (2) &A% diaw q6fad smeuas st & forfaa
= F, goft HafAat 1 v af F "rer, e F @y ¥ Fr arafy 357€ A1y g, 9 gefad
ACUASTET, UHT srof=y 9T g1 % o= (5) faei F fiaw, gefera wer siw ararfiai & arr
aaea ¥, g Aot o 3 adteror At T8t AT aeror i S i STt 2

(2) AFA TLIEAT TF T B AT =4 FAATwT i1 ST || F T qw=qras sie adeqor fre
ITH B9 ¥ a2, Go(Aq ALTASHT Haferd Icarad L9, SUHUH IT T IS8T 7,
ST T /ST ST, T SO T THI 95 S R, et v iy 39 getaa ararefiE)

ST FaTaa ST 1 i &A1 & e SISl s
31. SAIrEIHAT G =TI

(1) ATHTT FSTT aTaA TEAqT
(@) SXTHAT Tg THTIUIT HLT o
(i) ITITET T IT I THIS, AN &I & ATAT, Hi2U AHIAT i IrEies sraegsharst
ST YT BT T FLAT 2l
(i) q=T TIF ITRL AT qGTAF TTrAl, DA 2o TOITeAT, FIAAT Tae= 999, SR
STUTTSAT TR 8, AT FT T T2 & S SCATEA T2 &l TH1AT & IO A1 H97a9 H ([Aa
w7 H G 8l
(iii)) STATAERTA Y @fed Tt HRa Argfd JuIeT ST T HTS F IO Al HEred & oy
Tt 9T ITHTOT, T S FReAT TOTEAT TAT ST T T Fa7 | T 337 7197 2
(b) TH GT F ITEE (F) *F q&d AALTH THIT T ATAaH o6 GTUHST IT AT IT UHST o 98 F
1= o ATIFT gEATaAhdl G gEaTeAd e ATR T T HIATST il TTTOT F Tgef Haiad
AUASIHT 3T HATST AT o TG F=a Al T&qd T S AT U
(2) ST Tareqa IcaTae w9
(a) STLTEHAT T THTIOIT FHT foh:
() ITITET T AT IHHI THIS, AN B & IqAE, "z @AaaT (GfF=r) i smaegwar
ST HETerT ITaeTHl w1 I FAT 2
(i) =T T TR T FErAE WOterdl, e S MRy sorent, srataw i Gdaw
of e STTTedt, Tt ST TEdT UAY HEY ST SARIeHT WAL et 8, AT Y AT TS 7
Sfi¥ THRTIT o 0T AT HATT § (A €7 F g9 )
(iiiy =t =g smafd oot i, S sraraeTert sl S g sraedF ITFOr AFAr
AT FTAT IOt TAT THTE o IO A HATAT & o0 FF=1ord T oA &, a1 | a7
T T 8
(b) TH @S % ITEE (F)  qgd AALTH THTIT T ATAGe o HIUAST T HISAT T THST o T | A=
% ATIFd gEATALHRAT FINT gEATeAed gid AU T HIsWSr Hif =AU ¥ Tgo dardd
ARUASTHT 3T FATET AT F TaeT q=F FT Teqd T T AT

(3) STETTOT JOTTAT
ATULIFHAT T FATIT ATASTEHT T FAq AHEHT F qae qf=a A7 Fod1 F JoASr A7
"Il AT THST F FF T o ATehd gealeaqdahdl 1T geareid Uah STHI T Y& HAT g,
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S g ywTforg 21 & arwer ATEA, IY-ReM 3T H9 YOITAT 9N #Eu AfReme(Ew)
ATET & AT AT T STHAT F HATAT A | TEAH 2
(4)Ta, HIT, AT 3T BIEfele ST T2ae

AT ST "/ GH1EET 9T AT PR Icared we, Suaud 7 grefhe fEee S s
FT ALY A AT F T FAAT AUy i gafda smediEt F qee gt wir duedy
T HIEST AT THST F FH I % ATUhd geareqeehdl g0 geareAiid Ua THO 95 Toqa FHeAT
AT, e 77 gt g1 6 36 R Soames w2om A1 Sueud, S|e 98w exared ar |1}
THAEY AT TEIIF TUTTerat S e §3 e ITRe0 onfier g, #Eu A (e & a+dt
TTH T YT T ATITA HLaT 2l

(5) T FSTAL
Fooh FHOAAY HOTerdl H HATET i TO0T F Igol Hafad ARUASHT ¥ Hdafaa daedi= %

TIET A= i HIUAST AT AT AT THAST T FH IF & ATIHd gedreriahdl gl gearaed UH

STHTT T SEqd FHIAT g, (SraH a8 A gf o6 3<% aos dsgay SwiEferer, e e o

FSTHT ITHLIT TS &, 7 #=u A== (F=ah) F a4 Tt S@d= i a1 saqurad 54 g1
32. arfurfSas F=rer T T (ST ST arioroas g=re At (HrereT)

(1) UH AT AT AT IThl TS, T TF TRU JUTAT AT IOHT Hle dcd, 7 SUHUH,
eforfaa e & arforsas S=9Tea it S0 FT gRdT g 3T HI2U, Heiad Aeuas e,
TSI AT Sl 39 ATATIHAT FT Frod FT ThaT &

(@) ATH AT AT LA AT SHHT IS THTS
() T STeerT w2 it Bl Tare % araer ® arforsas @=re i At st g

THHTSA AT S1-1dS fHTT I Thel TEEAT FATH ST T TEIA F & a1 =Jrrua fafer
g
(i)  To=q ITIEA F% & A H, g Al AT THTS HT HISMST oF v HT HIAST HAT SITUIT

(b) S A= ScuTET wEoT

(i) T FErea ScTes w2oe & T sFre, ed dUh 9 99 [FEa IeaTed wee ot
ST &,  ATIOITSAT AT #hf (ot ag s SRl ST IcaTa T2ae gIT THH T 3T 21-
YT SHAT 9T A T FATAT 6 TR AL BT T8 FLA 6 a12 =HITUd 61 ST

(i)  To=Iq STITET 7 F ATAA |, HF ol SATAH THTS T HIATST of g AT HISAST AT STTUAT|

(c) SHETIT YOTTeAT

()  SAC-TrsATT qILT SOTTerT AT 39 el oeah o HTHer § qrioreds qarad fary ag fafr
BT ST OTOOT AT g1 9y it STt g, o i e o @= |@ehdt &7 Iu+
B T TTAHRAT BT T T HIA F THA THEAT FATAT 5 a8 A< AT T FEA 6
T, IO JUITAT AT IHHT H15 T2 0000 7t Fafaa qar # gar 2
Ford o T =TT OISt (TEUH) & T §=20r qeq % arforfsas g=rer §ir ot fir
FTIOIT I TEUH  {TqWT e & T T F a1 gt sl SITUs(T:
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THE AATAT, AR TIUH % Fael T TATHAT Tl FT gf THA TLHAT T THT g 37T
FeTaeiacl AT TTHHAT UH qcal & Ao HaTad sl AR &l g i I9qh
Fratiem Ffefordy g =@ ¥ "gafa & ST g, a7 Uhud % UH SE|imee dt &
Friorsae e i [t =7 FfH=w & Tqa Srasar gy Jiud 6 ST q9hdl 8l
TEH AATAT, A TEUH F Fael T STATHIT Teal HT g1 Tl T HAT gl & AT
Tetera it fomg afata g fie & wae|, qear o |@vear # g9 & forw vy gmiEee
At 3 HATAT T T R 02T 8, 7 S| areawemy g =0 Ay F s
TEUH o UH ZIHHIT qcdi sl aTrorodeh Gare [ty Jid i S Tl gl
o sreraT, 7t ARt 2w 3 F qga Fenfa F: arer yoreft = saw #E T
Fetfa HsnEt (F=m g=rew f[@f) v 97 sa 9t R g9 9 9T g emar g, 6
THHRT FHTL TR ATSHTLATE AT SHF ATIAHAT IT IHF SHAT F FHT Al g, doh
AT SeaTa Tor F AT 2 § 3 A1 Bl s areor AreEEemd £ sraed| aw
TSR T YUt 3 A7) g1 & &80 F F1e0r g, a7 TRuer ATeHaen<y v 3ta
TIET IUTRIAT & TH 9 HT THIT 97 Gigd U ITIH 1T 6 HAIeqHT F AR o
HOF FIAT GEIT o6 TIOOT TUTeAT AR] #20 (AHFT) F Sqare qur &, arfes Ut 9T
TUTTSAT AT 38k Tohelt qcd sl ATTOTodah FaTed (i il THIHid JTH 2l qehl
THE AATAT, ST AT TAeqell aretl = qATeqH & Fearad Jae-TrsaiT Iruer e’
F AT |, T ATSHTLTL, T T THEATT o6 T % STTETE, (F) ST T
STATRGAT & TH T FT T/ G5 TTH FIA 6 q18 (o T JUTAT AT [Qerriaent v
] "2 fafamee (ARt & AfRden & o 9o 8, o (@) Safaq suasEr & |41
TS FATONT THTIT T ITH 4 o a7, AT AT AT AT HA4T g, Ao i Sive diaet
IO FT Tl gl

(i) T smarha staeaeff et F qga arer ot # Rt 9T qod T HieneT (TRag
fafer fRregfzon) T+t =nfua BT ST S arwer SaT a9 F AqHE  H @G- a9TE
IO Jedl T HIATeT FIud wT &F7 747 2T
Ford T afe = yorret % Ba & Bt anuor @ it sraeawar 2, ser & gataa

AT (i) =T swTiora R s g, a1 STh 9T 9o o HTSrST ST 39

TF-AFLTFH T qcal o HIATST ohl TTTUT H Tgel =l ST qhed T 2
(d) HHTT JOTTeAT
et §=TT WOITeT AT IR TRET Ged % gag § aTioredsd HErad i Aty #wr oo
et T =Jiua ag [ geft St 0000 a5 & 9= 2t i S are "@dfea e
are feet= dex gy wwrfora gefer fAe=rr st & eafq s 227 % gearaeor afgq are
TR TAT G I o6 A1 HATE TOTAT AT IHeh Heah hl gar § A1IT ST
(e) AT ST HIT FSAT HATEAT T TR T2l STTET &9, TUAUH ¥ grefae @R Scamed
T
(i) “TATHTONT ST ICATET €9 il I THIAT 6 HIHA | AT(05TS qared are, St For
FHAT 50 FITETE AT IAH AT g AT 3 [AAFAT gt || § Fi<e Bt o= «ar a5
g, T T IITET TEAT FRT e T FATAH, HTUT TET FA ST TAT F AT

o= orat (af 1 2n) # gfd F arg =i [/t grf
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(i) oY Eqot ST ScaTew TEAe % HTHS #, weo f1 dfaw e it arforfoae Hemerw fafer #r
T Y af=Ta [ty (=) 7 s

(f) =% FIAT

(i) o FogAe HETET F AT | arforsasd g=rad fafy, RS £ dwar 50 #9mare ar
IH At g AT =9 et £ =T || & Afcy B se #w a% 8, #7 9 Iemed
TEIA FTT AR TV HATAA, I & Fee o T F S o= ot (qfS Fre
1) & 9 & are =tua fafr gem

(i) T T Ay w9 6, goF Fegay wEfodr i sifaw = i arforfsas
AT AT &7 9o FogAY HiEfeel il IRETEd i 7T ST

T FHTL, AT

[FAr=Tae-111/4/376T./254/2026-27]

CENTRAL ELECTRICITY AUTHORITY
NOTIFICATION
New Delhi, the 31st July, 2026

No. 12/X/STD(CONN)/GM/CEA.—The following draft regulations, which the Central Electricity Authority
proposes to make in exercise of the powers conferred by clause (e) of sub-section (2) of section 177 of the Electricity
Act, 2003 (36 of 2003), and in supersession of the Central Electricity Authority (Technical Standards for Connectivity
to the Grid) Regulations, 2007 and amendments thereof, except as respects things done or omitted to be done before
such supersession, are hereby published, as required under sub-section (3) of section 177 of the said Act, for the
information of all persons likely to be affected thereby; and notice is hereby given that the draft regulations shall be
taken into consideration after the expiry of a period of thirty days from the date on which copies of this notification, as
published in the Gazette of India, are made available to the public.

The objections or suggestions which may be received from any person with respect to the said draft regulations before
the expiry of the period specified above shall be considered by the Central Electricity Authority.

The objections or suggestions, if any, on the said draft regulations may be sent to the Chief Engineer , Legal Division,
Central Electricity Authority, 6™ Floor, Sewa Bhawan, R.K. Puram, New Delhi — 110066, or through e-mail: celegal-

cea@gov.in .

Draft Regulations

1. Short title and commencement: -


mailto:celegal-cea@gov.in
mailto:celegal-cea@gov.in
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(3)  These Regulations may be called the Central Electricity Authority (Technical Standards for Connectivity to
the Grid) Regulations, 2026.

(4)  These Regulations shall come into force on the date of their publication in the Official Gazette.
2. Definitions: -
(3)  Inthese regulations, unless the context otherwise requires: -

(i)
(i)

(iii)

(iv)
v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

(xviii)

(xix)

"Act" means the Electricity Act, 2003 (No. 36 of 2003);

“Active Current Priority Mode” means a mode in which the active current output (Ip) is given
priority and has the full current rating of the generating station available to it (i.e., maximum current
ac, Imax), while the reactive current output (Ig) is constrained.

"Appropriate Load Despatch Centre" means the National Load Despatch Centre (NLDC), Regional
Load Despatch Centre (RLDC) or State Load Despatch Centre (SLDC) or Area Load Despatch
Centre as the case may be;

"Area Load Despatch Centre" means the centre as established by the state for load despatch and
control in a particular area of the state;

"Appropriate Transmission Utility" means the Central Transmission Utility or State Transmission
Utility as the case may be;

“Asynchronous Generating Station” means a generating station comprising of asynchronous
generating unit(s);

“Asynchronous Generating Unit” means a Generating Unit, that is not a synchronous generating
unit.

