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. g9 A /AT AT A arfaeor (B Joret S=rad § =0 St &
o qeardenr ae) AHEE, 2020 T TR g FHERE T § TEHRid g or, i G (e
seRTer o o wiwham) =w, 2005 % B9 (3) F Su-fFaw (2) & @y ufea = sfafaas, 2003
(2003 T 36) i &=T 177 FT IT-GTT (3) FWT AUTAT AT, IHHF AT T TATIAT I ATer THT
RAT | 39 qTE | 45 &A1 6T srater 997 g & 0@ AT oY A1 H=a e 77 o e
TG F I T fAfH=w) # siafase qur= 9 Fit Iad7 S\ d1 7 3qerse F:Ts TS o,

¥ 3 ey fafagat ¥ safay g 9= 7 gfagt 26 9=, 2019 # 94T F fou
TS FTS e oA,

Y 3% YT A=l 9% S=ar § 9T snatdi S gHAEl 97 g G| arreswor ger
IEEIESER IR RIS

q: A, IFA ATATTAR T g7 73 o @ (@) % a1 q16q a=qq arrert==+, 2003, (2003 1

36) T &R 177 =T ITETT (1) FRT T&T LRI HT TINT Fd U, Fx 1T [ w0 Tag gl
frforfera fafaar ammar g, st
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A 1
TRNF
1. Sferg AT ) IT- (1) =9 ARt & w@fery 9 FE e artasr (B yoret @=1me o
TATT TUITEAT 6 oI qafeiiehl 9191h) fafaas, 2020 21
(2) T TSI § (I THTAA T TG F AT g
2. qIRATNTU - (1) == fafa=at ®, st a 3 gaf & s srufera 7 87, -
(F) "t & R wfafEw, 2003 (2003 #71 36) whE 2,
(@) "STteERT" & A Afefaae &t gy 70 AT IT-GTT (2) F e w1 Hwid fEoEa
@) "SETRTER AT FEA" F T A WA IS, STe-aATeH qTaY T oY e
TUTTSAT ST 6 ST | FAATNT SHISAT o TeoTell ICATEA ol (AT T 6l &Har

AT &,

(F) "ToF FSTHT" F TFH ITAHT ATHAT & ST 33 .37, A7 IHE FU F qleesT Al g
7o FAT &

(&) "HER A" | UE A F qEL AT H A AT TeAGAT ATSH F HILAH F FHIEIL AT
AT T FATGT ATATHT T A8

() "HETR qead" § AT F AT F ATEAT F AT /G AT FLIET AT F qTEAH F 741
TISH FT T AL T TreLhelF0q AT 2

(B) "G TUTAT" SARETT HATC qeash, AT Hieqr, Rer =2odl, ggras o, Zfiaa
ITFHLUT T Tk UG g S AL 9L st &5 & o7 U Uhigha g4 a9 & fou
SAL-HAFIT T SAA-TATAT | FHeH g DEH AqE-3sT TR0 Tt 24T Aaqel-
TS AU TUTAT, HedATze, HgAT, Affeahdd Rea? i LA Hghee Heeq i
IThT T oot sl yorrett, swfe &t wisEr /= Yot qEafed §, S e
AT ST AT ST o T & AfH7me & forw s9anr e s 2

() 'R F O TE 9 Y9 dg AT ST AT YU Fw AT T 9T Y9 kg AT
AATHLOT SoofT LT g AT &5 T T 36 T 3T T 90T o6 I7 e fErawor Faet
T ST SO0T g AATTAIST T AT Th9T FiR Ao 2,

() AT qLAT" | AT WrReT Afaf«aw, 2000 (2000 T 21) Fr &41e1-2 FT ITETT
(1) & @ve (@) H FATIRATUT TAATH, ITHRLU, T, FAET, FeT JqT1eH, T
T ST GUGId SAHIAT AT SATHT Tgd, STIN, THHL0, FATT, HLTe AT
fareTer 7 7T AT At 8

() T | UH qe, A, diedl, ol d9¥edw, Famd, a0 foe, w6, /e
TeTfieY, UE wefT A7 f&=a Jorelt & TrHlex "aigd uATanT a1 Ries foe & geat
T U T AT &

&) AT | UE AT ITH FRT GATAS ATAd (FETFe1) TN S =T % FqTHT
T & 1 FATIT AT 8

(5) "BITHIRT qi6g ETeed” & UF a7 Y&rar AT99d ¢, ST /AT § qaidq q@igarT
AT AATHLINT FHoTT FHTEAT 3T ITTRTRATAT o6 STANT o ToIT HRT TG FAT 8




[T Hl—av= 4] ST T TSI - ST

(Z) "ETHRA T | HATE TUTSAT T TTAT FA a1 TR F o9 geareaed qosArar
AT &;

(%) =" ¥ H9X qea#h T UF SAE (6g At9q g, ™ 0% §9 A=l & Areqq 7 AT 37
&g & qeas ¥ o &gel aF STeT 954 Jar &)

(1) "ITEAT. TFEES" H, S Awg fEEE AfRamE s (e aer) &R, 2010 %
YT F ATETT TIoreaT T rm a1t €;

(@) 'TAT TSI THGT Fx" F TeAT FAT IATEA o QATGAT, Heior o M=t &1 a9
4 * foro oo B st < # a8

&) "Reuae uast graw et F qeAg et || F (e gt £ st & w arer
TSIt & STor At &, SE T Fei T a9 § T 3T ot S5l §a1ad
FT AAITRT Y S [A2ld, T3, S Sl aied 39! S4<h =, ITaHTE, arar w e
FISTALI, Ll AT A TR o T3 3fl¥ o UH HATAl o AT ThH &

() ‘T H =7 AT F 97 SA9 SAAT AT 2

(9) "ITATES F TS STET TS & UF Jorret S 99d g ST S0 0Tl 0% 308
AT F SAiehe TTH FAT g ST 30 AT, gdeeqor, ey % ara-arer o a92i9 %
o e =TT T2 9% 5aTted Fedl |

() STARERAT" § UF Ak, S IATET F41 A9Sq g, oad wfted Iomed =ie,
AT

(@) ‘ATEEaT A" | UF 979 F= AU T S TR & Iagd Fed S a9dr & a1
fereqa Sefager grer arur e g;

(2) == fafRawt § wa=F orex i aa gfRarfue @8t 8, sl sfefaaw & wwen afvarfo o
T o7 Ieg ATAIH H HIT ATUA

3. AR AT - T AfF=w FT STARTERaist, T AT YT 3, 517 I U0 5, T 9
g o afafaay, FaioiT ol T Hal, Q@A JaT Ja1ar Y &=d ua=si a7
T BT |

Erpdl]

artra
4. THRITHE STYT - (1) HATC TUTSAT TP Fq I, &, FALT-TST T T T AqL-15T T2

a7 faera =rEe F o fReassir 21er oiw eafa g9 Siie Seft-aeeror yae wai

(2) F=TX TOITeT wEefy R S =Ter STfAwuger WurTett, SATYeR &F HWTOH WOrTey, ST
FITRIENT TUITSAT, FAATITd HIeT Tad, =i Asit Tt omar e, e daw gete
TTETRI SIY SA-HTE0T o |1 THIHT &I Feed § HeTT gl |

5. srufera wd-fAsaTes- (1) STTRERAT # 39w FAE=or g gy srafer &9 F a6t eR=eE
ARSI T TETT FIA § TAH AT AT
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(2) G gorTet fR==ror s | e Suweer "eet ITReen F forw wieely R siw e Ter
AfeRrgor & forw a1 Fehe & i 3T SATTF & 9799 YOrTet & o us #ehe % e, 97 98
fder, =Yer a7 STeT FIFLET F 7AW F IO FI AR

(3) AT=T-| & e =Ter siaue 997 F A&7 A TUTeAl Fl AqaeTs dSagy & a1
s B soem)

6. STTHY FUATU- (1) ATTITF HATE TZCHA ASH 3T TTH Fed AT AT Ao 9L TG 60
ST

(2) THT T2THT T TTHRIE ATAHT 6 ATHAT THH ATHIT TATAT T SR FeeA % forg -
farsterer et |eha o AT W& 3T ST

(3) TATT JOITeAT § Seohd & forw w1eeh, st || ° e srame g

7. faeiaar-(1) TeTha 918, arEede Al oY §91 dea® & o0 HJTHE Mg 97§
ATl TATY FTeAg He & FH G|

(2) T WA T LTt YodThe Aafe § FoT A3 ASATA T He F FH gRT|

(3) | orTelt T Tt stfaee g wea % foro s T sowm)

8. ReTE™ T FwAT- (1) "= YorTedt & Hafed T9 9 TCHERT §918 ITROT Figd
STANTHRAT ST HTAT [HHA 6% 6 TeThd [Sgall qa il ST a1 SITud|

(2) HFAT 3T I=AT AT TR FATT ATATIeT T =T 37T LAt 1l 6 oIy A8l 71T
ST

(3) FATT TOTTEAT T Tz SorTett T fersare= ey S=1 TTet! o oIy st & §=1 TISHT ATGS
EEGUIEM EEIECAERIES I

(4) F=IT IO ITATRAT AT T T ITIIRAT TS deash AT a49Td 07T T8
TTRLOT T FSTAT o forT gracfafaT g=me yorret & fRuires 9% o=

(5) STTNTHAT AT HATE Aedeh il FaFFd FRILHI/TTLT FT GIATET FIT ST HATT TOITAT
#T IUeHdT & =T, FHT &1 g i fAtasr Rdret & S & o, smaers giaemd
&I AT

(6) STARTHAT HATT TUITSAT F AT TETHH FAA 6 [0 O &5 F FATC, AT g il
TS, BT, FATeaad, R AT oY TaLETd & (o0 Sardl gl

(7) IUARTHRAT, FSHT TUMTEAT T HATC TOITSAT F AT ZeChT T 1 T&d19 g, 396 g
fafafde fRe=r 3 it srmfera Seawe STl T Fm

(8) FATHIT fhT T HHATT IUFIUT ATIH | [ g1, aTrh (Ao fashareli & e dgsr Thiheor
Bl Tehl

(9) TEAAT FIA ATHT THATT TOITAT F HTT TAF S2THE il ThHE TTAT FIA T Tl 6 S
TITHT AHATT g Fa< R o, Sy SeoRfE & form fEaer siw orerse grEw dir
TR FHYT qrTeT e fafere qeeRT Rurfat g

(10) ea IR F(Ted FTAATAT ITH FIA F (o0 St Rafa Rateor yorreft =2 F suay
F AT T THAYE a7 SITomm

(11) Tft 29 0§91 STHT0 FF | FH T 5 Seil HaT ¥ [Aearid swsTd sTaer &
ALY 9T T&T o ST

