1. 3iafel wefotht (space Technology)

1.1. 312f (Meaning)
o 3dfRe NEAFIS AETRES 3z A AW & wafed I gt aTgl
3idfeer ot @ 3fte IUAT 8|
o T 3iafdel digal (i 3UrE, 3idafder ecers, siffdee UaguT atel 3iie Farefer gfotard
GId & IUcheUT 3i1e UfchaTafl dfgd e 3fod UenfAfdsdi enfees gl
1.2. 3iafeel Wiznford & 3requavT (Applications of Space Technology)
P
o 3ITCST 31T SBIeMvICdl Salal &b ST siafdel-3menfed Menfidht faereil, pfafaet, s
folafaTan 3ie iR ofife faeifenai & BT Fgaqur 2
o TRdAlc AAT Iuug fAL T 3T, JW 31T B fddd ot fovreme & foT
HAgcayul 8¢ Yglel ohed &l
o 3CI82UT & AT, 3uUEl & auf & 3iTohesol & faseilall ol 31Usft A3l b ST 3HTaeddh
fOATE & T 3012 ATAT Y ANoAeT Follal o G fAesd! Bl
o &I TGN 3iIe fdessuuT faseft &7 & BT IdTGol Bl Uges & 3HofdTel Il o
JIcc e Hobd & 3¢ alutel ohi el 3 3hIcs &b YaiTal I 3HdTel BIMel 31T o8
A deol 3 AEAYUf gl dAhd &l
afde sy
o TchIaTh T bl AGIATET fasilel (epidemiology) BT 3HeTTeT dheal b [T RATC
BT TENffasal & TATeTohTe B &bl ol bl &l
o 3CT BT U T Ucof bl fourereft sheal, 29N b Y& & foT uafaeufia feare o
TS, Sifeddl Sl i sifasgaruft deal 3 o7 71 bl U dheal b ST fasar
T HhdT & fAaTh fT TIT- TR AU ANoTall cht 3Tdeddhdl gldt gl
o UE CAI-HEIATS faalal (tele-epidemiology) aed widl fabraefies deil &
f3ET &U & T 8, oTgi eichldd 29T 97y & 2fitf hrevil &f & Teb 2l
o dcg, IrefiuT 3iie dfdd &l & AT 3ile eareey fafdcda! & arel fdfdscer faelusi
I 3afmefl HUdh o @I, THI-go 3T THI-AffHeT fifdscan 3iie Tareey Haeft
A3l deb Ugd 3 FeITe he HAehd &l
gAfaeor
o 3idfder-3menfea Wenfiifdsal & Wes Teh, Ty I[UTadl, dofl 3¢ Ulpfde yafaeur &
316 Yge3fl bl IsTifoteh SHaTeT bl Ter &l




o J FJUT 3{I¢ foTerelt 3ucheur UIRfeRfde dar ol fRIfd ue Sgeed oilsichrel Uerel
hed €, Uil HeT 3Ie Add Sierersl Udels afgd doblelaid udfaeuiiy wrédrs & foe
32Ul gdHefol UeTel ded &l

ddd faera

o fA%Y & 2lgdl & Add fAdhid Bl FfAeTulelds dollal & AT gadt siamidel Th
HEAYUT 3UHeUT &l

o Tdd el 3T Jolchl ATAefIfAhdl DBl dbacs fbbad! didl vid 3udg Bfadl
(satellite images) 31T HHATel &U & U Hldl & 3ol & IUGE ST b ATETH &
OTed fdaT o1 Hebdl 8l

o foUfgehdl &1 GiTeTohTel BT IUANIT Gellall ol FaTelal, Tided! I dexidhol theal 3iTe
Aft 3TaTet & Adiad fed # ddd fAbra sfifadi e Brfchd dellal & fST Bhed &l

3{TUST Y&l

o 3idfel-3imenfed WenfIfasdi Srehelta, dardl, Urdfates ddraett, Ufafehdr 3iie Yelfeiarior
AT 3TUeT Ueelel dsh o Fafl Teull &f WIelol ¢ EHobdl gl

o foefl 3uer & ufed got & uges, fedic ARG et Uules! 3iie ATee! & T Hleldhldt
UeTal ohed g ol 3HTucrsfl ol aifdwgarufl @e dchd & 3ie Urefaic ddraeil Yalel dhe
dhd gl

o Jd faaiTel 3iie sfafifdchl IUTET &fed fafetest Udhle & IUUE qublel ol UdTasit 3ile
1T 3fiT SaTa e & T ufdareset el eTel ded gl

feram

o 39 (web) 3ilc AfATHIIA 3T aTae 3T Sceole Wiciai® (voice over internet
protocol) W&t MeNfAfasair felefh! 3iie Bl &I afifdd TATell bl Ygdrg fobe fael
3nTaTeft et Fallel A g dbed! 8l

o COHI-Tulderel Sdell BIhUY g I1AT § b gfcdr ofe & ohg Sielol 3d dad deo
forcer & chobe f&3ft 3T glarede hrfehdil doh gged felell & fadhey UaTel dhed &l

JATeTd Jufaider

o 3idfler-3nenféa WMeNfAfdar demfAs 3T yafaefia Tu & Tdd #leld dfedal ot
IoToll dollal b fo5T 3ifg el 3Udeur UeTe ded 8l

o g DR & Sfifd fAHAldT, erge diotationre, HfafdTedr 3iie 8-€ed dTedepre offd
3UGNT 3{1E ffABIET IdeRT (infrastructure) o fahTd & Jlulal Ucel ol ATTG! 31T
faTeralt eheal & T RRale AT Iucheul T 3UTIT hed &l

e

o 3iafder-3menfed UenfAfcsdi, Bid TTe IUIE, Th AT the &ATell & 3HTdTw, dfifsat 3T

3CT & AT fAIGTeS U0 Sheds AfAh Gadle UuTfesd ol defd dofldt &l




o Uiafds 3idfeer WeNifdbal & fST gedt-anend fAmeu waft-waft dera g1 g,
3afeer-smenféd dapefich 3faeie affdichley ogaeRl hl HTaeghdIsil bl hal dhe
Hbdll & 31T 3ifeies BT YaiTdt ddT fadeut faddey UeTel ahe dbdl 8l

o 3CIEeUT & f5T, TohIfduiel DBrAchall Bl gg-celul &b RATell Ue Y&Ifld dhedd & 5T
ciafders 3iie UeeuT crael ohi Teb 3j&Iesl & folaful & §ulld, IUYE & &1 ITC YTeuT
hdl Bl Bol b ST g HHGT (remote community) bl 3GIE 2ol Yarel fasar
T ST 8l

AT Fgradn

o 3idfler-3menfa T UreNfAfdal siaere AToil-drdTe diulell, @fed faufa ohel 3ile
&eTelel 3dest 3 IgIed HErdl Yelel ded! € 3 58 UbIe ATy &grdr &
gallac cheal 31 fadfed ol & dadtan! & FelTe e Adbd &l

2. Tl 31T 38 UbTE (Orbits and its types)

2.1. BT AT &2 (What is an orbit ?)
o hefl Ueh fardfdid, Glgerd dresT Uef g foidrat siafdel & Teb ded I[&calhyUl b hIeu]
GaTd! aeq & a1l 31T gard &
o fabeft hanm of feq faseft daeq ol IUTE Hel AT &1 IUIE UIhfdh & TAohdl g, il
TG, T ATeld faifddl
2.2. &1 b1 3THIE (Shape of the orbit)
o Toft M3 & 3BT 3USTHIE B
o TR D AT, BT BITHIT MSBTHBTE &l
o HPBASN I B3l & MBI AGI-3I 1A 81 T 3AfeD fAceruT a1 e gd Bl
o gt & Ug IT IUUE hl Yelddl Gl b 3f-eefluc (perigee) HEl ATl 81 haT A I
fdig @ 8{RIe (apogee) Tl TI1AT & Tal 3UUE Yot & Had g¢ EidT 8l
o JEl & ST, Joichl hel & g &b dad foiobe b fdg g Fefiuc (perihelion) 2l
Aqd ¢ g B 3UTE (aphelion) TgT AT Bl
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Figure.l. &Il &I 3ThIe

2.3. B3 & UBTe (Types of Orbits)
2.3.1. fatest gadft &l (Low Earth Orbit-LEO)

fotast gedfl el (LEO) Tob Teft dhell § Uil yadt ot &dg b 3fUsiichd oheld gidi &l

g AMeATeTd: 1000 fdafl & et oht FHaTg ue id! g 3ie Jedt & 160 fdafl Fue deb &
AP Bl

GEO & JUIE! & fAudita, fAieg gaten geaft & afdeds &1 & AT Ufdchanl dodaft Eidl &,
LEO JUIE! ol gaten Jeft deg gadt & el 31 Tah fdely U &bl 3ie]efeul oigl dheoll
TSl € - 3ehl Tdg el g8 &1 dehd 8l

LEO 3UIIE AT & 5T TG 3Hfeies IUAIT ol olel ATt defl &, TRlfh Sad dAdg
& fAde gla & I RuAfexieret ol Bfadt o5eTT 3Tl €1 oiTdT 8l

gg 3faefedia 3idfdel ecerel (International Space Station-1SS) & f5T 3TN ol
GTel aTesT ohedl off 8, aralfas siafder aTfAdl ob fe5T geTd chdl Ggt UL ATl cheall 3Tl
glar gl

CeedIe idl DIl &b 5T AfhITd LEO IU¥g hef 3udivft €1d gl

g 3{TepTel & Igd dofl & gesd € 3iIe SAfST Iog vdlsft eeerell & &b dheol & fdu agd
U 1 3Tdeddhal gidl &l

AT, LEO A &dTE IUE 3ideie faldde dhadul ol & U g UGl & TP a9
&uTel IT &g & fgeedt b U A Sl PHed gl




Figure.2. faaet gedt wam
2.3.2. AeAH eft HaT (Medium Earth Orbit-MEO)
o F1eTd gedfl el o fogel gedt siie sfglfdd pamsil &b offa wgl off pansi &l th
faeqd gjeest enfde gidt 2l
e MEO B ARG 3 LEO & Mol & fob g Yoot & drel 3iie fafelse v &af ot
3MdeThl aTe! &, 3 SePBT IUUNT B HBIT-3HHBI eIV &b el fafaiest Iurg!
gTeT fhaT |ran B
o TIfSerfaivr 3ile ifddterst daTe, vid GPS (Foiae Ulfoierfaiar fadeed), 93 UdTel Ug MEO
TehIZ &5 IUIEN BT IUAT et & auilfds MEO IUIE AedH SaTe U f&d 8d &,
SATST 3o UTE XTUD €2 & &l &l
o A IUYE DI 3HfAkd HEar H afdNeleies faIsies UTtd dheal bl 3ieldrfa (At &,
fOreds UfeuTIaTeady 3ifeies Acias 3iie fayersa sifaversies Hone! aaTe gid! &l

Figure.3. A1ea gt waft
2.3.3. 3{-cbIo! BEaT (Geosynchronous Orbit-GSO)



GTd hig IUIIE gedt & dhe & Bich 42,164 fhesiafice (gedt ol ddg & 91891 36,000
fhmidiee) gg ugddr g, dl dg U Bl eRiTol & Ydel dhedl & Uigl Jeahl el gedt &
Yufol & dcs HTcll g1 5 faely, 3o gedl dhefl ol 8f-qeddhlest gl HTdT 8l

GSO 3 IUIE! i gedt & TSl 31 Teh Tarehe UgT cheol & 24 e IId &l

3ifefepiel e IUE! Bl f-eiehIc3t ohefl A T fabaT SiTdT & difds d 3iTehrel 3t
TS & fag ue fRIe f3as &, fad Fefler- 3menfed Iurg e o (ST 3aids a1l e
el 3{TeTeT gl oATdl &l

3{aTed T (B[ U fAc3e(uTdT 3ie gehld) & Bich HUT JlhIe 3f-oichics! dhefl A
3UITE A 3{gRlfdch el Eiclt & il uidfiel ob amuef fdepes aft I1fd oTgl dhedil
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Figure.4. ai-ﬁﬂﬁlﬂ?ﬁ hEll

2.3.4. aj?x’)ﬁ?ﬁ Bl (Geostationary Orbit-GEO)

GEO & 3UUg Yedt o gufe & dic Ufd & Ud ol 301 ey &1 &b FHUe gedt ol
gardse I & 30T gedft & TatTel I1fd & AT ded g, ATeft 23 & 56 fAeic 3T 4
Abs|

T GEO o IUYE Teh fAfAd 2oiTol Ue feRie Uidfld g1d &

gedt & gufel & Yt deg A &Tel & ST 35,786 fobafl bl HaTg ue GEO IUHEN i
TTfar S9TeT 3 faseft fd dasg et aTfee

qeedIe IUUE! bl 3aele GEO & & HiTdT g difch geaft-3mefed Iurg teell (gedt ug
fRId) BT 358 b Dol &b To5T EIHGM of US, Bfdhel 3MTehel 3 38 RATel U2 RRft Tu &
Sf9Td fasan o1 b vigi 3u¥ig feid 8

DT IUINT A fAsTel o fAET ot oF A Ue ofole T&al 3iIe eRilefly deof &
fachTel b1 &b heal b ST 8ff fdT w1 SHehdT Bl

qredfde JAT Fae & ST GEO Uhle & 3{dfdel TTel T sTdhlelcdicd Uel Jedt &
3oTch! fEh gt o BILUT el AT db A d [AIaTe gl




Figure.5. 3fgfd ®ef
2.3.5. GA-qeIBI S BET (Sun-Synchronous Orbit-SSO)
o JI-qouchifcsh hall o JuIg gedt & 600 & 800 fobaft bl Fare ue gt &iat i 3
& SferoT ot 3ie ord Bl
e SO 3iafeel Urel ht wHeftd gobTd 3l HeTg bl 3ieleNelsT fadT dT g difcs d gater
Th & RITol1Y &ie dd U fabedl aft ZoiTet o UTe ohe &b |

~ = gguatar

Figure.6. FH-qeasIl3d Bl
o T YD, SATHIT & 5T Udbter ot R FTd Eicft 8, Tl 2 UabIe b Iuarg o1 geaft
3awIdhal 31T Yafaeu foTerst & fT smeef garrdt 8l
o Jdailfolch Sof Bfd 3ioichdll bl IULIIT JTHA b Ucof ob fdohbrel & |12 f HileTol, UshdTdl
T Yafeldllel SJMTel, doil bl 3T 31T ¢ I Tlhbal 31T doll i Telg 3¢ Hg dc
Yfdadel W& el UL Tilolchldl Sehgl dheal & [T thed &l
2.3.6. 3fRfdes WATeTidevl BT (Geostationary Transfer Orbit-GTO)




37CRETE, IUIE! DY RITSTIAeUT dhell U TE Il §; I8 UH Uefl dell g ol sidfeffaid

dieel & 3USMPpd Dl Hull bl IUANT heds, JUIE T 3dfeer TTel Th DHall & g

el & ol Thd &l

o g TP IJUUE Bl GEO el IT-JHTE aTcst hefl deb Ugdol ohi 3igterfd adl gl dredd
A 58 HUTS db Ullel b (ST tlod digal ohi Tdeddhd] olel gidt gl

o B A€ & GEO O UEdell TGd 3HTd TRATGTIdeuT Hesil BT Th 3a1ge g, fod
3{FIfdch RATeTicaeuT hefl (GTO) el oiTdl 8l

o U9 USIE (payload) 35,786 fobaft i GEO IHTTE UE 8fged deh UgddT g, dl g 3Ual

SUToll @I 8¢ dg & W Hedl & o Ig INBIBIE GEO THefl 3 Udel e aidh e agt

°g dD|
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Figure.7. 3{Rfads AT Tde0T B

3. B9t uTse (Lagrange Points)

3.1.35911 UTse &1 82 (What is a Lagrange Point ?)

o I UIES 3idfder o Teh Rl & oTal &1 & folehrall, vl b geaft 3ile g ar gedf site
g BT dgh &calpyul §o3, §gd B¢ diae fahra grer siggd for T
PHogIAED g (centrifugal force) & S2I&E EldT &l

o TBI Ol UL fohaT dqwmal BT Th fag Felldl § vigh Tab 3idfeel ATel B IAaBIchal
ol O fobE "aTeh” a5 off TehaT &

o o fag3il ol oTret 184t &t & I HAIAB-38 eJivl &b ofld U el I 8, fAsgiol
1772 & Toh YUe & goldd a1 o febaT 2fT, T 3ogial "dfiol-folohTd ST el Tl §og
SIfGIdel Ufse 3ile BIaaes uise aft agl ordr gl

3.2. 3(S3IT-3A3I1 Ulse (Different Points)




o UM TH fAAY UTsc & ogl U BIeT GoIdel &l 93 SoudTell o &1ef Tep e Ueef &
UfIhaT d5¢ TehdT &1 5o1 Ui S9ud Wigel & &, ftet 31fZRie & 3t &) fRT &

o 3R FIA Ulge - foAeg L, 12 3012 L3 BT T ST IR § - S §8 SISl bl dAlgal
TSt 3T b el fRT

o 2T I UTEe - fAE L4 31T L5 o1 o1 T 1T & - & HHEE fHefuil b ofief obr
forarfoT Thed & fAetds offef ue a2 gouarel g1 2

Figure.8. 3Jvi UTse

o Gedt-Id YUt T L1 Uige g bl foidfel £ed Ualel dhed g, 3iie addlel A &l 3
efc53ethidcs  deemesT  3UUE (Solar  and  Heliospheric  Observatory
Satellite-SOHO) T falaTd 1 ISRO ThT 3MfEI-L1 L1 UTge U2 fRd 2l

o L2 UTEC T fASTTol &b feST 3ieef € aralfds gl aidfdel aret Jedft & amer aimefeft &
e el b fT B! Betd gl L2 i Hull &b ST &, gedt 3iie igar ol aidfder
Tel & U 28 &bl & 312 Gealall b [T ITge TiTel ol TS €2 Yalel dhedl gl

o 13T & Ui, gedt ot e & faudia fRId g1 Thcsgales, faaiel B 5 RITel ol Blg
U Tt ATl

e L4 30T L5 UTge fRIT a3l &l fodrd g, oid ddb fdb &1 J GodTell & &t godTel
3foUTd 24.96 & 3Hfekah gl

o g fR ged-aef 3z gedl-cigam diait yonfest 30 @it Fiees 3 Rt &
PE 3150 I & BT AT B

4. 39IE W91 AT (Satellite Launch Vehicles)
4.1. 9T gTel T 82 (What are Launch Vehicles?)



o AU IleT AT YEIUT f&ecat bl IUTNIT 3{dfer ITof bl gedt bl Hdg & sidfeer A o
Tl & fSE fdsar wrar 2l

o 3ifAchiel UAYUT UTel Blod U A ST gld &, Uil ®iod dhgles Ace 311 argel 3!
3fle geret aieat Weft yunfesal grer Terfefd €1d &

o 352 JoTch! Defid UBIS eferdl b 3MTele U affepd fasdl TTdT 8, Ble-, Hedd-, aiTdl- &
e 3ifd-HTdl fovste dobl
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Figure.9. TEIqUT Tl &l THedet