"Automatic Generation Control (AGC)” means capability to regulate the power output of selectable
Generating unit(s) in response to total power plant output, tie-line power flow, and power system
frequency;

"British Standards (BS)” means those standards and specifications approved by the British
Standards Institution;

"Bulk consumer" means a consumer who avails supply at voltage of 33 kV or above;

“Co-located generating station” means two or more generating stations, including energy storage
systems, that are operated and controlled as separate facility and are connected behind a single Pol;
“Collector system” means equipment and systems utilized in the aggregation of generating unit(s).
This includes switch-gear, cables, transmission lines, transformers, and reactive compensating
devices etc. between the generating unit(s) and the Pol;

"Earth Fault Factor" at a location in a three-phase system means the ratio of the highest root mean
square (r.m.s.) phase-to-earth power frequency voltage on a sound phase during a fault to earth
(affecting one or more phases)to the r.m.s. phase-to-earth power frequency voltage which would be
obtained at the selected location without the fault;

"Energy Management System” (EMS) means a complete system comprising software for facilitating
operation of a power system, maintaining safety, reliability and economy;

“Event Logging Facilities" means a device provided to record the chronological sequence of
operations of the relays and other equipment;

“Energy Storage System (ESS)” in relation to the electricity system, means a facility where
electrical energy is converted into any form of energy which can be stored, and subsequently
reconverted into electrical energy and injected back into the grid such as Battery Energy Storage
System (BESS) and Pumped Storage Plant (PSP);

“Energy Storage System (ESS) Unit” means

an electrical generator coupled to a prime mover within a power station together with all plant and
apparatus at the power station which relate exclusively to operation of that generator in case of
Pumped Storage Plants (PSP);

battery module(s) connected under an inverter along with other equipment in respect of Battery
Energy Storage System (BESS);

“Facility” means a specific type of equipment or installation that plays a role in power generation,
transmission, or distribution;

“Fast Frequency Response” means active power injected to the grid in response to changes in
measured or observed frequency during the arresting phase of a frequency excursion event to
improve the frequency nadir or initial rate-of-change of frequency;
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(xx)

(xxi)

(xxii)
(xxiii)

(@)
Or
(b)

Or
(©)

(xxiv)
(xxv)

(xxvi)

(xxvii)

(xxviii)
(xxix)
(xxx)

(@)
Or
(b)

Or
(©)

(xxxi)

(xxxii)

(xxxiii)

(xxxiv)

(xxxv)

“First Time Energisation” means the initial energisation of a new or modified power-system element
(for testing, commissioning and/or integration with the grid), carried out as per the procedure
prepared by appropriate load despatch centre;

Flexible AC Transmission Systems (FACTS)” means alternating current transmission systems
incorporating power electronic-based and other static controllers to enhance controllability and
increase power transfer capability;

"Frequency" means the number of alternating cycles per second [expressed in Hertz (Hz);
“Generating Unit” means

a unit of a generating station having electrical generator coupled to a prime mover within a power
station together with all plant and apparatus at the power station which relate exclusively to
operation of that generator;

an inverter along with associated photovoltaic modules and other equipment in respect of generating
station based on solar photovoltaic technology;

a wind turbine generator with associated equipment, in respect of generating station based on wind
energy;

“Grid Forming (GFM)” means a control that maintains an internal voltage phasor that is constant or
nearly constant in the sub-transient to transient time frame;

‘HVDC system’ means an electrical power system which transfers energy in the form of high-
voltage direct current between two or more alternating current (AC) buses;

“HVDC Converter Station” is a part of an HVDC System which consists of one or more HVDC
Converters installed in a single location together with buildings, reactors, filters, reactive power
devices, control, monitoring, protective, measuring and auxiliary equipment;

“Hybrid Generating Station” means a generating station comprising of a combination of
synchronous and asynchronous generating unit(s), with or without energy storage systems,
controlled and operated as a single generating station behind a single Pol;

“IEC Standard" means a standard published by the International Electrotechnical Commission;
"Indian Standards” (IS) means standards specified by Bureau of Indian Standards;

“Installed capacity”

in case of coal, lignite, gas engines and hydro stations, means the summation of the name plate
capacities of all the unit(s) of the generating station or Maximum Continuous Rating of the
generating station;

in case of wind generating stations and generating stations using inverters, means the summation of
the name plate capacities of wind turbines or solar generating unit(s), as the case may be;

in case of ESS means the rated Peak Capacity (MW) and energy capacity (MWh) to be delivered to
the connected load;
"Inverter" means a device that changes direct current power into alternating current power;

“Inverter based resource (IBR)” means any source of electric power that is connected to the grid via
power electronic interface, and consists of one or more IBR unit(s) capable of exporting active
power from a primary energy source or energy storage system and a collector system or a
supplemental device may also be part of an IBR;

IBR continuous rating (ICR): The steady-state, continuous active power rating of an IBR plant
guaranteed by the IBR owner at the Pol;

“Inverter-based resource plant (IBR plant)” means a grouping of one or more IBR unit(s) and
possibly supplemental device(s) operated by a common facility-level controller along with a
collector system to achieve the performance requirements at the Pol;

“Inverter based resource unit (IBR unit)” means an individual inverter device or a grouping of
multiple inverters connected together behind a single Pol and for type 11l wind turbine generators,
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the wind turbine itself, the doubly-fed generator, the rotor-circuit inverter, and the three-winding
unit transformer, if present, make up an IBR unit;

“Inverter-Interfaced Bulk Consumer” means a bulk consumer who receives power through
electronic based converters for feeding the loads;

"Isolator” means a device for achieving isolation of one part of an electrical system from the rest of
the system;

“Line — Commutated Converter (LCC)” based HVDC converter means a converter that relies on the
line voltage of the ac system to which the converter is connected in order to affect the commutation
from one switching device to its neighbor and it uses switching devices that are either uncontrolled
(such as diodes) or that can only be turned on (not off) by control action, such as thyristors;
“Operating mode” means mode of IBR or IBR plant operation that determines the performance
during normal or abnormal conditions;

“Overshoot” means the maximum system output minus the final steady state value, divided by the
actual change in system output (i.e., from its initial value to the final settled value), when the final
settled value is within the defined settling band, expressed as a percentage of final steady state
value;

" Point of Interconnection (Pol)" means a point on the grid, including a sub-station or a switchyard,
where the interconnection is established between the facility of the requester /user and the grid and
where electricity injected into or drawn from the grid can be measured unambiguously for the
requester/user;

"Power Factor" means the cosine of the electrical angle between the voltage and current complex in
an AC electrical circuit;

"Primary energy source” means energy sources like solar irradiance in the case of a photovoltaic
IBR, instantaneous wind energy (determined by wind speed at a given moment) in case of a wind
turbine generator, stored chemical energy in case of a Battery Energy Storage System (BESS), and
stored potential energy in case of Pumped Storage Plants (PSP);

“Primary frequency response (PFR)” means the immediate and automatic adjustment of power
generation based on droop characteristics to stabilize the frequency deviations;

"Protection System" means the equipment by which abnormal conditions in the grid are detected
and fault clearance, actuating signals or indications are initiated without the intervention by the
operator;

“Reactive Current Priority Mode” means a mode in which the reactive current output (Iq) is given
priority and has the full current rating of the generating station available to it (i.e, maximum current
ac, Imax), while the active current output (Ip) is constrained;

“Reaction time (Treact)” means the duration from a step change in a system quantity measured at a
defined location until the output of the system at the same defined location measurably changes in
the direction of the control effort;

"Reactive Power" means in relation to an AC electrical system, the product of root mean square
(r.m.s.) voltage, root mean square (r.m.s.) current and the sine of the electrical phase angle between
the voltage phasor and current phasor, as measured in volt-amperes reactive (VAr);

“Requester” includes a generating company, captive generating plant, energy storage system,
transmission licensee (other than Central Transmission Utility and State Transmission Utility),
distribution licensee, or bulk consumer seeking connection to the grid for its new or expanded
electrical plant or Substation or Transmission line or any power system element at voltage level of
33 kV and above;

“Ride-through” means ability to withstand voltage or frequency disturbances within the specified
limits and to continue operating as specified;

“Rise time (Trise)” means the time for the output of a system to go from 10% to 90% of required
output change;

"SCADA" means Supervisory Control and Data Acquisition System that acquires data from remote
locations over communication links and processes it at centralised control location for monitoring,
supervision, control as well as decision support;

“Settling band” means the region around the value change where the system output is required to
settle in after a step change in a system quantity measured at a defined location;

“Settling time” means the duration from a step change in a system quantity measured at a defined
location until the output of the system settles to within a specified settling band around its final
value change at the same defined location;
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"Site Common Drawing" means a drawing prepared for a connection site, which depicts layout of
connection site, electrical layout, common protection and control drawings and common services;
"Site Responsibility Schedule” (SRS) means a Schedule for demarcating the ownership,
responsibility for control, operation and maintenance of the equipment at the Pol;

“Step response” means the output of a system as a function of time when the input is a step function
of time also;

“Step response time” means the time between the step change in a system quantity measured at a
defined location and when the output of the system reaches 90% of required output change, before
any overshoot;

“Supplemental device: means any equipment within a facility, that is only used to obtain compliance
with some or all of the technical requirements specified in these regulations;

“Synchronous Generating Station” means a generating station comprising of synchronous
generating unit(s);

“Synchronous Generating Unit” means a generating unit which can generate electrical energy such
that the frequency of the generated voltage, the generator speed and the network voltage are in a
constant ratio and thus in synchronism;

“Synchronous Condenser Unit” means a unit similar in construction to a Synchronous Generating
Unit which operates at the equivalent speed of the frequency of the power system to dynamically
generate or absorb reactive power to regulate voltage, improve the power factor, and provide
essential mechanical inertia, and, when operating in steady state conditions, neither generates nor
consumes active power other than consumption for losses within the unit;

"Total Harmonic Distortion" (THD) means a measure of distortion of the voltage or current wave
form (which shall ideally be sinusoidal) and is the square root of the sum of squares of all voltage or
current harmonics expressed as a percentage of the magnitude of the fundamental;

"Transmission System" means a network of transmission lines and sub-stations;

“Type test” means a test of one or more devices manufactured to a certain design to demonstrate, or
provide information that can be used to verify, that the design meets the requirements specified in
this standard;

“Under Frequency Relay” means a relay which operates when the system frequency falls below a
preset value;

“user” includes a generating company, captive generating plant, energy storage system, transmission
licensee (other than the Central Transmission Utility and State Transmission Utility), distribution
licensee, or bulk consumer whose electrical plant or Substation or Transmission line or any power
system element is connected to the Grid at voltage level of 33 kV and above;

“Voltage Source Converters (VSC)” means a converter that has a forced commutated device (for
example, IGBT) based self-commutated converter that is capable of generating ac voltage from dc
capacitor voltages;

"Voltage Unbalance" means the deviation between highest and lowest line voltage divided by
Average Line Voltage of the three phases;

“Wind turbine generator (WTG)” means an IBR unit which converts the kinetic wind energy into
electric energy;

(2) Any other words, terms, definitions and symbols which are used herein and not defined in these regulations
shall have the same meanings respectively as assigned in the Act or any other regulation published by the
Authority.

3. Applicability of the Regulations:-

These regulations shall be applicable to all the users, requesters, Central Transmission Utility,

appropriate Load Despatch Centre and State Transmission Utility.

CHAPTER -1
GENERAL CONNECTIVITY REQUIREMENTS
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The requester/user shall be responsible for the planning, design, construction, reliability, protection and safe
operation of its own equipment subject to the regulations for construction, operation and maintenance,
connectivity, and other statutory provisions.

The new connection shall not cause any adverse effect on the grid. The grid shall continue to perform with
specified reliability, security and quality as per the Central Electricity Authority (Grid Standards) Regulations
in force. However, these regulations are not to be relied upon to protect the plant and equipment of the
requester/-user.

A requester is required to be aware, in advance, of the standards and conditions his system has to meet for
being integrated into the grid.

The requester/user shall participate in contingency operations such as load shedding, increasing or reducing
generation, islanding, black start, providing start-up power and restoration as per the procedure decided by
the Appropriate Load Despatch Centre.

The requester/ user shall carryout modifications in his equipment with respect to short circuit level,
protection coordination and other technical reasons considered necessary due to operational requirements.

Site Responsibility Schedule:

A Site Responsibility Schedule (SRS) for every connection point shall be filled by the requester/user
operating the facility at which connection is taking place.

The appropriate transmission utility or distribution licensee shall publish the proforma for Site Responsibility
Schedule (SRS) to be filled by the requester/user.

Following information shall be included in the Site Responsibility Schedule, namely, —

Schedule of electrical apparatus services and supplies;

Schedule of telecommunications and measurement apparatus; and

Safety rules applicable to each plant and apparatus.

Following information shall also be furnished in the Site Responsibility Schedule for each item of equipment
installed at the connection site, namely: —

the ownership of equipment;

the responsibility for control of equipment;

the responsibility for maintenance of equipment;

the responsibility for operation of equipment;

the manager of the site;

the responsibility for all matters relating to safety of persons at site; and

the responsibility for all matters relating to safety of equipment at site.

Access at Connection Site:

The requester or user, as the case may be owning the electrical plant shall provide reasonable access and
other required facilities to the licensee or Appropriate Transmission Utility or Appropriate Load Despatch
Centre, whose equipment is installed or proposed to be installed at the Connection Site for installation,
operation and maintenance, etc. of the equipment.

Site Common Drawings:

Site Common Drawings shall be prepared for each connection point by the owner of the Sub-station where
connection is taking place.

Cyber security:
(1) The requester/user shall comply with cyber security guidelines, regulations and the technical
standards for communication system in power sector laid down by the Authority.
(2) The requester/user shall also comply with cyber security guidelines/orders issued by the Central
Government, CERT-In, NSCS, NCIIPC from time to time.

The requester/user shall prepare single line schematic diagrams in respect of its facility and make the same
available to the Appropriate Load Despatch Centre, Appropriate Transmission Utility or licensee through
which his system is connected.

The requester/user shall follow the industry best practices and applicable industry standards in respect of the
equipment installation and its operation and maintenance.

The equipment including overhead lines and cables shall comply with the relevant Indian Standards and in
absence of Indian Standard, International Electrotechnical Commission Standard, Institute of Electrical and
Electronic Engineers Standard, European Norms Standard in the sequence of their appearance unless stated
otherwise:
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Provided that whenever an International Electrotechnical Commission Standard, Institute of Electrical and
Electronic Engineers Standard, European Norms Standard is followed, necessary corrections or modifications
shall be made for nominal system frequency, nominal system voltage, ambient temperature, humidity and
other conditions prevailing in India before actual adoption of the said Standard.

16. The equipment shall meet the requirements in accordance with the provisions specified in these
regulations and other technical regulations published by the Authority.
17. The effects of wind, storms, floods, lightening, elevation, temperature extremes, icing, contamination,

pollution and earthquakes must be considered in the design and operation of the connected facilities for
compliance of the provisions specified in these regulations.

18. All the provisions contained in these regulations shall be complied and met by the facility at the Pol.

19. The name plate rating, at specified environmental conditions, of various equipment including
transformers within the facility shall be used while assessing the compliance at Pol with the provisions
specified in these regulations.

20. There shall be no collector system limitation, internal network limitation, control system limitation,

protection system, environmental conditions or other limiting device in operation that would prevent the
facility from meeting the technical requirements at Pol specified in these regulations.

CHAPTER - 11
REQUIREMENTS FOR GENERATORS AND ESS

Synchronous Generating Station
Active Power Capability

21. The generating station shall be capable of providing the summation of Maximum Continuous Rating (MCR)
capacity of generating unit(s) minus the declared auxiliary consumption at Pol.

22. Automatic facilities shall be provided in the generating station.
Reactive Power Capability

23. The generating station shall be capable of supplying and absorbing dynamically varying reactive power

compensation at the Pol commensurate to 61.97% (0.85 pf) of summation of MCR capacity of generating
unit(s) in lagging (over-excited) condition to 32.87% (0.95 pf) of summation of MCR capacity of generating
unit(s) in leading (under-excited) condition of generating station:

Provided further that the above performance shall also be provided on a continuous basis with voltage
variation of £10% of nominal, frequency variation of (+) 4% and (-)5% and combined voltage and frequency
variation of +5%. However, for gas turbines, the above performance shall be provided on a continuous basis
for voltage variation of +5%.

Voltage Disturbance Ride Through
24, The generating station shall be able to operate for Short Circuit Ratio as per IEC 60034.

25. The generating station shall operate continuously in the voltage range 0.9 p.u to 1.1 p.u at the Pol and be able
to deliver the summation of MCR capacity of generating unit(s).
26. Voltage disturbances of any duration, for which the applicable voltage remains within the continuous

operation region, shall not cause the generating station or unit(s) to trip. The generating station or unit(s)
shall remain in operation during any such disturbance, and shall continue to deliver pre-disturbance level of
active power or available active power, whichever is less.

27. All instantaneous under / over voltage protection used within the generating station shall use filtered
quantities to reduce the possibility of mis-operation while providing protection to the desired equipment and
system. Any instantaneous under /over voltage protection(s) that has the possibility of disrupting the power
output of the entire generating station shall use at least one cycle (of fundamental frequency) measurement
window to reduce such possibility and the related impact on the grid.

Low Voltage Ride Through (LVRT)
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28. The generating station connected to the grid, shall remain connected to the grid for the duration

corresponding to the under voltage at the Pol on any or all phases (symmetrical or asymmetrical under
voltage conditions) as depicted by the thick line in the curve in Fig. 1
V1t : Actual Voltage; Vn: Nominal Voltage—
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Fig 1. Low Voltage Ride Through requirements for Synchronous Generating station
Note: The relevant voltage shall be the lowest magnitude fundamental frequency phasor component of the
phase-to-phase or phase-to ground voltages, whichever is less, at the Pol relative to the corresponding
nominal voltage.
The response of the generating station shall be stable if the voltage is outside the continuous operation limits
indicated in the Fig. 1. above:
Provided that during the low voltage ride through conditions, Generating Station shall have the overload
(current) capability as per IEC 60034.
High Voltage Ride Through (HVRT)
29. The generating station connected to the grid, shall remain connected to the grid for the duration

corresponding to the overvoltage at the Pol, on any or all phases (symmetrical or asymmetrical overvoltage
conditions) as depicted by the thick line in the curve in Fig. 2
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Fig. 2. High Voltage Ride through requirements for synchronous generating station

Note: The relevant voltage shall be the greatest magnitude fundamental frequency phasor component of the
phase-to-phase and phase-to ground voltages, whichever is high, at the Pol relative to the corresponding
nominal voltage.

