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faqga vurmelt Ierem § daR aren Fadraa

PESICEL

faggd SiffTm, 2003 HT ¥R 73 FHera faggd MR & BT 3R FHead! BT UGUH Bl
g Bl H, 3 91l & -y, faggd el & foe™ & for sreu@ifad SR aRtied
SIS IR BT SR AP Sforawy1 & gl o1 gfed & forg Farei & svas I & fo
o1 TRyl ot fafaferay o1 grag wvAr 3R It IuMiaarsii & favawia 3R fewmad
foroTett UG AT B

fire & RRAd, Yeg, R R fayweig TaeH & Ty-Try food sgaR & fewmadt 8iR
UhIhd TaTad Bl GHHd B & e, TaR YUt T Agadyul YHHT AU 81 TaI9R,
fIggd & & YR YUITelt &1 GioT1 9911 &1 3axadhdl ey &1 115 ¢

SIRIGd ! &G H TWd gU, I8 TR ot 715 of b faggd gumen ara H TR a1 &1
TH FgHTae R fordT ST 9Tfe T off Ui /T ig/SuaiTahais) gRT SdR YUMel & HRId,
AT 3R THM ST S J Aae ST Haig faggd WiisRor (f[Aeggd vurd! dare &
TOR YUl & fore asb-iat Ae) fafem, 2020 & WS 8 (3) & 3iciid ot gg sifard g T
TaR YUTelt P fSoie 3R T GaR o1 AFcs! & IR &1 ot a1y |

JeIOR, %.fa.0n. 7 fagga gond Tares # TaR Ao & Haamad & 3O fear g o
a1 figid, a1 AFcs, fnfAdwn, diemT & ared, qRem SR SiaR-Uare uggasit &l
i o T 3

g Rigid 7 Jefda A woiRial ot foAeiRal, aier ot ufspar $iR TaR Jomelt &
3MaY/fITR 1 STaRgedl M g IR ToHT AFes 3R feenew & sifokepdr, TR
Ut Bt I UGS 3R fAyT-tadt urd o7 & Iur, Tl &1 Syad SUdn,
SRSl Ig/AEY & iR, Ao & e defagy R R, srawadmd &1 sidar
I b AMCS 3R I fadedl W R $d §U H e AHES 3R IR & a1
H Iar T B

3P T & TS H YIR YUMeh B JroT §H o 108 TaRaH e o e faxqa fafHdx
f3u 7 &1 IR TaTe o forg Ao & SR WSeR YRET Ugqsh W+ foar fear ma g
3 H, e o d1g SIAR-TaTe U9 S8 HId $H-- godl R [9aR e man gl
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fagga goret Hare § ¥9R
e fAraraett

1. rA-&=

1.1 fagga 1A 2003 &t URT 73 (@) & d8d Haid faggd Urferenrur fagygd woredt & fdsra
& foIe sreuIfere iR Ul TIoHT dUR HRA 3R T & SFAH STANT & g AT
ToIRTEl & Tfafafel 1 TH-ag w- o e Siefud g1 ded iR giefact @iy &1
T TTSR, AP 3R &I YR IR Teb P SR FHI IR YurTeil & fdprg & ferg e
Toil & ® 9 H A1 forar mar g, forw siaRisdia smsuading =nfid 8 of ¥ YRd #
TH SMYR-TIH FaR JUMA! UaH &3 & [OE I3 gU g1 e R iRy SaR gonfert
3T ¥ JS1 83 8, 3R fIoiel cHaRAT & Faa & AU U Tdhidd YR Hcddh &1 U 1Y
16 Bl ¢ | S, I8 31Hard § [ T Ay SR JRI& TR vomeh fasRa 3= 8
TR TSI & oY U JaM = f¥aivr g =gl

1.2 g1 &3 T faRqd AT AFcS I STS/RPI/ &1/ (f]AdRU & S dob) TR
R faggd TuTTeh & HdTe o T Sawad TR YUIel &1 JietT a4 & ol § |

2. YOIl

2.1 TS AFES dhaid [aggd UiHRul gRT SHb YD &I dRIG I AN g |

2.2 TYAMES BT SUANT SUD YD DI ARG o §1G T3 ol Xg! [aggd WoTd! Sara bl
AR A3 o fe1T fobam Sgm|

2.3 9 gioH AFGS | Figd wauri & ddy T Aisal 3R Ugd ¥ FHaiford IR gomferdl &t
e B S Abdt ol ofgl WY SMawad 3R WyG g, HISGl YUITel &I Aoied #3- & fad
3ffAfad JoTTel &1 AT 9418 off Jabet gl

3. O Rigid
3.1 TAR YOIl fagd WoTd! o TaTer o [ SdTad dhal (3RS ded), U i, a0 dhal

3R it IUBRUN & S YR Jal UgH HRal 5
3.2 faggd & & oIt YaR YuiTel! &1 U U Y 1Y S1eX YaR YuiTell, AP W Yurre,
AT TR YITeR, T HaR YunTer 3R fIdRur TaR Ul o 0 H a¥iiged foodT 141 § ISTaifds

s ferega siTfereRTor 5| 3
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T TR, PN, &R SR SfaRief SrETadiey GaR yonferdt &t Aot HERY gRT 18
ST B, 359 TaR yunfer) &t aioiHT Gefdd Ty gRT fS¥h ™ & I1Y 39 5ebhy fog d&
IS o 51 ety SR RfAE AR gRfdd o o fore e o Sugad daR Sty fag
(G- AR JOTTCH &1 A1 a1 BT HGRT STHITHAISM BT gHi |

3.3 TIR YUTEl &1 R TR AT ITANTHAist &1 TR JdT asaddrsl S Hieel
SUTNTHArl 1 fARed TR IaT agaearsit &1 qul &= & o Jafdfa/fawaia fear
ST B