(12) T Areest 220/48 ATee TAEE Fie +15%, -10% R (TifSrfea arer ot foha gem
g)




[T Hl—av= 4] ST T TSI - ST

(13) Tsft FiedT HATE ITHION & o0 wq=aw T 10 a9 FT grf

9. TS IAWTAE ATHAT - (1) TAF Tevhd &g & T U drze STarh, T=gfon ® 9%, §417
TR ITHLIT F TATHT GTLT JATT T IO

(2) AT IR TTLAT | FHEATed g
() Ted, AL ST TATAT o (o0 FLEATT ZeThHe ST o0l Tl AT
I AT
(@) e PR A T He ST i AT,
) A T & TorT T TFawer (S Hwee g|are qied (TH.81.04.) FT,
21 T, TATHAT FITA TSR AAAT 2 Tarhier (1. 5T srerar
TS 1. Fq2) T ATHLAT AT RIEAT FA (e fact it HedT,;
(%) FAFAT TATT o (70 SATAITF FieloFedl T THIL;
&) A ITHL AT GIT I8 ahf 75 A fre Seer;
(=) T TETHH Tag o (o7 AT2e/ATE HTT FIeT, a7
() ATze % forw 3averdt =af=h|
(3) 7t The Tl T ITANT Shgler deash # oy srar g, a1 Feffeg afafiss st i
Tfeatera FraT StToa;
(%) FAtFeadr & g,
(@) T TETRIA (FAL 2 TFET £ 3); T4T

(1) SEfEg H TI FAT
10. PSS AT Fafaa ety g afafa g fBega ahraT F s a1t srsest 6 AreT
FATS STUT 3T Hfara e fEea afita § §=1 STHRLUT F TATHT o FIT AAHTSd 0l STUsAT |

11. st | T FAFAA- T ITHRLU (TASIL ST AMS2ESIT) FT 7 FAF, TASTAT F AT,
e s zormeeifem SShfRee geam (mE.2.2.2)) -1100, Tofaesa s soreeifiem Shfaae
TEATT (M7.2.%.%.) -80 3T ATLAT AT 430 (1.3, UH.) 3043 F ATHEE! o SATHTT AT SITUIT) |

12. fasreht six g "o - (1) e s feE & 3fa F o d@weror 1 saeddT somar-aweiar
AT (3172, 2.61.) 61000-4-5 F SIETE ST 31E.UH. /37,251, 62305 F YTERE A 6 ATHTT, AR]

ERuS sl
(2) Sfer ATeest 3T ATeF Fie & (o7 TITMAT HATE ITFHLN T TTALTIRAT FALNET THAT T -

FLEATT (.37 7.-21.)-%.20 TEwTiert & | 2R
13. FLEAT 3R T - (1) AT STHLVI F TATHT SIS ITHRIUT T GLAT o Forw ITearht g
(2) 3 AT % ATATAT 0 T FIA 6 o0 FATT ITHLON T TIAEATIT AT T Fdd THT THEAT

ERISIeal
14. FTZEL TR - (1) AT TOMAT | S FHT ITIRTRAT A2 {F=07 i H A2 Raar sty s

TasTeft SoTTeft =TT SrEEYEAT U Tiasd 9T ST qhd 3, i TATH ® ] F 3T TR &t e
AR EECEIRER N
(2) ATZaR AT FTAFH Foferied T TH1em FO, a7
(F) THT-THT IT TAT FINTAT AT STt Tia==w, 2000 (2000 FT 21) ¥ T A2
AT 1, 2013 F IS HT ATITA;
(T) ST AZAY0T TAAT SAAHTAAT HLAT e (T HY. A7 302, A1) FReraaent &1 fwatea,
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(1) Fe THTSEt Rew fu (FHEae - ared) g I Rar-Een ST awe i 9y
AFA Fe THLSHT Feaie &9 (H1.2.3m.A.); F7 Frtaad, $iT

(=) T A wrtersreor (area qean) el s ff 3 R g 8, &7 o)
15. FAFT HIZE FAAT AIS TF TgH - Chd I3 AT Al FHT TTHT STTNTHAT AT IHh AT

stafater #1 3T 98+ ofiT T Y= F:3, Ses Iusr st g a1 eafud #:3 & forg A,
T 3T FHATAT AT @@ & (o0 S0 9Tee e geqmiug foho s =mfeo |

16. STeT T% Tg=- (1) FE=a TOrTett T STeT ST ST sl TMaIdT aqT0 L@ STt A0l

(2) TTeT 3T GAATSAT FI FAATIFA, TAT AT AHEAS Tgd, ITANT, Herred, F@Farer a1 wFweraeor §
FATAT HATAT STTRTRAT ST [HHAT o6k ol ST 3T 3T g

(3) FATT YUITEAT T ITART =9 d¥g ° Sureq, fawtaq, Mg, e sic v G s &F
FAT SATEFT ATh TF ol Tgo &l dhl|

17. STeT IFAGTRT - (1) STANTHAT [9E &I Fete? aUl AT AT Y & (o0 TATATed T STham &
T IueTeerdr 9% SAqATAT T T T

(2) ool TaeAT T IF ST T@T SITUAT|

18. JUITeAT I+ Sl fAeqT - (1) T §=12 S0 &7 AT, TATT AaeTF €9 F A1 Tai g
gu T, e et Ior a2 gRT YR TOIet/3T TOITeT # EEe STHaT Of SHAr & 39dd & o0
[ERIRIE I

(2) gt g el & 0 TEgTaa TR THSAT STLTH SeThE & STHALH & 9T SfHAe &l
ST

19. FEaFa A - (1) =0T F3 F 919 =7 STTRHATSA 3T TLESHAAM qedeh qeal fil deah
e TOTAT & &7 AUAT qeaqh TGeT TUTAT Tl Thihd FHleh TATA0 FLd hl AT FMT Tt
ST, Tt TrETr i & SIreme ue o1 ATEhTe & o Hia< qedsh Jaae JUTe! 9% AT 7t

T ST T 8
(2) STANTHRAT FXIAFA deash THLT TUTAT & AT FIAT e T TUTAT AT qedqeh acd Hl SeThe
A o ToIT srareare FRTraT Y&T |

(3) STATTHAT AT FATAT TTLHA F TATAT ¥ TEETT o [T 9T FTLATS Hedl|

(4) ¥ea® FEEA TN H W@ SURLON HI HAX TUTSAT i ITASEAT F ATT-ATT
SfRe/ATETER/ATRE/ATINE AreTe 9% STeT A9t 9% RO 39 #3790 sraeas Sear i
g SURd FEA T [AATATT ZRAT|

(5) Fead YaHT gttt # sifeAr-fassre waradt s At giaar & oo vafia gom, e
HITLET HT AT Tt T Tq7 A0 F Fraem g

(6) Fea® e TUITeAT fov AT 3T T FgTetl & (o7 ITHI TF TgA o ATA-A19 HATE TOTAT
fAeaTas it AT it e T2 Fwi

7) FaraEa R, FEEEd STered siT aT fRadl & JEEl e T@EETd & 91T T Y I%-
AT A0 % ATECHAT § gIIT |

(8) LT THTA ATHT (U FF AT % [0, Feas Tage T (UH.UH.UH.) | qre9 6t foe
T o AT i Sueresar & et a=Tu Ta &t giagr g
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(9) 3T T A=A AT HATL & T, qeas Aaerie [feeq (Tauauy) § sfaferd s
e FohaT ST

20. AT 3R FFLA- (1) STINTHRAT TATATd qAT Teewhat = oares R, g1 deriae i
ST THTETT &l AT & o0 ST € F S RATe Teds Taae el €474, I 97
fAeaTfad T ST g 39-Afa | AaTie TLI&0r 6t SIqHTd <

(2) TeE % T AT ATLEAV F ZILTT AT TUITAT F TeeThe ] o TLIET0T hT Gl & forw adt adreror
ITHTIT 3T ST T S0

21. I (1) Fergsa AT &5 oY fiee 9918 T § o0 0 oxtnat w1 farery gfeveror
TR oA SITUAT S @i AT 7 9T AT Sl A1 TUITEAT 3l SgTell Gt i ST 9
(2) THEF TATAT AT TG % orw qdt G=1C STHLU T L@@ FF ATl SAHAT T T
aT= AT ST

22. < SN T AqAET- 72 ST AT 0 F 3T I 6 o7 TTSHT, ST AR
& e § srar ATl % ATE AqET ITFT AR & I FEFH 6 AqE0 H, TS
STTOAT |

23. WEE 3T FA TOTEAT Gigar- (1) STHLT TTIAT AT TATAT UF TEETd 6 qaeg 7 AN
TqATAH TATAT 37T AT JNT HIAHT T A AT ST

(2) ST et fafea § 3% Fiea =7 AT F 9qEw, =9 Faei F S2eT & 1 3 & o
AT AT AT T qTA FRIT SITUAT 3f¥ gt TS AT JT9H ST 981 8, Aqaagia
T T ITAA [T SITUAIT ST foreft o7 st it ot #, == fAf==et & Suey any g

Tieq ag T, 5@ oft et Siaigia AT F7 9Tad hAT STar @, a7 S<h "JIE Rl SO |
Tl TAted AT Tiaer Rofaat & ore sraeds e a1 gerd 0 S|

(3) =T, THM, aTg, A, FATs, TIAT IS, T &l Td, AATIA, TGUI, THT AR T THE,
Hetera glagrat & RSred i y=ree # = e s
-l

qTEeAE Aah
24, 3= SOt =Ta il @2l il HSIAAT Hd & [T Uk AT5€ 9 dedeh g1l Ga1C Tt
FATS FTUAT
25. FTSTIT AcTh ®I AEEAFAT - (1) AT qeas o [0 &7 & 25 AT Tohe T 7 A9 0
ST AT SITIARM o 7T arareah 0.1 AT Fehe § FF, o9 Ao d STaarHid grrerd e & o,
ESIERRERIES Il
(2) ATZTAT qEaH FH UF AW &l [AEHAAT o ATH T Faf=nT a7 <0 F 50 Hefivses w9 ¥,
FHfTF IT AT &2 UL ASHIEF Fa=aia< & o a9 Jrus |
(3) =AA IR sAeHied: Ra=etax fit dgrEar & U smtem REse Aeod, Aeled 3T
gAY & S AETHIEH T FAAT 6 & H HT HLA g Tgradar H|
(4) TAT T, T HIS@ET dedeh § ST ATAT €, T ST TR HISET 6 AqHA ST AT HISET
TSI Feas JTaed TUTel & 97 AT T T 9T AT e &q¥ 98 Qo e, i s
[GREREREICTUER TR CRIT
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(5) AT % AT ST ATAST % [@AFA Al @ gU STHAT SR T (LT3N AT AqeTH HE&AT %
Trer fesre B srom)
(6) ATE=ST Aeawh H MHATIET H91 SeThe g, ST

