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TS faeett, 23 fewmwaw, 2022
HRAAT-ETF-17/1/2021-EEEET womr.—f==ra srfarfa=rw, 2003 (2003 #T 36) F¥ €T 177 F 3T €17 (3) F
Tty utea fBEeE (e yewrem & afmar) faw, 2005 % FFw (3) F 3w Faw (2) g amsmfea F0a e
sTtersReoT (Faera "= oiie farega @reat % At & oo qeeir wmee) frffmm, 2022 1y @ 3@ qar=me o=
H wartar fRam o o, 39 |/t ARt |, [ 399 w9itad g 6 gHraEr of, 39 e ¥ [ 3% e
=t & T g9 9= & GGt SEar S Sadsy w37 <F T2 off, dareita fad it srafer F FArH ¥ 9| qE 6w
LEIEECIECRER K
grferRTor T Fearze 97 30 feHaw, 2021 FT STqT FT Uy F7 27U U q;
ST 3 YT A=l 9% S9ar § 9T i ST Al 97 S @ artewmer gy F=w w7 e
AT T,
ara:, famra srfarfaem, 2003 (2003 F7 36) #t €T 177 FF IT-LTT (1) F AT Tfoq IFq ATATAIH T &mT
73 % @UE (@) FIT 9&T ARRAT HT TN 3 gU, Fard e e Hefortea fEfaae aamar g, stafq -
T 1
1. wfer AT, TN SiK AT /T - (1) 7 Rt & |@fer 9 S fRega st (R @9=i s ReE
TS % AT % forg qeeh ") AR, 2022 )

8672 Gl/2022 (9]
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(2)

STATRIATSAT, TSF T ITATRATSA 9¥ AR g

(3)

T TSI H IR THRT T AT & T gl

. afaTeTd- (1) T R §, 99 7 & @2 & s=rar s a

()
(=)

()

"srferfaae & faega arferfaa, 2003 sfesm 2;
"STTErEROT” & Srterferae T 9T 70 FT IT-oTT (2) F orefi evfua i e srreeer st g;

AT ATees HaTE" F Bt Iearee e e aiees &1 At & & fow us gaq
rarefier Ta=Tiora waTsE e AT yorTetT stfe 8;

"FETSTRIEL" | T (oSTell STERHT AT g oad 77 & w9 37 arsE § 9979 9 g 2,

"I AT A" F ATAFaw REae T a1 THF Ig @ U HATAA AT 2

"I ST FaA” F qIAH 1.2/50 ys AT FIeT a9 F A7 FIF Fleesl § A<k G2 dloes
AT AT | STHLT T ST Fq¢ AT IFAH 8¢ a9 H[ AT | T&H g,

"k T & ATTHT e oAt F argdt orf<F % ST F {9 #E Seured e v i adteT v
ZeAd FFIEA oI AT IcATa He o TeTeerT AfHid g;

"FAAT ATIFaH FEae T F AfeFaq AT A3 ATHIT g ST TH e e ATIES! 97
FRITATE. T&TH T Tl g,

" TR | TR Raf=iT fRaree % gore i Esa i ST & od & = F7 faaa A9Id €,
FIeE T § TEIH aTed & qa9 H 72 5 § ATEF 6l qTEeTSA AATH & THTT F1e AT (TAT3T o1q
T ATTHTT I U7 AT TTH T AT ATAH TIA9T) T FH AT 8,

TATSA ST ATTIT &;

Feld A" | HIA AT oriTee semhed ard Eea IcaTad SHredl & 999 § ag a9 91T SATHd
& o uw stier g Rreed & arefie Yo ¥0% qT9|Te & 9970 W@l ST 96T 5,

"RTEE BT A Fe 2T AfIa 8 O uv 2T ase e U¥ §9Ted e 99T gregierh adied 6l
FIH TAAT ITH T AT €,

"I TR F AL Flods Fl FAFeS a7 dlods § d@T9 F (o7 ATT9TF Ta¥ STEHRIGT AT

e

"I §2" | Uoed TaTed & WA H STTEEH AT F T #q¢ ¥ 272 T il g @7 % a9
TATE & SiaT A WifT 3T FI iz F AEd § gTE ST F MH GIY 0% 3 ¥ T &7
T FAATT iz AT 8,

"I T i e AT "R gle Y | Al FART H TFH THA Sl £ 6 SHe SHadl 9%
T fharate fEea o1 Soae w3 & o saeas arT Sefl 3qe ATHd 8;

"ITE ZETed AR gie ¥, | HwAd 7 ormse et gder SHLfeT wad F "qae § Saie}
et 9% U ferrare R ot Scad FA & U sraews zated 9% |/ argdl a1 91 2 e
sfasa 2;

"ZTE BIE A" F FHIT WA HIFF F ATHATE TATATT TF Fhefumrs 316 o9 a7 4 280+ a7
TS HIFF FfF He? T o F 07 T8 F IoTo ST AF99T &;

"ETEeTee REas FTees” | qleesl & gIedve & HId THTIY AT ¢ ATeq aog Arwia g forer et
AT 707 o7 e @ foeft ot g a7 amre ai=mew Rafaat % srefis a9 v s |6ar 81 78
Tt Y Rl sfiv a2 aT F =T REraa 9 % HT0r ST Areest f9=dT 7 918 FLaT ;
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()

"gie TTE" F W 13T & Hae H a9 5 § HF Al ¢ SIS AA(e & a1 Lle AT (T3 g1 Fl
TIHTT I U7 FTT HTH T AMAIT ST T(erd) AToa g5

"ITEH A" F (e ATHUT § S [T F o0 sreqrer|s § F1H F2 5l 8 ol A9 &7 & Attt
FT SMFLTHAT HT T FA 6 o0 fasreft Tar #:7 2T g,

"TFESH A2 g (e H" | UE UHT Tl AT § et /g by sFieq & AreH | of
e FE Hl HITHT FI 6 (o0 a2 g,

"TFIER" AT AT FIE U LASTALHITT T ATHAT &, ST &7 eTsfrerae sfferererd &, asi
T AforFad aog aF Fedt g i amae o G i F 9 F ar afy #7879 o g
Rt 2, 3% 77 21 ST g1 Ties ST AleesT AT Fie SFIed H1 TATHA Fd 8, 9 AT, 1
7Y, The TTEH AT & T ATET I FT G99 2,

"Treq fagEdE dTees" | TEUSE TEICH dleedl 49 & diE dog twda g o Rl sueeer &
et T fAfAtEe weror ordt 3 srefie et o forw festree e 2;

"SR FISA A" & ATees & Gael H IURIU hf STSecliaedh oo & F99 AT g ST 39 Feeq

T fa@Te 3 g%ar g =T s o Suasy qeareas STl & faeradrsti & e # T@d gu
YT T fAwTor BT ST €

"ATTHTEE e [Heed" § UF UHT et A3sd g Tgf ded W|rse, LT AT 919 32941 % oI
gTe Trfie=d FF & A, A9 ST | =T 76! grav &;
(i) FrEer A7 s AT 99 e IcITed SHEAl 6 qag |, ¥ A gy e e 1w
TEFA SAve efiaar (et @ Taeds TaaTEee™ Ta¥ 1 aredqias q19) 97 St
e mgeye afesm
(ii) FaTee AR | zaled gisge & dad #, ¥ Jer affiqaar (R off e
TFATSE TTaE T e JT) T TT 0 79 Taied A2 3T TEH Taisd e &
srferraw AT seares 1 AR s & S=r & e fu siw Aree fr Rafaat &
=T fAATar gy T g
(iif) ST FEAEAT S AT AL A F Faeg §, F SAee< fiaal 72 srferspan Ria<
arseqe (T oft Teeder TR R qTEY T aredtas 7TY) SAr B R fum siw
Arze 1 Rufaat F srgey fwtar grar T afa 2;
"FieFaT A2 22" ¥ afEwa Yeed eatea & forw zatza @Y it sfdwaw g2 afex Ja s &%
AT F &9 FATE | Y ¥ IoUT Y Ffaet Yeaa wifad 2aiza & oy oo 7| o #a< % o+
FATE | a7 q I {3997 Al F UF IfFT F G F 9T T8 FAT F AT T Tiaerd &
ZaTed fRFaTS % & T F IcT+ A< g AT gl =0 BAfa & srefie, gregiios Tham T
8 Sl =9 ToILeiaTs FohaT ST 9T §;
"R Arees” & AT e & For & frav srfersmaw == Jieest AT §;

"IATH HE 2" H FATH 2 Al Aq AT FATH FI TS A ST qAlEHe Goad Zaiza & forg
TATEA TAY AT HeX 13 o7 afeda Ruger zated & for srfasmqw ot aieT aad & a1+ F=1s §
Y | I 92 g2 AT E;

Freft 2TeST o & oI " =FaH o ATe? qad” ¥ Ueed Saied & WiHe # fSearst 9a7 # qel
FT T ST I EH ST FAATT AT F A H ITFE S 6 UlH(e U | o1 19 AT9q & ST %
e i 7 T Rt e F =3 % o sraeasd =TS F a9eT 8
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(7)

(72)

(72)

(T9)

(7#)

TIEETHY &Tf 3 396 fAg=ror & forw A smaf & foro wtese wfewfom &;
" g |, STet oft A6 21 ST eatea ¥ gafdd w7 gewy, e F uie atg afgg adt
BT TTor BTt &l JeTHe T g2 AT 2;
"AATEE ATSA" | Al AT o= AT AT § ST STHIA % FAL 1Y geAr gar1 § @l ot g, g
ZHH ¢Fe Beew it g v afeAfed T8 8
Ao & AT AT [T FOTEE AT TEHITHULE A7 AR & = s g, =g st grar
et a1 Fw Afaes st S fe w@4@=1 71 satFes ATt w1 =i T@dr g a1 IHET 49T
T TETETE FAT &,
qTaT foeen eagaree & A= suen oafea g ot v Riswee qefie % 9rae stffees &
T A o 70 Fieest [FETHE % ATeAw § vsETeeed & REta wea  forw wfiw, g i
=T % e "R ITH FAT &
"OTHRTH A" HAAT AT Auq g e o Feiar grr w6\ SMeT ® w A e &

ST 2

"ITEY STEERIHT" & IS TTERET ATMAT & S Aee” v Redrsgem yreadt affe & f=7 affz 5
et T 9T # A S & e w7 8

"0 TTEA" H AE T3S Iorh aaigd ATwud & SaH U T2 S #Are § v faom § e dfthr /re

# R o o = o 949 8;

" wES e | e ' A A uw yorrett sfesa g Sew Aot s 7 s we &

FO FUL AT | 99 TR0 70 G 7 TR FF d1 a6 <40 ool 3cae it STt 2;

"I TR H grEgiierT aaied gl U A @rerd 9T 9TH 6l 5 Aid AW 2, S SAve? fHEew 7

feemFe 21 STaT § i Taee Wit g S g

"HifereeT 72 oo foeeq” | UF VY Yorret sTiesrd § et =g warse &1 €t o 3 Sra 2;
grEgIer 2ated & day § Hifgw fhame § gfoarug wffwee v & vy 9 Jeae &
ot St g o o= v 33T @ gregitad eated 98, Ife e § J9s9ar § 3 AT Sar
g 1 I 92 B2 % UF WX F o v Wit gie ureaw Gt w5 ae,

"EEIT" F W F STYTT TT IT AT THA ST T AT BTG I-TeAFEF AL T ATHIT T;
"EEIT STAHIHT" H UTA SHEHT AT & S e aieest &7 &7 #39 F forw sraes g, arth
TR % Fe e TfRe ot oY Tor AT #i 90 7 9 R o o
"EET QTSI & T T T ZLT & TN STHIA 92 g T get & = 79 917 g7 o o s
& TIETAAT (A FT ATTFAH T ATHUT g ST T Hie q7 ST T
"qa-fhfewa IMe" & wEw a1 Twmse aata gva St Ifae & d9y §, agaq @
(225.56 FRmm/AHT2) 7 F0 qeg a1 JE7 F forw fewmres i € gfve afim g;

"qT-fehfeda e | e a7 ordmse et oW e ST e F dag |, g o aard

(225.56 farT/ari2) & srfers g ara 9% forw fesme i ¢ afae i ;

"HS SE" H S S H SIS HLh A ATH F 3T gt RAfT # FArereh ITERT W qSH
FToasT Hl HITHT FA (o0 TF LATH [SaTed ATTUT ¢ 3 ST TATA ST Fedl &l Irga" o
T T,

"REEEATE" ¥ AN et F forw faselt i age F o uE ST e F 27wl q9-59H

IR LR

"RHAE FeaaY A" Zated | et Hwma qefi & 39 Rufa & d@=fiq #zar g 5= 78 Fao

T3 AT F T =9 T2t 21 e A a7 afdiw ol qraw i smafd #7 @ a8,
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(@) "gHA AL TN S wee e g St G awrger, formze, W, v Saw S9
SfraTew Soe #T ST Fh A ey ww % foro srfafaee & amr 2 % @9 (30) § afvarfua
T T & AT TR HATSI SoTt o I #iT 6 w7 H g

(TTF) "I TEANA" & UTST FLe % FAl g T € I e ATl AR o6 Sk A= A7 THIAT feig 3 wqof
# TS T F = qreforsrer saw AT g;

(@) TrEEE F wre R R s afina 8 e sAdie uw drees ST #ie & uhiafad geat
F AT UF & gt 97 gfhe ¥ @ e gradtr S gre At e w2 F o
g |t & = IEaE I F T & (o7 Jaehid FHIT % 91 A7 &7 qHEar, a1 &5 a1
3 F e e TaTEE g 8;

(FFM) SO ¥ UF TS F A F FH A UF Bl Aad & 77 AT g TS T T 7 ATAF A=,
F form A et & s=rfera srfars aeest =T srfass wie gear afna §;

(TTT)  TTSSI-TATdEEd AALET T F Hael § "gaisd A" F ke Yoed Taled w94T & forw
ATIFAH T FTeX TAT F Hael § TAC Hed AT il AT AT W0 AT FIATT Ta12 ATIAT F
T =[AaH o aTex FqY F gad § FA1E A6 &

(@FE)  "gFe AT SR § AT i, TATET ST SLed & (oI aeAT Aty & AET
e I9T T [ T AT IR F F (o7 TEHRET T35 8;

(T7) ", -
(i) e AT forimee smatia o St weoe & Hau #, & e Sor Soad # &
forT ue [RTer A2 J1 IOt F 'Y # G97007d UF aamaade TN adiga-om ey 3T
ATFAALT o T T AT AT 85
(ii) Trelt gTegT-soifaee SAIeT T29F & Hag H, § Teihacs 2aied T AFaaal &
AT AT AT g S fasreft Ioqer 2 o o ue R7rer de a1 feew & =0 #
AT 2raT gl
(FI®)  "HeEr gUR-ThieHd I F FHI AT OIATEe AT THA ST e % Hae # a3 e
9% 600/600 T3t &fcqza a1 389 Afa® F 91T JIIHT & QT U I hieha e A8 ©;
(FAS) AT W F TH IAET & q99 § 9 SIS AT F T9 He T TgAL HE & A JF HIAT
(2= 9T T ATTHTT AAT ATATH TTTrT 3T Ik U7 AT AT o ST TIAera o =) rfsrsa
2l
(2) 37 9T=aT ST T *, ST W 8 o afvarfua 92t 8 g afarfem o afvarfoa €, a8 o i S 5+
atafaw ¥ 2
3. T AELAFATE - (1) e w4 i fRem e 915 9= y=toq oA i = gt aRRafaat fi
T e % o ST g
(2) ITHTOT ST TOITTAT o AT o7 AT Hed AT AEATFT THIOT AT F g1 A0 RAd =l avg &
AT AT i TETAE 7 T ST ST 32T g HaT & o7 3T gl
(3) ®umfud for o |sft ITEERT ST AOITTerdt, AT AN &AL, AT i 2T FiE F Iuadl w1 G
F
(4) To=a 541 i o areat &t fo=ga srferfaam, 2003 & el a0 70 FErr o st A=t
H T gt sraeaawarsti &7 Sqarad we & forg fesrs o sroam)
(5) (F) Tft IuEwT, gATeH, T2t A gorterat #1 wrea, FEir e oo s a9 s@ av
gfafea aeidiT AHl S FAETSHT TAFLICHTHRA FHIIAT HIAF/ AAFA a1l i fhfaer
TSI weegd / Tt IfResle WY AT wESgH AT quEe ST FIT g ST qEAT "SI T FE %
TATATH TERLIT F ATHT NI | EIATTh, FALTEIT HIART AT HIE T ATITFHATAT ST AT T HIAFT 6 20
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IqT FIS T AFLTFHATA 6 1= TRt AT Aasws & Rafq &, wara arer a1 grm
(@) = & § TEreqvT SIeraniel & AT & fory, shar e srresrr & o= & & Y@ STl &
foro @tz T F foru feemfRgent” &1 urer Rt S
(6) THT ATHRIAT, Hewl T ITEHRT T TLEAW, HITH AT ITEHRT ATIARAT F S+ TEETE & F TEAT
B & oI =TI UET AT AT FAERT & AqHTT @iiE, HEir, Searae, FwHrera g =7eon §
STTUAIT S ST "R & # @ Sergr-Hehieohe TR o forT wieet qurest draTae Frm (THF)
T T T STt & fRerfeaen & arere wem)
(7) TSt yorrelt A7 TwreAt i Her-Freume-gee yorrelt T svEnT fRWTeA, e, STEsRM, IR
afe 3 foro fraT stroem)
(8) wTfere, fAforfaa aearasit i1 = RRafa § T@ET 3% ATge ¥ Sfaq 9% % o Iuersy s (Jrfers
T U7 e # w0 gerrgdt F sqar Rawre & e | w@):

(%) AT giEw & =7 § aftafea G ST afEFT a7 @@, feFEa, sataesd, SeHed 8w

AThesFaTer AT a HAT 781 g,
(@) Tt T FaEqEi AT ITEAT AT AT & o0 aRIreET BWrEd Srad, dawern GEe, 2a ofie,
At Agerer e fRwtar i ardr £ gfa;

(3T) Srgarer o AT o 10 asft adteqont & afori i g i

(3 Tarega == AT fE=a o & e, TS sfiw AT & Saferd aad et aearas|
(9) (%) ATfersh, TATAT TRATSAT RT3 T g=aT SR sremfa Yot & aR] w9 arte = &

TS AHAT & Fa AT ITH ATeH SHAT il TRATSHATA % F07 92 {earae &1 e aarar s
LES

(i) AT Forega ScaTee Teom : 250 HTETE;
(ii) STATa=L IcaTad wEoe : 100 HT4TE;
(iii) T AT ST HI-wEAT ;220 FAT ¥ FUT

(&) TOITAT a9 T R oY 68 Y@ ArqIahaiai/Sharel & a1 9% LT 3T ITfawr it
FEEHT TRASET AT JOrelt & S g & forw o Sudy R s g9 Y9 e, ",
ferfagen, aTeaw qeaT e o7 fRerfaden i a] LT saeaamarall T dAqITAT S|

AT 2
T faeqa Scares ®aet & At & forg aadiehr aew
4. 19 fa=[a Icarad Tl & AT % forg aetehr 7t @t fMrferfera =< s & et foar = g, sata-
(F) - % T WL % qT7 FA2d IcaTed w91 & (o q9;
(@) qWT- @ FHIFT AT foriTee Argrid ara S Scamed 2o,
(1) ATT- T 39 ZaTe ArdTd aTT fE=Ed ScITed €9, 37
() ART-H: Tede FHFaead Sofd ATeTd arq [aed Icarad 29|

- %
T TR F q19 R Seara 9= & g anm

5. |THT qEAhl STasaHhary- (1) Fig«r, ormse i 49 araria arg [@=E SR @99 & F7 4 79 799
Fu F7 g 3 F forg Rerss frar ST eie e Sor semfa @A i 77  FH 9Sg 90 F A9
F forw e fBrar smm)
(2) TEor Tiaeft A qurET, THT IS, T qieHTT Fagd, 39 qufery Auem, ety a7 o7 9 q9g |
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FAT IO [HAT AE ¥ 5T TG [0 A1 F AT AT of=r ord F "y § qFiawor, a9 iy Saarg
TRade AT % THT AN TATILO( T STt T AT HT
(3) 9TIT T &Y -
(F) T FH HAT 9T &N FT FqL TATEL0, I 3T TAGTE TAqT G T A= M7 F da |
et AT [UTETT AIAE ST TH Hae H h i TgUT AT AIE AT TST T AT A1 F Rt A
9+ o | AferF T2t g
() FTATE FTH FIA ATl STFRLOT o ToIT 97T T Fq€ U HieT it g2 9T 85 ST 7 offar Ag! g A1y
I Ao & fame Gt off s & 1.5 dex £ 918 a2 gmT =1l
(i) TITEA- ALY 3T Toavres? - 90 N« T
(i) FFE Flea T Hag de 9T, gTE JEY/AT 9T AITE died, TS sAlae/ata sars, 39 aied &l
Wete FTAT - 115 T
(iii) TF THATT qTF AHAT o TeAd FEIEAT oI LT ITATEA He| T TATI, a9 3T AAATT T
HATAT HT "SIAA T FAT AT SLe? e % oI 9T HAT" 9% &at &l Q2T F4T| T THAU &7 dqT 7
At & fow, =& srafes UAFATSIY a1 AT SO A7 931eww, a9 oY ety ahady 991 &
Tt o SATET FHL T eded &7 F qagrd § ATAT STTUAT|
T 9E TH TFISE & o7, o7 &7 Tq¢ ATETaa T 3T Taresy Yara 9196 |
et fmr & srferes 721 g

() STERT AT AT FT SAF(Fed TAFAISTE AT eqfeah ITATT qAH, gl Fgl Wl AFAAF I, T AT
STTURTT qTfeh A 9T &7 7 77 7 21l
(4) 59 &=t ® gariaa saaqefie ararawor #iNE &, Sve Qe AT T HIAE & Tdiqaq Jeh0 & Tl %
ATATE AT AT SO
Ui el % H9F I, GALATE AT H AT F AT T [STelt & ITHOT ¥ SAaeqFHar arer

YT TATI AT FohT ST
(5) 600C & 3TTersh =T & ATIHIT AT T ITEHT SlI¥ Fqg (FFT AT ferirze WAl Teavrzse 49 9129, &F
At qre T ST fasTelt 3 STHIT AT FISHT) FT FATST 6 1T AT TEeleT= T 6T STUsm|

T SHATST ATAT, T ST T TLATHT A0 G-k, T-aqgaeiia, FF FAREe
AT, TEIAE € F e TF, T-ZTESEh 19 T < ATIHRTH TTTHTT Tl A1 i &A1 Rerae & a5+
FIAT T, Foreen 7w 37 =&t arat & | 36T ST @ehaT gl
g T ot =7 § UEeed Ioh T AT TISHr ATHAT T START T2 6AT ST
(6) forera 1 =va & srfora we o Hrex =nfera atger fie i, TaegEe 3w e (XA yaN) S 97
sttt &t maa arer sttfarerdrst it IRuae fhFaHT gT2a a1 gragiiors FafeT & |72 Y&T4 3T SITus|
6. dTse 39 X fA=re-RAwst & F19 Asrse -
(1) 972 F39- AT FE=[q STTeA o=l g AT12e & 949 & foru Mwforfaa aeeet uw o= B s,
() T & form oate gf® i Sueresar;
Q) AT T, AT % gTe T S| AT HE/aHaATe] & g aTee S | Hehedr ¥ a974;
) QAT AT T TAATg TRAdT HATAT FET i araes;
) ATFLTF ITHT T ITAST;
T) TS T TG ST STHIU & Tagd & (oI ¥, g I7 77 fofeher it sragrdar;
GEEEINBEIGIE R ER R
(2) wem3e fae=aT- Frgar 7 fomrse a7 9 gtz sraria 2ot & fore any g artr FEtated Jaaq

(
(
(
(
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FAATIE ATTIAFATIAT T ITAT AT STUT:
(F) TEAT FT ASE FHIFaFe T qATER YA, AR F ITANT FT Aqaiord B A7 a6 v fBeew et
THATT &1 FH AT ST 761
(=) faferer Sueaal & TavETa & o Shrg oY Uae & dag § 997q I9ae fFar smoam)
@) fafss SUesdl & T@-T@Ta & I EFEdr, Rudradr e gefoht # forn, smaegsargae, iy
AL AT ST AT ST
(=) FRrferfera gveae detaa s ow fAoi o aw gar & e & forg stEa eam f=m s -
(i) == #t e 96 F T8 A F7 F4 F o Fienr efaw e Fa=rs;
(if) STIATAT T AHATE F TH U &A1 (FIIAT AT ForiTTe AMTRA ITATET T2 o oI 1) F daer
H o & T e e
(F) (i) TaTZA-SE &5 | IqCTS 3 T@eaTd o forT 93ty SiTg IUersy F¥Ts S|
(ii) EST T 9% T&F qAe F o0 sraeqs A-2T3T &7 ITAsT FLAT SATUIT T TgT TATFEF Aavgs
AT (S3MET) 3 o |1 TEAT AT HHaT 2
(iii) =Fraer a7 feruTze s ScaTas Tl F qTHd |, St &7 § THHAT T I IqLTs AT [@IETd
*F I9T | T &roddl o ITeTsel FLNT SO 3T F2 THISAT AT T F (10, &7 THISAT 6 T 1T
TELETT T ATFLTHAT I T FIA & [T TITH T ITASH HLTAT STTUT
(F ) FEAT A1 oriTse -39 o g7 AIGUT F TAT F [0 TH ST F a0 A7 AT G A aTE
o Mt AU &iv afe s T zalza SAver o7 % Mde Rua 8, 91 SUIsh seaqas =&t
(FATA/TAT Féd) T2 ST & § FA 7 oIS o % Ta97 F F9 & o wara forar sir=m
L
(B) TATSA TAET AT § TeAF AT I¥ T o AT F 7T T AT F q9 Y Higam suersg F:2rs
ST
() wraerr 71 formse sratia Scared oMt o, gatza ST 9ad 3T ' ST & i
ZITFATHT Al TdTeT ALY AL FAL FIT AT ST FAIL TqC IT 3T FIT JT0|
T T S A7 WA-gw T F d9 SemAaed & oy i s 97 atwa off Suesy #0
ST
() TAF (e T ASIA & (70 FATH TF &, AT T3 Sie? 9ad § JAqH TF [oIFe T&IT Hr
SITOR{T i Taeh Afafesh, wraar a1 formse srarha Soares &t & fow w9 9 57 Fafofeg
forge off Iuersy TS SO
(i) S w1 e & o U THET w9 29 ufrdey;
(ii) TR TS % | FowT % forg U forde
(3) IAT 37 ATRAT ofe o A=Teor o forT e2ore 7 saeadT & AqaTe 93Td §eT § e 62T ofiT g
g ATS IT FIT AT

W - &
AT A1 RETRe STETRT a1 ey ST a%
7. ¥ e & IRETe auard- (1) e, Mt aat & stefie qaeEie sieeye &M, sroid:-
(F) ATEE 9T ATAFIT ST ITHT T TIHT;
(=) 7f7e % forg FRetfa aed awre So= orasT;

(1) STTEA IMe oY 39T Afaaadis Adqan aara G urtemr (fe & wafaefadr & o
Tt ATAF) AT o o gerget § iy et 39, Jiees 9 i Jieest it @9
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frerar & o foe freft wfaery & e s=mem % o o i
(2) TfFe I AT FATAT | qEAH ZIA
iq IfAe i e arsfenfenT siv z-fore stovers @ «ff Fa1w 21
(3) TW =aTsq &7 IHh FTAFRIA F I FF F FH AL AN g F21, TH g T8 T2 3T TH A7
T Fieg T1e & forw fewres forar srovm
(4) (F) Fa-frfewa gfFe 1 Firede T97 37 A== Jor d=re & forw fewrea T STToEm
(@) quetktewar e 1 TATSRET Jow AtaveE/dentad e Yo wStaq F fou e
STUAT
(1) ToreT oft sAtofesT ofte ww, offed R 9ATq R a1 2aied Seue § qohTd g H1 9= Jiaerd
T FETAT ST Toh 1T ATTHAT ASSYE U |1 q1 T(A9rd T S0 2T
(5) v & 7fFe ¥ afid w1 o7 o7 99 3% & qOf ofte 9% A F forg wate suse afafea gim
T AT AT THA ICATET THAT | ATIFTH F7aqe T F 70% & 100% F A=
ATH AT IT ATATST 3T 3% i foee, sAfarwan Fiaw T % 55% & 70% % fiF ==7aq

AT AT SAANET T 2% T e 3fiw stfarman Fiaw YT % 40% & 55% & #i= =Faw AT
T FAAANT 2X 1% i e g
(6) TfFe AHREAF FTg<T AT & Heh ST Al BAfq H TH A 9T FF4ATOG €T T 8T ATE ST AT *
forT Ferm 2R
8. EH FFeY (FFAY) 3T AFAALA - (1) T SAET GHT §T  IeaUsve WA haeaq« I AT g
A FRTer 9rer 7 < a7 Y o=y it oo 9 9T SRR F 9T g9 -fanfewe ar gu-fafewe ywe
T G
Ui el Fel agd ®H UT ToF AT IF AORL ATHAT F G wgen AT fowrze FAaiia G @ g,
FASTESE I haedd LT TEIH AT T Ao o CHFAI-URATTHFT F el 3 Tedqrad IiHe qresr it
IUASHAT * ATATT IL S AT ST T 2
(2) = Seve? T AT (IF AT GoF F AT u¥) Tiaerd #, st B Fratar gy mdr & 7 g, e wed
77 fermee T urEET & fore Feferfad wTHaT & 979 9T o7 | w9 T8l g
[50XT + 630 (TH+9XT)]
AAH T e 3eAdT (%) = 92.5 -

T

StEl,

T =% 99 § U9

TH =% 4 | THI;

T =% o9 | g3 oY,

THUFAT = $49 T I aT7 AT hetrspen<l/ fremama #)
(3) T SITET 3T IHF A THAALNT AL SETAY oI ITIH 2T
(4) FtgerT 1 srfdreraw e T area arge araw Rufy ¥ aefie eatza gaee o2 917 y=E F 9 T 59 102
I & AqET SR [ATrATT aTed AR (TAUT F&S AT=91H), AfS T2 a1 797 3] o e it sttt
TUITTRRT (S Se O gitesT, affe) % forw fdaw w0 sraegshar e e = 9 & $0% w19 2 21 8l &Y
T Sy yTRd qa9 @e S99 [oraT & o Fiaey sfemaw Aias 1T sreeye a9 § 49 grRm|
(5) T ST F THT AW A Yo7 9TeH, a9, TR, ared qigd a9l dfed ST fhiew |t g,
AT FTAT WAL 0T STTATAT T T FEA|
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(6) &1 TTE AT dT § H@AT H A AT ITASH FAT STUA - TF HIEAE5S AZHIATT AT TF AT W58
[EATET 213
(7) =t Tt Frrer v ger Sum F =7 § geartaa G srar g, a7 g fBfore et (sg aredw e,
T T T T, 37 T AT, Arfe) w7 T J9E] {7 Aty e w9 qua st e
STTURTT
(8) FH FT TATT TgA FT HHAT TIHS Taad fog ¥ q¥ =AIH +/- 660 THUHSIHT AT 99 F AfrHaw
srfera gaTa/gTee, S Y stfere 2, 3 ST gt ATt
(9) w1, qUEe, et sammTeee & Frft ot & & wageft Fraer 1 ST #3761 Jfeway | o
T, IHT AT % TS & U & (0 T He/HHe T 37T STTIhad ST a7 dTg Hed/FHhe aF gl aahdl
2l
(10) UavTEse FIA AT foriTse SreaTia TH e & oIy, -7 3T FF AE FAd TadTssied & (o0 we
AT FIERAT SOt JaTe T ST 3f Foer Ater wrfsr guredt F forw Arze Sieter sttaer a7 g4t W siae #
IR foha ST
(11) TeaTEse A Faead MeTa TH SHe? &l FTeid Tiaed SUHAHTS e & JfdT fiaa qaare 6
ATAITFHAT Al g
T FASTESE 9 Haedd ALTd TR S # 38 avg [Sured AT ST & 25 gfqera
Fraee Tfarwaw REae T e & st st aq1e T saeashdr 7 gl
(12) TeavT=se T TUTeT Aeferfad sraeaandrsti & I2T HMT, STAid:-
() I TOTTeAT T AT TSI AR AT T 6 SAALTHATAN T ATATAT HT;
(T) TeaTTESE T TUTEAT & forT &t 47 ormee raed Jorret § o3t #9s7 [HienT dwar (Ieeer &
o wew wftq 9t & Jrae § stfersman AEay 6T & &7 999 @30d B w1 SUIRT F:3d 997
FH H FHH Th TIqL (He) gHT AR,
(1) TRt 1 FrEer FF Sf srfeman Faw e § gfe & d=rad & o v 10 =5 i d=er Har
TS SR HITAT St F T,
() TeaTTESE & UTH Tl il S[EAT &0 & FH 70% I 200 HeT (75 AISHIT) F AR F 37T 98% 3 50 Her
(300 HTEHIA) & ATEAH & 50 THUH T TAYE FIT & AT & AT TeadIeae hl Leg &Har 9 giar
TR
(13) Zee Y Tyt HwT 1 ST a07 @ e I § w49 § Jorg 3o K Rafa s=me = F o, 2x60%
HIEE ITFE 99 ¥ 2x60% I75H ITHE (SMEST) T8 ITAH FIT ST
(14) =ISATEE T 6T & ToEA i (AT 6 (o0 ITH TAT ST-g e TOITelt T&T T ST
TR FETE AT AT Ggd HH U3 TAT 2q0AY il A1 & I TS FHLLH Hl U & oI
FAT % ATIHTA &l e TAT F HaY a970 T@ & o @69 iz vy f-gier ot ya= B S a6 )
(15) ATexard, qUeles, feles, THIAMIEST 3T TAT Weie? & oI Fwrfer ST it SHaedT (e ST JOrTe)
Y ST
(16) Tataoiisr WY & AATE FUTA orat Fl T F3 % o o 91 & qeiee qrfdgere #a¥ #7 gae & forw
e[ FAE TOITeAT (Teraar-cetes ififaeey, 837 fheex anfy) wam it STt i sorer-eefes fiferfueer Mafofaa
FUEATSA T TTAT T
(F) TaFer-exfee fifafeer Ryifa aeits miégee fex ST Aa9ashdT FT I F § TeEq SR, q
B ToFer-wefes NifAfieer % wors o # v frega o srfderaw fdaw Y § gfae staves % amo
et aad @2 S99 A1 BT Fq 9T H4T F 918 R
(@) Torar-vefes Fifafuee 1 T & araaT ¥ g § ¥ & w7 fi A=t % oo saret e At
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STOTTAT ST&TH T TR
@) S giow § srfersan Avaw YT a¥ gfve d=ree F 97 =Aan e g £y AT fHar gRir $w
BIYSTieet & BT aefl et ~gaq &1s 47 grm;
() ToFRr-eefesw ffffueer gv=aTas R * forw giuw wemor awar Ryiia &= & o o #71
fafere aster 650 Fmm/HTe & stfdrer 981 3w 1350 forum/1® & 37 7g1 |7 SI7 Foha T 2
(F) TaFeI-wefesm NATTeer dawor i @ dg+ Hf q9ar a3ds Jaeq Fee ¥ 98 FAqH +/-660
THUHESHT 3T 2000 % T 19 qTIHTT % =T g1 AT
9. Ty TaieA 7 sAifaFardt-(1) T safe YRS AT Toar-at ST AT AT FUFeT F THaaq
HEHTUN T STAATAT HET
(2) ITFT AT T TEEET TH Saied qIshd gie e Mafotad 71 & fee Ta g
qrferet 1

e IWewm (Tesq) | gle T (el /framare e FerFard feare seEy)
HAAT) e T SIRAT F qTT | 1A grea STHdT F 917 100%
100% THETIR IX TR 1T

50 ATaTE T 100 2280

BTETE & FH**

100 TTETE & 200 2000

BTETE & i **

200 B9TETE 7 250 1970

BTETE & i+

250 T3rTETE 7 500 1955

TRTTATE | 7 **

500 TTTETE Y 399 | 1895 1935

afers**

qohniese g 1770 1830

et guiihieda Ii+e | 1725 1790

feequr.- *330C FHfRT aTex F ATTH ¥ 0% Si-fHaarsse ares &t qa+ fFafaat & sgeq
** go-forfewa IfHe
(3) T TaT= &0 AT FiF FUTSS HEgHM, Ui, FHeATeT THIT FHT gHIT SrEH qHAT  Hie gitew & forg
i st srfer B fAsador g )
(4) area arze A Rafa & qdiT 2 zai=d F A8 T 99 F0 ATTFan Fiaw AT A8 e F A T 9
AT 3 105% F TTET R AT qTed aT2e Ara iy F orefi zatza smseqe siftmraw fAiaw T srseqe =1
ATH 105% 20
(5) T T TFTEA-SMe % oy U Fq-fAfgd it sraer st yar v Jrosfy:-

T UF T I U7 &I AT STTUAT ST AT a7 #8 aaie o FIeT §aTterd (AT ST JaT g a7
HASTATET Fie HIex T &I do U7 % oI HESard F €T § ATH UF AASTATN Fi e HIeT ATIord A Taraardy
FS 9T F T FATIOrT AT ST Rt 2

TR T W T AATATET Fie HIeT ATrrd G T ATTASHAT 6 LT AR AAA il ATTITHAT
T YT A o ToI0 U STIae Fiie HIe ATCrd ATITaahTentd oaof 99 & forg fF sraem fBham srom
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(6) FEH ZATZA-SAYET T LE FLA AT T AT F FATAT & I STATT T FIARET GATHT F2 37 eqfar
T T o (oTT ITH HR AT T&TT AT ST -

T AT LF FA AT (0 AT F HA1A 6 I e & IS & o0 T Zqeq-51ET F
AT A7 37 T9TF AT 9 F¥ AT FA F o ST st Jorret e AT Srar 8, 91 78 e 2x100%
SITERT stfarer 9 (T Srerev i Fie HATierd ST U ST Fia HATIerd) F d7 R

g Ig AT & arura Rufa # zatza & fvgera &7 & gw % oo 8 3t frew suersy #wwan

ST
(7) =atza EfT (@) F oo seqarer B S arer 9o i s 3T 91 qiassfir sitaer feew & = s
FHaTel AT TOTTAT & T SFTUIT ST T el AT [FEeH & AT §, T&F 7T 70 97 2x100% 7T F gl
TR qHT FESIOrR & § HATTq aTedl AT SaT3d &9 AT Hg A ared % qal Al & (o0 Fgred
FAZE TUITEAT H RIET Ioeere T3 HT STAN [T ST
(8) U T ZATeA | WA He TT= & S ST <Aool (ATHT THATAT Fq¢ U¥) T &TH7AT FT U q&F A IA 317
TATH AHAT T AT 9T TOTeT TaT F3ham SToem sfiw gae rfafis, Teom &t d2ar sdied a9 e 3%
SITETOT TOTTeAT ¥ U $[F O &, U T I oo 3T ae 9Te IiAe Aienterd §, TaT foham STos |
(9) T a2 I TAFC (% & & [FATT TAFI-ZISZIToTeh AT TUTTEAT o FTT T&TA AT ST -
T T AT AT & T8 LT aTel 0 eaiedl § Hhiddhe gregiiord T TAFel-gIeg I iordh T
#F T T T JOITSAT T&T T S0
(10) zat= T HaTAT HATENT ST IR HHIAT IT THFE o ATHATT LATHSE STHLUI o T I 6T
(F) AT T UeFguee Arae-vfie for fRare;
(@) AT T 9T A7 =0 For | eqied it Aegerar oo 6 gieer & oo sy g o
IEELER
(11) =aTea U9 FT AR FFAT ST ST SFaeigrT ATaahiweo TR & T RE Tt & 9 qaH Jehe0 &
ATATE AT & HTaw R
(12) 9H-RE aredt #7 Aavedie, ST AA=H |1 A7 AF AT &1 (67 F TRUTHEAET g1 9hdT g, ¥ LT +
T sraeTFaTgaTe AT AT AreAt § yar AT ST |
(13) =aT=d TeT & AITARTA RAfaat § TATee s F:37 F o Fe9a § a9 &1 I F FF T 5
forT gregifors a1 A e AT STAEe Fie HATIod ITHLI TETH ohaT STTURT|
(14) TeTE-3TT ST 3T e & aaizal &l 91 6T diq T TAFATT F oo § T THIR TET ATTH
TEAT AT AHTEHA TS SF Hh(Ahel Sofl(ATE ATAF AT THEHE FHT ITAT HLT

(15) U= H|T HITATE | ST LI o TEIH TaqTeAl 6 (o7, Sigda? ATARan [iqe T S| Tl & 915 Tiaerd &
FH T qWAT qT ated arA-ae freew, gfve F 99 T iR T =l o F o, s=esw zatey o (7w
Seeex &1 for v fomm), 2fFe grew Are streem sfe 3 <=0 seaae § 2T &6 3 o e e s
(16) Feferfea & forw =W gt amsfee & weaee aiferfanT sormett s £ Srosfy, srata:

() ZaTee gere 9T S99 170 BRrT/Aei2 o 3Ha afdes % Yo 2ara arelt gehredl;

(@) 99 AT T LT F qIT F ATeAt A

(3T) AL HT ST FIA F [oI7 THF F THT FT ST FF qTeAT (AL
(17) sTeeaT=s |TEiHe TRt % o w7 gama are v, Ruves i 5g 79 €y § 7% 379 fe 5
QIS STOTTEAT T&TH sl STTUs(T|

TR IS ATeT e AT [SULET &l Hhlahel ST+ T AL R TIAAL AT T T8qA Tl
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3IY E1e TS TRISE IET I7T FHFe % Jqa1e BRre o sosm)
(18) = Fheaaw Auferfaa sraegsrarsti w1 @1 F4T, STHid:-
() Feae F7 o, FAmior siv wdteror u=gars ATl O7 qHEFeT F SATHIT g,
(F) FSTEL T TAAH TN % g, FHETT IT THAT 6 ST SST FA 6 [0 FHRE F TA1 HT ST F A
g, 29 O § AT SId IS TH F g,
(1) FeaET =t f Fafad awre F o siq A FeAHY S[F TS YOIl T&T9 6 STusf:
T TR F I o ITANT % {0 3997 2qee ¢ 7odT e ot Suersy F:3am ST,
(FT) FHSAEL F AT ATT T 37 ATH-FHeaaae AT T9T &7 A % &0 e vaa=se 9679 71601 91
qET % ATATY THIH 97 AT TEH ToiFe? T&T9 [T ST
(19) <& Az F forw gregriors e g fR9Te & 98 3x50% AT 2x100% Feewde [ATHyo 97 yare
e ST
(20) TfH= &1 2T aMseqe 39 & forw qaty emar ¥ aigew e 97 yae Gy S siw e vesrduw v
qHF AT AFLAFRATH I TIT FIT|
T AT T fafa = & e & o7t At SifemTe™ it 97T ST 9647 5
(F) TS ATHT HT THTAT (500 FITATE T ITH ATeH)
2x50% AT 1x100% =aTed AT ey w97 (Fuwdt) i gHe & were-aq & o aaim awar
FTAT a9 (1) FaL AT AT S TTHAT|
a0
2X50% e FTfera o
(@) BIE AR AT THEAT (<5009TETE)
3x50% AT 2x100% |1 ATfera ot
10.  faeq@ orrett
(1) 9THTT AALIFATY
() Faera S e Yoot F fR9mea % Sgew ¥ forw, 500C F af¥arer F aradT 3 95% it A
AraAT ¥ 3= T SITOATT 3T IUsor steaters SEiud arara<er § §97ad & (o7 S givl
TR ATATIE oI &l # wTiad Tt  forg, fesme afiaer &7 arow 350C 2T AR
(T) TTHATT TOTeAT A o] HIEaT AT ITE ATST FAT FAT (FTOAEET) JT T 92 T gif:-
T T F AELTF ST &l STl F @R, &= 7 1757 e B+ Hex {7 aiafaee
FIAT AT TATRT FA & o7 yam B 70 qrfere & gea=m 39 § REfET v & 9r af=
ITFL AT FF (T HATE TR g
(2) SFTEX
() STeY ST AT TIAF IT AT T TeFE el FHH IS AT T TTAT FHT
(T) T2 AT 9T AT i 3e4dT 98% & AT gl
(1) THS FATH-ST AT & ATET TTIAT Frag F AT T AT TAFSIEH TR HHIT % ATHTT
TEET ST T AT & o0 Trele IHe FAH-UF g
(F1) ST AT 1 ZTESISI Fog AT SIS AT a1eL Fog AT UFT Feg THIL T 21T
T FTES IS Foe SATeY UF TS IS ] oL & HaT § e &l & 19 JI e A3ee
T FHH | FH T (gl o § 99 ghm

(T) T FIT, T2 AT AR oamg F qroa it ST & o ST s 97 gtaard araHe
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ST A1 JHIFI Iy FAY AT -
Ui Tefew UAATZ SN TSRt SRt R S At Rufa # Trew arsfE F aruwm & A F
for st Sen seree 1 st
(F) TR T SH¥e & o, gregee 9 feew &t 7efia # siay gregee it g@rd_ aq17 @d &
T 2x100% =@ FT & HaT % T (TS AR &) TS 67 STur-
T A HT T GG L@ F AL FIeerH e I L & (o[ ST TUITEAT TETT T ST
g T AT T [reew § ofq drs9 = qie 7799 % qr-97 {9 UATATSS w1 ST R
(F) AT Fog T2 AT * forw, weex arev Fiehr feed 2x100% Tt Arex FArferd s ot 9,
2x100% S1-feerese (uw) atet gie v, 2x100% e, v fafe e - ¢
U FeFHTeroe A (SHT AF] 21) % |19 §8 7 THE A
() BTESIS Foe AT F ATHA §, T&F &l T2 T oo Tt 2x100% THT Hed =T 99 3T 1x
100% STEHT HTex =TI 9 F AT Rl o7 Freew § 2x100% SET a1t T 307 fheex 3uasy
FTT ST
T ASTH FF Tt AT TR ¥ SAH A AT THIOT TOrreAr ¥ ATfersw Y T Hd
eI T g
(37) THATE A TOITeAT
(i) STTH SATLEX TFATS I TUITAT oF ATH-HTT AT ATees] WeleX Hl FHT-T7T T HLATET Ha1d
e i (Rie & #Afae@d & oo e a9) @fHgs, 2007 F sqaw yem &Far
ST
T FHI-HHT 9T FiAd e e wrtaswr (B & fafEe@dt & o qadiar 7meT)
fafe=m, 2007 F SATa FATAT dleest HFaF | q1a¥ Feed Teaarese Y&\ 3T STus|
(ii) TFATEEAT TUITEAT FT ¥eT Fie HefA F 1T Ar3eqe IT 919 UAATe o™ i &1 7 § 9 110%
BT ¥ 32T Floast Al THFATE 9 qloest T 77 F F7 110% gHM
(iii)) (F) FAATITT ATeesT Weted § 2x100% T oA ¥ FqATd daoTd g~
g el At it fArmerar i Reafa #, fvgsrer =07 g g,
(@) Tefew TFATSAT TUITEAT & AT §, GTa¥ ATSFeT FAGEL diel 3T 3g HIToRT TTRIHE & 8T TF
T ST TR &1, T a¥g & At T =207 &7 R Faes § 'uq + 2' RgeewT gr sgf uA
YT UAATSEYN Fie & o [0 STaeTe Al il HEAT g S [l HeAT "TA+1" HoRT qees Fi
TR H
(1) F9T TR TFETSET TUTET F AT H, YA FTHAT & 7 af 07 99 & €9 § T&= AT
STTUSTT 3T G & Bg STl | & TS H FH F FH UF SATd1ad GHIaL T T&T il ST
(37) STHLIT TTARIHT
(i) Fe STEHEHT
AT IZeAT % forw Fde TE®ET &7 TFR T qdiwar 3ta TR wees/ saerga
TOFLT SRl FHTITT AT FT AT FHM)
i Hefiar F forg #ie g off aua-awg 97 genfad FEra fEeE i (Hfex
T FEATIAT 377 H=1a) fAf==H, 2006 FT1 AT HT
(ii) FTEEST TTEHRTHT
AT 32T % o0 qrees TEEHT AT THT T qdadr Std AT AT/ aeTera
TAFIC TS FHILTT TTART T TTAT T~
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wiq Wt F oo dees g ff aer-awg av "@afaa FE fGem
TTTErRor (Hie it eI 3T §=1e) fAf==m, 2006 T SAqaras FH4|
(3) TTaR ZFEHHT
(F) TSIt STERHET (SFYET SEwHY, A Afaaadl s, T SEhHy) A S
HTH/ATITSNT TAFEIChIoheT FHTAT HIThT F A TTAT HERTUTT T ITAT H3T|
(F) SIAET THHET -
(i) Bre & e & o Ieas Freest &1 gg™ & fore e &R sroem:

T SAYeY Aidhe T T H ALY 3T AAET-ZaHHY & = gfhe e Y&+ 7 S
#£Y Rt ¥ o ST e T w=e-3r qrew e F3 & forw off T sroam)
(ii) YR TTEEHT O | 9T AT SIqerar e BIee U HIee AT O STAEES U hee
TERTT T T
T aFteTd faaT FEEAT qATT AAA A=A UL FIEE, AT AAA AA
T A9 I A IAe ATH F AL I AT ST T T 2
(iii) I AT I T ATAF FHiowr LT aF I 9T F AT ITYH AT § ATk 9@ I Har

SITUSTT:
T TAF STERIHT 6 (70 Tl il Fef HAT ATEA AT AALTHKAT HT ~IATH Teh dT
e gfaerd g |
(1) Ff+e AT SERHET ST - (i) TMHE & AT T4 & 09 J(Ae A Aa9TTwar Hl 1T Hd
F forT ST T ST

i SfHTET TR F A §, g M F WLRE-T T g 96T % | b

SATHAALL ST T AT THAALN 30T TaSTelT 1 7T T FHT

(if) FfFe SATRTERY TERIET I & 9T Y Sfiqerar sige B T3 wIee a7 AT STAVHE TAT
HIES WAL FT G

U ZERIHT F SAHIT F AT 9T A A hEe UAT RBES AT AAA SALFES
T e FHienT o T )
(iii) T AT TaRET & SUaeh dedT § wedrd W S 9 97 F 97 &7 AT &7 q Afaw
FeT YR §% YaE o ST
T TAF TERHT & 0 FAT it T A7AT qEAAT A@LIFRAT H FATH
T HT S Tiqerd gnl
(F1) ELLTT ZTHETHY I,

(i) e F FETT G9TeT F A TR fasdr £ sraerdar, wad At Jre dir
AFITFHAT 3T e ATFAALT STARHT & ASeS & HATHA | A ATE Hl T FIA & (o0
ITART T ST

TR STHYET Hidhe ST ThIH % ATH § T STaRTHY 6T ATl 7 1|

(i) 9 3T 97 ¥ 97 AT A9 UHT WiEE (MUAUTE) AT AT 97 UL F97A
(STATTA) THTT FT ZHM:

TR I(AE & AR 6 AL T Thicqs Naed HaedqT TATq i T93 UL
HIES, T AT T3 UST T AT Tawry g

(iii) ITIH TEAT H TEATT U ST I GUT % A AT AT &7 F TIAF FHfenr LU §F JaW Fhu

ST




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

T T TERHET & 0 FAT At T AHAT qEAaE A@LIFRAT FHT FATH
120% 2T
(F) TR AT ST AT % forw swgerer & Afa=e 45 % srefi=r arfersr 10 F A gem
(=) FeAT=e i Iqura 1 9w % o yeAad wwe £ uE e $iw g £ T aw afqefie
oTfe Ffhe AT T TEeA FFAT SATUT, ST % B T g F BT F gawe 7 s 10
(=9) Fut % T MU 2026 AR -5 F AT TH q9E FT T THEAATIAF SATT AT
T s 2 wwTe fRwTee ¥ forw wrede S fewera wrfersreor % gl siv Ruaesd ¥ for
AT fAfAder o aarahr SRreiey (66T 3T TTeF)" & Aqae-3T & ATHTL gl
() SAT-ATSH THEAT ITFLO ST T G F TTTLTT 5 T TARTHL TA T L[F FA 6 o0 g7ty
AT &1 HIATSA HEIFIRRT wfie TaT9 36T STosm|
(4) g1 Zem gl (%) g8 am Raafige- =t fa=fime (11/6.6/3.3 F4t) & forw @ v &
Tfhe ST ITTse FLTT SATUA, ST T A3 2127, -1z $r gi:
g A 33FHAT ATwesT Fq< & forT T AR gIIT AfS ITTRT =T SImar &)
(@) qraTeHe et T AT, Aarae gieraret ofiv S=re e & 97 Jered s TH F gl
(1) Fa=fire 7 STR 1T A A i emar & oy e R smom
(5) &1 o A=l (%) &1 dom A=A (415 &) & v vaw g% v F afdhe g6 a1+ o s
ST T3 2T arse W, o o, |ugia o1t St oY farepd Uer-utr qiaemsti & a1 g
(@) qraTeHs e T AT, SeiRed [ o S99 gagr & 979 §e1eq s T & gl
(M) A= 1 ST 219 wEA Fe i awar * forw e frr srowm)
(6) srH=FH
(F) FEEFEH 3T AEUH & FATATT HIAF AT 6 i 3 JTTAT Jheg HAT & (fere & oA qrar=
qrz= Reft ¥ wefiT sfderaw fiaw 4 1 s ¥ o R frr o )
(@) (i) ST THSFEH B T AT ATZHACE Bl 2139 & g
Tiq 3150 TR & S1fe fiT 6000 URFTIT T e JHSde SSaldee e 22T &l

I

g Tg AT T 6000 TR 7 stfere voe aaede Ray sredees el 2129 &1 gl
(ii) STEHTACE el THSFH & ATHA § THI 6 STHF &l L & (70 TF gle TIL sq1eT (Heed a7
T JerRTESre oeew yaTT R STu, SafE e aeeaed F AT § U g1 IUdsy 0
ST T 2
(1) (i) ST TESFEH | [ TS AVFeL T Floest SABHT I FAl § F Teah F o srenT-sren
Ffasher | fRora g
T ATeSS ZAWMHL AT TF FaHd § Bo-ATgHILe T o ZI-AT3E Th1L
FTeHe | gyrATorg fFaT STom
(ii) TS SFET ST ATeeST STARIHT FfAwA IT=q AT TS [ FAITGT TAFE I eehiahel
FHTI AT AT qTAT HT|
(F) BT 299 T+ (11/6.6/3.3 FAT) HIRET T IT = 2129 FT R ST T 299 qTHSFE
(4153T) ATH-EIRIET e AT HST= 21T HT R
(F) 99 THA T AT & F 2 Ay wie F gra-ara [y atd-afie w3 o faqr i
gt o1 a9 5T & Ry oft e F vl fawger F g s F o e G
ST




[9TT H—=Te 4] T T TSI © TETLTI0 17

(7) TaTett srqf srorTett
(F) Tl T Faita G AtfEFaes #1 e e gamme F S[EF e a9 § Hie B s
T IS F TE-T T gM2-21T F L, IfAe AfFTerie FT T2 TEwHT F T
T9r 9/ TarsTeft T sl =t SrustT
uiq 7 oft 3 Sevew afdhe ds =0 ¥ g 7, a8 7fHe a9 g yee B s

(@) &= FAeTsh F dqad F Hafad a9t 9 T SHET ¥ ST e 99 7 hire R s

@) (i) T=or ST gfee stfarers % o st £ srafd, sw, fa=fie, evats i wéeam argf
TUITeRt =6 a¥g & fRTe it STuet 3 2 ot et afimres fRufaat F adfiq @ar A T 86

U STERIHY ATeSS ST UTd, &7 =S¥ 3T &7 I & Tare, Wiaarer i agasfierdar #iv
ZaaT srqtera AT sro i ffee R sie Sy Rafaat & sefiw sifeserd e Jiees
HT 8T €T F Hia¥ g ol STHTT HIedl F TATAT ST T o G0 STEA R qreest &
Fefi T M

(ii) SFYET TEwET, IfAe sAifaedt TEEHT T o SAEET F J9eT g & F99 TH TR
3T SOt 36 11/ 6.6 / 3.3%ET 961 | SHTHGE 699 g

TR AT SR % dFe? THE U THI d9eT 995 % gl ;

() 100 TTETE | Afeaw A AT aT THS q1a7 9T |, TFATIT a7 S0 JUTe! (T,
T, arfs & < aAfer /i § SAAAIr) Y&\ it STt i IiAe § wo a6t § ST &
1T 11/6.6 T Fq¥ ¥ THT FH &I qH:

TG T TR T H ARSI F AT ATeT AseaY g9ed SEwe 4% A &
forw &egeret wre oY R m:

i Tg ST TR wE et ¥ dqere % e 11/6.6/3.3 et fa=fiaw s4t &1 v &g
T Y HIG TF AT F1 Taq F (T sfer-aerore gierem sar it Srosf:

i g A §ft 7 Ageayet 415 Fiee Ra=afae a=i & srqfS 1 v = & g | |
FEA % foIT sfer-Farse giagr o grf:

(F) AT STTEHETHY, ATITFATTATE, AfForer<t forsrelt yorrfert % fRfSs Jiees w2 o 97 &
TR FA F forT e fohaT Strue, =| wreeE % Ay G weasd e, wrew [ F, B
FTE HT 2x100% TTERMHL/HIET FTT T AT ST

TR S TRTOT SIRTHY T ATERad STUTEr ST T8+ F3 6 oy e 3 sosm)
g Tg A fF A7 drees sfFsrerl gEwHY 3t ARd T @i 1180 L F ATER
weeff-ufFRfRE 2
(8) 7zt STTT- FarfSrer womforat 3 wger st = wehre g

(F) TR W ETEe : YT F AT HHST AT 5 T &
FraeoT TTEwTET & qrew /)
(@) ST TTEERMY, T TEEHT 1 31 7T F EF |
— BTE dqrees (T=dT) ATefE

g
() 33kV,11kV, 6.6kV 3T 3.3 kV . TR FHAFE AT & AT § o2 d %
ey T

7



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

o] FAFET ATSIST o AW | FOH
TAHHT F TEAT & THE Gohedl AreS
TR F 9T

(%) 415 =t yorTett 3T wT H qEE |

() S worreR D ANEEI |

(9) srffar orTeit- (%) orfefaT worTeft =t & & W AT (40) AT it Straw TeareT iR srfdreraw ey wiee
e AT 1.0 The ¥ T 40 et weliae, st ot stfere &, o forg Rsee e s,
(@) AT FeFer & o0 T3 T % &30 it AT 12 H] HEFeL 6 AR B (A0 FLA
T gt a9 0.12 fAetT 9T S
() TX T F Torg ISR S forsrelt Sverr If=a AT ATAF AT ToATHewhe ST TAFel T
TSI HEATT AT 6 SATATE T AT ST
(10) F&AT YOITeht- (F) X =T % forg srafer wify, saemefiear i) Tamrerar & o & a3 & Svfieg
AT TOITSAT T&T HY SITCIAT 3T T & FIeSST & HI0T GO G916 § I 6 g e e -
T YT, SHLET WY, IMAe AtfFTersy SEEwHT f aT T Aqdt qT
THET & [ LT TUITTerAl & |1 Y& fhar Srow, e & Seves o =9 e § Bt of
THTL T AT 6 T T oA AT THE FHLAT ST T
(@) SA¥eY, SHMYET TEEHT, Me AfFTail AT i o ZEwHe & o Gem qear w1
ST 3T ST, Afhe g - 1§ & T g aF S T8 gr
(11) FERATEIeE- R ¥ 979 e F RMTesem F 7T S9Res SaeHy/ses afhe a9 Fi 98 F3
F g =% AR it mE R glewmsi & ara-anr @@= i T € 99 giagr T8 6
STT-

T TS SA ATl aat § Aol RAATE o0 qiaer €Y ITaese Fr8 SIus|
(12) fasTett si= fR=ror e, 3% e aEm=T

) (i) fooreht sfie fAe=r Faer wow Rerse | o e F 2, Bed g5 srasas sttt &
T a7 gatesao Fa SUeed FLTT JTU|
(ii) Her TS ST AT Fia A AAATT T F T THL & g AT
(iii) T FETST AT THIF Fae AT UHTH Faa S(AT THTRT AT 3% e ug fzfooen,
HAXTEIT TAFCICHITRA FHIN, SERISIE ATE TATFCHA U TAFSIAFT TS+ T TAIT=T
TETT & ATATY T AGeTHATA T TIT FHe|
(iv) Fa F ATHT FT FLTT Fd THT AT TR T THF F JTIHE, T 7 g
gfareshar % forw Zeaer Feat 9 T=w BT s

(@) (i) FET SETALT THET ATSTH 37T T AT AT o ST AT SATUIT;
(ii) AT FAA AT FEA FAA AAT-TT T IL FHBTT U AT ATeesT IS haed I
Fees YT % ATATT AW -3 & 92 faagrar ST JEd #9089 S 97 § 37 aiees I
Faoq AT TIEAATEE TIT T FI1 Felod F AT Faod Tl [SGTAT STTUIT;

(iii) T e F S Tt Faat Fr AAHET: qeT THEAT F FaAr T AT CRAT IO,
(iv) TF & Ie & ATt & UF e & o0 Fae G & gAY 8 8 ST g1 ST
(13) E=arg fasTeft g ToIedt - (F) T AT 1 Frwerar i Rafa & srarasreiT 9 # [T A &




[9TT H—=Te 4] T T TSI © TETLTI0 19

e == g fadeaT Rraasi wdear sl sl sorreft e i st

(@) =T | WETE ST 3 AteF i T4+ e % forw v Ut sl sorreft sare fi Srosth

T, THE AT, a7 SHEAT 6 AlF H GaT I & (o0 FAT T H UHT
AT TUITSAT T U ATHTT SEamd g
@T) =T HY AITETE AT I T T U I 1T TEer v AT "5 Y e ermar i maf oot
F AT FaT= R Srm)

(14) TTaFE FLe YoITedt- (i) A ST F g six e F Ny saEe FE W & 919F dieest
T & °Y S qlee, SIS diee s AT e gi:-

T 110 Free ST a7 125 Fiee SHET siiE-ATze &1 * o =iv 9 zafza &
forT S| &g 21, y=T R ST e,

(i) Tt F 21 2, TAF STEEE Fie YUITeT & T 100% e # @1 F9 F o, 328 F g
Tz % forT U wele-FH-gE AT % 9T TG a1 s
(15) STTST TOITeAT- (i) FETE AT ATAH & TTAT TATH TR TSI AT ST
T AEA Ul TATAT 9¥ SATATAHTeNT TET S STet rert | & it Srusf
(i) ST STOTTEAT T FSATEA T THT HoIT G0 IUTAT &l SAAATAT STTUIT
(16) W™= (F) THT HIe HE SAA-ATIT L& FA F oI ITLF TGHTATA Hol SSHIT 27 gl T T
ATSTH FT ATATAT H:-
TR A SIET AIeH oo R/Emaee s ST 2127 2
(@) =TTEE T HIST 92 aT3E 2159 2l
@M &t A" 1 qA T T T UAFASS 6 Foe AT T TE H TAFASE S[F dledes AT FASS
TR Hhe TAT ToE AT FAISE UAT A2 To8 T Al g AT
() AT ST Aof-UE e IETF o I E U gy arqwTe gfg 700C TF HEa g
(F) AT ATl HT grear Hf =’ st (srerer gzem) 55 R
T AT HIeXl Hl SUIH HATTIAT TETT 1 STTU|
g AT T T @A g § fRuq Aqiedl F uAFArsT gEId s & AAET
TR I 13T % 2|
(F) T TALT A" TEIT ALUH & A IATH 3¢ 2&4dT (3% 2) AT & ZhM|
1. R R SEgHEAe YorTedt
(1 qH
(F) TaF * o wae BT T R ST SEgHee SOl STME qTaY SO T4 6 AqET
SN i a7 &N #e, A, fRomfAgen, A=ay LT Fie v et & qear
AFALTFHATAL & ATATAT § AT G
(@) IFe F of a9, AT o7 Tafaeasa F1a1 o vxid [FFa w7 § g7 § FEtEa B s
T I ATl & TqAT F AHT T ATARIA RAfAAT o A0 daterg s e
Fe1 7 Rt BT som-
T TR T AFATHAT F ATTHAT F AT g2 & =7 &= i e Faaq
T ST
@M asft S AtfFrers & IERaT f sraersRdr F FAgEe W st F e g 1w
oAt Stedt 31 7 Tt 9 § 9% v & forg fRwrea B s

2) T I 3R TafeT ST ¥ forg fAz=ror sorreft




20

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

(%)

(=)

()

(=)

(®)

(=)

(=)

TATSA-SIALET ST ATFAALNS 0l FRRIAT 2 =07 & forw war & Srosft siw zad et
AT g=AT, Iea F fou agEEE e, gea @ g & % fow dw o feE,
AT S qeeT, Ufagre 221 WeTeor, Frd SIuuIT JOTeY, FEATel F 1 ATHT (THA)
feartfSr sorreft sfy afeafer gir-

T STEHITHETH AT e F o &= grm
(i) Feafa s M=, MR sie T TuTelt & 90T & =7 § ®©9 Sl 67 agizd-
SIHYET & SATHe =T SOt &7 ARy R Stroa-

Tiq ZAred AATET & #9E TOT F AT TATed geeT Tt oY Toael-

greSIfers Tt TurTelt @R f3haT ST &ear 21

(if) =\ ST F wfder o e gonferat § e AEIE qUTETESi Tt (q97 TeEe
TurTelt, AR W fou, e stermes snfe afeafera €) aftwfea g st tauwdio #ie &
TATATH HERTIT FHT FTATAT Fe -

T ATEEY T [T TOrredt 3toa UAuRdu/AETs (SHAT) Fle FT saeaanara ait
FATAT FHIITI
(iii) zatea-sET & frsr e gorel § zated qeeT Jore, TeEel-arggters It
(ETASIT) TOITEAT, Tated &6| RI=7 ToITedt, Zaied quearssil YOITel, TATerd eaisd ¥ o
JUITEAT (TEEU) 3T T=Tierd i ofte aatea adreqor (udidh) afafera gim
Tt swefir afifeaftat & gffe o d=nfo = % oo amow siffes== F arg Tdhaaw
TATYAF AATTITF THETT & ATHITH Hi(vRT AT TAT § T eahe Torredt Fa1 f=har
STTURTT:-

U 9F-AT & F] H e F AT eSS & O Haq g T § grears

Rarza ot suetsy #1070

Ui I AT T R wer § v a2t ffeAr s off Suersy #TE s
fTrafa Rives M=o, MR sie T=ET Jormet w1 e, [ &Y s qe/ase e a9 &

ATI-TTT qaa T2 % o0 100% erewt wem= B smoem)

(i) TR=ror, ZeatfanT s qeaar & forw a+dt =aqe Atege Nevewt % 919 yare & ST,

(i) Tsft BTE o 32T ST HgAYUl AT 29 ITEd & o0 A3eqe Aieqa A1 NerewdT & a1
ST o ST,

(iii) ez T 37 smeeqe faafa Rfee g, e s gemT et % ffes w@4@faa
TAYE 3T ASEYE FTE F 2 g AATq fodqer RESe T &l AT AAT-3(AT TS FIE
STIST ST,