3.4 fEA, TOCIg 3R MUY ArRaqTRal oY gl SIeT-3eT TRT3M & & "edd &
dTa Sy ! AT -1 THT 3R ASEl YaR YulTel! § T 8 YRG! &l Sigd &
SR YT Fred TRl gRT AgeR YRafm YHfEd &1 ot gl

3.5 IS ST U Tad UichaT g | 3fd: U 3{agdl o S[S, U 3T ohal, (a0 dhal Bt I
3G & 1Y fdggd Uuncll & G- Bl SHaRgdhdl hl [T B o (¢ IR Yulail &
HaedH/fawr &t Faffa =9 ¥ g §918 S 91 gl

3.6 YR TISHT UihdT Uga TRUT Y ¥ gid! &, Forad A8y o fawdR, Hisal Hede & 399,
T3 TISTarRT HTfE P STexd! & 10T ATTRIADH T B B A g | GRT TR0T Call-UIeaRH,
3TIRTHar 311 Tarsii iR Rafi, Ffew o SR db-ie! Aarsi & o HRfdEs TR &
forg f&og W faaR xar g1 8fd H, Acde feungd iR ST Hifds Hifear, SuaRul,
RE SIRIH, Uicihld, SCBRT agdmdrsll, e Tgqsl 3fife ! & # 3@d gU 31
STt B

3.7 Fhvid: TaR Magdmarsi &l Jedic, Acad dioHl, Hede YeeH, ¥a1 FIRHT Td
geieH, FRAR 3R TR1gd ufthart € o fo gHadl &9 ¥ &t Skl ¢ | 3 Bl & forg Yurel!
T B! SRR, BIAHH, db-1h! R 3fd uRadH, 3R Fam® e &t FRaR o4
DI SARIHT Bl ¢ 1TH IfId Aedd f[AmrN JomT H 718 STaRgdhdisil & [T B & o8
Hedd o hitd URad & Y HeH 3R URexg Wi 84 91U g & yiasy o g1 arat
fqenT a1 uRadHl & 3% d S & fog FEwime- favar ST amfe |

4. YUOR e AHGS SR feenfadw

4.1 I GioHET HHFes: Fafafad amma Rigial R snutid IaR Yurel! a1 §91d
U St faggd Wit (fdggd word dared § FaR Jurelt & [T adb-ie! dHd)
fafad, 2020 ¥ Al Urgu™l & SruTeH gHTEd 81
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4.1.1 fagga el & Tere, fRR, i@ 3R faya-ia Jerae 3 Jog TaR Yol &t 3=
JUARIT D1 TR Bl & | 3T I IUASAT B! SISl Dl TR B & o I, &g iR
T TR R A1 fafaerd vd vafw sifoke & ary 197 a1 3w caidion a1dt d128e8 Heddm ol
IR YOIl ST §HT5 ST Mg

4.1.2 AT fafaear & a1y SffcRapdT AT d3A & fog, IuaNTEare & g g v
TR od (@1 9Y) & Tafis AnT & aobfede o-d (qRe YY) Ue fovar Sira, srufd, o
Ty 3R YR UY 1Y 3G g1 Al HR UVl &l db ARe Hid dfaefael & fog
faftm arT & sifaRed sificRear R faaR a1 S 96T 5| S 9y St [dwaar &f g b,
3Uf&a FaR Harsfl & fore YREM T Iudsy gIHT A1 |

4.1.3 TISHT §H1d T, 18 IuHUI/feich T Tferd & &1 & § X9d gU gaTd HifoiA @1
ST 3R dGI8R JrRIad® WM @G IR gl) BT RIM T foedl ST anigy |

4.1.4 9t TS R TR IUGVT & o HH T HH a9 U dest 937 3R faamia a7g
B3I @G TIRIS §1) B! Aol aTg of-T ANy |

4.1.5 ITANTHAT DI IS S0 9T, I8 AT HRAT 96T b 37D JaR YUITel! Hislal
TR YUTel! Pt R Jara3ff 3R Sehy azasmarsit &1 gada st

4.1.6 TAR YUITE &1 I a-1d 0, STt o sifafvad aigsds o-d ¥4d T8l g, $ad
faqgd Ul (faggd wurel Jred § TR YUlTell o ol deb-ile! ) faf{ad, 2020 a1
RN A ad & SR 3 Iugad db-1d! R [adR foaT S 9adi g

4.1.7 IS Aead Bt AT s IHT, fha] 3 TR yunferdl & oie et RiT &F 9 &4
& gy R YR o S @1t arfds 37 TR yunferdl & o AR @ sifavedr gAfda
& & o1l Teh 1 e fadt ITfUd ot S 9oh | gledifes, afe THd g1 dl, Afecdd dHfaefdct
o T o S =g T o fob Aeciulse fathadi ot a=m d i U fay1a vd aegd 9aR
JUTell RITUT &1 I b |

4.1.8 & AR JUTTer! & ot SRR AT ) idH TR R A1 Brgar TR TR g

4.1.9 ITARTHA! I 3O UBIAD 3R crgdbIad JaR SagHde & YR W
HIEg/Taey &1 Scxp-iacT fagail TR 3M1a%Tdh Sty & 1Y HAR T3l B STBdl Dl
UG BT g1

4.1.10 TISHT S THY, IR 3R TSR, STANTHdIsT ¥ Uhd [T T Sl o Y-
Taferd & fagga afafaa (SMRURM)/HR UNl i (TaerT) o URare hiedd W [daR
AT BRT 3R FHAd SRDITT ST BRI

4.1.11 TR SRS SMETHCITY, THIRG &3, I 3R 1Y e TR TR JIR o]
o [T AIed ot & =0 T SR ST Sdih T SR ¥R IR HaR IS & forg
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Tred Toill & U H ST S | FiSE] TR JOTTe ¥ 8- aTd YAl 31 Seudhiicd
3R Sefem1fere TaR MaRgHdTS] & YR R AIed & aid AP d8fagy, YaR Il
& e 3R AF fafauar onfe ¥ Weltd sraxadmarefl & I dielal YaR Yumd! &l
Frfaeiac] /g Tatid Tred Tol! ¥ WU HRAT giT|