The response of the generating station shall be stable if the voltage is outside the continuous operation limits
indicated in the Fig. 2 above.

Multiple Fault Ride Through (MFRT)

The generating station connected to the grid, shall remain connected to the grid for a series of up to 15
voltage disturbance below 0.9 p.u within any 5-minute period as per the LVRT capability:

Provided that during such period generating station shall remain connected for at least 06 voltage disturbance
below 0.5 p.u:

Provided further that during the multiple LVRT conditions, the generating station shall meet the performance
requirements specified in LVRT conditions.

While assessing multiple voltage disturbances, a fault that is re-established following operation of automatic
re-close Protection Scheme shall be counted as a separate voltage disturbance.

Freguency Ride through

The generating station shall be capable of operating in the frequency range 47.5 to 52 Hz and be able to
deliver the summation of MCR capacity of generating unit(s) in the frequency range of 49.5 Hz to 50.5 Hz on
a continuous manner:

Provided that the generating station shall be able to maintain its performance contained in this sub-clause
even with voltage variation of up to (+/-) 10%:

Provided further that there shall be a provision of keeping over-frequency settings above 52 Hz in case of
hydro generating stations.

Active Power Control

The generating unit(s) of aggregate capacity of100 MW and above at Pol shall have the provision to receive
the signal from the State Load Despatch Centre or Regional Load Despatch Centre, as the case may be, for
varying active power output.

All generating unit(s) irrespective of capacity shall have electronically controlled governing systems with
appropriate speed/load characteristics to regulate frequency. The governors of thermal generating unit(s)
shall have a droop of 3 to 6% of MCR and hydro generating unit(s) including PSP shall have a droop of 0 to
10% of MCR.
The governor shall be set with respect to a reference frequency of 50.00 Hz and response outside the dead
band shall be with respect to a total change in frequency. The inherent dead band of the generating unit or
frequency controller shall not exceed (+/-) 0.03 Hz.
The primary response requirement shall be as mentioned in Table 1 below:

Table 1. Primary response requirements

Type Response range

Coal, Lignite & Gas based thermal generating unit | (+/-) 5% of MCR

Hydro generating unit and On-stream PSP unit (+/-) 10% of MCR (subject to rated head being
available)
Off-stream PSP unit (+/-) 10% of MCR (subject to rated head being

available) for short duration

The generating unit shall give primary response instantaneously as per the capability upto (+/-) 5% or (+/-)
10% of their operating level/MCR, when the frequency deviates from the reference frequency:

Provided that ramping down is limited to the minimum technical level of the generating unit/station.

The ramp rate of the generating unit shall be as per Central Electricity Authority (Technical Standards for
Construction of Electrical Plants and Electric Lines) Regulations in force.
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Reactive Power Control

39. The generating unit(s) of aggregate capacity of 100 MW and above at Pol shall have the provision to receive
the signal from the State Load Despatch Centre or Regional Load Despatch Centre, as the case may be, for
varying reactive power output.

40. The excitation system for every generating unit:

(1)  shall have state of the art excitation system;

(2)  shall have Automatic Voltage Regulator (AVR).
Provided that a generating unit of 100 MW rating and above shall have Automatic Voltage Regulator with
digital control and two separate channels having independent inputs and automatic changeover; and

(3)  must have must have excitation control system that is capable of operating the stator continuously at 110% of
nominal voltage when operating at the MCR capacity.

41. Hydro generating unit having rated capacity of 50 MW and above-shall be equipped with facility to operate
in synchronous condenser mode.

42. The Automatic Voltage Regulator of generating unit of 100 MW and above shall include Power System
Stabilizer (PSS) with the following capabilities:

(1) two washout filters for each input, with ability to bypass one of them if necessary;

(2) sufficient (and not less than two) lead-lag transfer function blocks (or equivalent number of complex poles
and zeros) with adjustable gain and time-constants, to compensate fully for the phase lags due to the
Generating Unit;

(3) monitoring and recording equipment for key variables including inputs, output and the inputs to the lead-lag
transfer function blocks;

(4) equipment to permit testing of the power system stabilizer in isolation from the power system by injection of
test signals, sufficient to establish the transfer function of the power system stabilizer;

(5) measurements of rotor speed/voltage and Active Power/reactive power output of the Generating Unit as
inputs;

(6) an output limiter, which is continually adjustable over the range of (-)10% to (+)10% of stator voltage; and

(7)  sufficient flexibility to enable damping performance to be maximised, with the stabilising circuit responsive
and adjustable over a frequency range.

43. The Generating Station must have equipment capabilities and Control Systems sufficient to ensure that:

(1)  power system oscillations, for the frequencies of oscillation of the Generating Station against any other

Generating Station or device, are adequately damped;
(2)  operation of the Generating Station does not degrade the damping of any critical mode of oscillation of the
power system; and
3) operation of the Generating Station does not cause instability (including hunting of Tap-Changing
Transformer Control Systems) that would adversely impact other Equipment connected to the
grid.Synchronous Condenser

44, Synchronous condenser unit shall comply with the voltage disturbance ride-through, frequency ride-through,
and multiple fault ride-through and reactive power control requirements applicable to synchronous generating
stations as specified in these regulations.

Asynchronous Generating Station

Active Power Capability

45, The generating station shall be capable of providing its ICR capacity at Pol as per the maximum and
minimum ambient temperature determined as per the procedure given in Schedule I.
Reactive Power Capability

46. The capability is to be provided in compliance with the maximum and minimum ambient temperature
determined as per the procedure given in Schedule I.
47, The generating station shall be able to provide minimum dynamic reactive power capability for all active

power levels (Including at zero) as per the PQ curve in Fig. 3. The generating station shall be capable of
absorbing or supplying dynamically varying reactive power continuously when operating anywhere inside
the PQ curve in Fig. 3
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T Active power measured at Pol
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- 0.3287*ICR 0 +0.3287*ICR Reactive power injection measured at Pol

Fig. 3. Minimum Reactive power capability of generating station in terms of active power and reactive
power injection measured at Pol.

NOTE — 1) Exchange of reactive power may require the generating station to consume active power from
the grid due to losses when there is no available primary energy source.

2) The figure shows the minimum range for the reactive power capability required by this clause. The actual
capability of generating station may be higher.

3) WTG Type-Ill machines shall provide reactive power support as per dotted line below 0.1*ICR active
power output

PQ Curve to be followed in case of BESS during charging (absorption of active power, -P) and discharging
(injection of active power, +P) as well as in case of variable speed PSP during motoring (absorption of active
power, -P) and generating (injection of active power, +P), shall be the same as above.

48. The minimum dynamic Reactive Power Capability may be varied as shown in the QV curve when the
voltage at the Pol varies between 0.9 per unit and 1.1 per unit, where the generating station shall be capable
of absorbing or supplying Reactive Power continuously when operating anywhere inside the QV curve in
Fig.4.

Voltage measured at Pol

- 0.3287*ICR 0 +0.3287*ICR
Reactive power measured at Pol
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Fig. 4. Minimum Reactive power capability of generating station in terms of Voltage and reactive
power measured at Pol

QV Curve to be followed in case of BESS during charging (absorption of active power, +P) and discharging

(injection of active power, -P) as well as in case of variable speed PSP during motoring (absorption of active

power, -P) and generating (injection of active power, +P), shall be the same as above:

Provided that the generating station should coordinate their LVRT and HVRT activation limits so as to

achieve the above QV curve requirements.

Voltage Disturbance Ride Through

The Short Circuit Ratio at the Pol where the generating station is proposed to be connected shall in general
not be less than 5. However, the generating station shall stably operate at minimum SCR of 5 or the actual
SCR at the Pol, whichever is lower.

The generating station shall be capable of operating continuously in the voltage range 0.9 p.u to 1.1 p.u at the
Pol and be able to deliver ICR capacity.

The generating station shall have configurable low and high voltage ride through activation & deactivation
settings, the range of which shall be decided based on system studies to ensure stable plant operation during
voltage ride through conditions.

Voltage disturbances of any duration, for which the applicable voltage remains within the continuous
operation region, shall not cause the generating station or unit(s) to trip. The generating station or unit(s)
shall remain in operation during any such disturbance, and shall continue to deliver pre-disturbance level of
active power or available active power, whichever is less.

All instantaneous under / over voltage protection used within the generating station shall use filtered
quantities to reduce the possibility of mis-operation while providing protection to the desired equipment and
system. Any instantaneous under /over voltage protection(s) that has the possibility of disrupting the power
output of the entire generating station shall use at least one cycle (of fundamental frequency) measurement
window to reduce such possibility and the related impact on the grid.

The generating station reactive current response during voltage disturbance ride through shall meet the
following performance specifications as given in Table 2 below:

Table 2. Reactive Current Response Target range for asynchronous generating station

Parameter

Generating Station with Type-I11

All other Asynchronous Generating

WTGs Stations
Step response time NA <30 ms
Settling time <120 ms <100 ms

Settling band

(-)2.5%/(+)10% of generating station
maximum current

(-)2.5%/(+)10% of generating station
maximum current

Note: 1) The time delay required for the measurements is included in the step response time and settling time
specified in this table.

3) System conditions may require a slower response time. If so, the generating station shall have the
necessary flexibility in the settings to increase the response time as per the directions of the appropriate load
despatch centre.

Low Voltage Ride Through (LVRT)

The generating station connected to the grid, shall remain connected to the grid for the duration
corresponding to the under voltage at the Pol on any or all phases (symmetrical or asymmetrical under
voltage conditions) as depicted by the thick line in the curve in Fig. 5

V1t : Actual Voltage; Vn: Nominal Voltage—
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Fig. 5. Low Voltage Ride Through requirements for Asynchronous Generating station

Note: The relevant voltage shall be the lowest magnitude fundamental frequency phasor component of the
phase-to-phase or phase-to ground voltages, whichever is less, at the Pol relative to the corresponding
nominal voltage.

The generating station shall have the capability to select operation in either active current priority mode or
reactive current priority mode during low voltage ride through events. The mode during real-time operations
shall be selected as per the directions of appropriate load despatch centre. The generating station shall operate
in reactive current priority mode by default:

Provided that in the reactive current priority mode, the generating station shall provide incremental reactive
current:

Provided further that the reactive current priority mode does not necessarily mean that active power (or active
current) is reduced to zero. It means that the reactive current output (1g) is given first priority and has the full
current rating of the generating station available to it while the active current output (Ip) is constrained. The

active current Ip range varies from a maximum of V(1% — IZ) to a minimum of zero for asynchronous

generating stations and to (-) V{12, — 17) for energy storage systems, where Iq is the present value of
reactive current:

Provided also that, active power be restored to at least 90% of the pre-fault level within 1 second of
restoration of voltage. The active power recovery time shall be adjustable within a configurable range of 1.0
to 10 seconds.

During LVRT condition, the generating station shall have the overload (current) capability of minimum
1.1pu of the rated capacity and the reactive/active current shall be supplied considering apparent current
rating of 1.1pu.

The step response time for LVRT conditions shall be maximum 30 ms i.e. the generating station shall be
capable of injecting the incremental reactive current within 30 ms into the network. The injection of the
incremental reactive current shall also be withdrawn within 30 ms of the return of the voltage within the
continuous operating range. The response of the generating station shall be adequately damped.

For balanced faults and symmetrical over-voltage conditions, the generating station shall provide incremental
positive sequence reactive current support dependent on the Pol voltage:

Provided that the quantum of positive sequence reactive current injection shall be dependent on the reactive
current gain i.e. LVRT “K+” factor, value of which shall be decided through simulation studies by the
appropriate transmission utility and appropriate LDC based on the system strength and network stability in
the complex. The LVRT “K+” factor shall typically be in the range of 0 to 10.

For unbalanced faults and unsymmetrical over-voltage conditions, in addition to the incremental positive
sequence reactive current, the generating station shall inject negative sequence current dependent on Pol
negative sequence voltage:
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Provided that the quantum of negative sequence reactive current injection shall be dependent on the reactive
current gain i.e. LVRT “K-” factor, value of which shall be decided through simulation studies by the
appropriate transmission utility and load despatch centre based on the system strength and network stability
in the complex. The LVRT “K-” factor shall typically be in the range of 0 to 10:

Provided further that incremental negative sequence current from generating stations with Type-111 WTG
may not be completely controllable and shall be governed as per machine dynamics & converter control.

In the event the generating Station apparent current limit of 1.1pu is reached, either positive or negative
sequence current shall be reduced with a preference to be given to equal reduction of both currents.

High Voltage Ride Through (HVRT)

The generating station connected to the grid, shall remain connected to the grid for the duration
corresponding to the overvoltage at the Pol, on any or all phases (symmetrical or asymmetrical overvoltage
conditions) as depicted by the thick line in the curve in Fig 6:
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Fig. 6. High Voltage ride-through requirements for asynchronous generating station.

Note: The relevant voltage shall be the greatest magnitude fundamental frequency phasor component of the
phase-to-phase and phase-to ground voltages, whichever is high, at the Pol relative to the corresponding
nominal voltage.

The generating station shall have the capability to select operation in either active current priority mode or
reactive current priority mode during high voltage ride through events. The mode during real-time operations
shall be selected as per the directions of appropriate load despatch centre. The generating station shall operate
in reactive current priority mode by default:

Provided that, in the reactive current priority mode, the generating station shall provide incremental reactive
current:

Provided further that the reactive current priority mode does not necessarily mean that active power (or active
current) is reduced to zero. It means that the reactive current output (Iq) is given first priority and has the full
current rating of the generating station available to it while the active current output (Ip) is constrained. The

active current Ip range varies from a maximum of /{12, — 1) to a minimum of zero for asynchronous

generating stations and to (-) V(I3 — 1Z) for energy storage systems, where Iq is the present value of
reactive current:

Provided also that, active power be restored to at least 90% of the pre-fault level within 1 second of
restoration of voltage. The active power recovery time shall be adjustable within a configurable range of 1.0
to 10 seconds.

During HVRT condition, the generating station shall have the overload (current) capability of minimum
1.1pu of the rated capacity and the reactive/active current shall be supplied considering apparent current
rating of 1.1pu.

The step response time for HVRT conditions shall be maximum 30 ms i.e. the generating station shall be
capable of absorbing the incremental reactive current within 30 ms from the network. The absorption of the
incremental reactive current shall also be withdrawn within 30 ms of the return of the voltage within the
continuous operating range. The response of the generating station shall be adequately damped.
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For balanced faults and symmetrical over-voltage conditions, the generating station shall provide incremental
positive sequence reactive current support dependent on the Pol voltage:

Provided that the quantum of positive sequence reactive current absorption shall be dependent on the reactive
current gain i.e. HVRT “K+” factor, value of which shall be decided through simulation studies by the
appropriate transmission utility and appropriate Load Despatch Centre based on the system strength and
network stability in the complex. The HVRT “K+” factor shall typically be in the range of 0 to 10.

For unbalanced faults and unsymmetrical over-voltage conditions, in addition to the incremental positive
sequence reactive current, the generating station shall absorb negative sequence current dependent on Pol
negative sequence voltage:

Provided that the quantum of negative sequence reactive current absorption shall be dependent on the
reactive current gain i.e. HVRT “K-” factor, value of which shall be decided through simulation studies by
the appropriate transmission utility and load despatch centre based on the system strength and network
stability in the complex. The HVRT “K-” factor shall typically be in the range of 0 to 10:

Provided further that incremental negative sequence current from generating stations with Type-11l WTG
may not be completely controllable and shall be governed as per machine dynamics & converter control.

In the event the generating Station apparent current limit of 1.1pu is reached, either positive or negative
sequence current shall be reduced with a preference to be given to equal reduction of both currents.

Multiple Fault Ride Through

The generating station connected to the grid, shall remain connected to the grid for a series of up to 15
voltage disturbance below 0.9 p.u within any 5-minute period as per the LVRT capability:

Provided that during such period generating station shall remain connected for at least 06 voltage disturbance
below 0.5 p.u:

Provided further that during the multiple LVRT conditions, the generating station shall meet the performance
requirements specified in LVRT conditions.

While assessing multiple voltage disturbances, a fault that is re-established following operation of automatic
re-close Protection Scheme shall be counted as a separate voltage disturbance.