4.2, 39IME T 99T (Launching of Satellite)
o 3IUYE &I IAA hefl A WU ol bl UfchdT bl YU UfchdT b &Y & GTalT olTd 8l
o TP YA ITel ol &b Ifd &b e fAUd ol Th 3Tl 3818201 &, 3fifd, T
fosa & 5T T gaTet 3fie faudta ufafdsar adt 21
o TEUUT UToT & HTHAD H,
o "fohaT dTgel & A Sulol A dIgel b Selol &b Ggol & ool folchld JI&l ol
dTgel o Uie & UdTg &, 3ile
o "UfAfhar a8 gaTd g, fAd e del Tldl g, Til Ul ATl ohi fidafdd Eedell
T2 BN EIdT & ol 5 folohlel UaTg o faudid fden f erdsesdT &l




o T 3idfel UTel &b VAUl i Farfesd 3Tl bl 3rafer enfAs i g, faidab clerel argel
gedft o dIdSes & HUT I6d1 & 30T DA & hal hefld 991 dob §¢ uilaT &l
o OIF Cldsc T 3{fdd TLUT Ties AATdT § df FaTfesd 3sTel AT &l oilct g, 3ie siafdes
3ToT 37T &1 AATAT & 311¢ ThiWhics f dof Z8dT &
4.3. IUE UEIIUT ATl & UhTe (Types of Satellite Launch Vehicle)
JEqUT Tof 5 &U & Tg-TeUT Tidbe € 3i1e Se1 UhIe 5ot A& &U & dvfiepd fobdT I1dT &:
T A9 U&7 AT (Expendable Launch Vehicles-ELV)
o Y JY YAUUT UTel Th ThB-3UANT Sled dlgel & fAdbl 3TN 3MAdIR U
3iafeer & U3IE YEUUT ol b 5T fasaT AT g1 3ifeiahier IUIMEl ol ELV bl IUWT
Feh dhefl A Yafid fosar Arar gl
o I ANY YAYUT dTgail & 319 die U T TLUT &1 & fHiog Th-Tdh doedh T fear
ST g, dTfds 3oT el bl o AT 3112 auf cheell of US foieih! 31d 3iTdedehdT oTel &l
e ELV 3 cfieT TISUT E1d &1 ELV BT UEeT 3112 Gl TeUT IUIME bl w9181 50 3ffes 312 100
Hies Teb FeTdl g1 ELV T dfieTel TeUT IUUE b eRiToliaeul dhefl A STtd dhedl &l
e T® dT 919 JUIE TSI hefl 3 UL AIdT & af UETuT UTeT T BT Gt &Y ofTelT &
3fie fafeeet feedt 3madie ue Yoat Ue fAid a<h 31del 39 oS¢ &1 ofld &l
Yel: WAl WEI9UT TTT (Reusable Launch Vehicles-RLV)
o ST ATEall ot Ug AUft Yol YT UeTel dhed & 3i1e S5 ST 3T idfdel
3 3UIET B! TEUUT Teel b (BT Bg dTe [T T Aebdl &l
e 3131 I UZ S YdhIZ I YEUUT UTel IUHE h! 3idfel & Bigal b §lc arud gedt ue
BIT 3rdT g1 waft-paft RLV B siafer erce ot oft 3 orar 2|
o RLV & BRI ELV & Uges 3T GaTe TLUT & BIAT &b HaATe &l
o EIc5ITch, dffeie T2uT A, IUIE I BV & &5 &Tel STST ATdT § 311 TTd RLV TITHIT 150
& 200 HIes T T8 UItd I &>dT & dl 3UIE B &8 & §18¢ foldves ATaT 8l
o TP dC d Ug Hdls A &l Aldt & dl eIee ol uafid fabdr ordr & fAed 3udrg
RITSTTAeUT dhefl & R &1 ATdl g1 88db a1G 3idfdel ATel Yol IUTNT & ST arad
&[Tt UT BT 31T 8l
4.4. 39IE YUY a1l & S1H 3 ulkelarst (Advantages and Limitations of

Satellite Launch Vehicles)

U ATA &1 ufeefiarat
TIANG YETOT ATl o Tol: W ®icd [AEA DI | o Has Td dC &
qosoll & f3UiTeet & Eee| AT |
o 3MYfSicd YoT: TAITT




HH fAhTd BIId| qigell bl dosell o
fAersl fawodl &1 B Sl IGRSIED]
AR BT BB e 2l
J&0T Elel 3 ol dId|
3ifds & sifdd Uodlg Uelsl
Hedl gl

qat: Jasd 9ot Iret gfd TaIuT chef ST o O 3¢ Yoryfid b
dgde gafaeuitg uefdes| ST 3 &g hl
ol: UAISIdl & PHIeUT il 3
AT el q&&%@?ﬁéﬁ
gauu Seffesue & gl JRty

e ddhotlcht Wfcedll




1. fA 3UAE (Artificial Satellites)

1.1. A 3UE AT &2 (What are Artificial Satellites?)
o PIAA IUIE ATeTd folfdid deqC & vl gedt 3iIe &I s b 3o Ugl ohi ufdshall dedi
gl
o SoTohl IUTNT Yadt, 3o UET T 3HeTTel heol, SdTe A AT heol 3T Tgl dob fb
&2 & TS bl foldteluT oot & T a5 oraT 81 3urgl & w1 oft & &1ehd &, o
fds sidefegtar siafder ecersl
o UEST PfAA 3UUE ANfATd edfaich 1 (Soviet Sputnik 1) faereT &, fd 1957 & Slod
fabar It o)
1.2. HIAHA IUUE & UHTE (Types of Artificial Satellites)
3TN 5 HTEITE U2 PiAeT IUTE! & dAael e YhTe &:
o Tl
° qaaﬁsm?ﬂm
e aifddlelel
o TN

2. §91e 39UE (Communication Satellites)

2.1. THTE IUSIE T 2 (What are Communication Satellites?)
o TRIE JUUEN BT gedft AT faeft 3o Ig il parm & TAlolhIdl Tha heal 3¢ 3
ATTdhId! Tl Ig UT dTU Aufal b fobT Sled fobdT ordT &l
o Sog UE UL olcddh 31T draiarelel dbf &[dTdl ol fagdle ddel & [T Bied fd>dT oiTdT &l
o T 3UUE Sefl et &b TTe 311 el g&dideul i 311 3ifeich dees Foll &Hehd &l
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Figure.1. Wm@rmﬂvﬂﬁr
2.2, T IUAE Hl HIAVUIST (Working of Communication Satellite)
3UIEl b AT EaITe bl Ul & TTE Agcaqul TeuT eNfdes &
o 3MUfSch 37ef Teerel IT 3uYE Bl aifedd fAveies auTol dlcy 3(cd YUl & Toh faIoicd
ciafders gar gl
o UTtd f&@7sTcs Y 3UUE gTel Ydfeld far wrdr 8|
o &5 B E3elfcreh b U A aTue gedt ug Ufd fasar Ardr 8l
o TColl UT YTt oheal dles IUcheul bl g fdeles UTtd gidT &l
2.3. FITE IUIMEN & AU (Applications of Communication Satellites)
o GEHTIR: AT 31T G-Il & &l &b AT HelsdIydd dTe 32 eT ST Yerel
hedll
o CA-RAfBE: AdTEs Shigdl Bl YAE 3eUdie! 30 f[Afdbca dhal & foaale vu &
AT o1 281 8, 31T Rfdscet caemst doft & 3eT ads Ugael of seid 8
o H-foYem: TuTe IUUE Ggel b TGl & Bl 30T Uelae! ol felefl 3uce derd &l
o dfbIn ddl 3flc ATM &I 3Tl ddIfld Heal & ST THh Fefald 3ie fayeia
Polfaeiact bt Taedehdn gidl & 3iie 3uTig &aft srefifid eteel & T faersa
Folfarefdct UeTel dhed &l
o TWiGAC (Smallsats) & ATETA & Feeale 3B fATH (Internet of Things-loT)

ddefies &1 fAdwra: foidgsT gedt @eafsil (Low Earth Orbit) & BIC & 3UUE &
YEYU] & HAIeTH &, §calc & Ts loT IUhUN chl HET bl deIdT ofl Hcbdl &l




o drEdfdes A ¢fBIN: Tosdrg Ufdadel, 3MMUeT Ueel 3T Ao U Hd ged
3[dcidhall & T aredfdd T (real time) STT BT ¢ deal B AT

o &t waRL: CHIfATTaT Ue fafalest Brefehdt I e, lgd I 3i1¢ BIsd dATATE
el AT IUIE & ATETH & UG &

o AU} YATEUT: Th IUIE 22T USIdT Helldulel, Tes 3iIe HATATE BIAchA! &b 3ifeal
AoTH31 T AT d heot B fST IUIE! BT IUT HedT &

3. HRAT TSET 3931 YuTell (Indian National Satellite-INSAT system)
o OMIT TSET IUUE (INSAT) UUTIes! TlelT-vierid & & dad g8l gee3 TATe 3UIE
TUTfesat 3 & U g, fAieret off UfdTerel e SUE! bl a{gifdch dell i 2T I 2l
o SAD! RITTGT 1983 F Y& & Uges JUUE, INSAT-1B & [&dTd b &1 ohl 718 eff|
3.1. HTed U INSAT BRIHH T UaTd (Impact of INSAT Programme on India)
o B7Ed I U IUAE YHBIU INSAT 3{IC GSAT, IUIE! ht Y&IB13i A Th dgd &3
g & fAsiad g qbht 8l
e INSAT 3UUE YU Sedtfdutel, gEeidTe, 2fed siedfdhal, oTuTe 3ie odfchard Eame 3i1e
HiereT YafodTel 31T Jited daefl darsii o &l A foaaferd Aot UeTel el diet dad
1 g3e3 TATE IUUE YUTfesdl i & Th g
e INSAT 3TV b1 oTC &A1 df faedfed el b ST Thg ot Uges fobt IT & vid:
o col-feranm
m EDUSAT: Th-dethl eidt yameur, difedl dhicthfda, de-3menfed foider
ST Wi Ygeye ddrelaia alfeic fadeur delch! &l Teh fdedd Y&
I 2T ol ob (o5 dg UaTTol Ug IYANIT a1 TATdT 8l
o CoI-Tdfdea
m ISRO CAl-fdfbcdl Urgese Wiviae o 2001 & Yb-3Hh-hledle
(proof-of-concept) Ucefol wrdcha & f@ed & &U & 2[& fordr Iram
AT
o T FATeel &g (Village Resource Centre-VRC)
m VRC o fdfelest 3idfler Wielficht @ierd dare vid cot-fafdad,
Sost-felefl, UTgpfads Eamers gde S Uerel &l &l
n U @Iel F BN & S HBIE vl Bl hic e il b
dftar sMfe enfadtes g; Arefior el & fT Bidae AFfqels, Areior srart
& T hleres fachTd 3 ATTAT IS Ufere(or 3Mfe|
o 3{TYcT Ydefel AT (Disaster Management Support-DMS)




m ISRO 3[dal (Bhuvan), 3TUTdchIcs Il Ydelel & 5T eiia Serad 3ie
MOSDAC (Jt&dl fdsilel 3iie &g fdsilel 3usig ger sfaasiy
@ g-Meteorological and Oceanographic Satellite Data Archival
Centre) uidl fdfaloet 8f-UIdesl & ATeTdT & Geiored af-clfoldh Sldtel
(geo-spatial domains) & UTETITh TTeTcbIdt bl TS hedl &l
o  3UIE HATIIE HIAGUT
o 3UYE TWEIdT UId Hi TJ ddd  (Satellite Aided Search and
Rescue-SAS&R)
o ‘SEE@EE?HT‘G’ mg—w
o fa<ita AT lead, vidd dfdbaT, &eich Tererddt 3fe|
o dAlelh FHI 3T 3-I'I§'|% f@vsis  (Standard Time and Frequency
Signal-STFS) W& &dTe
o INSAT YUt of Je-Ud, 37 gg-celvl & 811 3¢ glul (el chaf Uga dTes 84T ach aft
RS
3.2, Wf?ﬁﬂ? m?ﬁﬂ?ﬁ (List of Important Communication Satellites)

39918 J&TqoT hr J&TIOT IATeT ITIANT
akrg
CMS-01 Dec 17,2020 | PSLV-C50/CMS-01 AR
GSAT-30 Jan 17, 2020 TRIA-5 VA-251 AR
GSAT-31 Feb 06,2019 | uRaa-5VA-247 AR
GSAT-11 Mission Dec 05,2018 | TRIA-5 VA-246 AR
GSAT-17 Jun 29, 2017 TRIA-5 VA-238 AR
GSAT-15 Nov 11,2015 | UR-5 VA-227 AR, AT
GSAT-8 May 21, 2011 TRI-5 VA-202 TOR, ATaeereT
EDUSAT Sep 20, 2004 | GSLV-FO1/ AR
EDUSAT(GSAT-3)




INSAT-3A Apr 10,2003 | TRI-5-V160 EECIPAERRICIG

KALPANA-1 Sep 12, 2002 PSLV-C4 STearyg o T,
/KALPANA-1 TIR

4. 9T 31acliche] YUTTell (Earth Observation Systems)

4.1. 924t sracieel T 22 (What is Earth Observation)
o Godt 3{dcichel 8fd, AT (&g, oic, sftes) 3fie e ol favrersft & fe fale
AT TefIifasdt & 3ueT o Eefeld dear 8l
4.2. gedt sracsidel 3UIE (Earth Observation Satellites)
o gt 3{dcichol Yahle o IUE! bl 3eed 3idfder & Jedt i falrerefl dheair 3ile Jotds
greT a& I fobeft oft ufdadler ue foule eheet 8
o dfouid dae (equipped sensor) 382T & HTEME UL falool Eld & Wid UTchfddh Tealrail
T 3d3Ihal, 3MUer foterstt, ATeTa Ifdfafel & pbrevr gedt &f ufdads scafe|
o 3ol URUIH IUUE BIAA] UT 3dcdIchel ST & &Y 31 Yalol fobT Uiid &, 3iie et
& el A fafatool WleTobTdt 3 S&cht STl ohi Uil Hebdl &l
o edl s{acsichal 3idfeel Ulel Bl et Udhle avffepd fddT ofl &ehdr &:
o HIHH IUIE: HAHHA Db Sallel ohi folvrerslt 3ie Yafelarel 3ile aredfdes HAldA
Scl UgTel dheol & 3T
o fRaite AR IUUE: TADT WATAD U Haft Uobre ot yafaeur fovrerstt
31T ofvnifesep ATeTfaAvT Bl
4.3. qedft 3fa@Ida 3UIE & UIUAT (Applications of Earth Observation
Satellites)
o P 3l fAF,: 37T b fAdeu 3ile sigeul, Temrel Sfifadl, e fAefe, &dle sile
el e, S5auitd/ erdta fRgt ATIZUT Wil thedles 3Hichsl U GilelabIel|
o ordimevfia FHuf: gedl sramidhel 3eT ot dgradl & Udd, e 3ile deI Hulf dereel
BT 3MTeheol bl Gl &ehdT gl
o dol 3iie gafaeor: i fAfderdr wefur qufe, 3rcefd, def 3ile ITAIHATE AT, 8ffd
I YuUT J[cdicha, 31T bl 3HTchodol |




affa=tret, of-3mpfa fAstrer site @foter damerst: foselmifoiches, of-3Thfd fasilel 3ile

GedollcHD ATIUATT, 3ol el &, Ffoivl/dcs 3foaduUl, &olel &4, 8[chUtd

e 3iie of-YAfaeufty 3reade|

o 3SR HATELS: UThidch TGl BT chacdl, 3ffdl I haddl, 3ffdr efguT eI,
§uTe 3ffd ATSITAAT, 3T AGERIGIHUT fRIA AT

o HEAPR fASATST: HaH1fAd HBSB Uchgal dTed a¥ail ol Ugailal, dais! fEAfd T YafefdtraT,
eI 8171 b1 el 312 FHiereT ohi affdwiaruft 3iie TiesdTy 3{edol o fe5T goTyC |

o TTSftOT fABTE: T 3{fF BT ATGAZVI/ 3rerdal, areeels fAdbrd 3T faveref 3T sffar
3ffercy & 3MelfotchldheuT TTotetTl

o2& RAdTa: AT 3V & 5T YD wRTfeics hacul, dIe-dTe 3ol bl fafel
3¢ MYh IUSS/AT &b BIeUT ergdl affdt Iuaer ot Jfdeficsar ot fourersft &
dcmTee-3HTenfed fRHIe AT BrIgas 8l

o U TS AT 3ol Hedichol, Ues STElT ol YUTIe3, IUh o fUticsal ohl
3fotdTel, STe3Terd efddl Hedidhel 3HIe ies-fagd &b fe5T drge Il

o ANHHA 3T FASAY: A IUUE fedice oTeTeh IUheul & HiTd & il o dallal &b
T gedt ol Tasal dHed gl 84l 3Hidhel &b AT & Jublal, Sdse, ATl aul, dlge BIT
2891 1 oTgl 3T gl dob fob Ifeal & Ioa dIudiTel, T 3M1fe bt sifdsgaroft &t o
AT Bl

o 3UST Yaefel TTRIET: d16, Ichdld, J&, 3gHcral, by 31T TITH bl 3T vieft

fafeiost UThfdch 3MTUCT3HT bl dlTcsollcdich HATEST Theoll, UTefaich Udidefl JuTfes

31 folufa Faefol IUHUT UT Hejeiene 3ite fadhrd|

5. W?Cc[%ﬁmaﬁr 34990 (Earth Observation Satellites of India)

o 1988 & IRS-1A & 2[&3HTd Hed EC, ISRO o g el 3{dcichol SUIE Biod fhT &l

o ol IUUEN & Scl Bl YA HfY, s deelol, ergel foaalae, Imefiur fasmrd, Ffetol
gderul, gafaeul, difercht, HETANIS SHATE/T 3¢ 3TUGT Yatiol thl chde dheal dle> by
3TV & fT fosam AT 81

5.1. Hecdqul Gl 3fdcilhel U@l T T (List of Important Earth Observation
Satellites)

393918 geIquT hr J&qUT ITeT agu'q’m
akr@
EOS-04 Feb 14, 2022 PSLV-C52/ QAT 3eitehel
EOS-04 fArT




EOS-01 Nov 07, 2020 PSLV-C49/ 39S YT YUTTolT,

EOS-01 gy 3raellehal
RISAT-2BR1 Dec 11,2019 | PSLV-C48/ 3TYET JeEeT YoTel,
RISAT-2BR1 gAY 3deitehel
Hrefdie-3 Nov 27,2019 | PSLV-C47/ g 3Tacllehal
Freffe-3 faee
Frefde-2 @ | Jan 12,2018 | PSLV-C40/&efdie-2 | gt 3ideitchet
ELDIS G 399E AT
RESOURCESAT-2A | Dec 07,2016 | PSLV-C36 /| gz 3raciehe
RESOURCESAT-2
A
INSAT-3DR Sep 08,2016 | GSLV-F05 /| Stefarg & qeRoT,
INSAT-3DR 3TICT JeeT JoTTell
NTAFeTde-2 Sep 23,2009 | PSLV-C14 /| Stefarg & qeRoT,
OCEANSAT-2 gLy 3deilehe
Afgoft 39arE RS-D1 May 31, 1981 | SLV-3D1 g2y 3Tdellehal
HTE-| Jun 07, 1979 C-1 EXHITAT g 37deiehd,

FIRNEICS

6. 39318 ATd3IereT YUTTel (Satellite Navigation Systems)

6.1. 3UIE Sifddieret worest &am 82 (What is a Satellite Navigation System?)
o JUYE Sifaderel IT Aeald (SatNav) TUTIe Bid IUUE! ohl T YUTIeT & ol fasy A g
GITE 8f-Tdfelte f&fd UeTel ool A e gl
o ACold IUIE SAfalelel IucheUll ol IUIE! & 2fedl gIer efte 2aT & &rel Ufd &erd
hdl BT YN b Iod Ule[eEdl b ATl 3Tl wiTel falelffed deel & Aag dhed &l
o TP YU b AT dfAch dhdedl 31 dle Ug e deffd fadrel & dffa thes 18-30
AL gedt el (medium Earth orbit-MEO) 3UIEl & Th 3IUIAE &g glel UId
fasar AT 81
6.2. 3iafel Afdderst Yot & UabIe (Types of Space Navigation System)