(F) Taeae, fnmfae Savae (St 2.) afga g wfa deae va.X 2.1, 991,

(@)3F T 2.1 I qIIE;

() 64 fFetraTze wia T (F.0.91.09.) 7 vH x 64 frerrarze afa e @R o) srer
T HLEA A T

() T/ AT (¥ & 300 -1200 faze) STer =7 79w,
(F) AT (2 T, 4 qTE) A= T

(F) AEaqE TILIT FAAAT Hl IS FLA ATAT ST TFIIS; TAT
(B) TEISE AT TAfdeha U Toldci=ag i+ (A=.2.5.5.) & 37.94 AT=AT & AT
e % forT Sevhe FTE |
(7) AT ATAH S0 (AT.AE.TH.), SS9\ ToladmF g q e Aad-o e enere (3M2.81.7.-21)

T TITAATA TAFEI-aohel HHTI (ATS.2.61.) H [T aresas deas & THE A= T Fd
SUTTST |G AT &1 9T 6T ST

I IV
THIZAR A Teeh G
26. BT Afed FIX AT AUATU-(1) AT F2aw sfifeed Fad, dAifteda qroe ama<
(3. TS50, AT IR Ay aAtftasd had (LSL.TF. o) 3T T STEediaed qoh qaiied
(T.21.TH.UH.) & I AT Ao G HT STANT Hh G491 areede g9 27U q vy o
(2) ATATFE FaA I Uk qreAITaAqTed FATES (FLATHT) T STIHaT T/ ITeT JI4T T2 ®T T
Aferhee gre-2 Rt izt (fr.ua @t o= h L) arz ¥ faw fagrar s

(3) I Fdh AT LIHF L g

(4) FaT | 12 AT 24 AT 48 Hi FEAT § gl gt et e /e (DWSM) a7 @t fa=r
AT #A1e (DWMM) ®TEa T dea (ST ST TRHTd STa9ahal & A& 92 3T Thal
TEah % GHY (ST 3T AFeTHAT T2 A= FH

(5) wTzaR it Redege G9a (FODP) & afftedal UTST a9 & ge & o Fae Iugh
AT & A7 qEq¥as / [T T aral shae gt Sl wrga? a6l STATHAT i FH Fd ST A= o

FATT @ F oy sfftesher IToT 9197 Fao % TG RIS F1S FT (WA FA

(6) TTAT, THY 3T e[ Th ATATALOT H TG % [T AifCashol Faet * SIE Hl LT Fa9 H 98 F0h
AU VT FATH 66 AT AZAL Fa=1 hl TaT 6T STUT

(7) e qTEE FIEaH &l UF Uhdd Fad & § A9 AT ST

(8) Fr=aX sAiftes RETge™ et (FODP) THIH ieaerd FATH 55 FFATee gl ol Tg HeAT0T
S, At Faior &t geit S e T 9% 9g= & 0 37 37 = 90 a9F § Je9r &
g g 3T ATST 9 o T T&TF T SATUIAT

(9) THY sAifCearcr BTZa¥ T &fiore == < 0T & STfer qg1 gi:




[T Hl—av= 4] ST T TSI - ST

(F) 1550 AATHIeT 9T sfehay e 0.21 TEHae (SET) / frestes x 1 amstes + 0.05
THae (ST / Fa= x FAAT A H. + 0.5 THIEA (SVeT) [ FAFeL X FAded ff G&AT + WA
AT, af3 g g, ST 5 s aeet § [fE 2

(@) 1310 AT a¥ AfeFhan effve: 0.35 TEHiae (STaT) /fAAarie? x T EhaHte + 0.05 THaed
(YY) / Fa= x FaAT FTH, + 0.5 THIEA (SVT) [ FAFL X FAFEH T HCAT + @@ AT, T
F1< 2, ST & gl at § e &)

(10) ®TZa< F O T Tl Sar1e 9¢ § g9 &9 7 faatea BFar Smom S &, 0.10 SHaw
(1) 7 rfee # #is fog A=sed 181 2l

(11) ATIHT % FHreor IR 2o < 0.05 THhiaer (Sl (-60 =3t &1 & +85 f=ft &1.) grm

(12) Fr=aY sfifted Faa w1 TAad, oA, T, T a9 T TH, ATTH JIIE 94T,

TSI TashTe AT S TRl o RTC0T &Td & ST ST

(13) srtftawer A3 FMR F oy onfe afdhe 3z 1.0 e (220 T qroe A< 399 AfAF AT2A1 *
form) & forw 26.32 forer ufege 2T 8w 1.0 e % forw 25.60 et ufrqae g (132 et diee
v 66 THeTT dree ATzAT * for)l

(14) 20 =Mt &1, 9% s i (31T afadry <1.0 =g / e gem

(15) 3fifteher ATST ATIT AT Z¥ T &1 a1 (2. 31.87.) T2 a9 ara=d (LE.TH.) FT < 20% FHTTI

(16) stfersma® srgaT TTtaefie At +/-150 AT AFia gl

(17) STATor Sfaer 1 &< > 0.69 e g

(18) wiferam Frifes e 1550 ST 77, 18 fwasEe (f.0w)/(d e (T9.00) x
frereter () 1288-1339 ARieY (UH.UH.) 9%, 3.5 fudehe (d1.04.)/ (A9 (TA.UH.) X

fremefer (FBfY), w8 1271-1360 d9rfiex wx, 5.3 fUsmere (d.uq.)/(@9 e (Ta.0m.) x
et (FFRT)) g, ST o /et 2

(19) 9= thetrar AeATe=t 1300 & 1324 A2 |

(20) srfersae =T FeTa A 0.092 fawrEEe (FuH) / (A9rie? x e (T9.09.2 X
.41.)) 2rm

(21) FaA Fe-ATH da (A H1.HT.) <1260 FHHET (TA.TH.) R

(22) < T=9H TH THL ZRI-

() 1310 FF=T (TA.0w.) (7542 feffizr (Reft) =rr d=ger) §, 100 % iy 9f <0.05
ThEe (F1.41);

(@) 1550 dAeT (TF.7H.) (30+1 foaefisier (FeT) Bear d=<«) #, 100 % wfadrg gfE <0.05
SEEENCED}

(1) 1550 ==HTeT (TA.UH.) (320.5 Mefrfter (T =/ #=), 1 %, afde gfg <0.50
SIEEENEED]

(23) AR AT FATE ori <0.2 fowrawve/ a2 (/i AT 12) gem




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

(24) AT WIAH o0 (FTAEUH), (V3. TH.), TeXAATA STAFFARIT TAIAA- Sferameg e
(LA 3T TeAId TAFel-claadha FHIAE (AL.2.81), TEISE Ah oleedhd Ue
TAFFT T(IAIT (A2.2.3.2.), ToFal=a sSeIS UAIHUIE ferria dewdl uaraued
.. T /EIMET), T IR, TATFEARAT St #ex (S1.2.87.), sfrT ammedt wiv 2fRar
T FeRTed (T.UH.E.UH.) AT TAaerhiisa srieed Tyagreanrdt (2.3re.09.) # e % sqaw
HTEEY Ao AT o AT ATHT 3T F1 Jorredt At 1 ares frar srom)

HEAT- V

UTET ATEA $HiRAT g9 (fr.uer.  .4#)
27. ITEX AT FIRAT I T AYATT - (1) ITaT AT FRAT FELAFRT FT 37407 e Feas 7 a1
FTAT. TIEELAT o = AT STUAT T ITaT ATST HIT FEIA ST qTa< feeq it &=, Ter
T TAT-TTEHAT TTLATSN T TETT FIT
(2) 9TAT AT HRAT FHAHIAT Tooiad, Faa raraee (Erua) e REfET (o) ==
EIT, ST ATga g Tuaed 40 & 500 fFatgest § =l
(3) TTAX AT HRAT FHIA R (HAA HI TATANT qTAT AT HXIT FELAHA AT [SfSred 9ra
AT AT TR (S1.AT.T. ) 77 =T dre # d=rtera = smom)
(4) TTET AT FRAT HATX FTET ITRIUN AT ATSH oF, FUEET qleesl SEHHT (HLATE),
FATNT ITHLIT ST ZTS TR (TAUF) a6 A1 START 6 (7T T ST
(5) TTET AT FAT FFIAHIT (HAA FT SAYS Alehe Tohel AT TSl ZEHRT Al GH FIA & 0,
HLEATHF ITHLUT T2 T ST
(6) SUITSAT  forw eafer grewor it FAAwarst #1 aga¥ aard & forw Fuve? sfiv vFuse yeW U
ST
(7) TF THTE H GIEr A7 T AT IT-srEaett A Afd & g9 F o griera Suwar a1 o
ST
(8) UTAT AT FNAT FHIAHI Fe & 0 =T &, & 50 Bt 7. 7% TEFa Teee a7 & oo
RS ToFaT SITUAT qAT ITFTOM T AT &\ar 24 5 amae 55 =BT 7. % 91 F:3 % e
IESIEREIRSIERI
(9) FATT ITHXIT (AT THATT THTS AT TLATHT ITFLU) FUTHTET Ao STHRIHT AT FAFAT

AT (FAR-3T&0 T FaeT) & A= qTa¥ AT HILAL A STHAAT [T g < HHterted arferer &
fafRfde srqam %t g o1 Fafern gRet & &= SR Thget T=mem [Rearuaret & o= T ar J9iq

H [EEEEIY AL AT
RS
1. | ATHAS TTAETET (STHTT T27) 150 (Fqrera
) ot
) 75 (e
IEGIRERIEC Rl
form)
2. | SAtershas 99T THAH SHIEKE 2
3. |Reaamw SEIERT 12 SHE F ILTET
T THH SATET
4, | qruw §T el gast 40 & 500




[T Hl—av= 4] ST T TSI - ST

(10) FATCRT ITHIUT T FATIAT & T ITIH T 3T T HLAAT 9 e AT SO a4 50
=37 5. 3 afEefiT aTIHTe % 9T 91 % STHO A7 araH 65 =37 7. % F@ 6 3¥E 2l

(11) TF-F2q | TG FATET IS T T1EGE AT HITT FFLAHRIT THAAT | ST FleA
o 37 agir Fad Y& AT 0T, ST Fa &, I G e % qer Aeferiea arfesr &
EEEIAERIE

g (Frees) gftorelT (St frerries) (Sret/Fum)
10 0.8
60 14
300 3.3
500 4.7

(12) S=TRT FIA AT ITH F2A % forg artaaer sefags 4 fhargest & =woi # 4 fefiges ¥ 8
fheigest @ T F2d TIRT 2Tl 4 fherigest it defagy 9 qmEy aed AT §9r o fH A
Ao wifemiee % T ST ST oriq