Freguency Ride Through

The generating station shall be capable of operating in the frequency range 47.5 to 52 Hz and be able to
deliver its ICR capacity in the frequency range of 49.5 Hz to 50.5 Hz on a continuous basis:

Provided that the generating station shall be able to maintain its performance contained in this sub-clause
even with voltage variation of up to (+/-) 5% subject to availability of commensurate  primary energy
source.

Within the specified frequency range of operation, the generating station shall ride through and shall not trip
for frequency excursions having an absolute rate of change of frequency (ROCOF) magnitude less than or
equal to 5.0 Hz/second. ROCOF shall be the average rate of change of frequency over an averaging window
of at least 0.1 second.

The rate of change of frequency (ROCOF) protection shall not impede the generating station from meeting
the voltage and frequency ride-through requirements specified in these regulations inclusive of ROCOF ride-
through requirements.

Voltage Phase Angle Change Ride Through

The generating unit shall ride through positive-sequence phase angle changes within a sub-cycle-to-cycle
time frame of the applicable voltage of less than or equal to (+/-) 25 electrical degrees. In addition, the
generating unit shall remain in operation for any change in the phase angle of individual phases caused by
occurrence and clearance of unbalanced faults, provided that the positive-sequence angle change does not
exceed the forestated criterion.

Active Power Control

The generating station with installed capacity of more than 10 MW connected at voltage level of 33 kV and
above:

(1) shall be equipped with the facility to control active power injection in accordance with a set point, capable

of being revised based on directions of the State Load Despatch Centre or Regional Load Despatch Centre,
as the case may be;
The frequency controller shall be set with respect to a reference frequency of 50.00 Hz and the response
outside the dead band shall be with respect to a total change in frequency.
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shall have frequency controller with a settable droop of 1 to 6% of ICR. The inherent dead band of the of the
frequency shall not exceed (+/-) 0.03 Hz:
Provided that for frequency deviations in excess of 0.3 Hz, the Generating Station shall have the facility to
provide an immediate (within 1 second) real power primary frequency response of at least 10% of the
maximum Alternating Current active power capacity.
shall have the operating range of the frequency response and regulation system from 10% to 100% of the
maximum Alternating Current active power capacity, corresponding to solar insolation or wind speed, as the
case may be;
shall be equipped with the facility for controlling the rate of change of power output at a ramp rate not more
than = 10% per minute at Pol.
The primary response requirement shall be as mentioned in Table 3 below:

Table 3. Primary response requirements

Type Response range

Solar, Wind and Battery Energy Storage System (+/-) 10% of ICR
(BESS)

The generating unit shall give primary response instantaneously as per the capability upto (+/-) 10% of their
operating level/ICR, when the frequency deviates from the reference frequency.

The overall dynamic primary frequency response capability of the generating station for a step change in
applicable frequency shall be within the ranges specified in Schedule I1.

Reactive Power Control

The generating station of aggregate capacity of 10 MW and above shall have the provision to receive the
signal from the State Load Despatch Centre or Regional Load Despatch Centre, as the case may be, for
varying reactive power output.

The generating station shall provide voltage regulation capability by changes in reactive power output
whenever the Pol voltage is in the continuous operation region for voltage.

The generating station shall provide the capabilities of the following mutually exclusive operating modes of
reactive power control functions:

Voltage control

Power factor control

Reactive power set point control

The generating station shall be capable of activating each of these modes one at a time. The generating
station shall be responsible for implementing setting modifications and mode selections, as specified by the
appropriate system operator within a time acceptable to the appropriate system operator.

The dynamic response of the generating station in all the control modes shall be stable and any oscillations
shall be positively damped.

Black Start Capability

BESS of aggregate capacity of 50 MW and above shall be capable of providing Black Start support. This
capability shall be utilized by appropriate load despatch centre based on system requirements.

The black start functionality shall be demonstrated during commissioning and verified periodically through
testing in accordance with these standards and other requirements as specified by the appropriate Load
Despatch Centre.

Grid Forming Control

The generating station with Grid Forming control shall comply with all regulations applicable to
asynchronous generating station.

The generating station with Grid Forming control shall independently provide near-instantaneous frequency
and voltage support. The primary control objective shall be to maintain the voltage phasor of the internal
voltage source, established through control strategies, as constant during the sub-transient time frame,
utilizing the converter’s full available current capacity.

The generating station with Grid Forming converters shall be capable of seamless transition to and from
islanded operation, ensuring stable reconnection to the main grid.

The generating station with Grid Forming control shall also be capable of injecting negative-sequence
currents for the purpose of maintaining voltage symmetry under unbalanced conditions, both during steady-
state and fault conditions.
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The generating station with Grid Forming control shall be capable of riding through positive-sequence phase
angle variations of up to +60 electrical degrees within a sub-cycle to one-cycle timeframe, relative to the
applicable voltage.

Energy Storage System (ESS)

The requirements applicable to ESS are as specified in Table 4 below:
Table 4. Requirements for ESS

Fixed Speed PSP Regulation 21 to 44

BESS Regulation 45 to 88

Variable Speed PSP Regulation 21 to 23, 32 to 44, 49 to 55 and 62
CHAPTER - 111

REQUIREMENTS FOR HVDC SYSTEMS AND FACTS (FLEXIBLE AC TRANSMISSION SYSTEM)

DEVICES

General Requirements

The HVDC system and FACTS devices shall be designed to meet all performance requirements specified in
these regulations and shall be compatible with the existing power system.

HVDC links can either be used to connect asynchronous grids with each other or can be embedded within a
single synchronous AC grid.

The HVDC system shall be capable of finding stable operation points with a minimum change in active
power flow and voltage level, during and after any planned or unplanned change in the HVDC system or AC
network to which it is connected.

The HVDC system owner shall ensure that the tripping or disconnection of an HVDC converter station, as
part of any multi-terminal or embedded HVDC system, does not result in transients at the Pol.

The HVDC system and FACTS devices shall withstand transient faults on HVAC lines in the network
adjacent or close to the HVDC system, and shall not cause any of the equipment in the HVDC system to
disconnect from the network due to auto-reclosure of lines in the network.

HVDC systems, including DC overhead lines, shall be capable of fast recovery from transient faults within
the HVDC system.

The appropriate transmission utility and distribution licensee shall specify and make available the method
and the pre-fault and post-fault conditions for the calculation of the minimum and maximum short circuit
power at the Pol. The ratio of fault level in MVA at any of the convertor station (for conventional current
source type), to the power flow on the LCC based HVDC bipole shall not be less than 3.0.

The HVDC system and FACTS shall be capable of operating within the range of short circuit power and
network characteristics specified by the appropriate transmission utility and distribution licensee.

The appropriate transmission utility and distribution licensee shall provide the network equivalents
describing the behavior of the network at the Pol, enabling the requester/user to design their system with
regard to at least, but not limited to, harmonics and dynamic stability over the lifetime of the HVDC system
and FACTS device.

The requester/user shall maintain a complete HVDC system and FACTS Devices control and protection
replica system without redundancy along with a real time simulator based on project specification at its
premises.

HVDC System and FACTS devices should have the feature of active filtering to manage the background
harmonics. The order and magnitude of harmonics to be attenuated at Pol may be decided by appropriate
transmission utility.

Performance of HVDC and FACTS devices shall be tested by a third-party accredited testing agency before
getting connected to the Grid.

System studies for evaluating dynamic performance testing of HVDC and FACTS devices during EMT
modelling stage and Real time Simulation shall be carried out considering at least two network cases i.e Peak
and Off-peak.
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103.

104.

System studies for interaction between nearby HVDC systems, FACTs devices, Generating Stations
(Asynchronous and synchronous) and Conventional AC equipment should be carried out in line with CIGRE
Technical Brochure (TB-934) (Interaction between nearby VSC-HVDC converters, FACTs devices, HV
power electronic devices and conventional AC equipment).

Reactive Power Capability

The VSC based HVDC system (at both converter ends) shall be capable of supplying and absorbing
dynamically varying reactive power at the Pol commensurate to 32.87% of rated power capacity of the
HVDC system. The capability is to be provided in compliance with the maximum and minimum ambient
temperature determined as per the procedure given in Schedule I.

105. The VSC HVDC system shall be able to provide minimum dynamic reactive power capability for all active

106.

power levels (including at zero) as per the PQ curve in Fig.7. The VSC HVDC system shall be capable of
absorbing or supplying dynamically varying reactive power continuously when operating anywhere inside the
PQ curve in Fig. 7:

* Active power measured at Pol

\ 4
Rated Power

‘ . .

- 0.3287*Rated Power 0 +0.3287*Rated Power ~ Reactive power measured at Pol

Fig. 7. Minimum Reactive power capability of HVDC system in terms of active power and reactive
power measured at Pol.

NOTE — 1) Exchange of reactive power may require the VSC HVDC system to consume active power from
the grid due to losses when there is no transfer of active power.

3) The figure shows the minimum range for the reactive power capability required by this clause. The VSC
HVDC system actual capability may be higher.

Provided that the PQ curve to be followed during charging (absorption of active power, -P) and discharging
(injection of active power, +P) shall be the same as above.

The minimum dynamic Reactive Power Capability may be varied as shown in the QV curve when the
voltage at the Pol varies between 0.9 per unit and 1.1 per unit, where the VSC HVDC system shall be
capable of absorbing or supplying Reactive Power continuously when operating anywhere inside the QV
curve in Fig. 8:
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Fig. 8. Minimum Reactive power capability of VSC HVDC system in terms of Voltage and reactive
power measured at Pol.

Provided that the QV Curve to be followed during charging (absorption of active power, -P) and discharging
(injection of active power, +P) shall be the same as above.

Voltage Disturbance Ride through

The HVDC system and FACTS devices shall operate continuously in the AC voltage range 0.9 p.uto 1.1 p.u
at the Pol and be able to deliver rated output.

The HVDC station and FACTS devices shall have configurable low and high voltage ride through activation
& deactivation settings, the range of which shall be decided based on system studies to ensure stable plant
operation during voltage ride through conditions.

All instantaneous under / over voltage protection used within the HVDC system and FACTS device shall use
filtered quantities to reduce the possibility of mal-operation while providing protection to the desired
equipment and system. Any instantaneous under /over voltage protection(s) which have the possibility of
disrupting the power output of the entire HVDC system shall use at least one cycle (of fundamental
frequency) measurement window to reduce such possibility and the related impact on the grid.

The VSC HVDC system and FACTS device reactive current response shall meet the following performance
specifications as given in Table 5 below:

Table 5. Reactive Current Response Target range for HVDC System and FACTS

Parameter VSC HVDC System and FACTS
Step response time <30 ms
Settling time <100 ms
Settling band (-)2.5%/(+)10% of HVDC System and FACTS maximum current

Note: 1) The time delay required for the measurements is included in the step response time and settling time
specified in this Table.

(c) System conditions may require a slower response time. If so, the HVDC System and FACTS shall
have the necessary flexibility in the settings to increase the response time as per the directions of the
appropriate load despatch centre.

Low Voltage Ride Through (LVRT)

The VSC HVDC System and FACTS Devices connected to the grid, shall remain connected to the grid for
the duration corresponding to the under voltage at the Pol on any or all phases (symmetrical or asymmetrical
under voltage conditions) as depicted by the thick line in the curve in Fig. 9

Vt: Actual Voltage; Vn: Nominal Voltage—
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Fig. 9. Low Voltage Ride Through requirements for VSC HVDC system and FACTS devices

Note: The relevant voltage shall be the lowest magnitude fundamental frequency phasor component of the
phase-to-phase or phase-to ground voltages, whichever is less, at the Pol relative to the corresponding
nominal voltage.

High Voltage Ride Through (HVRT)

The VSC HVDC System and FACTS Devices connected to the grid, shall remain connected to the grid for
the duration corresponding to the overvoltage at the Pol, on any or all phases (symmetrical or asymmetrical
overvoltage conditions) as depicted by the thick line in the curve in Fig 10:
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Fig. 10: High Voltage ride-through requirements for VSC HVDC system and FACTS devices.

Note: The relevant voltage shall be the greatest magnitude fundamental frequency phasor component of the
phase-to-phase and phase-to ground voltages, whichever is high, at the Pol relative to the corresponding
nominal voltage.

Multiple Fault Ride Through (MFRT)

The HVDC System and FACTS devices connected to the grid, shall remain connected to the grid for a series
of up to 15 voltage disturbance below 0.9 p.u within any 5-minute period as per the LVRT capability:
Provided that during such period HVDC System and FACTS devices shall remain connected for at least 06
voltage disturbance below 0.5 p.u:

Provided further that during the multiple LVRT conditions, the HVDC System and FACTS devices shall
meet the performance requirements specified in LVRT conditions.
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While assessing multiple voltage disturbances, a fault that is re-established following operation of automatic
re-close Protection Scheme shall be counted as a separate voltage disturbance.

Frequency Ride through

HVDC system and FACTS shall be capable of operating in the frequency range 47.5 to 52.5 Hz and be able
to deliver rated output in the frequency range of 48.5 Hz to 51 Hz:

Provided that the HVDC system and FACTS shall be able to maintain its performance contained in this sub-
clause even with voltage variation of up to (+/-) 5%.

Within the frequency range of operation specified, the HVDC system and FACTS devices shall ride through
and shall not trip for frequency excursions having an absolute rate of change of frequency (ROCOF)
magnitude less than or equal to 5.0 Hz/second. ROCOF shall be the average rate of change of frequency over
an averaging window of at least 0.1 second:

Provided that during black start operation using HVDC, the ROCOF withstand capability may be higher.

The rate of change of frequency (ROCOF) protection shall not impede the HVDC system and FACTS
devices from meeting the voltage and frequency ride-through requirements specified in these regulations
inclusive of ROCOF ride-through requirements.

Voltage Phase Angle Change Ride Through

The VSC HVDC system and FACTS shall ride through positive-sequence phase angle changes within a sub-
cycle-to-cycle time frame of the applicable voltage of less than or equal to (+/-) 25 electrical degrees. In
addition, it shall remain in operation for any change in the phase angle of individual phases caused by
occurrence and clearance of unbalanced faults, provided that the positive-sequence angle change does not
exceed the forestated criterion.

Active Power Control

The VSC HVDC system shall be capable of adjusting the transmitted active power up to its maximum
HVDC active power transmission capacity in each direction following an instruction from the appropriate
load despatch centre. The minimum step size for change in power shall be 1% of the maximum rated power.
The power reversal in LCC based HVDC links shall be possible from the maximum active power
transmission capacity in one direction to the maximum active power transmission capacity in the other
direction within 60 minutes. For LCC based HVDC Back-to-back stations, this duration shall be 30 minutes.
The VSC HVDC shall be designed for minimum 02 reversal operations per day. VSC based HVDC System
shall have the capability to transfer the maximum active power transmission capacity in one direction to the
maximum active power transmission capacity in the other direction on immediate basis.
The HVDC system shall be capable of adjusting the ramping rate of active power variations by at least 10%
per minute of active power order in upwards/downwards direction under all conditions.
The continuous and transient overload capability per pole shall be specified in the technical specifications.
The HVDC system designed for locations where low inertia/islanding situations are possible shall be capable
of providing synthetic inertia in response to frequency changes, activated in low or high-frequency conditions
by rapidly adjusting the active power to limit the rate of change of frequency.
The HVDC system shall be equipped with an independent control mode to modulate the active power output
of the HVDC converter station depending on the frequencies at all connection points of the HVDC system to
maintain stable system frequencies. The settings of frequency control shall be returnable to be changed on
recommendation of appropriate load despatch centre.

Reactive Power Control

The VSC HVDC system and FACTS devices shall provide voltage regulation capability by changes in
reactive power output whenever the Pol voltage is in the range for continuous operation.
The VSC HVDC system and FACTS devices shall provide the capabilities of the following mutually
exclusive operating modes of reactive power control functions:

(1) Voltage control

(2) Reactive power set point control
The VSC HVDC system and FACTS devices shall be capable of activating each of these modes one at a
time. The VSC HVDC system and FACTS devices shall be responsible for implementing setting



82 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I1I—SEC.4]

modifications and mode selections, as specified by the appropriate system operator within a time acceptable
to the appropriate system operator.

The dynamic response of the VSC HVDC system and FACTS devices in all the control modes shall be stable
and any oscillations shall be positively damped.