(iv) f=<e gr2a & forg &S 0 g TEEe § 951 g1 ATyl

STET el WY HEFT T T IuFHTOr A qrear qrenterq g, FH=ror yonfert i wafaa suswort

T RSt et A% Arqvere F g T qre w9, TEr 6 A Ao’ g gortar g &%

et &t g+, farett & grfa a7 fret off wee it frderar aaears Rafa 1 wreor 987 aeft-

g g ot giatera o st & e oo w9 9 9 86,
uiq 7g i T i fRfSreer e, et sie geeT gomreft  Gft ofF aes
7T 9T |1 T RET U fAerdT % T ScaTed i grie det gl

=7 et ® &9 weftT Tevh| YOI § Tew 9 AT FEawer WA FEA aTelt siid-Ared -

I, AT 3w SrTRes gy aEafea gem



[9TT H—=Te 4] T T TSI © TETLTI0 21

() fafas wis@ (S9 F1E T AT, SIS WIS, 320hT AISLd, AT(e) FT T@Ed & 327
F 3+ wofte & fasrelt £ gl v weterd o av o= i foar siv weem 3 3w sie wit
T TIAT T GAL | T (9T AAATSA GETT 37T TET FH g
@) (i) Tfaeres 2T 2w & e gt wteer F f@goe F o ey 29 1 e e
Tt Ff:-
TR 32T AT AT F TS (FH F w7 2 q9) 3w e F oy gerw any ene
Hife=T  foru geaqiaeia grm
(i) HUga o ST aTer Aty 2T § "earst & ey i Rufy (1fach-awe fertegem),
FATH 3T A ATZALN TAYE HATT B
T AT HEcd Ul TATANT ST U Hehe & Sqrel I §grd (U STusr|
(i) =rrfere =i st were-ara @i, foa uarferfEm v ofr sufaa frar smom)
(@) @ FEE # geft e yortert § v awm awy getia w F g s we g
JUTTAT T&T T SO
() = AT 9= QAT 3T 399 AT AR it T Fraer A7 foTse ¥ FAT ATAT TS AT A
TRHATAT AT AT ATTHAT FA & (o7 SAA-ATSH &7qT FRRAT ST STHHe SorTett T&Te %0
ST
(3) I FqAT & o0 F{F=0r Jorredt- TmHEe At Ferae srara a1 Taia e FEem,
Rt s =T worrett fAata RiSses M=o, ARt s g=eT et & arg Q=T gornet wie
rAemsti & FHT FqAT TH HEAAT AT RT3 2T i, U9 o wie, ofidqed STer Turet, Se 3T
T AR o 1T ITA=E FIXAT ST,
g Tuerelt RESe THH % A7 Tdaaw AT« Turert g,
g g AT o HEA TOITorat o AT /g & forw, [ et e srama gri
(4) AT TRAT Fede (TATUA) - YT Ica1ad I & foaia Rises Fgsor, Mt s g=er
STUTTEAT, §F & A & (o1 TRITH AT Fale? 6 qr-979 T (FFLFd AT Tae, T@rard Tae+
TUTSAT SMTR) & T AFB-ATST AT | J=o & (o7 Ted F A= FAAT & AqEE-9a9 & forg vs fEZ3e
TR U TET-SATIH TATH T THAT Aeah T2 AT ST
(5) AT TUITeAl- q1ax w29 (FBRE &%) & At st o afimmes w69 &&= @t 99 &
qiargT & forT U TATet §=1E TOITeT Y& A ST
(6) HTO o IR 3T TOTTerat
(F) SIRHTTAACUH & ATEAH F TIHT T 6 qr-a19 FI=07 Fef (o) & o & i qrodst
#F =maE O F U sraerd w1 7 gy, auiEae, g araa Ry, e
ST, FAT TfeTHE, TS SIE ST J& T ST
(@) AEAOT LT ITHIT (AT SATeA-S<ey, FAAT hIe U7, TS ITFE ATAT HIEE 3T
FAT UTSH U & o & o 7 Aoy sfiw fBgoor & o aresswr&me st s
At =i fargeror st seTe Y Srust
(TT) HEFT-STE-AFAIZE (THATR), ATZZIGA AFAES (TTATF), AT, Fad AAT-AFHZS
(¥fY3T) S efer ISt ATt YOTTeAT |fga e @Tea ey 1 ferayoror Susheor yar R Sron
() FEH SAe? 3T T Zaied & aI-91 Agead 0l FI=0 T (S° T 9 g9, TH &7, Heda
Ferge) it LT F U sraeT Aot areat i uATatT e % forw fover duw yere
ST

T T Hged ol Sy o forw REse due yae o s



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

(F) T4t FE=rE STheont &Y |reei s e, giiey, daae, TATaes, iadise ared i &
BTSN ITATE HAS S¥ GAATH A § o g, I8 e oAt qeear |9 a1 gy fowga
HIZAT % ATAT GALATH &A1 F o7 ST faehie Y6 Uaaarse TaTe fFhar s
(7) o= el sorrett- ety fre srafT soret (Thos) sie/ar /s aiees w=a3t (39 2209w
14837 241w a7 ST e sl & Areaw | wad, A s fFraas 230 Free ar 110 Jvee THT
T ITANT A T TeeH e Turredt  forw o srom)
(8) FEIA Aled- UTAT ATSIohel ITSTUT & T gl ATed T THAALS &l ST A TALT LA, THTHA
TIEATEE! A HhAHe SSTHTE HIE AT AHEHT ATETZET AH AR S HAH A FAL ST TAT THTA
FIE T qHH & AT [So 15, AT e wéeqor B srom
(9) ATT 3T T AT YOTeAT - Feware, e arey, 917 Aty it qurar f Fiaw Pt ® oo =m
SHYET ST TOW zated & fAutare £ Rt F sqam us st SRt s frayoor et yare i
ST
12. A9 AE A
(1) Fr=T A7 ForaTee ST TUTeAl- AT S & TEqT T Tl AT (iTse & Iiagd fif FaedqT 3 a1
qvT Ffteq YUMTET S AL T TSE, aoe Feaa TUITel, T Tt e gy gf Fehedl § 37T Jorret
et srareasharsti &7 are Hf:
(F) FIA AT ForUTEE ST (e H aHAT TH dig gl % Aldg 8¢ § 390 qarad & & Hl 2o9
ATTIAFAT T T F/IT ST 798
T HEH G HIA AT [TAT5e oY 9 T(A9T & Ao T STANT ek d1 Taerd qiaa
srfersram gy e ux ue fom it Soer sraeashar it ot i SISt
(@) FA AT ForaTse ST Tt & Tois T & A1 |7 Taerd eeard #| e &#har s e
2x75% AT 3x50% T=of ¥ (3% gI¥ F "TH §) 7 wyH Y (3 foqerw F wrer #) i
2x50% F9T do 1T F 1 TaT9 {60 1T
T TEHATE T FH qF HAS AT OUTEe Fead? FT UF G2 A1 T ATeF THSAT H1 T

TEl HAM

(1) o seTia afiage F AR §, AT HATe ST AT Yurrett F forw wretfonT Are wr aedy
Yo g Fatha aw F e ga@ g st affRafadt § aret St S ot £ gl F
for fewrres fr sroam

() & F ISA AT FAAFES AN F F9 F {orw f&3fSrsy woamet srarta weaaw % Rt aide, wfeae v
eeaTst qige W FEe & o St ga a8 e &1y R s

(F) Frrer A7 forTee & a9 & |19 &7 YrEdT™ REIET aige 9w Fefset & qreaw 7 fhar sroam:

I SAT-3TT THIAT &l hie By 0 Frrer a1 fommse &7 a9q | doe ae-aras &

HTETH & HTT SFTUIT

() =itg AT A7 ger  forw e fararsr yorrelt i sretg "Rt F o Rt i Fweaae yorret
T I FIIT STTUATI

(@) T A7 ForiTee & 99 % forg sxaear it STt o d@6d & |98 fwre 41 orrse $iF orasr f
TRt 3 for siie & & ST 9o % e 9% Safag Fo1/3TaH0 ITeee FHIU S0

(2) E& A= ToTTAT

(F) ST T FSTIOT FlAaTall it 7T TE9F F FH T FF 9 QA7 6 T % (o0 2o 9 6T Arae Tl
& forw ogte gri

(@) AT TG T T ATT FTLT ITH FIA F [oIT SHAT TATE SAAAT FATT T % (o0 ITIR ST SHaeT Y




[9TT H—=Te 4] T T TSI © TETLTI0 23

ST
@) 4w 9 F 3T AT ST HATA F Gy § Ug ged Fewes Faaw i Jarfaew sragswarst w
ATATE E
() ST 3= SR FhT T Sore 9t 7 9T % forw Sapew /T sie Rt gieremd e i S
(3) Trer E=foiT yorTet
(F) (i) FATE TOT F ATT-ATT FIeH T F ITANT < et 3 forw or ygaa AT 7 93ia<or, a9 67
ST TRAAT HATAT AT AATRAT 3T T HIg | T TG =07 T S T Iguw
=TT &7 % ol v ard % s qaTe foaT Sstrom)
(ii) g ST AT TLIH T AT ATATE T @ F ITART Tl FAGTSAAF 9T 6 [T T qrere
EECEEIREEERURIECIECIER Il
T AE TATAL, AT T TAATY TATHT HATAT il AFeTHhaATAl ¥ = daer |
A Tgur =T ST ST T wguer fFEEr e i Rt off s ord % st g
(F) ToaTTEse S8 YT T A¥e & foro:
(i) JeaTied FATS Uer o oq-Siaerd AeRdor sfiw v =7 | A1l § THE TagT Hl HATeqT Hif
ST
(i) TTE FATS U UHA HTA o [T TITH HAT (THHIAT H IfAe HATAT AT T[T 16 =5 T3
ITITEA) F TS FATe UL TS ATSAl I €0 T HHT & T T 0T &7 § a7 Tgd &
JTILTT AT T&T7 33T ST
(iii) FATE Ter F G w9 H e F AT e = Tt AT 37 AIEAT HA TOTAT 6 HIEAH H
e % forg ot srareme T S Fear &
T I HTS TOITeAT o AT |, I % Q=0T S O TRt F forw suaeh
T S [T H=OT T F&T ¥ sy,
(iv) STET T Tt T T FT THRATATSSIE TG F qrF FFHEr ST e fier, -
7 g &9 H [Hoeram ST
(iv) TeaTEse U9 TG T SAed & o @ Jaegd Iurer S Bwred sraeaswara &
FTAT- 2 § F9TAT SATUM
(1) FIEETESE 9 EH SAe & o
(i) 3T FTE Vot FAeRTor, gftage 3T HeTRr JurTelt qeadreee SO SreTa JorTe T % e Suw
Rata sraegarstt it 7 FM
(ii) FATE TeT T oToF &9 H e F qreww § Aae & o oft sraems G s =/t
T W = TUITAT F ATHS §, I F AT ST 9 ST % o Sush e
ST QI E =0T Tt ST it STt
(iii) wET ¥ Tt ¥ T FT I ok AT Feord? F wreaw F @ w7 H Fwrer o $iw o fi,
sregf-after 71 @ &9 # Faerar s
(iv) FIEeETESE T T SMver % forw Uer SefonT syorret it fewme saeaararst i1 sqae=- 2
H ForTaT AT B
(4) TEAA A AT
(F) FELF A TISAT
(i) T A TTSTAT Fl TEAT A T T, A Al AALAFRAT I T FLA 6 o107 AT BFam
SITUATT fore Ffohr afaw 3 97 (AT-a41 w21 & o), v-af=st s, Ja+ 54, 1= T
1 &7 Ay sraemwarert #1 afatea AT srom




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

(if) TET FEAT F oI, FHET A FT ITART HSTEL FT ST A 3T W G TFTHTH  Tahaif
FT o ForT BT ST, i wa=g (A2-9TeT) ST &7 ITANT S1-THaaresias Yo, Ja+
S, T T ot @ Aty srereaaaren & foro frar stroam:

Ui AT TG qTHT ITASH Al &, AT TLAT T T STANT AAGV R0 HIT
F HTEAH F AL-QGTLT I Icarad o forg B srosm:

i A Y o A ST F qA 92 TR AwTe £ Sraed T $i amy o 6|
JUASY FLTS SATUIN

(iii) T T F IUTEA {17 FgT ITHT T % AT TT HG | o I7 [T0T 37 e29+ 9122
T IITH TESITT LT 3T 2x50% IT 1x100% &AHAT ITSTATST &7 Fg I 5 G0
EGUE RIS ILE

g Fg T % Taq (65 12 e [ (I sraea® ) ST amw S shie
FT gTaeT B sroam

Ui AE 3T T HIq H TAYS T T SAAIAsAT AT AT H TEd g0
T T U g TTHT T TATH HSTLUT ITAE FXTIT STUAT|

(@) W-Eredie sorrett
T % TG A il AELTHRAT I I FAA % (70 o ST T SCATEA HLA % (o0 Fg TIHT AT
N-Fredie wiie § 3w B stroa:
TR Y T F FARA R, TEEE GO A7 fi=ag 7 Foea 7 o off
T STEET R ST
() sfraer Ster JoTTett

(i) FTET & T FHiehT ateT TOMET 3T T IR & forw Hehedl HionT Jorrelt & a1 &
LT X Tq=, TohAT SATUIT ST T FHioiT a2l HT STINT FLd g FATSE qIS(he aT2T &l
I

g TAT Foe FHeaa? (THHET) F1 ITART qrse fafery feuafaat % swam o
T ST | &
U g AT o6 T T FT START F3 a7l TS TELA1 6 (o0, U J1 FHifer T
STt o HTEAH & ITART AT STTUAT ST aT9HT g 37 30 Ja9 § Halg Iguor [g=ro
e ST 5T Iguul =7 91 F et off o= ord & waiaee, aq T Seary atadd
HATAT ATTITFHATAT & ATET gHTI
(ii) (F) FfeAT 2taT wrze fAforg qa-fr-srdoma F arem uT FHRfAF T 9 2ET AT
T ST 22T 7 EA
(@) T ZfaT F7 BT 92 aod QA TRl 92 Jod JIIH % TqET [T S UF
ST a9 § =TT THAT F FEA1 F I T Gfqord & ST 997 a9 Tl 2T gl
(1) T=FE T FW @7 & fom REmed 9 ged qaAE 9% 9ged & oo
LreRferer T 7% o= e strom

(iii)) TEFATET AT 9 grag &7 Rwre fHT " sreqas a2 sraria R oY Jvha i arex
9 qre T yorreft 3 foro gregriers aiffrde faraoor R srom)

(iv) (F) ALFATET qTeT 9T &I ST qET 6T AT & &0 I\ F rene a2 Iqesg F:a1

ST
T AT U e F ALY 9T AT €9 F foIT STHTT g1 Tahd gl
(|) FIHATT ATex 9T AT €T § qledhd 9¢ (U2 3T I7 dwhie aiede 2159 AT Hefos
A 22T F 2|
(V) HIEATET AT 9T TOTAT | FARN, T, TE-Thdde, aTAMETEE S A1 6 TREET



[9TT H—=Te 4] T T TSI © TETLTI0 25

T T I[OEET H AT ST THN TR ST ST T H FH FIA 6 (o0 =Ter
ST
() A-FATaTsST YorTet
(i) (F) ST-TATaATSSE G977 HT qHAT gle AT HFH-3TT, ITHLIT HIAT TUTEAT -7, -
AT ATESE 97 % S S¥ Hedde AN wie & o Sr-fHavarsse art & sraeashar
9T et gy, 7t TH q¥E o FoudT #iT TS 2
(@) -FATATESE WAie F A1 % 19 =93 § T9 % SI-THATergse ardy it 29 smaeTawar v
IeITEA A & forw Sy wrie #r fRwTes BT sroem
() Sr-FAazarsorT &t f @ear § gaty fere=h we= T sroem
(ii) ST-FHATATEST S AT ATH FATAE e TEAT I AALTHAT 6 I el HSTLT SHAT & &l
S-fTergse Ster WEror S § Futaa R S
(¥) afre S YATT TOIT=AT
T TATHT 9% I AT A FT IHF THT F ATHAT ITATET & S T AT AT T
T 3H TR & AT(AE T H TF (65 T THF A7 S0 i &4 § -
ITANT & FoIT Iu<h &9 | IT=THT a7 SToa:
Ui A AT T HEA F AIAT A FT ITATT AATF AAeATHA o SATHATE 6T

ST
(5) HTIY TREFIA, AATH T FLeAT SorTedt

(i) STETTE AT ATAF F AT T & (7T e SATTH SART FT TAqT AT, FTATH & FT-AT1 T G
JUTTAT ETIOa st ST

(i) FEraTerd wrAT fReFe ST FoH freed Teforstve sfiT UgHed 2129 &1 R ST TS 9207 | 36T
FT IqT AT 3T TRrerae FA=FTRAT F°7 Faray 2= & foro et BT srowm)

(i) FTAT REFAT ST FTAT TOTAT & o0 ITANT TFT ST ATed T ST TR AT J9 a7
HETTTed AAIELIS, JUAT AT FFel T, JUAT AT A9 (a9 FfEfhener= a1, T A1 dreiud
(STeT) # srge 2T

(iv) fw garesr afafa & et F sqam st gormett & o qufda e s« d=ro
T qATH SAHAT ¥ G Feremd Y1 At Ao

T q&T HTAY ATex U foed ATt i $iiT @ eary U7 S S99 ATtd ail

(v) e gargsr afafa & fRemfacert 1 97 F3d g0 SAEaede grese Tumel, T T &l Fad Hid
F oo e et 9% Suersy FrET ST

(vi) T # oeft a2 3w wre onr Srfewt # Sugh TEatterd o qeer yonferat g A F s=ar
STUATT:

i Feferfea ymfert & s 9 o fafeer sfir sSfest % oo st

STTUATT:
(F) ST TERET T Ruger FwEa e wtesmr (qrar siw ot srqfa & d@&fea sur)

&=, 2010 =1 =9 waer § Bt | sradt a1 warqadt & [EEHT F SgE J@Te T S
(@) Faferfaa &= % o sreud 15325 F SAqaTe Fqartad 39 a1 St & TUTe! T&T it ST

(@F) WSRO &, TEHTAT RS, FAL, TATEA AT FATA TEAATZAT Aled AAH(T AT

TOTTAT;
() STAYET | ST TUTeAT &, FeT;
(|T) T SHET T e



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

(1) = zatea oAt i siv vaw fi-gex dvgerar =7 & abrg 3g a1 ara o & Jorret F
T T&T AT ST,
(71) S AeATEHTT Aiafa & fRermaaert 7 SquTad F3d gU Ta=ATiord Hedq® a7 St & JOrTe [, Jafad
&1 % for yaTe i ST
(%1% el LT, ol Aloe, Faol TIST T, Falol TSI, Falol AT 1S,
(1) FIAAT Fedq, TAEL ST, FIT ZTSH TATIS;
CUECEEERIEUR=HCE
(
(

7)) ATz TS ATt A7 T AT IF;
%) feraastT eéeara e argfd sorreft W& |
() g Al dvaor g9 F oAt F aqa $UA I ST i & forw wE=rtera wIe qorett
TaT T ST
(F) TR TAE A9 wATST qorrett, S g o1fir dveror €9 % aqeT 2x100% 39 9 fefey
Feit wfeafora g, Iiae T Fe, [Heer Iusr a7 ofiT =7 FHY A Fed ST F 39T 5
& % forw y=T i ST
(vii) *F FeTEwr afafa  Rer-Aden F AIE qead BT UANEeT At g %
T FH/AT & o1y [Afsrd ot qear qorret & Afaih ITarser FIAT SITUT qrfeh T i
I YT F0T | FeAe & LT ST 7o
(viii) T F forw wfrfera FE=ATRAT F A7 BT T T THEH ATSAT T FAGEAT il SATUIAT
(ix) srorfaret orffr qeear S 9 Feae e $iT o et F oo orfSr sy, sy
Frteve, wef, ®a, <At e § guft gt sret F foro sl wfareft swerer #hfem, sl
FLATST TS SN e & el 3T I I F1G 9T & foI7 F&1+ o ST
(6) FHIEE AT TOITeAT
(F) Tt a9 & "9=91iord gred Y G YIS q6s A @ gaqTsl o g9rad it
AFALTHAT Tl TIT LA o To1T ST TLAT UL | IaF FHAee A1 TUITAT &I T ST

i AT STEA T 2 % forw Segde vaw F forw vaw grw waE fRu

|
G|TQ_Pr(@r) TETATT % ® § FH F FH UF q6< UAL HIAL TG 63T SO
(7) ATeeraT 3T UL FHSTTTHT SOt
(F) T | I FF ATATET AT FXA o o0 ST dfeeter oY TaT S et Jorrett & fohar
ST
(@) (i) AT T AqEA FHAT & o A e Fwe, warig e e s "Er wed
FTATTE T &I
T ATATIER T &1 i e st R & forg @t 25 f=3ft afeaas 3w 50%
TTATET AGdT I FAT0 @l S0
(ii) aTeT FT e 2x100% AT 3x50% &HaAT it TRIT X FearaT e 2x100% &rdar &t
T

T TS T & TAT FH19ET § 2x100% &AHAT AT 3x50% &AHAT ATl ITHT0
g

Tiq T A fF bR v dteme i e maw e ¥ o, afe gre
=T Feqt % forw SueT fRaT STTaT 8, O 9 ¥ F9 UE e F wearT F ' H @
ST



[9TT H—=Te 4] T T TSI © TETLTI0 27

@m FTATTE T &AT T GIESHT, T 0T ST ATA ATl 2T STUTAT % THTE FHHATTETE 1T
(i) s s Fir wft w5, R arefiwor ofiqes st Fer o Fae fo
(EREKELHEIREREICEUER I
(8) Tt fisrere worrelt- afdsrer Tt o wraer ® et fiSrre gortett & fiem & RS woree w¢7 & form
IqSY FLIT SFTUAT:
i Forees fATEse aTeT AT 33 9 Fedd< AT FHTEHAT TS Fee i TUITeAT
T Bl
g I 37 T e ® woas g i & R &7 697 & sifaw Auem & oo
ATZAT T TiagT areaferd g
(9) Teifehzh ATEE ST (SATET) Fe
(F) AT AL ATSIheT STHTUT 3T TXHATT AT TUT % TS & oI ol Aaves SaterT
T ITASY FLTT ST
T ¥ 3T AT AIE F TAAqH TR0 Al AFLARATAL T STATAT Hoaal:
TEq Tg ST o o AT SAHAT e G SBTU ST ATl Uahel & AT STHIT il qAdT
T o= giaera srferes /=T SITus
(@) ZATeA SA¥e? gia | a1 F SATerT T aied e T AT Hf Rafq #§ aaisd Saes arsihd
ST o TELETT & (o0 I TATHEH ATALGE SA ol hel JUAsE FIT ST AR
(10) STITITETU- T2 ® fRerferfera TaRremet Suerss s STusft i -
(F) TA=[@ STHTOI & LA ¥ T@EETd & ol a9 SUH e F=A7 & v e sy,
(@) TH==0T 3T IUHTOT TOITSAT o TLIEAT, ST 3fY TEX@Td & (o7 SIraeae ST ¥ F7 o a1
IBRELIE IR I ECRDIR s
(1) ST ITATT FIA, AT ST ST A7 ¥ F7er, T 377 T T & oo § qamEtaes =g &
TorT smrareares SU=eor, T 3T TUST=e & 1T TETEHF THETTATT|
13.ffaw wrd- Rifae Frat o Remga 2= Putor aaa F g s fReea & aahdr-srefare o< sramiRa
gl
(1) T-TRATHT AFATI- FISSIUT AT F TeA(eadh THEHE 6 (o0 ATaLTT J-Thed 10l ST AT 1 & FLA
T Il ST TERAT 3 3T T SITOR(T:
TR -ahe Rt St ® I TS 3 weRTe, ofuter arfers sufy # Feteor aftafoa g,
S sma a7 ia Joret &1 Yo, At e, aree fRrHter, Mgt ferdemeuy/deae S srasasdar e 1
Freatoor fFFa soem)
(2) ATZE AATRT- (F) T FT FAIT T2 A5 & IF T8 Fq7 (TATHTA) § FAaq 1.0 HieT S0 T@T AT
(T) X T FT T gl Tq< 9T TGAT dga? gl
T THAA FIA T AN HI IAdH @ & forg, At satwt oo &t w2
T FAIATAT ST THaT g

iq T 7 o fafsrer st % s &1 fford s30T Sogae ST a2 & araw
FT TEAHTHLT TRt ST =TI
(3) FTSSUA - (F) GAT FISSAT AT IT5A RIS AT Fooh T AT X ATAT BISST &l &9 H T@d gU A1 6
TATST il ITLTH ®F T FTATIT ST THT 2
T T AT § ST AT S o & adit u ff e G s aear
2l
(@) zated, T Fe 97 3T d77 TAET TR HT FSS9T ITH =7 & fore FFar o iz argaves
FT UTFeAEE STHTOT ATIddl FIT AqLTed AT & AT g



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

TR T IUFTO Y FISSAT TTAT &7 AT F & o1y, 3-F wreArEe
uferde fagror oft i ST =R
g 7 3 fF A7 F Remea & oo Ruferfeg e e B s, s
T &
(i) ST AT ATE;
DEREIEIGEIKICH
(iii) TSSO HCHAT & ST AE;
(iv) SFLH T
(v) STEFer e
(Vi) 3 BIF FT THATH;
(vii) eTtE Ffdhe wi;
(viii) TTIHTT HTH;
(ix) =T Te;
(x) ToReeTet 3T o7 ATl Ae wre;
(xi) AT ATE; 3T
(xii) T =i Eo-g= Are|
(4) ZATSA AT AT T AaA- (F) THT FAAT F AT HHe Fohle 1 =ATS AT T FATST % AT T B
Tl T T & &9 | BT B sroam:
U TATET ST WA § ATEL qAg ¥ Hed FATS & A7 I TEFAT 6 (o0 T
T B g
T g A B o7 qaet § 9l qag W ogAaw us g gfve grers i HAr 9wt
FATSH o AT AT HHE Fanle AT T 7HAF 2|
(F) TEATT TeFAL T SHTe ST WA AIAE o AATqH TR0 & YTAETHI & ATHIL g
T TS SIHYET SIY T Al & [orT (AAT0r g’ & AR, AT T AaeTHara
T AT | TEd U T TUITT T 3T TTed HHe dwhie wel % A7 foira Fmior v sroamar S aear
2l
(5) HIHAAT TOITEAT- (F) TATSA SHALEY HaAT SATHTAT: Sreal (29T § &7 VALt H3=T gl T ARfiEs[ede
o & Feft grf:
Ui [ ST ST Aad & oeead QT § 9 WA §=ar & |47 gEtead har S
AT AL fRem ® qome T srowm
(@) HLAATSA FT ST A, qIIASE € AlE, oe dre, A= @y Are, e d Ok F qa9 aaq are
HATSIA 1 €9 § T@d gU [SSTeA (AT STuA:
T AIEFIISS 3T @S § ST A HATT AT A UREA, 9 @ % q7-
AT F AT & ATT SATTS % FILIT ATS FHEATAT g
T g T T s Fet w7 € Aty i JTEEt F SqET T ST
(6) STheaFae AULATU- (F) FEAT qAT FT THT AheFad Ta&T T, TAATY TRRATAAT ST A==
figed F TTHids TaET & TIET g7 ATRT:
i e fRwmes 9 3fa eare faar s =)
(@) TRIATIRT &1 F1 FeATeH, TATHE T FTATLE TEAA T SAALTAFRAT T TIT FHT:
T ST 9T & ForT g2t IS it 2reer #i o
TR AE 3T o et swadi § qATH arg-HATe h HAEAT H [
(7) ot () et v afve % forw weher wep st &7 A 21 & At Tt F oy aedt-we 21 w2
(@) foweT i ST TFTEwor, a9 7 T Tadd FATAT & et oY o7 gy # Herg gguer ey
TS AT ST TGO 07 1€ F FReT 1= ord o Seme % a &l STusil|




[9TT H—=Te 4] T T TSI © TETLTI0 29

(3T) AT T AT STfeEReer g7 et & Yradr A H{T /S5 & ST
(FT) W ATSAL T ATHTE TAHTE A7 ¥ W T F qTIHT 6 ST 92 a9 F6ar o
TR W/ ATSAY T 4 BT R F AT SUeh ATt % 21 ST U AW Tere
F FT V=T T30 10 Bl
Tiq AE ST T T F FO% W ATSAT FT AT A HIHe Fehle AT g @vied
ufFre gfawrdt 22t &1 grem
(%) Fomet Eeefies ot e Ffie w7 grm:
i et § stiafer wew s siafia i 2
g 7g i FF feefiee & SudY argdt 9Ot # fBAaa qeeaT sSraeasdret w7 O FA 6
forT oTet 3 T%E 97 F Jhfeds® d¢ TaTT FBhU ST
(=) Freeht #°r A sosi AR, fasrett |veror s arsfEr frew, o srarefiar fempa s sie s
foree 3 forw Areae oee 91 yaTe 3 s
() AT FT SEa Fa ared =T & forg &6 aqe e B som
(%) Feresfiee =it afSwa «nfw, & aifew, #wta & e, @i o, s & AT i w
A | qHA AT & forw Beres FBhar o
(8) ST & HTEAT- T TaFaLl Tl TATFET AT TATLLAT AT AT Forees |17 =& o Sam =t
T T & § R w2t % forw ST % et S SUTT SUHsy FIT S0
Tiq 7 3T B f@ew fide, s afaadt e, whe v 2w 94 ® o qrarers
FITEE 7 ITAN £, v faeed § o ow vt afkRafaat § F=m B s aewar 21
(9) T T T FAawTHl- T2ae &r FAT F T FT QT & T2h1 3T T HFHTEt SHaedqT % Jeas q q=u) aig

EELEARIE
TR T S H ATICAT A T a9 T higedl il Tiawaq aui diadr & fow Bfure
R stToem
(10) TTAT ST FLEAT ITAE THIT AT HIZAT 3T =T Fqrg i dfgarat grer Faifia suast F sqeT g
ST - 9
I TaigT TR qTd ST hs

14.  g9TAE qHATE- (1) {9 sqisT F g REad & IET iR &6 satsT & ary wnfua BT s,

foaTa Sa o g1 ATITAHRIAT, Sieh TS AT had T ST o oIy ITFNT 6T ST R

(2) FATES AT T ZATe Aiegd, DEH T9 Za13d SMie? T T€H aisd e g 8, a8 a5
Farfaat sfiw e Sam 9= st srferenaw fRiae T srseqe 9 m

(3) FATEE ATS(heT | TaieT Wieqd 99 o€ ATAT § TGT TR AR, T e ATEFRenT i z-foree
Atoeer § ot T g

(4) ITTa T i S Atfaererdy Aeaw FE GeE i (e & s F o aw i qm)
fafaet siw = "ereat § Ay smaft 39, dees ¥ e arees & w3 foear % oftaw foar Gef
tderer 3 ALy g=mee & forg Iuges g

(5) ITFT 3T =T gt 7 eSTeR wEEfera «fe smgfy MeEEer # darge aefher d9 aateT qtegw
AT % T 3k g

(6) T | FTATE TF 6T FUT Feaee A9 aied LT (AT ATARIHIIT TSH) 4 TeTe e F T Ta+=
#T ST

(7) STHIOT AT GRT ML AGAT FATES A2l ] 2qied AISA Al T AT &2 HAroread qodi




30 THE GAZETTE OF INDIA : EXTRAORDINARY [PART 1I—SEC.4]
qrfereT 2

T Zatee T (TS ueE) HESET wisger it aer qT7 3¢ (TAUAET e 97) 100% 91T 9%
YA Ok ®T W UHE T F vy smiuwsy Rufomi # fGRer
Ferdt/frarare &

20 TRTETE | 30 HITETe 2250

> 30 TTETe 7 200 HITETE 1825

> 200 FTETE 1700

15. #7 zatea s sifaeerd - (1) {9 =aieT & saiffeeds a0 Saagi ATRHor S sTaT safE

HIETIET S AHAHT S AIG IS & TAATH GERLUIT T FLATAT B

(2) T TATEA FRET H I X TRATAT I 6 I U (092 arataara &erar gt areu:

TRq 47.5 % 51.5 &t AT YU AGT IS H AT TI5E qS1 ATSA F TAH FT § L RO A6 AL ATE,
faer 3 I 37 s F e g i a9t Rafaat § fuw @)

(3)FIHT T F2TE AT MY TSI ATALAFHATS, HATAT % HIYh 9% HIS H dgd< IIe Al V290 ¥ Ua fawqa
Fgdr § e T qraarT FE= 7 @ F % o0 Jqafeqd T F A0 M a9 & 91 Y& #Har
ST

(4) T2 FeT AT ATEAT TH TLE Al gRIT o6 FAET AT 2ai3d @< Hf 7€ Fhu f5a7 3w arefir =i fFea Fasea &
ATH TSI % 979 TETETa f AIAd 2l

(5) NOx f=r=ror a1 T 9% %7 NOX 3§ & |TeqH & AT ATT AT ITHT SoraeT & HTEAH & g S Sguor sy
arferaRTieaT grer Ratia NOx ¥a< &t T it 9TH w2 § F&09 g

(6) TARTT=T < |qzeaT  forw were feearere SorTeit & |72 Tg SOTett Y&Te =l STusiT|

(7) %9 zated | 997 37 F<d & forg qaty srfave F 9y w=2-[Atga #ga I syorrelt s f{e=r der yoredt yam
£ U

(8) ¥ =AT=A &I TATHTA I[UrAT Hl fHhees gaT TgAT (o0 SHA-ATST THTS TUTAT % ATA-A1 TFH TIT IAH
foregar [reew % A1 19 2aied ITdsg FIAT ST

(9) i\ zaTed ST e F 100% FHAT F T UF ToiFel-glegiiors Tara oeed grar =t
STTURTT:

T AT HATAT o [olT Sraeda T aeaas qLeATcHT SUFHIU Iqeel FIU SATU:
g Ag T F i zated & AEAer qurelt § gReATHE SUSIU hl FqEAdT H S FIA & oI
Areaear fArars gfatora g

(10) i zatea efors aRRafast § sav-vfe foa S a6 afor af 3t 1 amear w7 § ga99 grf

(11) FEL 289 HATAT & o0 GRawfcad 49 eaisd (N0 87 & T § THaS 19 A 956-77 2809 F &9 |
TIA o) TTHIAH T F A S99 T THF (@A d TqATod & & T A [EAT 6 T A A-ATS 2o
afvady § g9 g

(12) Tt 9= FEawor Jorreft siT NOX STt SSTaele STt & |3t qTefiT, ared 3T i STeaedid ST & a=
% ToTT SUIE U o TAH T § a9 T qTrh Tg FeF | ST o T &l LT AT 9 ¥ weta/fFa=e area
% AT HATAT HI LT AT Hohl

(13) IeIF 9 zaied § g9 &l @uq & T & o Sfq-area S99 yarg #iefar SuHur Iudsey F:iram
ST

(14) et Sge hSteartaaT yorrett

(F) S A TEFT T FEIATT TOTA FT TH 2qied & (o7 ITH AELTF a0, TIIHE S OEm X
AT ATAT | =g, 6 T9 Ta9 2  forw fewres o sroam)

(@) 9 ZaTe FI & ST qTeAT 79 FHT IATTHIE SIS T aTel JIIHTT AT 39 S Tige o1 AT AT g, T 77 &
FH 200 Ffeaae sTfe gET AR U




[9TT H—=Te 4] T T TSI © TETLTI0 31

(3T) G T T HEAAT ST AT oI R F3 6 (o0 U wHEeRTs i e wae B srom

() SoF A TOITAT F7 AT TR SR g AT G o AT AT THEHE 6 A aH SR F
ITSLT F FTATT g

(F) TEg &=t % forg & RAma &7 9aT T 37T qIEAT TOITAT sTaedsd 9 & Y&T9 6l S A1 0l

(15) TTA ST HSTLT 3T FHSTLTTHT TOTTAT

(F) TTA ST A0 &AHAT Ung (AT i Sraeqswmdr F A&7 T il ATUHT, AT T4 o HT START T HF
g9 % =7 H AT Sar gl

(@) T T4 AT & 99 eqisd & w7 4 FH 90 Hie< Fi T 9T gHAT ARl

(1) qT T JALTS, WSO ST AT I T FAT AR] FLTHF ArFeTahidreli 7 SAqIAT F37 6 forg
IEEIERRER IS

16. e fad & ST iR Atfteeaw

(1) gtz et &9 S| aTedl Tt % oy S92 i 49 fEmma &1 @ & o f9 2ree srew

AT % forw =TT STom

(2) Ere EFadt ®9 S¥e AT St A= Toarsit 7 g 3

(3) T ZaTeT TSI WA & 3T F7 J9 {7 qram fFaer i yarEt e e F o fwrea G

STUSTT:

TR UASiEe (e RATE § 9 2aisd & agd dof Lre-aT Y eSS T &l &1 | @r
STUAT
(4) TT S wEARAT T g9 & forg oo Farse Al @@t F oo Gewe (aftern) £ gvraar w@r
GH FIA & [0 9 eqied HHme Torrelt si7 gie NaFadt T\ e it T ard gfasma i & Ja1= it
ST
(5) gt Fwadt #H Sy 71 AT quigied, Taqed, THRIAATESE s & [hie S[F gie S|w g1 I
AT grm

g T =\ 200 FRa/HT & srferss 7 21
(6) Ere Ferardt T\ SeeeT T RN i =atz % A7 0% g arett "Teft s oz & forw soeres grm
(7) gte Twady T Sy T 99 aied T 3T Tl -3TF9Ta % AL 9T Uhd qa1a/2g4T qara/fav[r
TATE 9T IaTed & forw fRwres o srovm)
(8) T Afex & THaTH #f ol #, Ere ey ¥ SHeT §91a &l F7 Aafd % {0 ad a5 ST T@qT 999
BT ST& T T3 9 2aTed & AT & dLih il A9T qreiehe § 93 qg! (<37 1T § AT I 2ated &f 2 &7
FTES A1 T3hAT STAT 2
(9) gz NFat T\ S¥e? ¥ F1g7 MFa" 02 T 7 qTIHE, FST9e FT I Fedaae H-gled § Ta97 Fd
T ATIHT 3T THATATSSIE § TA9 FIA T B Al FHT AIHT UHT AT A0 e ufiE = 9ige S d
AT ST 7eh

17. &9 Tdied AR Aifaaw- &9 sates R a1 aedt Yex, wewfeT ergw grm st g et et ar

qHEHRET T ATIATAT HAT 5

T TH ALATT F ART-A1 § T Td12 AT ATFAaie & qaer § Fae A7 forimse swara
JHA IeqTad weorl & forw Ryt s sraegararalt &1 arere fohaT ST, S 9] 8nl

18.  faera wurrelt- foepa srorret =9 e F WrT-w # e et F de §, 9t 9n) 8, fEd ar Rmse

AT T IeATEA L1 6 o FeiRa sraegwarsit w i @1 F3i:

T ST & FIE A % ATHA |, e Hl ATAUL AT dleesl AR 6 HIEaT T 37

T ST TRt B

19.  HEA UT IEGHSAT TUITAl- el UT SEEHET TUTEAT, Hle UT SEGASAT WUITAT o dae |, ST A1 &,
TH FEAT & AN-G § FHF AT RATSe STamRa THa ITTe Fal & g Raiia srasawarsi 1 9 9

20. TR A TS - T ST TorTedT FSreH e 511 yorrett, sfiqesr st worret, R stwr yorreht, d9r s



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

FurTelt, T T ST WOrTRAT, FATAT T ST TOTeAt G §, T STeT Tt & 9o § 6 FEqTT & 9=
g # i araegswarel ' QT G, F9T AL 2

21. A RETF, ST Sl AT WOITRAT - SIRF T 9T 97T, STATH S T YUITeft BT R, e 3
AT YOS & € § TH AeqTT & WO-g@ & Fga 97 forumse aranig o Sared et % o Faita
AFLIFATAN T G FHG, 9T T AL 2

22. e v9- RfEw 1 39 T4 F 90OT-g # AR g AT A 0 & q99 § S 9 fomrge sratia
JH IeqTae LT o Meifa sraeaswarelt Ht U F4T:

i FF T AT F7 Y T THEA FATE TATAI, A9 ST Ay Thadd g AT Y 39
Ty H HET TGO {0 1€ 377 e wguer REEer a1 Rt oo ord it straedaRdrelt i Ry FO
AR -9
ATRF TZ (EHY) o et i
ST H%

23, GTHTA- (1) STEHT ST AT THA ITUTIT LT § AL e (S9e) i dag giaary afrafaa g X
TR I T S A Fuw A, A9, A I 1 ATl A7 A7 A 7 X T FT HAS BT STANT AT
ST
(2) ATSHT T AT THA SIALIET T (ATT ICATEA &) AT AT T T AT TSAGA Fohle 1d I TSY SEafoler

% TorT ST g SfiT FIe AT S SETd SALfe ge (See) e arses gim
(3) Z&, ®Eeh, ITH!, AT AT STH IAYE ATH FIA ¥ FIS FIA & o7 sraeds Gt g s H=r Fet ofiw
AT T S yare T ST
24, STt F9 SR ST A2 (SA7ae) Y =TT AT - (1) I8 39 e TR ¥ forg e i
g T AT ATSTRORT 3w et forge a1 2-foree afi=mers & o e g
(2) AT T i Tt T stfarardieT 47.5 gest & 51.5 gest ¥ arghy 39 % sfaw g afi=mes % o
ST B
(3) RIT & 2 IcqTad woAT & fory, Fa=miod | gy [0 # Seves & 9= & o I &
[EREREMICIKINEEIECRCER el
(4) ST | Ater weTe, Ater AR, sier wiT fr=w o RiwmreioT gievarstt % vy Gt G gt §
AT TRATAT § qeAH7 gHT A0l
(5) fAmTaT g I F A SaHe i atg gie e Ffufeta aeg & s 72 grft srafa:
(F) SIS ST AT A8 (FTT E2IF)

arfersT 3
-8 Y& 1 g E (TITHET SETR %) 100% A
9 e Ferdy/ e 9
100 fFrerraTe & 1 gemare 2350
>1 TTETE 3 WA 2250
> 3 TTETE & 10 A9TETE 2200
>10 HTETE 2150
(@) ST 9 TR A7-9< (7 ©IF)
qrferT 4
SI-¥re T T gie T (TITFET e %) 100% e
9 e Fr/ e &

> 3 AATETE & 10 TTETE 2000




[9TT H—=Te 4] T T TSI © TETLTI0 33

>10 BITETE 1950
(M) frE S TR -4
arfereT 5
-8 Y& T g T (TITHET 3METE %) 100% e
9= e el e o
>1 AITETE ' 3 BITETE 2400
>3 TTETE T 5 WTaTe 2300
>5 Tt 2150

25. T 9 SR sifasterw -(1) sy 9w s st ) srEwm/auas/diee (ffeer a) =
qHHE HIE & AATTH TERTUT HT SITITAT BT
(2) =& ATSIT, AT AR T, AT (AT HT ST, ST 399 UIvg €€ GIT HATd g & (o1 3T 2

T Tg UAY [hees & HTeAH ¥ gaT Wi 3T THH SO0 Al Aaedwarel & e TATH

HAT 2l
(3) SATEHT ZS I AT AT & SATATTE AT AIANN o [T FITATE AAT o6 qTTg W T foheit off srafer &
Yoz TE 9% 10% & TR F7e T At HT HarusTs &1 F T § TL7 R
(4) SATEHT ST ITITH HoH-FTTe [SATSH & AT &I AT STTUA|
(5) ATSHT 19 FT TS & foIT ITYH I[UraT 6T [hees gam & & oIy us a1 &9 Aeda qumelt y&r $F
STt
(6) TFea< & aTea | & YT & | S99 a TgaATd & (o0 T TS ATrerd AT T FeT TEHT FeT AT e 9
st 3T ST

Ui, AE ATFTF g, UFk THT HIeT ATId S8 I STSHT 97 fF y&r= & s
qrfer ForeT fF T RTe sie @t greena & o 37 Tama Tortet 1 Sred T ST @96
(7) ATEHT E9 T ASUEH (S99 ATSES AT HIE 2T2T) AT FiORT (AT FT ITAN F3F ale TFT=oH g7 537
[ERIESILAIE
uiq Fore YRued F araer #, o7 3 w7 &1 TR a7 F fiaw wme ¥ oo e iy
TSl ST T T FITT ST0
(8) () SATEHT TSI T AT I-STAHT AT TAZ=07 JOrTedY % #rer F=re 3 Srrowm
(@) a7 3T AT F TRATH TN AT ATIATAT FA AT TAFSI T THTL FHT ST
i ATE e e AT F 10% F S TgF AT € T S8 Ff Tqariord = F 55
F F o v siraw e fow dewfasry yare o smom
(3T) SraTa Rt o T S99 T A o [oIT Ua So19 AT3ee SHYSIE! FeiT g9 Jad TaT9 (a1 STum|
(9) TSt Z57 % forw eqfarsfaat qer Torrelt = TR wohre it Snft = &v 21 <1 & arfdrer sweet o1 % forw we
TTHT FISRIIT Ao STOTTAT ST =T ST TRt g
(10) Sehend AT T ST H&T o AT8¥ IT5T FhIT STUIIT qTfeh S99 3 TR0 U¥ ot T =i STHT 7 2
(11) STEHT TS T TAT AT2etas, AT s § 6 o soret § gafsa B s
(12) THAUFT TqT, T FiT FATS T MY FT T TG0 T 7 Gara7 g Haitea fon-fAdert i ==
LEEEEEHPRECHAERELEIEE i R rCLREEELEICE R eI LR G RIE IR
26. T SHT WETLO ST FHESILTRT TUTAT- (1) TIH SET HSTIUT &THAT g [T it STATHAT & AT TS it
ST
(2) T ToF IALTS, WS AT A JUTAT I THT AR TGTHF SAALIFATS HT TATAT FIA & (0
IESIERRERIES I
(3) TAF ATSHT T AT U T T TATAT SMEHT T 6 THE T 299 T @I Ai et = o siq-ares




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

ZUF YaTg He AT ST YT 6T ST
27. 3@ TUITeAl- 59 o191 & WN-g § Raiia PR srassarsi #7 squres Ra=itEas, e, w& T, T
Tt % fore 3 STTaem, SET 9 e
TR S % BE ATHT & AT §, A il LIoreed AT Aol STaRIHT 6 ATETH &
ERISIESIE!
28. FIT UT SEEHSAT TUTRAT- FIA UT EEGHSAT TUTeAT, e lel UT SR WUITeAT & Farer &, ST 1] &, 30
FEATT F ANT-G | FIS AT FAATEE e aHe Sl weei & forg Matia srasasrarsit St @ sam
29, T A VUITSAT- LT T WU, TEAT ST TUTAT & dog |, AT AT &, S0 STATT F AR-@ § HrA I
RrTEe seTRa 9w STTe Fal & e FeiRa srasgawarst H R 3
30. BT fREFe, AATH 3 TTEAT TUITEAT - ST HT IAT AT, AATH ST FLEAT TUITST AT HT TAT AR, AATH 3
AT TUITAT, ST AR g1, F dae § T oeqTT F AN-G@ § Higel AT ormse sramia awie Ieamad hal & g
Rt srasawarsti H =1 FwGM
31.7fEew - FAfRw F <7 st F AW-g # 9] W At Al F1a1 F Gy § Fao ar fowrse sraia
JH IUTIA LT % forg et sasasrarat it g1 H4:
Ui ¥ T AT FT A ST T SAT TATEI, a9 ST S{Aqry qaqe qAred
AT = 9ag § FAT TG FIA0T G T TS TGl A A1 F AT AV o=y ord ¥ saeAFwara i @
FIAT|

e
1o faeqa ScaTae st & [t F fr aae T 9
32. WRfE®

(F) Tg A=A TATHT T 6T ASA130 S8 o6 T-31%-Faw Shiw, T Shid, 97 TS T, 419 62
o et # forw st farega Scames w2emt & fAmtor & forw 25 s9mare o 3a9 afds it s a9ar &
AT ~IATH TEHATHT STALTFATH T FLTT FAT gl TgT 6 (A gH7, i o7 G5 8T, HIS[ET IcaTae £t
H sftaer faeame & 3297 gq [Hior & forg ff @ g

(@) 25 TTATE F FF HEATOT HAT AT T TAd ICATET TELT1 o (7T, TAT ITITH 91 AN g

33. gTHT vt
(1) 7o fEE afREsETet w1 Rerea w@d a9, fbfee F1t #1 Sfaq &1 UF 67 a9 § 7 Tl g0,
Sttae &1 At Aear sfiT sasas w@eara & 97 AT 99 § FH Tol g |1 A0l
(2) T F ATTFAR e T ¥ FAGH ¢ g2, St of an g1, e e i fuafq iz afiae siw o=
taveft gttt £ @ Jar % faw srafaatea afi=res oo e e srom)
(3) farsTeft =% & s, atea &téw, viT giy, T gig, -4 g, iy 3ta aua § [
=TSt g Qe g
(4) (F) zaT=A, A& TAAE a1 AT TTE F ATHUF TATET % (o0 sfaeaasiier s stfasadis
ITHRIUI FT AT F2d THT TERITTF ¥ GSrhfa fagwor Ffgd 9=t o e a7
F AT T F7 e § w@r Srowm
(@) |z it RRafaat F aqa et Fal f AT ® g, AT qAY Fw Jfawrd w7 F o
STH AT, FREATCH hITed ST Ui T sl ST
(5) THTH HIATATE ST 39 AT Hil oS HaT Hf IcdTad THRISAT, Sgf |l §99 2,
A Feay e § TR=Tad Fed | 987 g
(6) (F) T FT TR=TAT ATE ¥ 97T FHAT AT




[T [—=e 4]

AT T TOT9H ; STETETIOT 35

34.

35.

36.

(@) 9T FT Tq< et T S & 1 Hiew Fif T 9% 90 AU § ffee F@l ger ATeu, S
ereaw Ratia smar o af=Tes T s <=1 2n
EEISCACEIEY
(1) T F ATHTT AATSE T ST F I ITANT, FIITHF ATTIAFATHA, AT F e siw
AT =T 3 S sTg it sraeEsRaret w A § wad gu At G srom)
(2) T AEAYOT ITFHIO AT SATFAANST STFLUT 6 L@@ & L TEaell, BHFaT oY
aefoiT % for srearear TaETa giaemd yaT it ST
(3) (F) =T T AT AT Fad H AqRT F =+ % forw izt siw Faftat saersy F2re ST
(@) T AT o7 v JUTHAE ATATSH AT AFLTFRATA F ATATY, TAFH ITH FeT H
AT AT FeeAT % AT § STTRT 70 19 3 forw Safeus e e frm sroem)
(4) () 71z | TSt a2 it qeaT % o qerse § w7t yraene e ST
(@) a1z & gEeAT F forw smaeas wragm Afeaw 42 § ffw o g
IcqTe A it TATAT FHAT
(1) e e BT 2 i YT e 1 [uiar g [Afee Yo sreete & avmae a9 #
qEAH FIAT
e AT g Ay wEaw s sfasraw ot s f[Afde aree o afee & amomme F i
HATAT FA § F49 R
(2) 37 g Rafa=t a7 3y R Rafa=t a7 a9 % S [Eiar ger i F oaqan
SYET el 9% e Ht YT HaT & 110% TF i Afwaq Fiae At eaar «aei &
gTES T HTIEe] U¥ STeTd gt
(3) Seutad Iz T I e FhTaw FEa fFHeE wfgwer (B & waffad &
T qereTR wree) fAfRaet siv g "ot § ARy sy 39, Jees I s Feer-
sty it woeh forrar o faw famr Gt st 3 e afmmes oo s g
(4) (%) weft T Afer /i § & F2d & forg e wie g FwEesem aF siT I+ #7 5
TS A o [T SToal § AIE T T TG AT ST
(F) STFT AT =07 TOITedt T RSATe ST g == /e # e H aEiars
FT AT <
(5) Tz i IoH JET AT AT THEAT 0 Gl qra A7 Rufdes qEw aeeqe %
oo sttaver & o Y9 & oo gfae & aferaw W a6 faar G oo F o=
for fewrreT 3 st
(6) & F UfARTITEE o YATg 2T F AL U, (A AT ITHF ATFAIeT Hl TRATSAT %
oo e e % wav siw T fRdroaret F foro o=t #3 F oo fewree frar srovm)
(7) Ffe sifRrerde siv weuw sy § srfaves ye R srowm arfer stfasrerdy gormeft &
T T % & g &l el § o Icuras gHe &7 af=mad S @)
(8) e s®-smze #T RRafq & weor U 907 # UF IcUTad e F s wele & fory qiaemsi
T &9 grm aanfy, afadasiier wfte areft wefiat arer wxoEt F forw stgt oft "9 g1 saw-were
T T yaTe FiT STusT|
(1) TTESioE eated I=a AT AWa A7 FaTSErT TAaelehihd FHIE HTFH &
TATATH HERTOI T SATATAT FHT




36

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

(2)

(6)

(7)
(8)
(9)

(F) ZATSH T FATE T T TATAT 2T AT

(@) FI, TATT T S fasret § Iaw-age st aest § Aide @ F o g

(1) 9T 9T FYT FT AATH 3T TASUHT AT srsuEe qrwt § Ay Hfimr T afaw
T AT AT

(F) =aTET F T T A9 T1T F7 7949 g2 #t o, fAfarg wfte, gz afwas snfy
T &A1 § T@d gu T ST

(&) AT 3T AT TR F aied hel [T qr2e 9T Tiwferd gg fT 39 (e g2 &
AETATIT ) F o0 Ik 910 ST &, qT T2 F1 F99 Tl rdh
= uw st g, S g Ao, fBfee avm, 9 | st
TRETA ¥ T@TETE, TEAAT A11S ST T3 HI AT § T ST

(F) Yoz ©fre s ahomaeass o fi SIS AT G 99 g § gy g, &
I frRaT <t ST

() IF TS aTEAT F AT §, 77 F FH UF =29 w7 R ofie #1239 Gar smom

(F) TIETEET aied & 91T & Uga, Wy Saied F1 GHET Thel Tied a«1aT
ST, AfE TES ¥ IUeed A9 g, Siv fFAtar €7 wawarar av uAvdu 4
THOUEt A7 ATETATHT AT ITH S AT Tef gIT Tveror S S qrfn
T2 Jafda e S &= 1% Tietersd aatea gt aforears § Maia e,
A3ee, FATE HATAH, TATT TIGA SI¥ ST AT & Hag H THEEHd T4 H T
FHTT|

(@) TF | ATETE TF F AL TEqF & AR A TATE TTETe TH 6l e &
AT & [oIT, FFEIAST T2 STAATHET T STANT Tg TEINT e & forw &
ST HHdT & T TIETersT eais 4T, M3ee, TATE ST, 79 TIaT oY o7
TTEET % Haer | A TE9 Al 2T F3

(F) AT Sfraa Feqar 1 ToET AT A3eqe u¥ &Har % g 9 it AT

(@) TF 9 § fEqd qaty 7 Aty (Waad H) F AET dST FEA F AT AT
STTORTT, foreres forT sarre =i 1 fafse srsee 9 §=rtad g il ITIE gl

(1) ST TR SrEd FeaT Wi F o 93%, FUSTT ST god aateAl & o 92% 7
Toad i TRATS 3T e Zateat % o7 91% & 87 921 2

() Yoz FRuafaat § =<9 goar wiffa & o 94%, Faem+ i 9o *® forw 93% %
Uead, SRATS T e eaiear & oy 91.5% & stfar gt

(F) ZaTed &l AT SHEd FAAT, TS SMEUH AT ATSHT AT F AT THISAT H &
U q¥ Fiiee TATH{d T & LT TT ICATET THISAT i SATIAT 37T FHTerfeir
F a1 Fgifa f s BreE 2 i F o fiee rrRcdy T F oo ad
AFTF ATEATT T&T T U

e e % atedt & Py §=re & o =[aw 91 A= -3 F SqaTe g
Zated #7 g979 iy e wfte gig s s gt g Ay w3 o grf
(F) =tz 7 7efie F iy F G=re a7 A Aafry grivwes g9 aar R faar 3=
aTHT ¥ Ty ugg faee ¥ o aw i w6 e w21 % o e R srom

(@) Tt wefia it et Tfa srferraw were 7 & R 25% srferss gt

(10) STt 1 &9 &Y, Tawara & forw = & T2 7 g2 F7 qragr FHAr S e, 9
U U e §9AT F o, zateq fie uw A7 a7 |ree RaEe a1 WY ¥ e 97 ¥ v



[T [—=e 4]

AT T TOT9H ; STETETIOT 37

37.

fogaer oft =t gem)
(11) (%) Ruger zatea it FfwT, afq @7 f Hex AT, FATH & qlex Jad & daH H
FiAC9r TTaHer T AT g
(&) ITUET % AT I, T A %G YT AT of qTe T | FAL AT 414 g1 Thed | gl
(3T) Ueed TaTeA T THAT A AT % A1 <[ATH Uk 2 (U= A T FATE 9T Afeshaw
T qTe Fad | 9T AT FAATar i et & s erfod B smom)
(12) (F) oTeit o = = Gt & AUl 1 999 F77 F [o @O &= w@r - S
(@) T, MeT =, ¥ 1, T2 F97, T e =T 9 arfe F forw 74 € amft oy
FereTae giaeresRar, ST Sfaeresar s Sfacee TfaLreear gl AUl
(1) = srfafih, =it aesfatferdt arett arnft 3 9T 9 e e s =i arfs
TSIt T FRATOT T ST a6 ST @eE gu el F "9T5e 9¥ e | 3 AT ST |/
(13) =fF fRwmerht &= & srferter afaat aga 9y e o AT &, S TTATHRT AT AT F =L
T TATSA % TTHT & [ZEd] &l T2 FT IdT &, ST AT & &0 Al FH Hid 6 (o0 adisd & 2
el & o0 S qLeATHT Fl [T T&TH il ST AT, ST 9T Aa9TqF i §94 Il
(14) z=-39, T, et 57 3 ser gregifors wnt &1 8000 e w2t * stiaw % forw
2T o stromm, S 3 T 3 wrer steafare T % wrer grar gl
(15) (F) zafed #IT § TATAT Fd 0T TFT A2 122 A3 & ATIF M3eqe o7 § qeq7
LN
(@) 9T =aTe & "G G2 H 6w TATAT F ATATHFHAT & g0 gregiterd &9 § Bored
T SO Tt Tated ST 97 /e I TAH SHAT JTH 27 9
(16) 9 =tz it g vET 9T Atave F dqeT a7 i [T
(17) ST IFTE2(h AT gTeel Saied | |T SVTaTe 7 Sfareh e At o1y siaared o1 a1
HTT TOITeAT RIT| S-WFAT % foIT o Geeeis a7 gTSST 2a1ed & SaTe (JTare) ¥ &7+ fau faer
ATATSH ST AT ATIAT TUTAT ZIT|
TafeT STt
(1) (F) afFT ST (@Frare) & R % o zafzat & 9+t F yarg &1 At w1 % oo
arEhEET e s wafer yorret @1 ST T s, 5|y st
T AT gty == sfw W A= yare T st
(=) =T | Rarea & srfera stfaee & a1 &= o sroam)
@) T gorreft i FF fAeaTa sEedt w aTE R e At srEset araet gy FEta
ERIESIEa
(2) (F) AT F ATAH F fAhe A2 AT A 3T RFerFer FaTded & TATAq 6 (o0 i &I
TAE ATed & A= % forw o @ated & fory 3g aTa o YUITel! &1 it S[Tuaf
(@) AT FT Fadt & G UhFd (U¥ed THT & G=403F F 70T 60 FrRm/asd2 4

srferF g & foro BT S
(3) (F) =aTe" & AF=or 3T ugsrst % =07 % forw srerr a1 gaTa worTelt T T R
ST
(@) SAeTea AT Thegas FfAe FT TEdaTe qaT ated ATETRG T TOTeT & |77
ST

(4) (F) I °9 & i< garg FEftaw & A geant F s i TET S 9T e qar



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

FHIHT FTATSEN AT Heh(eIohel SSIAIL HIAHT & SATHTL T STTUIT|

(@) wefier sre=Tsw wq¥ % = 7 I T AT TATHIET FIT 4127 & d 1 IO T=7AT q7qid
FATST-ATTT-FATST UF THIATSAT & G o TATAT & [oIT TATH g

(1) HATAF T ATH VAT T T Ieetsh AT aTed Al 2 qX TATAT HAT T4 81 q6
SH AT AT G F TATAT F (AT ST oF AT e/ fiEa arg waer F
AT = AT 9 T9TE | AT -S|

38. & TAAT 3T Yt qer areq
(1) & 1 RAfq F e 9T A7 qT FeTFATS AT THLEHA TR HT &I I qTed &I AT
STUAT
(2) THFS T TETGFATS qTod ATHRIF TRATT ATTE AT HATLCHT TAFLISHhTReA FHIIT
HTAHT F AAFAH TERTUT T SATTITFRATAT T ATATAT F2T|
(3) aTed ¥ STSAH ATz U¥ Afa et 37 AUy A1z 9¥ g Ho T AR

(4) (F) THIFH AT TETFATS ATea] HT GIAAT ¥ dF FIAT GTHTT € F Fgferd arer v Rt
F refte T StTom

(@) UFEStF | HEHT gAT F ST9TH ATed F HIEAH 8 ITHT F AL I A1 Haherd i< qreq
FATEE a2 g 9T gaT i gf 7 warer & forw = &1 A7 3T T a7 3=
AT ® ATy RIS aTed 3T UdT-aeH ared Sued FTU S[TuA|
(5) =T TACE AT (FeTHATS AT ThIvHA ared) ToreT off =TT & AT § AITqahTend 98 &
forT e Forar Sromm, S| zatew fit wfte Fae Frse< 92 F 919 Wod TT 9% 98 @l 2
(6) (F) 5000 Hiex AT ATerF g ¥H e il AdTe AT TRATSIATA § TAT HT - AL UTeh & &7
H TSt ATFE o 1S Ueel® qeAT aTed JaTd AT ST
(@) aTed FT qAEeis @ oA Rt & forw fsmee T smoam)
(7) Ut GEAAT ATed &l 98 FLA & (o0 H3e?-de &I AT STTUAT| ATITARTA 98 6 oI
I T 6 ®T H I TSIAAT TG FHA o0l A<k e it T2 hr ST
(8) STET T H9A &I, §F A ¥ AT aled IqAsd FLAT SATUAT AT &l Fal UH qteq
SO FIAT 9 7 gl dgl [T T AT T FAST a12T 39eH e ITAsd FHIT ST
39. Tt stfFad
(1) s s dafemr i
(F) (i) ATeF AETge SATORT e TTHNER AATT HIAE T AT T TAFE IR HHILT
AT % AA AT TEHLOT] T STALTRATHAL ST FTAH] FHT ITAT H2dT|
(i) 3 T srafd =8 avg & a7 it ST T A 6 qF SfiT dgraE gl AT i foree
& HTT-HT g 01 ST FOsrelt =2 § qog ITHer & A S fowe w F oy
T g
(iii) =T T (F9E Jw) F T i e SeT F a7 A S IS AT F A AT
TIAHRTHT T UHT T ST T FA & (o7 TATH g
(iv) afde  (Fr=rett #1m) % = 7 e #7 =0 aeg & a7 B SToa Si& zateq w1 o
LA ST AT FIA o {70 o forw aqraesr 21
(@) (i) F FT AT FT ISTH FT SAAEAT F T Tlgd, ISTT T a7 ATTRAH a99 T 5%
Tfer T@r STus|
(ii) =T AT ST FTAT AfErwaH AT 300 = | AfAF g, AT THIA SHAT ATl & el a0




[9TT H—=Te 4] T T TSI © TETLTI0 39

FUTIFHH FATAT § HIH AT TohoT 0 IS & [T qAT1d 6T STUsT|
@M " i R F Iged & fatse s wtai % forg afadda arees aivad+iT st
(FEUE) ST FT ATHETT AT €T F 6 6 (o 77 Sroem z&3e srfafiss, 100
T AT I ATEF ATAT ATAT FAl o forw 24T e Fdver w1 yraem BT srom)
() (i) T=AT RATe Fere ITH, e el A T&T AT =T g, a9 Ay avwr FEEt e
et % srg=T g
(i) ST T iRy TR AT F aqaTe safed gty a ® gem
(F) BT TS, STHLON ST IT-HATSAL T GATAT (70 TATH AT il U HALA TG
T ST TRt & 37 TEhl T e AT AT H T 98 g
(2) sfiqer® s yorTet
(F) (i) TF e T ST TEHHT & el TIT T, qTF e, Tared oY Sade
forrfir &t S=7 aTet T sraeTRaTet F AT A7 o I AT 9 = F ATy 0 ot
T 9T ek AT T 1 % (70 U Geeis SO T2 Feeh QT AT STOs|
(ii) BT BT TETAAT F HTHA H YAweis <fvr a¥ = /gt fam Srow, stet Ieet® #i1
Zara 10 Frrm/aE2 7 srfa 2
(iii) 7S TAFei® &1 T@Ta 10 BR/AH2 96 g, a7 9 FHionT ated Yo7 (Ha 7w 3 7 5
TRuT/EreT2) T SrEeTeRaT & ST 9¥ UF ITh J9¥ @ Ta R s
(iv) gTeAiteh, STel a% §9d gl 5 UTHT il Maedshdl & o0 Yaeais O & a9 17
FTiRT
(@) o= afrsETet & afedt § Mg 9w G g, q@i FAS qihe FenT qTel
JUITAT ITTeE FHLTAT STUT
(3) ao ATt i} SfAeaTr srae
() (i) Wifee i FOeATT ZaT2At % AT & YAeai 2 AT eI TA0E T AT IIHe =T T
F A= B gt FT e % o gemtae wwe F Saretir 9 yae R S
ST FoefT FfFe & eats ¥ TaETd Fe & ATaeaTar g gl
(ii) 97 T ATAT FT FAT T qg AT ATUAT o TF e & TAT *F 6 =5 F Ha<
& 99 & YATAT & 919 gral (A¥7) § &< A dgI0 @547 e S e a6 oI
et T ST | T arfafes, qT 99 (997) % 50% &HaT 7 TSarg T oY
IS FLTAT STTUAT
(@) (i) Fasrett =2 & fiae adt stor et &1 9t Saretiar araee & ar| AT o FEeh
ATEETT % 37a¥ U (AT Srum|
(ii) T srEeT= g, AT GHT AT STANT Fleh ST (AHTET o6 qTAT Dl ATTHAT ITE 6 T 6
TAT | UL AT AT TG AT SATATT &7 SATUIAT
@) (i) TATAEHTOT S A [FAFTE ATERET A e qred i Ti-Ne ared F A1eaw 7 "
H STTET SITUIT, ST 39S ATaTT F I F TaTg Fl Fad STaTeal aTaad a& of
ST 34T 2
(ii) = aTed F U= F TdTed AR TH FETAT SATUIT qTeh T8 ZaTed FA § HATierd
FIAT H9T I
() (i) T o TR ot sraTg S aY # ATy F ArEar § Ta & o UE U 9T
& JaT fRaT s
(ii) ST ATIETT § FTE AT T T2l gHT AR




40

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

(4)
(%)

(=)

(5)

()

(6)

(=)

()
()

AfeErer T T FSrATHET TSt

faset =w ufmw ¥ 3w sta w3 affRufat & w1 ¥ oo, qmoae
AR T THATH, T ZAT AT gET, ITHRLO F AU THT AT gerT
I9AT AT Qi o oI, AT & A9, AT SiY AtisT arRil % 994 § qa
ATH % foIT e T qTSil gaT YS9 #3370 o 209 gU 3fT 37 gt
=t w1 e A argy AeEre F forw v dfedee siw uaw SETertE yorret
JaT= AT StTom)

(i) YTHfa® gaT 37 Fe % F=a & o dfecrem soret =Aaw sraeTswar
=7 7 g2 AT Sroem

(ii) STET el SMALTF g, ATSHHII, AT Fog HiolT =& AT = e T gar
T ST LA T AT il ST TRl

(i) TR =°eq, T, T Fed, TP FeF TS aTardaierd givl

(ii) seTw & Rufa F oo arargied gar @t 50% AT SEar 97 25°C
Bl

(iii) T STET-AAT THE F TEefol9 [ H | Seetaead &1 faaed staiq &t a1
fPoete 2Ted, el 21T AT HedTesse UAT HS 97 Tie sMaeds 2 AT T 39
9T T % TrefAe dT ITYTHAT & SATLTE 9 FATAT STTUAT

39 919 iR e g edifea ary sommeft

TOeeT TohTY 593 aTel ATS2ro (UF 2) TUITet &1 60 fretr/Eet 2 & stfere qama
% forT sa BT SIToem g 3aTa SIS gaT FT 2died TaiT [feed 7 9e
TS ATed %l FH TATT AFIAFHAT & [T ST FAT ST T g, g TAAT F7 T
BIAT § TAT HIEL HIH o &7d & 1.1 AT gHMTI

aTFe Gfi i FATE T ATSAT T@T HIA, FHIEH ITRLN F JATAT, THIE,
ST gt e ST, sl quear gresr-ardT &, ST WY i *
T yaTe R0 U STt aTed & §9Ted & fou guted ReFs A # g9
FTETT STHT STATHATA T T A % (o0 w7 Fara FHf2d gar Jorredt == i
STt

Tofte 7 TR e a I | 3 U9 T § FaT & o 7 & §+ g9
= § ITAT F T A HH FA F (o0 AT gar dr A & o g wel A
AT T, T AT AAITSd AT TUITSAT TET shl SITUI

qTa< g9 foree

TorTe 3T SHE 2 ITFLT AT ASUH F TA AR TR0l 6l Ta9TFHATA HT
FAATAT HLAT|

IREAT AT AT T AraTat o forw &7 #e wifzat F afofisw Ao g wm a
FH UF forde gare &t S

AT gTerT ST grfgahaor SorTet

(i) ETEST F2aT  forT SAveT SawHT § Aa9d SHATT d Haiad AEud &
ATET A

(ii) T [T IO | FH FIA a7 G0 19 6 €T F 7 A€ 3T M
FATET % forw #ga o7 offqes & &9 § ITANT 360 T a7l 2disd da & THT




[T [—=e 4]

AT T TOT9H ; STETETIOT 41

40.