(F) T + 4 x 1200 T STET (FATH)

(@) =TeT & AHAR 9T ITANT U T ATehiaha Ster &2 54 T+ 200, 300, 600 3% 1200 (SH F
FIET o | 7 Bfoee ataw arsa $Raw FHgfeHee 1200, 2400, 4800 ¥ 9600 aiH + form,
FAT FIA AT AT,

(1) T I AT I Sefagy 4 FhAlges Tuaea defagy § 28.800 farftae/a. aF, 8 gt
(Fretreesh) defagy § 72 fheifae/d. T TR I g0,

() zrefieT dT # Red atg >10 e (S1ET) grm;

() =T &afq <1.5 SHae (THaT) TeaAaad sAaFel-claad wHI9 (AME<HT): 60495 F TIATT
=);

(=) TEfaw &1 F=rtera a9 =TT (Usie) 357 40 SHHEe () (FFaw) R

(13) =TT FedIwat 3T & a1 §

(F) ITAT AT FRAT FRARAT IHAT T 8 HITA ST AAAT qF o ZTSH RS A A THT 6
fore v st aedieas T F Ay ver T Srua 5 stalRe Aatew # fFow ' ¥ erafea B
STT T 2

(@) =TeT T2 A1.24 [ A1.28, T.UH.232 ¥ / AT A1.11 [ TF.21 [ U924 |, FETCHE A9THAT 6
AAT I

(1) TIATAE IS T AT TRAT T (A7) F ATETH F AT ATATT A7, 0T, U7 F TTeqq H ITHI
farame % forT waTe foraT STTosT i 4 fRefrgast & artaae § &t A1 F ey, 35 THET (ST
ST IHE ATF o=, Aue-g-TasT FquTd (TH.UA.3.) 9% 9600 ferea/aehe 9% qartad wie &f
e et T2 SUIE FAAwaT 8 fhdiges # §T & =izTe F oy 25 THEer () F -
TS AT (TH.UA.AT.) % o0 F97a e

(14) 9TaT AT HHRAT HATC ITHLI ST Referted a g7 Hiaa 7gi 8, T 0 ST,
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(F) FACRT ITHLW (AT [HATT THS T LATHT ITHIW);
(@) FATeT fheay;

QEEEIEIREEEF

) REESEIFR R L T

(F) AT TTEFAT STHIT,

() TTeAe ArTHTET TFT;

() 48 1. T T (STHT) Fa=ra g Soeheor; qorT
CIEEAF

(15) =31 A A Tevee (V.M. UH.), TIAAAA STl HFEL AT FHIH (3AS.2.91.), T+
TETT (T.UA.) 3T SETALAT TUAA FHET 3 Zea9ad 2e0hel (.. ma 4139 # Ffey uraw
AT AT FFLARAT o ATHRIE FTAHI AT FHTA AT H{GaT T TTAT [T STTUAT

IqTI- VI

YA §AK
28. AL HATE T AYEATU-(1) FTAT HATE T ITTNT STT ATERIEOT TOTeAt o forw o <1 Ferat 2,
Sl ATsedE deas aF Ugd 4l AdgEdl 999 gl gl
(2) FLAT FATX &1 AT | @ g giAtza o s & srfera of<e % Sueey feaa &7

fafse= FaTETarsti & a1 AT SATF Heamrsa] s et diege (o) siicmfes =w e *
AT AT o Harg J=ra+ & forw 99.5 wfaera o Suerserar 2l

(3) -10 =t . & Fr=x 55 =R &, Tk AT 95 widerar smear a% AfasheionT fRuTea - st
ATTHT 357 6 AT Gl ATATaL0r § HArosraa i iy g=rae & form grm

(4) Fiee T20HT SAiftedmar I / A, UH. 232 / ST.UH. 485 [ A, 45 A< 4. a7 FIT o ITTH
e ZHM

(5) ITH FTA ATAT STHLI TILATA SAFLIEohohe] FHIT (ATSSHT.)-60870-5-101 3T TaL9HeT
TAFLICde FUTIT (AMESHT)-60870-5-104 Tiarwier i< Rarsw v wzer Fforwar (Suamaus)
(AT 15959/ MY 62056), TTTHFT & forT TEad &1 AU HLTTI

(6) 3faw BT U¥ Hedl AT3e URAT qeah q4AA TZde Aedeh (SeUUA d4IUA) Febread g,
S A= # % o yee e o v [fsa st % o #7 | #5250 Rere 99 @1 ve6gd
F7 & faee-za giaar gnfh

(7) &IT9H X 9% AGTiEd STeT §91% & (o0 e A@e-Hiaddh-Hia & a7 Aeeldaree AT d2a®
FHAT YTZAE dea (TIUUA ATHIUA) Frdeea? R

(8) TT3ex, THAET I ¥ =TT ATIURT (FHIST) F dd § Heel aTee UNAT ded#h aqad JIede
qeah (SYUUA ATHUA) F Fedveed gRT SART U& A3 asdt A\a a9ed Iede deda#
(ATHTT) STETRT LT Fl FATAT | FeAHT R

(9) fRarw ¥ fouer ster ufermem == (3-S1EUA) a1 U=die ufewtem ®€sS (UEuH) 128 =T
TR o GTY 1T Uiehcerd T qar grir, e sieds, 2 Sff srrar 2.5 S srurar 3 S srear 4 St
AT 5 S AT TS A AT FATL A2 goiad 6T ST 9961




[T Hl—av= 4] ST T TSI - ST

(10) fRaT=H & Ta=Teq Fa=aaT & A1 ATah qie o= | gaian sued o & sTqam Ho
A 3T T FLA Y &AH7AT M

(11) E&T T UETT (FENUH) {7 ST TF9T & TR seiag STAN ITH FIT il ToHT a9Ts
ST

(12) =17 ¥z 9% Fgagd AT Saersd gRiT|

(13) iAW BT ITFIOT, S THAAT 208 & ATTHAH 70 THAHTUH ATIE F AT T2 T
e (SmEa), ArEe-2-aige aqfent e (THErdT) T F97 2 = e T Tema aqad
TTEaE deadh (TA2EdT frdfrue) a7

(14) ST ITFIOT AT AISH, TG TeFed (. H.) T & o siqumes g ST STARrRal i
TETAT o A1 AT ATATE FEATI =hl 2 % forw Iueh g |

(15) 9RAT ATHF A (ATAETH), TEIATA TAFEI-C T HHIe (AEHT), TIMUAT Teee
(EUA), TAT TAFFAHAH TS TREISE (SETUHATS) TAT TSIAATA FAA FHAT A=A
TR (Hrersuadee) ¥ Afde degeae 99 F TERE AEEl o7 Fw qrret Sigar 7 9w
ERuS el

=g g- VI

F4 AT AL A §A1C
29. I T FYHL STHAA & A AFTIFHATY-(1) T FFeq AT F UEaTssiil Feld e el
srferrgor (FhteT) T % for 387 TTer =Y = iAer S=T &1 SUAnT T ST i gE
START fa=a Jorret & Srerfaes qear w1 & forw 981 fonan s #=aif q-Fuw dearse giT # a8
240 foefiEEe 2
(2) LT THTA AU A THT R HIATZe o TG94 AT T, I 7 Q@ 7 d7 97 F
T Fl & TUAAT F FH FIA H 47 0T
(3) 3T THTA AT STHAT .7, AT HT.-5€ IT UaHeee €. I AT T o= o & forw sreaterss anfar
(10 Taetfiez/se & sffaT diadarn) o7 aree et RAfaat § wFEe 46 aqq =919 & o #718
FT

(4) 99.5 Tierera &t foish ITASLAT T FFRrer ¥ oTf<F & AFeTF T T GIATHT FLA o6 A& 9T 91

c e .
SAYUYAL C[HAA H‘qli‘_’ﬁ'\ﬂl‘lﬂlm STTUATT

(5) AT TATA ATHT STHAT TATL LT AAAT ST % ATSTAES Sha T deash HT [T Al gl

(6) AT TATA ATHL STHAA HAT &l FATAT HieA 5 for0 fAfaamas [t & a+ft ffaamms e
fF STt

(7) TEAT & e wiga ot e fRemfaaert w1 aree T smom)

(8) T ST T ATETE FT T AT THIA ATHL AT dedsh % (o7 SIATAT STTUITI

(9) LT THTST ATHL (AR HHATL o TIToieh ST T3 foieh o= ga 9¥ affafara (1+1) gl

(10) =&t =0T Sq=T A F=1 qade, Wit arzq REs dediod U (TRASIUAT) sroraT

TRt 2ew e e TR (THUHRSEIUAT) qaTr B 99« wfa &few Ruie

FATSA WM Taad (THETET STUuAT) SRt a1 B Ster @9 fF smaeasmdr & Jqame
=T T STeT 32 % AT AT i THTOT 77 TTATRERT 9% SArd1id gl
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(11) Rz afz 22 1 X 1077 (z127) & 1 X 104 (amarsn) & F3 2rh

(12) aT TAT A=Y SHAT HATL, T, TAhTEe, Ao Hhree, SAHLTT Hhald Temhied (S.1.9T.)
TTUAT T FYTE T

(13) ¥ w7t =T =fHAer G A . AC.H.-45 (3. 6. =7 .02 UH.) T g9 F4m

(14) AT BT STFTUT STTHIT 1T o T ZeTA9M TAFET-EfoFohel FHIIE (3TE2HT)-60870-5-
104 3T TTIAATT TAFLI- AT (ATe2e1)-60870-5-101 TSI TAT Aeatar Jfeferdrsr & forg
AeATET4, AEHA6, Aemsh. 311,472, wgw Neriegem Wema (TAi)/Egsd drwd Tham
Aead (AUATTH), TeTde Fgler HEAST TR (ALHTCAT), ST FIrer STErhier (), Ior
TTERITH TEEA (T21), e, TexAe I dasHe e (resiuadr), @11, @12, e qea+
AASTHE TIErRie (THUAUAT) TS LT

(15) 3F =TT A=Y =i S 0T #7750 gt 9% 230 AT, +- 30% FeET AT e ()
farere st s = forg fesrea fo srrom)

(16) 33T THTT ATHL HAA AL TUTeAT &l qraa 35 -10 =3 5. & 55 =3t 5. 7 T9r 95
Sfaerd T AT FHSI9RT A=AT qh 2 AT 6l T =Aaq 80 fherrter wfq =1 a, 9% Tt 46
TATA o fory fRSTes foFaT Srosm)

(17) 33T TAT ATAL S HAT AT T, TS ST LFAAA HEATIE ST SItheh o | T g

(18) 13T foq it 37 800 fA=frashe (THUH) & w7 gR(T|

(19) T4 T0T =Y =fHae TS IR (ArE) (e arEel * o), argdt T=e ff sraeasar
faeT TS e TETRIa/Z32TAe TIErRie (ZHTHT/3TSdY) &7 J97E

