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EHRRECCRIPETA]
srfarg=T
7% faeet, 27 wEdY, 2020

¥, g9 A /A AR — T e arfeeeer (R Soret S=rad § 91 JuIelt &
T aaAER |T9e) e, 2020 1 T B7 G 9= § qwa ger A1, S e (e
et o forw wiwham) =9, 2005 % a9 (3) % 3u-faw (2) & ary ufeq = sfa=as, 2003
(2003 #T 36) I &T=T 177 it IT-GTT (3) GT AUTAT AT, IHH FAT AT TATAT I aATer AT
ARRAT | 39 qIE | 45 AT 6T s1ater 9978 g & Td ai<dT oY AT A= 6T 77 9 [
T T 36 IT=9 gt 9 sqiase 9= 0= T Traa7 ST9ar 7 3uase s TS off

¥ 3 ey fAfagwr § safay gu=r 9= f gf9gt 26 9=, 2019 # SHar & o
U= FTS T off

i 3%y fAfHaei 9% S=ar & 9T sratdi S gAE 97 g @R Tireswr ger
EEIESERIRIDIIE

Aqq: A, IFA ATATTIH T g7 73 % @ (F) % a7 q1oq =eq arert=a+, 2003, (2003 &1

36) T G 177 =T ITETRT (1) FRT T&T ARAT HT TANT Fd g0, Fxld [ TTEwor Tag gy
farforfera fafaa aamar g, srara:

1162 G1/2020 (1)
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AT 1
EIREED
1. |8 T 3 Y- (1) = AfA=Et 1 |fer 9 s e srteswr (R JorstT =9 |§
AT YOITett 6 forw et 7rae) fafaer, 2020 2
(2) T TSI H AT THTA AT AT & AT g
2. 9fTSTE - (1) =9 fAfF=wt §, 59 o o g2 & steram srufera 7 2y, -
&) "statae & fega atefaas, 2003 (2003 1 36) A0S 8,
@) arterer & e srfarfeer & amr 70 F sT-amer (2) F e wfa e G
(1) "AETEEE T FEA" T T AT WS ASLYE, TTe-aATed ITE T T i &g
TUTTEAT ST % ST § FATRT THISAT % (ohoretl SCATE &l AT e i eraar
afaa 8,
(F) "ToF FHSTHLT" H T ITAHT ATHAT & ST 33 .31, A7 IHH FU & dAlees il g
ST 7T &5
(&) "HAT A" F UF Al F AL A H HE AT FeAGAT AISH F ATLAH T HEC FHAT
AT U AT ATTET T A g
(F) "HATE qead" q W=AT 6 GATST F AT T AT {19 AT AL A€ % qTeA9 F §97C
ATSH & UH T FT Tre TR F9T STI9T 2,
(B) "FHATT TUTSAT" ARG AT Aeash, AT 7T, Rer 2o, agras o, Zfiqe
SYFHLI 1 UF U & ST AT G2 FSStedt & % o1 ueh wehigha w1 a9 & o
SAL-hA T AT SHAL-T=TAT | qAH gl OEH qe-usa Ior Yol SET sia<-
TS IO TUTAT, HedATze, AT, Alfcashed RIEa? ST USAT HELh Heeq i
ST TEraw oot sfet worrett, swfs & wisEr §= ot afEafed €, S e ®
SAL-TTST ST AT ST o U o A7\ % o 39T e s )
(&) 'FRE=or F" F TET G A9 FF AT ST AT AU FE AT TS WL IUT hE AT
TATHLONT ST TS g AT &1 AT TT0T 6% AT IT AL T %hg AT Fozqa fEawor ot
T AT AT 3hg AATTAST &7 AT ThoT HZd AT 8,
() "qTEAT qXAT" F AT SRR A, 2000 (2000 F 21) ¥ ARI-2 F ITERT
(1) * |ve (T@) H FATAATOT FAATA, ITHIU, AT, FgeX, FHT HATEA, HAX
T ST AT AT T SAATEFA Tgd, STAN, THel w0, AT, FIMGT AT
freTer & e AT SAfea 8
() ETET" | U Fqe, AES, JSAl, ol a2, FodArH, a0 o, w6, /s
e, TE Wl A7 f&=a worrelt & GRrHTex igd TATAnT 7 RBioed fee & gear
T U e AT &
@) "R | U AT IUFOT FRT ATAF AT (FSHT) T ST g F qATHA
AW & A1 IS AT99q 8,
() WA qiEe TEEe § UF 947 Ta7aT Af99q g, ST /@A F qated Q@igan
AT AATHLONT HoIT FETEAT 3T ITARTRATAL 6 STANT o [o7T TRT TG HAT 8




[WTT [I—&Ts 4] WL T TSI AT

(Z) "ETHA FAT" | HATE TUTAT &l GTAT HA A7) TR F a9 gearaaa aasArar
AT &,

(%) "= | HAX qed#h U UF SIE (6 AT9Iq g, S 98§12 A1 & ATEAT T AT 39
g & et ¥ ey fAgel q =Tar wg=Ta S

1) "ITET TEFEES 8, ST sy e Gams amnr (Gea as) GfeEw, 2010 #
SUEET % ATATE TrE R T srfenT g;

@) 'TAT TS THGT Hx" H AAT FAT IATET % QaTgAT, Heior o =T & 9997
2 * form zefu fm 5T wr e gt

) T quae uas qrEay wiet § 947 TS0 Jrar 9 2wt f @St fwr w ar
forsTetT & SR Afea €, 99 o F=T a9 § 9 $fiT At SS9 g AT
T AAITET Y ST fa2qd, T3, 912 ol afgd SHHT §4<6 =9, ST, arar wd
FISAL, TE AT A [ATH o F=2 S 77 TH HAT 6 q1T THHT 5

) “aIgAH = AT % Aoy g A A 2

(9) "IRATESE FZ1 U 1T URHA" & TF Jorrett S id g ST #91 Il 7% 3080
TATET & Al TTH FAT & A 30 T, wereqor, e 3 ara-ary Aoy a9+ %
o Sdrrea =T ®o19 = S41eT F &

() "STIRTHRAT" q UF ARE, FH IATeT FOA7 Af9yq g, oad Fftea IareT wiie,
TfEweofr o7 o d@e, arwr FreEHr, B arsEedry, uE oA ITHhT
I8

(T) "aTz=dE A" ¥ UF 97T F2 AU e I TR F UREgT wIA hU AqHdr & 9
faregqa ety rer areur s g;