(=)

()

(8)

()

(9)

IEEERMIE
(1)

(=)

()

IqRr AT FF et & srqar e ST siw e & o 9« w1 9w
THTT 2R

IS & AT I F U Jo F=res Tt § & EF (UF F 9 6 oI ST @y
TIE A o for), Hag ure T i = Suswer aftataa g

(i) o & fAoe it gl st 72 F a1 9187 UF o 949 § Fuq grm
(ii) TATEAT, SIYEl 3fT TEHRTH aF dd TgaTd & fou fesredt =¥ % Ha 3uh
CEERIEEREC sl

(iii) 100 TRITATE T TATIUT &THAT F BTES[-SoATFEH FEHT % [T Teaet TH 6
U ST ST SY HIEE d g8 F7 S STAET BT ST "9t g

STASTHT Tt

AT

(i) T & T ATy AT ANT FT TqT A, AATH ST FLAT TOTAT & 6T
STt STRr FqTeAT TSl % ATT-87 grEge TUITel &l T T gIeam a9 &
fRemfagert & T staTere #va gu e o srovm)

(i) Tor ¥ 7+ft a2 3T Fre T HfRHET AW TTARMET, Fad AT AT AT,
fA=ror et ety &1 U wEETlord oy HqEem yomferat gwT W | =
STTORMT| 30T T AT AT | IAqT 90T 37 A THITHT FHATIAT T FdqTa=T o
o TorT srcamefaen Ta=Tierd ST &7 a1 AT 3T STATH STt &1 %l STus|
(iii) STNT T e & TR F T IS =F207 § §qnT g F o aréae i
TraTEe ATHATHF T3 ITA FLTT ST

TS SR 3T s 1 dig fEeE wrfeeror (g siw fasreft smafd &
Tafea suma) fAfFaw, 2010 a7 =@ @9y & et off stadt a7 waraadt *
et % sreme s R stroem

JoT T F FAU, AT g fFEE e F o S REw yoret #iv
T AT SO 97 g1 Ao ae & 38 qIT SwHT & & o7 e g
Ffae 37 grese it ff Fraer it Tt et R grear earEr & forw gt
AT YT TaE TET GIATST AR QHT TOTAT o TOT o6 TT-TTT & 5 T T
F foro 1890 wfev/fime & #w wgl & srfdrraw g9 &6w wivT a2 swemfia gt
FTRUI ST rerAe 99t 7 a7 9= § F IeaF F1 @ T A% "9 F a9 { shavgs
qTeT T T AT I F o aTeY O A | geAw gET A7)

it FELTET & g Suehe.- Aty aRASET SrasasRare & agET Aaw
W@ 1 AR AqaEe A & g giE FEerer SueR e R
ST

THT AELTHATY

IRy A7 fBreew & RFTeT ¥ v F 7w, 40°C 9% a9 v | @7
95% T ATHET A= StaT o TEoe T3 ¥ @0 2rav &, a¥ fe=me et srom)
T JOITeAT T A =ad s B wfemer (e & wafFEd o arehr
A1) At i v zoe dengat § AR aftemaw aiees i Jee e
ST i Hh For=raT &7 eame § T gu fesmes o s

i) FTHATT TOTAT A TCehed RIZaL AT TAT AT HRALT FATL AT ZAT T AGTRA




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

Bt

i) faerett & 'mdhear, =T 3w oo «e o= dex o orafiom Fuet v
TEI F AFTF ST A THTRT F & o0 ya= B 70 Arfers % e
ITFO H AT ITFRC ST AT FAE Merania REERT uee % |ra g

ElEy
(2) SIFET TIAT HIEX - FHLET
() qraT
(i) SFYET AU AT AEHT HIAHRI F AAAAH TR I SATFLTRATAT T
FATAT HT

(ii) ITLFT ATSUH AT ATEHT AR F ATETE THA FATH ST dF HITHT ATHRAH
TEFA AT e O ATHTT a3+ % A1 U A5 A7 &a? % [y
AT THA FATH TF T AT |

(iii) SFYeT GTHTT sAtqved, W-7a offe f Rufa, I =27 siw " =wor ol
affe & fRafa, R %7 o1 wiee, 180 =5t #fiw 120 36t s «fw &
TSI, 50% T o AT 01T AHTAT L€ THIE, e TTeA[here i
#T 1.3 AT F FAT FT T F Aqw o AfFe F I AfTFaH @mEr w7
T & | GTHAT F4A | T&TH g

(iv) (F) SH¥E FT AR =6 998 NI 3 2T & T oY &l HIsd &l U &
geTu AT A7 Stgt ot /a1, T ST AT Sehe Fl o7 Rt a9 &
TATAT ST THAT g1 FTAT 1o, Tg aUae e41E FfAT 9% a1 A5l &f TFdT gl

(@) TreT I TF AL F TR T BT

(V) HTET SHYET T ST3eUE AT g2 357 § GTUT SAIeerd & o0 saeaa e
T H GTET AR

(vi) (i) STEeY Yo ©fiT Zaied AT d0-2aied #f 2 ¥4I § 4 G AT 0]

(i) TF Ye= wire s aiomaeasT ©fte it et it g T 99 e T § grav
2, I ITATHERAT &7 SJTUsh

(vii) 2T wAfe ¥ yaTfed 4T 3250 - 6500 URfw g% @ifia Enft e
FIRETT et o ATETH F Fie AT 3250 TFHIT qF HfHa grm

(viii) ITaY T T wiatsrarefier fasrett awar it sraeawarstt # Jdaad suid
FErga wrteor (Re & FAtaefads & o qaerehr aes) Bt o s
TLTEAT AT A@LTFAT % AA atatae owar o)

(ix) SF¥ET F Tl TEFMT % oI IUFeh LFET F Ted AFIss T siiwed 3uasel
FIT ST

() (i) ¥ FIT, X AR & T & qmae & At F o T

AT 9T TTA2rer araaTe Reder a1 Rt o= 991 & JrIaE §97 93
e ST

(ii) Trex AT aroATE AR o Sueh saear |t yere $iF ST

(xi) Tef= it FTear wfie g, FTomR § @79 IhE &Y I =@ § THRES
TATT & AT FA & o0 Tavgades @ a0 It % forg sraegs
o RoTaT e F A R0 AT TER doq T avg TE Nl o
STHE-=T BTGl TS #hl STUTerd g & a1 7= T IHfaa saf &




[T [—=e 4]

AT T TOT9H ; STETETIOT 43

(=)

gfaeafaa F% F7 F F9T 9w o AT 25% # v g g1 T
ST
(xii) T rSeqe ux AT FF T AHAT F AU UL T ofeq &Har, Soees
oo Sevex & gefora g i sufie €, 30 uweiw 7 wifee wefiw & form
98% ¥ arfera g
(xiii) STET Fgl sae=s gr, T aF F srfafes s = forg sriqefier srfeer semer
#Y TS
(xiv) TERE a7 TRFET 2129 S¥e F SULFd MU IT STEeHT F ATET
foparee a7 aftuas wfie grea arer 90 TS wie & forw =T S
FATAT e
(i) =T =reeaT a7 F3a gua [atare % g w19 vt siv e v
IEEISER ISR
(ii) (F) T T FUT TF (T JATT v T FATSE AT AT AIT TS T 3T
T[T & AT ATAT AMEE FAN FT TEATA SIS TRHIET, AT FY, &2
ite wefiAt & forw FFam SITuem weaw & I &Awar arefl W T arer
7ofi=t ¥ o, Tex F A= Rud U sronr 99T S 9¥ FaTEe 9ve i}
MTET FATRT ST T2 %7 & o 9% & UF AT, goh aoid aTel sohe I
Te< & ST AT Uk FUL e I g ATl
(@) Tex o = Raa U 1o JATET dohe T o9 FaTeS IS 3T TS ST
Y STFEAT T ITANT FF T ATAT FH T GeIw &07qr arer qofi=i % foro
ERIESIEU
(iii) BISTvet ATSEE gregl-sotaes et # Svo etz foafir &F srusth wefiwr
*F A3ee, FiIT, TEUMET, FX TGS AT F AT UL A (SF7e it
AT STRT-3TT ZRT|
(iv) ETEST-3aifaee Refiai & oee aFar Hea &7 HiHq qaraarT 80°C R MEe
FATT T "1 70°C M
SIYeT & ferm stfRr greaT sorret
() IT AT ITHT ST T CO2 YT T A 9T TOITeAT &1 il JTUAAT|
(&) qfaeTa fesreftadt & ST raria TorTel T9|TE ST A1e0 # i i
eI § CO2 79 SIEAT @A gl
ST 99 THE
(i) (F) SFYET 99 THe SUIFT ASUH AT STELHT AIAH & TATTAH FERLOT
AFLTHATAT T ATATAT HT
(@) ST F9 THE HHIRIEE IT ATHIACE el T HT g7 AT
(M 3150 TFfe F FfIF YT 99 THE SMTHIGCS e WHT FHT M
ATTHIICE el THe &l HHUNIEE e a9 Fe T TTATHFHAT &1 ST
(%1) 6000 TFFIT & #Afereh YT ST a7 T [ALaT AgHIIEE 6w THIT
g
(F) ATTHACE Hel SHE 6 HATH § THT F STHTS I e 6 (70 T TH gaT
T ATAT STOTTAT AT AT AT TUTAT STET 6T ST T T § T =T a9
THE] F HTHS | T ge< Y& 0 ST Tahd 2




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

(ii) 59 T FT ATIHTT Flag AT & aAfere oA amares arze Fafaat & seha
Ffgway g e 9 I & forw fRemea B Srom 2= srasasarst &
AT 9T AEUH IT SASSHT AEHI F AR a9 THE o6 HAHAH A FT
EXRILRERIEE IO

(iii) == a7 AT =7 ¥ e iy w3 F ary-ary A ate-afie w3
1 famT et = a9 @ F B o 9 ¥ s e ¥ o R
ERES s

(iv) TSt T¥FeT ST FTeesT SR (THUAE) FfSher STLFT ASUH AT AT SHT
HTAHT T SAFLTFRAT T TIT FHIITI

(v) SM¥eT gfhe I, SUTFT TSUH AT ASSHT o AATY, T TS JISET3
forT sarer foar stToam)

() SIYET e TSI = Hae IUehe
(i) (F) ST = ATSTET ITHII I ST F ATTHAH ATHT AT Ao,
e AT A 9T dlees gl (37 Flee FHT Tq7 A & 18) hiee TIAT
W, F-IS A S T e & T gu fewres o srowm)
(@) foreew srfefr vaT g & aiae RfSraaed % |77 ool wiee 5201 v
FIAT HHT ZOT AT g Tga & (o0 T Tq1 &7 T8 q2am 36 o
HTeE & T H TgATAA H Te4H g

(ii) weftw Z=fET & 91ET 1T U =g F A7 qE-FAGeT WL AT ATAT

a¥ft a5t gregr-sotfaed AefAT F UH Ig-Tiare dfehe & ATETH F T3S
T ST, e SMveY =gEd ST aTse 9o aiees & forw st
TefF el % IYTEY HIAF I Aot LT AT ATST % 19 [ Frer-et
TSTET SEHHT ZM

() TegHe ZiEHTHT

(i) e TTERHT AT T ATT AFLTAFRATAT FHl T FIA & (T 99 HgFedl &
T A o9 fA=T o1 3 2

(i) ATt STARHT AT =TT H & T4 & (o0 AeT-3oNT Ffawel | oI ghr
ST fAehTerr T Sferee § =T ST

(iii) ST SEFET AT TS FUTHET IULH SAT & TTT FAees ZARHT F THH
FIfAFHA H ITAH FIT AT

() Tofter it Rerfa i FAerert yorret

FHTHTAT 3T Fae Frears it TEg=AT & forg Aeferied AT sasr a7

JUITEAT T2 T STOR(T sria:

(i) T 7 wifefiar- 3g e it st Rt yam #a F o, ieeres vaw v
T goret yer R Srom =T i gt oat Foadi £10% Fr
AL & A1 Ush qHF a7 dL IATT T&T ST

(ii) F HIFERT - g & o= F T TR oiw e arve F w9 f [T
e i o o #1d w2 a1 aoli fF Twd w2 F e sivereT w9
TR STeROT T ST FE Y AT

(iii) srforR g AT Jorrett- 100 Fvmae i saw srfaes &t YT aret Soren
THRTEAT F AATET At Mg AT gorreft sar i Sty




[T [—=e 4]

AT T TOT9H ; STETETIOT 45

(3)
(i)
(%)

(=)

(=)

(®)

THTZ S TSt

s wfie wefim

(i) R 37 it afafrar Heewme varzeae Tormet &1 s B srom
Tefed YEEHAY TFTSET YUITAT SHYeT & fHaal § 18 saeds &ea o0
ST FHM|

(i) e & qraw g, Greiwer d@ra ufode, Toaeias Weet =i -
THATZ L e gieaterd g

THATZ LT TUITEAT T STHAT S¥e? FIET A ATehas [Hiay sseqe i 100%
YT FreesT IT ATATE 1.1 AT TFATS T FEe ST Froest 6T i #e & forw
TITe BRI 3T U faee it srafer F forw wefimr g s srfaraw fRaw smeege
T 110% Y22 FATeeS AFLTF TS Fie Hif AT srgfd e  forw off
Tt g |

TFHATS I TUTSAT A ATAFAH ATIeYE, AT FleasT, ITa¥ FFes v Tie uw
FTH FLT T LT o qleds T Aod TIAord Hfem diees § 25 Aefrose &
fraT Seeet =fiaa Fieesr & 5 wiaed &t Fiaw fieee F o agaw § 9909
Bl

(i) farsTi it " vHT gRM 6 ue forer g v & &9 § Iuersy grl & ot
T FrReTaT ¥ F3 T 92 =T SATEr T@AT1 999 gl

(ii) *Fwre fie T diees YT TAIE F ATSHdy AUHUH Flods F AL
AT & & Tl g1 AUl

AT Aleesl AFTH, umay feew wadres & 47 1 [
AELTFATT ITFT Aesss ATHHI AT qdAad sad g srresr ((Re &
FeTaetadl & oI aadieht 719) AT o Fa fEeE atesr (Rie |9m)
i ofe 3 et % SgE gl

(ii) AR wae wfie wefim (Rshmw it TiRiswme Ataes & )

()

(4)
()

g Weor #EEAt F o, vt wofiat F oo uEt uemTscam yurTett sie
e wefiet % foro wefes gt Feade yorrelt swer it STusf

ST T UFATSEIT MA9TFAT % ST UL UFATZEI TARIHT FT HE aF
T ST e 2t it Ot srfaeaar Jt gEtsd fir ST

IEfE 39T F forw aftueae wfiT omgiAE T gt gl sfafew
TR IR T S ATFITFRAT A2l BRI

e wofie fafF=w 40 & 3@ (3)(i) F @< (@), (1) #li¥ (F) T 97T H
ufRiwre 7efie Fefaw i fBem i (e & sttt F oo ardehr
aTaF) AT o fafee Tgeqet uw 39 St w1 9rad wair, SaE 49.5
g2t ¥ 50.5 gesT Al gy ¥ # LT A8ee BAai, + 5% #ir alcest Iof 3T
0.95 (ZRT) & 0.95 (fT) F UTax FFex, Fiee AT FH qlees Hf BAT dT IF
Freest it Rufa, i afrr-sRatrndie ot Feaor & dm [fce aees-
T FF AT qATCEHT 6 A e & ST gar attafoa g1 98 == Afaawt %
TeE=aw @2 40 (3) (i) (F) F7 <t q1er Fm)

SFET WY-3TT TERTHT

SIYET TAHRTHY SULFT AT W AT AT T TAFEIoh el FHHII HTART



46

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

& TAATH FERTO T ATGTHRATAT FT SATATAT 2T

(@) (i) STet Y H9a 2T, AT Fog TTARTHT AT ITATHEFAT &F ST 7 FHfohRr i1 e
AT AT 9T ATTA HIES UL FIES AT ATA STILFET T HIES gRIT
(ii) =T ATex FIERT AT @G G99 q21 §, TV AT BIEe TIT |/ES AT ATA
TMAVACE, TAT HIEE 22T SHYe? STaRHT ST FATT STU|

) (i) 1 Tar=ra weorei & forw fErer et a7 oft S ST 7 999 Tiag fdare
grar R e StToe sie At § qet, gfert sy & a1 gz awar i fafa
T AT § TEd gu sfaw =9 f&ar o)
(ii) e % SEwET F WA H, UF IEwET d A7 Afgd Ieared
AT AT fasTet w91  forw sfafyes & =7 #§ 7@ S

(%) SAYEY ZTARTHT ST ATEUH AT AEHT AT F SATATT ATeesl F3ear F a1
FFelt oft 2 o7 2T wwEtT 17 AT s=red & o o 2

(®) 97 Zafed F U SMve? gEwEe ST 91T e 9EY F Sg AT S f
A arfersas YTET & sqame s faaT st

&) AAT FIFS THAT HIES AT ATA STILHLE UL HIEE THIT & FHIoNT AT STALET

TR T FIT ITHIU % T IO T 92 T4F 100% &9aT & a1 J&19 6w
STUA 3T 3T FIFe TIHT FIFS AT ATA STALFEE UL HITS THT F AALET
TEHRET F TS % &9 § TF AL F A7 TATH G947 § FAL ITAsH FT
ST

(®) (i) Fadteaer sHreaT arelt o0 d=Teor AT % o s ove o =W 97 fFE
[ER ISR ET ]
i) o7 =S F T y=Tes #iT €T oSttt yorrelt T sraedsarsti g arted
Bl

() (i) Gt &= | Rod ST & 918 § To& MY & 3¢ dleesl 912 9% 991
FFET vt T Srum
(ii) Fat § Fora graRTHT & forw, a0 siwe ATHAA it aeadr, St Jedr
Y T T TR THva T FEAA % AT T 7 T st

(=) TIARIAT AT 37T T % forw Sqere T A= 45 % e arferawr 10 &
ST STUEATSH T STATAT FIT

(=) FTIATATA STATSUH F fRermaent & TqaTe Y& U ST

(@) 120 THAT i IEE At i ot W YET AT ST STHwH A ST AT
fRHiees 19 TATATESIY [fFew SUTed FLAT ST

() AT 37 UrET &1 AT F3A & [0 To% T 6l TF (e T SR o

T u greAtaE ofe afFe Fe &1 aheror G ST, o9 9% & fTee 10
(Z9) Tl & faT a6 RATET % SHwMHT 97 Aeug 2026 9E-5 & dqER o H
TTE T T THAATIAF SIS Tl 647 747 2N | Jar =B % forw
ATEE e e wrfeerr F "giewidT siv fusedt F o ames g s
TaRAThT GETHTET (66KV T SATEF)" F AqaE-S & ATHE gl

(5) e sifEeed SR =ae st T srqfT st

(F) Tf+e sAtfaerert TET argf st

TIF ScaTad Iie & aAtfasrerd argft yorrett gfve 3 aw #1 e w21 ¥ ow gfqe



[T [—=e 4]

AT T TOT9H ; STETETIOT 47

(=)

()

(%)

AT ZTHRIHT & |1 & 0 STUIAT| Jedh e & forg gafda giae sttt

TiwHY At gfHe it & et f srgid & o see B o S

I & T 2 g0 8| AEeTF X H oI ®T F FoW died 99 Aled, TFTEaT

SUTTAT 3T WATSY HieT 9@, T4 gle? T e Y9 IHe ante afrafad g IHe

AT STEEHT T 7aT F7 999 39 A= F g 9w Gy s & a8

AT "aterd Zfe F Tt sifasterds F sraegsar 1 T Fe7 # qa09 g1 I+

I ST A B F I, A T A THAALIS I T A FAALT THT AT TOTTAT 7

[EEEIETE RiEags il

TEQT SATarAerdt THT STf SorTett

(i) =9 SAfFTLT THT Arqfd Yot #7 IF Fq¢ At fAeaadrgar, qar # Hiaear
T FEA AT TTATHE T F G HATAT F S T A fhaTerdt #7 A IAe
¥ 9[F ST 4% G & AT T FTHTHTA FTeATSA & I I(Ae STt Ff fHare
TET g T g e & forg fResree o s

(ii) Fafsre Susont & forw wae s W it B STos s amrer sfasman
AT ¥ 70T 1.35 % Fferear waes av it SRl S99 g i Suesedr Teo
ITATEA & T ATl & ATHT 6 ST A1 51 IS F L g Si/3rear e
& A UF e % o tfaaesisr & e &l @I & & o 977 Jraegm o§t
T@T SATUIT ¥ 7 3297 % o0 IfHe AfaFael a1 F7 a5 JFH< & qIeqq T w2o
AfeRTer<y a1 | STST SITUm|

(iii) T FaT AT AT fasrelt it g F forg weaw sty v fasret £ srofd *
oI U =T ST o= ®EaT & ®9 § GHIT AT & & €99 JaT SHRHT T8
o st wefy srgf e g fr Rafa #, weom oie f srqf v afdg a1
(TETEET) & LT ST Awar A fraar e rgfd ol (sredoaes) g
FT T | T2 HAT SEEHY, ATHU ¥ TqUae’ 37 Tq¥ 92 Baa gi

(iv) Tt sfamerdt sorferat e () & THATT A7 T {17 ITHLIT T A2
FA & o7 AFTFATIATE AT Al &q § @1 & o S ater g
THIT AT A TEATH Hl HIEATAT FHT|

A9 A7 Torfese Ra=aRE, Alex #ig Hex, A9 a@meq Redsged I &1 2x100%

TERIHT AT T g e AT SITue sfiT 208 R0 ST aTel Tfawa® ST &l 984

F % form T foRaT srom)

e atfaeral sfiT Teoe siifaaess srafa Jorret & oo fEeE qrares R w@-

TRt sfiT et gieramst F a7 §eares T & gl

(6) STt i SrorTedt

()

gTeel qTa? Tl & forg STt smfd sromeft # sedy, dedt =rsie o St faaer
T Tietera g STET Joredt 3 forw wree Jieest Y 220 A grft s aifea
Ao T % (o7 IUITH Fwae i T START AT ST T 2

Feit # 3 He FF Aty srardewTenT T F AFeTFAT F ATAh A ST
TR F AT AN [T FIA AT TATH AHAT FEN TEE AfAfh, AEE s
TegHee 32T & for ST sraeasar @< 41 (2) (2) % TIE g

At qorTelt # 21 SR A2 e (qof Har F AT a2 de) "iEatrd gy, Touw |
T FAE FH FEE AT [T

TFATE FH FEE S AL 6 ATT-HTT THHT FFATT HATHF 2T TR FHT R0




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

THH FATE 3T IF€ HIS AT § ATl Sl A Fhale |1 Sl giagr g

() Y Ao et Fr B weom e S araTer AT AT, AraTasRTe e TehTer
AT, SFYET % hies FATONT & [of THFAT3Ee Fi ST AT A€ &l S0 FA 6
for festre T smom)

=) Y F2ft, FdY =TS i ST frawer a1 i giEea St ww #§ wefie gt i
TEAT | St HIRre 9% T@T ST s sty 7 R fesreht = # wefie gier % A=

Tl @ ST
) e i - fRAfSrr oo % =g i siffr 5w e gift:
(F) TATHTT TARTHT, : ST B I 4l H

TEIT TTAHTHE — TFAT

AT = e

(@) 11 %7, 6.6 %t A7 3.3 FAT T AT VTS A AR F  wHe # 39T
e & Arew &1; AT

TFET-3TT FAFES AT & HIAA H ITLH
Feforeesa & a1 o+ el Ao FoW
TIAHIET & ATETH )

() 415 = JorTet ;ST &Y | gl §

(%) et e : QAT ST AT

(8) DIMIEURLIE]

(F) TSI JorTelt 1 Jorrelt F Ay wiee Fic & ™0 #7 F 7 1979 91 6
TATIAT STae w1 & forw Remes BT ST uHos wes a7 ASH H1 9 i
T UF UTST de F FT H TEAETT [HAT STOATI IUAFT AeSsS AT SMSUA AT
ATSSHT WTAHT o SATATT TATHTA AT & a2 ST ¥ WA Hl JATT T@T
ST

(@) ¥ qTa¥ T T AT &A1 T HaAA1 & (o0 TSN 2 fasredt d2eqor I9gaa
AT T AT TENS[E A TATFEHT U TAFCIAHT ST HATART 6 ATHTT
JaT_ AT ST

) AT gred, Fa=aare o ReTe waaw S9 dara fafee T, segfasam fafesT,
Ruerer e Ty, e fafed T arfy s ser @fEe a1 gresifos = s
TeT-FFeE, A(Q AATF TAT, & T STERT (AT AT qoiredt, I &97 2T,
ITTS FLTT IO |

() fAwtar & Frerfel F aqar 39 qlees SeMsud ITHRLW, FEL ded#h 3T
AT ITFLOT T ISR  forw frere earer fear srom)

() Fersaaar & forg @t Susweor a7 fHget uv smathea ghmn

(=) Aafea saoe o IRy Rt F asde & o o s o2 yrae
TET ST

(9) eIt =aeT

(F) ()  SUEFT ASUH K FAATE LT TZIF Kl FTOIAT| AT THT AT TOMAT 6
I Tih, YO TITAT 9 ATATashTe UET 3f¥ ST TromT o1 e it Sroafy

(i) s Rufy % Fiem w0 fr qgefea aEeEr s gyt e Hge

TET T TEAH Fde o (o0 STET LT ST&TA il ST0sf



[9TT H—=Te 4] T T TSI © TETLTI0 49

(@) (i) T FEEAT F BRI TS THA TSl HLAV IATAT FTSTIETAT STUIT
fa=ae, foaera st aty, ot & et S &= Y aredt TeET F fore vt
AT A=, IR a7 (IF T9T9) AT AT AfAF TR THATT THeA 0T
TT9T Toherer=re aT fohT ST
(i) Tt £ gua #r srferwaw w2 % o argdd Jwrer sraeT F o wrer gafies
T o ATEAH & TAATONT (R T=T &l STOFTAT ST HHaT 2l
@m 4T EATEE [haFeaT &1 ITANT T TASI &A1 SH SLFIA o, SiA<e gid, Aefia
g, =atea o2 3fiw o7 37 7 &=t * forw fram stroam stet st wr wfadres £
AFLTHRAT BIAT § ST AT AT ATT9TF BT 2
(%) TS AT T STANT AT AT ATITaRTe T o1 & forw B srowm)
(10) (i) STHET AT THAT AT AT TR FAA, THSHLH X HalA FaA- Fa AT, FH
=TT, FHH TAMST THIE F g Y T Y A SAAE T  TE&qEE THE F
g
(i) SUTFT AEUH F AGHTT HIee A ¥ T F qqwe, T4 i g
gfaeresrar & forw et #1 Svee Far smom stgr fF gwa a7 AT 2y,
TITFHFAF F o0 U=ET 7 UAAT 99 THE 7 ITANT AT S|
(11) FAA A 3T FAA T —
(i) Farer e & forg e s sfiw Freest  Faedl 1 SToRT Fed a7 JIF FIT
F forw s sprae wiRaT ST ST
(i) oSttt =% & Faer [Fer & o wae Fody, g, areal, ad O, T o
T AT Fd g0 UF SATTH AT TUTeAT ST&T il ST
(iil)aTEEY Ra=ame o, Faer o= uITet waTe 36 srom)
(iv)He aTd g
(F) AT 3T =T AT FATT TG ST,
(@) =T, 9T F1 qleest (1.1 %t %) fEeE oY 9e9q aeest (1.1 F4T
q FUT 3T 66 FT d%) = Facd &7 TerT-en o/feaw # srfgmma:
[ECIRUSILAIR
() foreT =q | THAT Faed & GTHA H ATSADT AT FOAT AIAT TgAAT TT
St e o= ST =R
(12) fa=ra g worett
(F) (i) T T  forw srufera wfay, deaaefierar s FaaTcnear & 19 ¢4 aig |
ofterag TqLEAT Ot & T STUAT|
(i) FEAT TR FT TH TG T FIHI AT ST FoF sraifega Sieest % wreor
RfSed T wite 721 357
(@) qLeATHE HRT FT ITART AT IUT FT TqT A, SAATH FHl Ho6 T FIA 30T
FHAT, SUFI 3T Bew f qrar wam # F orw ol e & v
fewreee =7 92 F F oo o sroem
(3T) AT F ATqATIT &A1 § AT qLeATHF TaoT T &2 i &7 9dqT S9rram
STTORTT
(=) (i) eft IeaTaT THRISAT | THTSAT T T Fael TSI 6 Hq¥ i 2o F fiav
Ffew Fa-F9M@T ST TEHAT ATAT § T § T % forg a1 qem




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

TUTTSAT AT
(if) 100 FTTaTe & srferR i T ATeft Seuras ThTAT * forw, qeer yoret #r &
T AT el (YT T 37 &) § Fiew1e orgm SIToam, ST Segdie aiamiay
F AIT-AT T 3T Fle TARIAT AT Aol STHBIHT oF FAT-AAT it
FT ITART Feh TqA ST A & X B 70 fod e 21 w07 9f 7
FTF T B
(iii)) STYET, HIeT, T ST AT ATeAT & oIy e qaT §97 oH qre
T HEATHF THTY o 2l
(F) ST U U a9 G397 IUAFT AT HIAE AT HAITCET TAFEICehlohed
FHIMA AT THEIS[E AT TATHHA U TAFSIAFT So(ITIH HIAHT F AT
U U 7 giw uitgae F foro areafus Yo fif F vy d@=ree # fow
ST BT
(F) ITATET THIEAT [0 AR F T H TG T ST ATeAT GLAT AL - 4 F
ATATE BRI, TRAaaei T Tl #f grewy, S @9 gar #1F g
(F) SF¥eY, TAFHT ST Wedl H LT & [T IULFT AT AIAF AT SAqeareary
TAFLICHTRA FHIAT AT SRIS[E AE TATFEHA US TAFSIATT So(I{aae
HTAHT T AN AT STTOsT|
(13) Hed
F) THr Ged Reoa w9 a7 ffaw fr <ewem @ed g oS g
ATATSA TT(ET & o0 T FOT STk el ST HIeH aruaer
FreesT 3T Iuae HFET 3rea & 91T Fga a9 22T TTRE
HTed gl
(@) ST A" o aT3E gRN AT Fog HIEH & (o0 qraHT_ gl v af
T U T a1 & forg Rferees fafer gy 700 = 9= SHifva
gnf
@@ G Jex a1 9 T g T UAFdse e fee I7 T d¥E o
TAFASE H[F dleees gl
(14) feraaia g srgf Syt (srefigaas)
(F) ARHUHTH FT AT MELAF TOF TATHA o o0 SAATARTATT
TarsTeft arqfd & sraearear &1 T F3 % o T STos i s+
Tare &t fRufa % 9 UF 99T § UF 3cTedT M F JE FA 97
o= w2d gu FfAe &t s Tarfe it Srus
(@) woe FaT fasret arfaa g i Rafa # siw fie sdw-arse Rafa &
I T g & forw, g7 gtEa G smoam & oash
THRISAT AT s Atfaererd sedivaus 7 e o 99 8 si
AT-3TF9TF AT TFATO &9 & o g1 A7 2
41. T, T 3l Seghea
(1) aTAT: B9 F R ware T =@ REEr st STsr Tt g qraT 9 Thqret
F ATEY i TY AR FiE, AEHI, ATFEAL AT FAAET Av Fre 71 RanfAIert o grav srarsi
F SATITAT | At
(2) =T 3 T yorret




[T [—=e 4]

AT T TOT9H ; STETETIOT 51

(F) TfFe =T Tor HE=7 SOrTett &7 Tiaerd Sifaia arel BIsa< sfifted Fad a1 HaT Faa (100
AT & F7 g0 % o) F q1eam | 2 ATRTEET AT FogeL araria At Rfed
=7 orrett ERMT T SeaTes gfae # srufera sfave % 979 Tds AT At
FETAT G| IAE FHale a1 F T JAe & =07 UE g | Taa= gl

(@) Searad THreAl + foro fterfera fRe=ror, s=me s A &g sae foe srosr spara:

(i) ST F T BT FErer FLfAFA/HREIA T & SAAT-3TRT STHLVI T Heerel fAz=ror;

(ii) 7ol gier § 7fae & are Ruq gfHe Fare a1 & §93 T T=rierd A=,

(iii) Tor=ra g =7 ey # Ruq w2oe M= &g & w=rierq §=91;

(iv) TXHTE e | 99 % Tq: AT & o0 I 36 STosmm ag weor [0 Fg & 91
T T 37 ST T HAT Hhal o geATaeom il AT FTI

() Fr=roT SrorTet & et agt & Faae A= & | At BT S st

(i) FfFe T oo FeeT,
(ii) FTETe AT (FTHT st e 3 o)
(R EERIEARRERE
MEEECAEPEURSEEINE]
VEIESENREC G INATRER
T ATA9AF A AT HHT ST T T ITASLAT 6 ST 9T (i) & (v) § Fg=ron
T ATHAT-ZC-HTHAT AT I¥ ITLH & F 7Sl (64T ST TFHdT g
i ST T S GgEl A AIE H SIET SO 7 FFgedigd Fa=r Jurre’ &
areaw | [ w1 9 f fRgBEa B stovm R ST F 91y Sevaaae i T
T AT 59T | & HTEAW | g

(%) FfAe T=TE ST T&IT el & (Aeferad aiis JaTe o0 ST sreffd:

(i) TE=TorT weie ST =i,

(ii) == e,

(iii) T TS F w=@ITET

(F) ATSHMEET Araria =0 F §F7 F T H, AAaRAE a7 geear qree for fe
AL F HTHA § FHTATAL TEST3A o Tor0 et e 9 oq aesrs |t yam fhar s
qFHAT 2

(F) 9TAT EISH Felia &7 § S0 ITa¥ &9 & HIA07 & o0 us F@ha [Eaor f7 wrhd
TFT SITORIT| 9TaY €9 % "= & fow fifear Rewr gf\e, i are, fiex arfw amr
AT FEI TAT % qT w2 Arearia wraa 7ol Sevhg womfua e s 9@
T & HYUT ATATHRA 6 [or0, FFT07 FeF H Zedaddes a2 AT Shid &1 UF I
oo a1 SuUersy FraT ST

(®) I g =1eq & o gas e F O sraraeareia @7 197 ded == F: § ST
FLIT STUIT| ATATARTA 9T T HT I Fald 1S F gIE aTaE AT S0

(ST) S TE # Aqerer Rwmrsion & oo fwREATeinT Suwew % us g afgd Wi =i
Freest AT a1 Ta =3 [RWTS aATAT U T (R AT Y219 FohaT SITum| gie
T2t % forw v amaT dqere HRmTE iR g e T s

(=) Uit dero/dratafd $=Tr S e it i F Tradr G S

(31) FFEF AT SorTeT gt G9e, wre fREtw Hew oY aew fiuest F |y /= F fory




52

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

42.

ST ATEUH AT AESHT TIAHT & ATHATT T 2T

(=) =T et § Fregedied =T TurTeft SUFHT 1 & forw srufera stfaea % |rer 30 e
F SR Figd Faae i Fraad 230 &t vHt o ya= Rt s she S faset
ATgFT TOITeAT &7 [Reaehl, T i Arseqe &1, SUHur e fAg=or & forw faesrr
e, e A are, weua = g, Ra=are [, a v e e, S| an ar
S ATAT aAtfarsrers & forg =T 3 for =Faw 2 =5 &7 Sef 997 2= o srom

(3) TrgHee™

(F) FBfsr arert it =mos AT F oo orafies, sedist a1 e R ¥ HEY, A, W
uferfie, STHeTET ST ST ITHTOT TaT9 3T ST

(T) ARl TATERT ITHTOT F forT ATSshivEe? smemhid Fue AT s g yorreht sam
#F¥ T

1 § fasrelt =< f g & g sraeas sy

qTaT gTISH & 918 § FA1 o o0 Awferfed gragm fre s sroia:

() e 39(3) F s Stor ATt siie Srarefir i F wfafisw, qer T9oe areg a9 1@
Fad Fa= & ATeAH ¥ wATC JEAT & T & 61 I9Ih ST H gaAtiad 99
& Rt ST

(@) AT 3T 3A 99t F forw Fgrer 99e eated T F SAT1 Jiore a2 2o giv;

(1) UTEE gaAT AT Ueet® | A a1 T 9w w1 | st 7% § et 9% S 6y Rt #
THATSAT I FATONT B0 3 & o7 97aY g8 fAfeet § IUgh Fdle ffa= 3uesd 0
ST,

(%) T FAT TIARTHT ST T AT d7S 3¢ Fa< U< f2d g,

(F) ST Fe, IHe = 99, gfve qear 09« arfs gt aF a9 g1 799 g § Raa
B,

(F) T T2, T AT &7 S @ e q9fi= gie it o § S w9 9% T ST,

(B) @ &8 FA & o7 T IAe F ITH F el & (o0 ARG SeATIA T & T 97
o= T ST @=haT 81 ST =3 e 91T & FAT9 6l FEqd oA | d8 g § e
g,

(ST) Heo TR Ui & forw 9127 Y FATE SATST 8 SATET 918 &< | 0T FUT gl AT
IR =afedl & @ &7 § gar & forg dear vefied Jorret yare &t SITusft;

(z1) TAWTOT 3 ST, Torel-Hehfasher STHLON FT GSOT A2 % & F AT SH=A1e 9¢ Fohar
ST,

(=) FRwToT 3 ST YR, T T A7 3T AT AR & sttt =7 i g 7 9= % ow st
ERIRREQUE ILUR

(2) STet T "9a ar, Fa=ars w1 [Faior sfes & fes are T & S R ST & Swi Fa i
AALTF BT, ATE GLAT AT T ITAH FITS 0| FA=ATE FT ITLFT SMEUH 6 AT
T T TTHAT 3 & forg Rwres o s,

(3) TTEElF TTeF ATed (FTHET) Si¥ T2 g 1 Hat9d T@eand (Fad ST a8 i 6l q9iF
T =wfga) Mafa saoe v g =nfRu arf ag gt g o & 7 st w7 w3 &
feurfq & 8 a1 aTe 7 101 ST 99,

() aTe ST Rl F araer § foorelt 591 % ST T % Y99 T A & o wmie sarT R
ST AR THH fASTAT €9 &1 qEHATT F7 94T § A1 I A7 ANET F % (o0
FhfoTs ATAT AT LT AT BT TFHAT g




[9TT H—=Te 4] T T TSI © TETLTI0 53

I IV
HTT-h
e 3T Ra=are (66 Ft ik Fu%)
43, 9T -
(1) TR TOTett # ArSET $fT BRTe FE e e & "Aqee «ff| arataee
TATIRT FTEERAT" 3 SAqHTE qATS SO | 93 4 qieest #q¢ F qaeeed a7 fa=are § U it
FATH 12T ATE (A [aTees Fie A1+ AT 6 F ATATT 2Tl

qrfersT 6
et &Y 1T aie =gy fAeeds e
66 T 31.5 %1 (1 &% ¥ form)

110 T 77 132 ¥ 40 FT (1 % ¥ form)
220 FY 97 230 FAT 50 FT (1 Fshe F form)
400 Y 63 ¥ (1 T F form)
765 et 50 FT (1 F=he F form)
(2) gfy Ry ga-ream ux wice #1 T AfOF T AT T A HAT ATSAT FT ST F
LT SITHT Hiee Fq H ATAF AT ATAF ZI 0l HATAAT &, AT Hiee Tq¥ &l HTHT FeA & forg a7iq
ST SE TF q9 ®qT a9 T dear/[AASH/Aa- €T a9 T AeA/a9 T Hg@ar uwed it
TATIAT AT AT IT-ELLAT T ATSA/TH/ZTHRTHY/ T q¥ e e ferfie it TATI=T 7 qgT
fora ST e feew weSts/srEm e e & arame w7 /e e w7 s Rt
TRHITA HT SIS % THTF F g2 2 & forg It=ra 39 v ST
(3) -T2 AT RA=ATE FT 70 F FH T G aF a4 g & forw =B i fAmior G
ST
(4) ag-v29= AT Ra=ame # smEua/arssai-61850 smemfa gaweem starde Reeq v
et T i T AfIugw Reed S uast fdse feed s tauue/raHiuSi e are
Rt Hew, aerd e Reis Hex o7 Hed Fara He¥ F a1 H9 F3d | q9e79 gl
44. 99 -T2 A} Ra=aret & forw Rems qae ard
(1) a-F9 AT RaaITE TAT-3cIcE T9-529 IT 9 THACE qa-L909 AT Fre (6 qaeeerd
IT ITHT GATSH R FAI-FEL1 A1 BT F3 & o ea # 7@ S arer Ffe T [amgam gnr

ERICE

(%) HAEEAT F SULFT AS0H & ATHT HT2e 6l THAF A@eTTwar & fou Borea fGFar
SITUATT,

(@) FAUTT AFTFAT 377 AR wfoey F fBfear F g w2 araeg® 9 a9 7w fF=Er
[ERUSILAIR

@) giz FATReT, oz fuser (a0 fuwer a1 fase a1 aiF-fase 2y @req fuwey), FeEfta
iz Nueer, wfed AU FFIaaey, ©ieh Fraaaey, wfed fanma s FFaae,
e Feaay, e d0w FufEer, aehwer FEFa fits wufber, w9 fowe
TIEET, AT AT Feiteae THy g feey fRarea faselt afegfS sowor €, o
A s T aT e g,



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

) FEaf=mT FrseTett 7 =73 af=Tad S9N aHar, feew qrar, e, Sueydr, 9%
FT AgeaquidT, TELETE 3 AN % (o0 sraeaharell I ard gr;

() qU Faeead & forw, a9 uve giw ey Raf=nr arsmr & T oo =ame &, g9 aiees
AT o & SR AT &1 RUFe? 77 UF =9 dfthe AT Frde qgl FHaT ST 37 STt
T 9T Bl, TARCAT AT AT FIST TF &I AT | g ATRY, qTHk edH=ue
TEEEI & 2 g il (T § HTLT Felarerd =TT ST 70|

(2) TIT SHOICE AF-FT

() ariert 7 % Ay Raf=Rr i it 1aw Sees qa-reee # i aeest wawf uw sroamar

ST
qrferT 7
EIRCS KA Rafim =fiw
66 =T AT 110 FT AT 132 FAT B ¥ STEHL 99 Thi AT 9 99 Thiy
220 T A7 230 FAT TIA A AT TART a7 T 7 g9 99 T AT BT U ITAHT T8
=
400 F4T AT 765 FAT AT 1150 FT FF TUL ZTE SF ThIA
@) T HCS Ha-F4T F AIHA |, q9-F S[EAY TAHIHIH T2T a7 FFbad ©ee
FeFe? oI fasTett TaTg saeasha e, HIET Y91 37 gfvaer it fofa v e #
g o= R s

(M T TIAT THACE TI-L9MAT Fa=arE #7 savge sfiee am@ay a1 dame a1 e
(FEET) AT IHE FATSA 6 qraet g1y {1 fasreft & =Aer & forers aivzfera frar srom)

(3) T THelee ga-w29d

() T AT qI-FA HT AT ST qaqur S5, JET AL, FATS qAT &5, AATAF
TSI ST ST 3T T 6 o0 FohaT SITuaT Stgi #0199 are &l

(@) qrfert 8 & srqETe fFaf=ir | &7 areil, AR AT AT I9 e aa-wed & forg

fatersr Freest T2 9% ra=TAT STUT
GUEER:
FleesT WX et whiw
66 FdT TERTET a9 ATSET AT HA 30 STEHL a9 ThIH AT SIS T8 ThIH
110 T AT 132 FAT AT 220 Feft 7 230 | T ST AR I ThHIH AT SIS a7 TH T
T
400 FT 9T 765 FAT TS T THIH AT 99 TIS gTF JhT Thi

(1) T SIS TI-FET TAFATSTE AL-AFHT T T T 3 400 FlT 3T 3F Aleest &q 6 (o0,
g JIF T THE T

(%) I EFIAT AT FHEATSHE 1 HAEAT T LG I gt o Forett T Hwiar & His@Er 3w av foeT
ot f3ferT, wfdr a7 afeswr % foar i wisEr Fa=fme a v wrmiata ar Geenti w0 &
raeTRar & foeT wierey % faear i giear yae £ 1)




[9TT H—=Te 4] T T TSI © TETLTI0 55

45.

(T) T HICS TH SHCH F AAS AEE Tgd ¥ T@LEIF % (00 AT T a9 a7, 99 9,
ATEHTACT HFAT T AT T ASHIAST TATAT F HTLT A LATOH FTeesT F TATET HT 3@ g0
Fferd AT ST

(F) T AT TI-FEAT AT H TATIAT AT 978 § T@ETd & I Uhd Jad g2 Ao Hl
ATATSITET o foIT ST e 7aT 6T e b T it STt

(4) gr=foe Aa-v2em-

(F) FH-ATT TIT SIS 22T g i el § vaus 6 9 Soeres s # go £ a1 asft
FTATCHS THEAT 2T

(@) arferst 7 % srqare Raf=er whiwi &1 fafers Jieest =q2i 9% =T S

(5) ot RRfSreaTzSam % a1 UAw Sqoes TaeeeM AT A9 AT qawead § (F) IIH/AT-

TR TRgHeE TTERAT & (70 THe a9 afaheaa? v ARNT IfHe % A g THE &Y 17

RiSeaTzSem, (@) avae smemfa =9 F 9127 €9 Fa7 U¥ Aee81-61850 TIarhier uT e

RREarEsem, (1) wEaw diftes Faa o F, (F) o T 92 T2fomie Tl STHL & ATeaq o

TTERAT T T TEAT FAT & S SeTHH 31T (F) ATSAY gH & [GaTh: geeAT a2 Rfrearssree grm

(6) TTETEH TaELI -

(F) STt AT SMFLTF B, TAY, TARAIT T SIS gl ATeesT AT AT qlees T THdeg a1
grefae Fa=afeE, qmEw giawiy, i 96faq Fdae? ofifs ¥ I aTed 92 ol qarsd
e T srard el ar swoer #t Rafa & w7 aw 7 sty it srqfd 5 T 9% w2
¥ forw aerTer A9 ¥ e o7 e T sroem

(@) HraTEe gaeeer wiau A=t siw fsrsua Fre F IraEnt #7 9re_ w0
(7) ITSET -

() ST Breew 1 ArE<ES 80 F STAATE TARLAT % TUTerd FHrashrer  forw sfrae we e
AT F fiae == @i vy fawa g wEe F oo fwre B smom

(@) T Feres wa-EEer TNT FRsTEa ¥ O eAre R SO artd 2vs shige aitvme
EEERERIRE KD

() AT IF a1 IAAFAr ardl 4 H TATAT ATSET F 0w gt ghg A6 91 qrRt 9w
=T foraT StTar &, a7 a8 9= iaw & AqEd gl

() w3t foeew it woraefierar gRtaa e & forg aag-aw7 92 A& de, st o, o
7T, Adg I¥d ATHAT 3T Haterq weaerd it Furfa &1 srwaw fham S sfiw w34, 3t
TS B, F T FIA 6 [0 AFTF Faq ISTT AT

Foreew o= e -

(1) 39T F9% a0 & 1000 HieT &t FATE T TATIT & oI s v Ruaes @i geEse,

-T2 M Fa=are 3usor & freey fRwrea ferfier fi= arforsr 9 # Rw w8

qrferT 9
66 110 132 Fr | 220 % | 400 765 1150
¥ | A /230 FT | 3y ¥y EEdl
IFAH foeew Frees (F) 72.5 123 145 245 420 800 1200

50 gt

T T T

3




56 THE GAZETTE OF INDIA : EXTRAORDINARY [PART lI—SEC.4]
YT TN T

(i) =AW ATl Treq 325 550 | 650 1050 1425 2100 2400
frewds Freast (1.2/50 wTsHT

EE)

EEIEIED)

(ii) 7w Faf=r svaew AN AEl @R Ael @ Al @0 Agl 1050 1550 1800
faawds Freest (250/2500 ATZHT (1425

) I v I STeTE TE

(FTAI ) (e 7 o) * forr )

(iii) 7Iaw e foee i faseft | 140 230 275 460 630 830 1200
g fFaeds dees 3re (650 (960

(R ) Sfrems wa | Sfrard Ta

Ffom) | o)

ATH FAT TRHATTH  dlees | AN Aal | AR el | AR qel | aR[d=i | 320 508 762
(FETATURTH e Z o)

aoft fRafaai # 0.5 Trgest & | AT & @M AL | 500 (92 | 1000 (at | 1000 (at | 2500 (at | 2500 (at
2.0 Frrgast * o= faeft oft FAT AT | 156 FAT | 266 FAT | 508 FAT | 762 FAT
Ay for sferpew e UHUH W) | ACUH TH | ALTATH | RO TH | ALOH U
TEAHT qTedsT (HTEHT FTo2) ) ) ) LR
e =g st TATATET & S[EIhd

(2) 3fEra &9z a0 & 1000 Hiex &t FATS T TITIAT & o0 TTEwET v RuFes &7 sfersua
AT FT AT 3fT FFAT o Forw Teegerer w2, A= qTiersT 10 F SATATE R

qrfert 10
EIEER 222272
Srrory | AN FaET | TEem fAewe | 3Erem EIEIR e faEede | AmsfaT
froggar | A0 S AT faraeds Froasy [T0eS SHH
T (el s (rfrefen ) st e (rfrfr) fazeds
) Gzeed) | () o) (rzad) | T
(FATT)
1200 et EIEE 1800 2250 1320 1950 2550
800 T EIEE 1550 1950 970 1550 2100
960
(Sfrerée )
420 T 570 1050 1300 695 1050 1425
650 (Sframsus )
245 At 395 750 950 505 850 1050
460 (Sfrsmsuw)




[T [—=e 4]

AT T TOT9H ; STETETIOT 57

145 FdT 275 540 650 305 EIUEE] 650
123 T 230 460 550 255 EIVEE 550
72.5 FAT 140 AN ARl 325 155 EIVEE 325
52 T 95 AN ARl 250 105 EIVEE 250
36 et 70 AN ARl 170 77 EIVEE 170
24 FFT 50 AN ARl 125 55 EIVEE 125
17.5 4t 38 AN ARl 95 42 KGN 95

12 =T 28 AN ARl 75 30 KGN 75

(3) sfEd a9g a7 & 1000 Hiex ¥ ffeF S=A1s 9¥ Afas=i * forw, AN "ra€st w S4rs
qaTe T S0 TF TeT TeeeE w9, aTEE gl {Em, FEE i 4| e  woagd
TR o TorT et 8 &7 FIEATOTAT % STAET TTEiE 719t # [fEe 7g5fa % oqamn ang
lERIES I

46. THE ITHIUT hit &I et AfArsat

[EEGRALEALES

(F) o= orawmY &7 F5 Fea T & "edves Tfetheed Ue Zfwhd GerHied wiT
ZiawEg i foged (66%A v Tav)" F sqae ffwre, [Affa, ofheor s =
ST

(@) e Ja9-FE9Ml 9%, UF AU SERHT & JTqardl, a9t T8, AUACTEHl HelFe T T 37
Tt T e e g 3 arer fhar Stro, =t aameia s=ee e gl

() =TT T et ST Y& 3 ST 8, a7 T L0e9T &7 =IAaH U B el SreamrEy 0
ey A7 Fa=aTe & forw w0 & &9 | yare fFrar srom)

() TR ST Spurasr &7 AT FA & O godE I A UF IAe S SEwmEY A T 1w
iaefier orfe afde fFeeds wdero T STow, st 9% & e 0 ot % Sfaw srsua 2026
AT 5 F SAAT G919 AT & SEHRAL T 38 qE H AT THAqTIAH AASd Al
T T gn wwTe Bmed F o Areee FwiET % U weves efeithhe uT Zfwewer Terted
HIT TEHHT U RuFed (66 FAT 3T FU)" F UG- F ATHTL il

(%) 71k foe ST sttwer wafaeT fue -

(i) T T | 9L STEHRAL AT R0 F 7= U A qre e R w3 3uesy FI1 SIruar
T gawig a7 Nuaer § AR I i 5o a1 7 F7 F 77 150% a0 40 7t s
T AT e Al FAaq 300 et AT 92 (UF wa Al it FAL AT 209 TF 97 FAT g2) F
T HAL % A GTAT ST &I Fd g0 THTATOIT AT ST Fohl

(ii) Fpfes &7 ¥, gEwEy/Ruaes § [Afga oo it o 9w #7 1/3 91 are 40 7 s 5
TS AT e (1A 6 Alg & HAL AT 2T 19 T2 FeAT gam) &f =qaw 300 7ft 7t o=
T HALN & A= GTAT S & Fd g0 Tl SEHRET T NUF & A= TF A 91 fUe
TR FohAT SO 93 9 a2 ST & SrahrHY AT RUFes § &0 § F7 a9 6 9737 & aea7
FHAT FT UF A RHIE i Folfae e grawme a1 Ruwed & a9z o yw=
TAT BT AT grawrHe a1 Rugew & #= @ Oz F S 9 e 7 wiua REe atae s
e T [EcATHU F ATEAW F O AT T 00 aoit & HHTET 6 o7 ST @eTe 6 91 gAaH
150 Tt =T F AT 91T F AT AT NHIE STT FoAFeT [9e F [T gl g

(iii) R =1 o F =y qr e Fir g a1 Ruaes F G of s & a9 fea =
T o forw fRemes foram strosm)




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

(iv) e e siger wafFer fUe siv qm e (99 Rere stae sk e suesy 78t 8) &7
TFATOTT 9TOT e T&T it SO, qTih Tg 1 eI Freft 37 srara Rt % forw suesy
T AT T

(F) TEHRTHT O HT (I T % FqHe i & AT ST

(2) ot Ruaex v =ea IrsfET Ruser (Tasfism) -

(F) 9ic NUFeT 3l TASHAT FT F5T [ ST & "€ T hhe" U afamd Treied
HIT TERHE e fuFe (66 FET i 3u%)” F aqar fewrey, i, wdeor siv =g G
ST

(@) et wat sraferd g1, e e ster-Raeree i gieer % e area e Rused F =g 1
Tt = & 2 R u ee arsfEr fruaesd (NGR) & area & arse 3 srosm)

@T) et FE are RuFer #7 a9 fugew F w7 F oft sewme A # w §, 7 arsE
e 7 aT9TE FA F T SUE ST WG A AT

() 765 AT =¥ 400 FeT T2 o Nuael & T w3 =gear s RuFer @it 3w T %
145 FT B ALEIT F qTLAH H HLCET AT StTom)

(F) 220 FET T 132 FT AT 9fe RuFel F AT ITAN 7 I a1 gt AT R0 T
I (ST % 36 FAT Tt AT o ATEAH | HLATd (AT ST

(F) T8 NU&FT &1 =gd 219 &9 § A3 [T ATl

(@) =z fERTer et ofe Ruses ey FO0 79 8, a7 Yo I f =Faw us {e & 1fH e
T AT Fa=arE F o ¥0ae F =9 § IUrey FT AT

(31) T w¥ fruser siv uasftene & foro fAfRew 46  swu-fffaw (1) F 99 (3) F sqam 9 fie
¥ O €U TZT T&TF AT ST

(3) o= Fiftex

(F) FUTEET ST FT 132 FAT T ATF TleasT T ITAH Al HLAT AT

(@) FUTHET Tl it fAwadr & Freor Rufeed FHaad § 7647 § g9 & (o0 Futies gaeai

#T ST f=h SeaT W& 6T ST |
(4) FfFe 5T

(F) T FAAth & Faed § dfhe S a3 UH 2 FT gHITI

(@) 220 FT T IAH ATAF Alees ail & Alhe Ay HTe 6ot e o7 et aAter-RatsT % form
ST BT AT 132 Felt i IHH FH Aleest a7 & dAiohe ahe dT-Wor Ater-feetnT F foo
ITIH gV T STl 132 FAT ATSHT UL A-ATT AT € UTSS Hee AT &, qg7 132 FdT a1 %
Tihe s TR Tt AT T-SaFA TS o T ST 2|

(1) e |fehe s | Afera fraasaar & o a1 foa Fiige ST a1 STer-eremT S argfd wreel &
ATeaw ¥ R g, yar it Srus

() afhe ST § ST A [T &1 378« g, ST % At =t & forg smart & gaw
Rafa & grem

(F) 220 FAT =¥ IHH ATAF FToast a0 & Alohe T § TF o7 gihe qiaeor o (FET foa Fiza &
form), ST wFeerr foer siie afwemse fer gom

(=) Tt Freest avt & "fhe JFF & (U ATFHay 12 9 a1/ 1= arfersr 11 7 & = 2




[9TT H—=Te 4] T T TSI © TETLTI0 59

qrferT 11
FreasT At T S A
1150 el 40 et Frave
765 FaT 40 TH=ft Fhe
400 ¥ 40 fareft &
220 FAET / 230 FT 60 foreft &rahe
132 =1/ 110 FT 60 et Frave
66 FaT 100 feft #he

() 765 FAT qreest a3 T 200 T & srferw «fars ¥ AT F 400 FAT qrees A F qAlHE AHL
1, FEaf=nT sfaw Jiees 1 FafEa w2 & o, it o e a1 Fees fafmr Rarea 5
T JaT BT ST

(ST) 400 FT 3T 3T ATF Froast a1 % TTEHHL 7 FuFed # Faf= ziffey =iv a7 #ie
T FH FA & o0 Feree Faf=nr Ramea &1 ITIRT BFFam ST 93, I8 70 S[el
ZTERTHT o forT < 2T 2

(37) Feree FRaf=nT ffarew & 9T & forw STa 901y githe w0 %G1 q077 37 AT faaaa
Y Zevadae & g 77 Rie it Rafa 9w sfa e fear smom

(37) Feree FRaf=mr Ramsa 1 ITAW Fad TAGAFT q0hT T AT 95 Adihe JHT & =I-
TASTTSTTT % JITA 30T SITURTT 37 Wiee U & S0 afgd = araam T29m

(5) RFFa=FeT 3w st fa=

(F) TEATETA Tl TAT FIA o (o0 TSI STHIHT ATSAL T ST T Fiargm & o1y Iugh et
¥ T Raw wa fFw StTaan

(T) T =l 3T oY o2 &l [A=q oY AT A1 aLHT F Sexats AT ST, S ferwa-gefea
LRl

(1) TeeTeaed TH 2 a3 % g SiY a9 ZTEHT Fie A= e & (o0 ST il

() ReFaFed T fAeE o A9 i e sofaesa (= et &) 9= & o sugeh
g

() 110 T 3i% 37 Aeest F forw ATeAt § STRT Fhy ST arer 7fiT = 3t ot & Taegee #ie
Rt = & foro 3o g

(F) ATHT R e TATFHA ST ATAA AT % [orT IuIh g0 37 o7 A= & forg A
TITH I traeere it fRrerieer 7 srosfh

(B) STATSTH SEEIAAT % ATHA H, A@Tge AT STHALT 3T Fiad 2(H=9" 92 TS % 3297 7
gTe wfte i ffa=r Iuersy 310 SATUIT 3i¥ ITH YT Hiee T &9dT gHf

(6) Fie ZrEwTHT

(F) ¥eT Fie AT LA, Hhedl FIX 6l HE&AT, TRITHT FAE, e, qahedl [Aren Rivwew |
TS FToasl, T TSI Fie LT 3 FeEiT Ot it Sraeawd st = ST gl

(@) Fga¥ Hagaefiadr =i UHRHT & o0 HT F7 Yo aed T iy LT TOrTe’ &l Afeshad
TS ATTLTFHAT F FG T 37T 20 A0 & 7fersh T21 gHm

(1) 400 FAT ATeesT av aF HIEr % o TegHe el ST 97 & &7 3fT 765 FaT i 1150




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

FAT FAreast At & HIET F forw 9 & 37 grm

(=) =i F % forg wergeelY e Fara fEea wterer (e i v s g=rew) &Rt
# [Afde #rex it v T FrE F IE I I9H Jgd? gl

() RiSes gaeze™T & A8 §, IT-urufis Fie TEhRET AT IR Fie g aiknT gf+e
F T ST TTEE T ST T T ATTRFAL 6 AT T2 [ohT 1T 3, T STTRT AT ST

(7) oS ZTERTHE

(F) LT FIT HT AT, TFLIET FATH ST Ted LT ST KT TUTAT T SATTITFHATSA 6 AT
R

(@) FeesT TEEMT HT FT 10T T2 dga¥ daaqefierar =fiv wrpT F fou defir s qeer
TUTTSAT it STTErsha T T7 ATT9THAT F FIa ST 37T T8 50 A7 & 7fers 721 g

(1) " F7 F o vt w7 dag e srtaseor (Hiex i 2T s g=res) T
2006 # fafafde dex f vageh Fme % aeaw a1 399 Jga¥ Rl

() ST Fgl AT ITaY AT AT TR TETF AT S7AT 5, ST AT FT AqITAT FT
T FATHET 2T Fleest TEEHT  HT ITART FFaT o F#=ifF 3 Fhge wafemr F forg
ST § AT FUTHET qleesT SAERHT AT FHAT TMET ATST FHIT HELARIT ATTITHATSA 6
ATETT I qF T SATUIAT

(z) ofSea Fawee™i F AT §, T-qANE diees STARET AT IRINE qrees SaBHg &l
HISHT F(Ae F AT ST TTEE a9 3T FEqT 9 ATheFaL & I gU &, H STANT T ST

(F) 9 TS TI-EEAT qleesT STHETHY TAFETHATER THTT o il

(8) TS e

() TEAT FATH (TAT TEAT AT ST, FEAT HSTH ST AT T B8 SIaT) T Hed AFarse
ZTET TS ALET 3T ATAFT FT ITAT FHe|

(F) YT FToasT, HEIAT AT Floast, FT TG AT, ATHAA [SHATS Fie 3T TS AT
A o= TAQraarsti i o= TorTet &t SAraeawarsti & SATATE AT ST

(T) SEETITT TR SAEAAT F ATEAT T [0 T TATHT 92 97 e T2 T ST

(F) TIT THACE OF-LAqF 22T 951 AEeH & Fa7d Ugd SUERI S STHATT qled & qaford
TR STTORTT A7 AT & AT &0 T 6 o7 ITIh qaAad HHs Taie (TATHT T3 T
F AT /) F 971 fhe foram o)

(F) TTHF AT ALEST % AT S F3ST o6 AT T ATohs] Fie Al ITeAse FIAT SATUAT|

(9) @re &

(F) TAT AT AT TR (TTOAHTHT) TOTEAT FT AN A ATAT ATeT § Hatad AT
HIAF T SAATEIT TAFEIE(ehohed HHIT HIART T FAAATAT FLA AT AT T FHT STTNT THAT
ST

(@) FTET 39 & U T2, U ST ST AT T ALATHF ITERT % & H T T Figed 2T
I U FITONT SHUE T a1 TAET F TS F 91, T8 Uk G Ee giehe aaTuam|

() =LA fRarew %1 =8 qvg =aftaa frar sroam & @rea &0 v gerw foer wiaeermoe B s
GED

() SIFT F qTT-ATT GRATHF STERT Al =7 q¥g o [Sored AT STuam & qraae gfs a7 e
fAiaw iz a7 ToT ofE ZTeW FE T T ®Td 6 qahid o f aeig ¥ A7 a7 |q7ed o0
SATTEHAT ATTITFHATSAT AT FLEATHT FTH H HFea Ul TTAA gl 3 7 gt AT A g




[9TT H—=Te 4] T T TSI © TETLTI0 61

(10) ZHAT -
() T it =aw fAfere s g2 A= arfersrT 12 % Fqame R
qferERT 12
T &I fafars fimsr o
T AT 20 THH1/FET (A= & ATeA IgaH fHeed arees & Aqey)
T ST geqw 25 /AT (FTeA & AT 3gaW feed diees F AqET)
AT T Tgd 9T Jguor 31 i/t (FTea & ATeA 3gaH fHeed diees & AqET)
AT & Y T F fhae &
50 foret @ o &t

47. 99-TQ 7 Ra=are auie gagmd
(1) THET S ST i
(F) THY i ST i i fEeE wigwer (e & wafaefadt & o g ams) [t &
Z T SAALTRATAT o6 AT T ol STIAT T AT T  ITRIT IT-£29 AT Fa=ame
H T g & forg Sedt &t ermar i oET F o, Fwfeuq e sty = arforsr 13 %

ERCIRSER
arfersT 13
o eiw R =i KRra
ATATARTATT AT ATS 1 =T

Tiq Fed e wrfeseer (Ura Reew diuved § 691 GuTelt & forw aEArenr Jree)
At 2020 # sraemawdr F ATHA TIEIFT TT AL ITHRI TeiT THAT % 1T ITAH
FT STC
(=) THT 3T ST AT TOTAT AT 26 q¥g o (ST AT ST o ga-weee % Fqw & qrq-ary
e wferes % & #t swaeashar 1 21 o ST @)