(20) a{T T AT=L AR ZASE e (M) H AT AT FHAIL & (1T STAT-3T T2
% ZN, ST Us gL & TATAq Fohu 39T efiae (FHaa7) a1 989 Feed sfheaas (Aifeddy) ¥
HETAT FHIPETLH TRATAT T AT FLA h {70 giv|

(21) 33T T AT H A, & T i (AF1Ee), T q9g (A iee) AT G0 dede (ATSHEe)

AT IT AT % I AAATST ToTT ke § el Sqad & a7, 2aT § g9 F diFead7 i
FHATL TISAAE il § TeAH g

(22) AT ATHF AT (AVAETH) T TedAqTT AR R AT (MEET-7) # [Afew a7
AT ATHY (AT HATL % TTH RS ATeh! T HZAT T q1er 36T ST

Teara- VI

[enN [enN i
oAl Slqlcd A4l

30. Y=AT smgfcd H=TT ATATU- (1) IR=AT Mgieq (MTUF) HATT FT ITANT FH (A STT AT
Ut o T 132 fReratee/110 Treraree Sorett & =0 3T SITOaT s SEeT ST &= ot
STHTOTT T GLAT o forw agt o Sromm)

(2) EATT TOITEAT o AN qh TATAA o (o0, TEAT AR (TF) AL BT, FAIL AT A T2
AT foish IUersyar (99.5 Wiaerd) & ar fBue T & ruferd Ta< &l H1d Fd & a7 JIA7aT
ST

(3) XA AT (SMT.UE.) HATT &l Gl ATATALO § AT ATIHTT 37 -10 =347 &, 55 =3y . 96
AT 95 TTAera 1A e (8T e dT I Harasid ¥ fAia¥ g=rer * foru e frar smoam)




[T Hl—av= 4] ST T TSI - ST

(4) TR g Teq (AUF) FATR AL AT ST ATZSHE SR Aedeh &l edT dal g

(5) Y=Y smgfed (ATUF) AT | AT TFeH FT SUTRT g 694y & Teqefia g i oy
AT fRenfREernt &1 arem fFaT st

(6) I=AT Mg (AUF) HATY, 22T, eafq sfiT FSIT FISHERT o § qeAH7 R, 3T fAeiedar 5
foetierehe (THUe) & w9 R

(7) TR A (SMTUF) THATT ITHIUT, STARTRAT AT TETAT F S HZHIT *F FTETE, HeTra Fho
ST it Rt 3 form Soepes |eeaT |eeqor (S YIS &7 ST Fe

(8) YT argfeq (MTUE) HATX TR Te¥de WErwia (), aied dAaw Texde ek
(FrarredY) f¥ Sf=TT F qHadi STTRT T qUIE FT|

(9) ¥=AT s feq (MTEF) AT 5 FITEESt AN 6 T 9 SSagd 93 § T8 |

(10) =T Srgfed (SMTUH) HAT AT T8 (FATHIT ST TIEA) TIFeH 397 I Tohed § G&TH g1 qAT
STHRLUT H FHICRIIE o [olT @1ze 3T o Jaee giadr gri

(11) ¥=Ar sghd (IRUF) 9%, 93 deds Jaed Teihid (TaUAuad), Saed a1 a9
(TR |l ST T3 weee g=T a9 (THATEaT) &1 97 HM

(12) rea 9% =T Agied (TUE) qedsh o GHIE T 6 9%, AIEH J91 a7 g [0 Fi7
T TEAT FIAAT LT & AT A4 3T ASHIH6 Aeaeh TTerHie FHT TTA HLT|
(13) TR g fea(ATE) FA § AT HT GGL & gaT H STTUT FLA il Grerem Rl
(14) =3 ITaor § foreT off Jeas & =+ F e 10 39-21/100 I9-Eua 9z 91E g
(15) f==ror 3 & fAoares it A & e Jeasd daetie Reew (TAUHUe) SUHsy AT SO
Y Feas fasriie feey Jeas & sefagy I, fAdedr, F go i e afw Jem #=1 °
A T
(16) I=AT sMgfcq (MUF) AW, deds AA AT TG FLd 6 (o0 Fg G TeHia F GO0
FT
(17) TR g feq (MUF) HAT, TR e1et, AT TATAT S TAeT LT T2 HAM
M -IX

R i ge s =rE

31. faffast #it ge ik =TT — Wi 39 Al S AT # GaiWa R e, F dag §

AT gTAT 3T forfga =9 & a7 {360 ST 97t 10T o 97 JTHAT 8% GTHaT e < 2+ =i &
et off Suerer 7 ge T a2

A1
(F. Aff=w 5 (3) @)
BT JqUA G0
2Tl T qHT qaT TTAT Fvleee g 980T

76571 | 2207|430 | 7657 | 220% 7T | 4300
400 132* | fRar. & | 400 132+ | AT &
rar. | fray | T rar. | g | T
ST TATANT 97 2 3 > 3
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IqTeT =T
(TS
ST fafa 3 3

TATEA N T 4 5 4 5 7
- ) By 0.04  0.01 0.04 & 0.01
AT/
s ER2S 60 60

* g7 Freest T F Areme 9% 220 .37, #1220 .37, 37 230 .47, 9=7 )
** AT FieesT #q< o eTe 9< 132 .47, &1 132 fF.ar. a1 110 .31, gzt S

aTg-l
(F. fafaw 6(3) 29)
HAT TUITHAT § SECHIGT & forg AT
TR LEDES qTF
AR EREC L ArEEEe 802.3/3mEEEE 802.3u
ESS
ERRS AL UG s e 802.1 /g
Hrfearer AUH-232 [ATH 422
HTUH 485 / THE.21 [ THA. 25
[ST.703 / &1.35 [ATS145
B e :
bl A4 5ft.957,5ft.958
%ﬁ;ﬁw‘“ et TEEEE 37,94, TERT A
SfT.703
N 2-ATIT THUFA/2-ATIT
TRUFACY /4-aTIX
SUTEUH, S rArSATSdT
THSUH AT oft.821/5f1.826
AT - T | S 2.5 e AUHHT 2702, SUEHT 4379,
ﬁ AUEHT 4090 TAT LTEHT
4553 —\fehe THAMH
ATTE AL 802.11s,9EEELE
802.15.4, TEueams U 300
220-1, TErugems T 300
440.
HqZAT L& THETS THTOT,
3.THUATATHT3,
RTg/A e+
ffear U9.323

[PART I1I—SEC. 4]
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HAGAL Stefemrrus/3sft/4sft/maedterg At mdiueaus SEuwers, sffft Hiweemie

AT TUATE— f1.8110, 8112, 8113.1,

&rt: 8113.2, 8121, 8121.1,
8121.2, 8131, 8151, 8152.

T fUATH- AT ST FTATVITAT F STTHTT

AT

ot & g, gt
[FE=Tad—I1l /4 /39T, /472 / 19]

CENTRAL ELECTRICITY AUTHORITY
NOTIFICATION
New Delhi, the 27th February, 2020

No. Comm._Std./PCD/CEA.—Whereas the draft of the Central Electricity Authority (Technical
Standards for Communication System in Power System Operations) Regulations, 2020 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-five 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 said draft regulations were made available to
the public on the 26" March, 2019;

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 sub-section (1) 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 |
PRELIMINARY

1. Short title and commencement.—(1) These regulations may be called the Central Electricity Authority
(Technical Standards for Communication System in Power System Operations) Regulations, 2020.

(2) 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, -

(@)
(b)

(©
(d)

(€)

)
(@)

"Act" means the Electricity Act,2003 (36 of 2003);

"Authority" means the Central Electricity Authority established under sub-section (2) of section
70 of the Act;

“automatic generation control” means capability to regulate the power output of selectable units
in response to total power plant output, tie-line power flow, and power system frequency;

“bulk consumer” means a consumer who avails supply at voltage of 33 kV or above;

“communication channel” means a dedicated virtual path configured from one node to another
node, either directly or through intermediary node;

“communication network” means an interconnection of communication nodes through a
combination of media, either directly or through intermediary node;

“communication system” is a collection of individual communication networks, communication
media, relaying stations, tributary stations, terminal equipment usually capable of inter-
connection and inter-operation to form an integrated communication for power sector including
existing communication system such as inter-State transmission system or intra-State
transmission system, satellite, cellular, optical fiber and radio communication system and their
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(h)

0]

0)

(k)
V)

(m)
(n)

(0)

(p)

(@)

(1)
()

(®)

(u)

auxiliary power supply system used for regulation of inter-State and intra-State transmission of
electricity;

“control centre” means National Load Despatch Centre or Regional Load Despatch Centres or
State Load Despatch Centres or Renewable Energy Management Centres or Area Load Despatch
Centres or Sub -Load Despatch Centres or Load Despatch Centres of distribution licensee
including main and backup as applicable;

“cyber security” means protecting information, equipment, devices, computer, computer
resource, communication device and information stored therein from unauthorised access, use,
disclosure, disruption, modification or destruction as defined in clause (nb) of sub-section (1)
of section 2 of the Information Technology Act, 2000 (21 of 2000);

"data" means a set of values of analogue or digital signal including a text, voice, video, tele -
protection, alarm, control signal, phasor, weather parameter, parameter of a machine or power
system;

“earthing" means connection between conducting parts and general mass of earth by an
earthing device;

“forecasting service provider” means a service provider who provides forecast related to
weather or renewable energy resources and demand for use of users;

“interface agreement” means an agreement signed between parties sharing the communication
system;

“node” means a connection point on a communication network, at which data is conveyed via
communication channels to or from that point to other points on the network;

“power exchange” means the exchange which has been granted registration in accordance with
the provisions of the Central Electricity Regulatory Commission (Power Market) Regulations,
2010;

“Renewable Energy Management Centre” means the centre being established to enable
forecasting, scheduling and monitoring of renewable energy generation;

“renewable energy power plant” means the power plants generating grid quality electricity from

renewable energy sources namely small hydro, wind, solar including its integration with
combined cycle, biomass, bio fuel cogeneration, urban or municipal waste and other such
sources as approved by the Central Government in the Ministry of New and Renewable
Energy;

“Schedule” means a schedule annexed to these regulations;

“supervisory control and data acquisition” means a system that acquires data from remote
locations over communication system and processes it at centralised control location for
monitoring, supervision, control as well as decision support;

“user” means a person such as a generating company including captive generating plant,
renewable energy power plant, transmission licensee, distribution licensee or a bulk consumer,
whose electrical system is connected to the inter-State transmission system or the intra-State
transmission system;

“wideband node” means wide bandwidth data transmission with an ability to simultaneously
transport multiple signals and traffic types.