(2) =7 fAfR=HT § g6 9152 &% AT IRATUT T8l 8, At Aty 7 waer: g &y
T 37 Ieg sTtAfEH H /i Son

3. AR BT - T AF7H T ITANTRATst, WEA A YU g, &7 A YU 3, T A
AR |

et g-ll

SECHY
4. THITHE YT - (1) HATT TOMSAT TP £ I, &3, A= TqL UL 3T AqL-L5F &
9T o= saeT % o fReaae i =1eT o eafe S92 oY S 1-Heeqor W& He|
(2) "= TSt wFaefy AT S =TT STfAwger Wuett, SATysR &= ®Wra| worrety, @ifeEr
FHITHIET TOITeA!, Fq=TTord Hiex 9o, agqfa [Asit wa=tora emar Bfawy, eafq adew See
TTErhiel 3T TAT-HLEA F qT TRIHTO T&TT FHd § TeH gt |

5. YT FA-FASITEA- (1) SUTRTEHRAT T 3T =07 3 g7 srufera &9 § a4t o=
ATREST AT THTT L | G| g1 AT
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(2) F=TE worrert fRErr s A fAeEEer suseer "9t Suween F oo ggasfy fREEr s ster
FfErgr % forw &1 Fehe o fraw 3 =T & "I Yorredt  forw uew e % fiaw, A 98
fger, e a7 =TT FivH e & ATEAH | YU g4 ATf Ul

(3) ATgHI-l 7 [ =TT sfaue 99T F AgET AR TUTAT F AGeTF SGSagd & arF
BRUEERER IR

6. ZTTHY AYMTU- (1) AFLTF HATY TSTHT AT ST ITH A a7 T S 9¢ T2+ o
ST

(2) Tsft SeTHA FHT ATEHTH ATADT 6 TTATE THD ATHTT TATAT Dl SR HA o (o7 AfAT-
[ERCERRIEKGENERIREERERIE I

(3) AT YOITelt § Sevthe % forw wres, st 1§ ATy s g

7. fraaaar-(1) Se0he q1e, arEeds 1T @i §9% 9ead & oy ATf8® sy 9w e
A3 AT AATY HIeAg e T FF gL

(2) g Wl HT AT T oA Aate § F A3l AT e F FH (T

(3) HATE TorTeft bt Tt stfave A2 wea & foro fewmes frar smosm

8. ReTs T FwAr- (1) "= urrely Y Hefaa v U TeChfET g9 IS Afgd
STARTHAT 3 Hatera =07 %% % Teohd [Sgall T I FISAT ad1e SITusiT|

(2) AAAT &l AT AgRT AreTRa SS9 STy &7 FE=0r ofiT geear w1t & forw 981 7197
ST

() TAT TOTTEAT ol T2 SOTTeAt sht Frsarae T S=1T TUITeAT o TolT [T & A1 ATSHAT A1ae
EERGIEAEEIECRER IR I

(4) FF=IT IO ITATRAT AT T IO ITIIRAT AT Aeash AT aATd 99T 989
THTRLOT Y AT o o0 gee<fafaeT = yorret & fRsre 9% fa=m

(5) STARTHAT AT HATL Aedeh i Hhx A FRIIAT/TET HT GIATET BT S T TOMAT
T ITA=HAT & fo=amE, FHT A Tga S At ROrEt F 3ored F o, sEers giagme
&I T

(6) STARTHAT HHATT YOTSAT F AT TETHRH FLA o (o0 SO TqF F AL, IAATET S0 it
ST, BT, FATAAA, AT GATAT AT TALETT & [T ST g

(7) ITARTHRAT, TSRt TOMTST T H=TC TOITAT o 6T SeChd T T T&d19 8, 3% 3T
fafAtae R 3= #1 suterd SeThe ST Tqd H

(8) ®ATIUT o T HATT ITHIOT AMIH & T2 &I, qTreh (AT foenareti & 7eq dgsr Tehisheo
gl Tl

(9) TEAAT FIA ATAT TATT TOITAT F HTT TAF ST I STHT TTEAT FIA AT TAT 6 S
TTTRT AHATT g7 Fa< AT ST, ey SeoRfE & form fBaer siw arerse grew dr
TaThE g araTer i Afere g fafaat g

(10) eas TR F(Td FIAATAT ITH FLA F (o1 Ffew Fafa Fator yoreft =3t F suay
F ATEAH o THA W (h3AT AT

(11) Tft 2] % 0§91 STHTT FF | FH T9 5 deLT THaT AT [Aearid 6T sTUer 6
AT 92 J&T 6 ST

(12) sfd Freast 220/48 dqTee TAEE Fie +15%, -10% ENMI (AiTSTfed T o7ef o gom
1)
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(13) it Ffeds §= ITHIUN 6 (o0 ATH AT 10 a9 6T g

9. |TSE ITEIAE FATGAT - (1) TAF 2Thd [dg F o1 U qT3e I, A #4749 I, §412
STCHHE YT % ETHT GRT TATL T SO

(2) |TEe ITLETE AqgHT § qfenferd giv:
() Ted, AALEA ST TATAT 6 (o7 GTEATT SeThHE IUHLI 0l AT AT
ELEIRE EICEEAR

@) e e Al T §eT SURr i A,
M e & F o i e ($9 fwme gEad giee (vh.A ) @y
$-1 Y, TAMHAT FaId TSR FAAAT 22 Terhier (AL H. sroar
TS Y. EqX) T ATLAT ST B2 FHel[deiael i HeT,
(=) FAFIT TATH [0 STFLTF FieloFed T THIY
&) A ITHLT AT 51T Ta&T7 =t 7% fafore sreeere;
() AT ST (4§ & (70 HT3/ATE AT I, q47
() ATz % form saeardt = f<h
(3) Ifx T THATH T IUTRT SFhgicr deash § a1 Srar g, ar Faferfea safafes s #r
aftafera o s,
(@) FAFfEE i g
(@) T TEI (FAT 2 TF4T Faq¥ 3); T4qT

(1) d=fE=ET F TR FAT
10. LSS WATIAT- FHTerd &= [&efa gt gIRT Beqa TiHar & Sqam ATHH T3S i Jrsr
FATS SATUAT &fIT Fafaa &= fEea afafa § 991 STHO % TTH 6 T SAaIad il ST |

11. 3 & GO FARE- T ST (SASX T AZESR) FT 7 FHelaed, TISAAT F AT,
e she TRt SRt seom (2280 -1100, Tofaesa o oeti=e S
HETT (A72.2.5..) -80 AT WL T AT 427 (1.2, 7H.) 3043 F WIHaST F SIETL 36T SITUT) |