(1) 132 T ST 3| FUT F gaecemt & forw St e § St §28 % o 92 g Sd 7 s
H Sffer ST & T AT FAlE FH g€ AT R 132 FAT & FH o Gaeaq I il def T
FTS % T A F A7 TaT9 3631 o

(1) 66 FT 3fT 132 Fet Hawea * forw [T sfw qeear & forw St feew % oo aveesy YT
110 3oz AT 220 T IET ZRIT 3T IHH FUL F Taeeed oI 7g 220 Free ST ZHT

(2) FETeT

(F) F-T9H 37 Fa=are & o e aefiin affd @iy 92 oY a8 Arsfer ya= &t
STt

(@) =T Fer 37 HE-ree A7 Ra=are F o= Rfegd vt # wafa 9| oY srarasTen
THT 3T STHT TRT9T SAFeT AT T2 it st

(3T) YT AT FT BT FTd THT ST HLLA0 JUTAT 3T FoIT F9TA THTLT ITHLVI T TIATAT
ST

(91) S LT T FTT AT R AT 6 STTHTE A1 TG ST

(3) fAr=ror ey e R

(F) FEI 3T e 99, F gl e, Tefomie TaFeiaes fSared a1 gear R, qeaee  AterqeT




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

foreew o1 qURATeSHT FEA i T2 AR woredl, qrew Ared HRET /= ST,
e, ST F8 afe &1 T F o qa-veem a7 Fa=ae Fiarar =9 i/ 7 fFhes yaee
3 ST

(@) arze aataeer £ Rufy F araw 9% UF FEicad AraeTwar & w9 § FEAr wer § s
=TT e % |1 vAw FETefET gaTe fi st

(4) 9TAT ST FHETA Feow

(F) Faa T AT ATAF AT AANEIT ATl b FHHIT o AT Foaq e a1 T+
AT AT TR F BT

(@) Faer fag o o et oy, T099, e O, 9T, hael et feew arfy & aftafora
TU U SATTH LTI TOrTedt TaT 67 ot

() AR Fa=aTe #, UF Fad ¢9 Freew YT AT SO S Fadt & o= e o 3t @b
T U SATTF (HATHHT a7 T@T AT

(¥T) ITET FAT AT FULIA hael STAT-3TT T2 I g o

(F) ATeesT I F ATATE AT Freest T Faod HI AAT-3RT TG 9¢ I T@d g0 T8 FL &7
H 3 ATeesl IS haed AT FeHATEE ST | HloT haod T @1 gl

(F) Fat o &7 3T ® T F g FhAr ST Anfew arfE wrS ot aret S d H Jeer T gadr g
s ®F F FHTAT 7 7o 37 srfafen art e & o SuEsh sreedr yare it Srusth

(5) Tt TAehTerr, BTA, HSTLOT, AT 3T 9T 3 ST
TIERAT 3T sie RuFedt F darass yeo= F forw ger i qurasr & et F o, i
At TEETd & o, 9o AT, S, ASTR0T, 90T S 99 forT sraewsd sreer
#¥ ST
(6) e AT, A, fhee i, e i femafac =@
UF -2 AT Fa=aTE A7 A9-F29 AT 394 q9g & (o0 GATH §STEOT &Har & 97 I
a7, e, fheefir, game siv REmafEesT 3= #7 i€ & a1 dfae w5 a1 99 Tqaee
Ra=fiae & 79 w1 71 [ewew & o yae B STor & §9 i eggar, 9 T,
SrRaTiorer It s it A &t Srosh

48. |TET AT AT -

(1) grearens fers foees

(F) TrEHaT ATeAl, TR, RuFedd 67 a9 a7 F o a9qras, daaqefia, a9, avfiag =i
Tt FTeAT SOTTeAT &1 3T SITUIT qTieh Tedt AT AT Rt & 3o & &fq it &7 F27
Tl IITYOT qcd ] TAATINT T & AT AT ST 76|

(@) Tt i qreT Rt AR 212 % g 3T §91E Teraid Asud-61850 & SATHL il

(2) ETEAT FT THEA

(F) qeaT "fehe o ey 7 fEega o Aifas =0 & <7 a9zt § oot har Sros, S8 &y wadT
g oY 2T 998 & A g9 A7 T@vard & o arge o S v Rafa § o srarfaa qrar
TSI LA | T4 g

(@) H AT 9T T I THGT & S TGS F TIATH Al (AT SATUIAT| JAT, AT 9T 2T ar
U FAEITST T =IATH TET SATUIT

(3) T ATSAT, TTEEHT, Ul oY a9 131 F S99 § AFeTTF AT A AT- 5 § F97AT T 2
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(4) FRreda Ry, gae @ 27 2w RmmTeSas SThao

(F) S AT AT ZAwiae a1 fuses a1 G ser 7 § gast f Rt o i siv e
THAATS ST ITHTOT T e TJTT it STUIATI(F) T&F ATST Hl Fiee Alhed g gL o qiaem
JaT T ST

() Tt Fevede RaAifE feew § = RFiET @877 3 F&e (27 § @ & o7 0.5 T 37 T &
THT * forw 2.5 &) AT AT

(=) TEAT, Tt Fa ST THERT IR F GEIST THT FAFETSHT ITFHLT Tofraer qrisrert«ir
foreew a1 g S FfEfem Gearze feew afas & ureaw & R g w2
FaTel UT a7 Ufgtorer e a7 qaweee atamee fieey & frmresem % oo 2

(5) Hifeshed UTST AT AT ITAT AT HILAT FEIAHAT

() T = qET, AT A qLEAT Y 2T At & w110 F shw 399 srfee fy areest wfEw i
qTITT ATSALT T ATF9TF (AT STFLIT % T AT(eashel TS 1AL T&T9 FhAT ST

(@) TeT-SreFeE & forw srataes g7 6y a7 &g sfiftede IS8T am@ o ER &Y asfeus a7 a7 av
T AT HALT FATL AT QAT Aitds &7 § fAfae sfiftedha 913 9@ 997 92 2RI

() 110 T & & == % feraaeig 9912 & o s fEea yrtesor (qmeEe feew stowee § 991
JuITeAT o forT aerereht areer) fafa=m, 2020 1 3T T o

() 400 FAT T I Tlees TIXUT AT AT ATSH AT STHL0T 6 T Fam qorredt § /1 qfaerd
I T FATE ATA g SAATq SAT-HLEAT o o7 I oA Tedsh form & forw v 8fiw 2e7 & forg
T I F AR T4q, 220 FT, 132 4T, 110 Fft 37T 66 T Areat * fory, o w=e
T2T o o0 A9 T START Set-qeT & forw off fora ST @ehar 81

(F) FF-FEI AT Fa=gTE F AT BT UL ITATET FOAT T TTLIT ATSHHTLTL AT T ATSHALTN
U AL & A1 THAT FOM A ATA-3(T G I A el TS ATAL AT AT AT HAL
TATE IUFHT T HIAAT AT FHT

(6) THTT |TAT THTSAT

(F) AT AAffead FATaeiadl, raa arorert=r ffeen fEay T §9 ST & 979 He? 4799
THEAL FT ITART FId U HFHEALT AT qTEq(ad 0T F AR T [ Aqaaiog [ 6
AT % forw, 400 FAY 3iT SEE AfF dreds Fq¥ % Ta-w9, 220 FAT T IAH ATAF
qlodsl TIT F ICUTET Feal 6 [Fa9aTS, IF Alocel STMAAE 2 Frgl F Frdcd F T AoaTA e
FIZ ATEE ¥ 50 AIETE ¥ SHY ATAF F FAT Foll IcATET Fead b IoT qiEe 3T 50
BTETE 3% 399 Tferd i T4 vasll w2ree few o yar= faar s

(=) T HTO THRTEAT ATETH 60255-118-1-2018 T ATATeAT F 4|
(1) FrEfod e 9Tu THRTSAT TS, VTRT ST e T 9 g AT S|l 9¥ HeATha B
AT FIe e & AT HATE H
49, TS IS SHREE e (TAASTHT) ST LT Y T&T Toheeht [ATATFT/ AT
(1) fafe=w 43,44,45,46,47 U4 48 § faU U Iusiy THATS T efiAer weord | wTOT UHY Suwn & forw
AT AR ERT S St T2 9% o araw g A7 A iy sqaer arer e F d i UiHmee weEerT
(% z a%) F forw faafra o srowm)
(2) THATSTHT TE9F T 7 F F7 GA9 quT i quararer & forw fres s fAwior B smom)

(3) STt AT (AATZE AT Fad), HIGET THT qedeh, TIHEATE deas 3T Al [S8I= He & a1 TeThienT
1 3k 7 RS =i e fear s
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(4) Toret oY sFae Tore (AT i | TohTY % foI7) 9% UTHAT § wioe Jad 3T U<t s
7 = waTe & SqaTa Rt o Are-3cared aged & | T F FH T2l gR
(5) ATET FHIET Frded ATHTIT THATH AT ATees JIH Frded AT THhATH 6 (o0 gTs dleas STALFE
T AT T TELTAT T AHeAThT (AT ST - 6 H fogm 12 2
T -9
IT-Hx (33/11 FT, 33/22 FT 3 22/11 =)

50. STOTTAT % ATIEUE-
(1) g womredt = e 14 § zsie ¢ RATsT ATIEEt F SgET et
qrferT 14

CINELSS 33 T 22 AT 11 %t
ATHHTS TUTAT oSt (FT) 33 22 11
3gaH ffreed Fiees (F4T) 36 24 12
AT (F3) 50 50 50
Ta=Ia T SITRT FTeest FT ATHAT FdT & (FAT I1H) 170 125 75
o & smafRy Areest (FET) (F suHTE) F AT FA Y | 70 50 28

(2) Freew i ST Rem it (G six {9t arqfd & ge6ftq s9m) @, 2010 a1 53 9e9g &
oY ot st AT TETaadt & AR F s g

51. 33/11 4T, 33/22 F4T 3% 22/11 FT Fa-2or1 3i¥ Faf=nr o=t & forw amar Fe=m-

(1) H-FLT HTEE FT AGLIAFHAT o AT YT TASIX AT SIS IT AT THTL FHT ZIITI

(2) -T2 FATRITA AT AT TIAX FHACT AT A Fqeiee AT grefse, gOm:

T TN AT § A€ SATATSTH g

(3) 33/11 FT T 33/22 FAT AT 22/11 FAT FI-LAAT H FH T FH T 9T F (A Al Flag Hl T HLA Al TIT
FHAT T

(4) 33/11 =t AT 33/22 FAT AT 22/11 Ft FI-T2q it ATAFIH &7AT FAA: 100 THAT, 75 THAT X 75 THAT
g

(5) TA-1 ATREHRAT H Y HLT & forg, TAw 33/11 FAT AT 33/22 FAt AT 22/11 FAt - |§ AT €4 &
gI:

(F) =T AT 3T T ATF TR T

() I STET-3TERT AT F 3 AT &7 FIeT

(6) A% FI-TEA | A AT T (33 FAt AT 22 Feft) Fiex UF & A (TI-T299) T §, A TAF hie< 33/11 Ffy 47
33/22 et & TAT a1 T ATYfT HGIT AT 22/11 FAT TI-EEAA, T AFAAATIIAL AT ASHIAEH GIRT T @I H Th
FASERURER IS IR E A

(7) aft FF-RAAT § 33 FHAT AT 22 FAT TARHT DS, TEGMT ST 22 FAT AT 11 FAT SIS HISA & @07
Tfde ST A= g

(8) TI-TLAT I T ATl AT A AT FIe & &G & o7 A T F (e sIH< g7 ATl

(9) TR AT ASSIET HIET Tt Tihe g I T ATIH WIS SF F SMALTRAT T 7 AT ST T

(10) TH-TEI T ASASE B TAT FIIT T ST T THA BT AT T F T ITEHT L & § T He|

(11) F=TE ¥ iz F T gg-veae - F o0 IuEhe &7 999 F7d 0T T i § THA 219 % FHI0T Fa
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o0 ATz 9% T T SATSATEITE & AqAT Ita A= forar ST =izl
52. T T T - IUheg b TS FT AT AT F 3wem< 9 FBFhaw S, srata:-

(%) arze FfET G qa-vam it awar v wamE, o § |2, ©rihE die @iqa, S|aierdnT w1, e
e FIRTLE, ot 37 sfw sfw watawofiy Bt v e #§ et

(@) ATZ AT X F I g,

() |Tze THT grft % wg afaiE Sy dieest A1 37 Aleest ATSAT AT Fal FT THTT F 6 (T qiaems= ar;

() T 3 ST aTE | F=9 & forg "qrze =t goms § T84 g A1,

(¥) ez Tl FEHT # AE T TEET S g

(=) g & ot & 5=+ % U vae-seeieT Ha-Ra AT S FEeT S TS ¥ g¥ g1 AT,

(@) T = 3t =7 & gaae fFar SToeT sie o9 S g AT AT EF I FHIA qTAT 71 g

53.  Raf=r swaeumd.- (1) Raf=ir syeeem afik=mem atar e, Reed g six Rraasaar gRtsa w5

(2) TETer 99, a9 FFeFATESY & q1F BRI a9, B 7 T 99, TAA a9 AT H FAEAT AALTRAT & AL
HAIATE ST

54. Rreen FiFHTeE.- T FIFHIER sTaeaFars & Aga d=a=, 67 a1 T F7 4S5 gH: -

(1) Freaaear ® game + forg Yeaer e st =gaw R s,

(2) =T SATETET AT LT i |, A AT9TF FATSAT S sl * forw, Freew i wifewree™ 7 grm

55. qTa< SERIHT-

(1) ZTETRTHT ETT ATETH T ATTTAT HET|

(2) 33/11 =T AT 33/22 FAT AT 22/11 FfT THEHET §F TeaT TR AT Toal-RRTeRT ATEfET Fsem g A1zl

(3) oM™ Ha-FeeMT 9x, Wiaera Iiaardr, aFes A4z, IS &7 A9 Feaed T 97 S|RH &l o Fame
TIARIAT & T A GET AT

(4) TTERTHT AT TITIAT T TR ST T Fa07 T T (e &Y st smqfd & getaa sarm) G,
2010 a7 == "ag § Tt off sttt a1 waaadt & A==t & g grem

(5) g faaT T grivees ST, H<h aleest oY gy % SAT-ALTS HT TTHAT F, AT A@ FATFT T
fRufa @ wea € 1 fwe & oo 125%, o= &% & T 140% 30w s &% F foro 150%!

(6) TeUF TTERIHT FT FAATH (AT T RHTe) i foq Fieeweq, 7% A0 &, & GO AT ¥ I TR THhleo
o wem BT sTom

(7) (F) SAB-Tfhe Tq 3T AT TTEHHLT § Floas | Taord F o7 Ig dreest arefET uw 2.5% & =200 #§ (+) 5% o (-
) 10% T & a1 B
(
(

q) o =S5 fa= 38 avg & o M7 ATl u 6 8 STHIAT a2 & g=Ttad 61 ST 9

) fEa= F1 e e & forw fFa= g2 &1 AT SAF€AT o ATA-ATT & TS ST o |1 &I 63T S[Tos|
(8) (F) AT AT T =T (AUALHT) FRaTed & 3.15 UHAT F TTEEHT ¥ HAA T FqATAT ATEAT T Tga<
Freest =07 % forw 37 XET Yo i strush

(@) SAF-TATS T AL AT TTARIHT | Fleast THAaT & forg 33 FeT 77 22 FT AT fET 9T 1.25% % =970 § (+) 5% &
(-) 15% @ & T ZiHT|

(9) T+t foreqa qeaT AaeTFHATE, HASLT T dfearerd Faid e STrea (e o fEser arqfd & gafaa 39m)
fafare, 2010 =1 =7 ey § et Y sradt a7 waraadt & AEEET F S g

(10) (F) =TT TATIAT  forw, 19 gar & 5=+ F forT w9 s==t avg gareTe g AT v

(@) TIT ZAE FeF ¥ I ST ATIETAE e o6 T Iqeled FI(T S0
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(11) T STARHET T AT FA F Tgel AT ATSUH F ATHTE I a3 7= qaeie fErerwarsii F forw wifas
T | S AC TLeA07 74T SO

(12) fB=a Sl & Earesy it AT & o ey waresy AT et €T 3uerss #31s SITua|

(13) UF TTHHRET § I AAT-3TT AIST AT (G AT T, ST T&A | ol AT AT * STTaf=h &I TeT-
T 1 UfEeq § 9 g

56. TH-ATL.- (1) TH-ATT FIX THIT AT TA THIL & g

(2) TE-TTT FHEIT ATSTH o ATHTL TTIHTT Jfog ST FH I FF0 57 srufera srfaras e e i @umae o S §
AT ZRT

(3) erie Tfhe it Forfa # sFzgae F sAferaaw aruwT gy F o so-are Fi eqwar it ff = i JTusth|

(4) FTH-TTT FAFAT T SHeAST TS TAF €T H ASGd g1 A TH-ATC H qI1E /AT STUAT AT FH0T AT 2rie
Tiehe & IcTS qATH FHT ATHAT 64T ST Toh|

(5) FH-aT< & oI TeqaTer 3T ST AT TegATRas AT FOT qEA AU & AT R

57. AT .~(1) F¥==TeR  forw sere foar strosm:

(F) TARTHIT AT TSI Teal Sf¥/AT Fael TUTE AT {9,

(@) Tfde THT, AHAH, TS, ST, HIET o7 e (qrefrae gammw);

(1) TH-ATT 3T TAT

(2) REF=TE H¥=AT Tl ST ATt A= & e 97 $iashes o, yataq dHe Fhie a7 fi-Feee Fhle,
I AT T FId S(gee | IAT gl

(3) HEHATU FEdasl % 9T ¥ TUERLT AT AGTAF STERT oF AT [ (AT AZHT T £ F AT H qeq7 gHAT

(4) =TI HLAATY TH T AeadTese T Y it AT

(5) AATAF TEUT 3T HATLF ATTHSATT TATAAT | U F T & HLAAT80 HT START /AT ST0AT)

(6) TXFATIAT o ITH TS HHT F T3 & (o0 STHIAT &€ FIL TATH T TG T SAT0(T

58.  THAEL.~(1) TN TG STSUH FT ATITAT Hl|

(2) TEor T FEAAT= UAT g T SHele? T HEAT SqAqH &l o AT gt A il faeaaeiaar gered arl

(3) FeFeT F FAEqTe i "= T GHEAST F34 % o IUIh A1eH SUesel F0 JT0 S araqT_ Iiad= &
FTeor FeReT oft 9T AT ITERT 9T A AT qA1T Al 2T

(4) fafsrs yguor &<t & forg =gaw Fios @ fAfFaw 43 & sqam gn

(5) TI¥e T TSFed 2129 AT HIfele X T 2127 & il

(6) 3T & § STl TrIeT TG 6T AT TUTAT g (SE TG AT THA qTa¥ T F T, T L9, SHATHE &,
arfe) e Tqeey safd| wAersiay & &7 #vd & forw 3g o afadyg siv s o arer &t F=fEET wone
T AT TATHT SHAST T STANT AT STUM

(7) T3r9re FITET ¥ &7 ST ToahdT35S DI T ITART TZUT &3 | THAST T ATaLTHAT & e dT F7ar 5
THAT 2

59. Gfehe SHT.-(1) Alhe FHL TEIT AT FT ATITAT HGT S THUE 6 AT I TH & i

(2) Tz FFT &1 e dleest IFAH fRFeH Fleast & FATET g

(3) 33 AT Tfhe JHT HiT LT ATE 2TH Fie LT U oS & (o0 25 T FF Al MY 3T 22 FT AT 11 FelT %
forw #fieft wh Fehe ¥ forw 16 Fu a1 w9 7T b

(4) TfFe ST T HATAT qF AT AT (ERT =TS TR AT 61T TFUT THL 2RI

(5) Hihe T AT TI-4ToT 3w o ot feremsti  |rer wa= fovar Srowm)
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(6) AT Afehe ST Hed FA< i, AT T [haFee 12T AT T ASE 2159 2

(7) Forft oft 90 Fa-vea a¥ T o St ATy afthe S it Yew ged fiF ewar ot afthe F w7 § gl f Tmare
FA o Torw a9 § T FT T ATAFAR Tt TqC F 0 F FH 25% ATerw gt #4110 Beey ggar g

60. STEHTeIed 3T T Fa=.- (1) ATSHICed qaeeer™ it &HAT & SATAT T ST TET ATSUH FHT TAITAT Fe|
(2) STEHTEH ST FHEITT Aidhe SHT % (oI ATGLET HehfAoq TaxeAia AT ST qTfF SEHICEH HT a9 a6 el
GIAT ST 8 ST T o6 HSaq S geft fafa § 7 g

(3) TavETa #it gl # forw fEafes wamt 9 st fa=r Iuetsg Fary o

(4) st o= % qeg sore oY o s & e fie i3 < avg & dexts o s

(5) srf¥fr Ra= Arex =Tfora g9 % TTT-ATT A SHIE & forT Iugeh g+ A0 & o fa= % forw g
T SATqver T frerier i1 St )

61. =TT s ey Gerer.-(1) T ol R e qeTa SIS ud & S s gl

(2) &=t % =T weT AT ST

(F) FHNFAAET Fie AT A FHiee Ner FEIT A0H F FI=T &

(@) 33 AT, 22 FAT =T 11 FelY Foreew & forw wHiew, Freedfies s ST Hiew ¥ 979 qTel ITH|

@) Tafee s At 7 Fere e (@)

(¥T) =TI, AT ST ATAT AU

62. T IEL.- (1) Faawer =, Fudw e AT (ATTAA) THT F o AL EId AETH F JI€T 9497, 37
Fieest ST a3t TR F F7 qieest T&l 3l 33/22 FAT ATSAT T A ATAT GHITH I T FHT ST

(2) ot sreex S faaT GRft awer 7 T8 F dEe-aiees #7 Stard ZqT 7, 33 4T, 22 FAF &iw 11w T,
TIEETHY, AT STEHT 3l 33 T, 22 AT 3 11 FAT ATHT T AT & forg wrfa fBFar s

(3) ST AET AT ST % TN STRR Ueher-=or TR AT gt

(4) TS ALET AT YT Fleew 30 FAT, 20 FT, 9 Fel¥ 3w ArATT o=t wie i 33 F4T, 22 F4ft ofw 11 Ft
Foew a2 ST F forw w|er: 10 %0, 7.5%1 S 5 7 g

(5) TTEHTHT F o Ot srewe fSraeT 67 S Z®THT F IT6 S91TT STUST 3T 27 TS &l TaT 1T Tise o SITET
ST

63.  EEHC ZTTEWRAT (FE AT ATees ZEHIHT)-

(1) FLE FrawE (Hié)-

(F) Fie TR GEIAT ATSUH FHT FTATAT H|

() Te=T FE ST AqUT, AT THE Rl (FLEAT /AT KIS, TEHRAT a9, dIH, AW AT Jiard, e &6g
FTeesT, ITHTIT AT HTLH AT TFHATS AT FIa il HAT FLAT il SAALTFATSN o6 STAEATL AT 37T THTZT TOTTeAT|

() T T Fie (5F AT 1) FT FAT Tl T2 3T A1 e qeesT 9T ATLTRT R

(%) ATELT START * Forw HET T & 9T AT TA THL 2 ThaT & 31T AH T I TASE STAN & (1T T T STeAT
STTOAt

(%) Hrefir we % foro adisar avt s g st (Hiex £ warEr i g=raq) e, 2006 F e aq97-
T 9% Ferrtera T s

(2) A grEwE (-

(F) AT ZTHHRTHY GHIT ALTH F AT ZHT

(@) ATEATHE FIT (ST AT HIHAT), TEHAT a7 3T TV it H&AT AT TUTAT o0l STAITFHATSAT % ATHAT T

(3T) AT TR ANTHATHE TR AT HLT THL 6 g
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(FT) TS TTERTHT ATl ITART & o0 O & AL AT FTEE 1A THE 6 gl

T TASIY ATeesl ZIAHTHT FTee Yo TaT F giv|

(%) Foreft ofF affRufa & areest g it vwrfas srffr & =7 ST = riu)

(=) et F F foro adismar &t Fa G e (e fi geamEr siv af=mrem) @, 2006 F saqamw
g

64.  AE=w Fer.~(1) R w1 & [Reor o) R o9 i) s ol iR ST, iR ge-wem % [ siw
G919 & g saegs wry, At siR Rt qorreft Saerser wrE smaath

(2) HATAT 3T TELETS F FHATAT F o0 TATH SRIE ST FLTs SATUR(T|

(3) wierss = fawame & forg o &1 sraen=r it =T s

65. ST e .-

SfT qERTT e i Fa A srierr (qreT o fasret s & "o 3ur) fafamw, 2010 a7 =0 w9y &
Tt oft srarefT = weaTaadt F e % sgEme grm

66. gfafrarefie i< qemasir.- (1) FufHes, Jafrs Feest SEEHT AT Teed Fie THRMT GO AU &
AT BT

(2) Fea® AT F AU 9T AE@LTF q10 A 9T o FUfEeT 33/11 Fdl, 33/22 FAT a7 22/11 FAT ZHHEL &
ATATHF 767 § S FIT

(3) STt s-Fa=e (freee) e yarw frr STar &, X &t s[=7 o arf sifw fr srater S stfess qerasy
T T[T ST TF|

(4) T FLTA IfAe T TETT ASTH F ATATE TATAT qleesl & Hagd & oIy qaid e F UF sqrad agd
gfa<ret F |rer wer R sroIm)

(5) FUTHET FT T T o ToIT TETIT HAAT & o7 Tt & a2 Fham srosm)

(6) STET AF-FIA IF GIHITHE Tq¥ AT AL Tl TGAT W21 8, g ST AT [theed TATIOT 1T ST

(7) A% T AT ST SAATIF IATL-AETT ATl AT | A5 ST-LLAAT & ATHAT §, FEAT HEh207 FFudre (Taeie) a1
TEEHI T TATIAT | BraAffaTge o7 aiees fafaaw awearsti &1 g2 fFar S aear gl

67. ITaT 3T el heed.~(1) healed TEITT ATSTH & AT BiTL

(2) Fae T #1 fafamtar i Rt R gEra srsus it sraeawarsi #7 AT Fed gu AT S|

(3) FAAT Tl A-IT GIZAT § IT H-IT o IL AATHL AT ThAT STuarT, e Igaw diees vt % Fao
IGAT TF AT T 9¥ T AT

(4) Farr TE F= FeAe T Al fAegre S A

(5) Fae GTAT HI =T T F TATH [HAT STTUIT qTrh et fF a1t &7 T &9 F qr87 FFHr ST 796 ST J997 Fi2
TqFHAT 2

(6) A=l & Faat & e yaer f qqAfa a7 F forg siw are #§ gefohr £ giaen F oo - R #
TG T T

(7) THT ST ST FIIA Fael 3T ITAT Fael FHT TAFHOT 63T STUIT

(8) Ra=firae & siw =fifaem # ot it werwd % forw Faer it wata sfafis daTe yar & ST

(9) T § FRF0T FaaAl o el SAHL, AT S FHTH (G207 F GEIAT = F1F #9 T2 ITAH g 3 H-E29 H
i 3 ST oY gt ¥ forw \efera foro sram
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TEd g AT ol AT HETH 20
FferF awaeTe 25
Fgq AT 31

(@) FFAITore e @Y segees § ot 9t a5 & faE & =7aq 30% SR i sedret frfersnia witem,
Tfg foreft Y TTere T2 ITANT i AT g, a1 SrEue 11310 % SAHTE g |

(T) THeTeX FT HEAT, THACT TR, RS RIS 3T AATH &1 999 6= Jorett AT9est ofiv qree fafore
FIEET S T qE TA F HATS, TEAT ASTH T ATSSEHT HIFRT AT SATATAT HZA ATSAT STUTETT AT AT
sEuoT Rt o see w7 T S

(%) F=T FHITET AT I ATSH T (66 FeAT AT IEH ATEF), TS AT TS HI AT (TFTIF o, TP TASTHN AT 5T
TISATT) T =AaA &7 #2 A7 AT T AT 91T 6t 9fq dine e Tqeer 769 & a1 #e F1 3990
STTOAT |

(F) T T TorFal-Hefael 9If<h FT 999 =7 d9g AT ST o
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(i) 100% festree waw «ifET Rafaat % v, Trqere a1 9% «ie Tt Torae-Aaiase arwd & 70% & Afd
SEUEIRIE

(if) Tt 3 qroETT 37 o gar i Rufy F erefiq, T o uw e Tady saw-AAEe avhd ¥ 25% 9
wfer 7El g =Rl

() Tt &= it 39 Fiear &1 [0 F3 % o 132 6t o Sa9 Af9T qieest anf Aredt 9¢ FFartore Ao
TAY THAST % AT 3T 400 Flt 37 3T ATF Froest ot AreAl & orw Tidas a1 /e Seere? ® ary =T v
AT Far e i STust

(7) FEFeT 3T AT F forw v .-
FEFeT ST qFATIT F forw v S He-wT e Sited, R w&fta, d-Faees, waead s/
TAHITHIT Five, qTeaa" STIE, THY T THL-S7TH, TAATIT FATH SAM1Q FT SETHTA SHHAT AqTH 6 {0
START o6 ST AT Feae ST ATy o THIE T AT % (70 34k =9 # forar Srosm|

(8) T TTLTT AT FIT il 4T

(F) 400 FAT IT ITH AT ATeest At =l (T AT T ¥ FA % forw, 30-60 =T & fF=eaw wior % T2 ue FEee
% for festrest 3w w10 a2 o7 29w, smaeas o7 fAeare & arer, fHega e & a1 Rt a2 s 3y s

(@) 110 FT, 132 FT, 220 FT 3T 230 FAT ATeesT A HT YT ATST T X T & 0, SFeTF qiet Taged
Tl AT TAXL T STTNRT T2 AT o IAT TLF 3T 66 FAT A #hf A ATl &l T FT F o0 Aa9TH
TSt UFAEO o A1 et ot werre 3 araed (Reta=/aT a=ma) & | o o

(9) ZTATHIA AT & AT (66 FAT T ITH AT dAleesT Fa¥) H €0 &7 F AT Bt Frem F qamere= dqarT & &9

H, a9 & | [ AT AN ST AgET &A1 AT AT ATl &5 | [T aTel AT, Heedq % ITH & ATANT %

®] H Y €T § TZATT ATOAT 377 AT Froest sraer grataas areat & foro g Remes wiw st & i O 7

TICTRT 21  FATIT TAT 2 |, STOFTAT JTUT:

arfers 21

AT R w9 (Hiex )

foar ffy s F wTRT | AW oA T S/AETE FF/ATRAT F A
e () AT FT STAATT
+ 800 et THASHT 400
+500 AT TAATEHT
1200 =T THY
765 T / 400 FAT THT 400 300 250
230 FY / 220 FT THT 325 to 350 250 200
132 FY 320 200 150
110 Fft vt 305 200 150
66 et TR 250 150 100

TG AEA -3 Ta[Oor F SeY 9% I T 937 9 =T & o0 #er gan Rere &9 o2 fF=m G s
THRAT 2l
(10) FaeH 3T 49 SIS AT
39 fReat ®§ Sgt g it FHT g AT TET i THEATS F F0T AEGIRS STATHAT AT AT AT H9a 71 g, TR
At g F g ¥ R F g9 F o g Seud A7 Al "E & AqeT Ud Fed Yare w
ATFITFAT o forT Tee THFAUTS Fefet AT 9 Toeiee ATe+ 9¥ 3= B smowm)
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86. =Ta¥i 3 syt ey #i RRafa 1 s~ (1) Ffefords srgfaes Tl s AaTHE SUERl FT ITART Fd
U qHI-HHYT UT (a3, Hededl, AAamT, a9 §a9g qegrad SUew, w19 ofiT At feenw i dv==r i Fafq &1
TR AT 3T STt off sraraTeraT = STustt, 3t wrars w3

(2) F=FAA, FATH, Fded, T afe T Rafa F sardaw F forw, Atq-area a1 Aw-are SRed e i
JUEHT T TTFLT AT AT

(3) SAT-ATSA 2 H gle T T TAT AT & [T THI-TAAT FALT, FILAT FHLT ST ATZH AT G THAST [Sedet
Tfeatera g

(4) ATH-ATT A | THAAT ITEeH ASTHe T¥gHe, Fivcde (oeeq HolTHe SFghe AT iy Fle srdied defe
= gieRterd gl

(5) =rafer AT &t @I FT TqT A F o @i AT (FETEa o F See-aT e F w9 #§) 7 Atm-Are
Hiee AThe T STTRT AT ST

(6) ATAT F FATE AT TLATHT Hh HATA % (o0 sTef-arfia e 9 oiiw fofE §aw a7 aieel & giaedme, &g
T ST FEA F fow T FT gEEEr w7, S0 A q0GE B Igad F, ATIAT ST weaed e S| T
wiafafert 3 foro et i g2t £ STosh .

(7) ST & W, T e SAfadha FATO/STIRYE=TOT arael & $i= 3fiT S d@T S1ar g af &&=
ST TTTEHT0T il FETAAT AT SATF FILATS 6 (70 T Gad (AT ST

(8) TaEwefter =AY TATAT (T TAV, AFHATT TAU &15T) 3T AT T SATITHT AT &A1 H TTLIT ATSAL T 79T T gy
FETE SATUIAT| HE AT 92 T qlee, AlQ T9T % T IS 7T ST 8, A7 Sve aTa< il [Sherdl F a9 & (o7 aaer 3T
STURMTI (9) FTed FIF A Fad H JUL F HFAT % A ST Flee Hl G ATSH & AT g1 % T g1 A& 37T ITh
T T 9 IT %00 AT % dT& 1T ST 3T {6 & 9 &3 S

(10) 9T FATST & AT g9 & &9 I T8 3T IAF qT8 g€ I A1 Hil HAT & d18 At 6y fFurfa i srt= 6t
SITURIT 377 TS Sraea BT a7 GUTIHE FILATS 1 ST Ghe | 2|

87. TR ST JUAT HT ITAM..-
LA, AT FT AT, FEFel/Adaraw £ T o w5 o7 [ AT § AHAT ATST ¥ 79T ¥ 97 &1
o, AT T -3 =T § FAGgE 8, gl e AT AT Aed gdTs aTed & SudnT 9 fe=me fohar sroam:

U TH qIE AT AT g FA F Uge AT IgAT Heriaerd (Srsey) a1 Fft ser gaw wrfesrdy &
AFLTF TSI ITH T AT
88. S{TATSUH T0HIY T ITAT.-
T YOITeAT TETRT ATEEE, A6 §0@ 3T aa TRASETet & T 95 9w A2 & J1 # 1 AqhaT
LT 3T TAaT 3 & qad S1ea9 oAl wlehid 92 foha Sroam

ART-g
g @ (33 Fft s i)

89. AT~ (1) FATSAL FT HHIT AT F TH@ FILHI 6 G1-a7 G2 &7 FifF R &1 e # w@d gu
R SO
(2) 3 /I, ST SATAT TS HEATIAT AT SIS 2T &, 39 a1 d =g arrerr (e Fafaeadt & o qawerenr are)
i, 2007 s s o srteer (Rafd Scares daraet i Ftaetact & forg qa=rar 7raH) &fFae, 2013
T qTA FHEAT AT

(3) AT ANTE A, A=, A4l T, 7, F2a AT HIEAT T T ¥ a9 il s Aiad THT Aa9TH
AT [ ATHET T G Saterd afaariat & Fam
(4) wTforh fRHATOT T ATaeTHATAT F AT o AT W2 AT AT FANH 1 AGEAT FIM:

T T AE e AT A AF FAH O AT T T H/AsTed IRt & anp &y, F=em o
e, feen-fAdern/Maer & srqam g Srowm)

(5) or2dY &t % fory avatrgsey Y e
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(F) Fatsrs g &1 @e=aTet F forw 33 Felt sfavge AT, AHGIE ¥ TEGHTA (hU ST aTel THIUES fede7 (85
=3ft 3 srfersram siroefesT aroaT % |7e) i amaT e fFeaw

(@) 33 FAT ATSAT T FAL FHEFEL o6 AT I THTE KT HLAAT T AT SATUAT ST T A= F9r7m 1w 2

(+f1. #) (+fF. )

ATHATT I TETATS TohT ST "are” Raw/fAetae | 15 Hiex
AT THITHAT T FSHT | yrefy syepre/ederdven 250 -

150 "are" Rér/fAeEs | 12 Hex
GRIE]

Fehle T /T /7= | 100 o Teerer 9 ez

e / e w6 e 60 fir T 8 iex

THT g T 100 6 Hrex

90. e @At & foeE Rerea fvrfier.- (1) tawaus & F9¥ 1000 Hiex 7% it S8 % forw e @+t %
e fewTee Sefiex = arforat 22 # T 70 1A gl

qrferT 22
TeHTeT 33 T 22 Ft 11 et 0. 415 =T
ATHETS O Fledst (F4T) 33 22 11 0.415
Igaw By Frees (F4T) 36 24 12 0.450
g (F2) 50 50 50 50

ORI T SATART FleesT T ATHAT FAT 170
(FT 1)

125

75

g fF smafxy oo Rty & Fees 75
(FATACTHTH) FHT FTHAT FA &

50

28

(2) THTATA § FAT 1000 Hex & AfaT S=re 9 f@Ea st & o, Rt s a7 (dsmeue), e
AT ATAT ATeesT ATAITFHATAT T LEITT HIAHT 3L TATAT & ATHATL ATt 22 H ST &t Toam # stferes @ o

(3) e st T e wrfasreor (qeer =i fosretr arqfd & "@&taa sam) &fF=w, 2010 =7 =0 999 §

et oY st =7 weaTdadt & A==t % e g

91. A ATEAT iR Hag IUeRl w7 R &) afemi.- (1) fe wreAt w1 Remea ik afvmin g@e arew

T STLATAT HGM

(2) TATIES ATSAT ST Hag ITEHU AT (SoTe e At

() Freest Ht Rafa srqaT =31 F HaT g;
(@) A smfe i fraaei=ar v qear # g9
() ST T T 7 e

(%) FF | FH ST T qT o (o7 972 gl F forw a7ie e
(3) ST FAT, AFTATAI, TEAT, TS, gATS AT ¥ 7T Hagaefia TAgHi JH A@eTF 9 & o7 i e %

FAAT TSR F orT wga= fiey ye= o srom
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(4) TH=TS AT &Y 73] T % o7 STeT- 37T T e ITerse FHI0 0|
(5) HedT-Tfhe Aedl-aTeest ATSAT %I ATforw FIXT SATAYAFAT % ATHTL FIATAT STTUITI
(6) HIS[aT @T=T 1 foreaTe a8 qiAfar we ¥ arg frar sow & st 9 deest foar f fmraw a En
(7) TEATRT ATt A=t F e g, dter Sy, {5 99 7fve 3w wiee 49 RFed F SuanT 7
g At FEraaeraT o qeaT § gume B smom
92. siragE fa=rm el A - (1) R=a s 1 9wt AT @9 g1 a9 el gh
(2) farra a@rea f = #ir amre w9 § Fetated &= § a=47 S A
(F) Hefera o srefera a:
T T Sl AT qE U=T AT A5 § [ aig F 99T HAT Al g, a7 AT AATTEAT FT AT §
T@d gU, AN &l 39 qvg & §¥ad a1 o f 921 7 Far8 59 9 59 g

(@) TET IATH 37T a7 SHa Ao

(1) SrTaEtere et S AT i §9 gars o s A ST gfesrmr & a=e 3 fore st i sosfh
(%) SreA TR eI, a2 AT ¥ w1 Sarary arer &
=
(

) STE-TTAE 3T FIST ATHIV &, T TTHfaF FFh1ae, Tl & avti, el At

=) forea it ATeA | T 9% LT HET &l 91¥ Agl Hai 3 gferi & B2 g9 & T & o gasamEi o #4940
ST ITST | g ERM|

(3) A=A & T T TavETd # AT F oy [Fea arsa 9=% & w0 gl A1l

(4) Wt & =hror feget v w8 | F9 AT Srom)

(5) T ST T FITHIT AT ®e I ATH g 3T TTE THH TAAT HHT Agl &, AT THHIT T FHI 6T FHT JTAHEFAT <F
SOt S i freft oft fRafa & 60 fR3ft & #wr 7t gt =fRm

93. TR (T X TAR).- (1) THAT TEIT ASTH & FTAET T AT

(2) ATzE & AFLTHAT *F ATATE T TG H STEAT AT o qTT THAT A AT HHIT AT SATATGT 21aT gl

(3) (F) T W-FTee Fhle T, Ti-Foxe Hide Fhle T, Teg T A15Ee, ¥ I, T9 I, TF AL T S[ad?

T AFLTFATATL I

) T ol TToaEHT T T ST Fe-taTee U2 ¥ U I & & H qgl AT SITUIT;

) TET &7 H, IF 1<k AT T S I % G AT FIA g0 G FHT STAN 64T ST

4) T FT TRATOT GEIT ASTH F AT 6 ATHTL AT ST

5) TTET &=t § €2 ¥ arawi o e  forw Suaes o A1 9% % e 9w A= G srom

(6) f=Ia =T H=TT ATSAT AT T ATSH &l TTT FIA & HI0 dd €0 AT 37 Faret arer wamEt & forw, @oaw w5 7
RTeS o0 T 91l / ST 2TaT AT R Fae T START SaedawdT 6 STEaTe AT ST

(7) STEAT F AT HATAT H AT FA o g qrze f Rafadi F Sq@N @9 T A w1 ST A
ST

(8) STHIA F TIT T FUT TIA 6T SHATS, STHIA & 1= I =l AATS 37T FTH FA FT AT TaT &7, TATH, TIATHA AT
AALTF FYTAF AT FT &A1 § Tad g a7 Fham Srusm)

94. AT T~ (1) STATE FEIT ST g1 A< €T F i< gt

(2) AT TIF T TIATHA, GAT  FATH, THAT % TR, FeFeL [AATH ST FeFe? hl Afaw a7 orf<h 1 &9 | T@d
g0 a o stroam

(3) FRITATE TIer HLAATSH F S TGt T T &1 Uk THTH AT T a7 TEGT JT0T

(4) T w7 AT w2 7T, 7T 72w F = F FIET AT 8, 91 T=F F U 9 U G ST S0 T T2

(
(
(
(
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* =TT 9T A1 AT T & F=T ST a6

(5) ZE<T e Tes 1 9 e quy, et Feest Az f= g

i et YT AT €9 ° S Y@ F 9eT qaty § 9 T g

(6) @I FT F=T ST 9T T g8, A= 7 3t T Al a9 @ gu g @t w1 3w e S g g1
(7) G FT AR T I GIEAT ST ATAT 6 FhAT AT 2t AT qeael F 97 7l Tar 1 AR

(8) I |HT TATAT UX SGT A% AT ASHI AT FohelT =T HIS[ET AT &l IIT FIAT &, AT & A9 90 €9 & AT3eS
e a7 Jor TaT= FFar o arfr et ot 56 F 9r9er § S 3 e & (e areit 95 e F Feded § 997 o
LED

T 3T ATHAT § TGl AT WIS[ET AT & A1 & [l 8, e arae F9r Fuionefi 72 A1e9 F 9T Iuarsy Farar
ST

95. Sfersrd® qATa T FLEAT F FILH.- TAHT TATH 3T TLEAT FT 7IATH FTLF ot T (o= TTFEFTT (AT e fasreft
g & Haterd 3ur) e, 2010 a1 =7 gay § FREft |F sradt a7 wardaadt & [EEEt F Sqga e

96. I FT FTEAT.- (1) TEIT MEUH FT FATTAT HA AT TITH ATHIT T FATH qvF 1<k 6 el Al 6 &

AT AT & e FT ITTNT 3T ST

(2) & it e Tt A AT

(F) FTOT T,

(@) 9T T T

() & stk g,

(%) @S T ATl T,

(3) Fe-Tiee;

(=) T Ffy & o9 & o 27 EmE a7 el S ¥ A=ren

(3) =TI Tt HIAAT & foIw, AT F AT AL, TAF (o7 § a7 i fF=ew % o7 % G % |1 27 2849 ar

Tor=re & T o ST Y AAeTHATTHIL T&T AT SO

(4) ST U T I IT T AT T H ATAF SgIA il HFeAT 0 ATAT g, qT AT Sg &l AL & I qg & ST 6T

STUAT

(5) T 3T T ATAL F S AT HI7 T T Fqrens =3y ga7 =1 w shw fefy o fRafa § ag o ft & 9 7¥ 2o

LR

(6) T T AT AT AT T, TS LA AT ¥ &I Fleh IC STAT SATUAT

(7) ¥ AT FT AEUH FiFTeie TAAT T2 TF THAST F T T & ST ST

(8) T FI T ATIT | FHAT TqT F FLATIT & H IAGH 3 HIe< HT SATS I¥ STAT JTUIT

97. Mefted e, G FrafET Rareav i I Wz, - MefFea 1, th-FarefsT Radv ik 9T <g &t

et e wrfder (T ) faset srgfd & "@«tea Sur) Rffes, 2010 ar & 9oy ® el off st ar

TETAFAT & (AAIHT o ST Gt o s

98. A, TH=eX & ik gréawx fpfdw.- (1) T=gete< ofix ot fwfe gera sméue & gfe +4.-

(F) T SHEET T STTNT ATITFHAT & ATATE 33 Fell qTeesl FqT qF il ATSAT T2 AT ST,

(@) =& 21w FRET a7 7T FRfE T ST F3d gu 9ehel SHOET &7 STANT 650 Fiee & = &7 arewt &
ST

() T ZHEreT AT AT T SHeET & AT GEI9 oiY $99 SHeled R, ST 90 Jaoq il T9rHher Fd &, &
IYART 33 AT AT 22 FAT AT 11 FAT ATSAT 92 AT SATOT:
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g forea YOI & ATIEET % AT U e d §edT ST AU I A AT d15e A FATE,
UL TATALOT 3T Tgur it TRAfa orfe 7 &A1 § T&d g AT ST,

(%) S TEU T AT T Qo €T 6 forw, Sgay et & forw 0wt 212 e a1 aieliee SHeeT H ST
IERIS IR ET IR

(2) TTEFIET T SHeIe (0T XTEw 7 =93 39 q¥g AT S .-

(F) 100% TesTes wae A Rafaat F srefiv, Trees R aw 9w zaefy 7l afxF % 70% & srfers 781 grm;

(@) TSI F ATIHI AT gAT/aE A RAfq & oFefie, seerer T v AT THehr A Aafh & 25% | SAaw Tl
T,

() =weter &1 reft Y @ ® A7 e #agl wX fHeE a9 it srctesd Uawar § a9+ & forw TR A sruwm

99. FIF-ATH .-

(1) TG-S ST FAFH GETT AT F FLET T4 FAT G Ao 1zo8 g1 AT1ey

(2) STET TF GHS g, qTee I ATTET & 797 SirAr =Ry, AR AFRET sraeaw gy oY &, Y S v &9 Ao U
T & T ST m)

100. FEFR.- (1) FESFEL HT AHIL Ao FARIH, LT F FIH, AT g qTAT &TT<h, AT il FATS, ATIH dreest
AR Fifea Tt afke o i s am

(2) THMAMAT FEFT A TAfeq AT HFA THI TegAAA T grq Feder, g TegAead ey,
T REE [ gTq FEweL T Tafod UAUaug Hieded Auierd Harad STH & q1Y TEAT AS0H
FIATAT AT

(3) FTE IX et &7 faeare Brefia, Sfast a1 Heataw g aswar 8, ST ATeAT % dreds =2, T, T F ATAHT
¥ F9TT TEe F o /e o7 AT A €

g AfS A F ATt F7 qIiera FA1 qOFd §, Tl Feded dl SHeare HaeqT Fl STq1dT SITuIT|

(4) ST T el o ATA-ATY T2 AT T AR AT SAT F TN AT § AN el IT I AT de ITAse
AT ST

101. TAET TUHH.- TALT ATSAI I A AGLGS FEFeU 6 HUT M AHEAT A €q8f F F99 F g, q7iq

YRR xR % FER, S A7 A qffe a1 Afa g g €, FeRd F fiF aeT-oent @9 § ey e a7 (R

& A T qTed ATSAT TAT AT  HIVT SATET GATI ATl ATSAT & Q) T+ AT St

102. Faed.~ (1) AT Faed T TRAT S vl AT AT AT o ALET TITH LT & HAL heaed H TN [agd

Fr g  forg oft frar T a=war 21

(2) TET &= H RATT Faeti 1 TTRT AT ST

(3) Tt gurTelt F srfates ster sorrforat § et e w1 IwanT Al T Sruwm

(4) Hrzare, =Y SiiT geleaT gaTad &=t § vhae g5 Fae a7 SHeiee Fad AT Fa heFed H STAR AT ST

(5) SIFART Fael T ATHT=IAAT TEITT HIAHT AT STATRET TE At F STE @reat § fEgmr s

T GRRTT Fael Hl S THATT Hl Agl ATATAT SATUAT, AT IT GTHAT 6 AT hadol @Te | TAq FLAT S 3ALA 2

T FAA B ATl H AT S AT @ AT F-UFEEST U9 F H1Y Had | s S gwdy 8, =iy arge i
AALTHAT o ATHTL coaAT ALH | |

(6) SIFRTT FaaAl Tl AAT-TT GTSHT H IT AT T T AT SAAT-3TRT G2l H FATH ST ThAT ST

(7) Fa $= AT ITST I FEAT 6 AILTH F T2l FATT ST 37 Teg I = F g o sroam arfe Gt of gt
T {h & F w1 ST o, ST T4 F FHAT B

(8) Fae €Y T9 FAX IT Al (AT ATHT AR

103. AfFE ATZA.- (1) TET AT SHALE FTFEL, SATHE A IT SISWTSE HA § AF ZHA|
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(2) AT AT § FF & FF 0= a6 % (0 A1 I HT &7 7@ & o0 qF7q ATioi g1 A0l
(3) ATATZE AT Fe AT AT AT AT TAT AT F ATEAH T AT UAST G190 3 ATLAH T T&T a1 ST
(4) ToREfT sTe ITTIRT & farega T g o forw | dree &7 ST #3 it SIqafa 751 &f ST
(5) =T fUew-aia T START Fae & AT & T T FTC & AT STATHTA T GITT TAT Feaerd TaT F4T F
foro o SToIm
(6) SUIHT Fraerd & forw Hiew, e feE wrfderwor (e & deamEr siv af=mrem) &fF, 2006 F agamr
3T FAY SATUH
104. Tl L.~
(1) FT STFT HHTT AETH F AT 2
(2) TS AXEST FT ATSAL % 0 fagell 9T T Faal & siaerd f&gal e 99 favges weaed Al 9w @7 w@r
SO
(3) 33 4T, 22 FelY 3T 11 FAT AT 6 forw, 30 FATMTUAUH, 20 FATATUAUH ¥ 9 FATTUHUL F 12T FATeesT
T TS FEH AT FEAT AEUH FT AT Fed T 10 F7, 7.5 F0 3w 5 Fu £t Re=mst e T &1 3uamr
FHer: T ST |
105. srffr.- srfshr e srsue o e Rega sfEresor (T i fasret srgfd & |@«fea sur) fRfees, 2010
a1 3q gae § fdT o st ar wEmaady & AR & agae gri
106. 33 AT, 22 FT, 11 FAT 3T TALT TOITAT T HTA.- (1) gl STARET ST F ML 9T TR gRT
GLETOT JIAT - 3w &7 =T srem)
(2) FEr= faeE wrfeEeor (et oY faset srgia & gataa 3ar) f@faaw, 2010 a7 =7 ey § Gt off sradr a7
TETAAAT & (AT T SAFLTHAT  ATHATE STAHT TAET H TF J2AT RATa rearedsh 3TaHaor Y& &3ham s
107. TR<ET i< .-
(1) Ffrr e wrferseor (Frega w441 s famga @reat % fwto % fore aar am) &=, 2010 g fAefEa
ERIRSICIE]
(2) =7 avg F fAwEw & arase, e ARt & sdw G = a7 G s st 9w 9w 2= ARt % gera
JraeTHl F Fefi= AT T =T BT = /e Srem
108. FafATHT & ge - FrferHaor, sraer gy i FROl F fq €9 § &5 Fd §U, AT & AT I TR Hy
e et & gy 9 =7 AT & e o sraa@ # ge T awar @)
TTEA- 1
[ 10 % s9-faffww (10) <€)
AT ITATEA THIRAT 6 o1 AT GReT Frat i g

1. ERICT R

.. A F feoaforat

(F) SeeY Rforer Sreser (875)

(@) 100% TeT oS Hiea TFIT (6451) 100 FITETE 3T IEY ATAF i THTSAT
F form
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CENTRAL ELECTRICITY AUTHORITY
NOTIFICATION

New Delhi, the 23rd December, 2022

CEA-TH-17/1/2021-TETD Division.—Whereas the draft of the Central Electricity Authority (Technical Standards for

Construction of Electrical Plants and Electric Lines) Regulations, 2022 was published in six newspaper dailies, as
required by sub-section (3) of section 177 of the Electricity Act, 2003 (36 of 2003) read with sub-rule (2) of rule 3 of
the Electricity (Procedure for Previous Publication) Rules, 2005, inviting objections and suggestions from all persons
likely to be affected thereby, before the expiry of the period of forty-seven days, from the date on which the copies of
the newspaper containing the said draft regulations were made available to the public;

And whereas copies of the said newspapers containing the public notices and the said draft regulations on the
website of the Central Electricity Authority were made available to the public on the 30™ December, 2021;

And whereas the objections and suggestions received from the public on the said draft regulations were
considered by the Central Electricity Authority;

Now, therefore, in exercise of the powers conferred by clause (e) of sub-section (2) of section 177 of the
Electricity Act, 2003 (36 of 2003) read with clause (b) of section 73 of the said Act, the Central Electricity Authority

hereby makes the following regulations, namely: -
CHAPTER I

1. Short title, commencement and applicability. - (1) These regulations may be called the Central Electricity
Authority (Technical Standards for Construction of Electrical Plants and Electric Lines) Regulations, 2022.

(2)  Applicability. - These regulations shall apply to generating companies, transmission licensees,
distribution licensees, Central Transmission Utility, State Transmission Utilities.

(3)  They shall come into force on the date of their publication in the Official Gazette.
2. Definitions- (1) In these regulations, unless the context otherwise requires,
(@  “Act” means the Electricity Act, 2003;

(b)  “Authority” means the Central Electricity Authority established under sub-section (2) of Section 70 of
the Act;

()  “Automatic voltage regulator” means a continuously acting automatic excitation control system to
regulate a generating unit terminal Voltage;

(d)  “Autotransformer” means a power transformer in which at least two windings have common section;
(e “Base load operation” means operation at maximum continuous rating or its high fraction;

(j)] “Basic insulation level” means reference voltage level expressed in peak voltage with standard 1.2/50
ps lightning impulse wave. Apparatus shall be capable of withstanding test wave of basic insulation
level or higher;

() “Black start” means the startup of a generating unit or gas turbine or internal combustion engine based
generating set without use of external power following grid failure;

(h)  “Boiler maximum continuous rating” means the maximum steam output, the steam generator can
deliver continuously at rated parameters;

(i)  “Break time” means interval of time between the beginning of the opening of a switching device and
the end of the arcing;

() “Cold start”, in relation to steam turbine, means start up after a shutdown period exceeding seventy two
hours (turbine metal temperatures below approximately forty percent of their full load values);

(k)  “Combined cycle gas turbine module” means gas turbine generators, associated heat recovery steam
generators and steam turbine generator;

()  “Control load”, in relation to coal or lignite based thermal generating units, means the lowest load at
which the rated steam temperature can be maintained under auto control system;

(m) “Design head” means the net head at which peak efficiency of hydraulic turbine is attained while
operating at rated output;

(n)  “Generator transformer” means power transformer required to step up generator voltage to connected
bus voltage;

(0)  “Gross head” means the difference in elevation between the water levels of upstream reservoir and the
center line of the turbine runner in case of Pelton turbine and tail race water level at the exit end of the
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draft tube in case of Francis and Kaplan turbine;

“Gross Station Heat Rate” or “Station Heat Rate” means the heat energy input in kCal required to
generate one kWh of electrical energy at generator terminals of a thermal generating station.

“Gross turbine cycle heat rate”, in relation to coal or lignite based thermal generating station, means the
external heat energy input to the turbine cycle required to generate one kWh of electrical energy at
generator terminals;

“High heat value” means the heat produced by complete combustion of one kilogram of solid fuel or
liquid fuel or one standard cubic metre of gaseous fuel as determined as per relevant Indian Standard,;

“Highest system voltage” means the highest root mean square line to line value of voltage which can be
sustained under normal operating conditions at any time and at any point in the system. It excludes
temporary voltage variation due to fault conditions and the sudden disconnection of the large load;

“Hot start”, in relation to steam turbine, means start up after a shut down period of less than ten hours
(turbine metal temperatures approximately eighty percent of their full load values);

“House load” means the unit is operating in isolation to the grid and generating electric power to cater
to its own auxiliaries;

“Impedance earthed neutral system” means a system whose neutral point is earthed through
impedances to limit earth fault currents;

“Impulse” means a unidirectional wave of voltage or current which, without appreciable oscillations,
rises rapidly to a maximum value and falls, usually less rapidly, to zero with small, if any, loops of
opposite polarity. The parameters which define a voltage or current impulse are polarity, peak value,
front time, and time to half value on the tail;

“Impulse withstand voltage” means peak value of the standard impulse voltage wave which the
insulation of an equipment is designed to withstand under specified test conditions;

“Insulation co-ordination” means the selection of the dielectric strength of equipment in relation to the
voltages which can appear on the system for which the equipment is intended and taking into account
the characteristics of the available protective devices;

“Isolated neutral system” means a system where the neutral point is not intentionally connected to
earth, except for high impedance connections for protection or measurement purposes;

(za) “Maximum continuous rating”,-

(i) inrelation to coal or lignite based thermal generating units, means maximum continuous output
at the generator terminals (net of any external excitation power) as guaranteed by the
manufacturer at the rated parameters;

(if) in relation to combined cycle gas turbine module, means the sum of maximum continuous
output of the Gas Turbine Generator and Steam Turbine Generator measured at the generator
terminals (net of any external excitation power) as guaranteed by the manufacturer for design
fuel and corresponding to site conditions;

(iii) in relation to Internal Combustion engine based generating sets, means maximum continuous
output at the generator terminals (net of any external excitation power) as guaranteed by the
manufacturer for design fuel and corresponding to site conditions;

“Maximum net head” means the net head resulting from the difference in elevations between the
maximum head water level and the center line of turbine runner for vertical Pelton turbine and tailrace
water level for vertical Francis turbine with one unit operating at no load speed corresponding to
turbine discharge of approximately five percent of the rated flow. Under this condition, the hydraulic
losses are negligible and may be disregarded;

“Mesh voltage” means the maximum touch voltage within a mesh of a ground grid;

“Minimum net head” means the net head resulting from the difference in elevation between the
minimum head water level or the minimum draw down level and the center line of turbine runner for
vertical Pelton turbine and the maximum tail water level for vertical reaction turbine;

“Minimum tail water level” for a hydro station means the water level in the discharge chamber in
case of Pelton turbine and tail race at the exit end of the draft tube in case of Francis and Kaplan
turbines corresponding to a discharge required to run one machine at no load,;

“Motor control centre” means the switchgear which contains modules for electric supply to motor
and associated load like heaters, actuators, control transformers etc. and their control;

“Net head” means the gross head less all hydraulic losses, including draft tube exit losses, wherever
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applicable and excluding those pertaining to the turbine;

“Overhead line” means any electric line which is placed above the ground and in the open air, but
does not include live rails of traction system;

“Owner” means the company or body corporate or association or body of individuals, whether
incorporated or not or artificial juridical person who owns or operates or maintains Electrical Plants
or Electric Lines or both;

“Power system stabilizer” means controlling equipment which receives input signals of speed,
frequency and power to control the excitation via the voltage regulator for damping power
oscillations of a synchronous machine;

“Performance coal” means the coal of quality for which steam-generator performance is guaranteed
by the manufacturer;

“Power transformer” means a transformer that transfers electric energy in any part of the circuit
between the generator and the distribution primary circuits;

“Pump turbine” means a hydraulic turbine having a runner capable of running in one direction in
generating mode and reverse direction in pumping mode;

“Pumped storage plant” means a system of generating electricity in which the electricity is generated
during the peak hours by using water that has been pumped into upper reservoir during off-peak
hours from the lower reservoir;

“Runaway speed” means the speed attained by the hydraulic turbine at full gate opening while
operating at maximum head conditions when the generator is disconnected from the system and the
governor is in-operative;

“Solidly earthed neutral system” means a system whose neutral point is earthed directly;

“Specific speed” defined in metric kW, in relation to hydraulic turbine, means the speed in rotations
per minute at which a given hydraulic turbine would rotate, if reduced homologically in size, so that
it would develop one metric horse power under one meter of net head;

“Station” means either the Thermal Generating Station or Hydro-electric Generating Station
depending upon the context;

“Station transformer” means power transformer required to step down the grid voltage to cater to the
starting and shut down of generating unit load and station load during running;

“Step potential” means the maximum value of potential difference possible of being shunted by a
human body between accessible points on the ground separated by distance of one pace which may
be assumed to be one metre;

“Sub-critical unit”, in relation to coal or lignite based thermal generating unit, means a unit designed
for main steam pressure less than the critical pressure (225.56 kg/ cm?);

“Super-critical unit”, in relation to coal or lignite based thermal generating unit, means a unit
designed for main steam pressure more than the critical pressure (225.56 kg/cm?):;

“Surge arrester” means a protective device for limiting surge voltages on equipment by diverting
surge current and returning the device to its original status and is able to repeat these functions as
specified;

“Switchyard” means a sub-station associated with a generating station for transforming electricity
for further transmission;

“Synchronous condenser mode” refers to that condition of the synchronous machine coupled to the
turbine when it is running only with mechanical load and supplying leading or lagging reactive
power;

“Thermal generating station” means the ‘generating station’ as defined in clause (30) of section 2 of
the Act for generating electricity using fossil fuels such as coal, lignite, gas, liquid fuel or
combination of these as its primary source of energy;

“Touch potential” means the potential difference between the object touched and the ground point
just below the person touching the object when ground currents are flowing;

“Transformer” means a static electric device consisting of a winding, or two or more coupled
windings, with or without a magnetic core, for introducing mutual coupling between electric circuits
to transfer power by electromagnetic induction between circuits at the same frequency, usually with
changed values of voltage and current;
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(zzc)  “Transients” means over voltage or over current phenomena prevailing in an electrical system for a
short period of the order of a fraction of a second or a few seconds not exceeding five seconds;

(zzd)  “Turbine setting”, in relation to hydro-electric generating station, means the elevation of runner
center line with respect to maximum tail water level for vertical Pelton turbine installation and the
elevation with respect to minimum tail water level for Francis or Kaplan turbine installation;

(zze)  “Unit auxiliary transformer” means the transformer meant for catering the loads connected to unit
buses corresponding to auxiliaries required for respective Boiler, Turbine and Generator;

(zzf)  “Unit”,-
(i) in relation to a coal or lignite based thermal generating station, means steam generator with

interconnected steam turbine-generator and auxiliaries, operated as one single set or system
to generate electric power;

(i) in relation to a hydro- electric generating station, means generator with interconnected
turbine and auxiliaries, operated as one single set or system to generate electric power.

(zzg)  “Ultra super-critical unit” in relation to coal or lignite based thermal generating unit means a
supercritical unit with steam temperature of 600/600°C or higher at turbine inlet;

(zzh)  “Warm start”, in relation to steam turbine, means start up after a shutdown period between ten hours
and seventy two hours (turbine metal temperatures between approximately forty percent and eighty
percent of their full load values).

(2) words and expressions used herein and not defined but defined in the Act shall have the meanings
respectively assigned to them in the Act.

General requirements.— (1) The Electrical Plants and Electric Lines shall be suitable for full range of
ambient and other environmental conditions as prevailing at site.

(2) The various parts or components or assemblies of equipment and systems shall be of proven materials
with well established physical and chemical properties appropriate to the service as intended.

3) All equipment and systems installed shall comply with the provisions of statutes, regulations and
safety codes, as applicable.

4) The Electrical Plants and Electric Lines shall be designed to comply with requirements stipulated in
other Central Electricity Authority Regulations as well, framed under the Electricity Act 2003.

(5) () The design, construction and testing of all equipment, facilities, components and systems shall be in
accordance with latest version of relevant standards and codes issued by Bureau of Indian Standards
or reputed international standards viz. International Electrotechnical Commission Standards/ American
Society of Mechanical Engineers Standards/ Deutsches Institut fliir Normung Standards or equivalent
and codes. However, in the event of any conflict between the requirements of the international
standards or codes and the requirements of the Bureau of Indian standards or codes, the later shall
prevail.

(b) For standardization of Test Protocols in Power Sector, Central Electricity Authority “Guidelines for the
Type Tests for major equipment of Power Sector" shall be followed.

(6) All materials, components and equipment shall be tested at all stages of procurement, manufacturing,
erection, commissioning as per comprehensive Quality Assurance Programme to be agreed mutually between
the Owner and the equipment supplier and which shall comply to the Central Electricity Authority
“Guidelines for Model Quality Assurance Plan (MQAP) for major equipment of Power Sector”.

(7) The International System or Metre-Kilogram-Second system of units shall be used for design, drawings,
diagrams, instruments etc.

(8) The owner shall retain in good condition and make available for lifetime at the site following documents
(the owner shall also keep the records updated as per modifications done in the system from time to time):

(@) as-built drawings including, but not limited to the civil, mechanical, electrical, instrumentation and
architectural works;

(b) copies of the project design memorandum, technical description, data sheets, operating manuals and
manufacturer’s warranties for all major items or equipment or both;

(c) copies of the results of all tests performed as per contract and,;

(d) technical documents relating to the design, engineering and construction of the electrical plant or
electric line or both.

(9) (a) The Owner shall implement information technology based system for effective project monitoring so
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as to facilitate timely execution of the projects of capacity equal to or higher than capacity indicated

below.—
(i)  Thermal generating station : 250 MW;
(if)  Hydro generating station : 100 MW;
(iii)  Transmission lines and sub-stations : 220 kV and above.

(b) The system shall be web based and shall have connectivity with major suppliers/contractors and shall
also have provision for connection to centralized project monitoring system of the Authority and in
compliance with all applicable codes, standards, guidelines, cyber security codes and guidelines and
safety requirements in force.

CHAPTER 11
TECHNICAL STANDARDS FOR CONSTRUCTION OF THERMAL GENERATING STATIONS
4, Technical Standards for construction of Thermal Generating Stations are covered in following four parts
namely:-
(@) Part- A: Common to all types of Thermal Generating Stations;
(b) Part- B: Coal or lignite based Thermal Generating Stations;
(c) Part-C: Gas Turbine based Thermal Generating Stations; and
(d) Part-D: Internal Combustion Engine based Thermal Generating Stations.
PART- A
COMMON TO ALL TYPES OF THERMAL GENERATING STATIONS
5. General Technical Requirements- (1) The coal, lignite and gas based thermal generating stations shall be

designed to give life of not less than twenty five years. Internal Combustion engine based Stations shall be
designed for life not less than fifteen years.