4.1.12 TAISGT TaR JOTTe § SAfaefae] &1 oAfd o I Ugd Jaid Tied Toi gRT 3Tdadh
DI MARAH AT B SId DI AT AT | Tdfcd TaR Tomert & A1 fafderdr o ar sifcRavarn
AT B & o Aree Told! gRT ASal TaR Jome # fd arg &1 gla/ /AR &t arorT
g3 S AT | BTetifoh, HiNlal e ¥ JfSaqd dAaeidc! & 3aRdT H, 3Tdgd &I Hislal
S48 A8 TP T e DI IRed TAR JoTer fadbd Bt gH |

4.1.13 3MTITH dSfAgY & 1Y TR UGSt B! 1o 39 UHR FTs ST AT o dhard
faqgd Wi ur (fdggd Yurrel e H TaR YUllell o ot deb-ile Ae) fafaad, 2020 4
fafAfdy ST SiarTa THg &1 31gaTe 81 I |

4.1.14 I1234S TAR YUITel! & HaeH/fawdR & o fFafaied fdwmed W fdar s 6:

(@) AT 1S &Hdl/eH-d SUBRU BT AT

(@) HiSlaT <H-a IUHUT B I &HAT aTal T IHd SUBRUN § TG,

() THa ¥ ed & [T FHMIAR AR &1 AT ST,

(9) I SSASY &HdT aTet 9T S P e,

() I BIsTR FHac digsss HIfSUr & Iy Hifds Hifsar @wsh dad, i) &1

iR |

SWIed T W T dFTd, faya-iad], R3Sy Haaehd], S13 ceH, HAFadd &

o T 3nfe & SMYR TR AT 1T
4.1.15 faggd WOl & Y TAR YUt &1 AioHT URYUT IIoHT & 30 §-15 o a1,
dTfds ITGH TRMAI/SUb-51 b ATe 811 ] THI-TRUT & 1Y FYHT HRAT-aa- AT fora
ol b |

4.2 ATIYHAT P TP & folT AFES: IR YU BT UHTE AT ITATHATSH B
AR YaT TSl & HY01 Jedid- IR FHR Sl g1 Y, TaR YUlTelt & gae/ xR
D1 Qo1 410 THg FgfRad o & o @1 oF1 91

(@) Tl IH HTIDH I

(i) HIelaT darsfl, (@ U8 SruanT afga) SR Ua &1 oI arelt A5 Ja1si & UHR
Td 3P| SSIASY SMaaH ATl BT SHHa b1 ST AIRT|
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Ja13fi ! SSfAgY TS AT BT BT B 8 MR FHR AFCS! ol dau
foraT ST g &:

Rrs sryar/Aan arrawagﬁ:{uuﬁraﬂmhﬂ/@m
THTST 100
cAdICaRM 64%%‘1@
ENICIAN] 1 THdUeg
ENIGIEE] 64 HEUTY
3eHcS HiehT TlETh e 100 pEUEY
GIER] 64 HEUTY
difsar AR 2 THSOEY
dieayg, 100 hagITy
drert 2 THEUEY
Uil ¥ et 10 THSEUITY
Wuﬂm‘vﬁ?ﬂuﬁa&m 64 pETUTTY
3ffeTAfe® STRTM Held 64 HEUTY
difSal BITHRAT 10 THEIUITY
SIERIRS 1] 10 THEUITY
@?ﬂ?ﬁsﬁw%iﬁ%ﬁaﬁaéa 50 THATUTY
3= IR SMaRIgDH Ty SUARTE ! T FUA0 $g & IR

# 3MTSSdl 104 Uil IR HREIY/THLTY PHAfdefddt 3R Sssdl 101 Welbld W
IREY ¥ F3 ardl SRITURT & ddy & gad 10 THUITy dsfagy W faaR fean
I e 7

3 THEiTy ¥ &Y JSfagy @I sfavgddl ard IuAN & fore, wHa:
TSI SUBRU & 1Y Y SeXhY B og SUBIUN H 2 THSUITY 33T o d
3R HrEITa IUHRT & 1Y Y BT A & A T x 64 HAUTH 33eYe o
g 8|
(i) TP JSTAGY AR SR B W 137 gl Fabel! ¢, o Aeadh & 5
e o Jpa g 9o g1 T SHFHf¥aaresl & ¢ud gu oMl *R R defdgy
3{Ta=RIEH AT H 200 UTI=Id & Aol W faaR farar o Tl g
(iii) i AU 8T ST IR THY BT SUTeH & gU Sfidbiad Sefdgy & Iy TaR
PUINIEI R SRR IR
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faqga vurmelt Ierem § daR aren Fadraa

Sl a1
e S¢ BT UBR .
(THS) (THS)
765 220* 765 | 220*
132% 132%
SRUET | SR | S| SMAT| SET | Lo
400 | 132* 400 | 132*
¥ | Fa | I pqt | g | I
HICHIC D QAN dey 2 3 2 3
HUd
T 2 3 4 2 3 5
RERL AT dey | 4 5 6 4 5 7
N 0.04 9 0.0 0.04 J 0.01
THoR TATANT /
ey
CIGEIE
el g 60 60

HAYTRT A TR B YR TR 220 Hdl DI 220 YT 230 JHS ST
+feied dieesl TR & YR W 132 Hdl DI 132 YT 110 JHT ST

(@) Aead I AT .
(i) 7Y IS Bt SATaAHT R/ HISGl AI18Y BT ST

(ii) ATSIGT TUMel & 1Y TS & He, 3R Sqb! THT TrorT;
(ifi) & GG 1 AT 3R 715 WNRTD! 1 SR UaT o forg JaTeT;
OEIESEEEEEIRE AR NEARSICERE I