3fdafeer sifadterst YouTest & &1 U UbIT &:
afes SAfdsterst 3urg wonedt (Global Navigation Satellite System-GNSS)
o dfYh Sildgel IUIE UUTIel (GNSS) I& IUUE olefdd bl dUfel chedl & uil df¥ch T
A 3neme ue fRAIG, Sifadterst 3iie T AaTt VeTel dedT 8l
e 2023 TP, TTT AfFh YUNSHAT AT &:
o TIh TSI HARDI Bl IBldes WfAerfaiar fadzed (Global Positioning
System-GPS) (1993 & Yt deg & dreg &1 I &),
o TH DI IBlde aifddlels] 3UIdE YUt (Global Navigation Satellite
System-GLONASS),
o el BT BeiDou Sifadterst 3UIrg UuTat, 31
o LU FY &b Jresifesa]
&g sAfdsterst 3u3rg wonst (Regional Navigation Satellite System-RNSS)
o St SifddNersl IUUE UUTIST (RNSS) Teb Zardd &7t aifadterst wumiest & ot &g
UdTal U2 Shddul UeTel chedl gl
o TTTHel 3 U RNSS &:
o GIUTel T araTeft-Wfatel 3udg UuTest (Quasi-zenith Satellite System-QZSs),
3ile
o afTedia &g Afddterst 3uvrg YTt (Indian Regional Navigation Satellite
System-IRNSS) or NavIC
6.3. UE AfdIN2rel & ST (Applications of Satellite Navigation)
o ATAT: SUIE SN oF 3T TRATaTl ol ATAT Dl AL Fofl & Bl
o ofdar 3ite fAorrett: fosefl Udbat b TRATT BT ¢ el 3MH &l AT 8, AT I8 U &l

T ailutel fadeuT|

o faddrTater: Acald Aar3il dres fddTel UTIese Ue 8iTe hal hed & 31T qHcalsi i ohafl
Sd 8l

o HIAG: SAfdNelsT HGRIdT, Aot &AM 3fie Taarfcsd e Whlee ddboflch of STl
@I 3Tl JaiT &

o HJLIUT: 3de], TSH 3il¢ 3T oo dufaldi acie 3l et Ao & BT deoa
TTeNfotfasdl o1 3uAT ded &l

o TeTal 31T YRTded: Cloll &7 3c&ielel 3¢ faedd dmee Ffaensil & fST @regel ot 3D
HTGIIZIUT heal & fo5C IUUE aifavlels ol Ul dhed &l

o 3faflsf /UM 9 3idfeer aTel foierst 3uUE aifadlers RReflae &, acis &u & siifde
fAeIfeuT BT st JaTd g1 g T aifadterst 3iie fAcsor-gdeft o1l ot wea & oft
e dhed &l



o &Y HUTS: ATeld 2fed garg digal (Unmanned Aerial Vehicles-UAV), fAATES!
3{1e gAY D! BT faicfeld ddseiics b &M 3feldel fddT WidT g, [ dcold ddbelich &b
TchidheUl & AT gIfde T IR &l

7. AT & ATd9rereT 3998 (Navigation Satellites of India)

7.. GPS Al UNd GEO &dfffa Afddterst (GPS Aided GEO Augmented
Navigation-GAGAN)

o UE T 3idfeer 3menfld &afdfd UoMe! (Space Based Augmentation
System-SBAS) & foidl ISRO 3i¢ afedid gargargl Wifeiaheul (Airport Authority of
India) gTeT &gch &U & fddfdd fasar I/ g difds Usteft 3gTel gaell &7 dob fdede
ol bl AT & AT TS 38Tel Eoll & U Hdlddl Hafd aifddleleles AdIC el
&l o db |

e 13 T®IE, 2015 B GAGAN Bicd theal b &G, 3Ted h 2lvd 3], IIId & 3T
STTqTal ot Tfolar w191 o eNfdes gl I1a, fieids UTd HeTel Yuifesdl &l

o GAGAN JUIIE! 3fi UT38 Terell oht TP YT & ol GPS favele Fee Ualel dbed! gl
g 0T & IS, HAG 31T IUUE hefl Ffeal b BT gt dicd! GPS fddeTes Ffeal
1 BTk Hedl & 31T Tg Tcdd IUIE & &dreey & d1¢ i Fgcaguf vleteprel aff garal
Hedl gl

GAGAN &1 HIf

o GAGAN & 8led & fdfaleot ZiTell Ue fE=d AT3E TWhed Eceleil ol Tab dc aMfde §,
e Efeaet Sthed &eerel (INRES) ShEl oildT &, Uil GPS 3UYIE 8¢ Tehdl dhed &l

o TP HAlece Teelo], S3el ATeee dheles dee desf eeers & Sl Tehd dhedl & 3H1e GPS
EITE Eeel Tolldl 8l

o dieNfed 3ide dgen ol amedia 3fufedeh Zeelel (Indian Uplink Station-INLUS) &
HTEIH & 3Ufcsoh fobdT SITdT & 31T fihe dffel afgfdeh IUUET (GSAT-8, GSAT-10 3ilg
GSAT-15) & TP f&vele Ue yaTfed fadr Ardr &l

o 3d f&Tcles ol ATIDIE FfAATEt GPS f&veTes Eedel o aTel T9Td g, fAdasT 31f § fas
g oft SBAS &afd GPs feeftae e faveies ol Ug &chdl &

Haed §F

o T GEO T &MY 3idfeel i GAGAN faveTes dalfed @hed 81 GAGAN GEO UGfgd
3hIchT & 3iTefc5aT doh Thesl 3MT € 37 GAGAN YuTies! Ugleft ¢elf & fdedme & fau
45 dqsf Teerell ol el theal i efddl T&idt 8l




o GAGAN, GNSS Jofes greT eTfad sidefsa siFfdeh 3gdel 9166 (International Civil
Aviation Organization-ICAO) JTalehl 3¢ 3ifeifdd Werm3il & 3ieléd T avifddh
JaTfaieht Afadteret favetes eTel dear 2l

o U UUMH 3o 3iAeIgd SBAS UUMchdl wid fob Yollsce Tecd dlgg Tfedm
JvdACerel faecd (WAAS), ZEIdt fadeeersrdt afavierst sitades Afdd (EGNOS), 31T
WTTeft MTSAT de®Tse 3ivdicerd faeed (MSAS) & &1 3ide-adrfesd g, 3iie 84 8
& forafer garg SAfd9terst ueret dedt &

GAGAN 5T 3{IIIT

e GAGAN JUT®! BT IUTNT doduftd Taerell & TaiTdT Ueere 3iie dal &t foveret &
e far AT g 8l

o g HIIAT 250 I fAVeIBIT &b fHT Afddlelsies TgIIdl Uelel doe Achdl &: oid hlg
&ol fareft cafdh efed ShifeivT Ue ugddt & sife eesd Yefedl & eideur & fe aff|

o Tor ® aff ety TSN & ST 2ig Tdle HAalutdic faecd (RAMS) 3iIE T 3MMeffoicd
Udielel YuTTest faohfdd fabT GiTel cht THaHTdGTT & Gil GAGAN YUTIS3T ol 3TN et

o Cfthch WA & Tdal &b 5T dTedfdes HTd o ATATATd bl Uafeld dheal &b [T GAGAN
f&veTes o1 oft 3ULT fba AT Tk &

o 3 &1 & AGHSHIT el b ST dsllfoloh 3feleiellel, UTchfddh dieielal 3T affd
Taelet, TRITeT 3MENMfed TaTe, arse 3 ufest enfds 2l

7.2. oRdl S & FA  Afdded (Navigation  with  Indian

Constellation-NaviC)

o G2l i f&RAIfA, ifddleret 3ite ST bl Taedchdl3il ol Yl el & ST, ISRO of Th
AT aifadiersT 3udrg Uuest ZRfud bt & fad Afddters fag sfedel dhigcesers
(NavIC) Tgl dArd &l

e NaviC I Uge> HIEd &41a sifadteret 3ug Uumedt (IRNSS) & &Y & GTell HTdT 2Tl

o SHDI AT 35T AIed 3¢ IdD Usiel A fayeeiia ffd, sifadere 3ile &erd dare
el doeall 3T IUANTahal Bl 3ifeids Tciardl el ddal &l

e NavIC T TdTU UeTel dedl &:

o OINIeh IUINThdi3l & for dAlid fRfd ddr (Standard Position
Service-SPS)|
o TUTellfddh IUTNTHhAl3il & T ufdafeld ddr (Restricted Service-RS)|
NavIC &1 &IT661

o T VUNI H5d: G- 9T AT gl Ul o1 3idfder s §, 7l &1d aifdvlerel 3urgl &
ol 81 02 offd &8 B, Tt 51 IUIE & f&vaTes Ut dedT & 311 303 fafaiost Sioquil
H ST Fedl gl




o 3idfdel Hg &, o[Rfdd hell (Geostationary orbit-GEO) & diel IUWIE 3iT
AT des Ug 29° & FhId b ATY Joddblfcdd Hell (Geosynchronous
orbit-GSO) 3 TTe IUUIE &1 Toft IUUE g TT eI 87 i R e &l

e 31TZd of a¥ 2016 dob Heft ATd SifdJTersT IUIET T UalquT YeT o fe5ami 2016 &b Hed o
3UIE UUTeSt A1ey oft g1 ITE| gech! 2[&3iTd Aol 3T 3ied TuTaltidb 3ifadrell & foT
T &aTe Vet dedt & gE 2l

o Uidfiefl tedd & T fod=IuT dg, Eeth &aTd Ffaer, uf 3ie 3rEsdT faverell eeld,
S~ ST Teret 3nfe enfdie

o JT38 TITACT IRNSS ST/ & &L 31T TaTchal b T fAddere &1 Ig olefd ffa
&t folverefl, weftar 3iie Tt ATUEsT bl ITuTaT 3ite SifaviersT STt Ui Uelel dhedl
2l

o U UUNS I 35T Y aedid a1 & 10 Hice & dgae 3iie fée AR &
AT~ 3Ted b TSI 3T BIHI 1,500 faatt dh Ures & & 20 Jffee & Sgae guf
fRIfa aciardr UeTsl et &l

e JE, 2023 & ISRO o NaviC b HidTal 3HTel dics! HB [UBH! HAITH DI gg el b
T T o1dT NaviC 3uTg (NVS-01) Sied fasdT, Tl NaviC ot ggret Uiet o1 8l

o NaviC & el 3flel a3t FeTedrsii & Uganu] Tt ohi fahosdl, 3udg
gfdeeiyel, efifdid hadd, allarge ddies, deell 31T Tlohere enfdies gl
HTed B! 3Yft o Y AfNers yonest 6t sraegcdr =l &2

o Tt AfddNerst UuTest bt 3iTaedchal s ded & Ufd & fd Ufdpe ufefRfad & fageft
ehIe grel faidfAd affeh sifadtelst 3uarg Yunfesal dob Ugd ol ITmeet ofet 8l

o SAD AT, SHDI HUsil oifadlersT YuTes ared ohi f&RAfd folerfeur darsif & sifeles
d‘|CnICDdI Ydlol ool ﬁd'IGG CerRulll

YUTTcSt & UG 3o AdTC o 22

o SifddereT & (BTl YUTIH! TSI THT o, 3MTUCT Ua e, §s Uaeel 31 ATl A
Feg dedl gl

e NaviC & 3EIUIIN & TRI1Y, gaTs 31T Hae aifadleld], digel ¢fdsT, Alarse Wiel &b
ATl ThidheuT, fAdTsfeds Sel oowe, Uee ATfAdT (hikers) 31 ATAAT & fT ST
Sifadteret STgTadr 3i1e gradel o T €ed 3iie 3TaTdT aifddterst enfde &l

8. TIMS 3UE (Astronomical Satellites)
8.1. TN 3UTIE T 22 (What is an Astronomical Satellite?)



o TP FINGIY IUYE hefl o f&ld Teh fdere gedial g1 Ig gadt & argdicss & gedead
fhT el 3reet deg & Gtal A Hefd 8|
o SIDI SIPILS SATAI dchoiich Ug ol Tdg & dTddTel & YSersl g fdell delled &0 &
P e T &l
8.2. W fasral & Ugeh 3iafiel ATeT & UwbIE (Types of Spacecraft Used in

Astronomy)
E911s faTTel & UGN faT ATl dTed 3{dfdel UTel i dhg 3HeHIT-3HeI] Uehlel & faafTfad faban
T AT &
o TN AT 3UME: 3iafder & fafdool Uoble & TN el 3iie Tcalail ot Hid &b
T 33U fsa AATaT 21
o UIGARY] ASEEMST 3UAE: fafelse Yol & e & &eifouid Uil dfifoichl ol fay &
HETAPTE! 3{Ie T, 8ffd, ofiadises 3ile dIgdige U AU, dg3iarefl Sl ghgl dheol
&t 3refafa 2a Bl
o Ul IUAE: Uiell 3{Ie TATetac! oot difelp1ail 3 eiedeail ue siafder-3Mmenfed 3redere;
fRfdsca 3ie ot fawiTet ot TR & Hgcayquf sffdient fotardr gl
8.3. TN IUEY & 31T (Applications of Astronomical Satellites)
o AT PT ATAAH Follall 3T SHPH I 3T TATAE el TSI TTaT3H BT 3feTTed
el
o fdfalool Ul bt AdEl & ATl TallaTl|

9. 3(c[EelTeT 3UIE: TEEIAT (Research Satellite: ASTROSAT)

e PSLV-C30 of 28 fdddg, 2015 @I foldeT gedt paf &f aed &l FAeel a3 3idfler
JeIRTST TEG AT hl AbodIddd ®ied T ol

o TILIAC Bl 3HUal Ui UedIg i dGE & Teh Y fae[d Jaachid Tlargal b £eddio],
eTavTal], foldal 3ie 3 FHolf Tard-¢ 71 A sedlis bl foldiefv] dheal b (5T fauirget
BT IR 8l

o T IYUE Dl ABHdl b &Y, ISRO o TeIAT & 3(ehidich o &Y 3 Teglde-2 Blod
Th2ol BT UedTd T gl

o JefRNesl &l AT Tideidhles Ula af T ofT o5fdsel 3dal UGl fAersl 2022 & ger
fopan




3idfeel dereMesl, Teglde & AWhed YU & &1, ISRO o #{led bl Jof Jfalar Geif &
Adg A eMfAAe oe fed, et ure 3ndbrefiar st 3iie Ufdsanail o 31eadsl dhidl &b
ST siafeel geefte 8

TEEIAC & daAlfac 322

g lol Tl 301 &5 Elcs dle STgold! CIe UUTes! &t I FHoll UfehaT3il ol ATl
ciol fadrel & Jaehid &1 bl 3HofdiTol Il

TBTRRI & U drel YoTfosdl 3 aTel Wodt &1l 3ie 3w SHulf Ufcharail bl 3fedded
el

3{TehTel & oTC FHfeItd Jvvde Tad-¢ il ol Udl ITTaT|

USTaITeft &1 H e ol Ueh HIfAd ITgaT & AdefuT dheai

10. Rite ATAIT 3STIAT (Remote Sensing Applications)

10.1. f¥aite &fA9 &1 22 (What is Remote Sensing?)

fodlie dfdur faseft &7 fady & siifdss &U & I1T fdal &t uerafdd 3iie Iadfold
fafdseuT Sl Bl ATUGE IAdT ofifdds fAeTdrsil T UdT o9TTet 3iie fovreTsft doeat oht
Tfesan 8l

faely Pbare o & eide] Bfdai T dhed €, Ut eferchdfal ot Yedt & are & vl ot
TS H Aee BHed &

10.2. fRaite ATA91 & 31T (Applications of Remote Sensing)

PHfY: B b (R 6 UgiTel Hell; B b UbTe, fAgt bl oiaft ot AT 3ie Hd
I BEAS H UTail bl ATAT bl foAelfeuT healr; fAg ohi faeTdrsiy o1 dAreifd-or, fagt
JeE[eT ToITC, Bhefes 3cUTGol ohl Ydfaldilel; 31 g hi fourerstt

arfatdt: aoT &7 301 dol & YhIe I foAefeur; defeufd Helcd; dail thi helg 3T Tl
ot 3T UE TAAdAUT; 3i1¢ STATSATE SHoeTal|

FAEEARR 3 adta farmsht: Fg@mR deof ot Ugdre, ABc! Teid 3T g
ATl BT FHedichel; Ulafl ohi I[UTardl, dTYATel 3¢ ware 3iZ JWblel b YaHTal bl
foTeToft; dete dotedfd ol ATCIIAT; 3i1¢ ALY HauTdl bl folerfeuT|

ffdstrer: 3merefelsdt 3fie ETdelicdieh HATGITHIUT, Tfolol 3¢ EIggicbleol 3HoayuT,
qfaeuitdr affdsTret; sfaeicel ATelAUT 3i1e folvrelstt; 3ie 8{-&Idel ATeIfaAUIl

W fastTet: 3MTcs{fat ATGIALAUT 3ie fovTerett; ath bl AICTE AU, oidt 3iie sfies ot
g ot foTeTefl; |16 ATGIA=IuT 3iie farerstt; Iosferae ot vifdefiesar ot favrerstt; site
s folahreft dfdet o1 AT
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Figure.2. & dfder gfshar

1. aedta RaAte AfA9 3urg HRIBA (Indian Remote Sensing (IRS)

Satellite Program)

11.1. Uf}<T (Introduction)

e 1979 3{IZ 1981 & Thdel: Biod [T IT aTEche-1 3¢ 3TEhe-2 IUIE! hl Thes gefel
33Toll & e, afed of daqeft siredta fiae AfA 3uvg Brdfeher faamfad e g&
foba|

o DIAHd Bl PfY, ofes FeTered, difeichl 3iie TfefeRfddhl, sffdsTol, Tesald, Tadt g
Tcesal 31T detd Yeielel & &gl i ey sfefedaeril ol ddrefol theal & BT faofdd
fobar I el

e ISRO & dgd afTed & feafle AfAIT Bbrdfehdt 1988 & IRS-1A (Taceft sicarelfoics sifuefear
feaiic AT IuIET h 9j&TST A & UgasT) b el [ g3l

11.2. Y3{E &fHaTE (Principal Capabilities)
h1echal 3 diol U T3l ol faedre eNfaies &:

o JUUEI bl g FThIfcseh chell o feuirgat, falarfur 3ite gaifud dheell

o 3idfder ATaT foIAU], BT ATV & AT-2TY Sl WATAIT 3iie sfasaEHT & fST
T3 eeelel TITMUd cheall 3ie Ealfesd dheelll

o Udtofl T2 Ue fafeiost SroUdIvT o fST UTed ST ohl 3ULIT heoTl|




1.3. Aol aedia fRale Af@ 3UIE (Important Indian Remote Sensing
Satellites)

ST Y EIqoT BT aef CiFss|
IRS-1A 1988 Sicrererdiefl, sffet IULIT ATIfIZ]
e dfachl wid dog  &dcel
IRS-1B 1991 3TV & fo5T IUAWT fasar ATdn
IRS gl
IRS-1C 1995 &IITaTal & geme garml
Sfelol 3feayul, adta favrereft 3iie
IRS-1D 1997 3ATACT Ydefsl Wid iy b Th
fdeqd &t & ST U fosar
MG
feetefde-1 2003 J[eT STefl ATIfAIuT, thefes gt 3ite
alfoicht Wil Eefelel ATelfdAu 3ie
fReefdc Refiefelc-2 | 201 el R & T IUAWT
(Resourcesat) | fRaefic-oa | 2016 o SATaT 8l
PHIetde- 2005 Siqelletdiefl  3fie I=r-Rivieyere
: AT 3l & ST 3udT
PHIcrde 2 2007 fasar oirar g
(Cartosat) Hefde-3 2019 Plcide-3 il HEC M C o]
(hyperspectral) Bfadl B BT
el ol 3fdfeeh ererar oft 8|
3flereTdic-1 1999 qAdl  Hdg dIUdlel AT,
3fleredic HAEIEANTE T AlIAAUT 3 A
(Oceansat) 3ftereTete-2 2009 Udel dace AGRAT o ERE
fastrer ddeft siouaem & T
39T T AT Bl
RISAT-1 2012 2ol 3wl A fdAfesp Tude e
(SAR) &de & Uil 3o diee It 3/