12. sttt ofiX g |<aer - (1) F=a iz fega it gfs F g 537 &7 faaigid Seera-ash et
AT (ATE.2.5T.) 61000-4-5 F SIETE 3% ATE.UH./377%.5. 5. 62305 F YTH{RIH TR F AT, AL

T St
(2) SATEF ATeesT ST ATIF Fie F oy FATOT H=1 ITHRIUN T TTAULHAT HATET FLHATL HH -

TEHATL (AT, E.7.-2.)-6.20 Frepriert  srqam grfil
13. AT &l T - (1) FATT ITHLON o TATHT SATTIT ITHLUT o0l AT 6 [ol7 ITLETAT gl
(2) 3 AT % ATATAT T T FIA 6 10 AT ITHRLON 1 TTAEATOT AT TIUT Fld THT T

ERIBSIl
14, ATEEL LT - (1) TATE TOMA | [ T ITARTRAT i =107 Hai & qrea< qear st S

fASTett STt 91 Sa|=AT U2 Tdadd T97d ST 9 &, 0 TATH &9 & 3T R Ta 8T i
% forT Ao FEwA 2,
(2) AT=AT TLEAT FIEAFH AT T THTETT FHLT, AT
(F) THI-THT I AT G AT G210t ATa=a9, 2000 (2000 T 21) ¥ TET qT2a7
AT A, 2013 F 3T T ATATA,
(@) T T ol GAAT ATEAAT LT e (T HY .3 .+ FrerAent 1 Fwrateag=;
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(1) Fege THTsET Rea fu (@12 - 9red) T Sy Rar-fAEet st qerg s @y
HFE FHe LT REare &9 (H1.E.8m.A.); 1 FEfage, ¢

(=) T A wrteaRor (area gqean) Bfagat sa ft 3 @y g6 €, #T S|

15. FAFAT T3S AAT AIS TF TgH - Sehd I3 AT Al HT TATHT ITANHAT T I SATAFHa
gtafater &1 3T 98+ sfiT eI Y= F, ST U wa1iua g a7 warfuq # & foro e,
T ST HHATAR AT T & (o0 S0 9132 I §eq1iua 3 ST =i w |

16. STT T Uga- (1) FA=[T TOITEAT 1 STeT ST SITAHET sl IO AT 910 T ST AT

(2) =TT T FAATSA HT AATAFA, TAT T AHEAF Tgd, ITANT, e, FEamer a1 g &
FATAT FaT8d STARTRAT 31T HFA07 s il EIETET T 8T g

(3) HHATT WOTTeAT T IUANT 29 a¥g & f2wre, st iy, et s v BT s &
HF ATAFA ATh TF ol Tgo &l Tl

17. STeT TFAETROT - (1) STARTHRAT el T Fele? T 3 AT 99 % (o0 T=reaed aeft Techal &
T ST=AT 9% AT HT T @

(2) oo TaAT =T I =TT TET SITUAT|

18. JuITeft I+ X fAeqr - (1) T H=1T T2k T AT, TATMT AFeTF €T F GATSIT Aol 2
gU oft, ATde e aTewor X T Y= TOITAT/3T TOTET & AT oEr Ul e Har & S9A & oy
[ERIRIE

(2) gafsIa aa At F g TagraT ST THEat STLH SeTRT & U9 & J1 2fHAe i
SO

19. FEIFT AT - (1) 01 F3 F 99 o177 SUTRTHATA 3T TLESHAN qedeh qcdl fl Aeah
T TOTTAT % AT AT Aeaqeh TeT TOITAT I Tehishd Heh TAAL FLA il 3T A= Sorredt
ST, TSRt T ST & e 9% Sra STTershTe & o i< Aedsh Yaed e 9% AT 98t
T AT TET 8

(2) STARTHRAT FalAFd A2 TALT TUTEAT o T FIAT e TG TOTSAT AT qedeh qcd Fl SSThe
FEA % {10 AT TETAAT TETT H|

(3) ITATTHAT AT HATAT TTLHT F TATAT 3T TELETT o [oIT A9 HTLATS Hedl|

(4) 7ea® TEET TN H WHE STRLOT A HAL AT Al ITASEAT F  ATI-ATA
sRe/ATETRF/ATRE/ATITS e 9% =TT A9t 9% ROE 3 31 F o0 sraews Sl $i7
e T LA it fFerary iR

(5) qeas Taed YOSl § sAfegr-fasere =aradt sfiw AT gaer & oo yefta gom, S
AT T AT AT T IAT AT | GeT i

(6) FeaH TIHT TUITe! fow AT 3% 3T ATl & o7 IUHI TF TgH o aTq-a79 HA1 TOITeAT
fAeaTae it AT it Fierem T2 H

7) FEIFT R, FEFHd STerEd i a9t fGadi # Al w5 @ & 9 e F #6798
T A g ATEqHAT § gIIT |

(8) AT THTA AUHT (HAA FF AT & (U, Teas Taae TUTAT (UH.UH.UH.) | A2 Hf Fuer
T2 o AT i Iuereadr & Rt aaTw T@ & gEgr gei|
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(9) F¥T THTH =T WA H91E & o0, qea® fasiee feen (vaumuy) § stfafara saterer
ey T STom

20. SFRrETOr ST SATAV- (1) STTNHAT TATAALT THT SreThal =l AEaTad ¢S, TeT AT 3T
STATIHS THTLTT 1 AT o o7 ST T § {7 RHe Teash Fa9T Tl &40+, 1 0%
fAeafea fro s 2q =-a e Serte wer i agafa Tm

(2) FTeE % H9T T STATET % ST HATE TUTEAT 6 SeeThal & TLIE07 i e 6 fore ot aivero
ITHLOT 3T AT T SAT0A

21, wfveror- (1) Fesrsa AT #g siv fios a1 werE & 90 U satRat v e wirerr
TR AT SITUAT S @ AT 00 T AT S AT TUTAT 6l AgTel Giared hf ST qeh
(2) THF TATAT ST T@LETT % o0 q9ff §91C IUFRTON 7 TELETT FF a1l FEIT T TITeror
et T ST

22, 7% NRNRATFAT Y Y- T2 ST BT F HA S AT 6 (o707 ST, STIH AT
F SAAAIE ¥ oaT Al F AqER Fgar IUgET AT & U FEAFRT F AGET §, IS
SR |