@) YATa ARt Tavgedl
(i) Sedd USY YU (TTUHTY) & HIEH ¥ ITANTHAIR & IR Acdd & ATRHL
%%’Q?ﬂ\_ﬂ:ﬂ,

(i) T RIAT YR Jede & Yara- 3R TR /g TIgeR YReM Ugqsi IHd 3sct
AT & forg Iie;

s ferega siTfereRTor | 8
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(iii) PeIPd TTTHTY (GUATHATY) ¥ STANTGHl o TICHTY &l Siie &I Ao |

4.3 foqTE AES: TR YU &1 G 59 UHR §-18 o fored fafts dar Jaret &
forT A Iuatsdr 3R fadiaar & gey & Ruilka Fsares arde, S fe 2 groflsg §,

D1 IR fobaT ST b

ST/l frsuTe ads
| AT U (%) | o faeaar
IR/ 99.9 0.1-1 9hg
BIRRISIG] 99 0.1-13FS
CIESS! 99.9 100 i e
it TR 99 1-5 g
el 99.9 1-5 9h g
cTHTerT 99 1-5 9ah g
- NERELINI] 99 1-5 9eh g
St yoredt 99 1-5 9eh g
JfcAfe® STRM Hheld 99.9 0.1-1 Jhe
SIER] 99.999 <5 fieids
fSHIRMA
cldicaRM | U JR&T 99.99 <8 fieids
STIRAE TR 99.99 <10 forciidhe
feu
3T TATA SHTaIH Ty I S YUl & AR

4.4 faya-gar Acs:

4.4.1 TG <fthds I RN H TP Il dId AT & T1Y-T1Y aGH YR o d
SUAKIT DI TE G & [ TATWd SifeRaal & A1 FaR YUl &1 JIoTHT §18 o1 A1 a|
442 i a1 A Dt [A%haar i <=M H YR YUl 1 fayg-iaar Riga o1 & o
frafeiad guifd Sur W foaR fear o1 vl &:

(@) ST SUDRT:

@) SfaRad Alega are IudH (faerd! SYfd Aregd, Jdiy, fdy HTs, TRy Uie,

anfe);

@ Hifdd FU ¥ AR TR difear @@s a1 ararae);

s ferega siTfereRTor
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@) fafta TR defifeat @Ueitd, Tadiuauy, TuaiiRl, Jqer, 3RUW, de

3M1fe);

(@) faaia T goret |
443 forsit off 3r9gq 1 fawrarar & <=0 |, TOTTel &l Hgsid §Xdad P a<adhdl & fo,
3O SeT SR T & 1Y 3MaRa® TR o-d SUASIdT B §-1Y G 1T | gTatifon,
gfe, favraar W Ueid &1 8, O UMt & A-gerd g% o A § - dve g
Ry & e S GopaT g1 Sl HRT 31 Bl O & 916, 39 YR T 7T -1 BT 3(uT
Td fufa & a9 &= ghm|

5. YIS & JTY

5.1 SUANTGH AT B SSAGY SMaRIHAT & HAT P YR W TS TP IPhd YaR HUME B
ST §HT 3R HISIGT WuTTel! o Jag/fadR &) Hgsid U I TATfad HA1 GHd: U
e &1 gl 39 HfARad Uias & UgH &1 S aTdl s 3/agdl &1 gl SiR/AT 78
ATl & YR R Al & Faiad ST R faaR HRd §T YUMel! Td S8 JadH/fawr
D1 AT §T5 ST AT | ST, TSI -1 & IUGad ioT o Te=1 BT SuanT foar S
qHdI g | Aol &b WYH! § FaR Hedd & Slicddisl & gHgH 3R Hedd UHR, "cdd T,
Cqd IR TS oI g ! & fa=eyuT & gl a1yl

5.2 Hedm PR & A ¥ Heded & fafere gHwrst ud siuansil & -9 "ead b
A s R Ut faar favar S =nfgu

5.3 Hedd WUS & M I SUINTHAIST dh Ugd Hedioh T 3R HIeaRM/IquITy/aray Uus
difsar sae Jarsfi & o gul @ue R gayd e fear S|

5.4 “ead faer Iyt udl IR a1 foreht 3T 1T IU I=ad W forar S e g, Fifes e
HrIfddr = Wifde Ra, S ddeiiers Td WY YRy W= il 8, Td S0 WR4,
forad o R Tfo=fet fawr gar 8, & 1wt i gt 81

6. JR&IT S 3R SrU&my

6.1 AR YUTTER ! ATSTHT T8 AT HRA o o1e §-15 o1 anfed fob TaR yomelt ¥ ofs o+t
SIS SR FHA0 Sl & U WIgeR JR& S, S fosrelt e & gHaK! e
R Ufd$pd THTE STd I&hd 8, B! Tad 70 ¥ 3R TAR YSfId & & g Aoigd Ager
R&f HIIHH Bl
6.2 Ul TR HIRIT B IgERI YRET YA B & oIy JR&m SaRlY 3R JUIH0l |R
ICERACRIREIY
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6.3 GRI&T TR YU B} AT ST THY, JRET SRAAT 3R 3% UG & HTHe B &
T 1 71 AR
6.4 SIRGH 3R YT MTHe & YR W YITHY, WHIS], TREUl, Toie, TUHSR, difgal
R, afs anfe Sieft Jaraft siR T o1 faftrs WRem &= & sier o1 Tbar g1 aftw
ReM &3 & o9 Ser fafm iR QRem i o BrRaid) & AR UfdsuTds g &1
TG 811 Tarsil 3R VAN DI S{eT-3aT YRET &3 8 fquTiord s & uRumae=,
Y TR AT & fAUTSH Bt SHTaRAHdT B § o Hifde JUFHRUT (G USRI/ i)
3R TYfy gygHoT G didieq) & Gaieq @ T fohan S gedT 7
6.5 gro1 aTd 99y FAgfaRad &1 ot e w1 =i
() THI-GHY TR S=NAT a1 Wit sifdfam, 2000 (2000 &1 21) SR AP
TTZER YR&M Aifd, 2013 o WGYUTH! T SUT;