RISAT-2 2009




RISAT

ufefeafddl & oft gedt &t dedld
Tidel A HAcg dhed Al




ISRO 3R TR & TerT IdRET Hrisha

1. 3ed & siafer srdfcea & ddfdd dRMTd &ede (Institutional

Structure Related to Space Programme in India)

Ger & sidafeel vfdfafdar 1962 & afedia ergiar sidfder siefeiemst @fdAfd (Indian
National Committee for Space Research-INCOSPAR) 1 &ITUlT &b &A1Y &[& g_s,PI
3eft o, fdsdoidyedt b UTd IeT gadelfddes eldbe wlfoddl eeelsl Ue oft Bl gf&
fopar a1 2

3Tt 37df3ear 3SIeieNeT ToToel (ISRO) hi TRITUSTT 3FTed 1969 & g &l

3T TIHIT of 3idfdel 3T DI ool fobdr 3fie vl 1972 H 3idfdel fdaimr
(Department of Space-DOS) T RIS bl 312 f&dae 1972 & ISRO bl DOS b
ded 1Tl

3idfeel 3T el o ATATAIoh-3iTfefeh T8l ob fST 3idfdel fasirel 3ite Urenforeht &
faapTa 3M1T 3IeIVRINT o1 JaIdT Gof & T[T Sfifa Jottar g 3fie sfTedl sidfder prfda
& BIfeddel ot G&IeE dhedl 8l

DOS Fol WIfehdll ol &I &Y & ISRO, afffdcd 3ieidieel Javrencs (Physical
Research Laboratory-PRL), 2SI dAIIIEdId  Heldelel UaITenssT (National
Atmospheric Research Laboratory-NARL), 3d¢ Ydi-3idfear 3reluaiar oe (North
Eastern-Space Applications Centre-NESAC) 3ilg &dfi-thsded  TAITRMST
(Semi-Conductor Laboratory-SCL) & HTEId & bdffedd dedl 8l

Cfgad hiufeels], fd 1992 3 Tah TeehIel TaTidicd dlesl chloll o &U 3 ZTfud fasar
7T, 3idfeel Icuret 3¢ AaT3il ol fauuTe et 8l

ISRO ATATHT H BIAchd HIAfcsT IUUE i, Jedt racdichel, YarauT Itel, 3fdfder
fasTTe, 3T yders SgridT, 3idefeeta dgdvl, faeeer fayesiiad, gear ife v
PHIchdl BT Hddiead dbed gl

2. 3Rt 3faflel sieEemsl &I6al (Indian Space Research
Organisation-ISRO)

2.1. 9fR< (Introduction)

ISRO &iTed bt 3fdfel tolefl &l
S GGl A afTed 31T ATeld WIfd &b fo5T aTg] 3idfdel & wrail ol UItd el b T
fastret, arfaaifadht aife enfardht enfde g



e ISRO Uge) AMedid TG 3idfdel sreleiensl AfAfd (INCOSPAR) ff, foigqdht TIgelT
1962 3 <. f[Achdl ATeTI8ITE bl hetoll & 3iofere ohl T8 offi
e ISRO T I1&4T 15 39TEd, 1969 hI INCOSPAR o ZRITeT UE 31T T
2.2. 322 (Objective)
e ISRO/DOS T HHY 3I&ey fafeleet TG 3Mdedh I3 &b ST 3idfder Wenfircht b
faepTar 31T 3reIurdvT 2l
o T IZLT B YPT dlal & BT ISRO o T Y 3idfdel UuTast wfia ot &:
o &I, THIfATTS UATEUT 31 A daeht dAare;
o Taeral &t fouTerett 3iie uderT;
o 3idfder-3nenfd aAfadters dar|
o JUUE! DI 3HTaedD hefl3il A RIfUd Bhel b ST ISRO o IUUE YUY UTel, PSLV 3HTE
csLv fawmfad fau &l
2.3. AT (Headquarters)
e ISRO I ABITHY SRS A &l
o USUUT lel fachdl &TEIaMe 3idfdel dbg (Vikram Sarabhai Space Centre-VSSC),
fasdeidqeet 3 FeTC ord 8
o JUYUEN DI Y 3T T dcdlsc dcd (U R Rao Satellite Centre-URSC), ST A
f3oATse 3ite fAomfad fasar Aram 2l
o 3JUUE! 3fIc VAU ATgell bl Tehlcheul 3flc UaquT Idter edel 3idfeel g (Satish
Dhawan Space Centre-SDSC), $figfedier & fasar wirar &l
2.4. ARAT 3iaRel ®rdea &1 fharsadst (Execution of Indian Space
Programme)
DOS o 3Uefl THefl ISRO & dedd & 3idfder fasirel 3ilg 3idfder Menfoidhl & U ol
eI ¢of 311 [AdfAd dheal & eed A faldeliosiid dIichd fddfad T &:
o JUIEI bl USUd heal ohi caceft efeTdl arest USquT Aol Brdichd
o IS, WS, deret fasirel, felefl & fachrel 311fe o fo5C INSAT Thfehdll
o fdfeicst fAdreaies Jeedl & ST IUAE AV & 3IUANT & fST fRaie AfdT
Bfchd|
o U fABIA & ST 358 B9 dheal &b AT 3idfder fasTrer 3ite Wbt & arejeiens
3i1e faprd|

3. T siafker fAerst (National Space Missions)
3.1. TS aT-ATH 3iifTee fAerst (Mars Orbiter Mission)



3.1.1.

el 3iifdee fAersT (Mars Orbiter Mission-MOM), T FHITSUTST & STTA & ATeTT HTd]
2, 3T 3dfder o efed o1 UgasT I 2l

5 ofddd 2013 I Blod fobdT IT 3idfeer ATl 24 fAdE 2014 DI FITes ol el H
efard Ig T2 e

afaad sidafder Bbredehd, NASA 30T I sidfder Tt & &1 ISRO FHITS Ig U
UgTiol aTest Titeft siafder coieft 2l

UfRUTIHAEAEY, 3ied of Uges & UATel & 915 Ug UT Ugdel dIesl Ugedl qel Foldhe
sfagre od f3aT 3i1T Ig o1 Bd duic | fobar I

MOM T IS oht Tdg i faeradnsil, Tferet fasieT 3ile F9Tm I & aTdTdeuT ol UdT
I 3fTe foldteruT dheal o fo5T feuTget fabar I el

S 3(cHIdl, Sl g Ue Ufldel ohl FaiTaoll I fuwes 3ifedcd & a1 & YBdTs dhed &
ST 9975 g & aTgeiges 3t Hidel ohi &Il U Tob dbicd eier aff fasa|

MOM §18 U2 39aseT (Equipment on board MOM)

BISST AAPBI BIEIdIee Th 3delyul A (cell) WIcHCE g1 Tg HIS g & HUdt
qrgeiees (digefee 3ile Toeilad) b duichalld 3ieadel A S 3iie gragiotel i
ATae T[Sl I AT &l

I UE & AT e dae o Hur-ufd-fafSast aeiddr i Tidl bl AU deal hh
AT & AT FHITSH Ug &b draracul A Hidel bl ATUS b fT feuTrge fobdr I ol
T CFEEDB RS g BUlfere TarsTsore Th Idefl goddllel edagidice g uil |
& 300 amu &t AT F el Tede BT [AeSYUT Bt F TeIH g, g i A
FHITE UE & AIYIHSTH bl I bl §8T 3HSUTd 3M7dT &l

AT B3 BT BIAT A Ug bl Adg bl faTarsit 3iie dede & a1e o 3iie AT
&t Ifdeftes aearsit sie et &t farereft & fST 3uaef Aetemid dt &

YFHes AT Aailefiee aefe Rafle Afd B IUGNT Hedh ddg 3T agHASHI
3{caYUT & fST & 31T IS Ug & aTdTaeul A /s fafdbeur & Tidl oot oft udr &9mmar
gl

3.1.2. F9Te fAere &t 3rafeh (Duration of Mars Mission)

IS hl UNoTell B HAglal &b fHereT Tfidel &b (BT Falls 918 2ft| gTesifdb, SefeT adTol
qTes GealadTd 3iie Tctioh dheftd guiererel 3iIe WBTafear & whIeul 20 oI geiof i
I g8, foieard 3ivTes bl 3 3(UsTohle hafl & Udel o dad 40 Tl seiel Idmeel
Rl

el pole uRRfRIAT) # B Helal dob BIdH ddal & d16 aff faall a1 b fAerae & drel
3T Bl BIH Dol MOM ol T 3iT F81 U &l




ISRO of §& 3{deie I IUAWT ST BT IUANT heol & ST fdhar 3ie s Ig ot
fefadt & ufefid gt b feem & rat fosa

fSd=0T 3¢ BTl Sblg of g UgU, faehie, wdrel 3¢ 3fcd fAere sifadifd
HC3l Dl dgol hedl &b [T MOM b didel bl 3¢ delel b ST 3Taedeh hefid
qere fhel

MOM 3UcheUTl o & HIAT doh DI dheal & Cefl dhole uRfRfAaT & oref dhal &
ST 3ueheur ot ufdfhar 3iie ZaTeed ol eieTsial & 8ft arqe A

3fereae 02, 2022 D1 I TN I o 3185 2022 & &1d & ot UguT 3fafe & yder
Yol & dIC gl 5 Aifdd egot & fAT f3uiTge gl fobar Iram &1, MOM o gedt & are
&udh &1 ST |

31975 f&5T, ISRO of Teh FTeT GiTdl fabdT fas MOM bl Jdeu o 5Tl & Faft Trard fdthes
28 31 3fIehIieh dle Ue get 9jd Tifid e feam Ird|

3.2.9¢drel | (Chandrayaan 1)

TGSl | 3TTed ol Ul Tgall faereT el

fateret & aiTed, gollsee fhITed, Sdch Tod 3, Tafoft, JevTidr 3ite Tdfieat grer
foifdia 11 dois &l

22 3(areae 2008 B sfigfehler & PsLv didhe Ue olod fddr I dgdref faers dga
&l TIBTRId & §T¢ A 3T Thdl heal & AT fEuATgat fabar I e

3iafeer Atel TgdT ol Tdg & 100 fabaft ot HaTe U TgdT ol Ufdehall che Zal Tl

3.2.1. YgATel WA fA2rel &1 AT (Significance of Chandrayaan | Mission)

Sdol TGl b ITAlolh, Hfotol fasilel 3¢ dedie-apfales ATGIAZUT UL el Thdd
faban

TgdTel Yo[dT o 3¢l of fadae 2009 & TgHT Ue Ulefl ol IufERIfd &1 UdT 5911l & deg
Call

3.3. dgare fgdta (chandrayaan 1)

Tearal fgdta, dgarel Uefet o d16 ISRO bl Gaiel dg 3ieayu] fAer 8

S TP 3iifdce, f[Achd ofid Pl T wse 3HIe Tailel olldl ol T 2ide emfdes ol
3idfeef ITel oY 22 TIeaTe 2019 T GSLV MKIll-M1 gTeT gl TGel o erdier efdeT sidfder
& b G Biod Ug & Slod fobdT ITAT o

g2 3{1e 2Iae B 6 fAdae 2019 DI gl & cfeluft gt & & 3dea & fST faeffed
fosa I e

Uch dhes &Ied Bfedl 3iTed bl dlfadd &Y, Tch 2o AT 3i1e el ob dTq Tigal
Ug 3ddol aTes] dielT ¢el §efl adll




o g3, 3deel bl YITH Hed e ®ed 3HUal sfcd YU U & aceh I T 3T
FECEIPESEEUI
3.3.1. ferst & 32T (Mission Objectives)
o TGHT Pl g Ue ATre-32IT 3ie Q91 &fdd Us-g-Us T fAere &redr & ST vaiE
grenfaifasal o1 faehrel 3iie Ugefol deo|
3.3.2. fa31Te1 & 322Y (Science Objectives)
o RIBIPId, Ffolol fasiTel, Adg A leich dedel], YdHi-aflfdes fArTdrsil 3iic dhavile
g aTddevl & faedd el b Hedd & g dsllfoidh SiTel bl faedre el foerd
AT bl Idfd 31T fabTd ot dgde HAT &l TAb|
3.3.3. Tigard fgdta fAerst &t urifiiasar (Relevance of Chandrayaan Il Mission)
o fAWesdl & dTavie, fere & siifdee 3iie 3fcd fBedl of AlHed &Y & i fdar 3T
STelehTdl Tahdl il
o UIGIhId & TGdT U UTeft & 3HUISHT <hl JufeRifd, &ie TaTes1ail & a1 & Hilefahldt 3112
BIC dedl &l &1 enfdes ot
3.4.9gard 1l (Chandrayaan lil)
o TGS lll, TG bl TE e Fefard 51291 3i1e g (roving) & US-¢-Tg &iaTdr Uefeld
el & ST TGTeT || T 3igiad] fa1ere gl
o Td 14 WBTE 2023 DI Hdllel &del 3{dfer g & LVM3 M4 §IeT Blod faba I, 3ile
8¢ 3112 2Iag 23 3T 2023 I Ug gfaiufl ¢ &4 & uTe 3l
o SUD Y 3Ied, T, TYh g AT 3{1e il & §Te dgdT Ug Idcel dlesT diel Ger
311 TigaT & efeufl ¢fd Ue Iddal aTesl UgeaT Gel &el I 8l
3.4.1. AT 1 & fAereT & 322T (Mission objectives of Chandrayaan Iil)
o TG hl TAdg UL Fefeld 31T T2 ST (soft landing) T Ugefel deall
o TGHT UL TNdE b EdTol Bl Vcefol dheel
o TTETe] diTfoich YN bl EiTcsol dheolll
3.4.2. TgATel 11l & T (Components of Chandrayaan lil)
A Th cacell Bse A, UUNGel Al 3¢ T dlae enfAe gl TgdTel Il &b B
(farcheT) 3iie e UeIE (FsTleT) Tgae Il fiersl & &aTel gl &l
YONgat ATSR[S
o JE U Siad uvidlt Eedel g faidd Tdh deh Td &1 die Uales oI &idT ¢ 3iTe efitf e
T 93T fdchse 8IdT & Uil o8¢ & [T AAcaIdIulel &edoll & &U A B hedT &l
o T dg el & Yot BT TSl Heal &b [T TH IUDeUT g foid TagIUIesiedgt
3T gfdeacs Walc 37ef (Spectropolarimetry of HAbitable Planet Earth-SHAPE)
gl oAl &l




fawar
o TGHT UT AT BT & (ST fAchdl e [ &1 Ig didel & HTHIE Bl g, fAdd
TTE ST THIT 31T AT BT erecel & ol UIh 800 gl bl T UST ool 3 Tefd B

o Adg & ATty IUT bl ATYel & 5T Il 8{des a9 YT (Chandra’s Surface
Thermophysical Experiment-ChaSTE) STTdHdb Tdh 3UdheT,

o I TIG & HTAUTH b UTId T ATYal b 5T Tig afch Ty Irfafafel 3ucheur
(Instrument for Lunar Seismic Activity-ILSA),

o I 31T THIGHAT ATdTeUT I Hedol heol & [T dgdll & §8 3ifd Fdgelefies
3MeTdiges 31T aTgdiee ol 2fedl Telleldft (Radio Anatomy of Moon Bound
Hypersensitive ionosphere and Atmosphere-RAMBHA), 3le

o TUGHT b HUTl b AT NASA geT Velel fodr I Th folfshd dule
eeiferesaee B2l

Uasilel
o USIoT S & Sifddtere] dhare 3iie Ueh Eiese Uoles g vl 50 die faoies! Uel ohe SehdT &l
o TAN WY AdE JAlfcdop FHedell b Hehol heol b (BT &l IUhUI &, Teh 3cpl
Uiféehes Tard-¢ dagidfice (Alpha Particle X-ray Spectrometer-APXS) 3iZ BuTd
Ofd Sichel3ol TagledIdt (Laser Induced Breakdown Spectroscopy-LIBS)|




CHANDRAYAAN-3 IHHIA S SHOT TD THE MODN

The powared descent will begi 9-45 g, in four bro 'Iph'l.'-
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3.4.3. Wgdrel Il A afdade 3ﬁ?§£l‘l? (changes and Improvements in Chandrayaan Iii)
WAPpd UaIs
o Tgarel 11 P fAudld, fAerdt fasher e5ge, Ustiel 2iae 3ile Ta siifdee enfaes ef, dgare il
IHdc T Bae 31T TH 2Iae & dafouid gl




wdfos dgdre 11 S 3iifdee A ot goi-gfie 3udheut 3, Tgaef 11l &b Yuileel de]es o
SHAPE ST1aTh T Tdhes 3Udhe Ul 2T I

Joold B elAdTe

TGATST 111 & 58S A TG ol Adg Ue 3ddal b arele siifdee 3ile fRers fad=ur & are
AT A TEIIdT & AT "Bge Fde T UdT BINaT 3112 §aTd hare” eNfAe &l

CiECGRI

TG fashal ©dge o ULl bl HuTqd fohdT I7aT € difs Ug fAfAd fodT oi &b fob Tg
10.8 festeftes Ufd wie &t I1fd dob &efeld &U & 3de &bl

CHEC DS

TGaTe IIl fAereT 31det gt dht qeell & 3ifelds Zefal o HiTaT & aTfds I8 JfelfAd fasar
1 dob fds Tfe 3Maedes g1 i Ig 3ifdd fAele & FeeTd bhe db |

3fdkp Ae AT

STC fAchdl 582 A B ¢l &b T b dTel Biel Ue &g Uale gl

31fAfdeh 3Bl 3T dgde ATTedae

TedTel Il fHereT i HITe -5 ST TITH A HerIdl & ST 3ifdfdh 3UdheuT 3iie 5ddh
Ardeade 3 sft 3iie gere fobe Ie|

3.4.4. siafeer vaifdai dgan & efeioft ga &1 srcauvT Tl Hee aradt &2 (Why Do

Space Agencies Want to Explore the Moon's South Pole?)

gl U 3deol dics fUses Foft sidflel ITel dad Uges Teall & afdHed &l & Ul &
&7 & 3a2 € ohdifcd gl oilell 3HTeTal 3i1¢ efeld &1 a8l IUcheull & od 3 falede
5ol b ST §3Tab 311 dTUaiTef 3ifeleh 3fojdhes &l

g b1 gabrel off Fiofe g, il die-ddfesd 3ucheull ol Hulf ot faafad 3mafd Uearel
hedl gl

ETo3I1ob, Tgdll &b gt &7 37391 g1 g fgeel ggul ohi gierefl & faeTl Yt deg & side
&7 3 €, 3ile aruaret 230 et Afcaaer & Sfid ol &ehdT &1 Sefel IUhevll & edrcsal
& hfdolTg 3ol gidlt &l

Sdd He3Tdl dgi e oIIg de valoEat fade g1 ufeurereasy, Tgar & gdia a7
3111 28 I €|

dgarat 11 o off 2019 & I &7 I Jacal ol AToTal Fellg off, Bfdsel a8 ATHE HIeT aTg!
e UTT 3{IE HAg & ehelol b d1G HUch ¢e I

g o1 eferoft ga datfaran! & 5T fAdY S & fawa & axiifs ga1ds 3merard st
U & BT aTes 81 3 UTaft bt 9t UTg aAet 2l

gl & feiufl ¢fd o erdg Ue vaTeias faae g fololdl urefaids eie dige & ddfdd
gT8gluTael, UTefl ot ath 3 3ier arsefies uerelf ol Sftaredt Reple enfdies 2l




So1 63 dIUdiTell bl &aTel & T&Id g, cfarvft g & & B veref i fdoe oo auf o
SEd 31felch deeaTd STl <& I1aT €191 3i1e Sed UTefaieh Uitael o1 gerT fAe dehd &l

3.5. 3fae L1 fAerst (Aditya L1 Mission)