23. AE 3T FA WOTSAT Gigar- (1) STHCT FITIAT AT TATAT UF T@LETT 6 qag § 3N
HATTH TATHAT 37T AR[ ITART ATAHT T qTA AT ST

(2) ST sregaT fafed g S Srea = fAffg|t % aqaw, == et % 3ger 1 1 w9 F oo
TS ATTATT AT T ITAT TRIT SITUAT 3% gt T AT JT9ah ST qg! 8, AaUeia
WA T T 6T STTOAT 37 Rt oft srifa i Rt ®, 39 A=t F 3ueg A g

Tirq ag 6, 9 oft Rt Saeigia AT #7919 6T SIar @, a7 S<h "I 0 SaATT o
Tl TATeTd AT Tiaer Rt & o7 sraeds e a1 Serd 0 ST

(3) &&T, THM, aTe, fose, Fars, ATIHE I, a% H 9%d, HATIA, TgU, HT ATfS HT 979,
HETAd GrAeTr & [SSTe &l = 1ad § 3= 6T o)
reaT-il

qTIEAT AeqH
24, T[T TOITeAT S=TA il SALAHAT I TEIAAT FIA 6 [T TF AT 9 Ak g 91 TUTe!
FATE STOIA
25. qTEEdT Aqh Y AFLIRAT - (1) ATTSTAT qeas & IO &7 F 25 {Feft b ¥ &7 39 3
S AT STTIAR 6 (7T sraeas 0.1 AT Tehe ¥ 7, 97 [Aedd STaaiHid grrerd s & o,
EEIERRERIES Il
(2) ATTTIS A2 & UF AW & [AFerar & A i Faft=er auyz =8 F 50 Aefiass o #9 ¥,
FRfoTeh aTer AT T ¥ AtErtes fa=raraw F fory g S
(3) AT U sfedfeT Faasay f HEEAT & (o0 Ui REse Ao, ASed i
EISATT & A1 ACHICH FATAEL & T H HF HI g Tgraar Hr|
(4) AT AT, T HIS[ET deds § ST FTdT 8, AT STHAT ITHLIT HIS[ET & AqHA VT S HIs[aT
HETAq "edes Taed TSl & 9T AT T &L 92 AT hald &q8 98 G Ft, i ofiT
[EREREREIETUERE IR RN
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(5) AT & AT ST AT & [@AaT & a@d gu SHaed STRLUT &l (Q9Tstt 6T SAa9qF §&AT %
arer fesee BT sroem

(6) AT=TAT qedwh | AT S99 SeThd g, STIie;
(&) 2oz, fmfae Savae (S <)) afga sg ofa deee tA.X 1. 991e;
(@)3F A 2.1 I qIIS;

(1) 64 fFrettaTse wia Fhe (.41.91.09.) 3% vF x 64 fherrarze afa e @61 f.uw)) erer
SIY HTE0T A qUIe;

(%) T T (¥ & 300 -1200 ferze) STer =7er 791,
(F) AMET (2 q1E, 4 qTE) AT qqE;

() TETqH TIIT AqAT I TS FLA FTAT STT ZTEINE; TAT

(B) THISE AF TofFeadd U Toraeiaed sS=ad (ms.2.5.2.) —|T 37.94 «T=A1 & o
T o forT e #TS |

(7) ATTAT ATAH ST (AT.MME.TH.), TEXATAA STABRFL AT T AAT-SA e A heTd (7. 21 7.-2)
T T TAFEI-C (et AT (M. 2.67.) § [Afde arzzds Fea# & ywis amet i #1
STt |TRAT T 9Tl T ST

I IV
HIEE ATeH GH1<
26. WX dAifed 9 i AUATE-(1) AT FrEaw sfifted Faw, adifteda q13e a19%
(.95 .z5e.) AT ARG wrEaT sifted Fae (LLS.0F. 9 o a4 STesdfEes ao® gt
(T.E.UH.UH.) ¥ I FIea Ao GA1L HT STANT Hh 91 aTesd e G912 SATUq 6y o
(2) ATATFE FFaA & Tk AATTAATSd FARIZE (F1.AT.HY.) TS AT I ST a7 €78 €9 7
Afahes gre-SRdT atetizamsei (f.uer. . o= .E.) urew % faw g s

(3) e FidAeh T <THF LTH g

(4) FaT | 12 AAAT 24 FqAT 48 FT FEAT H g gL &er e 72 (DWSM) am =gy f&=r
A2t /i (DWMM) FIEax S deds (SuTed o Ta{eqd STaeahdT & STh 92 3T sama i
qeaH o T BT T aedshar ux &= A

(5) wrza siftew REdsgae 99 (FODP) &I aiftedal T3S a19% & ged & U Fae 39
AT & A7 qEALEa / &A1 T ATl hael g ST RIEaT Sl STATHIAT I FH HA S A |
FATT T F o0 AT fTasher ATSS FTAC FAA o6 T BIEAL H13E FT (HATT HGT

(6) HTEAT, THT 3T g Hh ATATAXI H @ & o7 ATCehe Fae & I H LAT FaA § 98 Foh
T TTEHIT FATE 66 T 42T Fa=il 0 T [HaAT IO

(7) e I FI2ad &l UF Uahd Fa9 ¢ § A0 63T ST

(8) HT=A AAiftea REdegue 49« (FODP) AU WIEHIT FATH 55 FFATSE gRIT T I8 HEATIT
gtareT, werga AT #it IR SEd e T 3% 98w & o0 Fa7 a1 =0 491 a0 | 9997 &
iaem R 37T ATIT A9 & AT T2 AT AT

(9) A SAffeaaner wEa< T &0 A= &F TUET | e Tl g
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(F) 1550 AT 9T sAferhae &ioe: 0.21 THae (S1Er) / e x 1 Famtes + 0.05

THIES (T [ FaF x FAAT DT G, + 0.5 THEA (STET) / FAFEL X FAFEH H AT + W@
qrfer, =t i g1, ST % yrEts qea 7 Afde 2

(@) 1310 AT U¥ Afehaw effvr: 0.35 TEHiad (1aT) /e x T EhaHTe + 0.05 THaed
(ST / Fa= x FAAT A G, + 0.5 SHEA (STT) / FAFET X FAFEH 6 GBAT + TELETT qTo, I
Frs g, ST & i aent § A 21

(10) Tz & o &1 T dars W § gu =9 ¥ Faha B st S5 5, 0.10 e
(ETET) & atfea | #irs &g =eed 181 &l