(2) The Station shall comply with all applicable environmental stipulations of Ministry of Environment,
Forests and Climate Change in regard to ambient air quality, gaseous emissions, liquid effluent discharges,
solid waste disposal, Noise level and any other stipulation of the Central Pollution Control Board and State
Pollution Control Board in this regard.

(3) Noise level.—

(@) Noise level at the Station boundary shall not exceed the ambient air quality standard in respect of
noise as notified by Ministry of Environment, Forest and Climate Change and any other stipulation of
the Central Pollution Control Board and State Pollution Control Board in this regard.

(b) noise level for the continuously operating equipment shall not be more than 85 dBA at a distance of
one metre and at a height of 1.5 metre from any equipment except for the following:—

(i) turbine- Generator and Pulverizers — 90 dBA

(i) safety valves and associated vent pipes, High Pressure/Low Pressure Bypass Valve, Soot blowers
or Wall blowers, Regulating drain valves — 115 dBA

(iii) Internal Combustion engine based generating sets of capacity upto one MVA. They shall meet
the stipulations of Ministry of Environment, Forest and Climate Change on “Noise limit for
generator sets run with diesel”. For other than one mega volt ampere capacity, it shall be provided
with acoustic enclosure or by treating the room acoustically in line with Ministry of Environment,
Forest and Climate Change stipulations:

Provided that for short term exposure, noise levels shall not exceed the limits as stipulated in
the Occupational Safety and Health Administration Standard.

(c) equipment or machines shall be provided with acoustic enclosure or acoustic treated building,
wherever required so as not to exceed the permissible noise limits.

(4)  Areas where a potential flammable atmosphere exist shall be classified in accordance with the
provisions of latest version of relevant Indian Standard.

Provided that to the extent practicable, equipment requiring operator’s attention and electrical
equipment shall not be installed in hazardous areas.

(5)  All the equipment and surfaces (excluding coal or lignite mills, pulverized fuel pipes, lube oil piping
and electrical equipment) having skin temperature more than 60°C shall be provided with required insulation
along with cladding.

Provided that the insulating materials, accessories and protective covering shall be non-
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sulphurous, incombustible, low chloride content, chemically rot proof, non-hygroscopic and shall withstand
continuously and without deterioration the maximum temperature to which they can be subjected as per duty
conditions.

Provided further that the insulation or finishing materials containing asbestos in any form shall not
be used.

(6) Auxiliaries involving large power consumption such as motor driven boiler feed pumps, induced draft
fans (radial type) shall be provided with variable frequency drive or hydraulic coupling to optimize power
consumption.
Site Selection and Layout Considerations.—
(1)  Site selection.— The following criteria shall be considered for selection of site for thermal generating
stations;
(a) availability of adequate land for the Station;
(b) avoidance of proximity to geological faults, high flood zone of rivers or the high tide zones of sea
or backwaters;
(c) siting criteria prescribed by Ministry of Environment, Forest and Climate Change;
(d) availability of required water;
(e) feasibility of rail, road or other linkages for transportation of fuel and equipment to the site;
(f) feasibility of power evacuation.
(2) Layout considerations.— The following minimum layout requirements shall be complied with as may
be applicable for coal or lignite or gas turbine based Stations:

(a) the layout of the Station shall be compact so as to optimise use of land, materials and minimize
system losses.

(b) adequate provision shall be made in regard to space and access in order to carry out the maintenance
of various equipment.

(c) adequate maintenance facilities shall be provided, as required, for assembly, disassembly and
handling during maintenance of various equipment.

(d) due consideration shall be given for the wind direction while deciding on the relative location of the
following: —

(i) cooling tower and switchyard to minimize the moisture drift towards the switchyard;

(ii) chimney and ash disposal area with respect to township and adjoining habitation areas
(applicable for coal or lignite based generating stations).

(e) (i) adequate space shall be provided for unloading and maintenance purposes in Turbine- Generator
area;

(ii) requisite lay down area shall be provided for each unit on Turbine- Generator floor and same
shall be approachable with electric overhead travelling crane;

(iii) in case of coal or lignite based generating stations, two transverse bays shall be provided in
Turbine- Generator area at ground level for unloading and maintenance purposes and for
Stations with multiple units, adequate space shall be provided to meet the requirement for
simultaneous maintenance of two units.

(f) coal or lignite mill-bunker bay shall preferably be located either on sides or rear of the steam
generator to avoid the dust nuisance and in case bunker bay is located adjacent to Turbine- Generator
area, suitable isolation arrangement (pressurization or air curtains) shall be provided to avoid entry of
coal or lignite dust in Turbine- Generator area.

(g) adequate fire escape staircases shall be provided in Turbine- Generator building with fire doors at
each landing.

(h) for coal or lignite based generating stations, interconnecting walkways between Turbine- Generator
building and steam generator shall be provided at Turbine- Generator operating floor level and at
deaerator floor level:

Provided that walkways at various levels shall also be provided for interconnection between
steam generator and mill-bunker bay.

(i) minimum one staircase, for each unit or module, and minimum one elevator shall be provided in the

Turbine- Generator building and in addition, at least the following elevators shall also be provided
for coal or lignite based generating stations .—



[9TT H—=Te 4] T T TSI © TETLTI0 123

(i) one passenger-cum goods elevator for each steam-generator;
(if) one elevator for chimney with suitable landings.

(j) adequate number of permanent stores and open paved yard shall be provided as per requirement of
the Station for storage of spares and materials etc.

PART-B
COAL OR LIGNITE BASED THERMAL GENERATING STATIONS

7. Operating Capabilities of a Unit in the Station.— (1) The unit shall give Maximum Continuous Rating
output under the following conditions namely:-

() maximum cooling water temperature at site;
(b) worst fuel quality stipulated for the unit;

(c) the generating unit and its auxiliaries shall be suitable for continuous operation without any
restriction within a frequency range, voltage range and combined variation of voltage — frequency as
specified in the latest Central Electricity Authority (Technical Standards for Connectivity to the
Grid) Regulations and its Amendments.

(2) The unit shall be capable of base load operation:
Provided that the unit shall also be capable of regular load cycling and two-shift operation.

(3) The steam turbine shall be designed for a minimum of four thousand hot starts, one thousand warm
starts and one hundred fifty cold starts during its life.

(4) (a) The sub-critical unit shall be designed for constant pressure and sliding pressure operation.

(b) The supercritical unit shall be designed for sliding pressure operation or modified sliding pressure
condition.

(c) Atany operating load, the throttle reserve shall be sufficient so as to achieve an instantaneous

increase in turbine output by five percent of the corresponding load with maximum output limited
to one hundred five percent.

(5) The design shall cover adequate provision for quick start up and loading of the unit to full load at a fast
rate.

Provided that the coal based thermal generating units shall have minimum rate of loading or
unloading of 3% per minute between 70% to 100% of maximum continuous rating, 2% per minute between

55% to 70% of maximum continuous rating and 1% per minute between 40% to 55% of maximum
continuous rating.

(6) The unit shall be capable of automatically coming down to house load and operation at this load in the
event of sudden external load throw off.

Steam Generator (Boiler) and Auxiliaries — (1) The steam generator shall normally be based on pulverized

fuel combustion and shall be of sub-critical or super- critical type with single pass or two pass or any other
proven flue gas path configuration:

Provided that wherever very low grade fuel or coal or lignite with high sulphur content is stipulated,
fluidized bed combustion based steam generator may also be considered based on Owner’s assessment of
techno- economics and availability of proposed unit size.

(2)  The efficiency of the steam-generator (on high heat value basis) in percent, as guaranteed by the

manufacturer, shall not be less than the value as arrived with the following formula for the quality of
performance coal or lignite:

[ 50xA + 630(M+9xH) ]
Minimum steam generator efficiency (%) = 92.5 -

HHV
where,

A =% ash in fuel;
M = % moisture in fuel;
H = % hydrogen in fuel and;
HHV = high heat value of fuel in kcal/kg.
(3)  The steam generator and its auxiliaries shall be suitable for outdoor installation.
(4)  Boiler maximum continuous rating shall correspond to at least one hundred two percent of the steam
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flow at turbine inlet under valves wide open condition [including overload valves (High Pressure stage by
pass), if provided] plus continuous steam requirement for auxiliary systems of the unit (e.g. fuel oil heating,
etc.) when unit is operating above control load and the steam generator shall be capable to give boiler
maximum continuous rating output for the worst fuel quality stipulated.

(5)  All parts of the steam generator including pressure parts, vessels, piping, valves including safety valves
and fittings shall meet the requirements of Indian Boiler Regulations.

(6)  All start up vents shall be provided with two valves in series - one motorized isolating and other
motorized regulating type.

(7)  Ifindigenous coal is proposed as main fuel, its typical characteristics (high abrasive ash, slow burning,
high ash resistivity, etc.) shall be given due consideration while designing the steam generator and auxiliaries.

(8)  Pressure withstand capability of the furnace shall correspond to minimum 660 mmwc at sixty seven
percent yield strength or maximum expected pressure/draft of fans, whichever is higher.

(9) Maximum average gas velocity, when using indigenous coal, in any zone of furnace, superheater,
reheater, economizer shall be ten m/sec to prevent erosion of pressure parts and maximum local velocity can
be upto twelve m/s.

(10)  For pulverized coal or lignite based steam-generators, fuel oil firing system shall be provided for start-
up and low load flame stabilization and light diesel oil or heavy fuel oil or both shall be used for fuel oil firing
system.

(11) Pulverised fuel combustion based steam generator shall not require oil support above forty percent
boiler maximum continuous rating load:

Provided that fluidized bed combustion based steam-generator shall be designed such that oil support is
not needed beyond twenty five percent boiler maximum continuous rating load.

(12) The pulverized fuel system shall meet the following requirements namely:—

(@) design of pulverized fuel system shall comply with requirements of National Fire Protection
Association ;

(b) coal or lignite preparation system for pulverized fuel system shall have sufficient spare milling
capacity (e.g. at least one spare mill when using worst coal corresponding to maximum
continuous rating in case of medium speed mills);

(c) coal supply to the mills shall be from the individual coal bunkers having storage capacity of about
ten hours for the unit operation at maximum continuous rating;

(d) the coal fineness achieved from the pulverisers shall be at least 70% thru 200 mesh (75 microns)
and 98% thru 50 mesh (300 microns) at rated capacity of the pulveriser, with an input coal size up
to 50 mm.

(13) To maintain balance draft conditions in the furnace over the entire load range while burning the
stipulated range of fuel, 2x60% forced draft fans and 2x60% induced draft fans shall be provided.

(14) Suitable air pre-heating system shall be provided for recovery of useful heat from the exhaust flue
gases:

Provided that steam coil air pre-heater may also be provided for maintaining air temperature within
safe limits to prevent acid corrosion during start up or very low ambient air temperature conditions.

(15) The soot blowing system shall be provided for the waterwall, superheater, reheater, economizer and
air preheater.

(16) The dust collecting system (electro-static precipitator, bag filter etc.) shall be provided for removing
suspended particulate matter from the flue gases to meet the statutory stipulation as per environmental
clearances and electro-static precipitator shall comply with following requirements namely:—

(@)  electro-static precipitator shall be able to meet the stipulated suspended particulate matter
emission requirement even when one electric field in each pass of the electro-static precipitator is
out of service while firing stipulated worst fuel with unit operation at maximum continuous rating;

(b)  electro-static precipitator shall be provided with effective ash evacuation system having controls
for ash temperature and monitoring of ash level in the hopper.

(c)  each hopper shall have a storage capacity of minimum of eight hours with unit operation at
maximum continuous rating and the hopper valley angle to the horizontal shall be minimum sixty
degrees;

(d)  specific weight of ash may be considered not more than 650 kg/m?3 for determining hopper
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storage capacity and not less than 1350 kg/m3 for electro-static precipitator structural design;

(e)  pressure withstand capability of the electro-static precipitator casing shall correspond to
minimum +660 mmwc at 67% yield strength and flue gas temperature of 200°C.
Steam Turbine and Auxiliaries.— (1) The steam turbine shall comply with latest versions of relevant
International Electrotechnical Commission standards or equivalent.

(2) The gross turbine cycle heat rate as guaranteed by the equipment manufacturer shall not exceed the
following values:

Table 1

Unit rating (MW) Heat rate* (kcal/ kwh) at| Heat rate* (kcal/ kWh) at
100% maximum| 100% maximum
continuous rating with| continuous rating with
motor driven boiler feed| turbine driven boiler feed
pump pump

50 MW to less than 100 MW" 2280 -

100 MW to less than 200 MW 2000 -

200 MW to less than 250 MW" 1970 -

250 MW to less than 500 MW" 1955 -

500 MW and above™ 1895 1935

Supercritical units 1770 1830

Ultra Supercritical units 1725 1790

Note: — corresponding to reference conditions of 33°C cooling water temperature and 0% de-mineralised
water make up.

“ sub-critical units.

(3) The steam turbine shall be of tandem or cross compound construction, reheat, condensing type with
number of uncontrolled extractions as optimized for regenerative feed heating.

(4) The steam flow through steam turbine under valves wide open condition shall correspond to one hundred
five percent of steam flow corresponding to maximum continuous rating output and the turbine output under
valves wide open condition shall be minimum one hundred five percent of maximum continuous rating
output.

(5) A self-contained lubricating oil system shall be provided for each steam turbine-generator:

Provided that one main oil pump shall be provided which may be either directly driven by turbine
shaft or by an alternating current motor with a minimum of one alternating current motor driven auxiliary oil
pump as standby for the main oil pump:

Provided further that provision shall also be made for one direct current motor driven emergency oil
pump for meeting lubricating oil requirement during non-availability of alternating current motor driven
pump.

(6) Suitable mechanism shall be provided to ensure lubrication and prevent damage to bearings of steam
turbine-generator during starting or turning gear operation:

Provided that in case jacking oil system is provided to supply high pressure oil to bearings of steam
turbine-generator to lift the rotor during starting or turning gear operation, the same shall be with 2x100%
jacking oil pumps (one alternating current driven and one direct current driven).

Provided further that hand barring gear shall be provided for manually rotating the turbine in an emergency.

(7) The oil used for turbine governing (control) shall be supplied either from the lubricating oil system or
from a separate control oil system and in case of separate control oil system, the pumps provided shall be of
2x100% capacity:

Provided that fire resistant fluid shall be used in control fluid system for all hydraulically operated
valves or servo motor of turbine stop and control valves.

(8) Each steam turbine shall be provided with one main oil tank of capacity five to eight oil changes per hour
(at normal operating level) and oil purification system of adequate capacity and in addition, the station shall
be provided with central turbine oil storage and purification system consisting of one pure oil tank, one dirty
oil tank and oil purification unit.
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(9) The steam turbine shall be provided with electronically controlled electro-hydraulic governing system:

Provided that the steam turbines of rating higher than two hundred mega watt shall be provided with
back up governing system of mechanical hydraulic or electro- hydraulic type.

(10) The turbine shall be provided with protective devices as per relevant International Electrotechnical
Commission or equivalent, including the following namely: —

(a) separately actuated over-speed trip device;

(b) emergency hand trip devices to facilitate manual tripping of the turbine locally and from control
room.

(11) Turbine vibrations shall be minimized and shall be within limits as per latest version of relevant
standards of International Organisation for Standardisation.

(12) Non-return valves shall be provided in the steam extraction lines as required for protection from
overspeed that may result from sudden load throw off or turbine trip.

(13) Hydraulic or pneumatic or diesel generator operated device shall be provided for rapid reduction of
vacuum in condenser to bring turbine rotor to rest as quickly as possible under emergency conditions.

(14) The start-up and drainage system shall comply with relevant American National Standards Institute or
American Society of Mechanical Engineers Standard or equivalent regarding prevention of water damage to
steam turbines.

(15) For steam turbines of rating higher than hundred mega watt, turbine by-pass system of capacity not less
than sixty percent of boiler maximum continuous rating steam flow shall be provided for fast hot and warm
start ups of unit, dumping steam in condenser during sudden turbine trip (without tripping the steam
generator), unit house load operation etc.

(16) Condensate polishing system shall be provided in the steam turbine cycle for the following namely:-
(a) units with rated pressure of about 170 kg/cm? and above at turbine inlet;
(b)units with once- through steam generators;
(c) units using sea water for condenser cooling.

(17) Suitable feed water regenerative system consisting of low pressure heaters, deaerator and high pressure
heaters shall be provided for optimized cycle efficiency:

Provided that feed water heaters and deaerator shall be designed in accordance with the American
Society of Mechanical Engineers boiler and pressure vessels codes and Heat Exchanger Institute Standards
or equivalent.

(18)  Steam condenser shall meet the following requirements namely:—

(a) the design, manufacturing and testing of condenser shall be as per Heat Exchanger Institute
Standards or equivalent;

(b) condenser tubes shall be of stainless steel except in case of units using sea water for cooling in
which case condenser tubes shall be of titanium;

(c) on load condenser tube cleaning system shall be provided for regular cleaning of condenser tubes:
Provided that debris filter shall also be provided at condenser inlet for sea water application;

(d) vacuum pumps or steam ejectors shall be provided as per Heat Exchanger Institute Standards or
equivalent for evacuating air steam mixture and non-condensable gases from the condenser.

(19)  3x50% or 2x100% condensate extraction pumps as per Hydraulic Institute Standards design shall be
provided for each unit.

(20)  The unit shall be provided with boiler feed pumps of adequate capacity to give rated output and the
design shall meet the requirements of Hydraulic Institute Standards or equivalent:

Provided that the following configurations may be adopted subject to compliance of Indian Boiler
Regulations:

(a) Large Size Units (500 MW & above)

2x50% or 1x100% turbine driven boiler feed pump plus one number motor driven boiler feed pump of
adequate capacity for start-up of the unit.

or
2X50% motor driven boiler feed pumps.
(b) Small Size Units (<500MW)
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3x50% or 2x100% motor driven boiler feed pumps.

10. Electrical System.—

@

O]

General requirements—

(a) for the purpose of design of electrical equipment and systems, an ambient temperature of 50°C and
relative humidity of 95% shall be considered and the equipment shall be suitable for operation in a
highly polluted environment:

Provided that for equipment installed in air conditioned areas, design ambient temperature
shall be 35° C;

(b) the telecommunication system shall be based on optical fibre or power line carrier communication
or both:

Provided that Owner’s telecommunication equipment provided to transmit the required data
of the Station to the procurer of electricity, Regional or State Load Despatch Centre and
Transmission Company shall have matching equipment and compatible communication protocol
with the receiving end.

Generator—

(a) the generator shall comply with relevant Indian Standard or International Electrotechnical
Commission standard;

(b) the efficiency of generator shall be more than 98% at rated load,;

(c) insulation shall be thermal class F for stator and rotor winding as per relevant International
Electrotechnical Commission with temperature rise limited corresponding to thermal class B
insulation;

(d) generator shall be either hydrogen cooled or hydrogen and water cooled or air cooled type:

Provided that the hydrogen cooled generator shall be capable of delivering at least two third
of its rated output with one hydrogen gas cooler out of service;

(e) resistance temperature detectors or thermocouples shall be provided at suitable locations for
monitoring the temperatures of stator core, stator windings and bearings:

Provided that suitable arrangements shall also be made for monitoring the temperature of
the rotor winding in case static excitation system is provided,;

(f) for hydrogen cooled generators, hydrogen gas system shall be provided with driers (if applicable) of
2x100% duty to maintain dryness of hydrogen inside the machine:

Provided that suitable system shall be provided to prevent condensation during long shut
down:

Provided further that the system shall have the provision of on-line dew point measurement
as well as gas analyser;

(g) for water cooled stator winding, stator water cooling system shall be closed loop type with 2x100%
AC motor driven circulating water pumps, 2x100% de-mineralised water heat exchangers,
2x100% filters, one mixed bed de-mineraliser and one alkalizer unit (as applicable);

(h) in case of hydrogen cooled machines, the seal oil system provided shall be equipped with 2x100%
AC motor driven pumps and 1x100% DC motor driven pump and the system shall be provided
with coolers and filters having 2x100% duty:

Provided that any other proven system as per Original Equipment Manufacturer’s practice or
recommendations shall also be acceptable subject to acceptance of the owner;

(i) Excitation System—

(i) suitable generator excitation system as well as automatic voltage regulator shall be provided
with the generator as per Central Electricity Authority (Technical Standards for Connectivity to
the Grid) Regulations, 2007, as amended from time to time:

Provided that power system stabilizer shall be provided in automatic voltage regulator as
per Central Electricity Authority (Technical Standards for Connectivity to the Grid) Regulations,
2007, as amended from time to time;

(ii) the rated current of the excitation system shall be at least 110% of the machine excitation
current at the rated output of the machine and the rated voltage shall be at least 110% of the
machine excitation voltage;

(iii) (a) automatic voltage regulator shall have 2x100% auto channels and automatic changeover:
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Provided that in the event of failure of auto channels, manual control shall be possible;

(b) in case of static excitation system, power thyristor converter shall be fully controlled three
phase, full wave bridge type with fast and high ceiling performance. The converter shall
have ‘N+2’ redundancy where N is the number of bridges required to deliver rated
excitation current and ‘N+1’ number of bridges shall deliver the ceiling voltage or
current;

(c) in case of brushless excitation system, rectifier assembly shall be provided with either
complete bridge as redundant or at least one redundant parallel branch in each of the six
arms of the bridge.

(i) Instrument Transformers. —
(i) Current transformers—

The type and accuracy of current transformers for protection purposes shall comply with
relevant Indian Standard or International Electrotechnical Commission Standards:

Provided that current transformers for metering shall also comply with Central
Electricity Authority (Installation and Operation of Meters) Regulations, 2006 as amended from
time to time;

(ii) Voltage transformers—

The type and accuracy of Voltage transformers for protection purposes shall comply with
relevant Indian Standard or International Electrotechnical Commission Standards:

Provided that voltage transformers for metering shall also comply with Central
Electricity Authority (Installation and Operation of Meters) Regulations, 2006 as amended from
time to time.

(3)  Power transformers.—

(a) the power transformers (generator transformer, unit auxiliary transformers, station transformers)
shall comply with latest versions of relevant Indian Standard or International Electrotechnical
Commission Standards;

(b) the generator transformer shall be.—
(i) provided to step up generating voltage for connection to the grid:

Provided that it shall also be used to provide start-up power from the grid in case circuit
breaker is provided between the generator and generator-transformer in generator circuit
breaker scheme;

(ii) filled with oil and cooling shall be of oil forced air forced or oil directed air forced type:

Provided that alternate cooling arrangement viz. oil natural air forced, or oil natural air
natural may also be adopted depending upon unit size;

(iii) provided with two or more cooling radiator banks with suitable number of standby fans and oil
pumps:
Provided that the total capacity of coolers for each transformer shall be minimum one
hundred twenty percent of actual requirements.

(c) the unit auxiliary transformer shall be. —
(i) used to meet the unit load requirement during normal running of the unit:

Provided that in case of generator circuit breaker scheme, it shall provide power
requirement of the unit auxiliaries and station auxiliaries during start-up and normal running of
the unit;

(ii) filled with oil and cooling shall be of oil natural air forced or oil natural air natural type:
Provided that oil forced air forced or oil directed air forced cooling are also acceptable
depending upon transformer size;
(iii) provided with two or more cooling radiator banks with suitable number of standby fans and
oil pumps:
Provided that the total capacity of coolers for each transformer shall be minimum one
hundred twenty percent of actual requirements.

(d) the station transformer(s) shall be.—
(i) used to cater the start-up power requirement, station auxiliary load requirement during normal
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operation of the unit(s) and unit load in case of outage of Unit Auxiliary Transformer:
Provided that in case of generator circuit breaker scheme, station transformer may not be
required;
(i) filled with oil and cooling shall be of oil natural air forced or oil natural air natural type:

Provided that alternate cooling arrangement viz. oil natural air forced, or oil natural air
natural are also acceptable depending upon unit size;
(iii) provided with two or more cooling radiator banks with suitable number of standby fans and
oil pumps:
Provided that the total capacity of coolers for each transformer shall be minimum 120%
of actual requirements.
(e) the insulation levels for the transformer windings and bushings shall be as per Table 10 under
Regulation 45;

(f) dynamic short circuit withstand test shall be conducted on one unit of each type and rating of
transformers, to validate the design and quality, unless such test has been successfully conducted
as per Indian Standard 2026 part 5 within last ten years on transformer of similar design. Criteria
for similar design shall be as per Annexure J of Central Electricity Authority’s “Standard
Specifications and Technical Parameters for Transformers and Reactors (66kV and above)”;

(g) mobile centrifuging plant of adequate capacity shall be provided for purifying the transformer oil
with provision of on-line testing instruments and annunciating panel.

4) High tension switchgear.—

(a) High tension switchgear- vacuum type of circuit breakers shall be provided for high tension
switchgear (11/6.6/3.3 kV) which shall be of draw out type, re-strike free:

Provided that the same shall be applicable for 33kV voltage level also in case used;
(b) the protective relays shall be of numerical type with self monitoring, diagnostic features and
communication facility;
(c) the switchgear shall be designed for suitable fault withstanding capability.
(5) Low tension switchgear.—

(a) air break type of circuit breakers shall be provided for Low Tension switchgear (415 V) which
shall be of draw out type, trip free, stored energy operated and with electrical anti-pumping
features;

(b) the protective relays shall be of numerical type with self monitoring, diagnostic features and
communication facility;
(c) the switchgear shall be designed for suitable fault withstanding capability.
(6) Busducts.—

(a) the busducts shall be of standard size as per relevant Indian Standard and designed to carry
maximum continuous current under normal site conditions without exceeding temperature rise
limits;

(b) (i) the generator busducts shall be phase segregated or isolated phase type.

Provided that the busduct rated more than 3150 Amp and upto 6000 Amp shall be isolated
phase type:

Provided further that the busduct rated more than 6000 Amp shall be continuous isolated
phase type;

(ii) a hot air blowing system or air pressurization system shall be provided to prevent moisture
deposition in case of isolated phase busducts while space heaters may be provided in case of
other busducts.

(c) (i) surge arresters and voltage transformers connected to generator busducts shall be located in
separate cubicles for each of the three phases:
Provided that voltage transformers shall be accommodated in draw-out type
compartments in phase-isolated manner in a cubicle;
(ii) The surge arresters and voltage transformers cubicles shall comply with relevant Indian
Standard or International Electrotechnical Commission Standards;

(d) the High Tension busduct (11/6.6/3.3 kV) shall be segregated phase type and Low Tension busduct
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(415V) shall be non-segregated phase or sandwich type;

(e) The bus assembly shall be designed mechanically to withstand rated continuous current as well as
the specified short-circuit current without damage or permanent deformation of any part of the bus
structure.

(7) Power supply system.—
(a) all auxiliaries dedicated to the unit shall be fed from the unit bus connected to Unit Auxiliary
Transformer:
Provided that during start -up and shut - down of the unit, the unit auxiliaries shall be
supplied power from the station bus connected to station transformer:
Provided further that in case of generator circuit breaker scheme, the same shall be provided
by the unit bus;
(b) all the loads pertaining to balance of plant facilities shall be fed from station bus connected to
Station transformer.
Provided that station bus shall also be capable of supplying power to largest unit in the
Station during start-up and shut-down;
Provided further that in case of generator circuit breaker scheme, the loads pertaining to
balance of plant facilities shall be fed from the unit bus or any other common system bus;

(c) (i) power supplies, buses, switchgears, interlocks and standby supply systems for station and unit
auxiliaries shall be designed in such a way that the equipment connected are not endangered
under all operating conditions:

Provided that transformer voltage ratios, type of tap changers and tap ranges,
impedances and tolerances thereon shall be so optimized that the auxiliary system voltages
under various grid and loading conditions are always within permissible limits and equipment
are not subjected to unacceptable voltages during operation and starting of motors.

(ii) the vector groups of the generator transformers, unit auxiliary transformers and station
transformers shall be so selected that the paralleling at 11/ 6.6/ 3.3kV buses shall be possible:

Provided that the vector group of auxiliary transformers shall have identical vector
groups;
(d) in thermal power stations with unit sizes greater than one hundred mega watt, automatic bus

transfer system (consisting of fast, slow, etc. transfer in auto mode) shall be provided to
minimise time for transfer from unit to station buses at 11/ 6.6 kV levels:

Provided that bus transfer scheme shall also have manual mode to initiate transfer
including live changeover through synchronization:

Provided further that the 11/6.6/3.3 kV switchgear buses for balance of plant facilities
shall be provided with auto-closure facility to changeover supply from one source to another:

Provided also that critical 415 V switchgear buses shall also have auto-closure facility
to changeover supply from one source to another;

(e) auxiliary transformers, as required, shall be provided to meet the demand at various voltage
levels of auxiliary power systems, with the criteria that each switchgear, motor control centre,
distribution board shall be fed by 2x100% transformers or feeders.

Provided that the auxiliary transformers shall be designed to carry the maximum
expected load:

Provided further that the Low Voltage auxiliary transformers shall be energy efficient
as per relevant Indian Standard:1180.

(8) Neutral earthing.— The earthing of neutral of various systems shall be as follows:—

(@) Generator star point : Through dry type distribution transformer with
secondary loaded with a resistor.

(b)  Generator transformer, Station transformer — high : Solidly earthed.
voltage winding star point

(c) 33kV,11kV, 6.6kV or 3.3 kV system . Through a resistance in case of star connected
windings;
or
Through artificial transformer with its secondary loaded
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with resistor in case of delta connected windings.
(d) 415V system . Solidly earthed.
(e) DC system . Unearthed.

(9) Earthing system.—

(a) the earthing system shall be designed for a life expectancy of at least forty years and for maximum
system fault current or 40 kA for 1.0 sec, whichever is higher;

(b) the minimum rate of corrosion of steel used for earthing conductor shall be considered as 0.12 mm per
year while determining the conductor size;

(c) grounding and lightning protection for the entire Station shall be provided in accordance with relevant

Indian Standard or Institute of Electrical and Electronics Engineers Standards.
(10) Protection system.—

(a) fully graded protection system with requisite speed, sensitivity and selectivity shall be provided for
the entire station and shall be designed to avoid mal-operation due to stray voltages:

Provided that the generator, generator transformer, unit auxiliary transformer shall be
provided with protection systems connected to two independent channels or groups, such that one

channel or group shall always be available for any type of fault in the generator and these
transformers;

(b) the electrical protection functions for generator, generator transformer, unit auxiliary transformer and

station transformer shall be provided in accordance with but not limited to the list given in
SCHEDULE-I.

(11) Synchronization.— Automatic as well as manual facility along with check synchronizing and guard relay

features shall be provided for closing of generator transformer or generator circuit breaker for
synchronization of generator with the grid:

Provided that High Tension auxiliary buses shall also be provided with manual synchronizing
facility.

(12) Power and control cables, and cabling.—

(a) (i) power and control cables shall be flame retardant low smoke type with fire survival cables to be
provided for certain essential auxiliaries;

(ii) cables to be directly buried shall be essentially armoured type;

(iii) flame retardant low smoke cables and fire survival cables shall meet test requirements as per

relevant American Society of Testing and Materials, International Electrotechnical Commission,
Institute of Electrical and Electronics Engineers and Swedish Standards;

(iv) derating factors for site ambient and ground temperatures, grouping and soil resistivity shall be
considered while determining the size of cables.

(b) (i) cable installation shall be carried out as per relevant IS and other applicable standards;

(ii) power cables and control cables shall be laid on separate tiers. The laying of different voltage

grade cables shall be on different tiers according to the voltage grade of the cables with higher
voltage grade cables in topmost tier and control cables in bottommost tier;

(iii) all cables associated with one unit shall preferably be segregated from cables of other units;

(iv) cable routes for one set of auxiliaries of same unit shall be segregated from the other set.
(13) Standby power supply system .—

(a) automatic mains failure reliable standby power supply system shall be installed for feeding emergency
loads in the event of failure of Station supply;

(b) one such supply system shall be provided for each unit of two hundred mega watt and above:

Provided that, in addition, there shall be one common standby such supply system of same
rating to serve a block of two unit;

(c) station with a single unit of two hundred mega watt or higher rating shall be provided with two no.
such supply system of full design capacity.

(14) Direct current system.—

(i) standard voltage levels of the Direct Current system shall be two hundred twenty volts, forty eight
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volts and twenty four volts for control and protection of various equipment:

Provided that 110V DC or 125V DC may be provided for off-site areas and for Gas Turbine
as applicable;

(i) two sets of batteries, each catering to 100% load, shall be provided for each Direct Current system
with one float -cum- boost charger for each set of battery.

(15) Hlumination system.—
(i) adequate illumination shall be provided in accordance with relevant Indian Standard:

Provided that emergency AC and DC illumination shall also be provided at important
places;

(if) energy conservation measures shall be adopted while designing the lighting system.
(16) Motors.—

(a) AC motors shall be squirrel cage induction type suitable for direct on-line starting and shall comply
with relevant Indian Standard:

Provided that the crane duty motors may be slip ring or squirrel cage induction type.
(b) Direct current motors shall be shunt wound type.

(c) all motors shall be either totally enclosed fan cooled or totally enclosed tube ventilated or closed air
circuit air cooled or closed air water cooled type.

(d) temperature rise shall be limited to 70° C by resistance method for both class B and class F insulation.
(e) the degree of protection of all the motors shall be IP (ingress protection) 55:
Provided that outdoor motors shall be provided with suitable canopies;

Provided further that enclosures of the motors located in hazardous areas shall be flame
proof type conforming to relevant Indian Standard.

(f) all Low Tension motors shall be of minimum high efficiency (IE2) class as per relevant Indian
Standard.

11. Control and Instrumentation System.—
(1) General—

(a) Control and Instrumentation system provided for the Station shall be consistent with modern power
station practices and in compliance with all applicable codes, standards, guidelines, cyber security
codes and guidelines and safety requirements in force.

(b) The complete thermal, mechanical and electrical functions of the unit shall be remotely controlled
from the central control room and those of balance of plant facilities shall be controlled from
respective local control room during normal as well as emergency conditions:

Provided that the number of control areas shall be kept to the minimum with a view to
optimizing manpower requirement.

(c) All standby auxiliaries shall be designed to start automatically as quickly as possible on failure of
running auxiliaries as per process requirement.

(2)  Control system for steam generator and turbine generator.—

(a) The state of art microprocessor based distributed digital control, monitoring and information system
shall be provided for monitoring and control of steam generator, turbine- generator and auxiliaries
and shall include monitoring and information, sequential control for drives, closed loop control for
regulating drives, interlocking and protection, historical data storage, alarm annunciation system,
sequence of events recording system etc.:

Provided that the distributed digital control, monitoring and information system shall be
independent for each unit.
(b) (i) Control systems integral to steam generator and  turbine- generator shall be implemented
as part of distributed digital control, monitoring and information system:
Provided that the turbine protection system and electro- hydraulic governing system may
be implemented as per standard practice of turbine manufacturer.
(if) Control systems integral to steam generator shall include furnace safeguard supervisory
system (comprising burner management system, master fuel trip, mills automation etc.) which
shall comply with latest version of National Fire Protection Association code:

Provided that the master fuel trip system shall comply with requirements of relevant
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National Fire Protection Association or VVerband der Elektrotechnik, Elektronik und
Informationstechnik (Germany) codes.

(iii) Control systems integral to turbine- generator shall include turbine protection system, electro-
hydraulic governing system, turbine stress control system, turbine supervisory system,
automatic turbine run up system and automatic on load turbine testing system.

(c) Man machine interface system configured around latest state-of- art redundant workstations with
open architecture shall be provided to operate the unit under all operating conditions:

Provided that the minimum number of hardwired devices shall also be provided for safe
shutdown of unit as a back-up:

Provided further that a large video screens shall also be provided in the control room.

(d) Distributed Digital Control, Monitoring and Information System shall be provided with 100%
redundancy for processors, control and input or output bus as well as network components.

(e) (i) All input modules for control, interlocking and protection shall be provided with redundancy;

(i) Output modules for all High Tension drives and critical Low Tension drives shall also be
provided with redundancy;

(iii) Redundant inputs and outputs shall be connected to different respective input and output cards
of Distributed Digital Control, Monitoring and Information System i.e. triple redundant inputs
shall be connected to three separate input cards;

(iv) The logics for redundant drives shall not be in the same processor.

(f) The design of the control systems and related equipment shall adhere to the principle of ‘fail safe
operation’ wherever the safety of personnel and plant equipment is involved, where ‘Fail safe
operation’ signifies that the loss of signal, loss of power or failure of any component shall not
cause a hazardous condition:

Provided that it shall also be ensured that occurrence of false trips is minimized:

Provided further that no single failure either of component or power source of Distributed
Digital Control, Monitoring and Information System shall cause loss of generation.

(g) The control system shall include on-line self-surveillance, monitoring and diagnostic facility
providing the details of each fault at the Man Machine Interface system.

(h) It shall be possible to remove and replace various modules (like any input module, output module,
interface module, etc.) on-line from its slot for maintenance purpose without switching off power
supply to the corresponding rack and without jeopardizing safety of the Station equipment and
personnel.

(i) (i) The historical data storage and retrieval system shall store and process system data for future
analysis:

Provided that the data shall be transferable to removable storage media for long-term
storage (at least two years) and retrieval.

(ii) The binary data to be stored shall include status of Sequence of Events (1milli-second
resolution), alarm and other binary inputs:

Provided that all the important analog data shall be stored at one second interval.
(iii) Selected logs viz. start-up log, trip analysis log shall also be stored.

(i) Master and slave clock system shall be provided to ensure uniform timing in all the control systems
across the entire plant.

(k) All coal or lignite fired units of size two hundred fifty mega watt and above shall be provided with
on-line efficiency monitoring and optimization system to maximize the operational efficiency.

(3)  Control system for balance of plant.— Programmable Logic Controller based or Distributed Digital
Control, Monitoring and Information System based control system with independent Man Machine
Interface system shall be provided for all the balance of plant facilities like coal or lignite handling
plant, ash handling plant, cooling water system, water treatment plant etc.:

Provided that the Programmable Logic Controllers shall be latest state of the art system with
redundant processors:

Provided further that for minor balance of plant systems, the control systems can also be
relay based.

(4) Local Area Network .— A redundant industrial grade station-wide Local Area Network shall be



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

provided for information exchange between Distributed Digital Control, Monitoring and Information
System of each generating unit, Programmable Logic Controllers for balance of plant as well as
gateway for connecting to the other off-line services of the Station (computerized inventory
management, maintenance management systems etc.).

(5)  Communication system.—An effective communication system shall be provided to facilitate quick
communication among the operating personnel at various locations of the power station.

(6) Measuring instruments and systems.—

(a) Instruments such as transmitters, thermocouples, resistance temperature detectors, local gauges,
flow elements, transducers shall be provided as required for comprehensive monitoring of various
parameters of the Station locally as well as in control room(s) through Distributed Digital Control,
Monitoring and Information System.

(b) Microprocessor based vibration monitoring and analysis system shall be provided for monitoring
and analysis of vibration of critical rotating equipment (i.e. turbine- generator, boiler feed pumps,
induced draft or forced draft or primary air fans etc.).

(c) On line flue gas analysis instruments including sulphur-di-oxide (SO,), nitrogen oxides (NOX),
oxygen, carbon mono-oxide (CO) and dust emission monitoring systems shall be provided.

(d) The triple sensors shall be provided for critical binary and analog inputs required for protection of
steam generator and steam turbine as well as for critical control loops (e.g. furnace draft, drum
level, condenser vacuum):

Provided that redundant sensors shall be provided for other important applications.

(e) All electrical instruments and devices like switches, transmitters, controllers, analyzers, solenoid
valves which are located in the hazardous locations like hydrogen generation plant shall be provided
with explosion proof enclosure suitable for hazardous areas as per National Fire Protection
Association or National Electrical Code.

(7)  Power supply system.— Independent, redundant and reliable 230 V or 110 V AC through
uninterrupted power supply system (UPS) and/or DC power supply at standard voltage levels (e.g.
220V/ 48V/ 24V) shall be used for control and instrumentation systems.

(8)  Control valves.— The control valves and accessories shall be designed, constructed and tested as per
Indian Boiler Regulations, American Society of Mechanical Engineers code for power cycle piping and
American Society of Mechanical Engineers boiler and pressure vessel code or equivalent.

(9)  Steam and water analysis system.— An on-line sampling and analysis system shall be provided, as
per the recommendation of manufacturers of steam-generator and steam turbine, for continuously
monitoring the quality of condensate, feed water, steam etc.

12. Balance of Plant.—

(1) Coal or lignite handling system.— The arrangement for transportation of coal or lignite from supply
source to the Station may be by rail or other captive systems such as merry go round, belt conveyor system,
ropeway system etc. and the system shall comply with the following requirements:

(@) The coal or lignite handling plant capacity shall be such as to meet the day’s fuel requirement by its
operation in fourteen hours:

Provided that a day’s fuel requirement shall be worked out at 100% Boiler Maximum
Continuous Rating using worst coal or lignite plus a margin of ten percent.

(b) The coal or lignite handling plant shall be provided with 100% standby streams with each stream to
be provided with 2x75% or 3x50% paddle feeders (in case of track hoppers) or apron feeders (in case
of wagon tippler) and 2x50% crushers with belt feeders:

Provided that single set of coal or lignite conveyers from the stockyard to the bunkers shall
not cater to more than three units.

(c) In case of rail based transportation, marshalling yard for handling of wagons and unloading system
shall be designed to facilitate return of empty wagons within the time prescribed by the Indian
Railways under the worst seasonal conditions.

(d) Provision of proper dust suppression facility shall be made for coal at various locations i.e. receiving
point, stockyard and discharge points of conveyors to avoid dust nuisance and spontaneous fire.

(e) The provision for measurement of weight of coal or lignite shall be made through weighbridges at the
receiving point:

Provided that the weight of coal or lignite fed to individual units shall also be measured
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through belt-weighers.

(f) Magnetic separator system for removal of ferrous materials and detectors for non-ferrous materials
shall be provided on the conveyor system.

(9) Arrangement shall be made for sampling of coal or lignite, and associated instruments/ equipment shall
be provided to monitor quality of coal or lignite on as- received basis as well as on as- fired basis
before the bunkers.

(2)  Fuel oil system .—

(a) The capacity of fuel oil storage facilities shall be adequate for the requirement of fuel oil for at least
thirty days’ operation of the Station.

(b) Suitable heating arrangement shall be made for heating the heavy fuel oil by steam to maintain its
flowability.

(c) The aspects regarding proper storage and handling of fuel oil shall be as per statutory requirements
of Chief Controller of Explosives.

(d) Suitable measuring and recording facilities shall be provided for quantum of fuel oil received and
used.

(3)  Ash handling system.—

(@ (i) Ash management plan for utilization and disposal of fly ash as well as bottom ash shall be
formulated in accordance with Ministry of Environment, Forest and Climate Change
requirements and any other stipulation of the Central Pollution Control Board and State
Pollution Control Board in this regard.

(ii) Ash pond management shall be judiciously planned to optimize the land use and facilitate
utilisation of pond ash:

Provided that it shall also conform to Ministry of Environment, Forest and Climate
Change requirements and any other stipulation of the Central Pollution Control Board and
State Pollution Control Board in this regard.

(b)  For Pulverised Fuel Based Steam Generator.—

(i) Arrangement shall be provided for extraction of 100% of fly ash produced and its
transportation to silos in dry form.

(ii) Dry fly ash storage silos of adequate capacity (about 16 hours of ash generation with unit
operation at maximum continuous rating) to collect dry fly ash shall be provided in a separate
area near the Station boundary with provision for independent access.

(iif) In addition to fly ash disposal in dry form, the provision may also be made for disposal
through wet slurry system or high concentration slurry system:

Provided that in case of wet slurry system, suitable ash water recirculation system
shall be provided to recycle and reuse water.

(iv) Furnace bottom ash alongwith economizer ash shall be extracted and disposed in wet, semi-
wet or dry form.

(v) The design requirements of ash handling system for pulverised fuel based steam generators
shall be as indicated in the SCHEDULE-II.

(¢)  For Fluidized Bed Steam Generator.—

(i) Dry fly ash extraction, transportation and storage system shall meet the requirements as
stipulated above for pulverized fuel based system.

(ii) In addition to fly ash disposal in dry form, the provision may also be made for disposal
through wet slurry system or high concentration slurry system:

Provided that in case of wet slurry system, suitable ash water recirculation system
shall be provided to recycle and reuse water.

(iii) Furnace bottom ash shall be extracted in dry form by means of drag link chain conveyor and
further disposed in wet, semi-wet or dry form.

(iv) The design requirements of ash handling system for fluidized bed steam generators shall be
as indicated in SCHEDULE-II.

(4)  Station water system.—
(a) Station Water Scheme.—
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(i) The station water scheme shall be designed to meet the total clarified water requirement of the

Station consisting of cooling tower make up (for non-coastal stations), de-mineralised water,
service water, potable water and miscellaneous requirements.

(ii) For coastal Stations, sea water shall be used for cooling of condenser and secondary cooling of
plate heat exchangers, and clarified (non-saline) water shall be used for de-mineralisation
system, service water, potable water and miscellaneous requirements:

Provided that in case non-saline water is not available, sea water shall be used for
production of non-saline water through desalination plant:

Provided further that de-silting arrangement and travelling water screens shall be
provided at the sea water intake.
(iii) Raw water for production of clarified water shall be drawn from identified source of water and
supplied to the Station site by raw water pumps with adequate standby provision and 2x50%
or 1x100% capacity pipeline:

Provided that provision for de-silting (if required) and travelling water screens shall be
made at the raw water intake point:

Provided further that adequate storage of raw water shall be provided at the Station site
considering the period of non-availability of input water from the source.
(b) Pre-treatment System.—

The raw water shall be treated in pre-treatment plant to produce clarified water for meeting the
requirement of clarified water of the Station:

Provided that adequate provisions for raw water chlorination, chemical dosing and sludge
handling shall also be made.

(c) Cooling Water System.—

(i) The cooling water system for condenser and secondary cooling system for Station equipment
shall be clarified water based and shall be of closed cycle type using cooling towers:

Provided that Air Cooled Condensers can also be used based on site specific
conditions:

Provided further that for coastal Stations using sea water, once through cooling
system shall be used which shall conform to Ministry of Environment, Forest and Climate
Change requirements of temperature rise requirements of temperature rise and any other

stipulation of the Central Pollution Control Board and State Pollution Control Board in this
regard.

(ii)(a) The cooling tower shall be of mechanical induced draft type or natural draft type depending
upon site specific techno-economics.

(b) The design wet bulb temperature of the cooling tower shall correspond to the ambient wet

bulb temperature which is not exceeded for more than five percent of the time during four
summer months in an average year.

(c) Adequate recirculation allowance shall be considered for arriving at design wet bulb
temperature for induced draft cooling tower.

(iii) The design of Circulating Water pump house shall be based on sump model studies and
hydraulic transient analysis shall be carried out for Circulating Water piping system.
(iv) (a) Circulating Water pumps shall be provided on unit basis for supply of cooling water.
Provided that the standby pump(s) may be on unit basis or common to the Station.

(b) The Circulating Water pumps shall normally be of vertical wet pit type or Concrete
volute type or Metallic volute type.

(v) Chemicals such as chlorine, acid, anti-scalant, biocide shall be dosed in the Circulating

Water system for improving quality of circulating water and reducing its scaling and
corrosive tendency.

(d) De-mineralisation System.—

(i) (a) The capacity of de-mineralised plant shall be based on the requirement of de-mineralised

water for heat cycle make-up, equipment cooling system make-up, regeneration of de-
mineralised plant and condensate polishing plant, if envisaged.

(b) The de-mineralised plant shall be designed to produce the daily requirement of de-
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mineralised water of the Station in twenty hours of operation of the de-mineralised plant.
(c) Adequate redundancy shall be provided in the number of de-mineralising streams.

(ii) The demineralized water shall be stored in minimum two nos. de-mineralised water storage
tanks of total storage capacity equal to twenty four hour Station requirement.

(e) Waste Water Treatment System.—

The waste water generated at various locations shall be segregated at the source of generation
according to its type:

Provided that similar type of waste water shall be collected at one point and
suitably treated for reuse in the plant:

Provided further that the treatment of plant waste water shall be in accordance with
the statutory requirements.

(5) Fire detection, alarm and protection system.—

(i) A comprehensive fire detection, alarm as well as fire protection system shall be installed for the
Station in conformity with relevant Indian Standard.

(i) Automatic fire detection and alarm system shall be intelligent and addressable type and shall be
provided to facilitate detection of fire at the incipient stage and give warning to the firefighting staff.

(iif) Major equipment to be used for fire detection and protection system shall be in accordance with
relevant Indian Standard or Underwriters Laboratories, USA or Factory Mutuals, USA or Loss
Prevention Certification Board, United Kingdom or VDS (Germany).

(iv) Dedicated fire water storage and pumping facilities of adequate capacities shall be provided for the
fire fighting system as per Tariff Advisory Committee guidelines:

Provided that the main fire water pumps shall be electrically driven and standby pumps
shall be diesel engine driven.

(v) Necessary hydrant system, complying with Tariff Advisory Committee guidelines, shall be provided
at various locations to cover the entire Station.

(vi) All major and minor fire risks in the Station shall be protected against fire by suitable automatic fire
protection systems:

Provided that the following systems shall be generally adopted for various fire risks:

(a) Each transformer and reactor shall be provided as per Central Electricity Authority
(Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or
subsequent Regulations in this regard.

(b) Automatic high velocity water spray system as per IS 15325, shall be provided for the
following areas namely: -

(ba) Lubricating oil systems including storage tanks, purifier units, coolers, turbine oil
canal pipelines;

(bb) Generator seal oil system tanks, coolers;
(bc) Steam generator burner fronts.

(c) Steam turbine bearing housing and air pre-heater shall be provided with manually
actuated high velocity water spray system.

(d) Automatic medium velocity water spray system, complying with Tariff Advisory
Committee guidelines, shall be provided for the areas relating to:

(da) Cable galleries, cable vaults, cable spreader rooms, cable risers, cable shafts etc.;
(db) Coal conveyors, transfer points, crusher houses etc.;

(dc) Fuel oil pumping stations;

(dd) Light Diesel Qil and day oil tanks;

(de) Reliable standby power supply system building.

(e) Automatic foam system shall be provided for fuel oil storage tanks as per National Fire
Protection Association guidelines.

(f) Automatic inert gas flooding system, comprising of 2x100% inert gas cylinder batteries
conforming to National Fire Protection Association, shall be provided for Unit control
rooms, control equipment rooms and area above false ceiling of these rooms.
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(vii) Portable fire extinguisher as per Tariff Advisory Committee guidelines shall be provided for each
room/area of power station in addition to fixed fire protection system to extinguish fire in its early
phase to prevent its spread.

(viii) Fire station and fire tenders along with trained staff shall be provided for the Station.

(ix) Passive fire protection measures such as fire barriers for cable galleries and shafts etc., fire retardant
coatings, fire resistant penetration sealing for all openings in floors, ceilings, walls etc., fire proof
doors etc. shall be provided to prevent spreading and for containment of fire.

(6) Compressed air system.—

(a) Compressed air system comprising of instrument air and service air shall be provided to cater to the
requirement for operation of various pneumatically operated drives and general purpose cleaning and
maintenance services:

Provided that air dryers shall be provided for instrument air to achieve desired dryness.
(b) At least one number air compressor shall be provided as standby.
(7)  Ventilation and air-conditioning system.—

(a) Suitable ventilation and air-conditioning system shall be provided to achieve proper working
environment in the Station.

(b) (i) Central control room, local control rooms and service building for Operation and Maintenance
personnel shall be air conditioned:

Provided that the air- conditioned areas shall be maintained at about 25°C and 50 % relative
humidity for comfort conditions.

(i) Water chilling unit shall be of 2x100% or 3x50% capacity and condensing units shall be of
2x100% capacity:

Provided that the package type air-conditioners shall have 2x100% capacity or 3x50%
capacity equipment:

Provided further that for window air conditioners and split air conditioners, if used for small
control rooms, at least one unit shall be kept as standby.

(c) The type of ventilation systems to be provided, excluding for air conditioned areas shall be as
under:—

(i) All floors of TG building, switchgear: Evaporating cooling system rooms and cable gallery
(ii) Other buildings: Mechanical ventilation system

(8)  Mill rejects system.—The mill rejects system shall be provided to collect reject from coal mills in case
of vertical mills:

Provided that the system shall be of mechanized type i.e. drag chain conveyor or
pneumatically pressurized conveying system:

Provided further that the system shall consist of collection of rejects from each coal mill and
transport to silos for final disposal.

(9)  Electric overhead travelling crane .—

(a) The Electric Overhead Travelling cranes shall be provided for maintenance of Turbine Generator
cycle equipment and Circulating Water pumps:

Provided that these shall comply with the requirements of latest versions of relevant Indian
Standard:

Provided further that the crane capacity shall be taken as five percent more than the single
heaviest equipment to be lifted by the crane.

(b) Two Electric Overhead Travelling cranes may be provided for maintenance of Turbine Generator
cycle equipment in case more than two steam turbine generators are housed in the Turbine
Generator hall.

(10) Laboratories.— The Station shall be provided with following laboratories namely:-

(a) Electrical laboratory with necessary equipment and instruments for testing and maintenance of
electrical equipment;

(b) Control and Instrumentation laboratory with necessary equipment and instruments for testing,
calibration and maintenance of control and instrumentation systems;

(c) Chemical laboratories with necessary equipment, instruments and reagents for chemical analysis in
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water treatment plant, steam and water analysis and analysis of coal, ash and flue gas.

13. Civil Works.— The design philosophy of civil works shall be based on techno-economics of various options
for the construction techniques.

(1) Geo-technical investigations.— Geo-technical investigations required for elastic assessment of foundation
geology shall be carried out during investigation stage prior to taking up construction activity:

Provided that the geo-technical investigations shall include determination of the sub soil type, ground
water table etc., based on which, the type of foundation system, the bearing capacity, the pile parameters,
requirement of soil stabilization or compaction etc., shall be established.

(2) Site levelling.— (a) The formation level of the Station shall be kept minimum 1.0 m above the high flood
level of the site.

(b) It is preferable to keep the entire Station at the same level:

Provided that to keep the leveling cost to minimum, different levels may be adopted for various
blocks:

Provided further that the optimization of excavation and filling quantities may be done while
fixing the levels of different blocks.

(3) Foundations.—
(a) Open foundations or pile foundations or a combination of the two keeping in view the lightly or heavily
loaded foundations may be suitably adopted:

Provided that in certain cases, ground improvement and stabilization methods may also be
considered.

(b) The foundations for turbines, boiler feed pumps and other rotating equipment shall be suitably designed
and the amplitude of vibrations shall be within the limits recommended by the equipment supplier:

Provided that to optimize the foundation system of rotating equipment, 3-D  finite element
analysis may also be carried out:

Provided further that the following loads shall be considered for the design of foundations, as
applicable:

(i) load of equipment;

(ii) load of other accessories;

(iii) dead load of foundation structure;
(iv) vacuum load;

(v) unbalance forces;

(vi) loss of blade force;

(vii) short circuit force;

(viii) temperature forces;

(ix) torque loads;

(x) frictional and other longitudinal forces;
(xi) live loads; and

(xii)wind and seismic loads.

(4) Turbine Generator and other buildings.—
(a) All buildings shall be designed as Reinforced Cement Concrete or steel framed super structures with
masonry or steel cladding:

Provided that the Turbine Generator building shall have structural steel framework for super
structure with metal cladding on exterior face:

Provided further that other buildings may have Reinforced Cement Concrete or steel
framework with masonry cladding of minimum one masonry unit thickness on exterior face.

(b) The design of steel structures shall be as per provisions of latest version of relevant Indian Standard:.

Provided that composite construction with steel supporting structures and Reinforced Cement
Concrete floors may be adopted for the Turbine Generator and other buildings considering the size,
loadings and requirements of construction schedule.

(5) Structure system.—
(a) Turbine Generator building shall preferably be moment resisting structure in transverse direction and
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braced in longitudinal direction:

Provided that mill and bunker building shall be provided with moment resisting frame in the
transverse direction and braced in longitudinal direction.

(b) The structures shall be designed considering worst load combination of dead loads, superimposed dead
loads, imposed loads, design earthquake loads, wind loads etc.:

Provided that the superimposed dead loads shall include the loads due to equipment and
associated auxiliaries and accessories, duct loads as well as crane loads with impact etc.:

Provided further that seismic forces shall be considered as per site specific seismic parameters.
(6) Architectural requirements.—

(a) Overall architectural character of Station building should be in harmony with natural character of
environment, climatic conditions and local landscape:

Provided that the interior design should be given due consideration.
(b) The finishing works shall meet the requirements of aesthetics, durability and functional aspects:
Provided that adequate glazing shall be provided for natural light:
Provided further that adequate ventilation shall be provided in all the buildings.
(7) Chimney. —
(a) Chimney may be single flue unitized or multi-flue for two or more units.
(b) The height of chimney shall be decided based on Ministry of Environment, Forest and Climate Change
guidelines and any other stipulation of the Central Pollution Control Board and State Pollution Control
Board in this regard.

(c) Provision of chimney shall also be got cleared by Airport Authority of India.
(d) The size of flue liner shall be decided based on the exit velocity and temperature of flue gases:

Provided that the flues or flue liners shall be of material appropriate as per flue gas condition and
provided with suitable thermal insulation:

Provided further that the portion of flue liner above chimney shall be of acid resisting bricks
protected by Reinforced Cement Concrete minishell.

(e) Chimney windshield shall be of Reinforced Cement Concrete construction:
Provided that chimney shall have internal platforms and internal ladder:

Provided further that the top external portion of windshield shall be provided with alternate bands
of red and white colour to meet aviation safety requirements.
(f) Chimney shall be provided with liner test port for continuous emission monitoring, lightning protection
and grounding system, aviation obstruction lighting and an elevator.
(9) Wind tunnel testing for chimney shall be carried out to optimize the design.
(h) The windshield shall be designed for vertical loading, wind loading, cross wind loading, seismic
loading, circumferential wind loading and thermal gradients across the shell.
(8) Corrosion protection.— Steel structures may be provided with epoxy or polyurethane based painting
systems:
Provided that suitable measures shall be provided against corrosion for Stations located in coastal
areas:
Provided further that use of special cements, corrosion resistant steel, protective coatings for both
concrete and steel are some of the options which can be considered in such conditions.
(9) Roads and drainage.— The entire area within the Station boundary shall be well connected with a
network of roads and drainage system:
Provided that the drains in the Station area shall be designed for maximum rainfall intensity of fifty
years frequency.
(10) Safety provisions.— The safety provisions shall be in conformity with the provisions laid down by
National Building Code and other international codes.

PART-C
GAS TURBINE BASED THERMAL GENERATING STATIONS

14. Operating Capabilities.—(1) The gas turbine shall be installed along with heat recovery steam generator and
steam turbine except where intended to be used for emergency, black start or only for peaking duty.

(2) Combined cycle gas turbine module, comprising of gas turbine generator and steam turbine generator,



[9TT H—=Te 4] T T TSI © TETLTI0 141

15.

shall give its maximum continuous rating output at the specified site conditions and the design fuel.

(3) The combined cycle gas turbine module shall be capable of base load operation. However, these shall also
be capable of load cycling and two-shift operation.

(4) The generating unit and its auxiliaries shall be suitable for continuous operation without any restriction
within a frequency range, voltage range and combined variation of voltage — frequency as specified in the
latest Central Electricity Authority (Technical Standards for Connectivity to the Grid) Regulations and its
Amendments."

(5) The design of the equipment and control system shall be suitable for operation of the Combined cycle gas
turbine module in automatic load frequency control.

(6) Grid connected Gas turbine rating (International Organization for Standardization) upto one hundred mega
watt shall be provided with black start facility.

(7) The gross heat rate of combined cycle gas turbine module as guaranteed by the equipment manufacturer
shall not exceed the following values:

Table 2
Gas Turbine rating (1SO) Gross Heat Rate of CCGT module (on HHV basis)

in kcal/lkwWh at 1SO conditions with natural gas as
fuel at 100%o load

20 MW to 30 MW 2250
> 30 MW to 200 MW 1825
> 200 MW 1700

Gas Turbine and Auxiliaries.— (1)The gas turbine and auxiliaries shall comply with latest versions of

applicable codes of International Organization for Standardization or American Society of Mechanical

Engineers.

(2) The gas turbine compressor shall have a stable aerodynamic characteristic throughout its operating regime:
Provided that the operating point in the entire frequency range of 47.5 to 51.5 Hz shall be sufficiently

away from surge line so that it is stable at all conditions of load, ambient temperature and blade fouling.

(3) The compressor shall be provided with variable type inlet guide vanes to meet start up and shutdown

requirements, improved part load performance in combined cycle mode of operation and exhaust gas

temperature control over a wide range.

(4) Combustion chamber arrangement shall be such as to allow maintenance without dismantling of

compressor or turbine section and with minimum dismantling of piping and electrical connections.

(5) NOx control shall be either through dry low NOx combustor or through steam or water injection and shall
be able to achieve the NOx level limits stipulated by pollution control authorities.

(6) Combustion system shall be provided with flame detection system for monitoring and protection.

(7) Gas turbine shall be provided with self contained lubrication oil system and control oil system with
adequate redundancy for pumps and coolers.
(8) Gas turbine shall be provided with an air intake filtration system along with on-line cleaning system to
deliver filtered air of acceptable quality to the gas turbine.
(9) Gas turbine generating unit shall be controlled by an electro-hydraulic governing system with 100% back
up:
Provided that all necessary protective devices required for safe operation shall be provided:
Provided further that control system of the gas turbine shall include necessary features to check
healthiness of protective devices.
(10) The gas turbine shall be capable of withstanding momentary speed rises upto the over-speed trip limit
under transient conditions.

(11) Gas turbines envisaged for dual fuel operation (natural gas as primary fuel and liquid fuel as back-up
fuel) shall be capable of on-load fuel changeover from natural gas to liquid fuel and vice- versa automatically
or with manual initiation.

(12) All piping, valves and fittings downstream of liquid fuel delivery system and NOx water injection system
shall be made of stainless steel of suitable grade to avoid corrosion so as to prevent entry of rust into the
combustion chamber and mal-operation of stop/ control valves.

(13) Each gas turbine shall be provided with on-line fuel flow metering device to monitor fuel consumption.
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(14) Gaseous fuel conditioning system.—

(a) Fuel gas conditioning system of the plant shall be designed to provide required quantity of clean, dry
gas at required pressure, temperature and quality suitable for the gas turbine.

(b) The temperature of the gas delivered to the gas turbine shall be at least 200C higher than hydrate
forming temperature or gas dew point whichever is higher.

(c) A chromatograph and analyzer shall be provided for determining the composition and heating value of
the fuel gas.

(d) Design of fuel gas system shall be as per the provisions of the latest version of relevant American
National Standards Institute Standards or equivalent.

(e) The gas leak detection and protection system shall necessarily be provided for enclosed areas.
(15) Liquid fuel storage and conditioning system.—

(a) Liquid fuel storage capacity shall be provided corresponding to fifteen days requirement, if liquid
fuel is used as the primary fuel.

(b) Liquid fuel storage area shall be at least 90 meters away from the gas turbine.

(c) Liquid fuel unloading, storage and forwarding system shall be designed to comply with all applicable
statutory requirements.

16. Heat Recovery Steam Generator and Auxiliaries.—

(1) Heat Recovery Steam Generator shall be suitable for outdoor installation and shall be constructed to form
a gas tight envelope to prevent gas leakage.

(2) Heat Recovery Steam Generator shall comply with Indian Boiler Regulation requirements.

(3) Gas turbine exhaust plenum shall be designed for proper gas velocity and temperature distribution and
effective pressure recovery:

Provided that the exhaust system design shall take into account very rapid start-up and shutdown rate
of the gas turbine.

(4) Arrangement for mandatory purging of gas turbine exhaust system and Heat Recovery Steam Generator
shall be provided in order to eliminate chances of explosion (puffing) for combined cycle plants envisaged for
operation on liquid fuel firing.

(5) The design of Heat Recovery Steam Generator shall be based on finned tube heat transfer banks of
superheaters, evaporators, economisers etc.

Provided that the fin density shall not be higher than 200 fins/m.

(6) The design of Heat Recovery Steam Generator shall be suitable for direct on line starting along with the
gas turbine.

(7) The Heat Recovery Steam Generator shall be designed for single pressure/two pressure/three pressure
steam generation based on gas turbine rating and techno-economics.

(8) In the event of loss of feed water, it shall be possible to continue Heat Recovery Steam Generator
operation for a short duration till the mode of operation of gas turbine is changed to open cycle or gas turbine
is tripped and coasted down.

(9) The gas temperature at Heat Recovery Steam Generator exit, the temperature of condensate entering
condensate pre-heater and temperature of feed water entering economiser shall be such as to avoid acid dew
point corrosion.

17. Steam Turbine and Auxiliaries.— Steam turbine shall be single or multi pressure, condensing type
complying with relevant IEC Standards or equivalent:
Provided that other requirements stipulated for coal or lignite based thermal generating stations in
Part-B of this Chapter in respect of steam turbine and auxiliaries shall be complied with, as applicable.
18. Electrical System.— Electrical Systems shall meet the requirements stipulated for coal or lignite based
thermal generating stations in Part-B of this Chapter in respect of Electrical System, as applicable:
Provided that in case of smaller size of generators, the neutral may be earthed through resistance or
voltage transformer.

19. Control and Instrumentation System.— Control and Instrumentation Systems shall meet the requirements
stipulated for coal or lignite based thermal generating stations in Part-B of this Chapter in respect of Control
and Instrumentation System, as applicable.

20. Station Water System.— Station water system which includes clarified water system, cooling water system,
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21.

22.

23.

24.

de-mineralisation system, service water system, potable water system, waste water treatment system shall
meet the requirements as stipulated in Part B of this Chapter in respect of Station Water System, as applicable.

Fire Detection, Alarm and Protection System.—Fire detection, alarm and protection system shall meet the
requirements as stipulated for coal or lignite based thermal generating stations in Part B of this Chapter in
respect of fire detection, alarm and protection system, as applicable.

Civil Works.— Civil works shall meet the requirements as stipulated for coal or lignite based thermal
generating stations in Part B of this Chapter in respect of civil works, as applicable:

Provided that the stack shall be of steel construction and its height shall meet the requirements of
Ministry of Environment, Forest and Climate Change and any other stipulation of the Central Pollution
Control Board and State Pollution Control Board in this regard.

PART D
INTERNAL COMBUSTION (IC) ENGINE BASED THERMAL
GENERATING STATIONS

General.— (1) The IC engine based thermal generating stations shall comprise of generating sets (Gen- sets)
and associated facilities and these shall use liquid fuel viz. heavy fuel oil, diesel, bio oil or natural gas or a
combination of gas and liquid fuel.

(2) The IC engine based thermal generating stations shall be suitable for indoor installations either on pads or
on reinforced concrete foundations and smaller 1C engine based generating sets (Gen- sets) may be skid
mounted.

(3) All the facilities required for receiving and feeding the inputs such as fuel, lubricants, water, air etc. and
the control panel and synchronizing panel shall be provided.

Operating Capabilities of IC Engine based Generating Sets (Gen- sets).— (1) The Gen- sets shall be
capable of base load operation:

Provided that these shall also be capable of load cycling and single shift or two-shift operation.

(2) The IC engine and all rotating auxiliaries shall be suitable for continuous operation within the frequency
range of 47.5 Hz to 51.5 Hz.

(3) For grid connected generating stations, design of the equipment and control system shall be suitable for
operation of the Gen- set in automatic load frequency control.