ISRO o 02 f&dee, 2023 Bl FI BT 3HeTTT Heal & ST afed Bl UgeT daAfdd
AoTfores faerst, anfea-L1 fAert (giepd 3 3nfec o sref g 2) wied fbar|

e Helall & dlc, 3idfel dtel bl gA-gedfl YulTest b o5dicd Wrse 1 (L1) U gl HATeT,
it gedt & 18T 1.5 fAfesTeT fohdft g €1 U 7 3eBIT-31ed9T Usslg o Uf 2l &, wafl
acefl &U d facpbfad fat ITC & WY &g b1 3eddiel Bl

afe I 3idfder 3 Iu Wrge L1 deb UgdT g, dl Sefel dgi eiie aefellesT (observatory)
IO el drest dftedt siafder Taet & TU & NASA 3ie gArdty siafder aieft &t
Quft i enfees g eI

1 &, 5 g & ST Tap fAaY FHfdemateios fdg & &0 Hief dhedl g, 3Mfe-11 &b aTe
ol efte o bl <) siie el Uoslg o5Jiof Wige L1 Ue Uil 3¢ &A1 ol gof-gfie
TSl hedl, S UbTe HdeASd ATH H &I Ifdchl b TS Wafld bl FAgcaquf
dalTfolch 37edel UGTol dhedl|

3t & fob 3MEeT L1 Usls & e dllales gifcdl, hidloles e suiarelel (HiTars),
i-roae 3iie wesge JTfafafel, siafder dtere ot sfdeftesar, ol & yae 3nfe ot
AT DI Tl b (AT HATeTchTdl UeTel bl

3.5.1. WEIUT ATeT (Launch Vehicle)

&I ST T gt IUg U9l Olel (Polar Satellite Launch Vehicle-PSLV) gleT ‘XL
DifethIrdels] & 3idfdel & o ST I1aT 2|

2008 H TgTeI-1 3{1 2013 H FHITSUTS vidl fHereT oft PSLV BT IUANT Beds Blod fbT
1T 2|

Ziohe ‘XL’ ifothIrdels] i dad elfthele! § ailfas Ig Bg faedifed Tu-3isl §gee &
JATuId & - O 3ic3 DifothIleers & ggcd & a8 & 3¢ SATST, AT UBIS o ofl dchd
gl

PSLV-XL 1,750 foea1aTet UaIs ol gif-qeddblichh ol defl & o ofl dbdl 8l Ffd
3MMfec L-1 3BT dutel 1,472 TSI 8, SAIST B PSLV & Siod fasdT I

PSLV 2[&3HTd & 3Mfecd L-1 1 gedt ol foaies! chall & SATfdd vl g die, gedt &
TTeT 3f1e 3idfder OTel <hl hell I L1 I g b TSl 3i1C Th VaiTHSS hefl o o Uil
& Uge> g dI¢ S6Tdl ST




Nisstration of al five Lagrangi posnts al :i:ll'.-l:-.arl_l'.E!‘!;:[i_lrll -'ldlij'il'L 1 wnll b placed
around Largrange pomt |

Figure.l. M3 L1 e SAA@Ee1

3.5.2. 3MTfdca-11 fAereT & We[E 322d (Major Objectives of Aditya-L1 mission)

&I HULT ARASHIY (ShidiTehide 3T hieiel) Ifdefiesdr o e

DIHAITHIEH 3T Dol gfIT Bl e, 3fifeldd &U & 3iTdfeld tsludl ot aifddht,
HIleles GoddTel guldrelal (coronal mass ejections-CME) bl 2[&31Td, 3i1e Tres T
& @ HuT Ifaeflicsdl & 3eade b fST 2T YeTol heel dled Soi-efte Ul 3iie wludl
aTdTaeul ol fordtem

TiT DITel bl afifadhl 3iie geresT drdet a4l

BITeTes 31T DHIeloles T3 WHIuaT bl foleTet: dTUdTST, A9 3l ToTcd|

hIelolcs AT Sularelel ol fadard, Irfdeffesdr 3iie 3dfdl

&8 UZdl (PlaTehiae, 9 3iie faedifed dhielal) Uz glal dics! UfchdTail & 3fechdl bl
UgdTel ot 3fddh: T fAchie &t Treatai & 3fie o ordt 2

&Te DIlell & qaohid &7 HifeAfd 3iIe dehlar & a1y

3idfeel A & 5T TTeseh (HIe gar ohl Icufd, Sedel 31 Ifdeftesdn) |

3.5.3. 418 (Payload)
fRae Afdndals

E2YATST Icdutol ST BIRISIRITK (Visible Emission Line Coronagraph-VLEC): UTSH
J3Ig bl Heet-fede TWAEIh & &1 YeTddch PIeleiNh & & o feuTgst fahar
I 81 S del & faesHuT 3 3releienst o fAT Ueis g2 oot 2ef &t 1,440 Bt
g} I I3g T ele Ue siuivl



o &lT YRTEITSt 3RMAIM EStEBIU (Solar Ultraviolet Imaging Telescope-SUIT): faidse
TeTSITft a1 ¢ezf 3of o e fEech ol el &5l o fesel

o HIBEZ HIA FHull THA-¢ TWawidlee (Solar Llow Energy  X-ray
Spectrometer-SoLEXS): Hlcs¢ Tddef bl 3(eTeT dhedl & [T Hlese HIe Tohd-¢
T ol ATTel & 5Tl

o 3W FHual L1 3ifdfEor vaw-2 TWawlefice (High Energy LI Orbiting X-ray
Spectrometer-HELIOS): T T faldiefuT deal 3l IxI-FHoll Tordl-2 & &g TaTeaT3ii
P 3eTo] ol b 5T

Fo-Hig dois

o 313 &IT gael HUT YAWT (Aditya Solar Wind Particle Experiment-ASPEX): S&d
Sl JIuvunfedal enffics € - i Udel 3ol dagidice (Solar Wind lon
Spectrometer-SWIS) 3ii¢ gueed e 3T Hulfdlel BHul dagidfice (Suprathermal
and Energetic Particle Spectrometer-STEPS)|

o SWIS Th Shd-FHull elawidfice & Uil &l gal b Uielal 3iie Uil bl AT 3i1¢ STEPS
SH®BI Th I-FHull dehet] g fodd HIT gaT & Id-FHull 3TTell ol Aol I Dle
GEIEI G

e 3Ry & f3r W fdedwsd WS (Plasma Analyser Package For
Aditya-PAPA): Tg 3UdheUl dallfoichl bl &l garail 3iIT 3oTchl EHedell bl THSo A
GG hedN| TE EIC Udel TGl ol g UdTel Ue faeesyuT aft aheam|

o 3ooid fA3efta Iw-Ruieyerel f&fdces dAveicidtce: Ig 3idfilel & el diadr dare
3deHEIT qachlg & bl AT

3.5.4. 3iafeer @ & &1 3readst d1? (Why Study the Sun From Space?)

o I fafoloot FHuifdlel HUNl 3ile Tahia &A1 &b e wIrer Foff ador qef &
fafaseur/vester Iadfofd dhedr gl

o gt ol drgeises 3¢ I&DI b &7 Th el had & &U o B dbedl & 3T
HUT 3012 &7 Afed 8 glfaibiedd dedl Gef fafdseun ol b Bl

o SADI AdHd Tg g b et & g 1 3readel Yt dedie Ualal olgl de dbdl & 31T T8
UE & dIgdiee & dlge Alell 3iafdel & sfdmidbel ob fo5C Agaquf &l ofrar gl

siafRer siaa i fRfd

o 3idAfder A BT At sidfder # geod! uafaevty ulfRfaal & g1 U8 A& &u &
g ol Hdg U gel aTes! Ifafafel & waffad gidl g1 geie ereal &, &I gall, qachid &7,
AT & CME wieft &1 aealTe sidfiel &bl Udpfd ol TeiTfdd ded &l

o TCft ucasil & <Ielel, Ug & foldbe Yaohid &7 3ie HTafeld duT ardraeul ol Udhfd
G5 AT Bl




o Tedt & TS H, CME §IeT BIC IC &7 b &1l Yot & qahig &7 &l Teeue fohar

gedt & folche Tah dachid sfelifd @1 &I e &bl g1 Cefl Teay sidfeer
gfeeiufcail o WIaTbI b WaTfdd de dbd! &l

fAielsl Bl IULNThdl-3Mojdhes Ullelchldl 3ddool heal hi 333flc & Ul Gralde,
HIGTSs-3MMeTfed Sceole A3, aifdierd, Urae g gcdife vid 3urg-fatafe Fareal
oI T ST Bl defeld T&el & Aiag e ddbdl gl

3.6. INTTATS (Gaganyaan)

INTeTATel fRerel Teh Tdceft fersT g uit amedia aiafdel arfadl ol uges! aTe sidfder
o SITEI
TITGTTE b fo5C Tale fverel Ugefel sfargac & MfEd AdTg 3f glol ohi 333G 8|
3(d dob 391 ShaAise eraberl erdf 3idfder d Uil dicd ThaATA AT 811984 H, 98
aiTed-Hfadd &H b Sh fAelsl & fged & &u & 3idfder i 1T 3ile Aeyge 7 3idfder
&eelel Ue 3116 feo fadrel
= UfedIoTall & dicl dGedl & Tdh G i diel feadfia faersT & ST 400 fasdt bt
el A Blod thedd 31T el Hdel vies # Idedhe Iog dlefeld U & ged! ue arud
BThe ATeTd fdfeel 38TaT efddT ol Ucefsl heat ot Ufderedetl ot T &
TN fRerst & f5T 3maeads erd enfde &
o Ui G DI gefeld &U & 3idfler o el & 3T dAleld ¢Cs Bled dTgel
afed s Agcayufl WenfIfasal or fddbra,
o 3idfder & UTHD Ges bl et el ardraeul Yelel ol o ST wfidel darefe
JUTIG!, T G5 o 3MMUTddIc o] aaTd WTdeleT 3{1e
o TTeh Go3 b YfelefuT, YoTyfita 3ile Yotatel o fe5C TTedeh Ges Uaelel Uges3il ol

fAamfdd Bl




1. 3ed A sidipevfla Ff (Renewable Energy in India)

o ATZd Idiheufid Hulf RfUd efdfdr (d3 &8sl dfed) 3 A Tde Ue el Rt T,
Udel Holf &fdTdl & DY ATl e 3ie & Hulf e/ddr & a1 =Tl Ug g (REN2I
STdtopeufiar 2022 dfAds fERfd f2Ul & 3iofee)|

e HTZd of COP 26 & 2030 dds 500 IVTalC Ie-vftared Selel-3Mefed Hull ol Th dal
€311 e T&T g1 Ug Ude[d (8i1ed gIel viesary Ufdaedisi) & dgd T dgcayqul
gfdsit gl 81 U8 sidicpevfia Hoif & &t o gfeian ol erad gl fdedre divet 2l

o 3fTZd ot MG Fe-uflaredt eiel efdrdr fUoe 8.5 auf A 396% dal & 31T 179.322
I aTe (98 gTegl 311 UTHTU] dfgd) & 3ifekdh g, oil Ger ohl ghes efdTdl bl I8 43%
g (T3Te 2023 db) |

Annual Installations RE Instailations in India, as of 31st
AL March 2023
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Figure.l. 3led A sidisevfta sHof

o 81ed o 2022 & ofdichevfta FHuf gfe & 9.83% i Ales-ce-dTes I Jfes S|
UG TE FHotf eferdT Twes 9 auf 3 24.4 TGl ¢ IS & 311 ToI8 2023 d& 67.07
Jftorrare eff|

o fadga sifdfaaer 2003 & Uraeell & siefiel sidicevfia FHoif IdTeer siie fadeur
UfeaNoTatI3i o foST gaanfesd A b dgd 100% dds FDI bl 37elaTfd &l

o 0Med Sidiepeulid feuTest A Had Aol gfes ATl STUATE &, 31 2026 dh ofg fdfdT Jfes
G glal chf 331G B




o T fagd Wfdbeul (Central Electricity Authority-CEA) & 3f[dTlel & 3ioldlTe,
2029-30 ddh SIdicheuiid Hull 3dTGal chi feedardt 18% & Tahe 44% &l TITEIft, Tidfds
efafes grae ot feederdt 78% & Tede 52% glal ol 33d1T 2l

1.1. S4f &fdTdT (Energy Capacity)

o 3Td bl o STdcheuiia Hulf efHdT 168.96 IfMale (28 Weadl 2023 db) &, fAdd
I3 82 If9TaTe Brdfeadel & fafaiest TSN H 3fle TIT8T 41 Ifomare fAfaer aeor
& d&d gl 5ad 64.38 IfTale e Hulf, 51.79 IfoTmdic gregr SHuf, 42.02 If9Tdic Ude
Fuf 3ig 10.77 IfoTmate art Faf enfdAe gl

e 3Td o Gelh & 3{d deb cel chi 3refcadil hi dbrdal diddl Bl 456% & Hd e,
2030 doh oldicheuftd Hulf & 50 Yfderd &t fagd ZRfid deat 3l 2070 dob
e[~ o[od TIdel Icduiel glfdes el bl e T gl

o 3fT2d o 39.28 If9TATC &l Tes efaTdT dTes 57 HIT UThI bl Huldl &l IT8 g1 Udal Holf ol
2030 deb 30 IfTTaTe bl HUACIT e g, el fohT FHaiTfdd el oht UgdTel hl T
gl

2. 9TATY] FoAf (Nuclear Energy)

o TTATU] Huf, UATU[3 &b Hes, UicTel 3112 sglel & dofl Hulf ol Th &U 8|

o FHulf Bl U TA &l Adteh! & Icaol AT ofl TahdT &: TSl - Tid UZaATuL3ft & offalas
e Il I T &1 oT1d & - AT Hesel - oTd ofifelah Teb A1l 78 oiTd &

2.1. geaTo] Ufdfdsansit & uebte: fddiset sile Haae (Types of Nuclear Reactions:
Fission and Fusion)
2.1.1. UZATY] fad&igaT (Nuclear Fission)

o 1938 &, TafeT dToIon! 3iteY Bo 32 fibewt E&aatst of UTa fos 7ia gefaiaat arfalas ue
Sgglel i SaTdTdt ol Td! 8, dl Ig Hulf &b el b AT Jeofitd Goddilel & ol
¢ahgl Al ¢e ildl g

o fonefl ot ueanu] o Siifeics ol It A1AT H HuIf Ah dedh &l gabs! & dlgel bl UfchaT
T UeaTU] faaigst ohel uirdT gl fasisel oggiel & faaiel & emel gidT &l ,U™s & el
fasigst Ufdfosarsii ol ge1 UebTe Geolfar I &:
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o U +n' - Ba' + ,.Kr* + 3 ;n' + Energy

2.1.1.1. $j&1 3HfaAfdAT (Chain Reaction)



T gglel Yefoidd ifales 3 faeigel Icool e diel sgglel 3cool thedl gl TG 3
et SgTal dfel GRfAa ofalen! 3 fawisst BT BIeUT Fef Adha & foleial off sUglol
3ooT E1d 81 96> o A it ogglof AT giel ScdTfe 3cosl ohe dhd 2l

ET 3T Tah Ta-VATe Uioha & foetdl sgglel dhl ST W91l STt hal
9 aufl & Fedt &t 8l

&I ahTe ot $eT UfAfdhaTt Hard &:

o sifordifaa sjErest ufdfdsan &, gl b & i fAd Bies dob 96 oiidt g 3ie
il ot Gt AT Teh Aabg b Th 3iel & affde Tt &1 TATdt g1 5 UohTe ohi
ST Ui UeaTu] g1 A gt 8l

o foif3a sjaaest ufdfdsan &, faeiget der heal dres ygiel ot e fede Taft
STt € 3i¢ el Th & serae gid! 81 ufafehar fadfad ddtes & doft 2gdt &l
qeHTU] feCares & fardfad sjarest ufdfasar it 2

UTd T s ogglel U Siifelch U SHdTet dhed &, dl g ol fa&igsl gabsl 3ie dffel
A9 sggiel & ¢ HTaT 8l

3od & Th oggiel Ich & oildl g 3¢ el odglol U i e & e Np™»
(Sefararat-239) 31T fise Pu (Wheiforad-239) 3 effor &1 ofrar 8l

3idd: YEeT HfATHATE HFYool ol b [T Teb &l sglel SUB Zdl &l

sjEIesT Ufafehar daff eierd g, Td sdgiel ohi glfel IcTied sdglel & thd &l

Fissdn
Irastmenl

e
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Dl supes, s
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Figure.2. fadf3a sjaret ufdfesar



2.1.1.2. 9gaTY] fREaee (Nuclear Reactor)

eI feCares Tdh Ul § foidd ugany] fawss ufdfosar ga-fadde aife fadfaa
aeids & it &1 Ugest ueaHTv] fReaee 1942 & felBMi, 3idifdhT o getra Ira 2Tl

fd 32ed & fobr Rudedl o1 U fasaT GATdT §, 38 3HTEME UL 3og 3foleielal
fiTeredl, 3dTee feuared! 3ile uTae fetareedl & avffepd fasdr ol Hebd &l

3rcleienel fiTaree! bl IUTNT I3 &Y & 3Ieiesl 3edl ob [T sggiel ohi 3MYfd 3¢
2fEAN-3MTSAICI b IdTGal b 5T fbar Trdm g1 Idigal fiudree! o 382d 3Udiis
(Fre-faessita Sfaset e AT H) Arenft ol fdwssita arenf & ufdafdd dweer &l
qrare feTaree UedU] fasigel FHulf ol fagld Huif of ufdafdd ded gl urae feuaed! ol
Jdiigeee &l Ui 3¢ TN fht IT effdedd (coolant) & 3MTeTe UE 3csd UTef!
feTaree, GaTagch Ulell fdUaee, qaTadch afTdt Ulelt fdUaree 31l Wiece fise fdudaee &
goffepd fasar o1 Zehar 8|

gfolar afe & fafatoot Yilulell & ST 35IT-3{c397 fuiTgal & hg feCareel ol fotarfor
3521 31T 8, o5fdbot Traft feCared! 3f ohg alaTiodl fAITdTe HIVG &l

Crotviral s Flat |jl||||L|

Elpeiric
generatar

Figure.3. UZaTY] RREaee &1 dlvieias f3wTse

fawissita arersft

3MMAAAIE U2 JUANT T ofiet aTest fawssita ugref a1 Uedu] gere ,,Us g1 ofdbal
UTghfddh JLfeoidet 3 Ug b TS AT (0.7%) o HIvlg gidT &l