127. VSC HVDC system and FACTS devices shall be capable of operating in additional control modes as
specified by the appropriate transmissions utility and load despatch centre.

Power Oscillation Damping

128. HVDC and FACTS devices shall implement a power oscillation damping (POD) function in their controls,
which can be tuned to reduce the power system oscillations.

129. The HVDC system shall be capable of contributing to electrical damping of torsional frequencies with regard
to sub synchronous torsional interaction (SSTI) damping control. The appropriate transmission utility shall
provide input parameters, to the extent available, related to the equipment and relevant system conditions in
its network. The SSTI studies shall be carried out by the requester/user.

Black Start Capability

130. The Black start capability shall be possible for both the converter stations of the VSC HVDC system.
Transmission Service Provider (TSP) shall determine and provide any additional equipment that is required
to be able to carry out black start in both directions. This shall include any hardware and all the necessary
control functions to perform the black start.

CHAPTER - IV
REQUIREMENTS FOR BULK CONSUMERS AND DISTRIBUTION SYSTEMS

General Requirements

131. The bulk consumer(s) shall not energize transmission or distribution system by injecting supply from his
generators or any other source either by automatic controls or manually unless specifically provided for in the
connection agreement with the Transmission or Distribution Licensee.

132. The Short Circuit Ratio at the Pol where the Inverter-interfaced bulk consumer is proposed to be connected
shall in general be not less than 5. The Inverter-interfaced bulk consumer shall stably operate at minimum
SCR of 5 or the actual SCR at the Pol, whichever is lower.

133. The Voltage-disturbance ride-through, frequency ride through and Voltage Phase-angle ride through
requirements shall be applicable to Inverter-interfaced bulk consumers having capacity of 50 MW or above at
Pol.

Reactive Power Capability

134. The inverter-interfaced bulk consumers shall be capable of supplying and absorbing dynamically varying
reactive power at the Pol commensurate to 32.87% (0.95pf lagging/leading) of rated power capacity of
inverter-interfaced bulk consumers. The capability is to be provided in compliance with the maximum and
minimum ambient temperature determined as per the procedure given in Schedule I.

135.  The inverter-interfaced bulk consumers shall be able to provide minimum dynamic reactive power capability
for all active power levels (including at zero power being drawn by the inverter-interfaced bulk consumers)
as per the shown PQ curve in Fig. 11. The inverter-interfaced bulk consumers must be capable of absorbingor
supplying Reactive Power continuously when operating anywhere inside the PQ curve in Fig. 11.
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Fig. 11. Minimum Reactive power capability of inverter-interfaced bulk consumer in terms of active

power and reactive power drawal measured at Pol.
NOTE - 1) Exchange of reactive power may require the inverter-interfaced bulk consumers to consume

active power from the grid due to losses.
2) The figure shows the minimum range for the reactive power capability required by this standard. The

inverter-interfaced bulk consumers' actual capability may be higher.

136. The minimum dynamic Reactive Power Capability of the inverter-interfaced bulk consumer may be varied as
shown in the QV curve in Fig. 12. when the voltage at the Pol varies between 0.9 per unit and 1.1 per unit,
where the inverter-interfaced bulk consumer must be capable of absorbing or supplying Reactive Power

continuously when operating anywhere inside the QV curve.

Voltage measured at Pol

0
1
'
'
1

- 0.3287*Rated Power +0.3287* Rated Power
Reactive power drawal measured at Pol

Fig. 12. Minimum Reactive power capability of inverter-interfaced bulk consumer in terms of voltage
and reactive power measured at Pol.
137 The distribution licensee shall provide adequate reactive compensation to meet the reactive power
requirement in their system so that power factor is maintained within + 0.95.
138. The bulk consumer other than inverter-interfaced bulk consumer shall provide adequate reactive
compensation in their system so as maintain unity power factor at Pol:
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Provided that the bulk consumer other than inverter-interfaced bulk consumer shall have the capability to
maintain power factor in the range of £ 0.95 as per the directions of appropriate load despatch centre.
Voltage Disturbance Ride Through

139.  The inverter-interfaced bulk consumers shall be capable of operating continuously in the voltage range 0.9
p.uto 1.1 p.u at the Pol and be able to draw rated power.

140.  The inverter-interfaced bulk consumer shall have configurable low and high voltage ride through activation
& deactivation settings, the range of which shall be decided based on system studies to ensure stable plant
operation during voltage ride through conditions.

141.  All instantaneous under / over voltage protection used within the inverter-interfaced bulk consumer shall use
filtered quantities to reduce the possibility of mal-operation while providing protection to the desired
equipment and system. Any instantaneous under /over voltage protection(s) which has the possibility of
disrupting the power drawl of the entire inverter-interfaced bulk consumer shall use at least one cycle (of
fundamental frequency) measurement window to reduce such possibility and the related impact on the grid.

142. The inverter-interfaced bulk consumer’s current response shall meet the following performance
specifications as given in Table 6 below:

Table 6: Reactive Current Response Target range for inverter-interfaced bulk consumer

Parameter Inverter-interfaced bulk consumers
Step response time <30 ms
Settling time <100 ms

(-)2.5%/(+)10% of inverter-interfaced
bulk consumer’s maximum current

Note: 1) The time delay required for the measurements is included in the step response time and
settling time specified in this table.
2) System conditions may require a slower response time. If so, the inverter-interfaced bulk
consumer shall have the necessary flexibility in the settings to increase the response time as per
the directions of the appropriate load despatch centre.
Low Voltage Ride Through (LVRT)

143. The inverter-interfaced bulk consumer connected to the grid, shall remain connected to the grid for the
duration corresponding to the under voltage at the Pol on any or all phases (symmetrical or asymmetrical
under voltage conditions) as depicted by the thick line in the curve in Fig. 13
Vt: Actual Voltage; Vn: Nominal Voltage—

Settling band

Vi/Vn

»
L

Ooms 300 ms 3000 ms 10000 ms Time (ms)
Fig. 13. Low Voltage Ride Through requirements for inverter-interfaced bulk consumer
Note: The relevant voltage shall be the lowest magnitude fundamental frequency phasor component of the
phase-to-phase or phase-to ground voltages, whichever is less, at the Pol relative to the corresponding
nominal voltage.

144.  The inverter-interfaced bulk consumer shall have the capability to select operation in either active current
priority mode or reactive current priority mode during low voltage ride through events. The mode during
real-time operations shall be selected as per the directions of appropriate load despatch centre. The inverter-
interfaced bulk consumer shall operate in reactive current priority mode by default:
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Provided that, in the reactive current priority mode, the inverter-interfaced bulk consumer shall deliver
incremental reactive current:

Provided further that the reactive current priority mode does not necessarily mean that active power (or active
current) is reduced to zero. It means that the reactive current output (Iq) is given first priority and has the full
current rating of the inverter-interfaced bulk consumer available to it while the active current output (Ip) is
constrained. The active current Ip range varies from zero to (-) V(IZa. — 15) for inverter-interfaced bulk
consumer, where Iq is the present value of reactive current;

Provided also that, active power be restored to at least 90% of the pre-fault level within 1 second of
restoration of voltage. The active power recovery time shall be adjustable within a configurable range of 1.0
to 10 seconds.

During LVRT condition, the inverter-interfaced bulk consumer shall have the overload (current) capability of
minimum 1.1pu of the rated capacity and the reactive current shall be supplied considering apparent current
rating of 1.1pu.

The step response time for LVRT conditions shall be maximum 30 ms i.e. the inverter-interfaced bulk
consumer shall be capable of injecting the incremental reactive current within 30 ms into the network. The
injection of the incremental reactive current shall also be withdrawn within 30 ms of the return of the voltage
within the continuous operating range. The response of the inverter-interfaced bulk consumer shall be
adequately damped.

For balanced faults and symmetrical over-voltage conditions, the inverter-interfaced bulk consumer shall
provide incremental positive sequence reactive current support dependent on the Pol voltage:

Provided that the quantum of positive sequence reactive current injection shall be dependent on the reactive
current gain i.e. LVRT “K+” factor, value of which shall be decided through simulation studies by the
appropriate transmission utility and appropriate Load Despatch Centre based on the system strength and
network stability in the complex. The LVRT “K+” factor shall typically be in the range of 0 to 10.

For unbalanced faults and unsymmetrical over-voltage conditions, in addition to the incremental positive
sequence reactive current, the inverter-interfaced bulk consumer shall inject negative sequence current
dependent on Pol negative sequence voltage:

Provided that the quantum of negative sequence reactive current injection shall be dependent on the reactive
current gain i.e. LVRT “K-” factor, value of which shall be decided through simulation studies by the
appropriate transmission utility and load despatch centre based on the system strength and network stability
in the complex. The LVRT “K-” factor shall typically be in the range of 0 to 10.

In the event the inverter-interfaced bulk consumer apparent current limit of 1.1pu is reached, either positive
or negative sequence current shall be reduced with a preference to be given to equal reduction of both
currents.

High Voltage Ride Through (HVRT)
The inverter-interfaced bulk consumer connected to the grid, shall remain connected to the grid for the

duration corresponding to the overvoltage at the Pol, on any or all phases (symmetrical or asymmetrical
overvoltage conditions) as depicted by the thick line in the curve in Fig 14
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Fig. 14. High Voltage ride-through requirements for inverter-interfaced bulk consumer.

Note: The relevant voltage shall be the greatest magnitude fundamental frequency phasor component of the
phase-to-phase and phase-to ground voltages, whichever is high, at the Pol relative to the corresponding
nominal voltage.

The inverter-interfaced bulk consumer shall have the capability to select operation in either active current
priority mode or reactive current priority mode during high voltage ride through events. The mode during
real-time operations shall be selected as per the directions of appropriate load despatch centre. The inverter-
interfaced bulk consumer shall operate in reactive current priority mode by default:

Provided that, in the reactive current priority mode, the inverter-interfaced bulk consumer shall provide
incremental reactive current:

Provided further that the reactive current priority mode does not necessarily mean that active power (or active
current) is reduced to zero. It means that the reactive current output (1q) is given first priority and has the full
current rating of the inverter-interfaced bulk consumer available to it while the active current output (Ip) is
constrained. The active current Ip range varies from zero to (-) v (I3, — 17 for inverter-interfaced bulk
consumer, where Iq is the present value of reactive current:

Provided also that, active power be restored to at least 90% of the pre-fault level within 1 second of
restoration of voltage. The active power recovery time shall be adjustable within a configurable range of 1.0
to 10 seconds.

During HVRT condition, the inverter-interfaced bulk consumer shall have the overload (current) capability of
minimum 1.1pu of the rated capacity and the reactive current shall be absorbed considering apparent current
rating of 1.1pu.

The step response time for HVRT conditions shall be maximum 30 ms i.e. the inverter-interfaced bulk
consumer shall be capable of providing the incremental reactive current within 30 ms to the network. The
absorption of the incremental reactive current shall also be withdrawn within 30 ms of the return of the
voltage within the continuous operating range. The response of the inverter-interfaced bulk consumer shall be
adequately damped.

For balanced faults and symmetrical over-voltage conditions, the inverter-interfaced bulk consumer shall
provide incremental positive sequence reactive current support dependent on the Pol voltage:

Provided that the quantum of positive sequence reactive current absorption shall be dependent on the reactive
current gain i.e. HVRT “K+” factor, value of which shall be decided through simulation studies by the
appropriate transmission utility and appropriate LDC based on the system strength and network stability in
the complex. The HVRT “K+” factor shall typically be in the range of 0 to 10.

For unbalanced faults and unsymmetrical over-voltage conditions, in addition to the incremental positive
sequence reactive current, the inverter-interfaced bulk consumer shall absorb negative sequence current
dependent on Pol negative sequence voltage:

Provided that the quantum of negative sequence reactive current absorption shall be dependent on the
reactive current gain i.e. HVRT “K-” factor, value of which shall be decided through simulation studies by
the appropriate transmission utility and load despatch centre based on the system strength and network
stability in the complex. The HVRT “K-” factor shall typically be in the range of 0 to 10.



[9TT HH—=vE 4] T T TSI © T 87

156.

157.

158.

159.

160.

161.

162

163.

164.

165.

166.

167.

168.

If the inverter-interfaced bulk consumer apparent current limit of 1.1pu is reached, either positive or negative
sequence current shall be reduced with a preference to be given to equal reduction of both currents.
Multiple Fault Ride Through (MFRT)
The inverter-interfaced bulk consumers connected to the grid, shall remain connected to the grid for a series
of up to 15 voltage disturbance below 0.9 p.u within any 5-minute period as per the LVRT capability:
Provided that during such period inverter-interfaced bulk consumers shall remain connected for at least 06
voltage disturbance below 0.5 p.u:
Provided further that during the multiple LVRT conditions, the inverter-interfaced bulk consumers shall meet
the performance requirements specified in LVRT conditions.
While assessing multiple voltage disturbances, a fault that is re-established following operation of automatic
re-close Protection Scheme shall be counted as a separate voltage disturbance.

Frequency Ride through

The inverter-interfaced bulk consumers shall be capable of operating in the frequency range 47.5 to 52 Hz
and be able to draw rated power in the frequency range of 49.5 Hz to 50.5 Hz on a continuous manner basis:
Provided further that the inverter-interfaced bulk consumers shall be able to maintain its performance
contained in this sub-clause even with voltage variation of up to (+/-) 5%.

Within the frequency range of operation specified, the inverter-interfaced bulk consumers shall ride through
and shall not trip for frequency excursions having an absolute rate of change of frequency (ROCOF)
magnitude that is less than or equal to 5.0 Hz/second. ROCOF shall be the average rate of change of
frequency over an averaging window of at least 0.1 second.

The rate of change of frequency (ROCOF) protection shall not impede the inverter-interfaced bulk consumers
from meeting the voltage and frequency ride-through requirements specified in these regulations inclusive of
ROCOF ride-through requirements.

Voltage Phase Angle Change Ride Through

The inverter-interfaced bulk consumers shall ride through positive-sequence phase angle changes within a
sub-cycle-to-cycle time frame of the applicable voltage of less than or equal to (+/-) 25 electrical degrees. In
addition, the inverter-interfaced bulk consumers shall remain in operation for any change in the phase angle
of individual phases caused by occurrence and clearance of unbalanced faults, provided that the positive-
sequence angle change does not exceed the forestated criterion.

Active Power Control

The bulk consumer shall be equipped with the facility for controlling the rate of change of power drawl at
Pol at a ramp rate of not more than £ 10% per minute. The power adjustment must be possible from any
operating point:
Provided that power changes due to instructions from the grid operator must occur at a rate not exceeding +
20% per minute.
The bulk consumers with aggregated capacity of 50 MW and above at Pol shall have the provision to receive
the signal from the State Load Despatch Centre or Regional Load Despatch Centre, as the case may be, for
varying active power support.
The bulk consumers shall have flexible operation capability with minimum power level of at least forty (40)
percent.

Reactive Power Control

The bulk consumers with aggregated capacity of 50 MW and above at Pol shall have the provision to receive
the signal from the State Load Despatch Centre or Regional Load Despatch Centre, as the case may be, for
varying reactive power output.

The bulk consumer shall provide voltage regulation capability by changes in reactive power output whenever
the Pol voltage is in range for the continuous operation.

The bulk consumer shall provide the capabilities of the following mutually exclusive operating modes of
reactive power control functions:

(1) Voltage control

(2) Power factor control

(3) Reactive power set point control
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The bulk consumer shall be capable of activating each of these modes one at a time. The bulk consumer shall
be responsible for implementing setting modifications and mode selections, as specified by the appropriate
system operator within a time acceptable to the appropriate system operator.
The dynamic response of the bulk consumer in all the control modes shall be stable and any oscillations shall
be positively damped.
CHAPTER -V
CONNECTIVITY PROCEDURE

General Requirements

169.  The State Transmission Utility shall inform the Central Transmission Utility and the Authority, within thirty
days of acceptance of application of any requester for connectivity to its electricity system.

170.  The requester or user, as the case may be, shall get its generating unit(s) or station, of such capacity,
registered with e-GEN portal of the Authority and get an online generated Unique Registration Number:
Provided that no generating unit(s) or generating station shall be granted connectivity with the grid without
the unique registration number.