(4) The Gen- set shall have auto start, auto loading, auto stop features and capable of parallel operation in the
power distribution system with synchronizing facilities.

(5) The gross heat rate of Gen- set as guaranteed by the manufacturer shall not exceed the following values
namely:-

(@) Diesel engine based Gen- sets (four stroke)

Table 3
Gen- Set Rating Gross Heat Rate (on HHV basis) in kcal/
kWh at 100% load
100 kW to 1 MW 2350
>1 MW to 3 MW 2250
>3 MW to 10 MW 2200
>10 MW 2150
(b) Diesel engine based Gen- sets (two stroke)
Table 4
Gen- Set Rating Gross Heat Rate (on HHV basis) in kcal/
kWh at 100% load
3 MW to 10 MW 2000
>10 MW 1950

(c) Gas engine based Gen- sets
Table 5
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Gen- Set Rating Gross Heat Rate (on HHV basis) in kcal/
kWh at 100% load
>1 MW to 3 MW 2400
>3 MW to 5 MW 2300
>5 MW 2150

25.

26.

217.

28.

29.

30

IC Engine and Auxiliaries .— (1) The IC engine and auxiliaries shall comply with latest versions of
applicable 1S/ 1SO/ BS (British Standard) or equivalent codes.

(2) Turbo charger, if applicable, shall be of robust construction, suitable of being driven by engine exhaust:
Provided that it shall draw air through air filter and have adequate capacity to suit engine requirements.
(3) The IC engine shall be capable of satisfactorily driving the generator at 10% over load at rated speed for
one hour in any period of twelve hours of continuous running for applications other than base load operation.
(4) The IC engine shall be provided with suitable self-starting device.
(5) The IC engine shall be provided with an air intake filtration system to deliver filtered air of quality
suitable for the engine.
(6) An engine driven or a separate AC motor driven booster pump shall be provided to deliver the fuel oil
from the supply tank through the filters:
Provided that, if required, an AC motor driven fuel oil priming pump shall also be provided to keep the
high-pressure system primed for remote and quick starting at any instant.

(7) The IC engine shall be cooled by radiators (engine mounted or remote type) or by heat exchangers using
cooling tower:

Provided that in case of remote radiators, low speed axial fans shall be provided to keep the noise level
well within acceptable limits.

(8) (@) The IC engine shall be provided with micro-processor based control system.
(b) The governor shall be electronic type complying with latest version of relevant IS:

Provided that an over speed trip mechanism shall be provided to automatically shut off fuel
in case the set reaches above 10% of rated speed.

(c) An engine mounted emergency stop push button shall be provided to stop the engine during
emergencies.

(9) Lubricating oil system for IC engine shall be of self contained type or a common lubricating oil system
may be provided for two or more 1C engines.

(10) Crankcase gases shall be piped outside the engine room so that oil fumes do not accumulate on the engine
and radiator.

(11) The IC engine shall be furnished with exhaust system comprising of efficient silencers, chimney etc.

(12) NOx level, stack height and noise level shall comply with the guidelines laid down by Ministry of
Environment, Forest and Climate Change and any other stipulation of the Central Pollution Control Board and
State Pollution Control Board in this regard.

Liquid Fuel Storage and Conditioning System.— (1) Liquid fuel storage capacity shall be provided
corresponding to fifteen days requirement.

(2) Liquid fuel unloading, storage and forwarding system shall be designed to comply with all applicable
statutory requirements.

(3) Each IC engine or a group of IC engines installed at one location shall be provided with on-line fuel flow
metering device to monitor fuel consumption.

Electrical System.— Electrical requirements stipulated in Part B of this Chapter shall be complied with for
switchgear, transformers, cables, protections etc. as applicable:

Provided that in case of smaller size of generators, the neutral may be earthed through resistance or
voltage transformer.

Control and Instrumentation System.— Control and Instrumentation Systems shall meet the requirements
stipulated for coal or lignite based thermal generating stations in Part B of this Chapter in respect of Control
and Instrumentation System, as applicable.

Station Water System.— Station water system shall meet the requirements as stipulated for coal or lignite
based thermal generating stations in Part B of this Chapter in respect of Station Water System, as applicable.

Fire Detection, Alarm and Protection System.— Fire detection, alarm and protection system shall meet the
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requirements as stipulated for coal or lignite based thermal generating stations in Part B of this Chapter in
respect of fire detection, alarm and protection system, as applicable.
Civil Works.— Civil works shall meet the requirements as stipulated for coal or lignite based thermal
generating stations in Part B of this Chapter in respect of civil works, as applicable:

Provided that the stack shall be of steel construction and its height shall meet the
requirements of Ministry of Environment, Forest and Climate Change and any other stipulation of the Central
Pollution Control Board and State Pollution Control Board in this regard.

CHAPTER-III

TECHNICAL STANDARDS FOR CONSTRUCTION OF HYDRO-ELECTRIC GENERATING STATIONS

32.

33.

34.

35.

Preliminary.—

(a) This Chapter stipulates the minimum technical requirements for construction of Hydro-Electric Generating
Stations for various types of schemes i.e. Run- of-river scheme, Storage scheme, Pumped Storage
scheme, Canal head scheme etc. with installed capacity of twenty five mega watt and above. The
regulations herein shall also be applicable for construction for life extension purpose in the existing
generating stations, wherever feasible.

(b) For Hydro-electric generating stations having installed capacity less than twenty five mega watt, the
stipulations as appropriate, shall apply.

General Requirements.—

(1) While designing hydro-electric projects, the life of the civil works shall not be less than one hundred years,
while that of main electro-mechanical generating equipment i.e. turbine, generator, transformers, auxiliaries,
etc. installed shall not be less than forty years with regular inspection and required maintenance.

(2) The station shall be designed for unconstrained operation within the range of maximum net head and
minimum net head, specified silt conditions wherever applicable and full range of ambient and other
environmental conditions.

(3) The dimensions of the power house, turbine setting, speed rise, pressure rise, run-away speed, etc. shall be
governed by the limits specified in relevant Indian Standards.

(4) () The chemical analysis of water and silt data including the petrographic and petrofabric analysis shall be
taken into consideration while designing the turbine, main inlet valve and other auxiliary equipment
susceptible to abrasive effects of silt.

(b) Suitable materials, protective coatings and painting shall be provided to resist silt abrasion
wherever required as per the site conditions.

(5) The generating units of rated capacity fifty mega watt and higher shall be capable of operation in
synchronous condenser mode, wherever feasible.

(6) () The operation of the unit shall be smooth and quiet.

(b) The noise level shall not be more than 90 dBA at a distance of 1 metre from any equipment when
operating near rated output.

Layout Considerations.—

(1) General layout of the station shall be developed considering the proper utilization of space, functional
requirements, future extensions and considering requirements of space during construction stage.

(2) Maintenance facilities shall be provided as required for assembly, disassembly and handling during
maintenance of all important equipment and auxiliaries.

(3) (a) Fire escape staircases and galleries shall be provided in main station building and Cavern.

(b) Each equipment room shall be provided with alternate exits to be used in case of fire or accidents, as
per requirements of the Factory Act and other statutory requirements.

(4) (a) Adequate provisions in layout shall be made for protection of power house against flooding.
(b) The required provisions for protection against flooding are given in Regulation 42.
Operating Capability of the Generating Unit.—

(1) The unit shall be capable of giving the rated output continuously as specified by the manufacturer at the
rated design head and rated discharge and shall be capable of operating between the minimum and maximum
head specified by the purchaser and ambient temperature at site as specified.

(2) The maximum continuous overload capacity up to 110% of rated capacity of the unit at the generator
terminals during the high head conditions or high discharge conditions or both as guaranteed by the
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manufacturer shall be based on hydraulic parameters of the stations.

(3) The generating unit and its auxiliaries shall be suitable for continuous operation without any restriction
within a frequency range, voltage range and combined variation of voltage — frequency as specified in latest
Central Electricity Authority (Technical Standards for Connectivity to the Grid) Regulations and its
Amendments.

(4) (a) Provision shall be made for starting the machine in auto mode up to synchronization by a single
command and loading of the unit to full load quickly.

(b) The design of the equipment and control system shall permit participation of the unit in automatic
frequency control mode.

(5) The unit and all its associated auxiliaries shall be designed for trouble free operation up to maximum
rating of the unit for the complete range of operation for active power and reactive power output.

(6) The unit and its auxiliaries shall be designed to operate for the silt levels and its characteristics specified
for the project, based on the historical water inflow data of the river.

(7) The redundancy in the unit auxiliaries and station equipment shall be provided so that the generating unit
continues to operate even in the event of outage of a part of the auxiliary system.

(8) The station shall be equipped with facilities for black start of one generating unit at a time in the event of
grid black out conditions. However, for stations with variable speed machines, the facility of black start shall
be provided wherever feasible.

36. Hydraulic Turbines and Auxiliaries.—

(1)The hydraulic turbine shall comply with latest versions of relevant Indian Standards or International
Electrotechnical Commission standards.

(2) (a)Turbine shall have smooth and quiet operation.

(b)The vibrations, pressure pulsations and power fluctuations shall be within the limits specified in
relevant standards.

(c)The amplitude of the vibrations at the shaft shall not exceed the limits specified in relevant National
Electrical Manufacturers Association or International Organization for Standardization standards.

(3) (a) The type and rotational speed of the turbine shall be selected considering the range of head, specific
speed, head variation etc.

(b) In case two different types of turbines are found suitable for the range of head envisaged (overlapping
zone of net head) at a particular site, the selection of turbine shall be based on the techno economic
considerations taking into account the aspects such as head variation, civil costs, part load operation,
operation and maintenance, efficiency etc.

(4) (a) The rated speed resulting in even number of pair of poles shall be preferred.
(b) In case of high silt content, at least one step lower synchronous speed shall be selected.

(5) (a) Before the manufacturing of the prototype turbine is taken up, homologous scale model of the
prototype turbine shall be made, if not already available, and tested by manufacturer’s Laboratory or
NABL or APLAC or ILAC accredited independent third party to demonstrate that the prototype
turbine will meet the guaranteed performance in respect of efficiency, output, smooth operation,
pressure pulsations and other guarantees as stipulated in the technical specifications.

(b) For power station size up to one hundred mega watt and Unit size up to fifty mega watt, Computational
Fluid Dynamics can be used to demonstrate that the prototype turbine will meet the guaranteed
performance in respect of efficiency, output, smooth operation, pressure pulsations and other
guarantees.

(6) (2) The weighted average efficiency shall be computed based on the efficiencies at various outputs.

(b) The weightage factors shall be selected corresponding to the average duration or period (in
percentage) in a year, for which the units are expected to be operated at different outputs.

(c) The weighted average efficiency obtainable shall not be less than 93% for Francis, 92% for Kaplan and
Bulb turbines and 91% for Pelton and Deriaz and Propeller turbines.

(d) The peak efficiency at rated conditions shall be higher than 94% for Francis, 93% for Kaplan and Bulb
and 91.5% for Pelton, Deriaz and Propeller turbines.

(e) The weighted average efficiency of the turbine shall be determined after the installation and

commissioning of the generating units on the basis of field acceptance tests on one of the units as per
relevant Indian Standards or International Electrotechnical Commission standards. All the necessary
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37.

arrangements for Field Acceptance Tests shall be provided during Power House Construction.
(7) The minimum load for continuous operation for various types of turbines shall be as per SCHEDULE-I11.
(8) The pressure rise and speed rise of turbine shall be within the range specified by relevant Indian standards.

(9) (a) The turbine shall be designed to withstand runaway speed for fifteen minutes with cooling water on
and intact without causing any residual detrimental effect on future operation of the machine.

(b) However, critical speed of the machine shall be around 25% higher than maximum runaway speed.

(10) Provision of runner removal from bottom for maintenance shall be made, wherever feasible. However,
for pumped storage plants, either side removal at turbine pit or top removal from stator bore of runner shall
also be acceptable.
(11) (a) The setting of reaction turbine, i.e. centre line of runner, with reference to minimum tail water level
shall be governed by cavitation consideration.
(b) Based on the calculations, the centre line of the runner may work out to be either above or below the
minimum tail water level.
(c) Pelton turbine shall be installed with its centre line at a height of minimum one runner pitch diameter
above the maximum tail water level or as per the recommendations of the manufacturer.

(12) (a) Special care shall be taken to select the material of the underwater parts.

(b) The materials selected for runner, guide vanes, stay ring, runner chamber, upper draft tube cone, etc.
shall have high wear resistance, corrosion and cavitation resistance.

(c) Besides, the use of the material having good weldability shall be considered so that parts can be
fabricated and the eroded parts can be repaired easily at site.

(13) As most of the rivers in the Himalayan region carry high silt which erodes the runner and under water
parts of a turbine at a comparatively faster rate, appropriate protective coatings shall be provided for these
parts of a turbine in order to minimize silt erosion, wherever necessary and feasible.
(14) The guide vanes, runner, discharge ring and other hydraulic passages shall be designed for a life of 8000
operating hours against excessive pitting caused by cavitation.
(15) (a) The pump turbine shall be capable of giving output higher than the rated output while operating in the
turbine mode.
(b) The pump turbine shall be hydraulically designed giving preference to its operation in “Pumping
Mode” so that optimum efficiencies are obtained in both turbine and pump mode.

(16) The centre line of a pump turbine shall be fixed corresponding to pumping operation.

(17) Each penstock or hydro turbine shall have online water flow measurement system for unit size higher
than one hundred mega watt. Penstock or Hydro Turbine meant for E-flow irrespective of size (mega watt)
shall have online water flow measurement system.

Governing System.—

(1) (a) Microprocessor based digital governing system shall be used for regulating the flow of water to the
turbines for the control of active power (mega watt) thus providing the requisite speed or frequency
control and load control.

(b) The speed sensing device shall be provided with the requisite redundancy.

(c) The performance requirements of the governing system shall be governed by relevant Indian Standards
or International Electrotechnical Commission standards.

(2) (a) High pressure oil system shall be provided for each turbine for the operation of wicket gates or nozzle
and deflector servomotors through governors and for the control of main inlet valve.

(b) Piston type accumulator integrated with nitrogen bottles shall be used for pressures higher than
60 kg/cm?.
(3) (a) Separate oil pressure systems shall be used for the control of turbine and the control of main inlet
valve.
(b) Online oil filtration unit shall be used with servo valve based governing system.
(4) (a) The sizes of various components of oil sump tank and pressure receiver shall be calculated as per the
relevant Indian Standards or American Society of Mechanical Engineers standards.
(b) The oil volume below its machine shutdown level shall be sufficient to perform three full operations
of the servomotor viz. Close-Open-Close with oil pumps being out of operation for control of Turbine
and one open operation of main inlet valve.
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(c) The size of the accumulator shall be such that it shall be possible to operate the Penstock protection
valve two times viz. Close-Open from minimum normal oil pressure without the operation of governor
oil pumps and without dry nitrogen admission/Compressed air admission.

38. Main Inlet and Penstock Protection Valve.—

(1)
@)

)
(4)

(5)
(6)

(7)
(8)

The main inlet valve of either butterfly or spherical type shall be provided depending on head conditions.

The spherical and butterfly valves shall comply with the requirements of latest versions of relevant Indian
Standards or International Electrotechnical Commission standards.

The valves shall have service seal on downstream side and maintenance seal on upstream side.

(a) The opening and closing of spherical or butterfly valves shall normally be done under balanced water
condition.

(b) Suitable number of air release valves and anti-vacuum valves shall be provided at the appropriate
location on the downstream side to allow the air trapped in the Penstock to escape when it is filled with
water through the bypass valves and for supplying or admitting the air when the valve is suddenly closed.

The main inlet valve (butterfly or spherical valve) shall be provided for emergency closure in case of any
eventuality including turbine speed increasing to runaway speed with counter weight only.

(a) The Penstock Protection Valve shall be provided after the surge shaft as a second line of defence in
the projects having the length of Head Race Tunnel 5000 m or more.

(b) The valve shall be designed for penstock rupture condition.

The Penstock Protection Valve shall be provided with counter-weight for closing. Additional feature of
oil assistance closing as back up shall also be provided for emergency closure.

As far as possible, Main Inlet and Protection valve shall be provided and wherever it is not possible to
provide such valves, ring gates or quick closing type intake gates shall be provided.

39. Mechanical Auxiliaries.—

@)

O]

Electric overhead travelling cranes.—

(@) (i) The Electric overhead travelling cranes shall comply with the requirements and standards of latest

versions of relevant Indian Standards or International Electrotechnical Commission standards.

(ii) The span of the crane shall be fixed in such a way that the travel and lift of the main and auxiliary
hooks of the crane as well as the hook limits shall be adequate for the assembly and disassembly of
the main equipment in the power house.

(iii) The lift above the service bay (upper limit) shall be adequate to hoist and carry the rotor of the

generator and to assemble and disassemble the transformer.

(iv) The lift below the service bay (lower limit) shall be fixed in such a way as necessary for assembly

and disassembly of the turbine.

(b) (i) The crane capacity shall be kept as 5% more than the maximum weight to be lifted inclusive of the

weight of the lifting arrangements.

(ii) If the maximum weight to be lifted is more than 300 Tonnes, two cranes each of equal capacity
shall be deployed to lift the heaviest package in tandem operation.

(c) The provision of variable voltage variable frequency drive for various crane motions for the purpose
of precise speed control shall normally be made for crane. Additionally, provision of radio remote
control shall be made for cranes having capacity 100 Tonnes and above.

(d) (i) The radio remote control equipment, wherever provided shall conform to all applicable

Government rules and regulations.

(ii) The frequency of operation shall be in the requisite frequency band as per relevant standards.

(e) A monorail of adequate capacity can be provided for handling smaller packages, equipment and sub-
assemblies and shall have larger reach than main crane.

Cooling water system.—

(@) (i) The cooling water requirements of generator air coolers, shaft seal, turbine and generator bearings
of each unit and generator transformer shall be met either by pumping the water drawn from the
tail pool or draft tube or providing a penstock tapping for the same.

(i) The penstock tapping shall not be considered in case of high head installations i.e. where the
penstock pressure is more than 10 kg/cm?,

(iiii) If the penstock pressure is up to 10 kg/cm?, a suitable pressure reducer depending on the
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requirement of net cooling water pressure (usually 3 to 5 kg/cm?) shall be provided.
(iv) However, as far as possible the penstock tapping for cooling water requirement shall be avoided.

(b) In the projects where rivers have silt laden water, closed circuit cooling water system shall be
provided.

(3) Dewatering and drainage system.—

(4)

O]

(@) (i) Submersible type of dewatering pumps shall be provided to pump out the water trapped between
the penstock gate or main inlet valve and draft tube gate in case of Francis and Kaplan turbines to
the dewatering sump when maintenance on the turbine of any unit is required to be carried out.

(ii) The capacity of the pump shall be chosen in such a way that a single unit can be dewatered up to
draft tube gate within six hours of operation without raising the level in the sump with the main
pump in operation. In addition, standby pump of capacity 50% of the main pump shall also be
provided.

(b) (i) All the drainage water within the power house shall be collected inside the drainage sump
constructed near the dewatering sump.

(ii) The drainage water shall be allowed to flow out to the tail race above the maximum flood water
level using pumps, if required.

(c) (i) The drainage and dewatering sumps shall be inter-connected by means of gate valve and non-return
valve, which allows the flow of water from the drainage sump to the dewatering sump only.

(ii) The spindle of the gate valve shall be extended up to the turbine floor so that it is possible to
operate it from the turbine floor.

(d) (i) A suitable pressure hatch shall be provided to prevent any flow of water from dewatering sump
into the power house.

(ii) Drainage sump shall not have any pressure hatch.
Ventilation and Air-conditioning system.—

(@) A ventilation and air-conditioning system shall be provided to achieve proper working conditions
inside the power house complex, to serve the purposes such as prevention of temperature
stratification, removal of contaminated air, removal of waste heat from equipment as well as to
provide fresh air necessary for human comfort with regard to temperature, humidity, and oxygen
content, and to extract or force out smoke and other toxic gases during fire.

(b) (i) Ventilation system for circulation of natural air and exhaust shall be provided as a minimum
requirement.

(ii) Cooling of air, wherever required, may be provided by evaporating, water cooled cooling tubes or
chiller units.

(c) (i) The control room, offices, reception, conference room etc. shall be air-conditioned.
(i) The conditioned air shall be about 25°C at around 50% relative humidity for comfort conditions.

(iii) A choice of installation out of three different types of installations i.e. window or split type,
package type or centralized air conditioning plants shall be made on the basis of the required
tonnage and suitability of the installation at that particular location.

High pressure and low pressure compressed air system.—

(@) The Nitrogen (N2) system having Piston type accumulator shall be provided for pressure more than
60 kg/cm?.The high pressure compressed air can also be opted for lesser pressure requirement of
turbine governing system and main inlet valve, where the pressure of HP air compressor shall be 1.1
times the working pressure.

(b) Low-pressure compressed air system shall be provided to meet requirements such as inflatable rubber
seal of shaft glands, operation of pneumatic tools, cleaning, generator braking and jacking, boosting
pressure in the fire protection hydro-pneumatic tank, pneumatic detection line for the operation of
deluge valve provided for the generator transformer, etc.

(c) A separate compressed air system, wherever required, shall be provided to supply the compressed air
for depressing the water level in the draft tube below the runner to run the machine in synchronous
condenser operation mode and pump mode.

(6) Power House lift.—

(a) The lift and its associated equipment shall comply with the requirements of latest versions of relevant
Indian Standard.
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(b) A minimum of one lift shall be provided in the power house besides two sets of staircases for the
movement of persons or goods.

(7) Oil handling and purification system.—

(@) (i) The insulating oil required in the generator transformers for the hydro station shall conform to
relevant IS.

(ii) The type of turbine oil used as a working fluid in speed regulation system and as a lubricant and a
coolant for thrust and guide bearings shall be as per the recommendations of the equipment
manufacturer. The oil type shall be same for bearing and governor.

(b) The oil handling system for each grade of oil shall incorporate two tanks (one for pure oil and another
for used oil), associated piping and control equipment.

(c) (i) The oil handling facilities shall be located within the power house or in an isolated building
outdoors.

(ii) To convey the oil to the turbines, generators and transformers, suitable oil pipes shall be laid
within the power house.

(iii) Portable type pumps and purifiers and standard oil drums may also be used for hydro-electric
stations of installed capacity up to one hundred mega watt.

(8) Fire fighting system.—
(@ General.—

(i) The state of the art fire detection, alarm and protection system shall be provided for the station.
The fire protection system as well as hydrant system shall be designed complying with the
guidelines of National Fire Protection Association.

(i) All major and minor fire risks in the Station such as transformers, cable galleries or shafts,
control rooms etc. shall be protected against the fire by suitable automatic fire protection systems.
The state of the art automatic fire detection and alarm system shall be provided to facilitate
detection of fire at the incipient stage and warning to firefighting staff.

(iii) Portable and mobile fire extinguishers shall be provided to extinguish fire in the initial stage to
prevent its spread.

(b) Each Transformer and Reactor shall be provided as per Central Electricity Authority (Measures
relating to Safety and Electric Supply) Regulations, 2010 or any successor/subsequent Regulations in
this regard.

(c) The provision shall be made for water sprinkler system for oil plant rooms, especially in an
underground power house. In addition, provision shall also be made for fire hose cabinets and
hydrants inside the power house as well as for the transformer area. The water supply for the
permanent fire protection installation should be based on the largest fixed fire suppression system
demand plus the maximum hose stream demand of not less than 1890 L/min for a two hour duration.
Two nos. of fire pumps, each capable of pumping water to fill the overhead water tank in six to eight
hours time shall be provided.

(9) Equipment for Mechanical Workshop.— Mechanical Workshop equipment shall be provided for
essential maintenance work and onsite repairs in line with specific project requirements.

40. Electrical System.—
(1) General requirements.—

(a) For the purpose of design of equipment or systems, an ambient temperature up to 40°C as applicable
to station site and relative humidity of 95% shall be considered.

(b) The overall system shall be designed considering maximum voltage and combined variation of voltage
and frequency as specified in latest Central Electricity Authority (Technical Standards for Connectivity
to the Grid) Regulations and its Amendments.

(c) (i) The telecommunication system shall be based on optical fibre or power line carrier communication
or both.

(if) Owner’s telecommunication equipment provided to transmit the required data of the station to the
procurer of electricity, Regional and State Load Despatch Centre and Transmission Company, shall
have matching equipment and compatible communication protocol with the receiving end.

(2) Generator or Motor-Generator.—
(a) General —



[9TT H—=Te 4] T T TSI © TETLTI0 151

(i) The generator shall comply with the requirements of the latest versions of Indian Standards or
International Electrotechnical Commission standards.

(if) Insulation shall be of thermal class F for the stator and the rotor windings with temperature rises at
maximum guaranteed continuous output limited to that of thermal class B as per relevant Indian
Standards or International Electrotechnical Commission standards.

(iii) The generator shall be capable of safely withstanding the maximum stresses during normal
operation, run-away speed conditions, two phase and three phase short circuit conditions, single
phase earth fault, 180 degree and 120 degree out of phase synchronization, magnetic unbalance with
50% of the poles short circuited within the speed of range of 1.3 times the rated speed, brake
application etc.

(iv) (a) The construction of the generator shall be such that the rotor poles and stator coils can be
handled out or in without removal of the rotor and without disturbing the upper bearing bracket
wherever feasible. However, this may not be applicable to variable speed machines.

(b) The rotor poles shall be interchangeable.

(v) The output of motor generator shall match with the input required for pumping operation in the
operating head range.

(vi) (i) The generator rated speed shall match the rated speed of the turbine or the pump-turbine.
(ii) A rated speed resulting in even number of pair of poles shall be preferred.

(vii) The current flowing in stator slot shall be limited to 3250 - 6500 Amperes with current through
individual coil being limited to approximately 3250 Amperes.

(viii)The power factor and the requirements of reactive power capability shall be specified as per
requirement of latest Central Electricity Authority (Technical Standards for Connectivity to the
Grid) Regulations and its Amendments.

(ix) Metal oxide surge arresters of suitable rating shall be provided for surge protection of generators.

(X) (i) Resistance temperature detectors or any other type of temperature sensors at suitable locations, for
temperature monitoring of stator core, stator winding and bearings, shall be provided.

(ii) Suitable arrangement for rotor winding temperature monitoring shall also be provided.

(xi)The inertia of the machine shall be as per the transient stability studies required for the
interconnected electrical power system to limit speed rise, pressure rise in waterway and negative
pressure in Draft Tube and shall not have such a value which will cause the machine natural
frequency to be in resonance with the expected frequency of draft-tube hydraulic surges. A margin
of approximately 25% shall be provided for this.

(xii)Weighted average efficiency based on the computed efficiencies at various outputs for which the
generator is expected to operate shall be more than 98% for machine greater than 30 MVA.

(xiii) Wherever required, dynamic braking shall be provided for generators in addition to mechanical
brakes.

(xiv) Synchronous or asynchronous type generators shall be considered for Pumped Storage Plants with
fixed or variable speed drives as per relevant Indian Standards or International Electrotechnical
Commission.

(b) Bearing Arrangements —

(i) The prudent practice and recommendation of manufacturers shall be considered while deciding the
bearing arrangement.

(ii) (a) Combined thrust and upper guide bearing mounted on a top bearing bracket above the rotor and
lower guide bearing below the rotor shall be used for small diameter, long core, high speed
machines. For medium to high capacity machines having low speed, combined thrust and guide
bearing mounted on a separate bearing bracket located below the rotor and an upper guide
bearing installed above the rotor on a separate, light weight bracket mounted on the top of the
stator frame shall be provided.

(b) The arrangement of combined thrust and guide bearing mounted on a separate bearing bracket
located below the rotor shall be used for low to medium capacity machines having low speed.

(iii) The horizontal mounted hydro-electric machines shall be provided with the journal type bearings.

The number of journal bearings shall vary depending upon the machine output, speed, diameter,
core length, etc.
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(iv) The limiting temperature of the thrust bearing metal of hydro-electric machines shall be 80°C. The
guide bearing temperature limit shall be 70°C.

(c) Fire Protection System for Generator —
(a) Either water based or CO, type of fire suppression system shall be provided.

(b) A water based system shall be adopted in underground power stations because release of CO, gas
in an underground installation shall be hazardous.

(d) Generator Bus duct —

(i) (a) The generator bus duct shall comply with the requirements of the latest versions of relevant
Indian Standards or International Electrotechnical Commission standards.

(b) Generator bus duct shall be segregated or isolated phase type.

(c) Bus duct rated more than 3150 Amperes shall be isolated phase type. The isolated phase ducts
shall be preferred over the segregated phase bus ducts.

(d) Generator Bus duct rated more than 6000 Amperes shall be continuous isolated phase type.

(e) A hot air blowing system or air pressurization system can be provided to prevent moisture
deposition in case of isolated phase ducts while space heaters may be provided in case of other
bus ducts.

(ii) The bus duct shall be designed to carry maximum continuous current under normal site conditions
without exceeding temperature rise limits. Based on these requirements standard size of bus duct
as per relevant Indian Standards or International Electrotechnical Commission standards shall be
used.

(iii) The bus assembly shall be designed to mechanically withstand a rated continuous current as well
as the specified short-circuit current without damage or permanent deformation of any part of the
bus structure.

(iv) The surge arrester and voltage transformer cubicle shall meet the requirements of relevant Indian
Standards or International Electrotechnical Commission standards.

(v) The generator circuit breaker, as per relevant Indian Standards or International Electrotechnical
Commission, shall be provided for Pumped Storage schemes.

(e) Generator Neutral Grounding Terminal Equipment —

(i) (a) Generator neutral grounding equipment shall be designed taking into account the maximum
permissible operating voltage of the generator, voltage rise on load throw off (subsequent to
detection of earth fault) field suppression time, ferro-resonance, etc.

(b) System earthing shall be such that it shall be possible to provide earth fault protection with proper
discrimination i.e. in order to identify that the protection provided is able to identify it as an earth
fault.

(ii) All large hydro-electric machines having a wye-connected stator winding with the neutral brought
out of the machine housing shall be grounded via a high-resistance circuit consisting of a single-
phase grounding transformer connected between the generator neutral and ground having a standard
high voltage rating equal to the maximum machine phase to phase terminal voltage.

(f) Instrument Transformers —

(i) The current transformers shall be window type fitted around the bus conductors for meeting the
protection and measuring requirements.

(ii) The voltage transformers shall be located in separate cubicle for each of the three phases and
mounted in withdrawable cabinets.

(iif) The surge diverters or the surge capacitors shall be provided in the same cubicle as that of the
voltage transformers with suitable barriers.

(9) Machine Condition Monitoring Systems —

The following monitoring equipment or systems for prediction of abnormality and preventive action
shall be provided namely:-

(i) Air Gap Monitoring- In order to provide high degree of dimensional stability, online air gap
monitoring system shall be provided. A uniform air gap under all the conditions of operation below
a tolerance of + 10% shall be maintained.

(ii) Vibration monitoring- The vibration of bearing and rotor shaft while the units are running shall be
monitored by using on-line vibration monitoring equipment for replicating the forces acting on the
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rotor and bearings.
(iii)Partial discharge monitoring system- Online partial discharge monitoring system shall be provided
for the generating units rated for one hundred mega watt and above.
3) Excitation system.—
y
(i) Fixed Speed Machine.—

(a) (i) Static high initial response rectifier excitation system shall be used. Static rectifier excitation
system shall obtain the necessary electrical power directly from the terminals of the generator.

(ii) The system shall consist of a power transformer, thyristor control element, electronic regulator
and de-excitation unit.

(b) The capacity of the excitation system shall be adequate to supply continuously 1.1 times the
excitation current and voltage required by the generator at its maximum continuous output and
100% rated voltage and also for supplying twice the excitation current required by the machine at
its maximum continuous output and 110% rated voltage for a duration of one minute.

(c) The excitation system while operating at its maximum output, terminal voltage, power factor and
speed shall be capable of changing from rated field voltage to ninety percent of ceiling voltage
within 25 milliseconds for a sustained drop in generator terminal voltage of five percent.

(d) (i) The number of bridges shall be such that one bridge is always available as redundant. With the
failure of two bridges it shall be possible to continue operation at reduced load.

(ii) The rectifier peak inverse voltage rating shall not be less than four times the maximum Root
Mean Square voltage of the input.

(e) All the performance requirements of the automatic voltage regulation, power system stabilizer
shall be in accordance with relevant IEEE standards or latest Central Electricity Authority
(Technical Standards for Connectivity to the Grid) Regulations and Central Electricity Authority
(Grid Standards) Regulations and their Amendments.

(ii) Variable Speed Machine (with Synchronous and Asynchronous Operation) .—

(a) For Pump Storage Plants, AC excitation system shall be provided for asynchronous machines and
Static Frequency Converter system for synchronous machines.

(b) The sizing of Excitation Transformers shall be decided based on excitation requirement of
Generator. Sufficient redundancy of converters shall also be ensured.

(c) The variable speed electronic equipment will be adequate for starting purposes. There will be no
need for additional starting equipment.

(d) The synchronous machines shall comply with clauses (b), (c) and (e) of sub-clause (3)(i) of
regulation 40.

(e) The asynchronous machines shall comply with the latest Central Electricity Authority (Technical
Standards for Connectivity to the Grid) Regulations and their amendments on various aspects
including rated output delivery in frequency range of 49.5 Hz to 50.5 Hz, voltage range of + 5 %
and power factor of 0.95 (lag) to 0.95 (lead), remain connected to grid as per the specified voltage-
time curve or table during fault or low voltage conditions and high voltage conditions, and active-
reactive power control. It shall also comply to the latest clause 40 (3) (i) (e) of these regulations.

(4) Generator step-up transformers.—
(a) The generator transformers shall comply with the requirements of the latest versions of the relevant
Indian Standards or International Electrotechnical Commission standards.

(b)(i) Water cooled transformers wherever feasible, shall be preferred and the type of cooling shall be
generally oil forced water forced or oil directed water forced.

(ii) In case, provision of water cooling is not feasible, oil forced air forced or oil directed air forced
type generator transformers shall be provided.

(c) (i) Selection of single phase or three phase transformers for hydro power stations shall be governed by
the transportation limitations and shall be finalised considering the status of load carrying
capacities of bridges, culverts etc. en-route.

(ii) In case of single phase transformers, one no. transformer shall be kept as spare for power plants
having three and more generating units.

(d) Generator Transformers shall be suitable for continuous operation at rated MVA on any tap with
voltage variation in accordance with relevant Indian Standards or International Electrotechnical
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Commission standards.

(e) Generator Transformer rating for pump turbine shall be sized according to higher of motor input
power or continuous maximum rating of generator.

(f) The generator transformers with oil forced water forced or oil directed water forced type cooling shall
be provided with two complete independent sets of cooling equipment each with 100% capacity and
the generator transformers with oil forced air forced or oil directed air forced type shall be provided
with adequate number of coolers with one cooler as standby.

(9) (i) On load tap changer may be considered for pumped storage schemes having reversible units.
(ii) The range of operation for the tap changer shall be governed by the power system requirements.

(h)(i) Surge arrester shall be provided on the high voltage side of each transformer in case of transformers
located in open area.

(ii) For transformers located in cavern, the requirement of the surge arrester characteristics, their
number and exact locations shall be decided based on the insulation co-ordination studies.

(i) Insulation levels for the transformers windings and bushings shall comply with the requirements
indicated in Table 10 under Regulation 45.

(j) Firewalls shall be provided as per the guidelines of BIS.

(K) The generator transformers having three phase rating of 120 MVA and above shall be provided with
on line dissolved gas analyzer system.

() Dynamic short circuit withstand test shall be conducted on one unit of each type and rating of
transformers, to validate the design and quality, unless such test has been successfully conducted as
per 1S 2026 part-5 within last 10 (ten) years on transformer of similar design. Criteria for similar
design shall be as per Annexure-J of CEA’s “Standard Specifications and Technical Parameters for
Transformers and Reactors (66kV and above)”.

(5) Unit auxiliary and station auxiliary AC supply systems.—
(a) Unit Auxiliary AC Supply System —

The auxiliary supply system of each generating unit shall be provided with unit auxiliary transformer to
feed the loads of the unit. The unit auxiliary transformers, dedicated for each unit, shall be provided for
supplying power to various unit auxiliaries from the unit to which these are connected. The essential
load consists of mainly cooling water pump motors, excitation system and AVR cooling fans, space
heaters and oil pressure unit etc. The capacity of unit auxiliary transformer shall be selected based on
the consideration that it is able to continuously cater to the requirement of all auxiliaries of the
respective unit. During the starting and stopping of the units, these unit auxiliaries shall be supplied
power from the station auxiliary AC supply system.

(b) Station Auxiliary AC Supply System —

(i) The station auxiliary AC supply system shall be designed to provide a high degree of reliability,
continuity of service and primarily to supply uninterrupted AC supply to station auxiliaries during
normal operation and unit auxiliaries during starting and stopping of the unit and during abnormal
events.

(ii) The station supply loads for various equipment shall be determined and normal maximum demand
shall be calculated at a diversity factor of 1.35. The availability of input supply shall be ensured
from the sources independent of station generation. In addition, adequate provision for meeting load
of auxiliaries for one unit during starting and/ or during the stopping of the unit shall also be kept

and for this purpose the unit auxiliary boards shall be connected to station auxiliary boards through
tie breakers.

(iii) Two nos. of Station Service Transformers of equal capacity one main and other as standby shall be
provided for supplying power to the station service board feeding power to the station auxiliaries.
In the event of AC supply failure, the station load shall be supplied by Reliable Power Supply
System of suitable capacity connected to the station service board. The station service transformers,
Reliable Power Supply System and station service boards shall be located at higher level.

(iv) The various auxiliary systems shall incorporate appropriate auto transfer scheme or manual change
over to bring in the reserve supply source as required to prevent the loss of unit(s) and to ensure the
equipment safety.

(c) The main or critical switchgear, motor control centres, Main Line Distribution Boards shall be fed by
2x100 % transformers or feeders and these shall be rated to carry the maximum load expected to be
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imposed.
(d) The electrical protective relays for unit auxiliary and station auxiliary supply system shall be of
numerical type with self-monitoring and diagnostic features.
(6) DC supply system.—
() The DC supply systems for hydro power stations shall comprise of batteries, battery chargers and DC

distribution boards. The standard voltage rating for the DC system shall be 220 V. Suitable converters may
be used for other desired voltage levels.

(b) The battery shall have sufficient capacity to meet unit and station loads in addition to 3 hours of
uninterrupted emergency illumination requirement. Further, DC requirement for Control and
Instrumentation purpose shall be as per clause 41(2) (k).

(c) DC system shall comprise of two DC battery sets (both battery sets of full capacity) each with one float
cum boost charger.

(d) The float cum boost battery charger as well as its automatic regulator shall be of static type. It shall have a
facility of both auto as well as manual control in both the float and boost modes.

(e) DC distribution boards shall be designed to supply the various station loads like normal continuous load,
emergency lighting load, excitation current for field flashing of generators and indicating lamp loads.

(f) The DC batteries, battery chargers, and DC distribution board shall be placed at a floor higher than that of
machine hall in underground power house and not below the machine hall floor in surface power house.

(7) Neutral earthing.— The earthing of neutral of various systems shall be as follows:
@) General transformer, : Solidly earthed.
Station transformer — HV
Winding star point

(b) 11 KV, 6.6kV or 3.3kV Through a suitable resistance in case of star or zig-zag
connected windings; or

Through artificial transformer with its secondary loaded with
suitable resistor in case of delta-delta connected windings.
(c)415V system : Solidly earthed.
(d) DC system : Unearthed
(8) Grounding System.—

() The grounding system shall be designed for a life expectancy of at least fifty years, for maximum fault
current of the system. MS flats or rods shall generally be used as main ground mat. The touch and step
potentials shall be maintained within acceptable limits as per relevant Institute of Electrical and
Electronics Engineers or Indian Standards or International Electrotechnical Commission standards.

(b) Grounding and lightning protection for the entire power station and other areas or buildings shall be
provided in accordance with relevant Indian Standards or Institute of Electrical and Electronics Engineers
standards.

(c) Separate distinct grounding systems, if feasible, shall be provided for power house, switchyard and remote
structures such as control buildings, communication buildings, spillway gate structures, storage buildings,
etc. and other civil or hydraulic structures and inter-connected, if required.

(d) Special attention shall be made for grounding of high voltage Gas Insulated Switchgear equipment,
computer networks and communication equipment as per the manufacturer’s recommendations.

(e) All equipment shall be grounded at two points for reliability.

(f) Provision at appropriate locations shall be kept for measurement of grounding resistance at regular
intervals.

(9) Ilumination.—

(@) (i) The illumination shall be provided as per relevant Indian Standards. Apart from normal AC
illumination system, emergency AC and DC illumination at strategic locations shall also be provided.

(ii) DC illumination shall be provided to enable safe movement of personnel and access to important
control points during an emergency.

(b)(i) Energy conservation measures shall be adopted, while designing the lighting system. Light Emitting
Diode based luminaires, Sodium vapour (high pressure) or other more efficient latest technology
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lighting fixtures shall be provided for outdoor lighting of areas such as switchyards, spillways and
dams, parking areas etc.

(ii) Automatic switching via photo electric cells can be adopted for outdoor lighting to optimize power
consumption.

(c) Metal halide fixtures shall be used for certain indoor areas such as erection bay, generator hall, machine
hall, turbine pit and other high bay areas where proper colour rendition is needed and long-life is essential.
(d) Light Emitting Diode lamps shall be used for battery powered emergency lights.

(10) (i) EHV or HV or LV power cables, busducts and control cables.— Cables shall be fire retardant low
smoke low halogen type. Directly buried cables shall be essentially armoured type.

(ii) Cables shall be derated for the site ambient and ground temperatures, grouping and soil resistivity as per
relevant Indian Standards. Wherever feasible or practical, HV or LV bus duct shall be used for
interconnection.

(11) Cable trenches and cable racks.—

(i) A comprehensive procedure for segregation or separation of cables of different types and voltages shall be
adopted for cable installation.

(if)For laying of cables in a power house, a broad based system involving cable gallery, tunnels, trenches,
cable racks, shafts etc. shall be provided.

(iii)In outdoor switchyards, a cable trench system shall be provided.
(iv)The main considerations shall be:
(a) Segregation and proper spacing shall be maintained;

(b) Control, auxiliary low voltage (up to 1.1 kV) power and medium voltage (above 1.1 kV and up to 66
kV) power cables shall be laid in separate trays/tiers preferably;

(c) Proper attention shall be given to ventilation and heat dissipation aspects particularly in case of HV
cables.

(12) Electrical protection system.—

(a)(i) Fully graded protection system with requisite speed, sensitivity and selectivity shall be provided for the
entire station.

(ii) Protection relays shall be configured in such a way that digital input points shall not pick up due to
stray voltages.

(b) Protective relays shall be used to detect electrical faults, to activate the alarms and disconnect or shut
down the faulted apparatus to provide for safety of personnel, equipment and system.

(c) Electrical faults shall be detected by the protective relays arranged in overlapping zones of protection.

(d) (i) All generating units shall have standard protection system to protect the units not only from faults
within the units and within the Station but also from faults in sub-stations and transmission lines.

(ii) For the generating units with a rating of more than one hundred mega watt, protection system shall be
configured into two independent sets of protection (Group A and B) acting on two independent sets of
trip coil fed from independent DC supplies, using separate sets of instrument transformers, and
segregated cables of current transformers and voltage transformers.

(iii) The main protection relays for the generators, motors, transformers and the transmission lines shall
generally be of numerical type.
(e) All relays used shall be suitable for operation with CTs secondary rated for one ampere or five amperes

as per relevant Indian Standards or International Electrotechnical Commission or Institute of Electrical
and Electronics Engineers standards.

(f) The protections to be provided for the generating units as a minimum shall be as per SCHEDULE-1V,
except for variable speed units which will have specialized protection functions.

(9) Relevant Indian Standards or International Electrotechnical Commission or Institute of Electrical and
Electronics Engineers standards shall be applied for protection of generators, transformers and motors.

(13) Motors.—
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(a) The AC Motors shall be squirrel cage or slip ring induction motors suitable for direct on line starting while
crane duty motors shall be squirrel cage type induction motors with variable voltage and variable
frequency drive as applicable.

(b) DC Motors shall be shunt wound. Temperature rise for air cooled motors shall be limited to 70° C by
resistance method for both class B and F insulation.

(c) All motors shall be either totally enclosed fan cooled or totally enclosed tube ventilated.
(14) Reliable Power Supply System.—

(a) The provision of Reliable Power Supply System shall be made to meet the requirement of emergency
power supply for essential station services and black starting of the unit considering the starting up of one
generating unit at a time during black start condition.

(b) In the event of station service power disruption and for standby supply during grid black out condition, it
shall be ensured that the essential auxiliaries of all the units are fed from Reliable Power Supply System
and non-essential loads are automatically tripped.

41. Control, Protection and Instrumentation.—

(1) General.—The control and instrumentation system provided for the Station shall be consistent with
modern power station practices and in compliance with all applicable codes, standards, Cyber security
regulations or codes or guidelines and safety requirements.

(2) Control and protection system.—

(a) (i) Unit and station control system shall be microprocessor or computer based distributed digital control
system interconnected through fibre optic cables or copper cables (for distances less than hundred
meters) having hundred percent redundancy.

(ii) Each generating unit shall have independent programmable logic controller with requisite
redundancies. The control of each unit from the unit control board shall be independent of each
other.

(b) The following control, operation and monitoring points shall be provided for the generating units
namely:-

(i) Manual control of individual equipment from control cubicle/control boxes located near the
equipment;

(ii) Manual and automatic control from unit control board located near the unit at machine hall;
(iii) Automatic operation from station control centre located in the power house control room;

(iv) Provision shall be made for automatic operation of plant from remote Centre. It shall be compatible
with the station control Centre and shall ensure transfer of data or communication signals.

(c) The control system shall be divided in the following groups with independent controls namely:-
(i) Generating unit controls;
(if) Common controls (for control of common auxiliaries);
(iii) Switchyard controls;
(iv) Dam gate controls (wherever applicable);
(v) Auxiliary Power Supply control

Provided that controls in (i) to (v) can be suitably merged on case-to-case basis depending
upon the extent of control required and the space availability.

Provided further that the above groups shall be interconnected and also controlled from the
control room through computerised control system and the type of interconnection with remote
equipment shall be through a reliable communication mode.

(d) The following modes of unit start and stop controls shall be provided namely:-
(i) Automatic start and stop;
(ii) Auto-inactive;
(iii) Step by step starting
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(e) As a backup to the microprocessor based controls, a relay based back up shutdown may also be provided
for parallel shutdown in case of emergency or protection master trip relay operation.

(f) A centralised control centre for the control of complete power station shall be installed in power house
control room. Computer based human machine interface shall be installed with operator control stations
having video display units, key board, printers, etc. for the operation of power station. For complete
overview of complete station, a passive mimic board of interconnected large video screen shall be
provided in the control room.

(g9) The emergency stop push button for each unit for unit shut down shall be provided in the control room.
The emergency push button shall be hard wired from unit control board.

(h) An automatic synchronizer with double channel design having frequency and voltage matching including
one set of synchronizing equipment for manual synchronizing shall be provided in each UCB. A
common manual synchronizing set shall be provided for smaller sets.

(i) Provisions for the historical storage/long term storage and retrieval of data shall be made.

(j) The computerized control system shall be compatible as per relevant IS or IEC standards for
communication with protection panel, Load Despatch Centre and other PLCs.

(k) Independent and reliable 230 VV AC UPS with 30 minutes backup with requisite redundancy shall be
provided for the computerized control system equipment location in control room and DC power supply
system shall be provided with minimum of 2 hours battery backup for controllers, input and output cards,
control network for equipment local control, Unit Control Boards, Station Control Centre, Switchyard
Controls, Dam Gate Controls as applicable and controls for common auxiliaries.

(3) Imstrumentation.—

42.

(a) Instruments such as transmitters, RTDs or other types of sensors, gauges, flow elements, transducers etc.,
shall be provided for comprehensive monitoring of various parameters.

(b) Microprocessor based vibration monitoring and analysis system shall be provided for crucial rotating
equipment.

Provisions Required for Protection of Power House against Flooding.—
(a) Following provisions shall be made for protection of Power House against flooding namely:-

Suitable number of submersible pumps with provision for automatic starting by means of level switches
shall be provided at main inlet valve floor, in addition to drainage and dewatering pumps as per Regulation
39(3);

(b) The control panels for dewatering and drainage pumps shall be located at a floor higher than that of
turbine floor;

(c) Suitable float switches shall be provided in power house building to give closing signal to the MIV in the
event of inundation of power house due to any reason including penstock rupture or leakage in penstock or
for some other reasons;

(d) The station service transformers and station service boards shall be located at higher level;

(e) The excitation cubicles, unit control panels, unit protection panels etc. shall be located in the machine hall
to the extent possible;

(f) The DC batteries, battery chargers and DC distribution boards shall be placed at a floor higher than
that of machine hall;

(9) Provision of individual hoisting mechanism for draft tube gates of each unit may be considered for quick
closing. The draft tube gates shall be capable of closing under unbalanced condition of water pressure;

(h) Elevation of pipe for central air admission shall always be above maximum flood level. Central admission
system shall be provided for air in runner area of Francis turbines;

(i) During Construction, the storage of Electro-mechanical equipment shall be made at elevation higher than
Flood level,

(j) During construction, appropriate measures shall be taken to avoid flooding of Power house from Penstock,
Tail race or other construction adits;

(k) As far as possible, the switchyard shall be constructed above the maximum flood level and wherever
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required, flood protection walls shall also be provided. The switchyard shall be designed to withstand
earthquake as per relevant Indian Standards;

(I) There should be regular maintenance (including mock drill of opening and closing) of Penstock Protection
Valve and the intake gates at regular intervals to ensure they are in proper working conditions so as to
prevent flooding;

(m) Sufficient measures should be taken to prevent ingress of water inside power plant in case of flood like
conditions. This may include provision of alternate channels for guiding flood water into river bypassing
the power plant.

Chapter 1V
PART-A
SUBSTATIONS AND SWITCHYARDS (66 kV AND ABOVE)
43.General. —
1) The transmission system shall be planned and designed in accordance with Central Electricity Authority’s
“Manual on Transmission Planning Criteria”.

Provided that the minimum rated short time withstand current of the equipment in substation or
switchyard of following voltage level shall be as per Table 6 below.

Table 6
Voltage level Rated short time withstand current
66 kV 31.5 kA (for 1 sec.)
110 kV or 132 kV 40 KA (for 1 sec.)
220 kV or 230 kv 50 kA (for 1 sec.)
400 kv 63 kA (for 1 sec.)
765 kV 50 KA (for 1 sec.)

2) If the fault level at a sub-station exceeds or is likely to exceed the permissible fault level with the addition
of more generators and termination of new transmission lines, adequate measures to limit the fault level like
sectionalization/ splitting of the sub-station bus or installation of series reactors on the line/ bus or installation of
Fault Current Limiter on line/bus/transformer/ reactor at the respective sub-stations shall be resorted to.
Appropriate measures shall be taken to address the impact of the addition of the series reactors or Fault Current
Limiter on existing system based on power system studies/dynamic simulations.

(3)  The sub-station or switchyard shall be designed and constructed to give a life of not less than thirty-five
years.

4) The sub-station or switchyard shall have 1S-61850 based Substation Automation System or Supervisory
Control and Data Acquisition system and Energy Management System and Substation Automation System or
Supervisory Control and Data Acquisition Gateway shall be capable of communicating with Load Dispatch
Centre, backup Load Dispatch Centre and Central Control Centre.

44. Design Considerations for Sub-stations and Switchyards. —

(1) The sub-station or switchyard shall be Air-Insulated Sub-station or Gas Insulated Sub-station or hybrid
substation or combination thereof. The factors to be taken into account for designing sub-stations shall be as
under namely:—
(a) The substation shall be designed for seismic requirement of the site as per relevant IS;
(b) Land area required shall be considered based on the present requirement and the planned future expansion;
(c)  The shunt capacitors, shunt reactors (bus reactors or switched or non-switched type line reactors),
Controlled Shunt Reactors, Static Volt Ampere Reactive Compensators, Static Compensators, Static
Synchronous Series Compensator, Static condenser, Fixed Series Capacitor, Thyristor Controlled Series
Capacitor, Phase Shift Transformer, or other Flexible Alternating Current Transmission System devices are
the power compensating devices, which shall be based on power system studies;
(d)  The selection of switching schemes shall be based upon requirements for operational flexibility, system
security, reliability, availability, criticality of load, maintainability and cost;
() For new substation, in any particular diameter of one and half breaker switching scheme, two
transformers of same voltage ratio or two reactors or a double circuit line shall not be connected and as far
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as possible, incoming and outgoing feeders shall be in the same diameter, so as to make direct connection in
case of outage of intermediate substation.

(2) Air Insulated Sub-stations —
(@) The switching schemes as per Table 7 shall be adopted at different voltage levels in Air Insulated Sub-

stations.
Table 7
Voltage level Switching Scheme
66 kV or 110 kV or 132kV Main and transfer bus scheme or Double bus scheme
220 kV or 230 kv Double main and transfer bus scheme or Double bus scheme or Main &
transfer bus scheme
400 kV or 765 kV or 1150 kV One and half breaker scheme

(b) Incase of Air Insulated Sub-stations, for bus-bars tubular aluminium pipe or flexible stranded conductor
shall be considered taking into account the power flow requirements, corona effect and ambient
conditions.

(c) Outdoor air insulated sub-station or switchyard shall be shielded against direct lightning stroke by
provision of overhead shield wire or earthwire or spikes (masts) or a combination thereof.

(3) Gas Insulated Sub- stations —

(&) Gas Insulated Sub- station shall be constructed in seismic prone areas, coastal areas, high altitude areas,
very heavily polluted areas and for locations where space is major constraint.

(b) The switching schemes as per Table 8 shall be adopted at different voltage levels for outdoor, indoor or
underground Gas Insulated Sub- station :

Table 8
Voltage level Switching Scheme
66 kV Single bus scheme or Main and transfer bus scheme or Double bus
scheme
110 kV or 132 kV or 220kV or 230kV Main and transfer bus scheme or Double bus scheme
400 kV or 765kV Double bus scheme or One and half breaker scheme

(c) Gas Insulated Sub- station enclosure shall be non-magnetic type and for 400kV and higher voltage
levels, it shall be isolated phase type.

(d) The arrangement of gas sections or compartments shall be such as to facilitate future extension on either
end without any drilling, cutting or welding on existing equipment from any manufacturer and without
the necessity of moving or dislocating the existing switchgear bays.

(e) The layout of Gas Insulated Bus Ducts shall be for easy accessibility & maintenance and the length of
bus bars, bus ducts, isolator sections shall be optimized considering effects of fast transient voltage due
to isolator operations.

() A crane of suitable capacity shall be installed in Gas Insulated Sub- station building for movement of

single largest module during installation and subsequent maintenance.
(4) Hybrid sub-station.—
(@) The bus-bars shall be air insulated type and switchgear shall have some or all functional units enclosed in
SFe gas insulated housing.
(b) The switching schemes as per Table 7 shall be adopted at different voltage levels.
(5) The Air Insulated Substation or Gas Insulated Substation with complete digitalization shall have (a)
digitalization at process level by introducing process bus architecture and merging unit for
conventional/non-conventional Instrument Transformers, (b) digitalization at station level with Ethernet

based communication on IEC-61850 protocol, (c) fibre optic cable links, (d) interface between process level
and station level through Intelligent Electronic Devices at bay level and (e) security against cyber attack.

(6) Mobile Substations . —
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(@)

(b)

Wherever required, the vehicle mounted mobile substation comprising of trailer, incoming and outgoing
high voltage and low voltage gas insulated or hybrid switchgears, power transformer, and associated
connectors etc. shall be considered for putting into immediate service to resume power supply in short
time in case of emergency or disaster.

The mobile substation shall comply with provisions of Central Electricity Authority Regulations and
Bureau of Indian Standards’ Codes.

(7) Grounding . —

(@)
(b)
(©)
(d)

The grounding system shall be designed as per IEEE 80 for expected life of the substation maintaining
the touch and step potential within acceptable limits throughout the life.

Special consideration shall be given for Gas Insulated Sub- station earthing design to handle high
frequency transients.

If earth enhancement compound or material is considered for effective grounding in high soil resistivity
area, the same shall be environmental friendly.

Condition assessment of earthing mat, earthing pits, earth rod, surface layer material, and associated

connections shall be carried out periodically to ensure effectiveness of grounding system and necessary
steps shall be taken to mitigate the deficiency, if any.

45, System design parameters. —

(1) The system design parameters of sub-station and switchyard equipment, except transformer and reactor, for
installations at altitude upto 1000 m above Mean Sea Level shall be as given below in Table 9.

Table 9

66 110 kV | 132 kV 220kV/230| 400 765 1150 kV

kv kv kV kv
Highest system voltage (kV) 72.5 123 145 245 420 800 1200
Rated frequency 50Hz
No. of phases 3
Rated insulation level
(i) Minimum Lightning impulse | 325 550 650 1050 1425 2100 2400
withstand voltage (1.2/50 micro
sec.)
(kvpeak)
(i)Minimum Switching impulse| NA |NA NA NA 1050 1550 1800
withstand  voltage (250/ 2500 (1425 for
micro sec.) dry and wet GIS)
(KVpear) (phase to earth)
(iili)Minimum One minute power| 140 230 275 460 630 830 1200
frequency withstand voltage dry (650 for | (960 for
(KVims) GIS) GIS)
Minimum  corona  extinction[NA NA NA NA 320 508 762
voltage (kV,ms phase to earth)
Maximum Radio Interference[NA NA 500 (at 92| 1000 (at 1000 (at | 2500 (at| 2500 (at
Voltage for any frequency KV rms) 156 kV 266 kv | 508 kV|762 kv
between 0.5 MHZ to 2.0 MHZ in rms) rms) rms) rms)
all positions (micro volts)
System neutral earthing Effectively earthed

(2) The insulation level for windings and bushings of the transformer and reactor and GIS bushings, for
installations at an altitude upto 1000 m above Mean Sea Level, shall be as per Table 10 below.
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Table 10
Windings Bushings
Rated power | Rated switching Rated Rated power |[Rated switching Rated lightning
Highest voltage for| frequency impulse lightning frequency impulse impulse
equipment withstand withstand impulse withstand withstand withstand
voltage voltage (KVpeac )| Withstand voltage (KVrs) Voltage (KVpea) voltage (KVpeax)
(KVims) (phase to earth) | voltage (phase to earth)
(kvpeak)
1200 kV NA 1800 2250 1320 1950 2550
800 kv NA 1550 1950 970 1550 2100
960 (GIS)
420 kV 570 1050 1300 695 1050 1425
650 (GIS)
245 kV 395 750 950 505 850 1050
460 (GIS)
145 kv 275 540 650 305 NA 650
123 kV 230 460 550 255 NA 550
72.5kV 140 NA 325 155 NA 325
52 kv 95 NA 250 105 NA 250
36 kv 70 NA 170 77 NA 170
24 kV 50 NA 125 55 NA 125
17.5 kV 38 NA 95 42 NA 95
12 kv 28 NA 75 30 NA 75

(3) For installations at altitudes higher than 1000 m above Mean Sea Level, altitude correction factor on the
applicable parameters such as rated insulation level, temperature rise limit, clearances and arcing distance for
external insulation at the service location shall be applied as per methodology specified in relevant standards.

46. Salient Technical particulars of major equipments. —
(1) Power Transformers. —

(@)

(b)
(©)
(d)

(€)

Power transformer shall be designed, manufactured, tested and commissioned as per Central Electricity
Authority’s “Standard Specifications and Technical Parameters for Transformers and reactors (66kV and
above)”.

At existing sub-stations, the impedance, vector groups, OLTC connection and range etc. of a new
transformer shall be matched with that of the existing transformer, if parallel operation is desired.

In case single phase transformers are provided, minimum one single phase transformer of each rating
shall be provided as spare for the entire substation or switchyard

Dynamic short circuit withstand test shall be conducted on one unit of each type and rating of

transformers, to validate the design and quality, unless such test has been successfully conducted as per
IS 2026 part-5 within last ten years on transformer of similar design. Criteria for similar design shall be as
per Annexure-J of Central Electricity Authority’s “Standard Specifications and Technical Parameters for
Transformers and Reactors (66kV and above)”.

Soak Pit and Oil collecting pit:

(i) An oil soak pit shall be designed & provided below each oil filled transformer or reactor to
accommodate at least 150% of total quantity of oil contained in the transformer or reactor with
minimum 300 mm thick layer of gravels or pebbles of approximately 40 mm size (spread over a steel
iron grating or trans rack) providing free space below the grating.

(if) Alternatively, an oil soak pit shall be provided below each transformer or reactor, to accommodate
one-third of total quantity of oil contained in the transformer or reactor with minimum 300 mm thick
layer of gravels or pebbles of approximately 40 mm size (spread over a steel iron grating or trans
rack) providing free space below the grating provided a common remote oil collecting pit of capacity
at least equal to oil quantity in the largest size transformer or reactor is provided for a group of
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transformers or reactors and bottom of the soak pit below the transformer or reactor shall be
connected to the common remote oil collecting pit with drain pipe of minimum 150 mm diameter
with suitable slope for fast draining of oil or water through gravity from soak pit to the common
remote oil collecting pit.

(iii) Every soak pit below a transformer or reactor shall be designed to contain oil dropping from any part
of the transformer or reactor.

(iv) The common remote oil collecting pit and soak pit (when remote oil collecting pit is not provided)
shall be provided with automatic pumping facility, to always keep the pit empty and available for an
emergency.

()  The disposal of transformer oil shall be carried out in an environmental friendly manner.
(2) Shunt Reactor and Neutral Grounding Reactor . —

(@ Shunt Reactor and Neutral Grounding Reactor shall be designed, manufactured, tested and
commissioned as per Central Electricity Authority’s “Standard Specifications and Technical Parameters
for Transformers and Reactors (66kV and above).

(b) Wherever required, the neutral of the line shunt reactors shall be grounded through adequately rated
Neutral Grounding Reactors to facilitate single phase auto-reclosure.

(c) Wherever line reactor is proposed to be used as Bus reactor also, suitable arrangement shall be provided
to bypass the Neutral Grounding Reactor.

(d) The Neutral Grounding Reactor used for 765 kV and 400 kV line shunt reactors, shall be protected by
means of 145 kV surge arresters of suitable rating.

(e) The Neutral Grounding Reactor used with 220 kV and 132 kV line shunt reactors, shall be protected by
means of 36 kV surge arresters of suitable rating.

(f)  The neutral of bus reactor shall be solidly grounded.

(9) In case single phase shunt reactors are provided, then minimum one single phase unit of each rating shall
be provided as spare for entire substation or . switchyard.

(h) Soak pit and oil collecting pit as per clause (e) of sub-regulation (1) of regulation 46 for oil filled reactor
and NGR shall be provided.

(3) Shunt Capacitors. —
(a) Capacitor banks shall not be provided at voltages higher than 132 kV.

(b) The redundancy in the number of Capacitor units shall be provided to avoid reduction in reactive
compensation due to failure of the Capacitor units
(4) Circuit Breaker. —
(&) The circuit breaker shall be of class M2 with regard to mechanical endurance.

(b) The circuit breakers of 220kV and above voltage class shall be suitable for single phase and three phase
auto-reclosing and circuit breakers of 132kV and below voltage class shall be suitable for three-phase
auto-reclosing. Provided that, wherever frequent line to ground faults are encountered on 132 kV lines,
Circuit breakers of 132kV class shall be suitable for single phase auto- reclosing.

(c) Each circuit breaker shall be provided with two numbers of trip coils fed through two separate DC
supply feeders for greater reliability.

(d) The circuit breaker shall have the provision for local manual trip, which shall be at a position easily
accessible to the operating person.

() The circuit breakers of 220 kV and above voltage class shall have a trip circuit supervision relay for both
trip coils, DC supervision relays and lockout relay.

(f) Maximum Rated break time for circuit breakers of different voltage classes shall be as given in Table 11

below:
Table 11
Voltage Class Rated break time
1150 kV 40 ms
765 kV 40 ms
400 kv 40 ms
220 kV/ 230 kv 60 ms
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132 kV/ 110 kV 60 ms

66 kv 100 ms

()]

(h)

(i)
)

The circuit breakers of 400 kV voltage class for lines of length more than 200 km and of 765 kV voltage
class shall be provided with PrelInsertion Resistors or Controlled Switching Devices for controlling
switching over voltage.

Controlled Switching Devices shall be used for minimizing switching transients and inrush currents in
transformers and reactors of 400kV and above voltage class.

Provided that, this requirement is not applicable for generator transformer.

Due attention shall be given to the operating time and mechanical scatter of Circuit Breakers and grid
condition at the point of interconnection while going for use of Controlled Switching Devices.

The Controlled Switching Device shall be used only during intentional energization or de-energization
of associated Circuit Breaker and shall remain bypassed otherwise including during fault tripping.

(5) Disconnector and Earthing Switch. —

(@)
(b)

(©
(d)

(€)
()
(9)

Earthing switches shall be provided at appropriate locations to facilitate earthing of outgoing
transmission lines to enable maintenance.

The main blades and earth blades shall be interlocked with both electrical and mechanical means, which
shall be fail-safe.

The disconnectors shall be of M2 class and suitable for Bus Transfer Current Switching duty.

The disconnectors shall be suitable for local electrical and manual and remote electrical (from control
room) operation.

Earthing switches used in lines for 110 kV and higher voltages shall be suitable for induced current
switching duty of Class B.

Earthing switches shall be suitable for local electrical and manual operation and only local operation is
recommended for earth switches.

In case of GIS installations, high speed earthing switches shall be provided for grounding purpose at
overhead line terminations and cable terminations and shall have rated fault making capability.

(6) Current Transformer. —

(@)

(b)
(©)
(d)
()

The rated currents and ratio, the number of secondary cores, accuracy class, burden, secondary winding
resistance, knee point voltage, and excitation current shall be in accordance with the requirements of the
protection and metering system.

The rated burden of cores shall be closer to the maximum burden requirement of metering and protection
system for better sensitivity and accuracy and shall not exceed 20 VA.

Instrument Security Factor shall be less than five for Current Transformers upto 400 kV voltage class
and less than ten for Current Transformers of 765 kV and 1150 kV voltage class.

The accuracy class for metering core shall be equal to or better than the accuracy class of the meter
specified in the Central Electricity Authority (Installation and Operation of Meters) Regulations, 2006.

In case of digital substations, Non-Conventional Current Transformers or conventional Current Trans-
formers with merging units that are interfaced with the process bus and station bus architecture shall be
used.

(7) Voltage Transformer. —

(@)
(b)
(©)
(d)

(€)

The number of secondary cores, accuracy class and burden shall be in accordance with the requirements
of the protection and metering system.

The rated burden of Voltage Transformer cores shall be closer to the maximum burden requirement of
metering and protection system for better sensitivity and accuracy and it shall not exceed 50VA.

The accuracy class for metering core shall be equal to or better than the accuracy class of the meter
specified in the Central Electricity Authority (Installation and Operation of Meters) Regulations, 2006.

Wherever Power Line Carrier Communication is provided, Capacitor Voltage Transformer complying
with relevant standards shall be used as the same are suitable for carrier coupling and the capacitance of
Capacitor Voltage Transformer shall be decided depending on Power Line Carrier Communication
requirements.