UTepideh Fefaiddt ,,us (2 - 5%) & 3Hfelh &dfes & 3¢ &1 ol & Gefoldd bl
U H© Ruaee! | geel & &U & fbdT HrdT 81 ,,Us & 3ie1dl, $o ffuaee! |
fagigefla simgaeiu Uz 3i1C pu»9 o1 oft 2eiel b & o IUANIT fasam SiTaT gl




o oMed & fAfdd <cdddch odl W flTdeel (pressurized heavy water
reactors-PHWR) 3 UTepfdeh YfeIdat 3iTarTss ohT 3UANIT Sefel o &Y & favdll HATdl &l
o AT 3TATES & BIc-BIC Bl Dl fAThIloidd A9 e1q bl Udes! Sal # U
fasaT o1aT & 3T SEret 2is gellal & 3T eftes we 3 oirar 81 Beft 3osftar Bl o geret
§S Follol & o5T T aTel Sfel oTdT 2
o TTTCET Ul (vessel) AT ‘BT STH & TG ATl &, IHA & I cflel &l eId
TS &1 5oT Tl I Belel §8cs ¢ Uil & feaee Uld o1 a8 T foldiel sefel ohl B3
Bt § Ruaee ®ie & U & AT ArdT 2l
JAlsece
o dAISCe BT B faESeT UfchdT o Ichool dul sdgiel ol EftelT el gl ATEMEUT 7ics 31T
HTET 7T 3MTAAIE US IULNT fdT TiTel dTes Alsece &l
o T 3WI AlScd BIUGIE Tabeldl gIel odglol ol effdAT ohe SdT & 31T 3aeleuT g1eT 3o
gCTdl oTel g1 ATSICT Ueh Uoles A Sefol Bl o did hi uIIIg A JAlIG gidT 81 pw el A
APBISC BT IUAWT Algeee b &4 A off fbar rar gl
o Wi dfige Rudee! o, fAsigal e Ufdfdhar dul syglel gl drId gdt & 3T
SAfoST faseft Algeee ot sTaeddhdl oiet aid! &l
geiel id
o UE! TTe fAigal gjEest Ufafoha e& heal o 5T sXgiel o did i HTaeddhal ald!
81 THeifolad a1 2RI IT Uislforddl b ATel dffc5aet ol fALIUT JTHANRE UL gglal &b
Id &b & & IUT fasar Arar &l
o [0Sl UldfohdT ol foldfaid cheal ob fo5C fAd=0T Bl ol UM fasaT ATaT &1 3 ogglal
o TEd 3 3(devh gid &1 d Sl fasigs] o ogglel FEUT hed &l 3ot feuaee pie of
Pl Dol & fdfosar efteft g ATt 2
o 3oE fAgd Yoachly T3y UE ¢&T ofldT ¢ difds Afe PIe Tl & Ficleolio qfes & all
38 feTeree & Ieran ol &idb 3iie 5 deg $j&ies! Ufdfchar §ic g vre|
o 3ITHAIE UZ IUGNT T TATal aTcs! A0 B §IeTel AT BefATd Wl dedl & dofl &ict &l
3ot 3ice edhes dhe IT aTge Hld dhe Ufdfosdr &g ol fadfAd fabar o ddsar &l
eftaeset yomrst
o offdcsel yunet Reaee die A Idcst I &I geT &t g1 ATETLUT UTefl, T uTeft 3iie
qees TMTHA 3R U2 IuAIT fHT Ael ars efidesds &1 Th 3 effdss & adt
faferse a1y e(drdT 3¢ 3=l Traelslich glall dlfet|




o offdcsch Beiel d8cs dlest cdl & glohe J[uiedl & 3T Ec TaheTdole o HATETH & ITHT bl
S¢oT Bl & HIY Walded dob » dldl ¢l [auie! fREaed! i fduc! Uel heal & T &g
(EEIEGIC I

e PHWR 3iIZ PWR & efideseh 3iie difedee ddTel gl Biec sitee fduaree! & dee dlfsdd
BT IYANT efideses & U & fabal SITdT 81 Wiee sitee fiuaree! & ftaee Bl & 3=
dTYdATel 3cool gidT &l

o TR PBH & ATUATel Ue I Eldl & S3fdbel 98°C UT Gligbd &1 7ildT gl E&hT bl
dTUdATel T g dilfdb Tg 892°C ddh 3d3dl olel 8l

o g RlTdee & AT I arudTel bl el Bl sidse dhedl § difch gt Uleil-aid
effdeeh UUTIT ohl deg GaTd Sichel ohl 3Taeddhdl of &1l Sad aet fafelse S gidl &
SHST g Th el HA-ATeTideul &d gl

gicl fRucsaee

o glol fRtrebaree sgiel ol dIud Ueldfdd dhedh Joich feelTa ol Il &¢ ddh eldhd
&l gaTadh 8Tdl oies fluaree! & dAledes &l Uelddd b &U & i dedl 3l

o WIcT sfise RRuacel &, Rtdee die ue gC Iefoadt (gefearddt foedt ,,u &1 0.7% &
o EidT §) T &I (,,Th*) & faeT €laT1 & Wit ogglel Rubares & &u & ohrf dhedr
g1 BTaree ®ie & fachesal dIes sglol Sof TSI bl chatel: Pu T U & Ufdafdd
e d gl

ufeesror

o gEifolchleds fafdseull & Eeal & T, fRTaee &9 2 & 2.5 dffee diet dchie &l

dare & faeT grar gl
2.1.1.3. fafalsst uehTe & ueaATy] fReaee (Different Types of Nuclear Reactors)
SaTagh oo fRuaee (Pressurized Water Reactors-PWRs)

o A AT UhIe b Y] fStaee|

o PWR UTehfdch LIl ol 3TN gefel b &U i hed gl

o TEMIUT UTell BT IUANT =g Tal Alseee 30 effdcsds Glall &b &U 3 fasaT HiTdT g1 PWR
&, dATgdee 3ie urafdch efidesd & &u & IUT fabdT TiTal aTesl UTefl 8T Iciool dheol
3f cedTsel IIal b o5t IUANT fa5T oiTel aTes UTeft & 39T 8idT &l

o TV YfAfosdT & 3ol I Bl Gersdiydda fauiest & ufdafdd dbedt & e, uref!
Gl sggiel bl folifaid dhedT & 3fie geiel dcdl ol 681 dhedl &, 3 AIYHASHIT Gard &
150 &1 3Hfes GaTa & FaATed fasdT AT &l

3dc5dr uTeft Reaee (Boiling Water Reactors)
o JfoUaedl & g A 3Hfeieh IUANIT AT HiTet dTes UehIe &




TEMEUT godb UTofl T IUAT PWR Thi deg Alsece 3iie effidemd glall & & & fdar
AT 2l

gT1fds, PWR & faUdld, Iaesd UTeft REaee H dhig (eI AR 8T Ih STl gral
21 RRuaree & uTefl oY aftg & ufdafdd far Ardr & 3¢ Wolded cealgel ol et Toial
& ST IUT 3T AT B

I dTUATS NA Fes féaee (High Temperature Gas Cooled Reactors)

3= dIYaTel dlcs 3 Hog feTaee PWR bl desell o hIth! 3ifekds ATddTel US ohief
Hed gl

J UTIfAD effdeds & &U 3 I &I SUAT hed &l

AT Ufdfohar sifefdhde whidel grel fodfAd gl &l

3 féuaree Uigeeg3iTe ot qosell 3 bIth! 3Hfekdh Gefdl Urtd e &hd & odfdel Ufd
fiCeree fauTest ScTeet Jief ohl ol Theres eftdesd eifch grel efifad &l

aTét o3 fReaee (Heavy Water Reactors)

3(Tdl TTcs TeTaree PWR & &dTel § ofdvel dligdee 31T effded & &U & gregividl &b
SIS SHTSATCIT & Hes; UToft ol IUTNT hed gl

S UhIE & UTofl b "#iTSt utefl” ohgl AIdT € 3¢ g Yedt Ue Ut wirel ares ufd fAfesaret
UTofl & 91897 0.022 #{9T Foldl &l

3Tt UTeft Bl ATgdee &b &U & U el bl BI8 T ¢ fob U] fRudee bl aslal
& 5T TTgpfao, 3rafed efararet o1 IUTNT fasar off TahdT 3l

efaaar wree dtse Reaee (Uranium Fast Breeder Reactors)

3 fluaree e fasgel Ufchdr o ATedsl & IdTicd 3ifoldfad "dol” sgglel ol IUdMT
Hed 2l

J fludee 238U & 239Pu B "Uofolel” ched & 3¢ Se Yble TUd & 3Hfeldh Serel bl
JadTeel wed gl

lec-sitge dobofih & IUANT & YfATaT &b JuANT ot Gafdl bl 50 el & 3ifeih
SaIoTT &aid g1 o 8l

A 3fcslal, 3ifAfdh sgglol bl IUTNT dddTel U] Hulf REdedl & 5d HAd ddb
ggol ales gidgefeicd e ol 3cdfefas 8t 3imgefiely & de dob ufddafdd dhedt &
ST fHdT AT AhdT & 9d dch b d 3idd: fAif3d of &1 oiCI 38 UdbTe 8ol feTarea! ol
UL UTHTU] o & S Ueelsft aTes Teds b iolel” o fovT fbdT 7 dahdT 8
5 Yhle & feudee o fadfur urdufess gardl diet & urae fRtaee bl qosell & 3ifddh
HEIN 3{1¢ FaTfedd el f Hfeich Bhidol gl

fifRaa dftee fReaee (Thorium Breeder Reactors)



3T Th CAT dad & ol Yot e it & 3 I[aT 3ifelds U ATAT o UTIT AT gl
A Toh [&RIT 3MMSAICIT 232Th &l

Toh UeaNU] feuaree & Ig 3TSAICIU sgiol ol he e &dhdl & 3ie 233U & ufedfdd
e Akl 81 233U, 235U 3112 239pu ot deg faEisel & J[utedT 8l

gToifos od 233U fdsisat giar § df Ig 235U AT 239Pu i qedell & 3T segial
Bigdl gl

STdtoidol, Teh sfiee fetaree o foidfur Zafd g ol SHulf 3ciool heal & fBT efsfes sggiel
BT IULIT dedT & 3iIe 232Th & & AT 233U bt udfed Uréferes a1 ol <&d g
ofifSTraT & 233U 3ol Heal Bl

eIfeTAT YoToTeh! b1 Teh 3¢ WIICl g & fdb gefoldar AT Waclfordd 3iTefed féareel
&l qosoll & giergefoleh e (transuranic waste) bl ATHAT BTt ohaf &1 HiTdt &

2.2.2. UTATY] HSUA (Nuclear Fusion)

eHTU] Hedol Teb Celt UfehdT g foldidh gIel cdb dcal o stal UeaTTu] Ufdfohal & afTet
dcd geid 2l

T ATHADB! A gl Ueeue fohdT dheal dles Silfaich dhal USATU] ST dles dadi & dafed
g1 € (3318001 & AT, EISgIvtel [UTHIU] ST 1] T 5865 TdeRifoles sefead 3T
f&feaa), agi uafed oar & FHuif oirel gt 2l

desal a8 UfchaT § Al Afchd dTet ol Hull YeTel ded! g1 U] Hesdel Uidfoharsit &
foichesal aTest FHotf T 3ite Uehrer o &id & & o o 3¢ 37d dTel i drafyg o foT
IGEEECA

gd F I Holf IcTGh geglvtol ol Fesdel § fAdd gifcsddl doidl gl Ucddh glfcyda
qeATU] A EHe3del & foHT TTE gTegIotel USAUI3H oht 3TaeddhdT gid! gl Ufhal & grelal
BB SISl Hull & Ufedfdd &l ofld &l

2.2.2.1. ATt ufafesar (Fusion Reaction)

TAgIeh Hull IcTGal ob 5T T dHAgcayqufl Fesdel UfdfohdT SYCiIdd 3iie fafeaar
(D-T Tosdel fafoban) & o g1 Ug gfsad (He) 3012 Th sglal (n) 3ddoal chedl 8
312 & deg | I aT &

D+T—He+n
goo dadl & dta dosdel Ufdfharait & Huif fadbod! g, aiifas 3chIT-3(cHIT HATol ol
dTes Z Wiciel 3i12 N sgglel 3i1¢ Goddilel M &b Silfalch & Teb AT §€f ofaresdial (Z + N)
& oI goTarTe 3ide g &l

e M, (z + N) & Blcr gl dHHBUT (e=mc?) & dgd GoUdTel 3ide Bl Holf A ufdafda

T AT B
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Figure.4.‘-‘l?31TU]EIE'a?:l
Hosaet ufdfdsarsit & & [ UdbTe

o UESI UbIL: Uil Uleiol 3¢ sgglel hl e ol diefeld hed §: STagliesh desdol Hulf
3dTEol & 5T AT HgayUf|

o T UbIR: J AT Ulelel 3¢ glel & o Euideur enfde g: drel wiosal (star
burning) bt 8[&3HTd & ST Hgcayuf

fawia

o ToTal UfafosaTe fAgld Ufddsreds ae el a1feld gid &, i Hesed 965 el Tl g,
Al &1 HPIIHD &U & Tof [T ITC SATfereh! &b ofd i dedl 8l

o &Yl glal & 5T, Gl Slfelenl ol 3Ual fagld UfdahUr ol gg dheal 3l Udftd &U &
BIeT JeJadhel (Th dcldiee & Th-&ead & off dhdl) UTtd heal & AT I Ifd &
Th-Gae o UTe 3HTell ITEC dlfds hal ggt ol Aulgd e gldi &l &b |

o JULGNft HATAT A FHull &b IcGal b 5T, Tt TS H olifAch] bl Sesdel glall 3HTdedch
2, gl BT Al Ig & fob Tl alifalds ot T I T TG fasdT SATel TfRT|

o 3fSh I dIUalel Ue el &, 3ilerd aifaleh 3 desdel & I[uidal & fST udftd rfdot
Sl gt 2l

o T AT fobefl HATEMZUT N bl I& ATdHATel & 3Hfeleh I chedh ddTe fasdm ol Aobdl
& T U2 Sobarlel 3Tl UeHTUI3T & §T8e foldhes oiid &1 UfUTIel Teh 3iafold 91d &
A& Ich TPBITTh SagIol 3T HBILIIHD oflfaleh gd gl

o g 3TAfeld & wSTwe @R & g, ol aref ot dlefl sfae g1 Jeue & sifedier
geTef WHToHT SiaeRl f g

2.222. ITER (iaefedla eoEfgfadae urifSls flTace-international

Thermonuclear Experimental Reactor)




o ITER (bfeeT & foierant 31ef § "2redT’) TUoh 3ideeTsii U] Hesdel 3e[eiemet 3iie
ST ATMYIGIae & T 3ged g b dATel desdel UichaT o e & Holl
qelTeT 2l

o S afeYoft woid A d5serd AT o ST A Tl ofl 28l &l

o g fAY BT ATA T3 SIBIAD &, Th Ydhid FHesdel Iucheul fld a8 Udtlal e 3i1e
DIdoT-IHh Hulf dId b &U & dcbdel ohl Tdgrfdr Afdd dheel & AT fuirge faar
I8

o ITER T UTIAD 32T FAcsd WHIvaT ol ol 3T YcefeT g1 U8 a8 wlven & fAae
Goxdel Ufdfcbarsil grer 3cnfed gifesdd aifaleh ot Hulf Whludil & dTUdiTel i FollC
THo & fo5T gafq g, fAad argd! gifesr ot smdeddsdr o & JATdl & T JATd &
ATt Bl

e ITER T®h Hsdol RRTaee (VA guedhelaedl divaie, fedlc eaesa 3iie Wil |
Aol fadisa & ST faeed) & fST 3dedd Wenfifdal & Iuserdr 3T
TehlheUT 31T fEfedd Udlelel HATR[ AeTeun3il ol derdr o1 off udlerur &am oit
affasg & féuaree ol fefedat siaifoiafedr ohi deth o HTEa|

o THUS H T AT ELch YANT BT fATE Ugest a1 1985 & Sied glal b aIG &
golTel Soifalarel 3iie AatTfolah! of ITER & f2uiTgel & TVeTel fRaT &l

ITER 9161

e ITER TG4 U 3idceapld! E9Todl & foidl 2006 A g&aneifed Tah 3ideerssia Tarsid
gTeT SofraT 1T ofl, 3ite @ofl el grer s sfoferdelsl & dlq 24 3ideae 2007 Bl
e &u & Zfid fasar 91T 2l

e ITER THSINA HT UIfEai (ITER Ae) dial, FEIUta T (Yl o e &), #Ted,
AT, I, & 31T SHTh v 3HATRHT (e 35 22l &

e ITER TJTGGT Wbl 360 ITER URIHTGTSl & 3l8f b T 3Tl Al & ot Hgd T UeTol
cheoll 3¢ Ferdl Soll 8, Uit 2lifdyuf 3gedl & ST dosdel FHulf ot dellfelcd 31T
dapofich! AgRAdT bl Uefeld ool & fT Teh 3ideeisiid TgdT &l

o g UfIHITel & HITY TehlaheUTehdl 3i1¢ ITER AT & U] 3{udee b & of b
Hedl gl

SIhTS FT 22

o Thidl & ITER hIFcsarel ol fAdAfUT 2013 & 2[& E3HT 311 TIhIaIch bl 3rdidel 2020 H
e[& ggl

o CIhIAD TP UMD HAeftel & A doaet &t Huf &1 3uA9T ol & BT fBursa
fasar I B




o TI®HIDh b 3iGe, AU b He3del & ool Hull Uld (vessel) bl atarel & Iraff o
U 9 3raelfid & Al 81 Th Uruiias fauies! T ol deg, Th dodd [auia! add
g 1T BT AT edigal 3ie TieTdee & HATEHS & aTd 3iie fthe fSoie3t bl IdTgol
ol & T Bl

o CIhIdTh I dhog, DI Slelc b HhIE bl folald el g1 3ige, 3icafeids et 3i1e gara
& TaiTd 3, eI gTegivtol gefol Tob WaTodl ol UiTdT & - dgl aTaraeul foiefdl grggluiel
AU} ol TRIuT heal 3T FHull Icdiool dheol B ST ST ol Tebdl gl

o THIUAT & 3fTdfeld Ul Bl Uld & dTel 301 28 IC fdeles dadhid higes (coil) gl
3T 31T fordfad fodr o ddhal §; afifdds faiTelt 81 dgcaquf I[uT T IUTT I
TS ToHT I UTd bl SaTe & G2 Tal & € hed gl

o 2T "CIPIHAD Th Geft Hfed oiel & 31T g e 31ef ¢ "Jabia dises & a1
EIRIaS® ®el- toroidal chamber with magnetic coils!”

o UZI d1¢ 1960 & Geleh &b 3id i HIfddd 3fojeielel grel fddhfdd clohlddh ol Tadhid
5ol IUhUT o e 3HTeluTeleh fdedTel o &U o Gl 8¢ & 3UeTT I gl

3. fTed & UTHATU] Hulf (Nuclear Energy in India)

o TTATY] Hulf oied & T AW &1 uidal AeA 31 Td ¢ ol 3ol 3 po a3t
3cTGel 3 SBITIT 3% ANTGT6l Gl Bl

o OTSd o 4 3ITEd 1956 b1 YA YIT & Ydel fdhdl, Tid 3Ted BT UgesT UeaTv] RReaee
3R URATal & 3T 5 fCCTTE B 31Ted §IeT U il AIASd &b dgd Jollscs
fabaTEaT & 3MY[fdf fobT ITC UedTv] Sefel & feuiTeaT 3iie faifafd fabar Irar e

o 3foEieNel 3£2TT b 5T aiTed bl gaIel fearee, CIRUS, Thallel & TEINT & FolrdT I
2T 3112 1960 b Galdh <hl 2[e3HTd ot UfddTesel df 31T T

o 3Td ol Selel &b U A Hdfes ILfoldal ol IUTNT hedh 1000 FIMATC ohi &f fRTaree
STt ShTedT Feflal & fST 1988 & U Afdad & & &rel Hgd T fasa|

e 1998 &, 31TZd 31T & of B& UfToToll bl [ chial bl hefasl fobd, 3112 ATEE UL hld
2003 & 2[& g3HTI PeAPoH A Ug! HBT3 2014 & 31T grdt 2016 A Uferesst A 3T

o 3Zd & 3F (2021 dob) 22 Rl Ufdeilesel & €, fHeTch! s &feTdT 6780 AINAIC 2l
S&db 3{e3Tal d1eg 3¢ fdUaree et Uil 28 B

o 2021 & TIHIE o Tdq A el fb 2031 dob ULATU] HuIf IcTGol &iddT Sadhe 22,480
FITTATE 8 STedft Tg 3ficher 2022 A Fdle A e & SIgeram I 2l




o fF3U UTaR Hieuleersl T sf3ar f3fALs, a1 NPCIL, TH 8iTed dehre & Zdlfdca

a1l fo9rer € fAereh! AETesd s A & Wl YeHI] SHull bl IuT Hedh faofes!