(@) ST AE@qul T SfaeR= W&V Dy (CTHIAERUE) & fGRnHean o
BT,

M SR AUEAHA Uldfhar < @ @igemel fean iR ar] &g e
3T TR Ufdishan & (@ISR ERT SR fe=MiE=I 3R TR &1 Hrai-ag;

@) Harg faggd Ui (AreeR Rem fafaet &t SfREHT e fde aaRi &
U H &g faggd mideRur (el &= 7 wrger grem fexndwr, 2021 &1 @y faar
) 1ef

6.6 HISIGT -IIS U JSTd FHAfaeiac! HI AT HIGGl 388 S Al I 30 WY & sifdfkad
AR YTl AR & ard SUANTdd (31) BT Taierd ArgeR qRET fGmHexn &1 ured
DT AR

7. 3R U=TAA B el
7.1 SR gunferdl o fHaly Tidxu & e, = ¥ 3id dF el AR AT =4 & fore
Tred TRl gRT 3R U=TeH & RIgidl ! Ao 9915 3R fSwirs &1 St A
7.2 T gl Ared ot g1 fafte Tred TeifRrl @ defdd fafie IR Sedd &1 3idR v=red
frafiad Tgqsil o Har B

(@) Hifdd TR O TS 3R IERAY);

(@) ead TR (G Ty 3R fIww Segd § RuferT ik fFemur o),

() ST/l ¥R,
() TSe Ugd (S Hedd YeeH Junfer o st SR -Uare) |
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7.3 Q1 cad] & a1 SAR-UATa d1 4l &l Hedd] & Udh HH Wb d HIF® & &Y 8H
T, 91 U HHS 3%y B! TR TR UT D1 o Tabell g, ordgent Tt Aeasm| & ure
Wﬁﬁ&ﬂa%qwm,mdﬂ%aﬂ%wohﬁﬁuqm {1 ST AHdI g S &l Uicidhid & &
e HRdl g
7.4 Ao o fafts =Ron & FafaRad fafial & drem @ siaR-veme urd foar S 9T &:
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PREFACE

Section 73 of the Electricity Act, 2003 provides for functions and duties of the Central
Electricity Authority. The functions, inter alia, are to formulate short-term and
perspective plans for development of electricity system and co-ordinate the activities
of the planning agencies for the optimal utilization of resources to sub serve the
interests of the national economy and to provide reliable and affordable electricity for
all consumers.

In order to ensure safe, secure, stable and reliable operation of the grid as well as
economical and integrated operation of electricity system, Communication System
plays a critical role. Accordingly, a need is felt to carry out the planning for
Communication System in Power Sector.

In view of the above, it was envisaged that a Manual of Communication Planning in
Power System Operation should be formulated which will help in efficient, coordinated
and uniform planning of Communication System by CTU/STUs/Users. Central
Electricity Authority (Technical Standard for Communication System in Power System
Operations) Regulations, 2020 under clause 8 (3) also mandates that design and
planning of the communication system shall be in accordance with communication
planning criteria.

Accordingly, CEA has formulated the Manual of Communication Planning in Power
System Operation which covers planning philosophy, planning criteria, guidelines,
planning tools, security and interoperability aspects.

Planning philosophy covers the responsibilities of respective nodal agencies, process
for planning and need for augmentation/expansion of the communication system.
Communication planning criteria and guidelines talk about redundancy, measures to
achieve high availability and reliability of communication system, optimal utilization of
resources, responsibility of user/CTU/STUs, consideration of bandwidth for planning,
criteria for assessing requirement and performance criteria considering channel
latency and availability. The subsequent section gives broad specifications for tool
required for planning of communication system. Cyber security aspects during
planning have also been considered for secured operation. Finally, interoperability
between networks and suggestive methods to ensure the same are considered.
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MANUAL OF COMMUNICATION PLANNING
IN POWER SYSTEM OPERATION

1. SCOPE

1.1 Central Electricity Authority under section 73(a) of Electricity Act 2003 is
mandated to formulate short term and perspective plans for development of electricity
system and coordinate the activities of planning agencies for optimal utilisation of
resources. The Central Transmission Utility (CTU) is designated as the nodal agency
for development of an efficient and coordinated communication system on cross-
border, national and regional basis including intra-state ISTS which are getting
connected to provide a backbone communication system spread across India.
Similarly, the State Transmission Utility (STU) is designated as the nodal agency for
development of an efficient and coordinated communication system within the State.
The Central and Intra-State communication systems are interconnected, and together
constitute an integrated communication network for power system operation. It is,
therefore, imperative that there should be a uniform approach to communication
planning for developing a reliable and secure communication system.

1.2  The planning criteria detailed herein are for planning of communication system
required for power system operation at Cross-border / National / Regional / State (up
to interface of Distribution) level.

2. APPLICABILITY

2.1  The planning criteria shall come into force from the date of its publication by the
Central Electricity Authority.

2.2 The criteria shall be used for communication systems for power system
operation being planned after the date of its publication.

2.3 The existing and already planned communication systems may be reviewed
with respect to the provisions contained in this planning criteria. Wherever required
and possible, additional system may be planned to strengthen the existing system.

3. PLANNING PHILLOSOPHY
3.1 Communication system provides communication service between generating

stations (including RE), substations, control centres and field devices for power system
operation.