(11) TTIET % Freor IR o < 0.05 Hae (S16T) (-60 f=3ft 7. & +85 =3t &1.) grm

(12) ®rEa¥ sifted Faa F TAAd, FHA, A, T qATd T THI, ATTH qIIAT 9=,

gregror fashTe e St Teaht o 10T &4t & S=TAT ST

(13) siifteaer ATsT amaT F forw ofd Afdhe iz 1.0 T (220 f&Fer T 37 389 siferw area &
form) 3 form 26.32 foreT TfReee g & 1.0 e & o 25.60 et Tivwere g (132 foFeT dree
¥ 66 f3hetT Jrez arzAT * o)

(14) 20 f=3fT &, 9% T #ie (S1.497.) afarg <1.0 s / FrerieT grm

(15) iftesher ATST ATAT AT g¥ [ &1 T (2.31.27.) TRH a9 ar=d (L2 0H.) T < 20% gH

(16) srfarsraw st widefier At +/-150 wrer fAHfa grit

(17) STATOT Sfqae 1 &2 > 0.69 FHTar=Her 2

(18) wifershaw wrAfew FaATa 1550 A9rfier w¥, 18 fuwrehe (N.UH.)/(A9HET (TA.UH.) X
et eT () 1288-1339 drHiex (UA.UH.) W7, 3.5 fUsraes (d1.09.)/ (A9HeT (T4.09.) x

frenfier (FRfY), T 1271-1360 d9nfiex wx, 5.3 fUsraehe (Fr.UH.)/(FFRfeT (TH.0) x
FrerreT (FRY)) g, Sar off |JreeT g

(19) 9 et TETEst 1300 ¥ 1324 A= grm

(20) stfersrae ¢ Fema geT 0.092 fuwrEEe (fuw) / (AFEe? x FarieT (T.0H.2 X
for.ft.)) grm

(21) FFT Fe-AF daar (A H1.5T.) <1260 FATHET (TF.TH.) FHf

(22) = W=AT TH YL ERM-

(F) 1310 AR (TH.UH.) (7522 Fefiex () = #=s«) #, 100 % wfaag 3fE <0.05
e (3.,

(@) 1550 FARET (TA.TA.) (30+1 Feistes () FBsar §=a) #, 100 %Y, i<y 3fE <0.05
SEEENEIEDE

(M) 1550 AdTHeT (UH.UH.) (32+0.5 faefifiex (faHt.) =ma #==), 1 %=, afadrg 9fE <0.50
e ()

(23) gt HIE THera qurie <0.2 foshrawvs/ fherrte /2 (frog/fF. 1. 12) grml
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(24) AT ATH ST (ASU), (F1E.UH.), TeraaAd oA IRae- S
(AR T TeAIAA TAFel-caaha A (AR.2.81), RIS Ah Sollaeshd Ue
T TOfAEE (WM., ToaelAE tewiw uMiRuad e fEE uHiHueE
(3.3ME. /AT, I FIY, TATRFLART SHAANR He (E1.2.91.), STHEHT qIETeer HiY ofead]
UT HeRged (T.Ud.d1.Uw.) sfiT SAFehiATd sHyeed eyarehyl (2.75.09.) ¥ [Afde ¥ sqamw
ETSET A foeah T % TTH IR Tt ST BT TOMTeAT ST 7 ITer fohaT ST

FATT- V

T AT I F9e (. v+ )

27. qTaX ATEA BT GATC &l AAYTY - (1) TTAT ATSH AL HELTAHIT AT 3TN e Feash & ar
FTATE TAEAT o S1= [ohAT STUAT T ITaT ATST HIAT FEA ST Ta< feed &t # =, Ter
T TEY-SITEFITT STTEATST T T&TT BT

(2) 9TAT AT HRAT FHLAHIAT Toolahd, FaaA arae (o) sie REfET (o) =\

ST, ST aTga g Tz 40 § 500 fhargest # =orm|

(3) ITAT ATEA HRAT FFARIT ZHAST HI TATANT qTa AT X IT FHL e a7 e araw

AT AT FELAwe (S1.H.Ua. ) 77 [fa we § d=riera o s

(4) ITAT AT HRAT HA AT ITHLUT AT AT 29, FUHe st T (HLAE),

FOFORT ITHTT 37 gre TRt (T=U) Fael F |1 START % forw IUg=h g |

(5) UTAT AT HAT FAHAT A 77 2 Afhe Rt off 90 g+ 1 @ F37 F ™,

HLATHS STHLIT T&T [ AT STUIT

(6) STt F forw eafer areoor &t fAoroars # sga¥ a9 forw FuveT sfiY vaFuET e

ST

(7) UF TS § WO AT AT ot Su-stHEeT i afa & g9 F oo wried s yae e

ST

(8) UTAT AT AT FRYIher &< & 0 =T &, & 50 =3t 7. 9% IIaa 989+ o & fow

ST AT STTUAT TT U0 T o 9T 24 5 qErar 55 =37 &, 7% A1 #33 & o

IESIEREIRSIRL

(9) FATCHRT ITHIIT (AT AT THTS AT LATHE ITHL) FUTH T FleesT TTERIHT AT FeFerT

AT (FE-TefTT HaeT) & A= I AT AL A STHAAT § ST T ST Fofertad arfershr §
fafAfae s et 2 orf FaterT el & = FRAT ThaH! TaTad [@ALraarsti & AT T ST

A faryaTd ECOES qTAT
qer
1. | ATiE=er ST (ITHRTT TeT) 150 (Fqrera
Q) e ot
) 75 (STEqfer
[ENIRERIECEET
ferm)
2. | AfeFaw FHT THFE ERIEK 2
3. | Redamw A 12 SHIEA & 6
T THH SATET
4, | TR aT fohel st 40 § 500
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(10) FATT ITHIOT AT FATIAT & 0 I T T e §3AAT 92 Tohe Foham o = 50
=T 1. % afaefiT TTOATT % AT 97q % STHLOI A7 araHT 65 3T 7. 9% J@ 6 3FIE gl

(11) FF-T2eT | ST FATRT IS FT T ATST HRALT FFYARIT SHAAT § FT AT FIA 6
o0 3 agir Fae Y& A S0, ST Fad &, Gd AL e & gor Mefertaa arfeer &
AT E 1A

AT (Rretrees) efroraT (SEae/ e (ST
10 0.8
60 1.4
300 3.3
500 4.7

(12) H=TRT FIT AT ITH FXA & (o0 qraae sefags 4 ey & 2ol # 4 g 9 8
fohetgest @ U/ FT TT R 4 farges it dSfagy o uEy aEd $haT §91 2 H a9
Aeferiad FifFwe & o ST SR J91q

(F) == + 4 x 1200 i< =TT (FATH)