171.  The appropriate transmission utility or distribution licensee shall ensure that before connectivity to the grid,
all the provisions with regard to the connectivity specified in these regulations are complied with by the
requester

172. Hybrid generating station shall comply with the relevant regulations applicable to synchronous and
asynchronous generating stations specified in these regulations for respective stations individually at Pol:
Provided that synchronous and asynchronous generating stations shall not impede each other’s capability to
meet the respective compliances as specified in these regulations.

173.  Hybrid generating station shall submit the integrated simulation model and study of the Hybrid generating
station to appropriate transmission utility or distribution licensee.

174.  The qualified coordinating agency (QCA)/Lead generator/Park Developer shall act as repository for the
simulation models of each generating station in co-located generating station.

175. The QCA/Lead Generator/Park Developer shall provide the simulation models of the commissioned capacity
of all the generating stations existing in a co-located generating station to the requester for simulation study.

176. The appropriate transmission utility or distribution licensee in consultation with appropriate Load Despatch
Centre shall publish the compliance verification guidelines from time to time under intimation to Central
Electricity Authority. The compliance verification guidelines shall contain the technical data submission
requirements, list of reports/certificates/models to be submitted by the requester, list of site tests, list and
scenarios of compliance verification studies, model submission requirements.

177. The appropriate Load Despatch Centre shall publish a detailed procedure covering modalities for FTE and
integration of new or modified power system element under intimation to Central Electricity Authority. The
procedure shall specify requirements for integration with the grid such as protection, telemetry and
communication systems; metering; statutory clearances, timelines for submission of data for system study.
list of site test for validation plant simulation model and post-commissioning monitoring requirements:
Provided in absence of such procedure by SLDC, NLDC procedure shall prevail.

178. The Appropriate Transmission Utility or distribution licensee shall publish a detailed procedure for the
modalities of interconnection study.
Connectivity Stages

179. The requester/user, appropriate transmission utility and distribution licensee shall adhere to the connectivity

stages contained in the flowchart provided in Schedule I11.
Retirement, Up-rating and De-rating of generating unit(s)

180.  The guidelines issued by the Authority from time to time shall be applicable to the conventional sources of
electricity generation i.e. Coal/Lignite, Diesel, Gas based power plants and Large Hydroelectric plants (above
25 MW), for the retirement, uprating & derating of generating unit(s).

181.  The grid connectivity procedure and requirements specified in these regulations shall also be followed for the
up-rating and de-rating of the generating unit(s).
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CHAPTER - VI
POWER QUALITY

General Requirements
182. The user/requester must ensure and verify that the facility is designed, constructed and configured in

compliance with the Harmonic current distortion limits at the Pol.
183.  Harmonic filters shall be installed before FTE of facility of requester (part or full capacity) based on the

system study.

Harmonic Current distortion Limits

184.  The measurement methodology shall follow IEC 61000-4-7 Class | and IEC 61000-4-30 Class A and the
statistical methodology for measuring harmonic distortion contribution shall follow IEEE Std 519.

185.  The measurement data for 2nd to 50th Harmonics level for every 10% of generation shall be provided by
user/requester in the Table 7 below:
Table 7: Format for Harmonic current distortion data

Harm . Frequency Background S.hor-t
. Frequ Harmonic current ( for Dependent circuit
onic . Voltage
Order ency each phase — A,B,C) Harmonic Harmonics level
Impedance (MVA)
consider
Phase G B ed at
Tagn in (condu | (susep % of PCC
: itude
[] Hy Magnitu degree | Ctance | tance) fundam | Phase level
de : S JorR | orX
(in . ental
%) (Resist | (React
ance) | ance)
2 100
3 150
4 200

User/requester shall also submit the following information along with the measurements:
(3) 3-phase Short circuit level (KVA) at which the test was conducted
(4) Background voltage harmonics during testing (in % and upto 50th harmonics/THD)
Similar format may be used for inter-harmonics and high frequency harmonics also.
186.  The harmonic current distortion limits at Pol shall be as per the latest IEEE 519 standard or latest IEEE 2800
as per the applicability.
Voltage Unbalance
187.  The voltage Unbalance at 33 kV and above shall not exceed 3.0% at Pol.
188.  The measurement methodology shall follow IEC 61000-4-7 Class | and IEC 61000-4-30 Class A and the
statistical methodology for measuring voltage unbalance follow IEC 61000-3-13.
Flicker
189.  The facility shall not introduce flicker beyond the limits specified in IEC 61000-3-7.
190.  The measurement methodology shall follow IEC 61000-4-7 Class | and IEC 61000-4-30 Class A and the
statistical methodology for measuring flicker shall follow IEC 61000-3-7.
191.  The permissible limit of voltage fluctuation for step changes which may occur repetitively is 1.5% and for
occasional fluctuations other than step changes the maximum permissible limit is 3%.
DC Content

192.  The facility shall not inject DC current greater than 0.5 % of the rated output at the Pol.
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The measurement methodology shall follow IEC 61000-4-7 Class | and IEC 61000-4-30 Class A.

CHAPTER - VII
DATA COMMUNICATION AND EXCHANGE

The Authority Shall publish the Compliance Monitoring Guidelines which shall cover the requirements such
as formats for data submission, site testing etc.; responsibilities and actions for non-compliance to maintain
the conformity of these regulations after the facility gets connected to the power system.

Measurement of harmonic content distortions which includes total current distortion and individual harmonic
order distortion, DC injection and flicker shall be done at least once in a year by user/requester in presence of
the parties concerned and the indicative date for the same shall be mentioned in the connection agreement:
Provided that in addition to annual measurement, if distribution licensee or transmission licensee or the
generating company, as the case may be, desires to measure harmonic content or DC-injection or flicker or
other power quality parameters, it shall inform the other party in writing and the measurement shall be
carried out within 5 working days.

The report of the annual measurement shall be submitted to the Appropriate Transmission Utility or
distribution licensee and appropriate Load Despatch Centre.

The requester/user shall make arrangements for integration of the controls and tele-metering features of their
system into the Automatic Generation Control, Automatic Load Shedding, Special Protection System,
Energy Management Systems (EMS) and Supervisory Control and Data Acquisition System (SCADA) of the
respective state or region.

The requester/user shall cooperate with the Regional Power Committee/ appropriate Load Despatch Centre
for tuning of Power System Stabilizer provided in the excitation system/Power Plant Controller of the
generating unit(s), Power Oscillation Damping Controller (POD) in HVDCs and FACTS devices.

The requester/user shall abide by the coordinated outage plan of the state and region in respect of generating
unit(s) and transmission lines as approved by the Regional Power Committee.

The requester/user shall furnish data as required by appropriate Transmission Utility or Transmission
Licensee, Appropriate Load Despatch Centre, appropriate Regional Power Committee, and any committee
constituted by the Authority for system studies or for facilitating analysis of tripping or disturbance in power
system;

The requester/user shall furnish data as required by the Appropriate Transmission Utility or by the licensee or
generating station with whose system the inter-connection is proposed, for permitting inter-connection with
the grid; the content of information exchanges including a precise list of data shall be specified by the
appropriate Transmission Utility or Distribution Licensee

The requester/user shall provide necessary facilities for voice and data communication and transfer of on-line
operational data, such as voltage, frequency, line flows, and status of breaker and isolator position and other
parameters as prescribed by the Appropriate Load Despatch Centre.

The requester/user shall maintain meters and communication system in its jurisdiction in good condition.

The data and communication systems shall be provided as per the Central Electricity Authority (Technical
Standards for Communication System in Power System Operations) Regulations in force.
Metering shall be provided as specified in the Central Electricity Authority (Installation and Operation of
Meters) Regulations in force.
Periodic tests shall be carried out once every 5 years for all power system elements by the user for
ascertaining the correctness of mathematical models used for simulation studies as well as for ensuring the
compliance of these regulations. The test report and models shall be submitted to appropriate transmission
utility and appropriate Load Despatch Centre. Any non-compliance of these regulations shall be reported to
the Authority by the appropriate transmission utility and appropriate Load Despatch Centre.
The requester/user shall provide to the appropriate Load Despatch Centre, the fault recording and dynamic
system behavior monitoring of his plant connected to the grid at 220 kV and above, as specified in Table 8
below:

Table 8: Specifications for fault recorder and dynamic behavior monitoring of plant

Sr No Requirement Specification
1 Pre-event buffer/pre-trigger(fault) upto 1 second (waveform)
2 Post-event recording/post-trigger >10 seconds (waveform)

(fault)
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3 Sampling rate >12.8 kHz

4 Storage Memory 1 GB or more

5 Harmonics Monitoring 100" order (magnitude)

6 Harmonic Phase Angle Measurement | Required

and Analysis

7 Primary Frequency Should provide one cycle high speed frequency
reading with a frequency resolution of better than
10 mHz.

8 Response Time 10 ms or faster

All such equipment shall be provided with time synchronization facility for global common time reference.

CHAPTER - VIII
PROTECTION

The requester/user shall cooperate with the Regional Power Committee, and appropriate Load Despatch
Centres for protection coordination and settings of its protective relays.
The generator transformer windings in synchronous generating stations shall have delta connection on low
voltage side and star connection on high voltage side. Star point of high voltage side shall be effectively
(solidly) earthed so as to achieve the Earth Fault Factor of 1.4 or less.
Every generating unit(s) shall have standard protections to protect the unit(s) not only from faults within the
unit(s) and within the station but also from faults in transmission lines. For generating unit(s) having rated
capacity greater than 100 MW, two independents sets of protections acting on two independent sets of trip
coils fed from independent Direct Current (DC) supplies shall be provided. The protections shall include but
not be limited to the Local Breaker Back-up (LBB) protection.
Basic Insulation Level and Insulation Co-ordination:
Basic Insulation Level (BIL) of various items of equipment and ratings of surge arresters for generating
stations, lines and sub-stations shall be decided on the following order of priority, namely: —
ensure safety to public and operating personnel;
avoid permanent damage to plant;
prevent failure of costly equipment;
minimise circuit interruptions; and
minimise interruptions of power supply to consumers.
Insulation co-ordination of equipment and lines on both sides of a connection point belonging to the
requester/user and the grid shall be accomplished and the co-ordination shall be done by the appropriate
Transmission Utility.
Protection system shall be designed to reliably detect faults on various abnormal conditions and provide an
appropriate means and location to isolate the equipment or system automatically. The protection system must
be able to detect power system faults within the protection zone. The protection system should also detect
abnormal operating conditions such as equipment failures or open phase conditions.
Every element of the power system shall be protected by a standard protection system having the required
reliability, selectivity, speed, discrimination and sensitivity. Where failure of a protective relay in the
user/requester’s system has substantial impact on the grid, it shall connect an additional protection as back up
protection besides the main protection.
Notwithstanding the protection systems provided in the grid, the requester/user shall provide requisite
protections for safeguarding his system from the faults originating in the Grid.
Protection Scheme such as under frequency relay for load shedding, voltage instability, angular instability,
generation backing down or Islanding Schemes may also be required to be provided to avert system
disturbances.
Protection co-ordination issues shall be finalized by the Regional Power Committee.

The requester/user shall develop protection manuals conforming to various standards for the reference and
use of its personnel.
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For Distribution Systems and Bulk Consumers, under frequency and df/dt (rate of change of frequency with
time) relays shall be employed for automatic load control in a contingency to ensure grid security under
conditions of falling grid frequency in accordance with the decision taken in the Regional Power Committee.
The transmission lines and sub-stations connected to the grid shall comply with the following in addition to
the general connectivity conditions:
Protection for the Transmission Lines and equipment at Substation shall be provided as per Schedule-V of
Central Electricity Authority (Technical Standards for Construction of Electrical Plants and Electric Lines)
Regulation in force.
Circuit breakers, isolators and all other current carrying equipment shall be capable of carrying normal and
emergency load currents without damage. The equipment shall not become a limiting factor on the ability of
transfer of power on the inter-state and intra-state transmission system.
All circuit breakers and other fault interrupting devices shall be capable of safely interrupting fault currents
for any fault that they are required to interrupt. The circuit Breakers shall have this capability without the use
of intentional time delay in clearing the fault. Minimum fault interrupting requirement need be specified by
the appropriate Transmission Utility. The Circuit Breaker shall be capable of performing all other required
switching duties such as, but not limited to, capacitive current switching, load current switching and out-of-
step switching. The Circuit Breaker shall perform all required duties without creating transient over-voltages
that could damage the equipment provided elsewhere in the grid. The short circuit capacity of the circuit
breaker shall be based on short-term and perspective transmission plans as finalized by the Authority.
Earth Fault Factor for an effectively earthed system shall be not more than 1.4.
Power Supply to Sub-Station Auxiliaries, shall:

0] for alternating current (AC) supply (Applicable to new sub-station):
220 kV and above: Two high tension (HT) supplies shall be arranged from two independent sources. These
two sources shall be such that outage of both the sources does not occur simultaneously. One of the two high
tension supplies shall be standby to the other. In addition, an emergency supply from diesel generating (DG)
source of suitable capacity shall also be provided:
Provided that Asynchronous Generating Station may install a second diesel generating (DG) source of
suitable capacity for their auxiliary supply requirements.
66 kV and below 220 kV: There shall be one HT supply and one diesel generating source.
33 kV and below 66 kV: There shall be one HT supply.

(i)  Fordirect current (DC) Supply (Applicable to new sub-stations):
Sub-stations of transmission system for 132 kV and above and sub-stations of all generating stations: There
shall be two sets of batteries, each equipped with its own charger.
For sub-stations below 132 kV: There shall be one set of battery and charger.

CHAPTER - IX
MISCELLANEOUS

Repeal and Saving:
The Central Electricity Authority (Technical Standards for Connectivity to the Grid) Regulations, 2007 in
force are hereby repealed.

Notwithstanding such repeal, anything done or purported to have been done under the repealed
regulations shall be deemed to have been done or purported to have been done under the relevant
provisions of these regulations.

Power to remove difficulty
If any difficulty arises in giving effect to the provisions of these regulations, the Authority may, on its
own or on an application made before it by any entity, by order, make such provisions not inconsistent
with the provisions of the Act or provisions of other regulations specified by the Authority, as may
appear to be necessary for removing the difficulty in giving effect to the objectives of these regulations.
Power to relax:
The Authority may, by order and for reasons to be recorded in writing, relax any of provisions of these
regulations in respect of the matters referred to the Authority on case-to-case basis.
The Authority may deal with any matter or exercise any power under sub-section (9) of section 70 the
Act for which no regulations have been framed, and the Authority may deal with such matters, powers
and functions in accordance with the provisions of the Act.
Enforcement of regulations:

(1)  The appropriate Transmission Utility and distribution licensee shall ensure compliance of these
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regulations before granting connectivity to any requester and shall also submit reports to the
appropriate Load Despatch Centre.

(2)  The appropriate Regional Load Despatch Centre and State Load Despatch Centre shall report
status of non-compliance of these regulations done by any user during the real time operation
within 7 days of the grid incident/disturbance/event to Central Electricity Authority.

3) The user shall submit detailed report along with reasons for non-compliance to these regulations
to appropriate LDC within 3 days of the grid incident/disturbance/event and planned corrective
measures to address the non-compliances.

(4)  The Authority may take cognizance of any non-compliance case of these regulations by a user or
requester and shall direct any officer or agency designated in this behalf to investigate and submit
a report to the Authority. The Authority may direct the appropriate transmission utility to
disconnect the user from the grid for non-compliance of any provision contained in these
regulations until the user complies with these regulations.

(5) The non-compliance to the provision contained in these regulations or any such order, directions
in conformity with these regulations, shall be dealt as per Section 146 of the Act.

SCHEDULES
Schedule |

The following process is to be followed for assessing the maximum and minimum possible ambient
temperature to be considered for design of machines in the facility:

Obtain relevant temperature data from the India Meteorological Department (IMD), Pune (Ministry of Earth
Sciences, Government of India) website. The IMD maintains the database related to monthly temperature on
a pan India basis and the temperature extremum (highest maximum & minimum ever for a month) recorded
by the IMD measuring station nearest to the location of the Generating Station shall be noted. In case of non-
availability of IMD data, the requester may consider the temperature data from any weather service provider
of repute or, any weather station of RE project in vicinity. The source of temperature data and location of the
weather station, is to be indicated by requester in submission to appropriate transmission utility and LDC.