In case of digital substations, Non-Conventional Voltage Transformers or conventional Voltage Trans-
formers with merging units that are interfaced with the process bus and station bus architecture shall be
used.
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(f) Gas insulated voltage transformers, if used, shall be electromagnetic type.
(8) Surge Arrester. —

(a) Station class (i.e. Station Low duty, Station Medium duty and Station High Duty), gapless metal oxide
(Zn0O) type surge .arresters shall comply to relevant standards.

(b) The rated voltage, continuous operating voltage, energy handling capability, nominal discharge current
and other characteristics of a surge arrester shall be chosen in accordance with power system
requirements.

(c) Surge arresters shall be provided at locations decided in accordance with insulation coordination studies.

(d) Air Insulated Substation Surge Arresters shall be fitted with pressure relief devices and diverting ports
or fitted with prefabricated week spots (in case of polymer housing) suitable for preventing damage of
housing .
(e) A leakage current monitor with surge counter shall be provided with each surge arrester.
(9) Line Trap. —
(@) Line trap complying with the relevant Indian Standards shall be used in lines with Power Line Carrier
Communication system.

(b) Line trap shall consist of a main coil in the form of an inductor, a tuning device and a protective device
and in conjunction with a coupling capacitor/ Capacitor Voltage Transformer, it shall form a parallel
resonant circuit.

(c) The tuning device shall be so arranged as to permit replacement without removing the line trap.

(d) The tuning as well as protective device shall be so designed that neither significant alteration in the line
trap blocking requirements or protective function nor physical damage shall result from either
temperature rise or the magnetic field of the main coil at rated continuous current or rated short time
current.

(10) Insulators. —
(@ The minimum specific creepage distances of insulators shall be as per Table 12 below:

Table 12
Pollution level Specific Creepage distance
Very light 20 mm/kV (corresponding to the line to line highest system voltage)
Light and medium 25 mm/kV (corresponding to the line to line highest system voltage)

Heavy and very heavy| 31 mm/kV (corresponding to the line to line highest system voltage)
pollution areas and areas
upto 50 km from sea shore

47. Sub- station and switchyard support facilities. —
(1) Alternating Current and Direct Current Supply. —

(@) Alternating Current and Direct Current supplies shall be provided as per requirements given in Central
Electricity Authority (Technical Standards for Connectivity to the Grid) Regulations, 2007 and for
computation of capacity of battery for Direct Current supply in attended sub- station or switchyard, in
general, the minimum durations assumed shall be as per Table 13 below:

Table 13

Steady and continuous load 3 hours

Emergency lighting loads 1 hour

Provided that communication equipment at substations shall be provided with battery backup as per
requirement of Central Electricity Authority (Technical Standards for Communication System in Power
System Operation) Regulations 2020.

(b) Alternating Current and Direct Current supply system shall be so designed as to meet the requirement of
present as well as planned future bays of the sub- station.

(c) For 132 kV and above substations Direct Current system shall comprise of two sets of Direct Current
battery each with separate float cum boost charger with auto changeover. Substations below 132 kV shall
be provided with one set of battery and charger.

(d) The voltage rating for the Direct Current system for control and protection for 66 kV and 132 kV
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substations shall be 110 V or 220 V DC and for 220 kV and above substations it shall be 220 V DC.
(2) Lighting. —
(@) Adequate indoor and outdoor lighting including street lighting shall be provided for the sub- station and
switchyard.

(b) Adequate normal and emergency AC and DC lighting shall also be provided in the control room and
other identified locations of the sub- station or switchyard.

(c) Energy conservation measures and energy efficient lighting devices shall be adopted, while designing the
lighting system.
(d) Awverage illumination levels shall be maintained as per relevant standard.
(3) Control Room and Kiosk. —

(@) Sub-station or switchyard control room and/or bay kiosks shall be provided to house the control and
relay panels, bay control units, Intelligent Electronic Devices, protection relays, Substation Automation
System, Supervisory Control & Data Acquisition System, Power Line Carrier Communication
equipment, Optical Line Terminal Equipment, telemetry equipment and recording equipment, AC and
DC distribution boards, DC batteries etc.

(b) Air conditioning with humidity control feature shall be provided in the control room as a functional
requirement depending upon site environmental condition.

(4) Power and Control Cables. —
(@) Cables shall be Flame Retardant Low Smoke and Halogen type as per relevant Indian Standards.

(b) For laying of cables a broad based system involving cable galleries, trenches, cable racks, shafts, cable
sealing system etc. shall be provided.

(c) In outdoor switchyards, a cable trench system shall be provided and a comprehensive philosophy of
segregation and proper spacing between cables shall be maintained.

(d) Power cables and control cables shall be laid on separate tiers.

(e) The laying of different voltage grade cables shall be on different tiers according to the voltage grade of
the cables with higher voltage grade cables in topmost tier and control cables in bottommost tier.

(f) The cable trench shall be properly sloped so as to drain freely any water which may enter the trench and
suitable arrangement shall be provided to drain out excess water.

(5) Oil Evacuating, Filtering, Storing, Testing and Filling Apparatus. —

To monitor the quality of the oil for satisfactory performance of transformers and shunt reactors, and for
periodical maintenance, necessary arrangement shall be made for oil evacuating, filtering, storing, testing
and filling.

(6) Gas Filling, Evacuation, Filtering, Drying & Recycling Plant. —
Gas filling, evacuation, filtering, drying and recycling plant with adequate storage capacity shall be
provided at a sub- station or switchyard or for a cluster of sub-stations and switchyards along with trolley
for filling in or evacuation of gas from circuit breaker or gas insulated switchgear and to monitor the
purity, moisture content, decomposition product etc. of the gas.

48. Protection and control. —
(1) Protective Relaying System. —

(@) Selective, sensitive, fast, graded and reliable protection system shall be provided for transmission lines,
transformers, reactors, and bus bars so as to automatically isolate the faulty element minimizing the
damage in the event of fault or abnormal condition.

(b) All major protection relays shall be of numerical type and communication protocol shall be as per IS-
61850.

(2) Grouping of Protection. —

(a) The protection circuits and relays shall be electrically and physically segregated into two groups each
being independent and capable of providing uninterrupted protection even in the event of one of the
protection group fails or taken out for maintenance.

(b) Interconnection between these two groups shall not generally be attempted. However, such
interconnection shall be kept to the bare minimum, if found absolutely necessary.

(3) The protections required in respect of transmission lines, transformers, reactors and bus bars is indicated in
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(4)

(5)

(6)

SCHEDULE-V.
Disturbance Recorders, Event Loggers and Time Synchronization Equipment. —

(@) Each line or transformer or reactor or any other bay shall be provided with facility for disturbance
recording, event logging and Time Synchronizing Equipment.

(b) Each line shall be provided with facility for distance to fault locator.

(c) All Disturbance Recording system shall have minimum recording time of 3 seconds (0.5 seconds for pre-
fault and 2.5 seconds for post fault).

(d) Time Synchronizing Equipment complete with antenna, all cables and processing equipment shall be
provided to receive synchronizing pulse through Global Positioning System or Indian Regional
Navigation Satellite System Navic compatible for synchronization of event logger, disturbance recorder,
Phasor Measurement Units, and Supervisory Control and Data Acquisition System or Substation
Automation System.

Optical Ground Wire and Power Line Carrier Communication. —

(@) Optical Ground Wire along with necessary terminal equipment shall be provided on transmission lines of
voltage rating of 110 kV and above for speech transmission, line protection, and data channels.

(b) The primary path for tele-protection shall be on point-to-point Optical Ground Wire and alternative path
shall be either on Power Line Carrier Communication or predefined physically diversified Optical
Ground Wire paths.

(c) For reliable communication below 110 kV level the Central Electricity Authority (Technical Standards
for Communication System in Power System Operation) Regulations, 2020 shall be used.

(d) The protection system for 400kV and higher voltage transmission line and the line compensating
equipment shall have one hundred percent back up communication channels i.e. two channels for tele-
protection in addition to one channel for speech plus data for each direction:

Provided that, for 220 kV, 132 kV, 110 kV and 66 kV lines, the channel for speech plus data can also
be used for tele-protection.

(e) The generating company and the transmission licensee or transmission licensees at both end of
substation or switchyard shall coordinate with each other and ensure the compatibility of Optical Ground
Wire and Power Line Carrier Communication equipment at their respective ends.

Phasor Measurement Units . —

(@) Synchrophasor measurement using Phasor Measurement Units along with fibre optic connectivity,
Global Positioning System Receiver and communication equipment shall be provided for monitoring the
entire interconnected grid on real time basis at substations of 400 kV and above voltage level, switchyard
of generating stations at 220 kV and above voltage level, Alternating Current side of converter bays of
High Voltage Direct Current stations and pooling point of renewable energy generating stations of fifty
mega watt and more and Battery Energy Storage System of fifty mega watt and more.

(b) Phasor Measurement Units shall comply with IS 60255-118-1-2018.

(c) The dispersedly located Phasor Measurement Units shall communicate with Phasor Data Concentrators
installed at certain strategic locations at State, Regional and National level.

49. Salient Technical Particulars/ Requirements of High Voltage Direct Current Terminals Stations. —

1)

()
3)
(4)

Q)

The provisions given at Regulations 43, 44, 45, 46, 47, and 48 shall also be applicable for the Alternating
Current equipment installed in the High Voltage Direct Current terminal station to be developed for bulk
power transfer over long distances or asynchronous connections (back to back) between areas operating with
different frequency regimes.

The High Voltage Direct Current station shall be designed and constructed to give a life of not less than thirty-
five years.

The interfacing with the Direct Current line (overhead or cable), existing Alternating Current network,
Telecommunication network, and Load dispatch center shall be properly planned and designed.

The ratio of fault level in MVA at any of the convertor station (for conventional current source type), to the

power flow on the High Voltage Direct Current bipole shall not be less than three under any of the load-
generation scenarios.

Technical details of High Voltage Direct Current terminals or stations for Line Commuted Converter based
technology and Voltage Source Converter based technology are given in SCHEDULE-VI.
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PART -B
SUB- STATIONS (33/11 kV, 33/22kV AND 22/11kV)
50. System Parameters. -
1) The system shall conform to the design parameters indicated in Table 14 below:
Table 14
Parameter 33 kV 22 kV 11kV

Nominal system voltage (kV) 33 22 11
Highest system voltage (kV) 36 24 12
Frequency (Hz) 50 50 50
Lightning impulse withstand voltage (KV peax) 170 125 75
Power frequency withstand voltage (dry) (KVms) 70 50 28

(2) System earthing shall be as per Central Electricity Authority (Measures relating to Safety and Electricity
Supply) Regulations, 2010 or any successor or subsequent Regulations in this regard.

51. General Consideration for 33/11 kV, 33/22 kV and 22/11 kV Sub-stations and Switching Stations. -
(1) The sub-station shall be indoor or outdoor or underground type depending upon the site requirement.
(2) The sub-station shall be either air insulated or gas insulated or hybrid, as the case may be:
Provided that in coastal areas substation shall be GIS.

(3) The 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub-stations shall have adequate capacity to cater to load growth
for at least five years.

(4) The maximum capacity of 33/11 kV or 33/22 kV or 22/11 kV sub-station shall be 100MVA, 75 MVA
and 75MVA respectively.

(5) To meet N-1 contingency, each 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub-station shall normally have :
(a) two or more transformers and
(b) two incoming feeders from two different sources.

(6) In case both (the 33 kV or 22 kV) incoming feeders to the sub-station are from the same source (sub-
station), each feeder shall supply independent sections of the 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub-
station, the two sections being isolated from each other by bus sectionalizer or isolators.

(7) All sub-stations shall have independent circuit breaker control of 33 kV or 22 kV incoming feeders,
transformers and 22 kV or 11 kV outgoing feeders.

(8) All the incoming feeders feeding the sub-stations shall have independent circuit breaker at source end.

(9) The incoming and outgoing feeders shall be on multi circuit towers to minimize the Right of Way
requirement.

(10) The layout of the sub- station itself shall be such that the fire shall not spread from one to other
equipment and areas as far as possible.

(12) While selecting equipment for the sub-station de-rating due to increase in altitude and for cables due to
death of burial in the ground shall be given due consideration as per the altitude/depth of burial at the site.

52. Selection of Site. - The selection of the site of the sub-station shall be done on the basis of the following
namely:-

(@) The site shall take into consideration the capacity and location of the feeding grid sub-station, load in
the area, spatial load forecast, demographic factors, the existing network configuration, etc. and the
economic, and environmental considerations;

(b)  The site shall be near the load center;

(c) The site shall be such that it is convenient for terminating extra high voltage or high voltage lines or
cables;

(d) The site shall not be in a low-lying area to avoid flooding during the rains;
(e) The site shall be easily approachable in all the seasons;

(f)  The site for air-insulated sub-station shall be away from garbage dumping ground to avoid vulture
faults;

() The land shall be reasonably levelled and shall not have any open drainor nallah or road crossing it.
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53.

54,

55.

56.

57.

Switching Arrangements. - (1) Switching arrangements shall ensure operational flexibility, system safety
and reliability.

(2) Single bus, single bus with bus sectionalizer, main and transfer bus, double bus or mesh arrangement shall
be adopted as per requirement.

System Configuration. - The system configuration shall be radial, ring or combination of both as per
requirements namely:-

(1) The radial configuration shall be minimized to improve reliability;

(2) In densely loaded city centers, and for essential services and installations, the system shall be of ring
configuration.

Power Transformers. - (1) The transformers shall comply with the relevant IS.

(2) The 33/ 11 kV or 33/ 22 kV or 22/ 11 kV transformers shall have delta star or delta-zigzag winding
connection.

(3) At existing sub-stations, the percentage impedance, vector groups, on load tap changer connection and
range of the new transformer shall match with that of the existing transformer.

(4) The type and place of installation of transformer shall be as per Central Electricity Authority (Measures
relating to Safety and Electric Supply) Regulations, 2010 or any successor or subsequent Regulations in this
regard.

(5) Transformers shall withstand, without injurious heating, combined voltage and frequency fluctuations
which produce the over fluxing conditions as: 125% for 1 minute, 140% for five seconds and 150% for one
second.

(6) Each transformer shall be provided with gas and oil actuated Buccholz relay fitted with alarm (local and
remote) and trip contacts, if applicable.

(7) (a) A transformer with off-circuit tap changer shall have taps ranging from (+) 5% to (-) 10% in steps of
2.5% each on the higher voltage winding for variation in the voltage.

(b) The tap changing switch shall be located in such a way that it can be operated from ground level.

(c) The switch handle will be provided with a locking arrangement along-with tap position indication, for
locking the switch.

(8) (a) On load tap changing device shall be provided with transformers of 3.15 MVA and higher rating for
better voltage control by manual and automatic means.

(b) A transformer with on-load tap changer shall have taps ranging from (+) 5% to (-) 15% in steps of
1.25% each on 33 kV or 22 kV winding for voltage variation.

(9) All electrical safety requirements, clearances and ventilation shall be as per Central Electricity Authority
(Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or subsequent
Regulations in this regard.

(10) (a) For indoor installation, the room shall be well ventilated for escape of heated air.
(b) air inlets shall be provided near the floor and outlets near the ceiling.

(11) A transformer shall be physically checked and tested for its electrical and mechanical performance
characteristics as per relevant IS before commissioning.

(12) Transformer Health Monitoring system shall also be provided for monitoring the health of power
transformers.

(13) A transformer shall be provided with two separate body earthing terminals which in turn shall be
connected to two separate earth points, besides neutral earthing terminal.

Bus-bars. — (1) Bus-bars shall be of Rigid type or Strain type.

(2)  Bus-bar shall be able to carry the expected maximum load current continuously without exceeding the
temperature rise limit as per relevant IS.

(3) The capacity of a bus-bar shall also be checked for maximum temperature rise of the conductor under
short circuit conditions.

(4)  The bus-bar connections and insulator supports shall be mechanically strong and bus-bars shall be
supported so as to withstand the stresses generated by vibrations and short circuits.

(5)  Aluminium or Copper used for bus-bars shall conform to relevant IS.
Structures. - (1) Structures shall be provided for. -
(a) Incoming and outgoing gantries and/or cable supports and terminations;
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58.

59.

60.

61.

62.

(b)Circuit breakers, isolators, fuses, insulators, CTs and PTs (potential transformers);
(c) Bus-bars and insulators.

(2)  Switchyard structures shall be made of fabricated steel, reinforced cement concrete or pre-stressed
concrete, rail or rolled steel joist depending on technical and economic considerations.

(3)  The structures shall be able to withstand tension of conductors and load of the equipment and
accessories without guys or stays.

(4)  The steel structures shall be hot dip galvanised or painted:
(5) Inhighly polluted and corrosive atmospheric conditions galvanised structures with paint shall be used.

(6)  Adequate muffing above the ground level shall be provided to avoid water accumulation near the
structures.

Insulators. - (1) The insulators shall comply with relevant IS.

(2)  The station design shall be such that number of insulators is minimum but at the same time reliability
of supply is ensured.

(3)  Suitable means shall be provided to accommodate conductor expansion and contraction and there shall
not be any undue stress on any part or equipment due to temperature change.

(@) The minimum creepage distances for different pollution levels shall be as per Regulation 43.
(5)  The post insulators shall be of pedestal type or Solid Core Station type.

(6) In the areas where problem of insulator pollution is expected (such as near sea or thermal power
station, railway station, industrial area, etc.) special insulators viz. semi conducting glazed porcelain or
polymer insulators with higher leakage resistance and creepage distance shall be used to minimize the
flashover.

(7)  The special coating like Room Temperature Vulcanized coating may also be used on the insulators in
polluted areas as per requirement.

Circuit Breakers. - (1) Circuit breakers shall comply with the relevant IS and shall be SFg or vacuum type.
(2) The rated voltage of the circuit breakers shall be as per highest system voltage.

(3) Rated short time current rating of 33 kV circuit breakers shall not be less than 25 kA for one second and
for 22 kV or 11 kV CBs shall not be less than 16 kA for one second.

(4) The operating mechanism of circuit breakers shall be motor operated spring charged type or magnetic
actuator type.

(5) The circuit breaker shall be provided with anti-pumping and trip free features.
(6) The indoor circuit breakers shall be metal clad, either fixed type or draw out type.

(7) The rated rupturing capacity of the circuit breaker to be installed at any new sub-station shall be at least
25% higher than the calculated maximum fault level at the bus to take care of the increase in short circuit
levels as the system grows.

Isolators and Earthing Switches. - (1) The isolators shall be as per capacity of substation and shall comply
with relevant IS.

(2) The operating mechanism for the isolators and the controlling circuit breaker shall be interlocked so that
the isolators cannot be opened unless the corresponding breakers are in open position.

(3) Earthing switches shall be provided at various locations to facilitate maintenance.

(4) Main blades and earth blades of earthing switches shall be interlocked, both electrically and
mechanically.

(5) Earthing switches shall be motor operated as well as suitable for manual operation and only local
operation is recommended for earth switches.

Control and Relay Panels. - (1) The control and relay panels shall conform to relevant IS.
(2) The panel shall be provided with:
(@) Numericalover current and earth fault relays conforming to relevant IS.

(b) Measuring instruments such as ammeter, voltmeter and energy meter for 33 kV, 22 kV and 11 kV
systems.

(c) Mimic diagrams or Bay control unit (BCU).
(d) Annunciation, alarms and trip facilities.
Surge Arrestor. — (1) Distribution class, gapless metal oxide (ZnO) type surge arresters conforming to
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63.

64.

65.

66.

relevant IS shall be provided on the buses, high voltage and low voltage sides of all transformers and on the
incoming terminations of 33/ 22 kV lines.

(2) The surge arrester which responds to over-voltages without any time delay shall be installed for protection
of 33 kV, 22 kV and 11 kV switchgear, transformers, associated equipment and 33 kV, 22 kV and 11kV lines.

(3) Surge arresters shall be single-phase units suitable for outdoor duty.

(4) The rated voltage of surge arresters shall be 30 kV, 20kV, 9 kV and nominal discharge current rating shall
be 10 kA, 7.5kA and 5 kA for use on 33 kV, 22 kV and 11 kV systems respectively.

(5) Surge arresters for transformers shall be mounted as near the transformers as possible and the star point
shall be connected to the independent earthing point.

Instrument Transformers (Current and Voltage Transformers) -

(1) Current transformers (CTs) -

)

(@) Current transformers shall comply with relevant IS.

(b) The rated current and ratio, the number of secondary cores (protection and/or metering), accuracy class,
burden, secondary winding resistance, knee point voltage, instrument security factor and excitation
current shall be as per the requirements of the protection and metering system.

(c) The selection of CT secondary current (5A or 1A) shall be based on the CT burden and knee point
voltage.

(d) The CT may be oil filled or resin type for outdoor use and shall normally be cast resin type for indoor
use.

(e) The accuracy class for metering core shall be as per the Central Electricity Authority (Installation and
Operation of Meters) Regulations, 2006.

Voltage transformers (VTs) -
(a) Voltage transformers shall conform to relevant IS.

(b) The number of secondary cores (protection or metering), accuracy class and burden shall be as per the
requirements of the protection system.

(c) Voltage transformers shall be of inductive type or capacitor type.

(d) The voltage transformers shall be oil filled or cast resin type for outdoor use:
Provided that the indoor voltage transformers shall be cast resin type.

(e) Multiple earthing of voltage transformers shall be avoided under any circumstances.

(f) The accuracy class for metering core shall be as per the Central Electricity Authority (Installation and
Operation of Meters) Regulations, 2006.

Control Room. - (1) Control room shall be provided to house the control and relay panels and all other
indoor equipment, and measuring, monitoring and recording system required for control and operation of the
sub-station.

(2) Adequate space shall be provided for the operation and maintenance staff.
(3) Provision of space for future expansion shall also be kept.

Earthing Arrangement. - Earthing shall be carried out in accordance with relevant IS and Central Electricity
Authority (Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or subsequent
Regulations in this regard.

Reactive Power Compensation. — (1) Capacitors, residual voltage transformers and neutral current
transformers shall be as per relevant IS.

(2) Shunt capacitors shall be connected on secondary side of 33/11 kV, 33/22 kV or 22/11kV transformers if
found necessary based on network studies conducted

(3) Where un-switched (fixed) capacitors are provided, the rating shall be chosen so as to prevent over
compensation during off peak periods.

(4) Each capacitor unit shall be provided with a built-in discharge resistor of adequate rating to discharge the
residual voltage as per relevant IS.

(5) The capacitors shall be fixed firmly to the supporting structure to make them immovable.

(6) Where the sub-station is feeding loads which have high harmonic levels, suitable harmonic filters shall be
installed.

(7) In cases of sub-stations loaded with highly fluctuating loads like arc furnaces etc., flickers and voltage
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67.

68.

69.

70.

regulation problems may be overcome by installation of static var compensators (SVCs) or STATCOM.
Power and Control Cables. - (1) Cables shall be as per relevant IS.

(2) Cable laying shall be done complying with requirements of relevant IS including manufacturer’s
recommendation.

(3) The cables shall be segregated by running in separate trenches or on separate racks, with the highest
voltage class cables laid at the highest racks or tiers.

(4) Cables shall not be laid directly on the trench floor.
(5) The cable trenches shall be properly sloped so as to drain freely any water which may enter.

(6) Care shall be taken in sub-station design to permit easy entry of cables into switchgear and convenience of
handling afterwards.

(7) Segregation of AC and DC control cables and power cables shall be done.
(8) Sufficient extra length of cable shall be provided for repair of faults in terminations inside the switchgear.

(9) The relevant drawings of cable sizes, routes and termination details of control cables in the panels shall
be available at work site and shall be preserved for future use and reference in the sub-station.

(10) All cable ends shall be suitably labelled to facilitate easy identification.
(11) Power Cables:
(a) Power cables shall be cross linked poly ethylene (XLPE) insulated, poly vinyl chloride sheathed type;

(b) Cables shall be flame retardant low smoke and low halogen type or flame retardant low smoke zero
halogen type;

(c) Cables shall be de-rated for the site’s ambient and ground temperature, grouping and soil resistivity
as per IS;

(d) Proper attention shall be given to ventilation or heat dissipation aspects particularly in case of HV
cables.

(12) Control Cables. -
(a) The control cables shall be of copper;
(b) Separate control cables shall be used for each CT and VT,;
(c) Ferrules used on ends of control cables shall match with the details shown in the relevant termination
drawings;
(d) Adequate number of spare cores shall be included in all control cables.

Telecommunication System.- A dedicated and reliable telecommunication system as per Central Electricity
Authority (Technical Standards for Communication System in Power System Operations) Regulations, 2020
as amended from time to time. The Communication System will comply to Central Electricity Authority
(Cyber Security in Power Sector) Guidelines, 2021.

Automation System. - Supervisory control and data acquisition system and Data acquisition system shall be
provided in the sub-stations, associated feeders and distribution transformers for improving the operational
flexibility, minimizing restoration time of power supply and preventing overloading of lines and transformers
in real time mode.

Sub-station Support Facilities. — (1) DC supply arrangement- The battery charger, battery and load shall
be connected in parallel and work as a system.

(a) Battery. -
(i) The 24V, 30V, 48V, 110V, 220V DC batteries shall be stationary lead acid or nickel cadmium or
lithium-ion type;
(if) The capacity and discharge rate of the batteries shall be as per the requirement;
(iif) The batteries shall conform to relevant IS;

(iv) A separate room for Substation Batteries shall be provided with ventilation and exhaust fan for taking
out fume gases and provision of remote monitoring of sub-station batteries and exhaust fan shall also
be made.

(b)  Battery charger. -
(a)The battery chargers shall be automatic float cum booster type;
(b) The battery charger shall be capable of continuous operation at the rated load in float charging mode;
(c) The charger in boost charging mode shall be capable of boost charging the associated DC battery at the
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71.

72.

73.

74.

desired rate;

(2) Auxiliary power supply transformer. - An auxiliary power supply transformer capable of meeting the
auxiliary and lighting loads of the sub-station shall be provided..

(3) Qil and SF¢ evacuating, filtering, testing and filling apparatus. - Qil and SF¢ filling, evacuation,
filtering and testing plants with adequate storage facilities along with requisite operation and maintenance
tools and plants shall be provided for a cluster of sub- stations as per requirement.

Fencing and Approach Arrangement. — (1) Fencing or boundary wall shall be provided around the sub-
station as per Central Electricity Authority (Measures relating to Safety and Electric Supply) Regulations,
2010 or any successor or subsequent Regulations in this regard.

(2) A metalled approach road to transport the equipment shall be provided leading from the main road.

Lighting System - In addition to the energy efficient lighting system provided for catering to the normal AC
lighting load, emergency lighting operated on the DC system shall be provided in strategic locations viz.
control room, battery room, passages etc.:

Provided that it shall be ensured to provide separate DC battery bank for emergency lighting in the
substation and Sub Station’s main battery bank used for protection system is not used for emergency lighting
to avoid the draining of the main battery bank.

Fire Fighting System. — (1) The fire fighting system at Sub stations shall be as per Central Electricity Authority
(Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or subsequent
Regulations in this regard .

(2) Fire extinguisher used in the fire fighting system shall conform to relevant Indian Standards.
PART-C
DISTRIBUTION SUB-STATIONS (DSS)
General- (1) The system shall conform to the design parameters indicated in Table 15 below. -

Table 15
Parameter 33 kv 22 kV 11kV 0.415 kV
Nominal system voltage (kV) 33 22 11 0.415
Highest system voltage (kV) 36 24 12 0.450
Frequency (Hz) 50 50 50 50
Lightning  impulse  withstand 170 125 75 -
voltage (KV peax)
Power frequency withstand voltage 70 50 28 3
(dry) (KVrms)

(2)  System earthing shall be as per Central Electricity Authority (Measures relating to Safety and Electric
Supply) Regulations, 2010 or any successor or subsequent Regulations in this regard.

(3) For consumers supplied at voltage not exceeding 650 V (except mines and oil fields), the nominal r.m.s.
value of Voltage at the point of commencement of supply of electricity, shall be as follows namely:-

(i) Single Phase 230 Volts between phase and neutral;
(ii) Three Phase 400 Volts between phases.

Explanation. - For the purpose of sub-regulation 74(3), the expression “point of commencement of supply of
electricity” shall mean the point at the outgoing terminal of meter installed at the consumer premises.

(4) The Distribution sub- stations shall normally be located near load center.
(5) The DSS can be installed indoor or outdoor or underground as per site requirement.

(6) The DSS with dry type transformer can be used for rooftop installation provided that the building is
suitable for bearing the load and adequate fencing or isolation arrangement is ensured.

(7) The DSS can be conventional, package type, completely self protected (CSP) type.

(8) DSS may be installed vertical type (DT on ground with RMU and LT switches above DT on another
platform or vice versa).

(9) The capacity of DSS shall be as per the load requirement keeping in view the future load growth for at
least five years.

(10) In the selection of the equipment for the distribution substation de-rating due to increase in altitude and
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for cables due to depth of burial shall be given due consideration as per the altitude or depth of burial at the
site.

75. Distribution Transformers. — (1) The transformer shall conform to relevant IS and shall be ISI marked.

(2) The transformer can be oil filled, or dry type depending on requirements and shall be as per Central
Electricity Authority (Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or
subsequent Regulations in this regard.

(3) The maximum losses for dry transformers shall not be more than the values specified in latest Energy
Conservation Building Code of Bureau of Energy Efficiency till Indian Standards for dry type transformer are

published.
(4) In coastal areas, Distribution Transformer shall be indoor or package type or plinth-mounted.
76. Transformer Mounting Structure. — (1) The mounting of transformers shall be as per relevant Indian
Standards.

(2) The structures shall be provided with. -
(a) anti-climbing devices and
(b) danger board.
(3) (a) The plinth shall be. —
(i) higher than the surroundings.

(ii) made of Concrete or Metal (properly earthed) or fire resistant fibre glass of adequate strength to
withstand the load:

(b) the plinth can be pre-fabricated also.
(c) the plinth foundation shall be of concrete.

(4) Plinth mounted distribution sub-stations shall be adequately protected by fencing so as to prevent access to
the equipment by unauthorized persons, animals and shall be provided with standard danger boards.

77. Surge Arresters. — (1) Surge arrester conforming to relevant IS shall normally be installed on the high
voltage side of the transformer connected to overhead lines:

Provided that surge arrester shall also be provided on the low voltage side in areas of high
isoceraunic activity.

(2) Surge arresters of rating 9 kV on 11 kV, 20 kV on 22 kV and 30 kV on 33 kV outdoor type shall be used
for diverting the lightning surges to earth.

78. LT Distribution Box- (1) LT distribution box consisting of breaker and fuse cutouts and fittings
conforming to relevant IS shall be provided from where distribution feeders shall be taken out.

(2) The size of the box shall be suitable for accommodating moulded case circuit breaker, fuse cutouts, cable
connectors, bus-bars etc.

(3) The distribution box shall be mounted at a height of minimum 1.5 metres for pole mounted distribution
transformers while the feeder pillar box can be installed at ground level, with adequate clearance:

Provided that for single phase transformer, the distribution box can also be directly mounted on the body of
transformer.

79. Protection System. - The protection system of transformers shall be as per Central Electricity Authority
(Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or subsequent
Regulations in this regard.

(1)33/0.4kV DSS and 22/ 0.4 kV DSS -

(a) Suitable high rupturing capacity cartridge fuse or moulded case circuit breakers or miniature circuit
breakers or air circuit break switch shall be provided on low voltage side.

(b) The high voltage side of these transformers shall be protected by circuit breakers or drop out fuses.
(2)11/0.4 kV DSS -
(a) Suitable high rupturing capacity cartridge fuses or moulded case circuit breakers or miniature circuit
breakers or air break switch shall be provided on low voltage side for transformers of 100 kVA and

above: Provided that the high voltage side of these transformers shall be protected by drop out
expulsion type fuses or circuit breakers.
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80.

81.

82.

83.

84.

(b) Horn gap fuse with air break switch shall be provided on high voltage side and switch fuse unit or wire
fuse on low voltage side shall be provided for transformers below 100 kVA.

Earthing- Earthing shall be provided for the DSS complying with relevant Indian Standards and Central
Electricity Authority (Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or
subsequent Regulations in this regard.
LT Cables. - (1) IS compliant XLPE cables shall be used for connecting LT supply from transformer
bushings to the LT circuit breaker in the distribution box and for taking out outgoing feeders from the fuse
units to the overhead lines.
(2) The LT cables may be armoured or unarmoured for transformers rated less than 100 kVA and shall be
armoured for transformers of 100 kVA and higher ratings.
(3) The cables shall be properly clamped to the support without damaging the insulation.
(4) A loop arrangement shall be made at the connecting end and laying of cables shall be in such a way that
rain water does not enter.
Meters. - The installation of meters shall be in conformance to the Central Electricity Authority (Installation
and Operation of Meters) Regulations, 2006.
Reactive Compensation. - (1) Where the power factor is low, reactive compensation shall be provided on
the distribution transformers by fixed or automatic switched type capacitors of adequate rating.
(2) In case of fixed capacitors it shall be ensured that the rating of the capacitors is such as to prevent over
compensation during off peak period.
(3) In cases where loads fluctuate very fast or there is large intraday reactive variation, a suitable dynamic
compensation like thyristor switched capacitors shall be considered.
(4) In loads which are rich in harmonics, suitable harmonics filters or de-tuned filter banks shall be
considered.
Chapter V
PART-A
ELECTRIC LINES (66 kV AND ABOVE)
General.—

(1) The transmission system planning shall be in accordance with Central Electricity Authority’s “Manual on
Transmission Planning Criteria”.

(2) The transmission line shall be designed and constructed to give a life of not less than thirty five years.

(3) Overhead transmission lines shall be planned, designed and constructed at least in double circuit
configuration.

Provided that for 765 kV lines single circuit configuration can be used with the approval of the National
Committee on Transmission.

(4) Right-of-way for transmission lines of different voltage levels (with specific conductor type and
configuration, design span and string arrangement) traversing through normal terrain or route without
constraint, forest area, urban area, populated area and approach section near substation shall be as per
SCHEDULE-VII.

(5) For transmission lines in areas where Right-of-way constraint is encountered, appropriate technology options
such as use of steel pole structure, narrow based lattice towers, multi-circuit and multi-voltage towers, lattice or
steel pole structure with one side stringing, XLPE cable or Gas Insulated Line, compact towers with insulated
cross arm, and Voltage Source Converter based HVDC transmission on overhead line or underground cable
shall be adopted.

(6) Steel pole structure, Multi-circuit (more than two circuits) or multi-circuit and multi-voltage towers for
overhead lines upto and including 400 kV voltage level shall be considered in the urban areas, approach section
of substation or switchyard and as an alternative to number of parallel lines passing through forest, eco-sensitive
zone, wildlife sanctuary for effective use of available corridor.

(7) Routing of a transmission line shall avoid large habitations, densely populated areas, protected or reserved
forest or National Parks or Wild Life Sanctuaries, the habitant zones of Great Indian Bustard and other protected
species, civil or military airfields and aircraft landing approaches.

(8) The names of owners of the land falling under RoW of the transmission line shall be recorded after carrying
out the check survey at the time of execution.

(9) The Transmission Service Provider or Transmission licensee shall arrange consents and approvals from
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Power and Telecommunication Co-ordination Committee and the concerned authorities for environmental and
forest, mining, civil aviation, road, river, rail, canal and power line crossings.

85. Design and Construction of Transmission Lines.—
(1) Electrical Design Parameters of the Transmission Lines

(@) The design parameters of the transmission lines for . altitude upto 1000 m above mean sea level shall be
as indicated in Table 16 below:

Table 16

Parameter 66 110 132 220 kV/ | +320 kV | 400 765 +500 +800 1150
kv kv kv 230 kV | HVDC kv kv kv kv kv
AC AC AC AC AC AC HVDC | HVDC | AC

Nominal 66 110 132 220/ 320 400 765 500 800 1150
voltage (kV) 230

Highest 725 | 123 145 245 336 420 800 525 840 1200
system
voltage (kV)

Rated Insulation Level (minimum)

(i)Lightning | 325 | 550 650 1050 1425 1550 | 2400 | 1800 2250 2400
impulse
withstand
voltage
(1.2/50 micro
Sec)(kvpeak)

(if)Power 140 | 230 275 460 NA 680 830 NA NA 1200
frequency
withstand
voltage under
dry condition

(KVims)

(iii)Switching | NA | NA NA NA 1050 1050 | 1550 | 1000 1850 1800
surge
withstand
voltage under
wet condition

(kvpeak)

Minimum NA | NA NA 156 350 320 508 | 550 880 762
corona
extinction
voltage under
dry condition
(KVms phase
to earth)

Maximum NA NA NA 1000 22 1000 | 1000 |22 22 00
radio (at 156 kV/cm (at (at kV/cm kviem  |762 kv

interference kV rms) | conducto | 329 508 conduct | conduct | ymg)
voltage under r surface | v woo| O or
dry condition gradient | ypg) surface | surface

(micro volts) rms) gradient | gradient

(b) For installations at altitudes higher than 1000 m above Mean Sea Level, altitude correction factor on the
applicable parameters such as rated insulation level, clearances and arcing distance for external insulation
at the service location shall be applied as per methodology specified in relevant standards.

(c) The phase conductors of AC transmission lines shall be transposed in approximately three equal parts,
wherever the length of the line is more than 100 km.
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(2) Conductor.—

(@)

(b)

Minimum two conductors per phase for 400 kV AC; four conductors per phase for £ 500 kV HVDC

and 765 kV single circuit AC; six conductors per phase for 765 kV Double Circuit AC and + 800kV
HVDC; and eight conductors per phase for 1200 kV AC shall be used to meet the corona and Radio
Interference requirement.

The conductors shall be Aluminum Conductor Steel Reinforced or All Aluminum Alloy Conductor or
Aluminium Alloy Conductor Steel Reinforced or High Conductivity Aluminium Alloy stranded
conductors or High Performance conductors or High Temperature and Low Sag conforming to relevant
Indian or international standards.

(3) Earthwire.—

(@)
(b)
(©)
(d)

The earthwire of appropriate size to cater to predicted and design fault currents and lightning shall be
used.

Single earthwire shall be used for transmission lines up to 220 kV and two earthwires shall be used for
transmission lines of 400 kV and higher voltage classes.

The earthwire used in 66 kV voltage class lines shall be Optical Ground Wire or galvanized stranded
steel or Aluminium Alloy Conductor Steel Reinforced type.

The earthwire used in 110 kV and above voltage class lines shall be Optical Ground Wire.

Provided that in case of 400kV and above voltage class lines, at least one out of two earthwires shall be
Optical Ground Wire and second earthwire . shall be either of galvanized stranded steel or . Aluminium
Alloy Conductor Steel Reinforced conductor type.

(4) Towers.—

(@)
(b)

(©)
(d)
(€)

The towers shall be self-supporting lattice steel structure or steel pole structure or structure with
insulated cross arms or guyed tower and shall be fully galvanized.

All electrical clearances shall be as per relevant standard and Central Electricity Authority (Measures
relating to Safety and Electric Supply) Regulations, 2010 or any successor or subsequent Regulations in
this regard.

The pole, towers, and towers with insulated cross-arms shall be designed considering design loading
criteria and conditions as per relevant IS.

Wind Zone considered for wind loading shall be as per wind map given in National Building Code till
the relevant Indian Standard is revised.

For design of transmission line structures in eastern coast and Gujarat coast upto 60 km from sea coast,

importance factor for cyclonic region i.e. K4 factor of 1.3 shall be considered to take care of cyclonic
wind condition.

Multicircuit towers or Pole whose full scale prototype can not be
tested due to limitation of testing facility

(f)  For the transmission lines to be laid within 50 km of the border of the two wind zones specified in the
Wind Map, towers shall be designed for the higher of the two wind zones.
(9) Reliability level as per Table-17 shall be considered for design of towers and steel pole structures of
following transmission lines:
Table-17
66 kV to 400 kV Transmission lines with one or two circuits and | Reliability level 1 corresponding to 50 years
one or two conductors per phase return period
66 kV to 400 kV Transmission lines with more than 2 circuits; Reliability level 2 corresponding to 150 years
400 kV Transmission lines with more than two conductors per return period
phase;
Above 400 kV transmission lines
Special towers or Pole ; Reliability level 3 corresponding to 500 years
Tall River crossing towers or Pole; return period

(h)

(i)

The prototype of towers or poles shall be tested as per relevant Indian Standards. However, it shall not
be mandatory to test prototype of tall river crossing towers or poles and other special towers or poles
designed for reliability level 3 (500 year return period).

Drag coefficient for calculation of wind load on tower as per Table 18 shall be considered for design of
tower:
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@)
(k)
(1

Table 18
Solidity Ratio Drag coefficient
Upto 0.05 3.6
0.1 34
0.2 2.9
0.3 2.5
0.4 2.2
0.5 and above 2.0

Delta configuration towers shall not be used for 765 kV single circuit line.
For towers in snow bound areas, steel sections shall conform to Grade C of IS 2062.

The fabricated tower or pole parts and stubs of transmission lines passing upto 20 km from through
coastal / creek regions shall have following minimum mass and thickness of zinc coating (Table 19):

Table-19

Minimum mass of zinc

coating (gram/sgq m)

Average coating thickness of
zinc coating (micron)

For plates and sections below | 610 87
5mm
For plates and sections of 5 | 900 127

mm and above

(m) The danger plates, number plates, phase plates, circuit plates, anti-climbing devices, bird guards, day or

(n)

(0)
(9)

(@)

night visual aids and markers for denoting transmission line or structures as per requirements of
Directorate of Flight Safety or International Civil Aviation Organization and the bird diverters, wherever
required, shall be provided.

Spike type Bird guards on the Upper (tie members) and Lower main members and also on Plan bracings
in the barrel of the tower at all the cross arm levels to prevent birds from making nests.

Each tower shall be earthed such that tower footing impedance does not exceed 10 ohms.

Pipe type or Counterpoise type earthing or multiple earthing or use of environmental friendly earth
enhancement material shall be used for earthing of towers to achieve specified tower footing impedance.
If still, specified tower footing impedance is not achieved, line surge arresters shall be used on phase
conductors connected to that tower to reduce back flashover.

Additional earthing shall be provided on towers after every seven to eight km distance for direct earthing
of shield wires.

The type of foundation for towers shall be decided based on geotechnical investigation of the soil
properties and shall be designed and laid as per relevant Indian Standards.

Pile type foundation shall be used for towers located in river or creek bed or on bank of river having
scourable strata or in areas where river flow or change in river course is anticipated, based on detailed
soil investigation, maximum flood discharge of the river during past twenty years, maximum velocity of
water, highest flood level, scour depth and anticipated change in course of river based on river
morphology data of at least past twenty years to ensure availability and reliability of the transmission

(5) Foundations.—
(@)
(b)
line.
(6)

Insulators, Insulator Strings and Hardware Fittings.—

(@ Inatransmission line, for a particular Site Pollution Severity class, minimum specific creepage distance
(corresponding to the line to line highest system voltage) shall be as specified in Table 20.
Table 20
Site Pollution Severity (SPS) class (As per IS 16683:Part-1:2018), Specific Creepage Distance (in mm/kV)
Very Light or Light or Medium 20
Heavy 25
Very Heavy 31
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(7)

(8)

(9)

(b) The silicone content in composite silicone rubber insulator shall be minimum 30% by weight and RTV
silicone coating, if used on any insulator, shall be in accordance with 1S 11310.

(c) Number of insulators, insulator profile, profile parameters and dimensions shall be selected based on
electrical system parameters and site specific factors like altitude above mean sea level, expected
environmental and pollution conditions complying with relevant IS or IEC standards.

(d) For river crossings or power line crossings (66kV or above), railways or road crossings (express way,
national highway and state highway) minimum two sets of long rod insulators or two sets of disc
insulator strings per phase per circuit shall be used.

(e) Electro-mechanical strength of insulator shall be selected such that:

(i). under 100% design wind loading conditions, the load on insulator string shall not exceed 70 % of its
electro-mechanical strength;

(ii). under everyday temperature and nil wind conditions, the load on insulator string shall not exceed
25% of its electro-mechanical strength.

(f) Grading or Corona ring shall be provided with Composite silicone rubber insulators for 132 kV and
above voltage class lines and with porcelain or glass insulators for 400 kV and above voltage class lines
to control high concentration of electric field.

Accessories for Conductor and Earthwire.—

The accessories required. for the conductor and earthwire viz. mid-span compression joints, repair sleeve,
T-connector, flexible copper or aluminium bond, vibration dampers, spacer or spacer-dampers, earthwire
clamps etc. shall be used as suitable for type and size of conductor and earthwire used for the
transmission line.

Crossing by a transmission line.—

(@ For crossing of power line of 400 kV or above voltage class, large angle towers of deviation angle of
30-60 degree and designed for dead end condition, with required body extension, shall be used on either
sides of the power line.

(b) For crossing of power line of 110 kV, 132 kV, 220 kV and 230 kV voltage class, the tension towers with
required body extension shall be used on either sides of the power line and the crossing of power lines of
66 kV class shall be done with any type of towers (suspension or tension) with required body extension.

The Route of transmission line (66 KV and above voltage level) shall be clearly identified as normal sections
without constraint, sections through forest area, and sections through urban areas or populated area or
approach section near substations and normal design span for various voltage level transmission lines be as
indicated in the Table 21 below shall be adopted.

Table 21
Normal design span (m)
Voltage (kV) Normal route without | Forest area Urban area / Populated area /
constraint approach section near
substation
+ 800 kV HVDC 400
+500 kV HVDC
1200 kV AC
765 kV /400 kv AC 400 300 250
230 kv/ 220 kv AC 32510 350 250 200
132 kV 320 200 150
110 kv AC 305 200 150
66 kV AC 250 150 100

Provided that reduced design span for pole or narrow base structure may be considered based on
techno-economic analysis.

(10) Cables and Gas Insulated Lines.— In the stretches where the construction of an overhead transmission line is

not possible due to space constraints or right of way problems, XLPE cable or Gas Insulated Lines
conforming to relevant IS or IEC standard, and rated for power flow requirement shall be considered for
transmission of power based on techno-economic analysis.
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86. Condition Assessment of Towers and earthing system.— (1) Utilities shall assess the condition of structure

of towers, conductors, earthwire, all associated accessories, foundation and earthing system periodically
using modern techniques and diagnostic tools and shall take appropriate action, wherever abnormality is
noticed.

(2) For condition assessment of conductors, clamps, connectors, insulators etc., provision for on- line or
off- line diagnostic tools and equipment shall be made.

(3) On- line tools shall include thermo-vision camera for detection of hot spots, corona camera and live line
punctured insulator detector.

(4) Off- line tools shall include insulation resistance measuring instrument, contact resistance measuring
instrument and tower footing impedance measuring tool.

(5) The on line (as in built feature of Numerical relay) and off-line fault locator shall be used for locating
the transmission line faults.

(6) Patrolling of the lines shall be carried out on half yearly basis for smooth and trouble free operation of
line and activities like replacement of missing members or bolts, coping of chimney to avoid rusting of stubs,
identifying rusted members, missing earthing connections etc.

(7) During patrolling, if any unauthorised construction/use/storage under and around
the towers is observed, local administrative authority shall be immediately informed for assistance and
necessary action.

(8) Frequency of patrolling of transmission lines shall be increased for the vulnerable tower locations
(thunder prone, cyclonic prone area) and in theft prone areas. Members or nuts or bolts, if found missing
during patrolling, shall be replaced to avoid failure of towers.

(9) The nuts and bolts of section above bottom cross arm level shall be rechecked and re-tightened after
five years of commissioning of the transmission line and every ten years of service thereafter.

(10) Condition of earthing shall be checked after ten years of commissioning of transmission line and every
five years of service thereafter and corrective action, if required may be taken.

87. Use of Helicopter and UAV.—

For survey, erection of towers, stringing of conductors/earthwire and patrolling of transmission line in
difficult and inaccessible terrains and in other areas if techno-economically viable, use of helicopter or
Unmanned Aerial Vehicle shall be considered:

Provided required clearance from Director General Civil Aviation or any other competent authority
shall be obtained before taking up such activity.

88. Use of GIS platform.—

Transmission system asset mapping, route alignment and optimization of route of new transmission line
for transmission projects shall be carried out on Bhuvan Indian Geo platform of National Remote
Sensing Centre.

PART-B
ELECTRIC LINES (33 KV AND BELOW)

89. General.— (1) The lines shall be constructed keeping in view the prime factors of safety as well as electrical

and mechanical design considerations.

(2) The Owner who is connecting his new installation has to abide by the Central Electricity Authority
(Technical Standards for Connectivity to the Grid) Regulations, 2007 and Central Electricity Authority
(Technical Standards for Connectivity of the Distributed Generation Resources) Regulations, 2013.

(3) The Owner shall arrange all required consents/approvals including civil aviation, road, river, rail, canal,
power line crossings and environmental and forest clearances etc. from the concerned authorities.

(4) The Owner in accordance with the requirements of construction shall arrange right of way and way leave
clearance:

Provided that compensation for right of way and way leaves shall be given as per applicable law,
rules and regulations, guidelines/directives of local administrative/revenue authorities.

(5) The RoW width for urban areas:

(a) 33kV overhead lines for different types of structures, commonly used ACSR conductor (with maximum
operating temperature of 85 degree) and normal design span

(b) 33kV lines with covered conductor mounted on pole type structure shall be as indicated below:
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Design Span RowW
Conductor Structure Type (inm) String Type (in m)
Commonly used "I" String/Suspension
ACSR Bare Lattice type/ Steel pole 250 15 meter
conductor Tension
150 "1" String/Suspension 12 meter
Tension
Concrete Pole/Rail 100 Pin Insulator 9 meter
Pole/H  Pole/  Single 60 Pin Insulator 8 meter
Steel Pole
Covered Pole 100 6 meter

90. Electrical Design Parameters of the Electric Lines.— (1) The electrical design parameters of the electric
lines for altitude upto 1000 m above MSL shall be as indicated in Table 22 below:

Table 22
Parameter 33 kv 22 kv 11 kV 0. 415 kv
Nominal system voltage (kV) 33 22 11 0.415
Highest system voltage (kV) 36 24 12 0.450
Frequency (Hz) 50 50 50 50
Lightning impulse withstand voltage 170 125 75 -
(KVpear)
Power frequency withstand voltage (KVms) 75 50 28 3
in dry condition

(2) For the electric lines at altitudes higher than 1000 m above MSL, basic insulation level (BIL), impulse
withstand voltage requirements shall be kept higher than those indicated in Table 22 as per relevant
standards and practices.

(3) System Earthing shall be as per Central Electricity Authority (Measures relating to Safety and Electric
Supply) Regulations, 2010 or any successor or subsequent Regulations in this regard.

91. Design and Construction of Electric Lines and Associated Equipment.— (1) The design and construction
of the electric lines shall comply with the relevant IS.

(2) The system shall be constructed so as to ensure:
(a) voltage conditions are within permissible levels;
(b) improvement of reliability and security of power supply;
(c) improvement in quality of supply;
(d) adequate capacity for load growth at least for next five years.

(3) Independent feeders shall be provided for essential loads such as water works, hospitals, defence,
railways, airports and other sensitive installations and for selected consumers on request.

(4) Separate rural feeders for feeding irrigation load and domestic load shall be provided.
(5) Multi-circuit multi-voltage lines shall be adopted by the owner as per requirement.

(6) Extension of existing lines shall be carried out after ensuring that the limits of voltage variations on the
lines are not exceeded.

(7) The reliability and security of supply shall be improved by use of sectionalizers, auto re-closers, ring main
units and fault passage indicators as per techno economic considerations.

92. Routing of Overhead Electric Lines.— (1)The route of the electric line shall be as short as possible.
(2) The routing of an electric line shall normally be avoided through following areas:
(a) Protected and reserved forest:
Provided that in case it is not possible to completely avoid the forests or areas having large
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93.

94.

95.

96.

trees, keeping in view the overall economy, the route shall be aligned in such a way that cutting of
trees is minimized.

(b) National Parks and Wild Life Sanctuaries.

(c) Restricted areas such as civil and military airfields and care shall be taken to avoid aircraft landing
approaches.

(d) Educational institutions, large habitations and densely populated areas.
(e) Rough and difficult country side, and natural obstructions, fruit gardens, lakes, rivers etc.

(f) The electric line shall normally not cross over cremation grounds and shall be far off from
slaughterhouses and garbage dumping grounds to prevent interruptions by bird hits.

(3) The electric line shall be close to a road for approach during construction and ease of maintenance.
(4) Angle points in the route shall be minimized.

(5) Railway and road crossings shall be minimum on the line route and in case it is not possible to avoid the
same, the crossings at right angles shall be preferred but the crossing shall not be less than 60 degrees in any
case.

Supports (Poles and Towers) .— (1) Supports shall conform to relevant IS.

(2) The supports shall be poles or narrow based lattice towers with fully galvanised structure as per site
requirement.

(3) (a) The poles shall be pre-cast concrete pole, pre-stressed cement concrete pole, rolled steel joist, rail pole,
spun pole, H-beam or steel tubular pole as required,;

(b) PCC and PSCC poles shall not be used at cut-points and as end poles;
(c) In coastal areas, higher strength poles like rail poles or spun poles shall be used.
(4) Erection of poles shall be carried out in accordance with the provisions of relevant IS.
(5) In hilly areas appropriate snow or ice loading shall be considered for design of poles and towers.

(6) For locations involving long spans or higher clearances on account of crossing of power or communication
lines or a railway line, specially designed poles/lattice towers or underground cable shall be used as per
requirement.

(7) Double pole structure shall be used as per site conditions ensuring safe operation of lines

(8) The height of the pole above the ground level, length of pole below ground and working load shall be
decided taking into consideration wind zone, terrain, topography, and the statutory clearances required.

Line Span.— (1) The span shall be within the range specified by relevant IS.

(2) Line span shall be decided taking into consideration topography, wind pressure, type of support, conductor
configuration and ultimate tensile strength of conductor.

(3) Uniform span shall be maintained as far as possible between consecutive pole structures.

(4) While constructing a line, if a road crossing occurs at mid span, then a pole shall be placed on one side of the
road so as to avoid mid span at the road crossing.

(5) While crossing another power line, the lower voltage line shall be underneath:
Provided that the lower line shall normally not cross at mid span of the upper line.

(6) While placing poles on high ground, shorter poles can be used while maintaining proper ground clearance at
the middle of the span.
(7) Poles shall normally not be placed along the edges or cuts or embankments of creeks and streams.
(8) At all the places where the new line crosses over roads or another existing line, adequately earthed guard
wire mesh below the line shall be provided to avoid the conductor of the new line falling over the areas below, in
case of any break:

Provided that in cases where the line passes below an existing line, the guard wire mesh shall be
provided above the new line under construction.

Maximum stresses and factors of safety.— The permissible stresses and minimum factor of safety shall be as
per Central Electricity Authority (Measures relating to Safety and Electric Supply) Regulations, 2010 or any
successor or subsequent Regulations in this regard.

Stay Arrangements.— (1) Galvanized iron stay wires and stay rods of adequate size and minimum tensile
strength complying with relevant IS shall be used.

(2) The stays shall be provided at:
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97.

98.

99.

100.

(a) angle locations;

(b) dead end locations;

(c) tee off points;

(d) steep gradient locations;

(e) cut-points;

(f) along the straight run at minimum two locations in one km.

(3) For double pole structure, four stays along the line, two in each direction and two stays along the bisection
of the angle of deviation or as required depending on the angle of deviation shall be provided.

(4) When two or more stays are provided on the same pole, each stay shall be grouted entirely separate from
the other.

(5) The angle between the pole and stay wire shall be about forty five degrees and in no case it shall be less
than thirty degrees.

(6) Stays shall be anchored either by providing base plates, angle iron or rail.
(7) Stay wires shall be connected to the pole with IS complaint Porcelain Guy Strain Insulator

(8) The insulator shall be inserted in the stay wire at a height of minimum 3 m vertically above the ground
level.

Protective Guard, Anti Climbing Devices and Danger Plates.— Protective Guard, anti-climbing devices and
danger plates shall be provided in accordance with Central Electricity Authority (Measures relating to Safety
and Electric Supply) Regulations, 2010 or any successor or subsequent Regulations in this regard.

Insulators, Insulator Strings and Hardware Fittings.— (1) Insulators and its fittings shall confirm to
relevant 1IS.—

(a) pin insulators shall be used on lines up to 33 kV voltage level as per requirement;
(b) shackle insulators, using strap type fittings or U-clamp fittings, shall be used in lines below 650 volts;

(c) suspension and Tension insulator strings with disc insulators or long rod insulators offering equivalent
performance shall be used on 33 kV or 22 kV or 11 kV lines:

Provided that the number of insulators and creepage distance shall be selected based on electrical
system parameters taking into account altitude of site, expected environmental and pollution conditions
etc;

(d) for critical locations with high pollution level, anti-fog type insulators or polymer insulators may be used
for better performance;

2 Insulator and insulator string rating shall be selected such that.—
(a) under 100% design wind loading conditions, the load on insulator string shall not exceed 70% of its
mechanical strength;
(b) under everyday temperature and no wind/snow conditions, the load on the insulator string shall not
exceed 25% of its mechanical strength;
(3) The insulation shall be designed to avoid excessive concentration of electrical stresses in any section or
across leakage surfaces.
Cross-Arms.— (1) cross-arms and the clamps shall be hot dipped galvanised conforming to relevant IS.
(2) Welding at site should be avoided as far as possible, in case welding becomes necessary, the joint shall be
covered with cold galvanising paint.
Conductor.— (1) The size of the conductor shall depend upon the voltage regulation, factor of safety, power to
be transmitted, length of line, line voltage and mechanical strength desired.

(2) Aluminium Conductor Steel Reinforced (ACSR) or equivalent All Aluminium Alloy Conductors
(AAAC), All Aluminium Conductor (AAC), Aluminium Alloy Conductor Steel Reinforced (AACSR) or
HTLS conductors along with requisite accessories shall comply with relevant IS.
(3) The configuration of conductors on the line can be triangular, horizontal or vertical depending upon the
voltage level of the lines, terrain, right of way and clearances to be maintained:

Provided that in case clearance from a building is difficult to secure, vertical arrangements of the
conductor shall be adopted.

(4) Suitable insulating paint shall preferably be provided on bare conductors in coastal areas to prevent
corrosion as well as in power theft prone areas.
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101.

102.

103.

104.

105.

106.

107.

108.

LT Spacers.—To avoid clashing and accidental mutual touching of bare overhead conductors on LT lines,
spacers of adequate dielectric strength, which can be either spiral or composite shall be provided in between
conductors at appropriate locations in different spans (particularly for lines having longer spans or lines having
large sags encountering high winds).

Cables.— (1) Underground cables or aerial bunched cables or covered conductor of adequate rating conforming
to relevant Standards can also be used for supplying power.

(2) In coastal areas underground cables shall be used.
(3) PVC cables shall not be used in systems other than LT system.

(4) Aerial bunched cables or insulated cables or covered conductor shall be used in the congested, theft and
accident-prone areas.

(5) Underground Cables shall normally be laid in trenches as per the relevant standards and utility practices:

Provided that direct burying of underground cables shall not be adopted except where cables enter
and take off from a trench:

Provided further that cables may be laid in pipes or cables with co-extruded pipes may also be laid,
though trenchless method as per the site requirement.

(6) The underground cables shall be segregated by running in separate trenches or on separate racks or in
separate pipes.

(7) Cable trenches or pipes shall not be run through oil rooms and these shall be properly sloped so as to drain
freely any water, which may enter.

(8) Cables shall not be laid directly on trench floor.

Service Line.— (1) The service line shall be provided with insulated conductor, armoured cable or underground
cable.

(2) The service line shall have adequate margin to take care of load growth for at least five years.

(3) Over-head service connection shall be provided either through independent service connection or through
LV box.

(4) No tapping of service line shall be permitted for supplying power to any other consumer.

(5) Feeder pillar-box shall be used for providing underground service connection through cable to more than
three or four consumers.

(6) The meters for the consumer connections shall be provided in accordance with the Central Electricity
Authority (Installation and Operation of Meters) Regulations, 2006.

Surge Arrester.— (1) Surge Arrester shall be as per relevant IS.

(2) The surge arresters shall be placed at the terminal points of the lines and also at the junction points of cables
and bare overhead conductor lines.

(3) For 33 kV, 22 kV and 11 kV lines, surge arresters having rated voltage of 30 kV s, 20 KV s and 9 KV s
and discharge current rating of 10 kKA, 7.5 kA and 5 kA, complying with relevant IS, shall be used respectively.
Earthing.— Earthing shall be as per relevant IS and Central Electricity Authority (Measures relating to Safety
and Electric Supply) Regulations, 2010 or any successor or subsequent Regulations in this regard.

Protection of 33 kV, 22 kV, 11 kV and LT System.— (1) The protection scheme shall be finalized by the
Owner based on prudent utility practice.

(2) An earth leakage protective device shall be provided at consumer premises as per requirement of Central
Electricity Authority (Measures relating to Safety and Electric Supply) Regulations, 2010 or any successor or
subsequent Regulations in this regard.

Repeal and Saving.—

(1) The Central Electricity Authority (Technical Standards for Construction of Electrical Plants and Electric
Lines) Regulations, 2010 is hereby repealed.

(2) 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.

Relaxation of Regulations- 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.
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SCHEDULE- |
[See sub-regulation (10) of regulation 10]
List of Electrical Protection Functions for Thermal
Generating Units

1. Generator
Sl. No. Protection Function Remarks
(@) Generator differential protection (87G)
(b) 100% stator earth fault protection (64G) For units of 100 MW and above.
(c) 95% stator earth fault protection (64G1) For units less than 100 MW.
(d) Standby stator earth fault protection (64G2)
(e) Inter-turn fault protection (87TG) Applicable where split winding in Stator is
provided and if six terminals are available.
)] Loss of field protection (40G) To be duplicated for units of 500 MW and
above.
(9) Negative phase sequence current protection (46G)
(h) Low-forward power and Reverse power interlock Preferably 3-phase power relays shall be
for steam turbine generator (37/ 32G) provided. Both the relays shall be duplicated for
units of 500 MW and above.
(i Rotor earth fault protection - two stages (64F1/F2)
M Definite time over-voltage protection (59G)
(K) Generator under frequency protection (81G)
) Over-fluxing protection for generator (99G) To be provided for units of 500 MW and above
in duplicate.
(m) Overload protection for generator (51G)
(n) Back- up impedance protection, 3 pole (21G)
(0) Overheating (winding and/ or bearing) (49G) Alarm only.
(p) Instantaneous and time delayed over current
protection on high voltage side of excitation
transformer (51)
(o) Generator pole slipping protection (98G)
0 Accidental back energisation protection (50GDM)
(s) Generator circuit breaker failure protection To be provided for GCB scheme only.
(50ZGCB)

Note: In case digital multifunctional generator protection system is provided, the protection systems for
generator shall be duplicated for units of one hundred mega watt and above. Each MGPS shall preferably
be provided with individual inputs from CTs and VTs and connected to the independent set of hand-reset
trip relays, such that one set is always available in case of testing and mal-operation of the other set. If the
MGPS does not include any protection mentioned in the table above, separate discrete protection shall be
provided for the same. The MGPS shall preferably have continuous self-monitoring and testing facilities.

2. Generator Transformer
SI. No. Protection Function Remarks
@ Overall differential protection (870A)
(b) Generator transformer  differential  protection (87GT) for
single phase bank
(c) Restricted earth fault protection for generator transformer

(87NGT)

(d)

Over head line connection differential protection (87L)

For 3 single phase banks, if 87L
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includes HV  winding, separate
87NGT is not mandatory.

(e) Back- up earth fault protection on generator transformer HV
neutral (51INGT)
4] Over-fluxing protection for generator transformer (99GT) To be duplicated for units of 500 MW
and above.
) Back- up non-directional over-current protection in all phases on
HV side of generator transformer (51GT)
(h) Generator transformer oil temperature indicator (OTI) trip (49Q)
and winding temperature indicator (WTI) trip (49T)
(i) Generator transformer Buchholz (63), Pressure relief valve
(PRV)/ other mechanical protections
) Pole discrepancy protection of generator transformer breaker | To be provided, if single pole breakers
(162) are used.
(k) Breaker failure protection of generator transformer breaker (502)
)] Start-up earth fault protection for LV and HV winding of | To be provided for GCB scheme only.

generator transformer and UATS (64T)

3. Unit Auxiliary Transformer(s)
SI. No. Protection Function
@) Differential protection (87UAT)
(b) LV back-up earth fault protection (51INUAT)
(c) LV restricted earth fault (87NUAT)
(d) Back-up over-current protection (51UAT)
(e) OTI(49Q) and WTI (49T) trip
0] Buchholz (63), PRV/ other mechanical protections
4, Station- Transformer(s)
SI. No. Protection Function
€)] Differential current protection (87)
(b) Restricted earth fault protection for LV winding (87NLV)
(©) Restricted earth fault protection for HV winding (87NHV)
(d) Back-up over-current protection on HV side (51)
(e Back-up earth-fault protection (51N)
f Over-fluxing protection (99)
(9) Buchholz protection (63)
(h) Winding temperature high (49T)
0] Oil temperature high (49Q)
()] Pressure relief valve trip (PRV)
(k) Breaker failure protection (502)
SCHEDULE-II
[See sub-regulation (3) of regulation 12]
Design Requirements for Ash Handling System
A. Design Requirements for Ash Handling System of Pulverised Fuel Steam Generators

1. The capacity of ash handling systems, as a percentage of maximum ash generated corresponding

to firing of worst coal or lignite at boiler maximum continuous rating, shall not be less than the
following:
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(@  Flyash system

(i) ESP fly ash and chimney ash : 90%
(ii) Air preheater ash : 5%
(b)  Bottom ash system
(i) Furnace bottom ash : 25%
(if) Economiser ash : 5%
2. Ash removal rate shall meet the following criteria:
(@  Fly ash system . 8 hour collection in 6 hours
(b) Bottom ash system :intermittently once or twice in

a shift for jet pump system;
. Continuous for submerged
scrapper conveyer system
and dry system.
3. Ash handling system shall have the provision for following standby arrangement:
(a) Bottom  ash - 100% standby for jet pumps or
system 100% standby for submerged
scrapper conveyor (SSC) or Dry

Bottom Ash Handling System
with metallic chain conveyor.

(b) Fly ash system - 100% standby for vacuum pumps,
collector tanks, wetting heads;

- 100% standby blowers for
intermediate and storage silos;

- 50% standby for air compressors
to be used for transporting ash.

(© Ash slurry - One pump stream as operating
disposal standby and one pump stream as
maintenance standby for wet

slurry system;

- One standby stream for high
concentration slurry system.
B. Design Requirements for Ash Handling System of Fluidised Bed Steam Generators

1. The capacity of ash handling systems, as a percentage of maximum ash generated corresponding
to firing of worst coal or lignite at boiler maximum continuous rating, shall not be less than the

following:
(@)  Fly ash system
(i) ESP fly ash and chimney ash : 80%
(ii) Air preheater ash : 5%
(b)  Bottom ash system
(i) Furnace bottom ash : 30- 40%
(ii) Economiser ash : 5%
2. Ash removal rate shall meet the following criteria:
(@  Fly ash system : 8 hour collection in 6 hours
(b)  Bottom ash system : Continuous
3. Ash handling system shall have the provision for following standby arrangement:
€)] Bottom  ash - 100% standby for drag link chain
system conveyor
(b) Fly ash system - 100% standby for vacuum pumps,

collector tanks, wetting heads;
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- 100% standby blowers for
intermediate and storage silos;

- 50% standby for air compressors
to be used for transporting ash.