3T ST T YTl &

o TEHATU] Huif fd8iaT (Department of Atomic Energy-DEA) NPCIL ol TcdTal b AT

fAere 2l

3.1. aRd A UfkaTesel UeerTv] Hulf &dal ot Fft (List of Operational Nuclear

Power Plants in India)

GECEED)

AT ufareser atf oTE &iaTd (STmare)
PIheIUTe U] Huif &eerel | 1993 I[erd 440
(hesUarehdl) T USHIU] Hull | 1984 GIERELH 440
geere
STeIeT UeHTU] FHulf cerel 1991 3dre eer 440
I U] FHoif Hd 2000 Holfeh 880
SToTeRITol UedHTU] Hulf eeelel 1973 HEEIIE] 1180
dTeTqe UedTU] Huif eerel (Had | 1969 FIETeTSE 1400
STl T Ffdem)
peoTcpcsdl UHTU] Hulf &idd 2013 GIGEEIR 2000

3.2. 3{Ted 1 ULHTU] Hull BRI (India’s Nuclear Energy Programme)
o 37TZd BT 3 TULUT b1 ULHTU] FoAf brfchel 1954 F alTcd P TSI hIfchal b Holdb S,
g1t o arTa greT daTe fasar Ira e
o JITT 32T 31ed & hA YLIITT 8{3Te Pl &7l A T&d g€ I AT 88T T BT

3oTalT 2TI

o 3Ted & UTe dfAch MU 8iEle I hde 2% g, Bidbal gfoidl o e 8iSe bl

25% g
o TID AT TUTE:

o UTepfdeh Y2feidal gefol dTe> gaTadch 8Tet uics fdtaee (PWHR)



o TWelfaldd 3Tefed gerel & IudIT & 5T Wree sffee feuaee (Fast Breeder
Reactors-FBRs)
o NfIYH & IUANT & fST Joold ULATU] Hulf Yoyl
T[S LT
o Ug TLUT A fduics! IcTeol & AT cdladch 8iTel ureft feuared! ol gefel ¢l & fAT
UThfded Gefotdel ol IUANT Theall 312 IUTTE & U | Waelfoidd-239 bl IdTGol
heell 2Mfates gl
o U-238 — Plutonium-239 + Heat
o HTCd & FfoidTCet B I S&d EC goob UTefl féaeel (Light Water Reactors-LWRs)
& T edTagch AT UTeft feuareel &bl 3UTNT dheell dad 3el fddhey Tl oidfds
caTagch el vics fetared! & srfafefd gRfoiddl ol IUAWT fhdT HiTdT &, §odh Uicd
fRuaredl & ST dafdla gefargs &t snaeadsdr gid! gl
e TP 5[l LWRs & fAULtd, PWHR &b Techl ohl 8iTed & e Tde Ue faifdd fasar o
AT g, T fOT TB Uch! Dl AT deal bl 3TaeddsdT gid! gl 58 3aTal
GaTe T2UT A IUIATG Wheloludi-293 T U fabalT ol HbdT &l
LT 2
o IS LUl H fAHd- TS S Seiel BT ITeol ot &b ST Welfalaet-239 &1 3TN
ol eNfales g, fAieren! Ul e sfiee fRudes! 3 fasar oiream|
o Tl fRUdeel & Gl Ufchart Eidl g1 STael Uge> Wiclfaldal 293 Hulf 3ciool heal &b [T
faEssl & Iiedm g, 3¢ ol 3ifaess &I dds ALforadl &b A Uidfdsar dedb
AN - 3iTererTes Sefel o &1 Ufdfchdl cheds 3ifeidh Wielfolddi-239 bl IcTcal fddT
GG
o D 3Hc3Tdl Th &I ULftd AT o Whelfolder-239 ddTe g1 Ulel U, Yefolder-233 bl
3ol el b ST RRuaee d 2fdde o1 IuAMT fdsar HrdT 81 Ig gefolaer diere
2T & ST HAgaqof &l
Ueur3
o TTUI-3 B &Y Ieed Th Il UgHTU] Sefol Tch UTtd Theall gl Jooid TSI YUTTe3t
GfeoidaT-233 31T T & FHaluTol BT IUTNT it 58 Udhle e sfige fduacee
BT ITTNT DHedh HIed o e fedd o1 algel fbar Area|
o Thosglcs Tg Teur 3raft effel TeuT of g1 5&T UehIe #Ted 3iUal &fTsT bl JUTT 3
ettt & sft dweet argd &l
o faddhcdl & Tordcsdee TaTfedd fdecdl (Accelerator Driven Systems-ADS), Joold
afTdt Ureft fTaee (Advanced Heavy Water Reactor-AHWR) 3ii2 didiae 3w
argaTet féEaree (Compact High Temperature Reactor-CHTR) 2MMfAcs gl




4. 8¢ Huif (Solar Energy)

o T FHuf Yool Uz A UL 31T TaTS Hulf Aelal g Th °e A Yot bl ddg ue 3ol
qIe! I Hulf bl ATAT SIHIT Th oy A Jaft Aterdtar srfafafeal & ST smaeasm
HTAT & TeTEE & &l

o I HuIf BT 3TN I3 &U & dial deichl & fhdT ol Hebdl g, Th & Wicidlicedd
(Pv) &5 & AT & I b Uchrel B e [SuTes! o ufeafdd dheatl, gaer & &ie Sull

1 dfed ceall 31T fdemer & g i HicsIT o AT die e dosace! bl dbiad
hedll

CURCTIER TI0MS PR
FORNT iy 1O PR LAY
ASEETS Tl bRCE AT PO

Figure.5. T YTl T
4.1. T Uate3l &6t off AT (Role of Solar Panels)

o T Ul fdAGT Ul doeat & T fATAIE Bld & 3fle WeTae ATds! 3 9 fosadt off

gHIed ol Bd Ue f&d gid &l
o AT Yales fAcE HAlgdes b &U  off SiTell AT &, 3ifechadl eferdT 3T fauiest Iadrgat
& 5T 3maare ue ofeoft ot g1d 2
o Told & YA &IC Uoles fAfchebiol dcd ohl Tah fdely Ued, Th &Tq Yhdl, Th hid b
3Mae0T & §oil g ol 3l foherot 3¢ arel (wiring) & AT g3M 2l
o 3B dd fauTed! IcdTGel & BT, AT UsTedl bl Teb ATl "AeUfl (array)” & afed
fShaT TTaT 81 57 2lie A b ATedd & fGieg Wicldlfced A & U 3 i Tilell TraT g,
feoT & 3uTTe> & GIeTel 3 ol UdbTel 3/deiifed giar gl
4.2, 3deifla Hie Fof &1 faga FHof A Tuideur (Conversion of Absorbed Solar
Energy into Electrical Energy)
o diT Hulf Bl ufddfdd cheal & ST die A5 AT BIcldifced des AU heell UgesT
UTefaeh dhed Bl




o U T UG o Teh Udosl Aeftebeaee Awe gidl ¢ uil fafSaler ot &l uedl & dall
gid1 g1 fafShlel dafichedres dhedee 3T SEesee alall o &U 31 bId e Ahd gl

o T fAfchehiol Ued HBIIDD &U & dTut gict & fodl N-WebTe b &U 31 SiToll HiTdT §
3i1e gerdt fafcsebiol Ued STehIelcdich &U & TTUf gidt & ol P-YehTe o &U & ilell oiTdl
gl

o N-UhIC Shariloll ol 3TeTell & BIg dl § uaich gadl deth Ul-arege ddftarsace
fagd & & 3ifdfech sdarslol 1 UTtd dhedT &1 SHTST UE TDILITD 3i1E STl
Ued &I Ueles Ue fagd &of o foldfur & &g gidt 8l

o I Fuif ool ug BIC-BIC Udsel & &U & 3Td! & foleg Whiciel gl Wiidl gl oid &
T UchTel Uges & &l Teb fag]d &7 dallal dlch 8ol Biclalfeed do U2 Ugdl g, al g o
UchTel & Whiclel gof hifeldhbIail &b 3iGe Sovagiall ol il &d & 3HIe 3og Udifed dheal
& ST Afhd e 4d &l

o T TS gsdargiel Uil fAgld &4 Ue Udlfgd gt 3J1d §, 31 Tcsche fagd eimeT ohl fotatfur
&ed gl

o g fAEld Sull &l gt &ie FHoif & WIcidliceds dcs &b AT & UTtd gidl 8, ATl d:
Tcdef eTel (Direct current-DC) TaE[d & &U & GiTeft oiTdlt gl

e DC I YaITdd! &Ml (alternating current-AC) & 6ol & ST Al &I galace
RIUT PHeal ol 3Taedehd gidl g1 §ace DC fdue! Bl 120 dice AC & §6e ¢l &
A T3 IUTHeUI & BT dchies ST A BT ol AchdT 8l

5. HTed A &ie Hulf (Solar Energy in India)

o 311ed Jof IWThieaefiy qell i & g ofgi Y avf udftd &fie gafau yred gidi g1 8ired &b
Jff & A Ufcr I 91T 5,000 TefeseTst kwh Huif UaTfed gidt & 31T sifeiaier aman &
ufd fast 4-7 kwh Ufd aof Fftee Huf urea gt 2

o dIT Hulf 3Tl ob AT 3 3Ted faY e e AN ZRiTel UT 81 30 Tlol, 2023 ddh Gel A
SITfUd G5 Eie FHolf &ieTdr 70.10 Ifiommate € 3iie gerds 3ieTal, 55.90 If9Tdie TG
& 3refiaT Bl

o JTdH AT &1 &b d1eTes A 2fief AT erodl & TrereRiTet (17.83 If9Traie), I[uierd
(1013 vffemrate), weifeds (9.05 Iffvmdre), dfecserg (6.89 Ifiomaie), Fgmers: (4.87
Jfomate), desaTretT (4.69 Ifi9Tare) 3ie arier vger (4.55 If9mare) enfde &l

o T He FHuf d@wRe, sidiet 3iie sTdtaevfia Suf FaTesd T T TaId deiTel, Tie
Huff & &7 & areleieneT 3iie AT & 5T efief T g




5.1. Ted A A d8 dle Hulf A4l ot gt (List of Largest Solar Power Plants In

India)
HHATH A RITfAd &/3dT (AMare)
1. 31831 Hlose UTeh, TTuTeRiTol (A ohl aad &gl 2,245
&3¢ UTdh)
2. IIMTET Hicse UTch, dhoifeds 2,050
3. ToTdfl GeT 3ieg] AN &lese UTdh, 3Higl Ucer 1500
4. I ST AN Elese UTh, 3Higl Ucer 1,000
5. StaT 3ol AN dHicse, Hed Ueel 750

5.2. B AATC, Afdar 3T Ugs (Government Schemes, Policies and
Initiatives)

e urh AT (Solar Parks Scheme)

g8 UaTTel Y2 g & It &ie Holf ufdiotoliail ol gfdeuiol sollal & fo5C, e 2024
d® 40 If9Trdie aerar ot ©ed &eTdl & 1Y "I UTd 312 3fegr A &g Holf
Tf a3 & faesler &t Tob duiell B9 ot ofl el 2l

g ANotell fRaae 2014 & sidiel 3i STdicbeviid Hulf FAATHT (Ministry of New and
Renewable Energy-MNRE) gTeT 2[& bl I7¢ oft|

&lcese UTeh &IT FHolf sdesud ol Haft deffeies HAuldt o AT~ 8ffd, faoies! forepreft
AAETC, TEh holfacfact, Ulefl i Ffder 3Mfe el 3dedd gfotardl aid bl Ffaen
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India's Nuclear Tests: Pokhran I and 11

Pokhran I

7 Date and Codename: Conducted on May 18, 1974, this single nuclear test was
codenamed "Smiling Buddha."

7 Device Type and Yield: The device was a fission bomb with a yield of 12
kilotons.

71 Stated Objective: The test was declared to be a peaceful nuclear explosion.

Pokhran I1

71 Series and Location: A series of five nuclear bomb test
explosions conducted at the Indian Army's Pokhran Test Range in May
1998.

7 Date, Codename, and Detonations: The tests began on May 11, 1998, under
the codename Operation Shakti. Initially, one fusion and two fission bombs
were detonated. On May 13, 1998, two more fission devices were set off.

71 Yield and Capability: The tests enabled India to build fission and
thermonuclear weapons with yields up to 200 kilotons.

71 Scientific Milestone: The then-Chairman of the Indian Atomic Energy
Commission stated that each explosion in Pokhran II was "equivalent to
several tests carried out by other nuclear weapon states over decades."

" Subsequent Developments: India subsequently developed computer
simulation capabilities to predict the yields of nuclear explosives based on
the designs used in these tests.

Impact and Consequences

7 Global Engagement: These tests ended India's isolation from the global
nuclear order and redefined its terms of engagement with the world.

7 National Security: They provided India with a nuclear deterrent, thereby
enhancing national security.
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~1 Sanctions: The tests led to sanctions against India by several major countries,
including Japan and the United States. Later these sanctions were taken
back.

qrgeor [

0 Taf 3R e 18 6 1974 &1 I, 39 Tohel ULATU] URI&TUT Tl HISATH "HISTeRT
ECUREIRIRIRIT

1 Tearea wwR 3T awar: farsd ue e aw or fSradht emar 12 fhete ot

O fAd 8Ld: URIETUT S Mitaqut wHT] faewte =it o )

gt 11

O ST AR A 7E 1998 H WA ST & WERT Y& I § ARSI qie AT
0 eyt faewiel ohl U g

0 AT, e HR fAEnte: Tderor 11 ®E, 1998 H wisH AT et & dad F
TUI WY H, Uk oa 3R & fode ami o faehie fomam mam1 13 w8, 1998 i, & 3R
fovdga Iuemur e fpu )

[ STHET: 3 TRIETUT A YR i 200 Theiie do i &Tar arel faEeT AR aHigfaeTaT
IR S & 988 91|

[ AT HIT FT YeUR: WD YTHTI] SHoAt HATIRT o Thlci T 3TeAeT = el foh o 11
H U faemie "gerenl # 1 UATY] EfoRI dTet SR1T gIRT R 710 g giequr & srere om|"

[ og & faE: MR A 91e # 37 YA # gEdnTe Ry Y fESreHT o TR W ueHT]
faepicanl 1 eraar S wiasgarolt i & fory Feger Rmas awand fawfad Sl

T 3T gRone

1 AR 3 TAETUT 5 MRA o AT TTATY] AT § ST ! THI e el AR g
& 1Y 39k 314 ol 1t ol TR & aReid fora

[ TSHT I IE WA Dl TTATIY Hdrer Ta T, fSad it et # 9fg g8

1 wfqEe: T o HRUT A I S AT STARET Tied s WE <1 I IRd &
et wfaeer & T 71U, 91¢ # 59 ufdee o arad o forar .

Selected Notes: Defence Technology — Class 1. Page 2 of 9



India's Nuclear Doctrine

Introduction

~  Enunciation Date: India's nuclear doctrine was first announced after
a Cabinet Committee on Security (CCS)meeting in January 2003, more than
four years following the nuclear tests conducted in May 1998.

Key Principles

1. Credible Minimum Deterrence: India aims to build and maintain a nuclear
arsenal that serves as a credible deterrent against aggression.

2. No First Use Policy: India commits to a "No First Use" posture. Nuclear
weapons will be used only in retaliation against a nuclear attack on Indian
territory or on Indian forces, wherever they may be located.

3. Retaliation Strategy: In the event of a nuclear first strike against it, India's
nuclear retaliation will be "massive"and designed to inflict "unacceptable
damage."

4. Authorization for Retaliation: Nuclear retaliatory attacks can only be
authorized by civilian political leadership via the Nuclear Command
Authority.

5. Non-Use Against Non-Nuclear States: India pledges not to use nuclear
weapons against states that do not possess nuclear weapons.

Additional Stipulations

1. Retaliation to Biological or Chemical Attacks: India retains the option to
retaliate with nuclear weapons if subjected to a major biological or chemical
attack.

2. Export Controls and FMCT Negotiations: India will continue to enforce strict
controls on the export of nuclear and missile-related materials and
technologies and will participate in Fissile Material Cut-off Treaty (FMCT)
negotiations.

3. Commitment to Disarmament: India remains committed to the ultimate goal
of a nuclear-weapon-free world, through global, verifiable, and non-
discriminatory disarmament.

In summary, India's nuclear doctrine is built on the principles of credible minimum
deterrence and a "No First Use" policy. The doctrine also outlines strict conditions
under which nuclear retaliation would be considered, including in the face of
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biological or chemical attacks. It emphasizes civilian control over nuclear decisions

and reflects India's continued commitment to nuclear disarmament.
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Treaty on the Non-Proliferation of Nuclear Weapons (NPT)

Overview and Objectives

The Treaty on the Non-Proliferation of Nuclear Weapons (NPT) is a pivotal
international instrument for global security. It has three main goals:

1. Prevention of nuclear proliferation: Inhibiting the spread of nuclear
weapons to additional states.

2. Access to peaceful nuclear technology: Ensuring fair access under
international safeguards, which include audits and inspections.

3. Nuclear disarmament: Promoting negotiations aimed at eliminating nuclear
weapons.

Categories of Member States
The treaty distinguishes between two categories of parties:

1. Nuclear Weapon States (NWS): Defined as the five states that detonated a
nuclear device before January 1, 1967, namely the United States, Soviet Union
(now Russia), United Kingdom, France, and China.

2. Non-Nuclear Weapon States (NNWS): All other signatories.

Key Provisions
The treaty, signed in 1968 and effective from 1970, stipulates:

1. NWS Non-Transfer: Prohibits NWS from transferring nuclear weapons to
other states.

2. NNWS Non-Acquisition: Forbids NNWS from developing or acquiring nuclear
weapons.

3. International Safeguards: Ensures peaceful nuclear activities in NNWS are
not diverted to nuclear weapons, through the application of international
audits and inspections.

4. Peaceful Nuclear Cooperation: Facilitates NNWS access to peaceful nuclear
technology under international safeguards.

5. Commitment to Disarmament: All members must engage in good-faith
negotiations toward ending the nuclear arms race and achieving disarmament.

Associated Test Ban Treaties

The NPT regime also encompasses treaties that restrict nuclear testing:
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1. Partial Test Ban Treaty (1963): Outlaws atmospheric, space, and underwater
nuclear testing.

2. Threshold Test Ban Treaty (1974): Prohibits underground tests exceeding
150 kilotons.

3. Comprehensive Nuclear-Test-Ban Treaty (CTBT): Aims to ban all nuclear
explosions but has not entered into force due to non-ratification by specific
states.

Global Impact and Signatories

The NPT is broadly considered the foundation of the international nuclear
nonproliferation regime and works under International Atomic Energy Agency
(IAEA) safeguards.

As of the current data, 191 states have acceded to the Treaty on the Non-
Proliferation of Nuclear Weapons (NPT). This treaty includes the five recognized
nuclear-weapon states: the United States, Russia, the United Kingdom, France, and
China. The NPT holds the distinction of being the most widely subscribed to nuclear
arms control treaty in history.

As of April 2023, India, Israel, and Pakistan have not signed the treaty. North
Korea withdrew from the NPT in 2003. These states are not classified as NWS under
the treaty's provisions, meaning they would have to eliminate their arsenals and
accept comprehensive IAEA inspections should they decide to join.

India's Stance on the Non-Proliferation Treaty (NPT)

India has consistently viewed the NPT as discriminatory and has
consequently refused to sign it.

Grounds for Rejection
India's refusal to accede to the NPT is rooted in multiple reasons:

1. Discriminatory: India argues that the treaty inherently divides the world into
"nuclear haves" and "nuclear have-nots," creating an imbalanced global
order.

2. Imbalance of Obligations: India asserts that the treaty fails to equally
distribute obligations to prevent all types of nuclear proliferation among
member states.

Selected Notes: Defence Technology — Class 1. Page 6 of 9



3. One-Sided Restrictions: India finds the treaty's restrictions on Peaceful
Nuclear Explosions (PNE) technology to be biased in favour of nuclear-armed
states.

4. Lack of Time-Limit on Disarmament: India disapproves of the absence of a
specific time-frame to halt vertical proliferation and for the dismantling of
existing arsenals.

5. Imperfect Obligation on Disarmament: India notes that the treaty's
commitment to disarmament lacks juridical force and describes it as an
"imperfect obligation with no sanction behind it."
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Defence Technology: Aerial
Defence of India

Missiles

A missile is a self-propelled guided projectile designed to be launched into the air
and directed towards a specific target. Missiles can be classified into different types
based on their propulsion systems, flight paths, and intended use.