(2) Words and expressions used and not defined in these regulations but defined in the Act shall have the
respective meanings assigned to them in the Act.

Application. - These regulations shall apply to all the users, National Load Despatch Centre, Regional
Load Despatch Centres, State Load Despatch Centres, Load Despatch Centres of distribution licensee,
Central Transmission Ultility, State Transmission Utilities, Regional Power Committees, Renewable
Energy Management Centres, forecasting service provider and power exchanges.

CHAPTER 11
REQUIREMENTS

Functional requirement.- (1) The communication system shall provide reliable data and voice
communication and tele-protection for power system at national level, regional level, inter-State level
and intra-State level.
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(2) The communication system shall be capable to provide integration with supervisory control and data
acquisition system, wide area measurement system, video conferencing system, automatic meter reading,
electronic private automatic branch exchange, voice over internet protocol and tele-protection.

5. Performance requirement. - (1) User shall be capable of transmitting all operational data as required
by appropriate control centre.

(2) Communication system shall relay the control command from the control centre to relevant
equipment within two seconds for supervisory control and data acquisition and within one second for
wide area measurement system, whether the command is transmitted directly or via data concentrator.

(3) Communication system shall be planned with required bandwidth to conform the data interval time
as specified in Schedule-I.

6. Interface requirements. - (1) The required communication interfaces shall be provided at both sending
and receiving ends.

(2) All the interfaces shall be provided with audio-visual status indication to indicate its normal
operation as per relevant standards.

(3) The standards for interfacing to communication system shall be as specified in Schedule I1.

7. Reliability.—(1) Total outage period shall be less than sixteen hours on monthly basis each for interface
node, wideband node and communication network.

(2) The total outages in a rolling twelve months assessment period shall be less than forty-eight hours.
(3) The communication system shall be designed to ensure adequate redundancy.

8. Design and planning. — (1) Communication system shall be planned up to the interface points of the
user and the respective control centre including the interfacing communication equipment at the
respective location.

(2) Cellular and radio frequency based communication technology shall not be considered for
control and protection functions.

(3) Communication system shall be designed as per communication planning criteria for
development of reliable communication system for the power system.

(4)  Central Transmission Utility or State Transmission Utility while planning shall consider design
of the intervening communication system for seamless integration to have wideband network.

(5)  User shall ensure centralised monitoring or management of its communication network and
shall provide necessary facilities for configuration, identification of fault and generation of various
reports on availability of the communication system.

(6) User shall be responsible for planning, design, implementation, secured operation and
maintenance of its own communication infrastructure to be interfaced with the communication system.

(7)  User, whose system is proposed to be interfaced with the communication system, shall furnish
the requisite interface information to the appropriate control centre as specified by them.

(8) Communication equipment installed shall be interoperable, so as to allow seamless integration
between different vendors.

(9) Every interfacing with the intervening communication system shall be covered by interface
agreement between the parties sharing the communication which shall contain general and specific
technical conditions supported by interfacing details and layout drawings for the interfacing.

(10) Network equipment shall be synchronized through provision of global positioning system clock
to achieve the desired functionality.

(11) Communication equipment for all the nodes shall be provided with at least ten hours battery
backup and extended backup shall be provided depending upon the requirement.

(12) Supply voltage shall be 220/48V Direct Current +15%, —10%. (positive pole earthed).
(13) The minimum guaranteed life for all the wideband communication equipment shall be ten years.

9. Site responsibility schedule. — (1) A site responsibility schedule for every interface point shall be
prepared by the owner of the communication interface equipment at the interfacing location.

(2) Site responsibility schedule shall include -
(@ schedule of telecommunication interface equipment, their responsibility for access,
maintenance and operation;

(b)  schedule of auxiliary power supply catering communication equipment;

(c) schedule of patching details (like Synchronous Transport Module (STM) level, E-1 level,
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11.

12.

13.

14.

15.

16.

17.

Transmission Control Protocol/Internet Protocol (TCP/IP level) for channel routing, and
numbers of fiber connectivity;

(d) type of connectors required for making the connection through;

(e) specific information provided by the original equipment manufacturer;
(F)  site or node common drawings for each interface point; and

(g) responsible person for the site.

(3) If packet technology is used in backhaul network, following additional information shall be included,
namely:-

(@) mode of connectivity;
(b) protocol used (Level 2 or Level 3); and
(c) bandwidth provisioning.

Outage planning. - Monthly outage shall be planned and got approved by the owner of communication
equipment in the concerned regional power committee, as per detailed procedure finalised by the
respective regional power committee.

Connection with earth. - Earth connection of communication equipment (indoor and outdoor) shall be
done in accordance with the norms of the Institute of Electrical and Electronics Engineers (IEEE)-1100,
the Institute of Electrical and Electronics Engineers (IEEE)-80 or the Bureau of Indian Standards
(BIS):3043, as per the applicability.

Lightning and surge protection. — (1) Protection against lightning and electric surge shall be provided
as per International Electro-Technical Commission (IEC) 61000-4-5 and compliant to relevant parts of
IS/IEC 62305, as per the applicability.

(2) The resistibility of communication equipment installed against over voltage and over current shall
be as per International Telecommunications Union - Telecommunication (ITU-T)-K 20
recommendations.

Safety and testing. — (1) Owner of communication equipment shall be responsible for the safety of its
equipment installed.

(2) Testing shall be carried out as and when the communication equipment is replaced or upgraded
to conform the compliance to these standards.

Cyber security. — (1) All users and control centres connected to the communication system shall have
robust programs in place to adequately and continuously manage cyber security risks that could have
adversely impact power system communications infrastructure.

(2) The cyber security program shall address the following, namely: -

(a) compliance with provisions of the Information Technology Act, 2000 (21 of 2000) and
National Cyber Security Policy, 2013 as amended from time to time;

(b) implementation of the National Critical Information Infrastructure Protection Centre
(NCIIPC) Guidelines;

(c) implementation of guidelines and advisories issued by Computer Emergency Response
Team (CERT- India) and applicable Sectoral Computer Emergency Response Team
(CERT); and

(d) compliance to the Central Electricity Authority (Cyber Security) Regulations, as and when
they come into force.

Access to connection site or node. - Owner of the interface site or node shall provide reasonable
access and space to the user or its authorised representative, whose equipment is installed or proposed
to be installed, at the interface site for installation, configuration, testing and operation and maintenance
of the equipment.

Access to data. — (1) Confidentiality of data and information of the power system shall be maintained.

(2) Protecting data and information from unauthorised, incorrect or accidental access, use, modification,
destruction or disclosure shall be the responsibility and obligation of the concerned user and control
center.

(3) Communication system access shall be designed, developed, built, configured and maintained in
such a way that only authorised person has access.

Data retention. - (1) User shall keep evidence of compliance on availability for the previous two
calendar years plus the current year for all the interfaces which are in operation.
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(2) Historical data of ninety days shall be kept.

System upgradability and expandability. — (1) All Communication interfaces shall be sized, though
not necessarily equipped, to support system/subsystem expansion or upgradation to full capacity as
provided by specified aggregate transmission rates.

(2) Equipment units provisioned for equipped sub-units shall be terminated with appropriate termination
interfaces.

Centralised monitoring. — (1) Control centre shall have centralised supervision and monitoring system
by integrating its network management system with network management system of other users and
standalone network elements, which are not being monitored on network management system within its
jurisdiction on national and regional basis.

(2)  Users shall provide necessary support to interface their network management system or network
element with centralized network management system.

(3) Users shall take necessary action for operation and maintenance of their respective interfaces.

(4) Network management system shall have features to store necessary information and facility to
generate report on communication system availability of major equipment as well as the data channels
on daily or weekly or monthly or annually basis.

(5) Network management system shall have displays for audio-visual alarm generation and logging
facility to facilitate the operator for quick fault detection.

(6) Network management system shall facilitate access to the equipment for configuration and fault
restoration as well as to facilitate monitoring the performance of the communication system.

(7) Centralised monitoring shall be in main and back-up control centre architecture with centralised
database and twenty-four hours maintenance on all days.

(8) For very small aperture terminal communication, network management system (NMS) shall have
facility of maintaining link availability status along with signal strength of the nodes.

(9) For very small aperture terminal communication, redundant configuration shall be enabled in
network management system.

Maintenance and testing. — (1) User shall permit in-service diagnostic testing to be executed both
locally and from remote network management system locations to facilitate performance trending,
efficient diagnosis and corrective resolution of all the interfaces in operation.

(2) The testing equipment and tools shall be maintained to facilitate testing of the interfaces of the
communication system at the time of fault and during the course of maintenance.

Training. — (1) Specialised training shall be provided to the persons manning the centralised
monitoring center and to the field support staff to ensure quick fault detection and restoration of the
communication system.

(2) Training shall be provided to the maintenance persons on all communication equipment for its
operation and maintenance.

Adoption of new technologies. — Plan shall be made for introduction and adoption of new
technologies, with the approval of the appropriate Commission or as per the regulations or pursuant to the
reforms programme of the appropriate Government.

Standards and codes of practice. — (1) The industry best practices and applicable industry standards in
respect of the equipment installation and operation and maintenance shall be followed.

(2) Save as otherwise provided in these regulations, the relevant Indian Standards shall be followed to
carry out the purpose of these regulations and where relevant Indian Standards are not available,
International Standard shall be followed and in the event of any inconsistency, the provisions of these
regulations shall prevail:

Provided that whenever an International Standard is followed, necessary corrections or
modifications shall be made for prevailing local ambient conditions before adoption of the said
Standard.

(3) The effects of wind, storms, floods, lightning, elevation, temperature range, icing, contamination,
pollution, earthquakes etc, shall be considered in the design and operation of the connected facilities.
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CHAPTER 111
WIDEBAND NETWORK

The communication system shall be formed by a wideband network to support the requirement of
power system operation.

Requirement of wideband network. - (1) The wideband network shall be designed in a manner to
ensure absolute channel delay less than 25 milliseconds and channel delay asymmetry less than 0.1
milliseconds required for protection applications.

(2) The wideband network shall be configured for automatic switchover to the alternate path or route in
case of failure of one path and the switching time delay shall be less than 50 milliseconds.

(3) Terminal equipment shall support automatic switchover function between the redundant modules,
and modules and hardware required for supporting the automatic switch over shall be provided.

(4) New node, when added to the existing network, the terminal equipment shall be compatible to the
existing one and shall be possible to integrate with the existing respective network management system
either at State level or at Central level for complete monitoring, reconfiguration and control.

(5) Terminal equipment shall be designed with required number of directions considering the route
redundancy and future expansion.