3.2  The communication system for power sector is broadly classified as Cross-
border Communication System, National Communication System, Regional

Communication System, State Communication System and Distribution
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Communication System. While the Cross Border, National, Regional and intra-state
ISTS communication systems are to be planned by CTU, the State Communication
systems are to be planned by respective STUs up to their interface point with
DISCOMs. Users are to be responsible for planning their own communication system
up to the appropriate communication interface point in the grid to ensure seamless
and secure communication.

3.3 The communication system is generally augmented / expanded to cater the
communication service requirements of the new users and additional communication
service requirements of the existing users.

3.4  Cyber security is to be ensured by the respective nodal agencies while planning
interfaces between two networks of two different entities like DISCOMs, STUs and
ISTS licensees and while connecting a new user to the existing communication
system.

3.5 Planning is a continuous process. Therefore, augmentation/expansion of the
communication system shall be planned regularly to cater the requirement of the
Power System Operation with the addition of new elements, establishment of new
substations, control centres etc.

3.6 The communication planning process starts with first phase, involving assessment
of requirement for expansion of nodes, upgradation of existing network, new
connectivity requirements etc. Second phase considers design for the functional level
for services like tele-protection, SCADA, video-surveillance, PMU, tele-metering,
voice, automated metering application, IT requirement etc. and technologies like
switching, routing, etc. Finally, the network design and planning are performed taking
physical media, equipment, security risks, protocols, interfacing requirements,
management aspects etc. into consideration.

3.7 As a conclusion, communication requirements assessment, network planning,
network management, service monitoring and management are continuous and
iterative processes performed concurrently. These tasks necessitate continuous
examining of system operation needs, time-scales, technological and economical
changes, and regulatory evolutions. An appropriate network development plan must
comprise steps and scenarios to allow gradual migration of a network to fulfil new
requirements. The architecture must be designed to adapt to future growths or
changes.

4. COMMUNICATION PLANNING CRITERIA AND GUIDELINES
4.1 General Planning Criteria: The communication system shall be planned in
compliance with provisions contained in Central Electricity Authority (Technical
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Standards for Communication System in Power System Operations) Regulations,
2020 while considering the following general principles:

4.1.1 Smooth, stable, secure and reliable operation of power system poses high
availability requirements on the associated communication system. To cater to this
high availability requirements, planning of the communication system shall be done to
achieve a ring or mesh topology for wideband communication network at national,
regional and state level, having sufficient redundancy with route diversity.

4.1.2 To ensure redundancy with route diversity, each communication channel
(working path) planned for the Users shall be provided with alternate channel
(protection path) in different routes, i.e., the working path and protection path should
be resource disjoint. For last mile connectivity to load dispatch center(s), additional
redundancy in different route may be considered. In case of failure of the working path,
the protection path shall be available for the required communication services.

4.1.3 While planning, sufficient margin shall be kept to take care of the degradation
of node equipment / link and accordingly location of repeater stations (if required) shall
be decided.

4.1.4 At least ten hours battery backup and extended backup (if required) should be
planned for Communication equipment at all the nodes.

4.1.5 Users, while planning, shall ensure that their communication systems shall
support the communication services and interface requirements of the existing
communication system.

4.1.6 While planning communication system, where redundant wideband channel is
not feasible, other suitable technologies as per Central Electricity Authority (Technical
Standards for Communication System in Power System Operations) Regulations,
2020, as amended, may be considered.

4.1.7 While planning wideband network, interfacing between any two communication
systems shall be ensured at least at two nodes so as to establish a ring connectivity
to ensure redundancy of communication between these communication systems.
However, efforts shall be made to have multiple connectivity, if feasible, to establish a
robust communication system for reliability in case of multipoint failure.

4.1.8 Interfacing between two communication systems shall be either at service level
or at fibre level.

4.1.9 Users shall give their communication services requirement along with the
required interface at interconnecting points to CTU/STU based on their short term and
perspective communication needs.

4.1.10 While planning, CTU and STU shall, in addition to the data collected from users,
consider operational feedbacks from concerned Regional Power Committees (RPCs)
/ Load Dispatch Centers (LDCs), and shall take coordinated approach.
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4.1.11 CTU shall act as nodal agency for the communication planning on Regional
including intra-state ISTS, National and Cross-border level whereas STU shall act as
nodal agency for the communication planning on Intra-State level. Users getting
connected to the communication system shall approach concerned nodal agency for
providing the connectivity to the existing communication system along with the
requirements related to bandwidth, number of communication channels and route
diversity etc required between nodes based on their short term and perspective
communication needs.
4.1.12 The requirements of the applicant(s) shall be examined by the concerned nodal
agency before allowing the connectivity to the existing communication system. Any
augmentation/expansion of the existing communication system shall be planned by
the nodal agency to ensure redundancy with route diversity of the allocated
communication system. However, in case of radial connectivity to the existing node,
the applicant(s) shall develop their own redundant communication system up to the
existing wideband node.
4.1.13 Communication system shall be planned with required bandwidth to conform
the data interval time as specified in Central Electricity Authority (Technical Standards
for Communication System in Power System Operations) Regulations, 2020.
4.1.14 Following options may be considered for augmentation/expansion of the
wideband communication system:

(a) Upgradation of existing node capability / terminal equipment;

(b) Replacement of existing terminal equipment with higher capacity terminal

equipment;

(c) Plan a parallel route to relieve congestion;

(d) Addition of new nodes having capability to support higher bandwidth;

(e) Replacement of physical media (FO cables, etc.) with higher fiber count

wideband media.

The choice shall be based on cost, reliability, RoW requirement, downtime, time for
implementation etc.
4.1.15 Communication system for power system shall be planned in line with the
transmission planning, to ensure its implementation with the commissioning schedule
of generating stations/substations.

4.2 Criteriafor assessing requirement: Effective planning of communication system
depends on exhaustive assessment of communication service requirement of the
users. Therefore, following shall be taken into consideration while planning
augmentation/expansion of communication system:
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(a) Service Oriented Needs:
(i) Assessment of type of existing Services (including Smart Grid applications) and
new services to be provided along with their bandwidth requirement should be
carried out.