(@) =TeT & AHGIR 9T ITANT {6 0 ATehiaha STeT 220 54 1% 200, 300, 600 3% 1200 F(SH %
FAET 2o H 7 fBfSeer ataw arsa $Raw sHgfAHe 1200, 2400, 4800 =¥ 9600 aizw + o,
FAT FHLA AT g,

(1) T A ST TR dSAST 4 fhdlges suFea dstasy # 28.800 fhaitae/d. aF, 8 Mhefiges
(Fretreesh) defasy § 72 fReifee/d. T TR 4099 20T,

() TraHtex T | fed | >10 SHEe (S1ET) g,

() 2w afy <1.5 Iefaer (1) Teamer saer-camaa FHIH (Ars<HT): 60495 F STATT
=r);

(=) R 1 T=tierd I AT (TStET) I 40 Stae (ST) (FEaw) R

(13) =TeT Ao {3t o oy &

(F) TTAT AT HRAT FFAFAT THAST AT 8 HIAT STET AT TH & TSH (AT Hoe oA [T
o ua s Aedia T F AT YT R ST S siaie Aty | f{9w v ¥ erated Bar
ST T &l

(@) =TeT Tied &1.24 / #1.28, AX.UH.232 &% / AT 4111 / TaH.21 / UTHH.24 §. FEATHS AaeIHAT 6
SRR

(1) TALAS T T AT URAT Aedeh (A7) F ATEAH T AT AT ATS. 1T, SRT0T o6 e & ITh0
e & T s e ST i 4 fRetgest & ATt a2 #i 91T # siaw, 35 THE (S1AT)
3T 3EH AT * Toe, [MUA-Z-A IS AT (TH.UA.AR.) T 9600 fFea/dehe 9% qATerd Fid @f
qaeT AT TAT 3T HAFAAT 8 fhdlgest & < it F=Ts & g 25 THET (1) F Fraa-z-
TS AqATT (TH.UAAR.) & [0 §97a R

(14) 9Ta< ATT FIAT AT ITHLT ST FH{era I af Sad qg1 g, T&9 0 ST,
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(F) FACCHT ITHT (AT FHATT 2T ST LEATHT ITHL);
(@) FfT e
(M) 37 Faf e,

() =T area SR e,

(3) AT TEFAT STHL,

(1) ST ASTHIE T,

(B) 48 AT, S Fic (SHET) Faea srqf Iweeor; qor
() a7 &,

(15) ST &A1 AT Taees (.AE.UH.), TXAMTA SAFET FEL AT FHII (AE.2.4T.), I
TITT (3.0A.) 3T TaTLAAAT FUMA FHET AT S2AMAA SSOheT (HT.3. 77, 91.2.51m7.) # f[Afee qmaw
AT AT FELARTT & TTHRIE ATADT ST FHI TOMSAT HIZAT HT ITAT 6T STUAT

TeqI- Vi

AL AT
28. AL HAT FY SAHTY-(1) FAX FAT HT ITANT STT ATSTGOT TTeAT o6 form o S Feam 2,
SEl ATSSdE deas aF Ugd l Adgdl 999 Tl gl
(2) FET HAX & A § TF Tg gArea 6 9o & smfera ofts % Suasy e qae «w
fafee= TaTETarsti & a1 AT ATF TeamrsaT s erthhe Aiege (FAw) sicmfes 3w Ex *
AT FATL o Harg T=1e7 o forw 99.5 wiqerd o Suersgar a1l

(3) -10 =3t 7. & == 55 =T |. TF 3T 95 WiAerar saar q& ArAehsianT fBoreT - staefe
TATIHT 35T o G Gl ATATE0 § A0 i< FHaqe =1 & [T 2Rl

(4) Hiee Zevhg siftedha q1¢ / .U, 232 / AX.UH. 485 [ A5, 45 <1< 91, a7 F 77 ITIh
T ZRMI

(5) ITH FTA ATAT ITFLUT SIAAAA SAFE IS ohohe] FHTIMA (ATSSHI.)-60870-5-101 3T Texaeer
SAFLIT e FHTIT (ATSSHT)-60870-5-104 MErhie i< fRaree wrur gxer fafersar (Fruauaus)
(ATSTF 15959/3MELHT 62056), TTTHET & {oTT HISIH T AUIE HM

(6) STAT FIT 9T AT qTe TRAT ded® d*iéivl FIEECICECED (S=quuA T FeEraT '@TIT,
S A= &z % forg wem e 1w v [far st & forg w9 & 7 250 RAre 59 w7 q699T
T 1 faee-g giagr gr

(7) a9 == 9T AT ST 9K & o e Sfa-midds-Has & a7 "edares URAT J2d#®
FHAA TTTdC dedh (TPTUA ATHUA) Frdreet g

(8) T3, THAET HAFT #liX =TT ATAUR (FHIST) % d § Hocl dTes URAT dedsh a4d JTeae
Ted# (TseqUUA AHUA) F Fdree? FRT AHT & [AfHd sdr aWat a9ad gde deds
(FTHTT) SATeTT qLEAT Hl AT | T R

(9) fRarza # fouer s1ar ufewwe ®5S (3-S1EUH) AT USAiES UfehwE €S (TSUH) 128 AT
TATAT F AT STeT Uieneerd $T 81 grir, e ateds, 2 St storar 2.5 St araar 3 St sr9ar 4 st
AT 5 SfT T THAAH T HATL Faae At B s @)
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(10) FRaT=H & TqATq Fa=aaT & A1 ATd<h qie &= § qaian 39ed i % e [
A T 1T FHLA HiT &FHAT AT

(11) FaT ¥ I[oreaT (FEU) Y defagy vEduT ® svan defEagy ST T A A AT a9rs
ST

(12) f=ror s 92 Fltasa AT 3uersy g

(13) I\ FIT IUFIW, A5 qHAAT aeq % AfHad 70 THATHUH I F T TeaAe Terhid
T (AETaF), ATEe-g-aige adfenT Fermia (FHEdT) T F9% 2 =qf T Tema g
qTEae dea® (TA2EUT ddu) 791 |

(14) ST ITHIOT AT AISH, TG TeFerd (. 9) T & o siqumers g ST STARThal siv
TETAT o 19 AT  SATHTT FEATAA 0l BT % o SUIh g |

(15) 9=ATT ATHH 0 (AAEUH), TeIAqTd TAFEl-cladhd HAled (MEHT), TIMUAT Teee

(EU), T T oS TiEE (SEUHATE) qUT T2XA9-e T9re FHT i AT
el (Hramsrafisem?) § Ay Sogee J=me % e ATt i w7 qorrey |@iEar & o
ERImsIl