(6) The wideband network shall have the following communication interfaces, namely: -
(@) high speed bundled n x E1 support including ethernet, gigabit ethernet (GbE);
(b) high speed E1 channel support;

(c) 64 kilobits per second (kbps) and n x 64 kilobits per second (kbps) data and Protection
channel support;

(d) low speed (300 -1200 bits per second) data channel support;
(e) voice (2 wires, 4 wires) channel support;
(f) data transport supporting network management channels; and

(9) |Institute of Electrical and Electronics Engineers (IEEE)-C37.94 interface card for
teleprotection of lines.

(7) The relevant standards and code of practice of wideband network as specified in the Bureau of
Indian Standards (BIS), the International Telecommunications Union — Telecommunication (ITU-T)
and the International Electro-Technical Commission (IEC) shall be followed.

CHAPTER IV
FIBRE OPTIC COMMUNICATION

Requirements of fibre optic communication. — (1) All wideband communications shall be established
using fibre optic communication consisting of underground fibre optic cable, optical ground wire
(OPGW) or underground fiber optic cable (UGFO) and all dielectric self supporting (ADSS).

(2) Unarmoured cable shall be laid within a polyvinyl chloride (PVC) pipe or hume pipe or permanently
lubricated high-density polyethylene (PLB HDPE) pipe.
(3) The cable shall be rodent and termite proof.

(4) The cable shall contain 12 or 24 or 48 numbers dual window single mode (DWSM) or dual window
multi mode (DWMM) fibre depending on the local network design and requirement envisaged and shall
consider the overall design and requirement of the backbone network.

(5) Approach cable for optical ground wire termination to fibre optic distribution panel (FODP) shall be
armoured or unarmoured cable with suitable protection and matching the fiber count equal to optical
ground wire cable to maintain uniformity and ease of utilisation of fibers.

(6) Ingress protection class 66 or better complaint splice enclosures shall be provided to encase the
optical cable splices in protective, moisture and dust free environment.

(7) Maximum twelve fibres shall be terminated in a single splice tray.

(8) Fibre optic distribution panel (FODP) shall be ingress protection class 55 compliant and shall be of
corrosion resistant, robust construction and shall allow both top or bottom entry for access to the splice
trays and shall be provided with ground lugs.

(9) The overall optical fibre path attenuation shall not be more than as calculated below: -

(@) maximum attenuation at 1550 nanometer: 0.21 decibel (dB)/kilometer x total kilometer +
0.05 decibel (dB)/splice x no. of splices + 0.5 decibel (dB)/connector x no. of connectors +
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maintenance margin, if any, as specified in relevant standards;

(b)  maximum attenuation at 1310 nanometer: 0.35 decibel (dB)/ kilometer x total kilometer +
0.05 decibel (dB)/splice x no. of splices + 0.5 decibel (dB)/connector x no. of connectors +
maintenance margin, if any, as specified in relevant standards.

(10) Attenuation of the fibre shall be distributed uniformly throughout its length such that there are no
point discontinuities in excess of 0.10 decibel (dB).

(11) Induced attenuation due to temperature shall be < 0.05 decibel (dB) (-60 deg. C to +85 deg. C).

(12) Fibre optic cable shall be protected from damage due to factors like crushing, bending, twisting,
tensile stress and moisture, wide temperature variation, Hydrogen evolution, etc.

(13) Short circuit current for optical ground wire shall be > 6.32 kilo ampere for 1.0 second (for 220 kilo
volt and above lines) and > 5.60 kilo ampere for 1.0 second (for 132 kilo volt and 66 kilo volt lines).

(14) Direct current (D.C.) resistance at 20 deg. C shall be < 1.0 ohm/kilometer.

(15) Everyday tension (EDT) of optical ground wire shall be < 20% of ultimate tensile strength (UTS).
(16) Maximum permissible dynamic strain shall be +/- 150 micro strains.

(17) Proof stress level shall be > 0.69 gigapascal.

(18) Maximum chromatic dispersion shall be 18 picosecond (ps)/(nanometer (nm) x kilometer (km)) at
1550 nanometer (nm), 3.5 picosecond (ps)/(nanometer (nm) x kilometer (km)) at 1288-1339 nanometer,
5.3 picosecond (ps)/(nanometer (nm) x kilometer (km)) at 1271-1360 nanometer, as the case may be.

(19) Zero dispersion wavelength shall be 1300 to 1324 nanometer.

(20) Maximum zero dispersion slope shall be 0.092 picosecond (ps) /(nanometer? x kilometer(nm2xkm).
(21) Cable cut-off wavelength (Acc) shall be <1260 nanometer (nm).

(22) Bend performance shall be-

(a) at 1310 nanometer (nm) (75+2 millimeter(mm) dia Mandrel), 100 turns: Attenuation Rise
<0.05 decibel (dB);

(b) at 1550 nanometer (nm) (30+1 millimeter(mm) radius Mandrel), 100 turns; Attenuation
Rise <0.05 decibel (dB);

(c) at 1550 nanometer (nm) (32+0.5 millimeter(mm) dia Mandrel), 1 turn; Attenuation Rise
<0.50 decibel (dB).

(23) Polarisation mode dispersion coefficient shall be <0.2 picosecond/kilometerl/2 (ps/kml/z).

(24) The relevant standards and code of practice of fibre optic communication as specified in the Bureau
of Indian Standards (BIS), the International Telecommunications Union — Telecommunication (ITU-T),
the International Electro-Technical Commission (IEC), the Institute of Electrical and Electronics
Engineers (IEEE), the Electronic Industries Association/ Telecommunications Industry Association
(EIA/TIA), the Bell Core, the Telecommunication Engineering Centre (TEC), the American Society for
Testing and Materials (ASTM) and the Electro chemical Impedance Spectroscopy (EIS) shall be
followed.

CHAPTER V
POWER LINE CARRIER COMMUNICATION

27. Requirements of power line carrier communication. - (1) Power line carrier communication (PLCC)
shall be used in the grid network between two consecutive substations and power line carrier
communication shall provide speech, data and tele-protection requirements of the power system.

(2) Power line carrier communication shall be duplex, independent transmission (Tx) and receiving
(Rx) channels, operating in the carrier frequency spectrum 40 to 500 kHz.

(3) Power line carrier communication terminal shall be operated in either analogue power line carrier
communication or digital power line carrier communication (DPLC) or mixed mode.

(4) Power line carrier communication shall be suitable for use with the outdoor equipment viz. line
traps, capacitive voltage transformer (CVT), coupling device and high frequency (HF) cable.

(5) Input circuit of the power line carrier communication terminal shall be provided with protective
device to eliminate any surge transfer.
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(6) Companders and expanders shall be provided to improve voice transmission characteristics for the
system.

(7) Fail safe devices shall be provided to avoid malfunction in one unit or damage of any sub-
assembly.

(8) Power line carrier communication set shall be designed to give guaranteed performance from 0 deg.
C to 50 deg. C and the thermal capability of the equipment shall be so designed to be operational up to
55 deg. C for 24 hours continuously.

(9) Coupling device (line matching unit and protective devices) shall be interposed between the
capacitive voltage transformer and the connection line (co-axial cable) to the power line carrier
communication terminals and shall conform to the carrier frequency operating characteristics between phase
to earth coupling units as specified in following Table, namely: -

TABLE
Serial Characteristics Units Values
number
1) @ ®) (4)
1 Nominal impedance Ohm (Q) 150 (for balanced secondary circuit) 75
(equipment side) (for unbalanced secondary circuit)
2. Maximum composite loss decibel (dB) 2
3. Return Loss decibel (dB) Equal to or greater than 12 decibel (dB)
4, Transmission band Kilo Hertz 40 to 500
(kHz)

(10) The coupling device shall be suitable for outdoor mounting and shall be fitted on the steel structure
and the temperature of metallic equipment mounted outdoor is expected to rise up to 65 deg. C with
ambient temperature of 50 deg. C.

(11) High frequency cable shall be provided to connect coupling unit installed in the sub-station to the
power line carrier communication terminals installed indoors, and values of attenuation per km of the cable
shall be as per the following Table, namely: -

TABLE
Frequency (kilohertz) Attenuation (decibel/Kilometer) (dB/km)
10 0.8
60 1.4
300 3.3
500 4.7

(12) The nominal bandwidth for transmitting or receiving shall be programmable from 4 kilohertz (kHz)
to 8 kilohertz (kHz) in steps of 4 kilohertz (kHz). Power Line Carrier Communication terminal at
bandwidth of 4 kilohertz (kHz) shall be suitable for following configuration, namely: -
(@) speech + 4 x 1200 Baud Data (minimum);
(b) datarates shall be selectable in steps, compliant with commonly used standardised data rates such
as 200, 300, 600 and 1200 Bauds; and for digital power line carrier communication 1200, 2400, 4800 and
9600 bauds;
(c) gross speed and transmission bandwidth shall be programmable for up to 28.800 kilo bit/s in 4
kilohertz (kHz) spectral bandwidth, up to 72 kilo bit/s in 8 kilohertz (kHz) bandwidth;
(d) return loss in the transmitter band shall be >10 decibel (dB);
(e) tapping loss shall be <1.5 decibel (dB) (as per International Electro-Technical Commission
(IEC):60495);
(f) automatic gain control (AGC) range of the receiver shall be 40 decibel (dB) (minimum).
(13) Regarding data multiplexing-

(@) power line carrier communication terminal shall be provided with an internal multiplexer for the
time division multiplexing of up to eight serial data channels which can be allocated individually to

the internal modemes.
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(b) data ports shall be compliant with V.24/V.28, RS232 and/ or V.11/ X.21/ X.24 as per
functional requirement.

(c) ethernet port shall be provided for equipment configuration via Local Area Network (LAN), or
for general IP forwarding and shall have facility to operate at 9600 bits/s at good signal-to-noise
ratio (SNR) of 35 decibel (dB) and above within the nominal band width of 4 kHz and this
functionality shall be possible for signal-to-noise ratio (SNR) of 25 decibel (dB) for band width of
8 kilohertz (kHz).
(14) Power line carrier communication equipment comprising of not limited to the following shall be
provided -
(@) coupling devices (Line matching unit and protective devices);
(b) coupling filters;
(c) high frequency cable;
(d) power line carrier terminals;
(e) tele protection equipment;
(f) private automatic exchange;
(g) 48V direct current (DC) power supply equipment; and

(h) wave trap.
(15) The relevant standards and code of practice of power line carrier communication as specified in the

Bureau of Indian Standards (BIS), the International Electro-Technical Commission (IEC), the European
Standards (EN) and the International Special Committee on Radio Interference (CISPER) shall be
followed.

CHAPTER VI
CELLULAR COMMUNICATION

Requirements of cellular communication.-(1) Cellular communication may be used for data
acquisition system, where feasibility of access to wideband network is not possible.

(2) Cellular communication shall be adopted after ensuring the available signal level up to the
required strength and dual or more Subscriber Identification Module (SIM) with different service provider
with automatic changeover to ensure 99.5 per cent. link availability for interruption free operation of the
communication system.