(c) Ash slurry - One pump stream as operating
disposal standby and one pump stream as
maintenance standby for wet

slurry system;

- One standby stream for high
concentration slurry system.

SCHEDULE-II

[See sub-regulation (7) of regulation 36]
The minimum Load for Continuous Operation for Various Types of Hydraulic Turbines

Sl. No. Type of turbine Minimum load for continuous operation
(percent)
@) Pelton or Kaplan or Bulb 30
(b) Deriaz 40
(c) Francis 50
(d) Propeller 85
SCHEDULE-1V

[See clause(f) of sub-regulation (12) of regulation 40]
Minimum Protections to be provided for Hydro- electric Generating Units

1. Generator
Sl. No. Protection functions Size of generating unit
Small Medium arge
(<10 MVA) (10-100 MVA) (> 100 MVA)
@) Differential (87G) Y Y Y
(b) 95 % stator earth fault (64G1) Y Y Y
(c) 100 % stator earth fault (64G2) N Y Y
(d) Backup impedance (21G) N Y Y
(e) Voltage controlled over current (51) Y N N
4] Negative phase sequence (46G) Y Y Y
(9) Loss of excitation (40G) Y Y Y
(h) Reverse power (37/32G) Y Y Y
0] Pole slipping (98G) N N Y
) Stator overload (49S) Y Y Y
(k) Over voltage (59G) Y Y Y
() Under frequency (81G) Y Y Y
(m) Dead machine (27/50G) N N Y
(n) Rotor earth fault (64R) Y Y Y

Note: Y- Required; N- Not required.
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2. Excitation Transformer
Sl. No. Protection functions Size of generating unit
Small Medium Large
(<10 MVA) (10-100 MVA) (> 100 MVA)
(@) Restricted earth fault (64) Y Y Y
(b) Instantaneous and IDMT over current (50/ Y Y Y
51)
(c) Winding temperature (49) Y Y Y

Note: Y- Required.

Generator Transformer

4,

5.

(@  Generator transformer differential protection (87T)

(b) Restricted earth fault protection (64GT)

(© IDMT over current protection (51)

(d) Neutral grounding back-up earth fault protection (51NGT)
(e) Over head line connection differential protection (87L)
()] Overfluxing protection (99GT)

) Monitoring of Insulation of low voltage bushing (59T)
(h) Buchholtz relay (63)

0] Winding temperature protection (49T)

M Oil temperature protection (49)

(k) Pressure relief valve (PRV)

(b)

Generator and Generator Transformer

(a) Overall differential protection (870A)
Breaker Failure Protection (502)
Unit Auxiliary Transformer

(@)  Restricted earth fault protection (64)

(b)

()  Neutral grounding back-up E/F protection (51NGT)
(d)  Winding temperature protection (49T)

Station Auxiliary Transformer

Restricted earth fault protection (64)

Instantaneous and IDMT over current protection on high voltage winding (50/51)

Neutral grounding back-up earth fault protection (51INGT)

Winding temperature protection (49T)
SCHEDULE-V

(@)
(b)
(©
(d)

[See sub-regulation (3) of regulation 48]
Protection Details of Transmission Lines, Transformers, Reactors and Bus Bars

1. Transmission Line Protection

Instantaneous and IDMT over current protection on high voltage winding (50/51)

No. Protection 765 kV | 400kV | 220 kV/230 kV | 132 kV/110 kV/ 66 kV
(@) Main I- Distance protection* | Y Y Y Y (for 132 kV/110 kV)
Y/N (for 66 kV)
(b) Main Il- Distance protection* | Y Y Y/N N
or directional comparison N’ if
protection or Directional

phase segregated line

IDMT over
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differential protection current and earth
fault back up
protection is
provided
otherwise ‘Y’

(© Directional inverse definite | Y Y Y* if both N
minimum time (IDMT) type Main-1 & Main-
earth fault relay Il are distance

protections
otherwise 'N'
(d) Directional IDMT N N Y'if Main-Il is | Y
over current and earth not provided
fault back up protection otherwise ‘N’

(e) Two stage over voltage | Y Y Y/N Y/N
protection

()] Auto reclosing# Y Y Y Y/N

(Single | (Single | (Single  phase
phase phase and three phase) | (three phase)
and and
three three
phase) phase)

*For short line (less than 10 km) or cable or combination of overhead line and cable, line differential protection
shall be used with built-in backup distance protection.

# For cable or combination of overhead line and cable, autoreclosing shall not be provided.
Note: (1) Y- Required; N- Not required; Y/N- Optional.
(2) Transmission lines with distance protection shall, in general, have carrier aided or fibre optic based inter-
tripping or blocking feature.

(3) Separate cores of current transformer and voltage transformer shall be used for Main-I and Main-II.
2. Transformer Protection

Sl. No. Protection 765 400 230 66 kV
KV KV kV/220kV/
132 kV/110
kV
€)] Differential protection Y Y Y Y
(b) Over fluxing protection Y Y Y N
(c) Restricted earth fault (REF) protection Y Y Y Y
(d) Backup directional over current and earth | Y Y Y Y

fault protection (HV and LV side) or
impedance protection

(e) Buchholz, WTI and OTI (for 1 MVA and | Y Y Y Y
above), MOG with low oil level alarm, OSR
for OLTC, PRD, SA on both primary and
secondary sides of transformers located
outdoors and connected to over head lines

4] Tertiary winding protection Y Y Y N

Note: (1) Y- Required; N- Not required.
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(2) WTI- winding temperature indicator; OTI- oil temperature *.indicator; OLTC- on load tap changer;
PRD- pressure relieve device; OSR- oil surge relay; MOG- magnetic oil gauge; SA- surge arrester.

3. Reactor Protection

SI. No. Protection 765 kV 220kV /400
kv
@ Differential protection Y Y
(b) REF protection Y Y
(c) Reactor backup protection (impedance type or definite time over | Y Y
current (O/C) and earth fault (E/F) protection)
(d) Buchholz, WTI, OTI, MOG with low oil level alarm, SA (if | Y Y
required)

Note: (1) Y- Required.
(2) WTI- winding temperature indicator; OTI- oil temperature indicator; MOG- magnetic oil gauge;
SA- surge arrester.

4. Bus Bar Protection and Local Breaker Backup Protection (breaker failure protection)

Bus bar protection and local breaker backup protection shall be provided in 220 kV and higher voltage
interconnecting sub- stations as well as in all generating station switchyards. Duplication of bus bar
protection shall be done for all main buses of 400kV and above voltage class. The bus bar protection scheme
shall be centralized or distributed type and have provision for planned future expansion.

SCHEDULE-VI
(See regulation 49)
PART-A
Technical Details of Classical HYDC Terminals/ Stations

1. General: The conventional Thyristor (Gate Turn On device) based HVDC converter technology or Line
Commuted Converter technology or Current Source Converter technology shall be used for back to back and
long distance bulk power HVDC transmission system. Gate Turn Off devices / other better devices capable of
handling similar or higher quantum of power may also be considered.

2. Design Consideration: (a) The converter configuration and rating for HVDC installation shall be based on
following considerations:

0] The amount of power to be transmitted

(ii)  The transmission distance

(iii) ~ Staging consideration of the project

(iv)  Location of converter station

(v)  The amount of power to be transmitted at the different stages of the project
(vi) Reliability and availability requirements

(vii) Loss evaluation

(viii) Size and weight of the Converter transformers for transport

(ix)  Electrical characteristics of sending and receiving end power system to which HVDC transmission
system is connected

Note: The DC power rating shall include nominal, reverse, forward and overload power levels, specific loading cycle
and weightage factor to calculate load losses.

(b) Electric design of HVDC transmission lines shall take into account the following considerations:

(i)  Corona performance (Corona loss, Radio Interference, Audible Noise, Electric field and ion current
in the vicinity of the line)

(i) Air Characteristic
(iii)  Insulator performance

(c) The minimum conductor height above Ground level shall be selected mainly on the basis of ensuring
human safety, Ground level electric field and ion current density level. The corona loss with I°R losses
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in the conductors shall be considered for economic choice of the optimum conductor bundle in

transmission line.

3. System Data: The following environmental, AC & DC system information, shall be considered:

(@)  Environmental information:
(i) Ambient temperature
(i) Humidity, rain fall intensity
(iii)  Geographical co-ordinates
(iv)  Isokeraunic level
(V) Wind velocity
(vi)  Seismic Level
(vii)  Altitude above sea level
(viii)  Pollution level
(ix)  Soil Properties
(x) Solar radiation
(xi)  Snowl/ice data
(b)  AC System information:
0] Short Circuit Ratio and Minimum & Maximum Short Circuit Current:
(i) System voltage and frequency
(iif)  Harmonic impedance characteristics
(iv)  System Voltage distortion
(v) System Grounding
(vi)  Torsional mode frequencies (Sub-synchronous Resonance)
(vii)  AC system topology
(viii) AC system equivalent
(ixX)  MVAR exchange with AC system
(x) Data pertaining to generators in the vicinity
(c) HVDC line or Cable:
I. In case of overhead lines, the detail information shall include
(i) Line length
(if)  Conductor type
(iif) Conductor configuration
(iv) Rated DC Voltage
(v) Impulse withstand levels

(vi) Tower configuration for the Pole conductors & Dedicated Metallic Return conductor or earth

electrode
(vii)  Tower footing impedance
(viii) Earth electrode station (if applicable)
I1. In case of Cable, the detail information shall include
(i) Cable length
(if) Cable size and insulation
(iii) Rated and maximum DC voltage
(iv) Current rating
(v) Capacitance and resistance at rated load
(vi) Impulse withstand levels
4. System Performance:

The HVDC system shall be designed to meet all performance requirements and shall be compatible to existing system.
The HVDC system shall not cause instability to the AC existing Network and shall not adversely affect other nearby
HVDC Systems as well as Generating Units. This shall be verified by stability, multi infeed and Sub Synchronous
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Resonance studies.

5.

6.

System Studies- HVDC control parameters and equipment shall be selected by carrying out the following
studies at different stages of the project and after project completion on major changes in the network or
operating condition around the HVDC:

(@) Main circuit parameters;

(b) Short circuit studies;

(c) Insulation co-ordination;

(d) AC, DC and Power Line Carrier filter design, rating and performance;
(e) Reactive power studies, switching arrangement & logic;

(f) Temporary overvoltage;

(9) Transient overvoltage, surge arrester stress;

(h) Runback and run up studies;

(i) Sub- synchronous resonance studies

(1) AC breaker Transient Recovery Voltage and rate of rise of recovery voltage studies;
(k) Overload study;

(I) AC equivalent study;

(m) DC Commutation switch requirements;

(n) Load flow, stability, modulation and frequency controller design study;
(o) Dynamic over voltage study;

(p) Electrical interference study;

(o) Reliability and availability study;

() Audible noise study;

(s) Loss calculation;

(t) Dynamic performance study;

(u) Studies for deciding operational logics or sequences;

(v) Design of electrode line and its impact on dc equipment;

(w) Commutation failure and recovery study;

(X) Real Time Simulator based studies;

(y) HVDC control and protection coordination study;

(z) AC/ DC system interaction.

(aa) Muti-infeed studies, if applicable

Insulation co-ordination

(@)

(b)

(©)

(d)

HVDC System shall be suitably protected against Impulses and disturbances external and internal to the
system such as switching impulses, lighting impulses, dynamic over voltages and load rejection. The
insulation of all equipment shall be properly protected and coordinated with surge arresters and/or surge
capacitors. Insulation coordination shall be done keeping in mind the minimum electrical clearances,
safety clearances and maintenance clearances as per Switching Impulse Withstand Level. Insulation
coordination shall be done as per relevant IS/IEC Standards. Insulation levels of oil filled equipment shall
be less than other equipment considering its cost.

The insulation of the equipment and protection levels of Surge Arresters connected to the converter ac bus
bars of the converter stations at both rectifiers and inverter shall be coordinated with the insulation and
surge arrester characteristics of the connected ac systems to which the converter stations are to be
connected without exceeding the discharge duty of these arresters.

Overvoltages caused by Bipole link HVDC transmission shall be controlled to 1.4 p.u or below. Events
caused by other equipment in the A.C. network shall be controlled within the limits of the capability of
the deblocked converter. In case the converter is tripped, and not possible to restart within seconds, filter
tripping shall be allowed to limit overvoltages.

The tripping action for lines shall be initiated if the over voltage exceeds 1.1 p.u. for 5 seconds and if 1.5
p.u. voltage persists for more than 100 milliseconds. The HVDC over voltage strategy shall be co-
ordinated with such setting.
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(e) The ratio of impulse withstand voltage to impulse protective level shall be in line with IEC-60071-5.
(f)  The minimum insulation levels for 800 kV shall be as follows:

HV Transformer
LIWL/SIWL (kV)

Smoothing reactor
LIWL/SIWL (kV)

Thyristor
Structure

Valve

LIWL/SIWL (kV)

DC Busbar
LIWL/SIWL (kV)

1800/1600

1800/1600

1800/1600

1900/1600

LIWL- Lightning Impulse Withstand Level;
SIWL- Switching Impulse Withstand Level
7. Radio Interference (RI), Acoustic Noise (AN) and DC field

(@) All the necessary precautions shall be made during HVDC design to ensure that there shall be no mal-
operation, damage or danger to any equipment, system or personnel due to electromagnetic or
electrostatic interference effects. The converter terminal(s) shall neither damage nor cause mal-operation
of the DC control and protection system or the DC tele-control system.

(b) All the necessary precautions shall be taken in the form of noise suppression techniques, shielding and
filtering devices to prevent harmful interference, which may be generated by the converter terminals,
with the Power line carrier systems, Radio communication systems, Television systems, VHF, UHF &
microwave radio systems.

(c) The noise generated by HVDC System shall also be limited by noise reducing measures, if necessary.
Noise shall be less than 45 dBA in control room and office areas, 70 dBA at the station boundary and 70

—90 dBA at various HVDC equipment areas.

8. Dynamic Performance:

(a) The purpose of dynamic performance design is to determine the control parameters for HVDC system and
to ensure that the HVDC system shall have smooth, stable and fast operation for both steady state and
transient conditions without adversely affecting the connected AC grid.

(b) The HVDC system shall recover to 90% of the pre-fault dc power transfer level consistently within 120

ms from the instant of fault clearing,

system, etc.;

(b) Converter transformers;
(c) Smoothing reactors (If required);

(d) DC filters*;

without subsequent commutation failure or sustained oscillation
for all inverter ac system fault conditions. For all rectifiers ac system fault conditions, the recovery time,
to 90% pre- fault power level, shall be within 100 ms from the instant of fault clearing.

(c) HVDC shall continue operation at reduced power if conditions get outside the voltage, frequency and
short circuit capacity ranges specified in system data as much as possible with its inherent capability.

9. Main Circuit Design-The purpose of Main Circuit design is mainly to determine the operating characteristics
and rating of thyristor valves and converter transformers (MVA, tap changer range etc.) It also forms the input
for AC Filter and Reactive compensation design. The main circuit arrangement and circuit shall depend on
type of HVDC system, Power Transmission requirements, DC Voltage Levels, connected AC voltage levels,
Reactive Power requirements and AC & DC Harmonic requirements. The system shall meet various harmonic
performance parameters on both AC Side and DC side.

10. HVDC Station Equipment- The function blocks of converter station are Converter area (converter valves,
converter transformer, Smoothing Reactor), DC yard (DC filters, DCCT, DCVD, PLC filters of DC side, DC
pole arresters, Disconnectors and ground switches), AC filter yard, AC yard and auxiliaries. A typical LCC
based HVDC station shall consist of the following. main equipment:

(&) Thyristor valves and its accessories e.g. damping and grading circuits, converter cooling

(e) AC filters (Harmonic filters and PLC filters) and shunt compensation;
(f) Control and protection of AC and DC side;

(9) Electrical and mechanical auxiliaries;
(h) Earth electrode station* / Dedicated Metallic Return (DMR) *;

(i) AC switchyard equipment;
(j) DC switchyard equipment™;
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(k) AC & DC Surge arresters;
() AC & DC Measuring instruments;
(m) Communication system between converter stations (OPGW/ PLCC).
(n) DC wall bushings
(o) AC wall bushings (if applicable)
(p) Auxiliary Power System
* Not applicable for back to back schemes.
11. Converter Station AC Yard, Transformer yard and valve hall

(@)

(b)

(©
(i)

AC commutating bus equipment- The AC circuit breakers, disconnectors, instrument transformers
and other switchyard equipment shall be similar to that of the equipment specified under Regulation
46. The bus rating shall be adopted according to the calculation considering single bus outage. The
switching duties of the AC circuit breakers will be decided based on transient over voltage study,
insulation co-ordination, AC filters and protection studies.

Dynamic over voltage limiter devices- Converters connected to relatively weak AC systems may
cause Dynamic Over Voltages during load rejection / disturbance. The Dynamic Over Voltage limiter
shall consist of parallel arrester elements connected phase to phase or phase to ground and designed to
absorb the desired amount of energy during a system disturbance. The Dynamic Over Voltage limiter
shall be coordinated with recovery of DC system following a disturbance. The requirements of surge
arresters shall be based on the insulation co-ordination study in line with relevant standards. The
arresters used shall be metal oxide type conforming to relevant standard. For control of Dynamic Over
Voltage, use of STATCOM, SVC and high power gapless arresters shall be evaluated.

AC harmonic filters and shunt compensation

The HVDC converter generates harmonics during the Conversion process and AC harmonic filters
shall be used to limit ac voltage distortion due to harmonics to acceptable levels and also to meet the
reactive power exchange requirements - -based on the studies carried out.

(if) The AC harmonic filters shall be switched in and out by circuit breakers. Based on the studies, the

reactive power requirement for the terminal and bank or sub-bank size shall be determined such that
reactive power exchange with the AC bus shall remain within specified limits. Suitable redundancy
shall be provided in the sub-bank filters to avoid reduction of transmission capacity of the station
due to outage of any particular sub-bank for maintenance.

(iii) The main filter equipment namely capacitors, reactors and resistors shall comply with the

requirements of following IEC
(A) Capacitors . IEC 60871;

(B) Reactors . IEC 60076-6;
© Resistors  : IEC 62001/As per owner’s specification
(D) Dynamic compensation: If required, dynamic compensation in the form of static

compensator (STATCOM), static var compensator (SVC), thyristor controlled series
capacitor (TCSC) etc. shall be used to improve stability during AC system transient faults.
The requirement of dynamic compensation and the rating shall be derived from the studies. .

(iv) Shunt Reactor Banks: Shunt reactors of suitable size shall be = “provided to meet reactive power

exchange requirements derived from the studies. The shunt reactor shall be oil filled and must be
switched in or out by a circuit breaker. The shunt - reactor shall conform to relevant standard. The
shunt reactor shall be covered under automatic switching under the reactive . power control strategy.

(v) AC filter Design: The Total Harmonic Distortion (Vy,g) of AC filter, as defined below, shall not

exceed 2%.

ln=a0y, 2

SV x100

7 —_
THD — 4
\' =V,

\

‘1’ refers to fundamental frequency (50 Hz)
‘n’ refers to the harmonic of n'" order (corresponding frequency is 50 x
n Hz)

Additional requirements as per relevant IEC shall also be fulfilled. In all Modes of operation, except
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12.

the reduced dc line voltage modes, the performance requirement shall be met up to rated power with
one larger size filter sub-bank and one characteristic harmonic sub-bank(largest) being out of
service. All filter banks, sub-banks and branches shall be rated such that the remaining filter
components are not overloaded and there is no restriction on the operating power level for any
operating conditions with one filter bank outage for power level up to 1.0pu.

(d) Power line carrier (PLC) filtering- PLC filters shall be installed close to converter transformers to
mitigate high frequency harmonic currents generated during thyristor switching.

(e) Co
(i)

(i)

nverter transformers:

The converter transformers shall be single phase/ three phase two winding or three winding units
which shall be decided by size and transportation limitations. The transformers shall comply with
the requirements of relevant standards. The maximum flux density in any part of the core and yoke
at the rated MVA, voltage and frequency shall be such that under 10% continuous over voltage
condition it does not exceed 1.9 Tesla. The Converter transformer shall be capable of
withstanding minimum DC current of 10A per single phase transformer entering through the
neutral.

The insulation level for the transformer AC (line side) windings and bushings shall be as given at
Regulation 45 and insulation levels of the valve side windings shall be determined in accordance
with studies. The impedance of the transformer shall be determined as in accordance with studies
and variations in impedance shall be as per the requirement of relevant standards.

(iii) Converter transformers shall be equipped with on load tap changer (OLTC) and metal oxide

varistor (MOV) devices shall be provided between tap leads of the OLTC. The OLTC tap steps
shall be determined in accordance with the operating strategy of both the converters. The OLTC
shall be designed for a minimum 2,50,000 operations without repair or change of any part
including oil. The OLTC shall be designed for a contact life of minimum 6,00,000 operations.

(iv) The requirements of soak pits and firewalls shall be in line with Regulation 46.

(v)

Minimum one No. (single phase or three phase, as applicable) spare Converter transformers of
each type and rating per station shall be provided.

(f) Thyristor valves

(i)

The thyristor valve assembly shall be designed and tested as per relevant IEC/IS.

(i)  The thyristor valve modules, used for converting AC to DC or vice versa, shall be complete

(iii
(iv

v)

with associated electronic firing system; protection, monitoring & damping system, auxiliaries
and cooling system. Twelve pulse scheme shall be used.

)  One/ Two twelve pulse valve group in series or parallel combination shall be used depending
on the power rating and other requirement of specific project.

) In case of two series converter configuration, a bypass switch shall be provided to bypass any
faulty converter and use the remaining series converter at lower DC voltage.

The thyristor valves shall be water cooled, air insulated and indoor type. The valves shall be
either suspended type or floor mounted type depending upon the operating DC voltage and
seismic requirements. The Double or Quadruple valve design shall be used depending on
voltage level. Requisite redundancy shall be kept through a provision of suitable number of
spare thyristor in valve modules.

(vi)  The thyristor valve cooling system shall use de-ionized water circulated in a closed cycle. The

(vi

cooling unit shall comprise of a de-ionizer, expansion vessel, conductivity, flow and
temperature sensors, mechanical filters, etc. Adequate redundancies shall be provided.
Necessary control and monitoring including tripping of the HVYDC system in case of cooling
system failure shall be provided.

i) The valves shall be placed in the valve hall which shall have a positive pressure over
atmospheric pressure and humidity control feature. The pressurization will be maintained by
ventilation system.

Converter Station DC Yard

(a) The DC yard shall comprise of equipment such as HVDC bushings, smoothing reactors, DC filters,
DC current and voltage measuring instruments and switchgear, surge arrester, insulators, clamps and
connectors.

(b) The creepage distance for DC yard and other areas shall be maintained as indicated below:
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Insulator type

Under light and Under heavy and very
Medium pollution heavy pollution

Indoor porcelain or composite insulators for valve hall | 20 mm/kV

(other than valves) and indoor smoothing reactor area

Thyristor Valves 14 mm/kV

Indoor DC yard (other than smoothing reactor) 30 mm/kV

Outdoor porcelain insulators or bushings with RTV | 50 mm/kV 60 mm/kV
coating

Outdoor composite insulators or bushings 50 mm/kV

Note:- Creepage distances less than 50 mm/kV but not less than 45mm/kV can be accepted for
outdoor silicone rubber bushings due to manufacturing limitations and for HVDC equipment’s
requiring necessary internal/ external insulation co-ordination. However, creepage distance less
than 50 mm/ kV and flash distance less than 12 mm/ kV shall not be acceptable for outdoor jointed
bushing.

The base voltage applicable for calculation of valve arrester creepage distance shall be

Ucreepage = ( 3 + BJ?) * CCOV

(©

(d)

DC wall bushing- DC wall bushings, used for electrical connection between the equipment inside
the valve hall and the outdoor DC yard shall be of polymer housing as per relevant standards. All
bushings inside the valve hall including HVDC wall bushing shall be dry type / SF6 gas filled or
combination of both.

Smoothing Reactor- The smoothing reactor shall be of air core type. The reactors shall comply
with relevant standards and shall have successfully passed DC tests as per their application. The
smoothing reactor shall be divided between pole and neutral for DC voltage above 500kV. Each
converter station shall be provided with one spare coil of smoothing reactor.

For the design of smoothing reactor, the Si factor has to be within the limits (0.22 <Si< 1) where Si
factor is defined as

Si= Udn/ Ld*1dn

Udn = Nominal HYDC Voltage level per pole
Idn = Nominal HVDC Current
Ld= Total DC side inductance = Lq + 3.5 Ly where Ly - Smoothing Reactor inductance
Ly - Converter transformer inductance

The smoothing reactor shall be designed for Class H for inter turn insulation as per IEC 60085,
however, the maximum allowed hot-spot temperature rise shall be limited to one class lower i.e
Class F insulation.

(e)

(®

)

The

DC Voltage and Current Measuring Devices- The DC voltage measuring equipment shall be
installed at each pole. The DC measuring equipment at pole and neutral bus shall be suitably located
based on the control philosophy and different protection zones such that complete pole and neutral
equipment are protected.

DC Filters- DC harmonic filters shall be provided in DC yard to limit harmonic voltages present on
the DC lines (pole lines and electrode lines / DMR line). The DC Filters shall consist of Blocking
Filter, Low order filters, Harmonic Filters and High Frequency Filters as per the requirement of
project specific studies. The main filter equipment like capacitors, reactors and resistors shall
comply with the requirements of relevant IS/IEC standards/ CIGRE documents. A series blocking
filter shall be provided, if required based on system studies, at each converter of the inverter station.
A parallel low order (2" Harmonic) DC Filter shall be provided across each converter of the station.

DC Filter Design- The individual harmonic current (In) at any harmonic shall not exceed the value
which could cause mal-operation of the HVDC system control and protection equipment supplied.

maximum equivalent disturbing current (leq), without any filter outage, for balanced bipolar and
monopolar mode with metallic return or Dedicated Metallic Return (DMR) modes of operation shall
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be as follows:
Operating Mode leq
Balanced bipolar operation 1500 mA
Monopolar mode with metallic or DMR mode 2200 mA

(h)

The DC filter components shall be adequately rated to allow unrestricted operation of the HVDC
system in all operating modes and for all power levels upto 1 p.u with any possible combination of
filter branches connected.

The rating of the dc filter components shall be based on the assumption that the per pole harmonic
voltage is individually maximized at each harmonic for any particular operating mode, and the filter
component currents due to the harmonic voltages at the terminals shall be assumed to add as RSS
(Root sum squared) at each harmonic.

Blocking filter reactor shall be designed for Class H for inter turn insulation as per IEC 60085,
however, the maximum allowed hot-spot temperature rise shall be limited to one class lower i.e Class
F insulation. The AC/DC/PLC/RI reactor shall be designed for Class F insulation as per IEC 60085,
however, the maximum allowed hot-spot temperature rise shall be limited to one class lower i.e. Class
B insulation.

Surge Arresters

Surge arresters shall be gapless Metal Oxide arresters and shall be designed, and tested as per
relevant 1S/ IEC. The arresters shall be designed to absorb the desired amount of energy during a
system disturbance and shall be coordinated with recovery of DC system following a disturbance as
applicable.

The HVDC main arresters typically found in a HYDC System are as follows:
(i) Valve Arrester

(ii) Bridge Arrester (6 pulse/12 pulse)

(iii) DC Line Arrester

(iv) DC Neutral and DC Filter Arrester

(v) Converter Transformer and AC Filter Bus Arrester

(vi) Electrode line arrestor / DMR line arresters

(vii) Smoothing Reactor Arrester

(viii) DC Neutral Switch Arresters

13. Control and Protection System

(@)

Control System:

(i) The control system shall have redundancy with hot standby.
(i) DC converter terminals shall be either manned by operator or controlled by remote

operation of SCADA system. The control system hierarchy shall be as follows:
(A) Station/Bipole Control
(B) Pole/ Converter Control
(C) Valve control

(iii) The HVDC Bipole shall have control features including but not limited to the following:

(A) Reactive power controller

(B) Current and power controller

(C) Frequency controller

(D) Power modulator, pole power compensation The modulator shall have feature

which shall provide positive damping of ac network oscillations over the range of
frequencies considered during system studies.

(E) Sub Synchronous Resonance (SSR) Damping Controller (if required)

All necessary studies shall be carried out to ensure that the DC system shall not excite the
mechanical, electromechanical or other natural frequencies of the nearby region generators and
turbines under any operating mode. It shall be demonstrated by studies (simulation as well as field
test) that the nearby generators shall not be adversely affected by the HVDC system, particularly
with regard to Sub Synchronous Oscillation (SSO) / Sub Synchronous Resonance (SSR) and
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harmonic injection and self-excitation. Sub Synchronous Damping (SSD) Controller shall be
provided for converter Stations near Generating stations.

(A) Load frequency controller (LFC)

(B) Current margin controller

(C) Excessive reactive power consumption controller

(D) AC system stability function, such as power swing damping function.

(E) Run back / Run up controller with provision to be linked to SPS of System
Operator

(iv) The pole control, converter control, and valve control modules shall also be provided.

(v) The control shall be designed to give fast stable and proper response to normal control
actions as well as during disturbances such as AC & DC faults.

(b) Protection System
M HVDC system protection shall consist of two parts:
(A) AC side protection:

AC side protection function shall cover the zone for converter transformer, AC filters, shunt
capacitors, shunt reactors, and busbars. These protections shall generally follow the same
philosophy as in a typical substation i.e. detection of fault by relay and tripping of circuit
breaker.

(B) DC side protection:

DC side protection shall cover the zones consisting of the valve hall, DC switchyard
including smoothing reactor and DC filters, DC line, DMR line / electrode line and ground
electrode. The protection equipment shall be designed to be fail safe and shall ensure high
security to avoid mal-operation/ unwanted shutdown due to protection equipment failures.

(ii) Following a DC Line fault, the HVDC System shall have the facility to restart, one or more
times, the faulted pole at a variable pre-selected DC voltage level(s), not below 80% of the
nominal voltage rating. The dc transmission system shall be capable of recovery in a controlled
and stable manner without commutation failures during recovery following ac and dc system
faults. The post fault power order shall be equal to the pre-fault power order unless AC/ DC
systems dictate otherwise

(iii)  Protection system shall have two redundant systems with following protections.
(A) Converter differential protection;
(B) DC over current protection;
(C) DC differential protection;
(D) AC conductor ground fault protection;
(E) Commutation failure protection;
(F)  DC filter protection®;
(G) DC smoothing reactor protection;
(H) DC line ground fault protection with restarts”;
(1)  DC line differential protection®;
(J)  DC under voltage/ over voltage protection;
(K)  Ground Return mode / Dedicated Metallic Return (DMR) protection”
(L)  AC filter protections
(M)  Electrode line monitoring and protection”
(N)  Thyristor Failure Monitoring
# not applicable for back to back schemes

(iv)  DC online fault locators shall be provided to monitor the entire DC line length and give
location of the fault with good accuracy in the range of + 1000 meters

(c) Software based controls and protection shall be used to permit flexibility in effecting modifications.
Protection and controls shall be duplicated for reliability. The control & protection shall provide
fast controllability of the HVDC system. Operation of the HVDC bipole system shall be possible in
the following modes:
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14.

15.

16.

17.

18.

(i)Balanced/ unbalanced bipolar operation;
(itf)Monopolar operation with pole metallic return:
(ili)Monopolar operation with ground return / with Dedicated Metallic Return (DMR) mode;
(iv)Reduced voltage operation;
(v)Power reversal mode.

(d) The 'Sequence of events' recorder, transient fault recorder, on-line DC Line fault locator, GPS
system, visual display system, operator control protection and monitoring system shall be a part of
the HVDC system.

Telecommunication- For smooth operation of the HVDC system, communication network with high
reliability and availability shall be = provided for transmission of control and protection signals between the
two or more (in case of multi-terminal DC) HVDC terminals. There shall be main and back up communication
link. The main communication link shall be through OPGW and back up communication link shall be either
through OPGW or PLCC.

Valve Hall: The valve hall shall mainly contain thyristor valves, its associated structure, & cooling and
arresters. No oil filled equipment shall be present inside the valve hall. In case the turret of converter
transformers (having oil) is protruding inside the valve hall, suitable fire barrier matching with adjacent valve
hall wall fire rating shall be provided. The valve halls shall be provided with interference screening. In
addition, the control cable and cable termination rooms shall be suitably screened to minimize radio
interference. Two nos. scissor lift for erection and maintenance of valve modules shall be provided per station.
Proper cable sealing shall be provided for cable entry into valve hall and control room to avoid entry of water
and moisture. Necessary measures shall be taken to take care of high frequency noise emission from valves.

Valve Hall Ventilation: Suitable ventilation systems and filters with adequate redundancy shall be provided
in the valve hall. The valve hall shall be kept at a positive pressure under all conditions.

Grounding & Safety
(a) The design of the grounding system shall be based on relevant IS/ IEEE.

(b) In order to prevent adverse effect (overheating due to induced circulating current) of magnetic field of
air core reactors, special care shall be taken such that no closed loops are formed by the earthing
conductors and in reinforcement bars of the foundation. Air core reactor manufacturer’s guidelines shall
be followed.

(c) The electrical safety clearances for the dc side shall not be less than the clearances applicable for an ac
switchyard at the equivalent BIL level.

(d) The total electric field excluding space charge at ground level shall be as prescribed in relevant
standards.

(e) Fencing and electrical & mechanical key interlocking arrangements shall be provided for valve halls,
smoothing reactor area, AC and DC filter areas, DC LFL Capacitor Area and for equipment mounted
directly on ground without suitable height of steel structure.

Dedicated Metallic Return (DMR) / Earth Electrode

The current return path of a bipolar configuration shall be either via a Dedicated Metallic Return (DMR)
conductor or via earth return using earth electrodes at both converter terminals. DMR mode shall be preferred
if it is difficult to identify a suitable site for earth electrode station.

If earth electrodes are to be used the following requirements shall also be considered:

(a) The earth electrode station shall be connected to the terminal by means of an overhead transmission line.
The earth electrode shall be located at a minimum distance of approximately 25 km (radial distance) away
from the converter station. It shall be designed to operate continuously at nominal load and overload as
per the requirement. The electrodes shall be designed for both types of operation, anodic and cathodic.

(b) The thorough soil investigation shall be carried out for shallow and deep resistivity, thermal conductivity
and moisture content etc. at the proposed location.

(c) The earth electrode station shall have sub-electrodes. The maximum current density at the sub-electrode
surface, i.e. the boundary between backfill (coke) and soil shall not exceed 0.5 A/m2 in clay soils. The
number of sub-electrodes shall be determined considering that 30% of the sub-electrodes are not
available. The amp hour rating for earth electrode shall be selected based on the study for duration of
earth electrode current and the service life of the earth electrode station.

(d) The earth electrode station shall not affect the nearby electrical installation, buried metallic pipelines, oil
& gas pipelines, and railway lines etc.



[9TT H—=Te 4] T T TSI © TETLTI0 201

19.

20.

21.

22.

(e) Each ground electrode shall have a resistance of less than or equal to 0.3 ohm (both working as an anode
and cathode) at maximum design ambient temperature.

(f) Touch voltage (Vt)- The touch voltage between any grounded metallic object in the electrode station
(including the connection to the overhead electrode line) and any point in the soil which can be touched
by a person simultaneously shall not exceed 40 V when the electrode is operating at the maximum
overload rating.

(9) Step Voltage (Vs)- The step voltage at ground level above the ground electrode when the electrode is
operating at the temporary over-load rating shall not exceed (Vs) = 5.0 + 0.03 ps, where ps is the local
surface resistivity in ohm-m.

(h) The above values of resistance: touch and step voltages would depend on the actual geophysical
characteristics of the soil at the place where the electrode station is located. Suitable mitigation measures
shall have to be adopted in case the site has high resistivity.

(i) Inaddition, following interference effects shall be considered:

(i)  Corrosion of buried metallic structure and foundations

(i) DC Current in power lines, especially via power transformer neutrals (risk of saturation of
transformers).

(iii)  DC current in telephone circuits.
(iv)  Effect on the cathodic protection of the buried metallic pipe lines.

Cables: Fibre optic cables conforming to IEC — 60793 shall be used to transmit the signals to and from
various equipments and panels located in the AC/DC switchyards, Valve Halls, control rooms, valve cooling
rooms, etc.

Auxiliary Power Supply System: The auxiliary power supply system shall have the following:

(a) Highly reliable duplicated supply sources from two separate sources,—with automatic change-over
facilities.

(b) Completely separated secondary distribution (415 V) systems for the auxiliaries of each converter.

(c) Duplicated supply by two different 415 V power sources to essential loads (e.g., cooling pumps,
fans, heat exchangers, €tc).

(d) Provision of reliable or standby power supply system to meet essential and emergency loads and which
starts-up automatically in case of loss of all the normal and stand-by supply sources. One reliable or
standby power supply system per converter shall be provided at all the converter stations.

(e) Parallel operation between station service transformers shall not be permitted at any voltage level in
order to limit fault currents, prevent back feed into the AC bus and to ensure independence of supply
sources. Also parallel operation shall not be permitted between transformers and the reliable or
standby power supply system.

(f) Suitable protection on all primary MV and LV supply connections
(g) All auxiliaries shall give rated output at voltage variation of £10% and frequency variation of -5% to
+3%.
(h) The station services DC system shall cater to the following:
(i) DC loads of HVAC and HVDC switchyards, auxiliary services control, valve and pole control,
protection circuits, communication system loads, etc.
(ii) An indispensable minimum lighting load shall be connected to the station DC system.
(i) The 220vDC supply system(s) per converter shall consist of at least two independent DC systems; each
system consisting of one charger, one battery bank and one distribution panel.

() A 48 V DC system consisting of two battery sets, two Battery chargers and two distribution boards shall
also be supplied for communication panels (wherever supplied).

Fire Detection, Alarm and Protection system: A comprehensive fire detection, alarm and protection
system as per Central Electricity Authority (Measures relating to Safety and Electric Supply) Regulations,
2010 or any successor or subsequent Regulations shall be provided. Valve Hall shall have Air aspiration
system (fast and early smoke detection system) Suitable Infra-Red (IR) detector to detect the flashover inside
the Valve Hall shall also be provided. The Valve hall wall shall be suitable for minimum 3 hour fire rating.

Testing and trial Operation: All equipment / component including Thyristor valves, Converter
Transformers, smoothing reactors, EHV DC Transformer bushings and wall bushings shall be subjected to
Type tests, Routine tests, Factory Acceptance Test (FAT), Site Acceptance Test (SAT) as per relevant IS /
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IEC/ IEEE as applicable. The SAT shall consist of sub-system & system tests and shall be carried out after
installation of equipment at site. The subsystem tests cover the major sub-system like valve cooling, AC&DC
filters, HVDC converter, auxiliary systems, communication etc. After completion of sub-system tests, system
tests covering power transmission tests, transient & dynamic control tests, measurement of electric field and
RFI etc. shall be conducted. After completion of all system tests, final trial operation of the HVDC System
shall be carried out for uninterrupted continuous period of normal operation of not less than 10 days during
which the converter equipment shall be fully operational.

23. Performance Guarantee:
(@ The power Transmission Capacity:

The rated power transmission capacity shall be defined and guaranteed at inverter end of AC yard
and rated transmission voltage shall be defined at the rectifier end. The reverse Power transmission
capacity shall also be indicated.

(b) HVDC System losses:

The Guaranteed losses of HVDC transmission shall include the no load loss and equivalent load
loss. The equivalent load loss is the sum of load losses at specific loadings multiplied by weightage
factors as per expected loading cycle. The Guaranteed losses shall be verified as per IEC 61803. No
load loss shall be guaranteed corresponding to converter transformer set at principal tap with
nominal AC system voltage and nominal frequency at 40° C ambient temperature.

(c) The system shall meet various harmonic performance parameters on both AC Side and DC side.
(d) HVDC Reliability and Availability:

1 Overall Energy availability of HVDC scheme
(&) Overall Performance Not less than 97%
(b) Excluding transformer failure Not less than 98%
2 Forced Energy Unavailability (FEU) Not more than 0.6%
Schedule Energy Unavailability (SEU) Not more than 1%
4 Single Pole outage per pole per station per year Not more than 8 (with average
outage duration of 7.5 hours)
5 Bipole outage per station per year Not more than 0.2 (with average
outage duration of 8 hours)

24. Applicable Standards: All equipment and material shall be designed, manufactured, tested and
commissioned in accordance with latest Indian Standards / IEC or IEEE standards, / CIGRE guidelines and
the Acts, Rules, Laws and Regulations of India. Some of them are as follows:

(@)
(b)
(©

(d)

(€
)

@)
(h)
(M)
)
(k)
0]

IEC 60633 - Terminology for High-Voltage Direct Current (HVDC) transmission
IEC 60700 (1-2) - Thyristor valves for High Voltage Direct Current (HVDC) power transmission

IEC 60919 (1-3) - Performance of High-Voltage Direct Current (HVDC) systems with line-
commutated converters

IEC 61803 - Determination of power losses in High-Voltage Direct Current (HVDC) converter
stations with line-commutated converters

IEC-61975 - High-Voltage Direct Current (HVDC) installations - System tests

IEC-62001 (1-4) - High-Voltage Direct Current (HVDC) systems - Guidance to the specification and
design evaluation of AC filters

IEC 65700 — Bushings for DC Applications
IEC 60071 (1- 5) — Insulation Coordination

CIGRE report 33/14-05: “Application guide for metal oxide arresters without gaps for HVDC
converter stations”

IEC 61378 - Converter transformers
IEC — 60076-6 Power transformers - Part 6: Reactors
IEC 60871-(1-4) Shunt capacitors for a.c. power systems having a rated voltage above 1000 V

(m) IEC 60747-6 - Semiconductor devices - Part 6: Discrete devices — Thyristors

(n)

CIGRE- TB 136 1999 SC 14 TF 14.01.04 Fire aspects of HVDC thyristor valves and valve halls.
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(0) PWI/TR 115-6 Ed. 1.0 -Guidelines for the system design of HVDC project

(p) IEC/TS 63014 Ed. 1.0 -High voltage direct current (HVDC) power transmission - System
requirements for dc-side equipment - Part 1: Line-Commutated Converters

(g) IEC/TR 63065 Ed. 1.0 - Guidelines for operation and maintenance of HVDC converter station
(r) 1EC/TR 62978 Ed. 1.0 -Guidelines on Asset Management for HVDC Installations
(s) IEC/IEEE:60076-57-129 — Transformer for HVDC applications

(t) 1EC60099-9-Part -9, Surge Arresters — Metal Oxide Surge Arresters without gaps for HYDC converter
stations

Part-B

Technical Detailsof Voltage Source Converter (VSC)based HVDC Terminals/ Stations

1.

(@)
(b)
(©
(d)
(€)

2.

(@)
(b)
(©)

(d)
(e)
U]
(9)
(h)

0]
0)
(k)
0

3.

General: The VSC based HVDC system shall use Insulated Gate Bipolar Transistor (IGBT)
technology and shall be considered primarily for the following without concerns about the
available Short Circuit Ratio:

Point to point transmission scheme (overhead / cable)
Back to Back transmission scheme

Parallel operation with LCC HVDC system
Multi-terminal system

Supplying load in isolated areas

Design Consideration: The following minimum technical information shall be required for VSC
based HVDC installation:

The amount of active power to be transmitted
The reactive power requirement at each terminal for dynamic support of AC network

The transmission distance and type of DC transmission line (cable or overhead line or a
combination thereof)

Length of overhead line, length of cable as applicable
DC transmission voltage

Reliability and availability requirement

Size and weight of the Converter transformers for transport

Power system characteristics of sending and receiving end system to which VSC transmission
system is connected, including all the parallel transmission system, if any

Steady State performance requirements
Dynamic performance requirements, including control and monitoring facilities
Transient performance

The converter configuration like Symmetrical Monopole or Bi-Pole with DMR or Bi-Pole with
Ground return etc.

System Data: The following environmental, AC & DC system information, shall be considered:

(a) Environmental information:

(b)

(i)
(i)
(iii)
(iv)
v)
(vi)
(vii)
(viii)
(ix)
)
(xi)

Ambient temperature
Humidity, rain fall intensity
Geographical co-ordinates
Isokeraunic level

Wind velocity

Seismic Level

Altitude above sea level
Pollution level

Soil Properties

Solar radiation

Snow/ice data

AC System information:
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(©

(i) Short Circuit Ratio and Minimum & Maximum Short Circuit Current:
(if) System voltage and frequency
(iii) Harmonic impedance characteristics
(iv) System Voltage distortion
(v) System Grounding
(vi) Torsional mode frequencies (Sub-synchronous Resonance)
(vii) AC system topology
(viii) AC system equivalent
(ix) MVAR exchange with AC system
(x) Data pertaining to generators in the vicinity
(xi) Frequency variation range
(xii) System voltage unbalance
HVDC line / Cable:
I. In case of overhead lines, the detail information shall include
0] Line length
(i)  Conductor type
(iii)  Conductor configuration
(iv) Rated DC Voltage
(v) Impulse withstand levels

(vi)  Tower configuration for the Pole conductors & Dedicated Metallic Return (DMR) conductor
or earth electrode

(vii)  Tower footing impedance
(viii) Earth electrode station (if applicable)
I1. In case of Cable, the detail information shall include
(i) Cable length
(if) Cable size and insulation
(iii) Rated and maximum DC voltage
(iv) Current rating
(v) Capacitance and resistance at rated load
(vi) Impulse withstand levels

4. System Studies: HVDC control parameters and equipment shall be designed by carrying out
the following studies at different stages of the project:

a) Design Studies

(i)  Main Circuit Parameter

(ii) AC Over-Voltage [DOV, Temporary Over Voltage and Transient Over Voltage]
(iii) DC Over-voltage

(iv) Low Frequency Characteristics

(v) High Frequency Characteristics
(vi) Transient Stresses

(vii) External Insulation and Clearances
(viii) Insulation co-ordination

(ix) AC Circuit Breaker Requirements
(x) Equipment design studies

(xi) Station Earthing

(xii) Lightning Protection

b) Performance Studies

(i) Losses
(i) Electrical Interference
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(iii) Electric and Magnetic Fields
(iv) Reliability, Availability and Maintainability
(v) Audible Noise
c) Network Studies
(i) Stability, Modulation and Frequency Control
(if) AC System Equivalents
(iif) Sub-Synchronous Torsional Interaction
(iv) Black start islanded operation studies

5. HVDC Station Equipment- A typical HVDC station shall consist of the following main
equipment:

(a) VSC valves and associated equipment & cooling system

(b) Interface transformers;

(c) Converter reactors;

(d) DC reactors*;

(e) Phase reactor*

(f) DC filters*;

(g) AC filters*;

(h) Radio frequency interference filters*

(i) Valve side harmonic filters*

(i) Control and protection of AC and DC side;

(k) Electrical and mechanical auxiliaries;

() Earth electrode station*;

(m) AC switchyard equipment;

(n) DC switchyard equipment;

(0) AC and DC Surge arresters;

(p) AC and DC Measuring instruments;

(g) Communication system between converter stations (OPGW/ PLCC).

(r) Wall bushings (AC and DC side)

(s) Insertion resistors

(t) High Impedance Grounding of Symmetrical Monopoles
* if applicable

6. Converter Station AC Yard, Transformer yard and Valve Hall

(@) AC bus equipment- The AC circuit breakers, disconnectors, instrument transformers and other
switchyard equipment shall be similar to that of the equipment specified under Regulation 46. The bus
rating shall be adopted according to the calculation considering single bus outage. The switching
duties of the AC circuit breakers will be decided based on transent over voltage study, insulation co-
ordination, AC filters (if applicable) and protection studies.

(b) Insertion resistors- Insertion resistors shall be used to limit inrush currents during energization of the
converter. They shall be located on the primary or converter side of the interface transformer. After the
energization process is completed the resistor shall be bypassed by a disconnector or bypass switch.

(¢) AC harmonic filters (If required)

(i) State-of-the-art Voltage-Sourced Converters (VSC) in modular multi-level converter (MMC)
topologies generate nearly no or only a small amount of harmonics. The need of ac harmonic filters
shall be evaluated based on study results. Suitable redundancy shall be provided in the filters to
avoid reduction of transmission capacity of the station due to outage of any particular sub-bank for
maintenance.

(ii) If filters are required, the main filter equipment namely capacitors, reactors and resistors shall
comply with the requirements of following IEC or or Equivalent IS as follows:

Capacitors  : IEC 60871,
Reactors - IEC 60076-6;
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Resistors : IEC 62001/ As per owner’s specification.

(d) If study results confirm the need for power line carrier (PLC) filtering, PLC filters shall be
installed close to interface transformers to mitigate high frequency harmonic currentsgenerated during
IGBT switching.

(e) Interface transformers

0]

(i)

(iii)

(iv)

The interface transformers shall be single phase units. For smaller HVDC ratings (e.g. back-to-
back schemes) three phase transformers can be used. The transformers shall comply with the
requirements of relevant standards. The maximum flux density in any part of the core and yoke at
the rated MVA, voltage and frequency shall be such that under 10% continuous over voltage
condition it does not exceed 1.9 Tesla.

The insulation level for the transformer AC (line side) windings and bushings shall be as given
at Regulation 45 and insulation levels of the valve side windings shall be determined in
accordance with studies. The impedance of the transformer shall be determined in accordance with
studies and variations in impedance shall be as per requirements of relevant standards.

Interface transformers shall be equipped with On Load Tap Changer (OLTC) mechanism, Metal
Oxide Varistor (MOV) devices (if applicable) shall be provided between tap leads of the OLTC.
The OLTC tap steps shall be determined in accordance with the operating strategy of the
converters.

The requirements of soak pits and firewalls shall be in line with Regulation 46

() VSC valves

()

(i)

(iii)

(iv)

7.
(a)

(b)

The IGBT valves shall be complete with associated auxiliaries and cooling system. The VSC
valves shall be tested as per IEC 62501. Adequate redundant devices shall be provided to enable
continued operation in case of failure of an individual component. Advanced converter topologies shall
be used to reduce losses of VSC based HVDC converters.

The VSC valves shall be water cooled, air insulated and indoor type. The valves shall be
either suspended type or floor mounted type depending upon the operating DC voltage and
seismic requirements.

The VSC valve cooling system shall use de-ionized water circulated in a closed cycle. The
cooling unit shall comprise of a de-ionizer, expansion vessel, conductivity, flow and temperature
sensors, mechanical filters, etc. Adequate redundancies shall be provided. Necessary control and
monitoring including tripping of the HVDC system in case of cooling system failure shall be
provided. In case of Sub-Zero Temperature prevailing at site, suitable method e.g. use of anti-
freezing medium etc. shall be adopted.

The valves shall be placed in the valve hall which shall have a positive pressure over
atmospheric pressure and humidity control through HV AC system.

Converter Station DCYard

The DC yard shall comprise of equipment such as HVYDC bushings, DC reactors, DC filters (if
applicable), DC current and voltage measuring instruments and switchgear.

The creepage distance for DC yard and other areas shall be maintained as indicated

below:

Insulator type Under light and Under heavy and
medium pollution very heavy pollution

Indoor porcelain or composite insulators for valve hall 20 mm/kV 20 mm/kV

(other than valves)and indoor smoothing reactor area (if

applicable)

IGBT Valves 14mm/kV 14mm/kV

Indoor DC yard (other than smoothing reactor) NA 30 mm/kV

Outdoor porcelain insulators or bushings with RTV 50 mm/kV 60 mm/kV

coating

Outdoor composite insulators or bushings 50 mm/kV 50 mm/kV

Note:
(i): RTV silicone coating shall be in accordance with 1S 11310.
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(ii): The above values of creepage distance are applicable for an altitude upto 1000m above sea
level. For altitude above 1000m above sea level, necessary altitude correction factor as per relevant
IS/IEC shall be considered.

(c) DC wall bushing -DC wall bushings, used for electrical connection between the equipment inside the
valve hall and the outdoor DC yard shall be of polymer housing as per relevant standards.

(d) DC Reactors - The DC reactors (if used) shall be of air core type. The reactors shall generally
comply with relevant standards and shall also have beensubjected to DCtests as per their application.

(e) DC Voltage and Current Measuring Devices- The DC voltage measuring equipment shall be
installed at each pole. The DC measuring equipment at pole and neutral bus shall be suitably located
based on the control philosophy and different protection zones such that complete pole and neutral
equipment are protected.

(f) DC Filters- If required DC harmonic filters shall be provided in DC yard to limit harmonic voltages
present on the DC lines (pole lines and electrode lines).

8. Control and Protection
(@ Control

(i) DC converter terminals shall be either manned by operator or controlled by remote Operation of
SCADA system. The control system hierarchy shall be as follows:

(A)  Station/ Bipole* Control (*only for bipolar arrangements, functionality offered as
part of station control also acceptable);

(B) Converter /Pole Control;
© MMC control;
(ii) The HVDC converter shall have control features including but not limitedto the following:
(D)  Active power control
(E) Reactive power control;
(3] AC Voltage control
(G) DC Voltage control
(H)  Frequency controller (if applicable);
Q) Power modulation control (if applicable);
@) Runback and run-up functions (if applicable);
(K) Power Oscillation Damping (POD)
(L) Sub synchronous torsional interaction dampingcontrol (if applicable);
(b) Protection

(i) The protection equipment shall be designed to be fail-safe and shall ensure high security to
avoid mal-operation/ unwanted shutdown due to protection equipment failures.

(ii) HVDC system protection shall consist of following protection zones:
(A) AC System Protection zone
(B) Converter or Interface Transformer Protection Zone
(C) Secondary Busbar Protection Zone
(D) Converter Protection Zone
(E) DC Busbar Protection Zone
(F) DC line & cable Protection Zone

(iii) Protection system shall have two redundant systems including the following
protections.

(A) AC over- and under-voltage protection
(B)Over- and under-frequency protection
(C)AC busbar differential protection;

(D) Insertion resistor overload protection
(E)AC overcurrent protection

(F) Converter overcurrent protection

(G) Converter overload protection
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11.

(@)
(b)

(©)
(d)
(€)

(H) Converter module differential protection

(I) Converter current differential protection

(J) DC voltage imbalance protection

(K) DC busbar differential protection

(L)DC link differential protection

(M) DC over- and under-voltage protection

(N) Electrode line monitoring and protection (if applicable)
(O) DC filter protection (if applicable)

(P) AC filter protection (if applicable)

(Q) AC connection Harmonic protection

(R)Phase current unbalance

(S) Protection.Block Failure or Repetitive Blocking failure protection
(T)Converter arm harmonic protection

(U) DC Line + cable Overcurrent Protection

(V) DC Line + cable harmonic protection

(c) Software based controls and protection shall be used to permit flexibility in effecting
modifications. Protection and controls shall be duplicated for reliability. Protection shall be
provided by numerical relays to suit the requirement of the HVDC system.

(d) For bipolar schemes the following operation modes shall be possible:
(i) Balanced/ unbalanced bipolaroperation;
(ii) Monopolaroperation with metallicreturn;
(iit) Monopolar operation with ground return / DMR

(e) The 'Sequence of events' recorder, transient fault recorder, on-line DC Line fault locator, GPS
system, visual display system, operator control protection and monitoring system shall be a part of
the HVDC system.

9. Telecommunication- For smooth operation of the HVDC system, communication network with
high reliability and availability shall be . provided for transmission of control and protection signals
between the two or more (in case of multi-terminal DC) HVDC terminals. There shall be main and
back up communication link. The main communication link shall be through OPGW and back up
communication link shall be either through OPGW or PLCC.

10. Grounding & Safety

The design of the grounding system shall be based on relevant IS/ IEEE.

In order to prevent adverse effect (overheating due to induced circulating current) of magnetic field of

air core reactors, special care shall be taken such that no closed loops are formed by the earthing

conductors and in reinforcement bars of the foundation. Air core reactor manufacturer’s guidelines shall
be followed.

The electrical safety clearances for the dc side shall not be less than the clearances applicable for an ac
switchyard at the equivalent BIL level.

The total electric field excluding space charge at ground level shall be as prescribed in relevant
standards.

Fencing and electrical & mechanical key interlocking arrangements shall be provided for valve halls,
smoothing reactor area, AC and DC filter areas, DC LFL Capacitor Area and for equipment mounted
directly on ground without suitable height of steel structure.

Dedicated Metallic Return (DMR) or Earth Electrode —The current return path of a bipolar
configuration shall be either via a Dedicated Metallic Return (DMR) conductor or via earth return using
earth electrodes at both converter terminals. DMR mode shall be preferred if it is difficult to identify a
suitable site for earth electrode station. If earth electrodes are to be used the following requirements shall
also be considered:

(@)

The earth electrode station shall be connected to the terminal by means of an overhead transmission tine
or underground cable. The earth electrode shall be located at a minimum distance of approximately 25
km (radial distance) away from the converter station. It shall be designed to operate continuously at full
load as per the requirement. The electrodes shall be designed for both types of operation, anodic and
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(b)
(©)

(d)
(€)
()

9

(h)

(i)

cathodic.

The thorough soil investigation shall be carried out for shallow & deep resistivity, thermal conductivity
and moisture content etc. at the proposed location.

The earth electrode station shall have sub-electrodes. The maximum current density at the sub-electrode
surface, i.e. the boundary between backfill (coke) and soil shall not exceed 0.5 A/m2 in clay - soils. The
number of sub-electrodes shall be determined considering that 30% of the sub-electrodes are not
available. The amp hour - rating for earth electrode shall be selected based on the study for duration of
earth electrode current and the service life of the earth electrode station.

The earth electrode station shall not affect the nearby electrical installation, buried metallic pipelines, oil
& gas pipelines, and railway lines etc.

Each ground electrode shall have a resistance of less than or equal to 0.3 ohm (both working as an anode
and cathode) at maximum design ambient temperature.

Touch voltage (Vt)- The touch voltage between any grounded metallic object in the electrode station
(including the connection to the overhead electrode line) and any point in the soil which can be touched
by a person simultaneously shall not exceed 40 V when the electrode is operating at continuous loading.

Step Voltage (Vs)- The step voltage at ground level above the ground electrode when the electrode is
operating at the temporary over-load rating shall not exceed (Vs) = 5.0 + 0.03 ps, where ps is the local
surface resistivity in ohnm-m.

The above values of resistance: touch and step voltages would depend on the actual geophysical
characteristics of the soil at the place where the electrode station is located. Suitable mitigation
measures shall have to be adopted in case the site has high resistivity.

In addition, following interference effects shall be considered.
0] Corrosion of buried metallic structure of foundations

(i)  DC Current in power lines, especially via power transformer neutrals (risk of saturation of
transformers).

(iii)  DC current in telephone circuits.
(iv)  Effect on the cathodic protection of the buried metallic pipe lines.

12. Cables: Fibre optic cables conforming to IEC — 60793 shall be used to transmit the signals to and from
various equipments and panels located in the AC/DC switchyards, Valve Halls, control rooms, valve
cooling rooms, etc.

13. Auxiliary Power Supply System: The auxiliary power supply system shall have the following:

(&) Highly reliable duplicated supply sources from two separate sources,-with automatic change-over
facilities.

(b) Completely separated secondary distribution (415 V) systems for the auxiliaries of each converter.

(c) Duplicated supply by two different 415 V power sources to essential loads (e.g., cooling
pumps, fans, heat exchangers, €f).

(d) Provision of reliable or standby power supply system to meet essential and emergency loads and
which starts-up automatically in case of loss of all the normal and stand-by supply sources. One
reliable or standby power supply system per converter shall be provided at all the converter
stations.

(e) Parallel operation between station service transformers shall not be permitted at any voltage
level in order to limit fault currents, prevent back feed into the AC bus and to ensure independence
of supply sources. Also parallel operation shall not be permitted between transformers and the
reliable or standby power supply system.

(f) Suitable protection on all primary MV and LV supply connections

(g) All auxiliaries shall give rated output at voltage variation of £10% and frequency variation of -
5% to +3%.

(h) The station services DC system shall cater to the following:

(i) DC loads of HVAC and HVDC switchyards, auxiliary services control, valve and pole
control, protection circuits, communication system loads, etc.

(i)  Anindispensable minimum lighting load shall be connected to the station DC system.

Rt

~

The 220VDC supply system(s) per converter shall consist of at least two independent DC systems;
each system consisting of one charger, one battery bank and one distribution panel.
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)

A 48 V DC system consisting of two battery sets, two Battery chargers and two distribution boards
shall also be supplied for communication panels (wherever supplied).

14. Fire Detection, Alarm and Protection system: A comprehensive fire detection, alarm and

15.

protection system as per Central Electricity Authority (Measures relating to Safety and Electric
Supply) Regulations, 2010 or any successor or subsequent Regulations shall be provided. Valve
Hall shall have Air aspiration system (fast and early smoke detection system). Suitable Infra-Red
(IR) detector to detect the flashover inside the Valve Hall shall also be provided. The Valve hall
wall shall be suitable for minimum 3 hour fire rating.

Testing and trial Operation: All equipment / component including Thyristor valves, Converter
Transformers, smoothing reactors, EHV DC Transformer bushings and wall bushings shall be
subjected to Type tests, Routine tests, Factory Acceptance Test (FAT), Site Acceptance Test (SAT)
as per relevant IS / IEC/ IEEE as applicable. The SAT shall consist of sub-system & system tests
and shall be carried out after installation of equipment at site. The subsystem tests cover the major
sub-system like valve cooling, AC&DC filters, HVDC converter, auxiliary systems, communication
etc. After completion of sub-system tests, system tests covering power transmission tests, transient
& dynamic control tests, measurement of electric field and RFI etc. shall be conducted. After
completion of all system tests, final trial operation of the HVDC System shall be carried out for
uninterrupted continuous period of normal operation of not less than 10 days during which the
converter equipment shall be fully operational.

16. Performance Guarantee:

(@)

(b)

The power Transmission Capacity:

The rated power transmission capacity shall be defined and guaranteed at inverter end of AC yard
and rated transmission voltage shall be defined at the rectifier end. The reverse Power transmission
capacity shall also be indicated.

HVDC System losses:

The Guaranteed losses of HVDC transmission shall include the no load loss and equivalent load
loss. The equivalent load loss is the sum of load losses at specific loadings multiplied by weightage
factors as per expected loading cycle. The Guaranteed losses shall be verified as per IEC 62751-1 &
IEC 62751-2. No load loss shall be guaranteed corresponding to converter transformer set at
principal tap with nominal AC system voltage and nominal frequency at 40° C ambient temperature.

(@)
(b)

(©
(d)

(c) The system shall meet various harmonic performance parameters on both AC Side and DC side.
(d) HVDC Reliability and Availability:
1 Overall Energy availability of HYDC scheme
(c) Overall Performance Not less than 97%
(d) Excluding transformer failure Not less than 98%
2 Forced Energy Unavailability (FEU) Not more than 0.6%
3 Schedule Energy Unavailability (SEU) Not more than 1%
4 Single Pole outage per pole per station per year Not more than 8 (with average outage duration
of 7.5 hours)
5 Bipole outage per station per year Not more than 0.2 (with average outage duration
of 8 hours)
17. Applicable Standards: All equipment and material shall be designed, manufactured, tested and

commissioned in accordance with latest Indian Standards / IEC standards, IEEE / CIGRE guidelines
and the Acts, Rules, Laws and Regulations of India. Some of them are for guidance purpose as
follows:

IEC 60633 - Terminology for High-Voltage Direct Current (HVDC) transmission

IEC 62747 - Terminology for Voltage Source Converters for high-voltage direct current (HVDC)
transmission

IEC 62751 - Power losses in voltage sourced converter (VSC) valves for high-voltage direct current
(HVDC) systems - Part 2: General Requirement

IEC 62751 - Power losses in voltage sourced converter (VSC) valves for high-voltage direct current
(HVDC) systems - Part 2: Modular multilevel converters
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(e) IEC 62543 - High Voltage Direct Current (HVDC) Power transmission using Voltage Source
Converters (VSC)

(f) 1EC 62501 - Voltage sourced converter (VSC) valves for high-voltage direct current (HVDC) power
transmission - Electrical testing

(g) IEC 60747-9 - Semiconductor devices - Part 9: Discrete devices — Insulated-Gate Bipolar Transistors
(IGBTs)

(h) IEC 61378 (2-3) - Converter transformers
(i) IEC 60076-6 - Power transformers - Part 6: Reactors
(i) 1EC 60071 (1-5) — Insulation Coordination
SCHEDULE-VII
(See sub-regulation (4) of regulation 84)
Right-of-way (ROW) for normal route, forest area, urban area, populated area and approach section near substation

RoW  width
. ) . Design . in m (for
Voltage level | Configuration Conductor type Terrain Span String Type compensation
purpose)
"
String 67
Ngrmal route 400 "
without constraint .
String
Tension
765kV D/C Vertical ACSR ZEBRA mm
Forest . 56
300 String
Tension
Urban area |/ A
populated area / String 54
. 250
approach  section ]
near substation Tension
e
String 64
Ngrmal route 400 mm
without constraint .
String
765kV S/C Vertical /Delta ACSR i
BERSIMIS Tension
v 54
Forest 300 String
Tension
Urban area / A
populated area / String 52
. 250
approach  section ]
near substation Tension
e
String 74
Ngrmal route 400 n
without constraint .
String
. ACSR -
765kV S/C Horizontal BERSIMIS l'!'\e;smn
. 65
Forest 300 String
Tension
Urban area / 250 V. 62
populated area / String
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approach  section

near substation Tension
+800KV Normal route "y
- Horizontal ACSR Lapwing without String 69
HVDC . 400
constraint/Forest/
Urban
+500kV _ _ Ngrmal route V
Horizontal ACSR Lapwing without String 52
HVDC . 400
constraint/Forest/
Urban
IIIII
String 46
400kV D/C | Vertical ACSR MOOSE Normal route 400 VG
without constraint .
String
Tension
IIVII
. 40
Forest 300 String
Tension
Urban area [ A
populated area / String 38
. 250
approach  section ]
near substation Tension
"
Horizontal/ String 52
400kV'SIC |\ ACSR MOOSE Normal route e
. . 400 V
without constraint .
String
Tension
EVE
. 47
Forest 300 String
Tension
Urban area / A
populated area / String 44
. 250
approach  section ]
near substation Tension
Normal route A
1200kV Horizontal ACSR Moose without String 89
. 400
constraint/Forest/
Urban
e
String 32
witodtconsant | | % v
220kV DIC | Vertical ACSR ZEBRA String
Tension
e
. 28
Forest 300 String
Tension
Urban area / "V
populated area / String 24
. 200
approach  section ]
near substation Tension
. ACSR Normal route "I"
132kVDIC | Vertical PANTHER without constraint 320 String 25
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vz
String
Tension
W
. 21
Forest 200 String
Tension
Urban area / A
populated area / String 19
. 150
approach  section i
near substation Tension
IIIII
String 22
10 kv ACSR wiotconsrant | X5 |V
D/C PANTHER String
Tension
EVE
. 19
Forest 200 String
Tension
Urban area [
populated area / A
approach  section 150 String 17
near substation
Tension
. ACSR "
66kv Vertical PANTHER sting | 18
Ngrmal route 250 e
without constraint .
String
Tension
Yz
. 14
Forest 150 String
Tension
Urban area /
populated area / A 13
. 100 .
approach  section String
near substation

Note: D/c : double circuit; S/c: single circuit
RAKESH GOYAL, Secy.
[ADVT.-111/4/Exty./518/2022-23]

Note: The principal regulations were published in the Gazette of India, Extraordinary, Part I11, Section 4, vide
notification No. CEA/TETD/MP/R/01/2010, dated the 20" August, 2010.

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. o
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