- VI

A 1 FEL A =R
29. ¥ =T Srv=iT =fifAer F g sTaersard-(1) TTEY AT Stave F quaTses e Y =TT
AR (FhieT) =0T AT % o 3y STt 9= = iAe 991 &7 SUANT haT ST 8T ot
TR Fa=a SOt o Srerfash et 1 % fore 98t B s it q-FRux deerse gia § 38
240 A gl
(2) AT AT AUHL A AT qRAT FeATSe & AT 9T HIAT T, T & [F@TE 37 &l 97 &
T+t TEEAT & HAAAT & FH FLA § TAT RMT
(3) ALY T rq= A F.7, AT H.-FT AT vAme T |y, 9= A7 Y arew d % for sreafa arfer
(10 FefisTez/se & srfes dierarn) s aree arer BAfaat § wHhrae 46 9qd G+ % o0 w6
FIT|

(4) 99.5 JTrera it foish IuTserar ¥ Bt i orf<h & sa9a® T &l AT HLA 6 18 AT T

FUHT T HATL T AT ST

(5) AT THTA TTHL STHAT HAT TAEIT AAAT ST % ATSTAS Tha (T deaeh HT (aT Al gl

(6) ALY THIA STU=Y fHAS FAT AT FATIord H2  forw s fwmt & aft A s
Y stTosh

(7) TEAT % et wfga a¥ft e Remfaaert w1 e fhar smom)

(8) I = FT ATETS AT FIAX ALT THTA AT (AT qedeh & (oI TIATIT STUITI

(9) LT THTT ATHL STHAA HATL o Aol ST ST foieh (o= g 9¥ sffafaaa (1+1) gl

(10) &t =TT SO ZfHAe A1 Feash, BT 22w R gediae v (TREAETTaT) staan

qed- et aren REwe aedived TR (THURAEITAT) stear e 39w aft Ffew R

FATST HEEOe Uadd (THHTITET SIUuHT) SR a7 T =Ter 9912 &t sraedsadr & S g9
=T T STeT 32 % AT wiasT it THIOT o= STATeht 9 Sremia gl
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(11) Az qfE 2w 1 X 1077 (s721) F 1 X 104 (amams) & w7 2rfh

(12) F¥T ST A= SHAT HATL, T, T[AHTEe, Ao e, SATHT Hhald Terehid (S1.H1.9T.)
T AT qATE FHTN

(13) 3T TqTT U= AT G e, 0. 3MT..-45 (TS, °T. AT .02 UH.) FT qUIE HT

(14) AT BT ITHLIT TR T % [0 T2XAqAT TAFSI-C [Tl FHIAT (2=6T)-60870-5-
104 3i¥ TeTATT TAFE- SfaTahd (AESHT)-60870-5-101 TIETHIA TAT dAedteT feferdist & fore
A4, ASHAT6, seemredt. a11,912, 939 RAfeged Termia (TARd)/agsred disa TraAr
ea® (ATATTA), TeTAC Held HOST T (ASHITHAAT), TTETAT Held T (EEdT), T
TTETH TErahie (ET), TAAE, Teade T AdsTHe Tarahia (reshuady), 211, 2, Freae Jeas
FASTHe YIErHie (THUATHY) FTE HMT|

(15) 33T AT AT G HATE TOTAT H 50 Feot 9% 230 AT, +/- 30% AeeTATT Fie (THT)
=g st s = ferg festrea fo srroem)

(16) Y w1 U= A A TUITSAT &1 araaTT 35 -10 =3 5. & 55 f=3ft 9. T qr 95
TTaerd @ AT HeTART AR a X aTg i Tid FAad 80 Fhefiiex gfd e T, T Tt I
HHTe % forg fesre foharm st

(17) % TTe AY=HT Z(HAS HHAT TOTAT, TS STELFAA FIUTE ST2T Sfheh o § T&H g

(18) 13T e it T 800 fHrefiashe (wwus) & w7 gri

(19) 4T TATST A= AT TASI e (AT (378 w2 % for), aredt Tree &7 sragashdr
3T TS Farer Merwia/Zeae Mersier (S fi/zmsd) w1 aare Fam

(20) =t THTT AT AR TSI AAE (AMEETT) § AIFAAT AR FHAAT F To(0 S-S T T2l

% ZII, ST Us AL & TATAT (7T &7 A (FHa3%) AT 907 Feed Atheda? (Ai%eaas)
T TAd RITFETCLT TRAAAT I TAT FA % forg gin

(21) 33T T AT S HAA, & A 20 (AFER), T TG (A IHEE) AT G0 dedeh (ATSHEE)
AT T2 AT F IR AAATSA oL ¢heh § (Rl AT & o471, gaT § g9 § AiFeday 3w
FHATL TISAATE L § T AT

(22) w7 ST (FAETH) ST T AR AT (o) § fAfde 3
AT ATAL AT AT % TR Tt e Si2ar &1 91t fohar smosm)

steaTa- VI

[N o .
el Aldlcd G4

30. I=AT sMgfcq §9TT ATATU- (1) =AT Sgied (AUF) HATT FT ITAN FH A0A ST AT
TUITAT o o1 132 et ratee/110 foretraiee Sorret & = AT SITuaT s S8 STFNT &= Joret
UL T GLeAT o forw Agt o s

(2) EATT TOITEAT o AL T<h TATAA o (o0, TLAT AR (ARTF) AL Hl, FAIL AT A q122
3T o Suersaar (99.5 wiaerd) & a1 e T & sTuferg &< &l gEAfEd w3 & 18 Ta=mm
SO

(3) ¥=AT FMRT (A TUH.) HHTT T Gl ATATaol § AT qIaaT 37 -10 =3t &, 55 =3 . 7%
T 95 gfaera AT FE T Arear T Farosie ¥ Aaw d=reaq & foro fEsmea G smom)
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(4) TT=AT AG T (ATF) HAT AL AT ST ATSSAE SRl Aedeh &l (e dT Al g

(5) ¥F=AT srg e (IUF) HA | AT T0aeH T 3740 SAFamaa 511 % AeTefiq gRm &liw a7
At oAt =1 arer fraT sTovm)

(6) I=AT sMgfcd (AUF) FATE, 22T, Lafq sfiT IT FISHERT a4 § T8 A, fi¥ f@aeaar 5
foefierde (TaUH) ¥ 9 g

(7) T=AT AT (TE) HATT ITHRII, ITANTHRAT ¥ TZTAT & o1 GgAT 6 ALETE, Feqriuq o
ST i fRurfer 3 forT Soapes qReaT | (ArEdT) YT 7 AT Hm