For assessing the bandwidth requirement of services, following generally
adopted criteria may be referred:

Grid application/service Bandwidth requirement per
application/service
SCADA 100 kbps #
Teleprotection 64 kbps
Telecontrol 1 Mbps
Telemetering 64 kbps
Automated Metering Application 100 kbps
Voice 64 kbps
Video Surveillance 2 Mbps
PMU 100 kbps
PDC 2 Mbps
PDC to PDC 10 Mbps
Supervision of communications 64 kbps
system
Automatic Generation Control 64 kbps
Video conferencing 10 Mbps
ICCP 10 Mbps
Data Sync between MCC & BCC 50 Mbps
Other operational requirements To be given by the user or control
centre

# In case of RTU/SAS connectivity on IEC 104 protocol and DCPCs catering to
RTUs in IEC 101 protocol, minimum 10 Mbps bandwidth may be considered.

For applications having bandwidth requirement less than 2 Mbps, it is
common for devices to have 2 Mbps output channel in order to interface directly
with SDH equipment and N x 64 kbps output channel in order to interface directly
with PDH equipment.

(i) The actual bandwidth requirement may be in variance with the above
assessment, which may lead to congestion in some part of the network. To
avoid such uncertainties, a margin of 200% in the bandwidth requirement may
be considered at the planning stage.
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(i) Communication system should be planned with assessed bandwidth to
conform the data interval time as specified below:

Data interval time

Time Interval Time Interval (Sec)
. ) ( Sec) via Data Concentrator
Category Data Type o i -
765 or 220*% or Below 765 or 220% or Below
400 kV 132%* KV | 132**KkV | 400kV 132%* KV | 132**kV
Automatic Analog Value 2 3 2 3
Generation
Control (AGC)
Status 2 3 | 2 3 5
Dispatch - -
Analog Value 4 5 6 4 5
0.04 to 0.04 to
Phasor Analog/Status
0.01 0.01
Forecast ;
N 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.
(b) Network Oriented Needs
() Requirement of new nodes and/or upgradation of existing nodes;

(ii) Integration issues with existing system and its mitigation plan;

(i) Plan for capacity enhancement and solutions towards migration to new
technology;

(iv) Requirement of creation of wideband backbone.

(c) Operation Support Needs
(i) Plan for monitoring of communication network of users through Network
Management System (NMS);
(i) Plan for IT applications including cyber security aspects of a secure
communication network to support the operation and monitoring;
(iii) Plan for integration of user's NMS with Centralized NMS (UNMS).

4.3 Performance Criteria: The communication system may be planned so as to meet
the stipulated performance criteria, in respect of channel availability and latency, for
various communication services as tabulated below:

Application/Service Performance Criteria
Channel Availability Channel
(%) Latency
RTU/SCADA 99.9 0.1-1 sec
PMU/PDC 99 0.1-1 sec
Voice 99.9 100 msec
Video Surveillance 99 1-5 sec
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Telecontrol 99.9 1-5 sec
Telemetering 99 1-5 sec
Communication 99 1-5 sec
Supervision of Systems
DC System 99 1-5 sec
Automatic Generation Control 99.9 0.1-1 sec
Line differential 99.999 <5 msec
, Pilot protection 99.99 <8 msec
Teleprotection i
Direct Transfer 99.99 <10 msec
Trip
Other operational requirements As per industry practice

4.4 Reliability Criteria:
4.4.1 The communication system shall be planned with adequate redundancy to
maintain required communication channel availability along with required data interval
time even under peak traffic conditions.
4.4.2 Following measures, as applicable, may be considered for ensuring reliability of
Communication System in case of a link or node failure:

(a) Duplicated equipment;

(b) Equipment with redundant modules (Power supply, CPU, service cards,

access ports, etc.);
(c) Physically independent communication media (wired or wireless);
(d) Different communication technologies (SDH, MPLS, PLCC, Cellular, RF,
VSAT etc);

(e) Alternate network routes;

(f) Distributed processing systems.
4.4.3 In case of failure of any element, the system shall maintain required
communication channel availability along with required data interval time without any
requirement of manual intervention. However, in case the failure is of permanent
nature, re-routing needs to be done through manual intervention, to restore the system
in normal condition. The re-routing thus carried out needs to be returned to its original
condition after restoration of the faulty part.

5. PLANNING TOOLS

5.1 Normally, it is difficult to plan large integrated communication system and
proposing augmentation/expansion of the existing system manually based on the
assessment of the bandwidth requirement of the users. Optimization needs to be
considered while planning the system and its future augmentation/expansion based
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on addition of new elements and/or new services to be provided in future. Hence,
suitable planning tools may be adopted for the planning purpose. The planning tools
shall consider the complexities of the communication networks and imply the need to
organise the analysis in many dimensions viz. network type, network segment,
network layer etc.

5.2  From the network type dimension, needs of networks are to be addressed apart
from specific problems and requirements.

5.3 From the network segment dimension, basic focussing may be given to the
access to users, IT networking and end-to-end segments like in protections / SPS /
Voice & Video.

5.4 At the network layer side, most frequent splitting of the problems should be
done at physical layer, network layer, transport layer and application layer. Network
evolution may be performed at all layers or at a given subset, since the planning
functionalities substantially differ from the low physical layer with long time standing
heavy infrastructure to the upper layer with very flexible and dynamic evolution.