(3) Design shall be for satisfactory and continuous operation in open environment with operating
temperature range of -10 deg. C to 55 deg. C and humidity up to 95 per cent. noncondensing.

(4) Field interface shall be optical port / RS232 / RS485 / RJ45 IP or any other suitable port.

(5) Receiving device shall support International Electro-Technical Commission (IEC) - 60870 -5- 101
and International Electro-Technical Commission (IEC) — 60870 -5- 104 protocol and Device Language
Message Specification (DLMS) (1S15959/IEC 62056), Modbus for interfacing.

(6) Receiving end shall have Multi Wide Area Network Virtual Private Network (WAN VPN)
concentrator with built-in facility to manage at least 250 remote nodes for a fixed IP provided for control
center.

(7) Receiving end shall have redundant Multi Wide Area Network Virtual Private Network (WAN
VPN) Concentrator with a fail over — fall back feature for uninterrupted data communication.

(8) Router shall be capable of handling Virtual Private Network (VPN) based security by assuming a
fixed IP issued by the Multi Wide Area Network Virtual Private Network (WAN VPN) concentrator at
the supervisory control and data acquisition (SCADA) end.

(9) Device shall have the capability of data encryption with Triple Data Encryption Standard (3-DES)
or Advanced Encryption Standard (AES) 128 or latest to ensure secured communication network over
broadband, 2G or 2.5G or 3G or 4G or 5G or latest.
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(10) Device shall have capability to decide and act according to the best available link in redundant
mode configuration with automatic switch over.

(11) Quality of service (QoS) and bandwidth management shall be planned to get optimal bandwidth
usage.

(12) Centralised monitoring at control centre shall be available.

(13) Receiving device shall have Internet Protocol Security (IPsec), Point-to-Point Tunneling Protocol
(PPTP), and Layer 2 Tunneling Protocol Virtual Private Network (L2TP VPN) support up to eight
concurrent tunnels with max 70 Mbps throughput.

(14) Communication equipment or modem shall comply with Ingress Protection (IP) rating suitable for
the installation condition as agreed between the user and provider.

(15) The relevant standards and code of practice of cellular communication as specified in the Bureau
of Indian Standards (BIS), the International Electro-Technical Commission (IEC), the European
Standards (EN), the European Telecommunications Standards Institute (ETSI) and the International
Special Committee on Radio Interference (CISPER) shall be followed.

CHAPTER VII
VERY SMALL APERTURE TERMINAL COMMUNICATION

Requirement for very small aperture terminal. - (1) Very small aperture terminal communication
shall be used for supervisory control and data acquisition (SCADA) control functions of power system
operation and shall not be used for primary protection function of power system as geo-stationery
satellite hop delay is 240 milliseconds.

(2) Very small aperture terminal shall be able to work with all geostationary satellites to the extent
possible, visible from India and work efficiently from all parts of India.

(3) Very small aperture terminal shall work either on Ku-band or C-band or extended C band or any
other band for interruption free continuous operation in extremely rainy (more than 10 millimeter/hour
intensity) and cloudy conditions.

(4) Very small aperture terminal communication shall be adopted after ensuring link availability of
99.5 per cent. and required level of signal strength.

(5) Very small aperture terminal communication shall not be part of national or State wideband
backbone network.

(6) All regulatory clearance from regulatory bodies shall be taken to operate the very small aperture
terminal communication.

(7) Al regulatory guidelines including size of the antenna shall be followed.
(8) Pool band width feature shall be adopted for the very small aperture terminal network.

(9) Uplink and down link configuration of very small aperture terminal communication shall be
redundant (1 + 1) at Hub.

(10) Very small aperture terminal communication network shall be designed based on Frequency
Time Division Multiple Access (FTDMA) or Multi-frequency Time Division Multiple Access
(MFTDMA) or Single Channel Per Carrier Demand Assigned Multiple Access (SCPC DAMA)
technology or any other proven future technology with configurable data rate as per data
communication requirement.

(11) Bit error rate shall be lesser than 1 X 10 -7 (data) to1 X 10 -4 (Voice).

(12) Very small aperture terminal communication shall support broadcast, unicast, multicast,
transmission control protocol (TCP) spoofing.
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(13) Very small aperture terminal communication shall support IP RJ45 (IP or E&M).

(14) Receiving device shall support the International Electro-Technical Commission (IEC) - 60870 -5-
104 and the International Electro-Technical Commission (IEC) - 60870 -5-101 protocols for
interfacing data as well as to IPv4, IPv6, RIP v1, v2, Address Resolution Protocol (ARP) / Virtual Local
Area Network (VLAN), Internet Control Message Protocol (ICMP), Transmission Control Protocol (TCP),
User Datagram Protocol (UDP), Telnet, Internet Group Management Protocol (IGMP), v1, v2, Simple
Network Management Protocol (SNMP) for networking utilities.

(15) Very small aperture terminal communication system shall be designed for 230 V +/- 30%
alternating current (AC) power supply at 50 Hz.

(16) Very small aperture terminal communication system shall be designed for trouble free operation
at temperature range -10 deg. C to 55 deg. C and humidity up to 95 per cent. non-condensing, and
wind speed of minimum 80 kilometers per hour (kmph).

(17) Very small aperture terminal communication system shall be able to deliver bi-directional
composite data traffic.

(18) Round trip delay shall be less than 800 milliseconds (ms).

(19) Very small aperture terminal in door unit (IDU) (for remote sites) shall support Transport
Control Protocol/ Internet Protocol (TCP/IP) without the need of an external router.

(20) Very small aperture terminal in door unit (IDU) shall have separate storage banks for software
and firmware, to enable configuration changes pertaining to either the terminal (firmware) or the
overall system architecture (software), without affecting the other.

(21) Very small aperture terminal shall be able to take the software and firmware downloads from the
hub over the air, without any disturbance to the online user traffic while in operation on per terminal
(Unicast), per group (Multicast) or entire network (Broadcast) basis.

(22) The relevant standards and code of practice of very small aperture terminal communication as
specified in the Bureau of Indian Standards (BIS) and the International Telecommunications Union
(ITU-R) shall be followed.

CHAPTER VIII
RADIO FREQUENCY COMMUNICATION

30. Requirement of radio frequency communication. - (1) Radio frequency (RF) communication shall be
used below 132 kilovolt / 110 kilovolt system for low speed data acquisition system and shall not be
used for protection of power system equipment.

(2) Radio frequency (RF) communication shall be adopted after ensuring required level of signal
level with clear line of sight and link availability (99.5 per cent.) for interruption free operation of
the communication system.

(3) Radio frequency (RF) communication shall be designed for satisfactory and continuous
operation in open environment with operating temperature range of -10 deg. C to 55 deg. C and
humidity up to 95 per cent. non-condensing.

(4) Radio frequency (RF) communication shall not be part of national or State wideband
backbone network.

(5) Utilisation of radio spectrum in radio frequency (RF) communication shall be subject to
regulatory clearance and all regulatory guidelines shall be followed.

(6) Radio frequency (RF) communication shall be capable of delivering data, voice and video
conferencing, and latency shall be less than 5 milliseconds (ms).
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(7) Radio frequency (RF) communication equipment shall comply with Ingress Protection (IP)
rating suitable for the installation condition as agreed between the user and provider.
(8) Radio frequency (RF) communication system shall support concurrent use of Internet Protocol
(IP), voice over internet protocol (VolP) and video.
(9) Radio frequency (RF) communication shall be capable of channel bandwidth selection with 5
MHz steps.
(10) Radio frequency (RF) communication shall be capable to capture both side (local and remote)
spectrum view and the equipment shall have site and link management facility for configuration.
(11) Radio frequency (RF) communication shall support Simple Network Management Protocol
(SNMP), Management Information Base (MIB) Il and Bridge Management Information Base
(MIB).
(12) After terminating the radio frequency (RF) network at the gateway, the upstream
communication till the receiving end control centre shall comply to IPv4 and IPv6 network
protocols with backward compatibility feature.
(13) Radio frequency (RF) communication shall have facility to upgrade software over the air from
remote.
(14) Gateway device shall have 10 BASE-T/100 BASE-T X ethernet port to connect to any network.
(15) Network Management System (NMS) shall be provided to monitor the performance from the
control centre and the Network Management System shall be capable to provide bandwidth
utilisation, latency, link health and signal strength of the network.
(16) Radio frequency (RF) communication network shall support multiple communication protocols
to provide flexibility.
(17) Radio frequency (RF) communication shall provide scalability, interoperability and future
proofing.

CHAPTER IX

RELAXATION AND INTERPRETATION OF REGULATIONS
31. Relaxation and Interpretation 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.

SCHEDULE I
[See regulation 5(3)]

Data interval time

Time Interval Time Interval (Sec)
Category Data Type (Sec) via Data Concentrator
765 or 220* or Below 765 or 220* or Below
400 kV | 132** kV | 132**kV | 400kV | 132**KkV | 132** kV
Automatic Analog Value 2 3 2 3
Generation
Control (AGC)
Dispatch Status 2 3 4 2 3 5
Analog Value 4 5 6 4 5 7
Phasor Analog/Status 0.04 1o 0.04 to
0.01 0.01
Forecast/ Value 60 60
Weather

* 220kV may be read as 220 kV or 230 kV depending on voltage level defined.
** 132kV may be read as 132 kV or 110 kV depending on voltage level defined.
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SCHEDULE I1
[See regulation 6(3)]

Standards for interfacing to communication system

Interfaces Type Standards
Electrical Ethernet IEEE 802.3 / IEEE 802.3u
Interface
Ethernet IEEE 802.1 P/Q
VLAN
Serial RS232 / RS422 /| RS485/ X.21/ X.25/ G.703/ V.35 / RJ45
Optical Interface ITU-T G.957, G.958
Tele-protection Relay IEEE C37.94, ITU-T G.703
/Control
Voice 2-wire FXO/2-wire FXS/ 4- wire E&M, VolP
SDH ITU-T G.821/G.826
IP - Packet Switched Layer 2.5 RFC 2702, RFC 4379, RFC 4090 & RFC
Networks 0sl 4553 — Circuit Emulation
RF IEEE 802.11s, , IEEE 802.15.4, ETSI EN 300 220-1, ETSI EN
300 440.
Cyber Security MD5 Authentication, 3.SNMPv3, Radius/TACS+
Video H.323
Cellular GPRS/3G/4G/ ETSI, 3GPP Compliant
NBIoT/MPLS
MPLS-TP: G.8110,8112,8113.1,8113.2,8121,8121.1,8121.2,8131,8151,8152.
MPLS-IP: As per standard Industry practice.

P. C. KUREEL, Secy.
[ADVT.-111/4/Exty./472/19]
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