The extreme temperature for a particular IMD station can be found using the following link:
https://cdsp.imdpune.gov.in/fhome_lab_2.php#extremes

The above link gives the maximum and minimum temperature for a particular month (highest and lowest
ever observed till date).

The requester shall tabulate the maximum and minimum temperatures for each month of the year and from
the table, select the highest and lowest temperature amongst the 12 months.

For the higher extremum, a margin of 1°C shall be added to the temperature as obtained vide the above
procedure and the same shall be rounded off (to the nearest higher integer) and considered for design
temperature of the RE Generator at the higher extremum end.

Similarly, for the lower extremum, a margin of 1°C shall be subtracted to the temperature as obtained vide
the above procedure and the same shall be rounded off (to the nearest lower integer) and considered for the
design temperature of the facility at the lower extremum end.

The requester shall furnish the entire evaluation process & data in a stepwise manner as indicated above
under Affidavit for consideration of compliance.
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2. The Authority shall publish the ambient temperatures for all locations as per the procedure provided in Para 1
of this schedule. It shall be revised in first week of every financial year to reflect any updates based on the

maximum temperature data to be made available by the IMD for the purpose:

Provided that till such time the new data is updated, the latest one available on the website of CEA shall be

referred to by the requester for design of the machines in the facility.

Response Target Range for PFR

Schedule 11

Parameter

Response target

Ranges of available settings

Min Max
Reaction time 0.5 second 0.20 (0.5 for WTG) 1
Rise Time 4.0 second 2.0 (4.0 for WTG) 20
Settling time 10 second 10 30
Damping ratio 0.3 0.2 1.0
Settling band Max (2.5% of change or | 1 5

0.5% of generating system
continuous rating)

Note:- 1) Stable and damped response shall take precedence over response time. That is, if it is shown that for the
applicable generating station and the given grid to which the generating station is connected, stable response requires a
response time that is closer to the upper limit defined in above Table, then this is preferred to provide stable and
damped response.

2) Dynamic response characteristics are defined on an open-loop basis, which is the effective case when the inertia of

the system is orders of magnitude larger than the IBR rating.

3) The reaction time starts when the applicable frequency measured at the Pol has deviated outside of the applicable
PFR deadband.
4) The generating station shall be capable of sustaining PFR for as long as the primary energy source is available.

5) Refer to informative on damping ratio as per IEEE 2800 (As amended)

[PART IHI—SEC.4]
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A.1  Schedule 111

Flowchart for Connectivity Procedure
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Stage A

1. The requester shall make a request for connection in the planning stage to the Appropriate Transmission
Utility for inter-connection studies. In case a requester is seeking inter-connection to a distribution system
such a request will be made to the distribution licensee.

2. The requester shall present the mathematical model of the equipment/facility in accordance with the
requirements as stipulated by the Appropriate Transmission Utility, or distribution licensee, as the case may
be.

3. The Appropriate Transmission Utility or distribution licensee shall carry out the inter-connection study to
determine the point of inter-connection, required inter-connection facilities and modifications required on the
existing grids, if any, to accommodate the interconnection. The study may also address the transmission
system capability, transient stability, voltage stability, losses, voltage regulation, harmonics, voltage flicker,
electromagnetic transients, machine dynamics, ferro resonance, metering requirements, protective relaying,
sub-station grounding and fault duties, as the case may be.

Stage B

4. The Appropriate Transmission Utility or distribution licensee shall prepare grid information containing
background Network data, background harmonic distortion levels including impedance polygons and provide
it to the requester at the time of final grant of the connectivity to the requester for preparation of technical
connection data by the requester.

5. The requester shall submit the complete technical connection data with the undertaking that the facility
simulation model data submitted is accurate and representative of the actual facility response:

Provided that the complete technical connection data for the phase capacity of the facility only shall be
submitted in case phase-wise commissioning is planned.

6. The requester shall submit following documents for each make of inverter / WTG /SVG / FACTS Devices in
a facility:

(1) Type Test Report
(2) Statement of compliance (SoC)
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Stage C

10.

11.

12.

13.

1)

)
©)

Stage D

14.

Stage E

15.

16.

17.

Stage F

18.

Stage G

19.

20.

21.

(3) Measurement Report
The requester shall submit the facility simulation models in standard formats which are interoperable and
convertible to simulation software used by appropriate transmission utility and load despatch centre. The
simulation model to be submitted are as mentioned below:

(1) Static model

(2) Dynamic Phasor-domain Transient (PDT) model

(3) Dynamic Electromagnetic Transient (EMT) model

(4) Harmonic model - For harmonic studies, frequency dependent Norton Equivalent (FDNE) model

of the plant shall be provided.

The requester shall ensure that the submitted model files adhere to the model submission and compatibility
requirements as mentioned in compliance verification guidelines.
The requester shall submit the technical connection data at least 12 months before the physical
interconnection with the grid in case of asynchronous generating stations.

The Appropriate Transmission Utility or distribution licensee shall share the submitted data and models with
appropriate LDC and it shall, in parallel, examine the submitted data.

The appropriate LDC shall forward their comments to Appropriate Transmission Utility or distribution
licensee and it shall convey the observations with respect to non-compliance of these regulations, to the
requester.

The Appropriate Transmission Utility or distribution licensee shall issue the intimation of technical
connection details and Connectivity Agreement shall be signed with the requester for physical
interconnection with the ISTS Grid.

The connection agreement shall contain general and specific technical conditions, applicable to that
connection.

Every connection of a requester's system to the grid shall be covered by a connectivity agreement between
the requester and

Appropriate Transmission Utility in case of connection to Inter-state transmission system or intra state
transmission system as the case may be;

Distribution licensee in case of inter-connection to distribution licensee's system; and

Transmission licensee and Appropriate Transmission Utility, in case of inter-connection to a transmission
licensee (tri-partite agreement).

The requester shall apply for First Time Energisation (FTE) with the undertaking that the facility simulation
model data submitted is accurate and there are no variations with respect to approved connection by
appropriate Transmission Utility or distribution licensee.

The appropriate LDC shall scrutinize the application and if there is any change in the plant network topology
or simulation models as approved, the appropriate LDC shall share the submitted data and models with
appropriate Transmission Utility or distribution licensee.

Appropriate Transmission Utility or distribution licensee and appropriate LDC shall examine the submitted
data in parallel.

Appropriate Transmission Utility or distribution licensee shall issue Revised Connection details if
compliance of all applicable provisions of contained in these Regulations are met.

The appropriate LDC shall ensure compliance to CEA (Technical Standards for Connectivity to the Grid)
before grant of FTE.

The requester shall be allowed to inter-change power with the grid during the commissioning period,
including testing and full load testing before the COD, after obtaining prior permission of the concerned
RLDC/SLDC.

The requester shall proceed with physical interconnection with Grid for site testing validation of plant
simulation models.

The requester shall conduct testing of the generating station as per the compliance verification guidelines:

Provided that integrated testing for the whole capacity shall be done if new capacity is added to existing
capacity in a generating station.
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22.

23.

The requester shall submit test results and final validated simulation model to the appropriate Load Despatch

Centre.

The appropriate Load Despatch Centre shall examine the response of the validated simulation models against

site test results and forward their comments to the requester in case of any discrepancy.

24. After validation of simulation models against site tests, the requester shall submit the following details prior
to notice for trail run:
Description Units
Installed Capacity of generating station MW
Installed Capacity of generating station MVA
MCR MW
Number x unit size No x MW
Time required for cold start Minute
Time required for warm start Minute
Time required for hot start Minute
Time required for combined cycle operation under cold conditions Minute
Time required for combined cycle operation under warm conditions Minute

Ramping up capability

% per minute

Ramping down capability

% per minute

Minimum turndown level % of MCR
Minimum turndown level MW (ex-bus)
Inverter Loading Ratio (DC/AC capacity)

Name of QCA (where applicable)

Full reservoir level (FRL) Meter
Design Head Meter
Minimum draw down level (MDDL) Meter

Water released at Design Head M3/ MW
Unit-wise forbidden zones MW

25. Notice of Trial Run

(1) The requester proposing its generating station or a unit thereof for trial run or repeat of trial run shall give
a notice of not less than seven (7) days to the concerned RLDC, and the beneficiaries of the generating
stations, including intermediary procurers, wherever identified:

Provided that in case the repeat trial run is to take place within forty-eight (48) hours of the failed trial run,
fresh notice shall not be required.

(2) The requester proposing its transmission system or an element thereof for trial run shall give a notice of
not less than seven days to the concerned RLDC, CTU, distribution licensees of the region and the owner
of the inter-connecting system.

(3) The concerned RLDC shall allow commencement of the trial run from the requested date or in the case of
any system constraints, not later than seven (7) days from the proposed date of the trial run. The trial run
shall commence from the time and date as decided and informed by the concerned RLDC.

Stage H
26. Trial Run of Generating Unit

(1) Trial Run of the Thermal Generating Unit shall be carried out in accordance with the following
provisions:

(&) A Thermal Generating Unit shall be in continuous operation at MCR for seventy-two (72) hours on
designated fuel:

Provided that:

(i)  short interruption or load reduction shall be permissible with the corresponding increase in duration

of the test;

(if) interruption or partial loading may be allowed with the condition that the average load during the
duration of the trial run shall not be less than MCR, excluding the period of interruption but
including the corresponding extended period;

(iii) cumulative interruption of more than four (4) hours shall call for a repeat of trial run.
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(b) Where, on the basis of the trial run, a thermal generating unit fails to demonstrate the unit capacity
corresponding to MCR, the requester has the option to de-rate the capacity of the generating unit or to go
for a repeat trial run. If the requester decides to de-rate the unit capacity, the de-rated capacity in such
cases shall not be more than 95% of the demonstrated capacity, to cater for primary response.

(2) Trial Run of Hydro Generating Unit shall be carried out in accordance with the following provisions:

(@)

A Hydro Generating Unit shall be in continuous operation at MCR for twelve (12) hours:

Provided that:

(i)
(i)

(iii)

(b)

short interruption or load reduction shall be permissible with a corresponding increase in duration of
the test;

interruption or partial loading may be allowed with the condition that the average load during the
duration of trial run shall not be less than MCR excluding period of interruption but including the
corresponding extended period;

cumulative interruption of more than four (4) hours shall call for a repeat of trial run; (iv) if it is not
possible to demonstrate the MCR due to insufficient reservoir or pond level or insufficient inflow,
COD may be declared, subject to the condition that the same shall be demonstrated immediately
when sufficient water is available after COD:

Provided that if such a generating station is not able to demonstrate the MCR when sufficient water
is available, the requester shall de-rate the capacity in terms of sub-clause (b) of this clause, and such
de-rating shall be effective from COD.

Where, on the basis of the trial run, a hydro generating unit fails to demonstrate the unit capacity
corresponding to MCR, the requester shall have the option to either de-rate the capacity or go for a
repeat trial run. If the requester decides to de-rate the unit capacity, the de-rated capacity in such
cases shall not be more than 90% of the demonstrated capacity to cater for primary response.

(3) Trial Run of Wind / Solar / ESS / Hybrid Generating Station

(@)

MW:
Provided that in the case of a project having a capacity of more than 50 MW, the trial run for the balance

Trial run of the solar inverter unit(s) shall be performed for a minimum capacity aggregating to 50

capacity shall be performed in a maximum of four instalments with a minimum capacity of 5 MW:

Provided further that the trial run for solar inverter unit(s) aggregating to less than 50 MW shall be

allowed for the capacity for which Connectivity has been granted to such entity.

(b) Successful trial run of a solar inverter unit(s) covered under sub-clause (a) of this clause shall mean the

0]
(i)

flow of power and communication signal for not less than four (4) hours on a cumulative basis between
sunrise and sunset in a single day with the requisite metering system, power plant controller, telemetry
and protection system in service. The requester shall record the output of the unit(s) during the trial run
and shall corroborate its performance with the temperature and solar irradiation recorded at site during the
day and plant design parameters:

Provided that:

the output below the corroborated performance level with the solar irradiation of the day shall call
for a repeat of the trial run;

if it is not possible to demonstrate the rated capacity of the plant due to insufficient solar irradiation,
COD may be declared subject to the condition that the same shall be demonstrated immediately
when sufficient solar irradiation is available after COD, within one year from the date of COD:
Provided that if such a generating station is not able to demonstrate the rated capacity when
sufficient solar irradiation is available after COD, the requester shall de-rate the capacity in terms of
sub-clause (h) of clause (3) of Para 26 of this Schedule.

(c) Trial run of a wind turbine(s) shall be performed for a minimum capacity aggregating to 50 MW:
Provided that in the case of a project having a capacity of more than 50 MW, the trial run for wind turbine(s)
above the capacity of 50 MW shall be performed in batch sizes of not less than 5 MW:

Provided further that the trial run for wind turbine(s) aggregating to less than 50 MW for entities covered
under clause (e) of Regulation 4.1 of the GNA Regulations, shall be allowed for the capacity for which
Connectivity has been granted to such an entity.

(d) Successful trial run of a wind turbine(s) covered under sub-clause (c) of this clause shall mean the flow of

power and communication signal for a period of not less than four (4) hours on a cumulative basis in a
single day during periods of wind availability with the requisite metering system, power plant controller,
telemetry and protection system in service. The requester shall record the output of the unit(s) during the
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trial run and corroborate its performance with the wind speed recorded at the site(s) during the day and
plant design parameters:

Provided that-
(i) the output below the corroborated performance level with the wind speed of the day shall call for a

repeat of the trial run;

(ii) if it is not possible to demonstrate the rated capacity of the plant due to insufficient wind velocity, COD

may be declared subject to the condition that the same shall be demonstrated immediately when
sufficient wind velocity is available after COD, within one year from the date of COD: Provided that if
such a generating station is not able to demonstrate the rated capacity when sufficient wind velocity is
available after COD, the requester shall de-rate the capacity in terms of sub-clause (h) of clause (3) of
Para 26 of this Schedule.

(e) Successful trial run of a standalone Energy Storage System (ESS) shall mean one (1) cycle of charging

and discharging of energy as per the design capabilities with the requisite metering, telemetry and
protection system being in service.

(f) Successful trial run of a pumped storage plant shall mean one (1) cycle of turbo-generator and pumping

motor mode as per the design capabilities up to the rated water drawing levels with the requisite metering,
telemetry and protection system being in service:

Provided that if it is not possible to demonstrate the design capabilities up to the rated water drawing
levels due to insufficient reservoir levels, the COD may be declared after demonstrating the capabilities at
available water drawing levels, subject to the condition that design capabilities up to the rated water
drawing levels shall be demonstrated immediately when sufficient reservoir level is available after COD:
Provided further that if such a generating station is not able to demonstrate the design capabilities when
sufficient water is available, the requester shall have the option to either go for a repeat trial run or de-rate
the capacity. If the requester decides to de-rate the unit capacity in terms of sub-clause (b) of Clause (2) of
Para 22 of this Schedule, such de-rating shall be effective from the COD.

(9) Successful trial run of a hybrid system shall mean successful trial run of each individual source of the

hybrid system in accordance with the applicable provisions of these regulations.

(h) Where, on the basis of the trial run, solar / wind / storage / hybrid generating station fails to demonstrate

its rated capacity, the requester shall have the option to either go for a repeat trial run or de-rate the
capacity subject to a minimum aggregated de-rated capacity of 50 MW or 5 MW, as the case may be.

(i) Notwithstanding the provisions contained in these Regulations, where Power purchase Agreement

provides for a specific capacity that can be declared COD, trial run shall be allowed for such capacity in
terms of such Power purchase agreement.

27. Trial Run of Transmission System, HVDC System and FACTS

1)

Trial run of a transmission system or an element thereof shall mean successful energisation of the
transmission system or the element thereof at its nominal system voltage through interconnection with the
grid for a continuous twenty-four (24) hours flow of power and communication signal from the sending
end to the receiving end and with the requisite metering system, telemetry and protection system:

Provided that under exceptional circumstances and with the prior approval of Authority, a transmission
element can be energized at lower nominal system voltage level:

Provided further that the appropriate LDC may allow anti-theft charging where the transmission line is
not carrying any power.

28. Trial Run of Bulk Consumer
(1) Trial run of the Bulk Consumer facility shall be performed for a minimum capacity aggregating to 50 MW:

Provided that in the case of a project having a capacity of more than 50 MW, the trial run for the balance
capacity shall be performed in a maximum of four instalments with a minimum capacity of 5 MW:

Provided further that the trial run for Bulk Consumer unit aggregating to less than 50 MW shall be allowed
for the capacity for which Connectivity has been granted to such entity.