6. SECURITY RISKS AND REQUIREMENTS
6.1 Communication System shall be planned to ensure that all users and control
centres connected to the communication system have robust cyber security programs
in place to adequately and continuously manage cyber security risks that could
adversely impact power system infrastructure.
6.2  Security barriers and isolations may be considered to ensure security at
multiple levels across the end-to-end communication.
6.3 While planning a secured Communication System, security risks and their
impact assessment should be taken into account.
6.4  Services and applications like PMU, SCADA, protection, AGC, AMR, video
surveillance, voice etc may be segregated into different security zones based on risk
and impact assessment. Restrictive control over data exchange between different
security zones may be done according to the security policy (e.g. firewalls).
Consequent to partitioning the services and applications into separate security zones,
partitioning of aggregate communication traffic is required which may be achieved by
a combination of physical separation (e.g. equipment/link) and virtual separation (e.g.
VPNS).
6.5  While planning, following should also be taken into consideration:
(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;
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(c) implementation of guidelines and advisories issued by Computer
Emergency Response Team (CERT India) and applicable Sectoral
Computer Emergency Response Team (CERT);

(d) implementation of Central Electricity Authority (Cyber Security in Power
Sector) Guidelines, 2021 as an interim arrangement until the notification of
Central Electricity Authority (Cyber Security) Regulations.

6.6 In case of radial connectivity to the existing node, the user(s) developing their
own redundant communication system up to the existing wideband node should follow
the cyber security guidelines in practice.

1. PLANNING OF INTEROPERABILITY

7.1 For seamless integration of communication systems, interoperability principles
have to be planned and designed by the nodal agencies to ensure the correct end to
end communication.

7.2  The interoperability of different communication networks either belonging to the
same nodal agency or different nodal agencies shall cover following aspects:

(@) Physical level (e.g. wired and wireless);

(b) Network level (e.g. signalling and control functions in homogeneous and
heterogeneous networks);

(c) Application/service level;

(d) Management aspects (e.g. inter-operability between network management
systems).

7.3  Interoperability between two networks can be achieved either by having the two
networks conform to a common protocol standard, or by defining a standard interface
to which all networks need to adhere, or by providing a gateway between them that
translates between the two protocols.

7.4  Interoperability can be enabled at different stages of planning through the
following methods:

(a) Before any standard implementation, various barriers (e.g. non-open or
proprietary standards) to interoperability can be minimized or even avoided.
To achieve this, network planning shall consider migration strategies,
technology forecasting and assessment, evaluation and improvement of
standardization processes.

(b) The next stage includes concentrating on a correct standardization approach
enabling interoperability in a multi-owner, multi-network, multi-service
environment. The specifications of the standardization should properly cover
the architecture, requirements and protocols.
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7.5 Mitigation plans shall be developed in case of constraints in interoperability to
ensure optimised use of the existing network along with the future network with new
infrastructure.

7.6  The planner shall have a new set of tasks to specify, locate, design, dimension
and optimize the following network interfaces, points and functionalities:

(a) Network interoperability points, points of presence, peering / homogenous
points that have to be deployed at the network interfaces with the
corresponding functionality, location and dimensioning.

(b) Admission control procedures for the traffic flow acceptance on the base of
flow priority, demanded sustained bit rate, Quality of Service, available
capacities, network routing algorithms and coordination between the origin
based and destination based acceptance criteria.

(c) Management and filtering functionality across networks for the sensitive
control and management information like security level, authentication,
authorization, user profiling, nonrepudiation, data confidentiality,
communication security, data Integrity, availability, privacy, etc.
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10.

Annexure-|
DEFINITIONS

“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

"central transmission utility” means any Government Company which the
Central Government may notify under sub-section (1) of Section 38 of the Act

“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 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

“generating station” means a generating station as defined in Section 2 (30)
of the Act.

"Inter-State transmission system" means the ISTS as defined in Section 2
(36) of the Act.
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14.

15.

16.

17.

18.

"National Load Despatch Centre" means the centre established under
subsection (1) of Section 26 of the Act

“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

“Regional Load Despatch Centre” means the Centre established under
subsection (1) of Section 27 of the Act

“Regional Power Committee” means a committee established by resolution
by the Central Government for a specified region for facilitating the integrated
operation of the power systems in that region;

“State Transmission Utility” means the board or the Government Company
as specified by the State Government under sub -section (1) of Section 39 of
the Act

“Supervisory/system control and data acquisition (SCADA)” means a
system of remote control and telemetry used to monitor and control the
transmission system

“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” means wide bandwidth data transmission with an ability to
simultaneously transport multiple signals and traffic types
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AGC
AMR
BCC
CEA
CERT
CPU
CTuU
DC
DCPC
DISCOM
FO
ICCP
IEC
ISTS
IT
kbps
kV
LDC
Mbps
MCC
MPLS
msec
NCIIPC
NLDC
NMS
PDC
PDH
PLCC
PMU
RE
RF
RLDC
RoW
RPC
RTU
SAS
SCADA
SDH
SPS
STU
UNMS
VPN
VSAT

Annexure-ll
ABBREVIATIONS

Automatic Generation Control
Automated Meter Reading

Backup Control Center

Central Electricity Authority

Computer Emergency Response System
Central Processing Unit

Central Transmission Utility

Direct Current

Data Concentrator cum Protocol Convertor
Distribution Company

Fiber Optic

Inter Control Center Protocol
International Electrotechnical Commission
Inter State Transmission System
Information Technology

Kilo bits per second

Kilo Volt

Load Dispatch Center

Mega bits per second

Master Control Center

Multi Protocol Label Switching

Milli Second

National Critical Information Infrastructure Protection Center
National Load Dispatch Center

Network Management System

Phasor Data Concentrator
Plesiochronous Digital Hierarchy

Power Line Carrier Communication
Phasor Measurement Unit

Renewable Energy

Radio Frequency

Regional Load Dispatch Center

Right of Way
Regional Power Committee

Remote Terminal Unit

Substation Automation System
Supervisory Control and Data Acquisition
Synchronous Digital Hierarchy

Special Protection Scheme

State Transmission Utility

Unified Network Management System
Virtual Private Network

Very Small Aperture Terminal

Central Electricity Authority
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