(8) YT sgfed (MMUE) HATX TUTAT Tevde WETEa (AEd), afed daw Texde W
CIEEIRDEREUERIEREEr e RIU R e ceaail

(9) Y=Y g fed (SUE) HATX 5 HITEESt A0 6 T A9 SSaed 94 § TeH7 R

(10) X=AT sMgfeq (ARUE) H912 AT TeT (BATHI ST ) TIFeH 397 Al Thed § Teq g a(T
SR § FHIFwTer & forw wrge =i o gag giagm grf

(11) I=r sgfa (IRUE) §A%, "9 deds Tagd WEHd (THUAUA), SHad gaqr a9
(TETE) | 3R ST Seere et a9 (THaTSAT) HT T FA

(12) red 9% =T Agied (RUEF) Tedsh Hl AT HLT 6 q7E, ATENH T ATdH B HIAT g
T TEET SIAar T & a7 AEAIa14 37T ASHTAT6 T Tarhiel HT I H
(13) X=AT A Teq(AUEF) HAX § AT Al 3L 8§ gaT H STTUT FLA il e g
(14) =3 I9aRor & Rt off Jeas F =9 % e 10 a9-E1/100 I9-E0a S9e 91 g
(15) f==ror 3% & fAoras it [T & oo Jead daede feeq (TAUHUe) SUssy AT ST
T qea® AdsrHe [feed deas & derasd TN, fEaar, *fF g X fe afe J&e & &
TR ZITT|
(16) I=AT AGT (ARTF) AT, Tedsh AAATIT TG FIA 6 [T Fg GAT TEHA HT TAE
FAM
(17) TT=AT AG T (ATF) FATT, ThoA T o1eT, AT TATAT ST TGS LT T2 HM
I -IX

fAffawT i ge s e

31. RafAawt &t ge sk =T — wfEEwr 39 qreat S i # e G 9, F a9y §

Areer 1T 3T forfea =9 § 257 3570 ST a7er S0 % "1 ATHAT 2€ /AT ST U< 29 (A= %
et o Swarer 7 ge T ghar 2

ATGA-1
. RfREw 5 (3) TW@)
T FAUA TR
EICAREES 9T Faad TTAT e g 980y

76571 | 220%7T| 430+ | 765AT | 220% T | 13p

400 132+« | fFaT. & | 400 132% | FRaT &
fFar | fpay. | ¥ e | frar. |

=Rl TATART do 2 3 2 3
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ERIECRTREL
(TS
Seror feerfa 3 3

TATANT 3% 4 5 5 7
- S 0.04 & 0.01 0.04 & 0.01
PCIRCIR
e ER2Y 60 60

* qiRTIOd Feest &Y & AreTe 9¥ 220 .37, 7 220 .97, 37 230 .47, 987 S
“* AT qieesT Tq< & e 9 132 3.7, &1 132 fF.ar. a7 110 .37, a1 o)

FFEAT-I
(. fafm 6(3) 39)
HAT YOITAT § SEThIET & forg w1

EES ) EEIES AT+

AT ERRSCY AEEEE 802.3/AMEEEE 802.3u

Eesiil

TATAZ ATTAUUA ArEEEE 802.1 /g
e AUH-232 [AUH 422 /

ARUH 485 / THE.21 [ THA. 25
/ST1.703 / =1.35 /575145

ATfeeel :

e AT 5ft.957,5f1.958

%ﬁjﬁm fr AEEEE 137.94, AEFTH
S1.703

TP 2-ATIT. TRUFA/2-ATIT
THRUFAUH /4-qTIL
SUTSU, A AT

TEEU AEE-ET S11.821/511.826

ALH - T | 3w 2.5 Sromers ACTHAT 2702, ARTHAT 4379,

% ARUEHT 4090 TIT ATUHEHT

4553 —dfhe T

ALTH AETE 802.118,3Me55%
802.15.4, EETUHTE TUT 300
220-1, TEruHems s 300
440.

e T THST5 THTIN T,
3.THUATAHT,
Rwg/Auediua+

fiftzar U9.323

[PART III—SEC. 4]
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S rsmeTa/3si/4st/uadtarsad/madiuaug  sdrueens, 3y wiaeare

TH AT 31.8110, 8112, 8113.1,

8113.2, 8121, 8121.1,
8121.2, 8131, 8151, 8152.

T TeTE- HTAH ST FTATOTAT 6 ATHTT

ot & g0, gt
[fFA=Taq—I11 / 4 / 3THT. / 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 1
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, -

(a)
(b)

(c)
(d)

(e)

)

(2

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

(h) “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;

6)] “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);

Q)] "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;

(k) “earthing" means connection between conducting parts and general mass of earth by an

earthing device;

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

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

(n) “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;

(0) “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;

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

(q) “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;
(1) “Schedule” means a schedule annexed to these regulations;
(s) “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;

t) “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;

(w “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 Utility, 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 II.

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 -
(a)  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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10.

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:-

(a) 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.



[WTT [I—&Ts 4] WL T TSI AT

21

18.

19.

20.
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22,

23.

(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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24,
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CHAPTER 1II
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.

e wideband network shall have the following communication interfaces, namely: -

(6) The wideband k shall h he following ication interf: ly
(a) 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

(g) 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 1V
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: -

(a) 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) (301 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
(ETA/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) 2 &) “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 33
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: -
(a) 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-

(a) 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 modems.
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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 -

(a) 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) (IS15959/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) All 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 (VoIP) 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) II 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-TX 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 1
[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 | 400 kV 132%% kV | 132¥* kV
Automatic Analog Value 2 3 2 3
Generation
Control (AGC)
Dispatch Status 2 4 2 5

Analog Value 4 6 4 7
Phasor Analog/Status 0.04 10 0.04 10
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 11
[See regulation 6(3)]
Standards for interfacing to communication system
Interfaces Type Standards
Electrical Ethernet IEEE 802.3 / IEEE 802.3u
Interface
Ethernet 1IEEE 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
Voi 2-wire FXO/2-wire FXS/ 4- wire E&M, VoIP
oice
SDH ITU-T G.821/G.826
IP - Packet Switched Layer 2.5 RFC 2702, RFC 4379, RFC 4090 & RFC
Networks OSI 4553 — Circuit Emulation
RF IEEE 802.11s, , IEEE 802.15.4, ETSI EN 300 220-1, ETSI EN
300 440.
. MDS5 Authentication, 3.SNMPv3, Radius/TACS+
Cyber Security
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.
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