(2) Successful trial run of a Bulk Consumer facility covered under sub-clause (a) of this clause shall mean the

flow of power and communication signal for not less than four (4) hours on a cumulative basis in a single
day with the requisite metering system, power bulk consumer controller, telemetry and protection system in
service. The requester shall record the output of the unit(s) during the trial run and shall corroborate its
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performance with the temperature and solar irradiation recorded at site during the day and bulk consumer
design parameters:

Provided that the output below the corroborated performance level shall call for a repeat of the trial run.

29. Documents and Tests Prior to Declaration of Commercial Operation
(1) The tests as specified in the following clauses shall be scheduled and carried out in coordination with
NLDC and the concerned RLDC by the requester and relevant reports and other documents as specified
shall be submitted to NLDC and the concerned RLDC before a certificate of successful trial run is
issued to such a requester.

(2) All thermal generating stations having a capacity of more than 200 MW and hydro generating stations
having a capacity of more than 25 MW shall submit documents confirming the enablement of automatic
operation of the plant from the appropriate load despatch centre by integrating the controls and
telemetering features of their system into the automatic generation control in accordance with the CEA
Regulation(s).

(3) Documents and Tests Required for Thermal (coal/lignite) Generating Stations:

(4) The requester shall submit a certificate confirming compliance with CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance with clause (1) of Para 31 of this schedule.

(@) The requester shall submit the following OEM documents, namely

(i) startup curve for boiler and turbine including starting time of unit in cold, warm and hot conditions,

(ii) capability curve of generator,

(iii) design ramp rate of boiler and turbine.

(b) The following tests shall be performed:
(i)  Operation at a load of fifty-five (55) percent of MCR as per the CEA Technical Standards for
Construction for a sustained period of four (4) hours.

(if) Ramp-up from fifty-five (55) percent of MCR to MCR at a ramp rate of at least one (1) percent of
MCR per minute, in one step or two steps (with stabilization period of 30 minutes between two
steps), and sustained operation at MCR for one (1) hour.

(iii) Demonstrate overload capability with the valve wide open as per the CEA (Technical Standards for
Construction of Electrical Plants and electrical Lines) Regulations and sustained operation at that
level for at least five (5) minutes.

(iv) Ramp-down from MCR to fifty-five (55) percent of MCR at a ramp rate of at least one (1) percent
of MCR per minute, in one or two steps (with stabilization period of 30 minutes between two
steps).

(v) Primary response through injecting a frequency test signal with a step change of £ 0.1 Hz at 55%,
60%, 75% and 100% load.

(vi) Reactive power capability as per the generator capability curve as provided by OEM considering
over-excitation and under-excitation limiter settings and prevailing grid condition.

(5) Documents and Tests Required for Hydro Generating Stations including Pumped Storage Hydro
Generating Station:

(@ The requester shall submit a certificate confirming compliance with CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance with clause (2) of Para 31 of this schedule.

(b) The requester shall submit OEM documents for the turbine characteristics curve indicating the operating
zone(s) and forbidden zone(s). In order to demonstrate the operating flexibility of the generating unit, it
shall be operated below and above the forbidden zone(s).

(c) The following tests shall be performed considering the water availability and head:

(i) Primary response through injecting a frequency test signal with a step change of + 0.1 Hz for

various loadings within the operating zone.

(i) Reactive power capability as per the generator capability curve considering over-excitation and
under-excitation limiter settings.

(iii) Black start capability, wherever feasible.

(iv) Operation in synchronous condenser mode wherever designed.

(5) Documents and Test Required for Gas Turbine based Generating Stations:

a) The requester shall submit a certificate confirming compliance with CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance clause (1) of Para 31 of this schedule.

b) The requester shall submit OEM documents for (i) starting time of the unit in cold, warm and hot
conditions (ii) design ramp rate.

¢) The following tests shall be performed:
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(i) Primary response through injecting a frequency test signal with a step change of + 0.1 Hz for
various loadings within the operating zone.
(if) Reactive power capability as per the generator capability curve considering over-excitation and
under-excitation limiter settings.
(iii) Black start capability up to 100 MW capacity, wherever feasible.
(iv) Operation in synchronous condenser mode wherever designed.

(6) Documents and Tests Required for the Generating Stations based on wind and solar resources:

(a) The requester shall submit a certificate confirming compliance with CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance clause (4) of Para 31 of this schedule.

(b) Type test report for Fault Ride through Test (LVRT and HVRT) for units commissioned after the
specified date as per CEA (Technical Standards for Connectivity to the Grid) Regulations mandating
LVRT and HVRT capability shall be submitted.

(c) The following tests shall be performed at the point of interconnection:

(i) Frequency response of machines as per the CEA (Technical Standards for Connectivity to the Grid)
Regulations.

(ii) Reactive power capability as per OEM rating at the available irradiance or the wind energy, as the
case may be:
Provided that the requester may submit offline simulation studies for the specified tests, in case
testing is not feasible before COD, subject to the condition that tests shall be performed within a
period of one year from the date of achieving COD.

(7) Documents and Tests Required for Energy Storage Systems:

(@) The ESS shall submit a certificate confirming compliance with the CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance with clause (4) of Para 31 of this schedule.

(b) The following tests shall be performed at the point of interconnection:

(i)  Power output capability in MW and energy output capacity in MWh.

(if) Frequency response of ESS.

(iii) Ramping capability as per design.

(8) Documents and Tests Required for HYDC Transmission System:

(@ The requester shall submit a certificate confirming compliance with CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance with clause (3) of Para 31 of this schedule.

(b) The transmission licensee shall submit technical details including operating guidelines such as filter
bank requirements at various operating loads and monopolar/ or bipolar configuration, reactive power
controller, run-back features, frequency controller, reduced voltage mode of operation, circuit design
parameters and power oscillation damping, as applicable.

(c) The following tests shall be performed:

(i) Minimum load operation.
(i) Ramp rate.
(iii) Overload capability, subject to grid condition.
(iv) Black start capability in the case of Voltage source convertor (VSC) HVDC wherever feasible.
(v) Dynamic Reactive Power Support (in the case of VSC based HVDC)
(99  Documents and Tests Required for the bulk consumer (as per applicability of tests specified in these
regulations):

(@ The requester shall submit a certificate confirming compliance with CEA (Technical Standards for
Connectivity to the Grid) Regulations in accordance with clause (5) of Para 31 of this schedule.

(b) Type test report for Fault Ride through Test (LVRT and HVRT) for units commissioned after the
specified date as per CEA (Technical Standards for Connectivity to the Grid) Regulations mandating
LVRT and HVRT capability shall be submitted.

(c) The following tests shall be performed at the point of interconnection:

(i) Reactive power capability as per OEM rating at the available irradiance or the wind energy, as the case
may be:
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Provided that the requester may submit offline simulation studies for the specified tests, in case testing
is not feasible before COD, subject to the condition that tests shall be performed within a period of one
year from the date of achieving COD.
(10) Documents and Tests Required for FACTS
a. The transmission licensee shall submit technical particulars including a single line diagram, V/I
characteristics, the rating of coupling transformer, the rating of each VSC, MSR and MSC branch,
different operating modes, the IEEE standard Model, Power Oscillation Damping (POD) enabled and
tuned (if not, then reasons for the same) and the results of an Offline simulation-based study to
validate the performance of POD.
b) The following tests shall be performed to validate the full reactive power capability of FACTS in both
directions i.e. absorption as well as injection mode:
() POD performance test.
(i) dynamic performance testing:
Provided that the transmission licensee may submit offline simulation studies for the specified tests, in
case the conduct of tests is not feasible before COD, subject to the condition that tests shall be
performed within a period of one year from the date of achieving COD.

30. Certificate of Successful Trial Run

(1) In case any objection is raised by a beneficiary in writing to the concerned RLDC with a copy to all
concerned regarding the trial run within two (2) days of completion of such trial run, the concerned
RLDC shall, within five (5) days of receipt of such objection, in coordination with the concerned entity
and the beneficiaries, decide if the trial run was successful or if there is a need for a repeat trial run.

(2) After completion of a successful trial run and receipt of documents and test reports as per Schedule Il of
these regulations, the concerned RLDC shall issue a certificate to that effect to the concerned generating
station, ESS or transmission licensee, as the case may be, with a copy to their respective beneficiary(ies)
and the respective RPC, within three days.

31. Declaration by requester

(1) Thermal Generating Station

(@ The requester shall certify that:

(i) The generating station or unit thereof meets the relevant requirements and provisions of the CEA
Regulation(s), as applicable.

(if) The main plant equipment and auxiliary systems including the balance of the plant such as the fuel oil
system, coal handling plant, DM plant, pre-treatment plant, fire-fighting system, ash disposal system
and any other site-specific system have been commissioned and are capable of full load operation of
the units of the generating station on a sustained basis.

(i) Permanent electric supply system including emergency supplies and all necessary instrumentation,
control and protection systems and auto loops for full load operation of the unit has been put into
service.

(b) The certificates required under sub-clause (a) of this clause shall be signed by the authorized
signatory not below the rank of CMD or CEO or MD of the requester and shall be submitted to the
concerned RLDC and to the Member Secretary of the concerned RPC before the declaration of
COD.

(2)Hydro Generating Station
(@ The requester shall certify that:

(iv)  The generating station or unit thereof meets the requirement and relevant provisions of the CEA
regulation(s), as applicable.

(v)  The main plant equipment and auxiliary systems including the drainage de-watering system, primary
and secondary cooling system, LP and HP air compressor and firefighting system have been
commissioned and are capable of full load operation of units on a sustained basis.

(vi)  Permanent electric supply systems including emergency supplies and all necessary Instrumentations
Control and Protection Systems and auto loops for full load operation of the unit are put into service.

(b) The certificates required under sub-clause (a) of this clause shall be signed by the authorized signatory

not below the rank of CMD or CEO or MD of the requester and shall be submitted to the concerned
RLDC and to the Member Secretary of the concerned RPC before the declaration of COD.
(3) Transmission system
The requester shall submit a certificate signed by the authorized signatory not below the rank of CMD or
CEO or MD of the company to the concerned RLDC and to the Member Secretary of the concerned RPC
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before declaration of COD that the transmission line, sub-station and communication system conform to
the CEA regulation(s), as applicable and are capable of operation to their full capacity.

(4) Wind, Solar, Storage, and Hybrid Generating Station
The generating station based on wind and solar resources, the ESS and the hybrid generating station shall

submit a certificate signed by the authorized signatory not below the rank of CMD or CEO or MD to the
concerned RLDC and to the Member Secretary of the concerned RPC before declaration of COD, that the
said generating station or the ESS as the case may be, including main plant equipment such as wind
turbines or solar inverters or auxiliary systems, as the case may be, has complied with all relevant
provisions of CEA regulation(s), as applicable.

(5) Bulk Consumer

The Bulk Consumer facility shall submit a certificate signed by the authorized signatory not below the
rank of CMD or CEO or MD to the concerned RLDC and to the Member Secretary of the concerned RPC
before declaration of COD, that the said Bulk Consumer facility, including main bulk consumer
equipment has complied with all relevant provisions of CEA regulation(s), as applicable.

32. Declaration of Commercial Operation (DOCO) And Commercial Operation Date (COD)

1)

(@)
0]
(i)
(b)
0]
(i)

(c)
0]

A generating station or unit thereof or a transmission system or an element thereof or ESS may declare
commercial operation as follows and inform CEA, the concerned RLDC, the concerned RPC and its
beneficiaries:

Thermal Generating Station or a unit thereof
The commercial operation date in the case of a unit of the thermal generation station shall be the date
declared by the requester after a successful trial run at MCR or de-rated capacity, as the case may be,
and submission of a declaration.
In the case of the generating station, the COD of the last unit of the generating station shall be
considered as the COD of the generating station.

Hydro Generating Station
The commercial operation date in the case of a unit of the hydro generating station including a
pumped storage hydro generating station shall be the date declared by the generating station after a
successful trial run at MCR or de-rated capacity, as the case may be, and submission of a declaration.
In the case of the generating station, the COD of the last unit of the generating station shall be
considered as the COD of the generating station.

Transmission System
The commercial operation date in the case of an Inter-State Transmission System or an element
thereof shall be the date declared by the transmission licensee on which the Transmission System or
an element thereof is in regular service at 0000 hours after successful trial operation for transmitting
electricity and communication signals from the sending end to the receiving end and submission of a
declaration:

Provided that the commercial operation date of a transmission element that is a part of the
Associated Transmission System (ATS) shall be declared only after a successful trial run of the last
element of the said ATS:

Provided further that where only some of the transmission elements of the ATS have achieved a
successful trial run and the Connectivity grantee seeks commercial operation of such elements for
utilization by such grantee and is agreed upon by the appropriate Transmission Utility, the
commercial operation date of such transmission elements of the ATS may be declared by the
requester as per this Regulation:

Provided also that where only some of the transmission element(s) of the ATS have achieved a
successful trial run and if the operation of such transmission elements is certified by the concerned
Regional Power Committee(s) for improving the performance, safety and security of the grid, the
commercial operation date of such transmission element(s) of the ATS may be declared by the
transmission licensee as per this Regulation:

Provided also that in case a transmission system or an element thereof executed under regulated
tariff mechanism is prevented from regular service on or after the scheduled COD for reasons not
attributable to the transmission licensee or its supplier or its contractors but is on account of the
delay in commissioning of the concerned generating station or in commissioning of the upstream or
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downstream transmission system of other transmission licensee, the transmission licensee shall
approach the Commission through an appropriate petition along with a certificate from the
appropriate transmission utility to the effect that the transmission system is complete as per the
applicable CEA Regulation(s), for approval of the commercial operation date of such transmission
system or an element thereof:

Provided also that in the case of inter-State Transmission System executed through Tariff Based
Competitive Bidding, the transmission licensee may declare deemed COD of the ISTS in accordance
with the provisions of the Transmission Service Agreement after obtaining (a)a certificate from the
appropriate Transmission Utility to the effect that the transmission system is complete as per the
specifications of the bidding guidelines and applicable CEA Regulation(s) and (b) no load charging
certificate from the respective RLDC, where no load charging is possible.

(ii) The COD of a transmission element of the transmission system under Tariff Based Competitive
Bidding shall be declared only after the declaration of the COD of all the pre-required transmission
elements as per the Transmission Services Agreement:

Provided that in case any transmission element is required in the interest of the power system as
certified by the concerned RPC(s), the COD of the said transmission element may be declared prior

to the declaration of the COD of its pre-required transmission elements.

(d) Communication System
Date of commercial operation in relation to a communication system or an element thereof shall
mean the date declared by the requester from 0000 hours of which a communication system or
element thereof shall be put into service after completion of the site acceptance test including
transfer of voice and data to the respective control centres as certified by the respective Regional
Load Despatch Centre.

(e) Generating Stations based on Wind and Solar resources; ESS and Hybrid Generating Station
(i) The commercial operation date in the case of units of a renewable generating station aggregating to
50 MW and above or such other limit as specified Schedule Il of these regulations, shall mean the
date declared by the generating station after undergoing a successful trial run, submission of
declaration, and subject to fulfilment of other conditions, if any, as per PPA.
(if) In the case of a generating station as a whole, the commercial operation date of the last unit of the
generating station shall be considered as the COD of the generating station.

(f) Bulk Consumer

(i) The commercial operation date in the case of a Bulk Consumer facility aggregating to 50 MW and
above or such other limit as specified Schedule Il of these regulations, shall mean the date declared by
the generating station after undergoing a successful trial run, submission of declaration, and subject to
fulfilment of other conditions, if any, as per PPA.

(ii) In the case of a Bulk Consumer facility as a whole, the commercial operation date of the last unit of
the Bulk Consumer facility shall be considered as the COD of the Bulk Consumer facility.

SHARVAN KUMAR, Secy.
[ADVT.-111/4/Exty./254/2026-27]

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054. KUMER Digitally signed by

KUMER CHAND
CHAND MEENA
Date: 2026.08.04

MEENA 15:16:31 +05'30



		2026-08-04T15:16:31+0530
	KUMER CHAND MEENA