+ Ballistic missiles are initially propelled by rockets and follow an unpowered,
arched trajectory to reach their target. They can carry either nuclear or
conventional warheads and are classified into short-range, medium-range,
intermediate-range, and long-range missiles.

¢ Cruise missiles are unmanned, self-propelled guided missiles that maintain low,
horizontal flight paths to avoid anti-missile systems. They have significant
payload capacity and high precision. Cruise missiles can be launched from air,
land, ship, or submarine. They are classified as subsonic, supersonic, or
hypersonic based on their speeds.

¢ Quasi-ballistic missiles combine features of both ballistic and cruise missiles.
They initially follow a ballistic trajectory and then transition to a low-altitude, high-
speed cruise trajectory.

+ Hypersonic missiles are designed to travel at speeds equal to or greater than
Mach 5. They are highly maneuverable and can alter their flight paths.
Hypersonic weapons can be in the form of hypersonic glide vehicles, hypersonic
cruise missiles, or hypersonic aircraft.

Missiles play a crucial role in defense technology, providing nations with the ability to
strike targets accurately and efficiently across various ranges.
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Types of missiles

Ballistic Missiles

Ballistic missiles are initially propelled by rockets and follow an unpowered, arched
trajectory to reach their target. These missiles are capable of carrying either nuclear
or conventional warheads. Launch platforms include ships and land-based
facilities. Notable examples from the Indian defence arsenal are Prithvi I, Prithvi Il,
Agni |, Agni ll, and Dhanush.

Classification of Ballistic Missiles

¢ Short-range: Tactical missiles with a range less than 1,000 kilometres.

¢ Medium-range: Theatre missiles with a range between 1,000 and 3,000
kilometres.

+ Intermediate-range: Missiles with a range between 3,000 and 5,500 kilometres.
+ Long-range: Intercontinental or strategic missiles with a range exceeding 5,500

kilometres.

Three Stages of Ballistic Missile Flight

+ Boost Phase: Starts at launch and ends when rockets cease firing; usually lasts
three to five minutes and occurs within the atmosphere.
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+ Midcourse Phase: Follows the boost phase, comprises the longest portion of
the flight; ICBMs can reach speeds around 24,000 kilometres per hour.

+ Terminal Phase: Begins when warheads re-enter Earth's atmosphere and ends
upon impact; strategic warheads can exceed speeds of 3,200 kilometres per
hour.

MIDCOURSE

PHASES OF BAI.I.ISTIC MISSILE FLIGHT
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Cruise Missiles

Cruise missiles are unmanned, self-propelled guided missiles with significant
payload capacity and high precision. They maintain low, horizontal flight paths to
avoid anti-missile systems. These can be launched from air, land, ship, or
submarine.
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Typical Missile Trajectorics

_ Ballistic Missile

o

Cruise Missile

o

Classification of Cruise Missiles

e Subsonic cruise missiles: Travel below the speed of sound, approximately at
0.8 Mach. Example: Tomahawk missile of the USA.

* Supersonic cruise missiles: Travel at speeds between 2-3 Mach, with high
kinetic energy due to their speed and warhead mass. Example: BrahMos missile.
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« Hypersonic cruise missiles: Travel at speeds exceeding 5 Mach; under active
development in several countries.
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Quasi-Ballistic Missiles

A quasi-ballistic missile incorporates features of both ballistic missiles and
cruise missiles. Specifically, it follows a ballistic trajectory during the initial portion
of its flight. Subsequently, it transitions to a low-altitude, high-speed cruise
trajectory. This hybrid flight path allows the missile to take advantage of the benefits
of both ballistic and cruise missile technologies.
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Hypersonic Missiles

A hypersonic missile is designed to travel at speeds equal to or greater than Mach
5, which is approximately 1 to 5 miles per second or 1.6 to 8.0 km/s. What
distinguishes these missiles from ballistic missiles is their manoeuvrability. Unlike
ballistic missiles that adhere to a predetermined course, hypersonic missiles have
the capability to alter their flight paths.
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Types of Hypersonic Weapons

Hypersonic weapons come in various forms:

+ Hypersonic Glide Vehicle (HGV): These are warheads that, following an initial
ballistic launch, manoeuvre and glide through the atmosphere at hypersonic
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speeds.

+ Hypersonic Cruise Missile: These missiles utilise air-breathing engines such
as scramjets to achieve hypersonic speeds.

+ Hypersonic Aircraft: Similar to hypersonic cruise missiles, these aircraft also
employ air-breathing engines like scramjets to reach high velocities.

Russia has claimed its first use of the Kinzhal hypersonic missile in the Ukraine
conflict, targeting a large underground arms depot in western Ukraine. The missile,
capable of speeds exceeding Mach 5, was likely launched from a MiG-31 warplane
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Countries with Hypersonic Missiles as of 2023
+ United States: Actively developing and testing, $3.8 billion budget for 2022.

¢ China: Possesses operational missile, focus on cruise missiles and glide
vehicles.

* Russia: Research since the 1980s, deployed missile in Ukraine in 2019.
« India: Entered hypersonic research in September 2020.

o Other Developed Countries: Australia, France, Germany, and Japan in
development phase.

* Nascent Research Countries: Iran, Israel, and South Korea conducting
foundational research.
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Integrated Guided Missile Development Programme (IGMDP)

Programme Inception: Conceived by Dr. A P J Abdul Kalam to achieve self-
sufficiency for India in missile technology.

Government Approval and Feasibility Study: Approved by the Government of
India on July 26, 1983. A feasibility study was conducted by a team comprising
members from DRDO, the army, navy, air force, and defence production. The
team recommended the development of five missile systems.
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Missiles Developed Under IGMDP

Prithvi: Short-range surface-to-surface ballistic missile.

Agni: Intermediate to long-range surface-to-surface ballistic missile. Initially
developed as a technology demonstrator for a re-entry vehicle, it was later
upgraded to serve as a ballistic missile with varied ranges.

Trishul: Short-range low-level surface-to-air missile.
Akash: Medium-range surface-to-air missile.

Nag: Third-generation anti-tank missile.
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Programme Completion

+ Achievement and Announcement: After accomplishing its goal of making India
self-reliant in missile technology, DRDO formally announced the successful
completion of IGMDP on January 8, 2008.
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Missiles of India

Sr. No. Missile Name

Surface to
Surface
Missiles

Short Range

1. Agni 1

2 Prithvi- |
3 Prithvi- 11
4 Prithvi-ll
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Range

700-1000 km

40-150 km

350 km

350 Km

Payload

1000 kg

1000 kg

500 kg

1000 kg

Features

* Single-stage
solid propellant «
Travels at a
speed of 7.5
mach ¢ Nuclear
Capable

« Single-stage
liquid-fueled «
Can be launched
from transporter
erector
launchers

« Single stage
liquid propellant
* Nuclear
Capable

* Two-stage,
solid propellant
motor. * Nuclear
capable missile



5 Dhanush
6 Shaurya
7 Prahaar
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350 km

700 Km- 1000
Km

150 km

1000 kg

200 to 1000 kg

200 kg

* Single-stage,
liquid-propelled ¢
Naval Variant of
Prithvi-1l «
Nuclear capable

» Two stage solid
fuelled missile
capable of
carrying ¢
Travels at a
speed of 7.5
mach ¢ Nuclear
capable « Hybrid
missile ¢
Capable of
manoeuvring like
a cruise missile
and utilizing its
air fins to cruise
at sustained
hypersonic
speeds. ¢ Less
vulnerable to
enemy’s anti-
ballistic missile
defence.

« Solid-fuelled
short-range
missile fitted with
inertial
navigation
system e Travels
at a speed of
Mach 2 «
Contemporary
weapon system
capable of
carrying a
number of
different
warheads,
nuclear, high-
explosives (HE)



8 Pralay

Intermediate

Range
1. Agni ll
2. Agni lll
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350 km- 500 km

2000-3,500 km

3000-3500 km

1000 kg

1000kg

1500 kg

and
submunitions

* Designed to fly
faster and is a
derivative of
Prithvi Defence
Vehicle (PDV)
exoatmospheric
interceptor
missile ¢ It is
capable of
destroying
enemy weapons
at high altitudes
* It has
unconventional
flight profile and
the ability to
change
directions to
make it more
unpredictable
and raise
difficulty level for
Air Defence
Systems

« Two and a half
stage, solid
fuelled missile ¢
A part of the
"credible
deterrence”
against China
and Pakistan ¢
Nuclear capable

 Two stage solid
propellant o
Nuclear capable
* Missile's
circular error

10



Intercontinental
Ballistic Missile

Agni IV

Agni V

Agni VI

Defence Technology: Aerial Defence of India

3500-4000 Km

More than 5000
Km

6000-12000 km

1000 kg

1500 kg

1000kg

probable (CEP)
lies in the range
of 40 meters
This makes
Agni-1ll the most
accurate
strategic ballistic
missile of its
range class in
the world

 Two stage solid
propellant »
Nuclear capable
* The payload,
with a re-entry
heat shield can
withstand
temperature of
more than 3000
degree Celsius

 Three stage
solid propellant «
Speed of 24
Mach « Multiple
Independently
Targetable Re-
entry Vehicles
(MITRV)
capability. o
Nuclear capable

* It will be a
Three stage
solid propellant
missile « Multiple
Independently
Targetable Re-
entry Vehicles
(MITRV)
capability
Nuclear capable
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Submarine
Launched
Ballistic Missile

K4 missil

1. misstie 3500 Km
system

2. K-15 —Sagarika  750-1,500 km
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2000 kg

1000 kg

missile currently
under
development

« Difficult to be
tracked and
destroyed by
any anti-ballistic
weapon e Its
Circular Error
Probability
(CEP
determines the
accuracy of
missiles; lower
the CEP, greater
is the accuracy)
is more accurate
* Support the
Arihant class of
nuclear
submarines ¢
Provides
capability to
launch nuclear
weapons from
underwater

« Solid rocket
Motor « SLBM
version of land
based Shaurya
Missile ¢
Integrated with
the Arihant class
submarine. « K
series missiles
are faster, lighter
& stealthier than
Agni series. «
Boosts second
strike

12



Surface to Air
Missile System

1.

K5

K6

Trishul
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5,000-6,000 km

8,000 to 12,000
km

9 Km

2000 kg

3000 kg

5.5 Kg

capabilities of
India

* It is being
developed by
DRDO for the
Indian strategic
forces’
underwater
platforms. ¢ It will
arm the future
variants of
Arihant class
submarines of
the Indian Navy.
 Capable of
carrying four
MIRV (Multiple
Independently
targetable Re-
entry Vehicle)
warheads of 500
kgs each.

 Athree-stage
missile and is
solid fuelled. « It
is planned to
armed with
multiple
independently
targetable re-
entry vehicle.

* Designed to
counter a low
level attack with
a very quick
reaction time
ability to skim
over the sea at a
very low altitude
and hit against

13



2. BARAK-8
3. MAITRI
4., Akash
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100 Km

25-30 Km

30Km

60 kg

10Kg

30Kg

sea skimming
missiles ¢ All-
weather missile ¢
Supersonic
Speed

« Jointly
developed by
DRDO & lIsraeli
Aerospace
Industry. o
Supported by
multi-function
surveillance
track and
guidance radars,
which enables it
to hit targets with
precision. « Can
engage multiple
targets at the
same time
during day and
night in all
weather
conditions.

* Next
generation
Quick-reaction
surface-to-air
missile
(QRSAM) ¢ Joint
project of India &
France

* Supersonic
Speed ¢
Capability to
neutralise aerial
targets. « Can
engage in
multiple targets
from multiple
directions. ¢
Supported by

14



Air-to-air
Missile

1. ASTRA
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70 km

15 kg

‘Rajendra’, an
indigenously
developed radar
system, that has
the capability to
lock-on to
multiple targets
in group or
autonomous
mode. ¢ Its
ramjet
propulsion and
its electronic
counter-counter
measure
equipment helps
it to break any
electronic
jamming system.

* First
indigenously
developed air-to-
air missile ¢
Developed by
DRDO « Works
on the Beyond
Visual Range
Air-to-Air Missile
(BVRAAM)
technology - It
enables the
fighter-pilots to
shoot precisely
at the enemy
targets which
are beyond their
visual range « All
weather, day
and night
capability

15



2. Novator KS-172

Cruise Missile

System
1. Nirbhay
2 Brahmos
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200-400 km

800-1,000 km

300 Km

50 kg

450 kg

Ship and Land
based- 200 kg
and Aircraft

variant- 300 kg

» Developed
initially by
Russia in the
1980s - Still
being used by
the Russian Air
Force, as well as
the Indian Air
Force « Has a
range of 400
kms and a top
speed of over
4,000 km/hr

* Long range,
all-weather
subsonic cruise
missile « Can be
launched from
multiple
platforms o
Nuclear capable
* Can fly at low
altitude

« Joint project of
Russia and India
* Medium range
ramjet
supersonic
missile ¢« Two-
stage (first stage
is solid
propellant
engine and liquid
ramjet in
second) ¢
Travels at a
speed of 2.8
Mach and can
be launched
from land, air,
ship and

16



3 Brahmos Il
Anti-Tank

Guided

Missiles

1. NAG
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Expected: 1,500
km

500m- 20Km

8 kg

submarine;
operational with
army, air force &

navy.

« Under
development ¢
Hypersonic
version (India’s
first hypersonic
missile) of
Brahmos with a
scramjet engine
* Expected
speed: around 8
Mach « May
have technology
from Russia’s
Zircon missile

* Fire and
Forget, lock on
after launch « All-
weather missile
with day and
night capabilities
« Can be
launched from
land and air ¢
Five variants: a
land version, for
a mast-mounted
system; the
helicopter-
launched Nag
(HELINA) also
known as
Dhruvastra; a
"man-portable"
version
(MPATGM); an
air-launched

17



2. SPIKE

3. Spice 2000
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4 km

60 km

An add-on kit for
900 kg
warheads

version; and the
Nag Missile
Carrier
(NAMICA) "tank
buster".

« Israeli fourth
generation anti
tank guided
missile « Fire &
forget system e
Ability to switch
to a different
target mid-flight.
« Overall hit
percentage is
more than 95
per cent. ¢
Variants: man-
portable, vehicle
launched &
helicopter
launched

» Developed by
Israel « Stands
for Smart,
Precise, Impact,
Cost Effective «
Consists of
inertial
navigation,
satellite
guidance, and
electro-optical
sensors for
pinpoint
accuracy °
Difficult to be
detected on
radars e It is not
a bomb, but a
‘guidance kit'
that is attached
to a standard

18



warhead or
bomb

About some recent agni missiles

Agni-lV Specifications

+ Series and Naming: Fourth in the Agni series, formerly known as Agni Il prime.

¢ Test History: First tested in 2011 and again in 2012 from Wheeler Island, off the
coast of Orissa.

¢ Technical Details:

o

o

o

(o]

(o]

A two-stage missile powered by solid propellant.
Length: 20 meters

Launch weight: 17 tonnes

Range: Up to 4,000 km

Warhead capacity: 1 tonne

+ Advanced Technologies: Equipped with indigenously developed ring laser gyro
and composite rocket motor.

¢ Launch Capabilities: Can be fired from a road-mobile launcher.
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Agni-V Specifications

+ Development Timeframe: Developed indigenously in a span of just three years.

¢ Technical Details:

[e]

(o]

o

[e]

A three-stage missile

All stages based on solid fuel
Nuclear-capable

Payload capacity: 1.5 tonnes
Range: 5,000+ km

Total weight: 50 tonnes

+ Advanced Technologies: Equipped with composite rocket motors, advanced
navigation systems, onboard computers, and re-entry vehicles. Capable of MIRV
(Multiple Independently Targetable Re-entry Vehicle) for anti-satellite systems.

¢ Launch Capabilities: Can be fired from a road-mobile launcher.

Strategic Significance of Agni-V

* Global Context: Considered a game changer for India, placing it among the elite
group of countries with the capability to launch intercontinental ballistic missiles,
including the US, Russia, France, and China.

* Geopolitical Implications: Provides almost complete coverage of China,
enhancing India's deterrence capabilities.
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Agni-VI: In Development

+ Status: Reported to be in early stages of development, intended to be the most
advanced version in the Agni missile programme.

+ Technical Expectations:
o Capable of being launched from both submarines and land.
o Projected strike range of 11,000-12,000 km.
o Expected to be equipped with MIRVed warheads.
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India's Nuclear Triad: Components and Strategic Importance

India's nuclear triad refers to its capability to deliver nuclear weapons through three
distinct platforms: land, air, and sea. This diversified approach ensures the
effectiveness of India's nuclear deterrence by making it challenging for any
adversary to neutralise all of the country's nuclear forces in a first strike.

Components of the Nuclear Triad

e Land-Based Missiles: Includes missiles like the Agni 2, Agni 4, and Agni 5.
These provide India with a robust land-based delivery system for nuclear
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weapons.

« Air-Based Delivery: Aircraft such as Sukhoi Su-30MKIs, Mirage 2000s, and
Jaguars serve as airborne platforms capable of launching nuclear payloads.

+ Sea-Based Capability: The INS Arihant, a 6,000-tonne indigenous Ship
Submersible Ballistic Nuclear (SSBN), represents the maritime component.
Additionally, the K-4 Sagarika is an Indian 3500 km-range submarine-launched
nuclear warhead capable ballistic missile (SLBM). It is designed to be
launched from India's indigenous nuclear submarines.

Strategic Importance

The operationalisation of this triad contributes to maintaining a credible nuclear
deterrent. It supports India's No First Use policy, making it highly difficult for an
adversary to incapacitate India's nuclear arsenal through a first strike. This forms a
cornerstone of India's Nuclear Doctrine.
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India’s Missile Defence Programme
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Indian Ballistic Missile Defence (BMD) Programme

Historical Context

¢ Initiation: Commenced in 1999 post-Kargil War and as a counter to China and
Pakistan's missile capabilities.

System Architecture

o Two-Tiered System: Comprises Prithvi Air Defense (PAD)/Pradyumna and
Advanced Air Defence (AAD).

o First Layer (Exo-atmospheric): PAD/Pradyumna and Prithvi Defense
Vehicle (PDV) intercept missiles at altitudes of 50—180 km.

o Second Layer (Endo-atmospheric): AAD/Ashwin intercepts missiles at
altitudes of 15-40 km.

* Target Range: Capable of intercepting missiles launched from up to 5,000 km
away.

Components

+ Radars and Control Posts: Overlapping network of early warning and tracking
radars, along with command and control posts.

Testing and Status

 Initial Tests: Started in 2006; multiple successful tests, including one in August
2018.

e Completion: First phase completed as of January 2020; awaiting government
approval for deployment around the national capital.

IRt dfeifes Mamge & (dforsh) srfe
YT daf

o UgH: 1999 H R gg & aTe 3R <4 3R urfehear i Aarger emansi & siare |
NEgE]

fOew snfheamrr
o &-TRT voTTelt: 399 gecht arg zem (/e ofR IAd arg 3em (YU A g
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o Ugel URd (Yal-argHset): drodl/uer= ofk gedft zem arg (fididt) 50-180 fomeft
&I HaTs IR g ot Aehd 8|
o GEA W (YSt-argHzEeta): qudl/sifga 15-40 forft Y Fars o fAarge! ot Aehar 81
o &g M 5,000 Rt R & vaifa A ot At | gem |

Sqgq

o TR AR 0T uie: Fnis ok Rasor uike & ry-ary uRfYe AareH ofik i R
HI IERATUT Aeach|

adgror 3R fRfd
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A 8l

o GHIYA: UgT TRUT STHat 2020 deh GXT 81 7T, IR ST oh MU dHTed! o forg
TRHR I HSKT T SauIR 81

Iron Dome System

Overview

* Purpose: Developed by Israel to intercept and destroy short-range rockets and
artillery shells.

+ Detection Range: Identifies rockets at a distance of 4 to 70 km.

Milestones
+ Final Testing: Completed in July 2010.

+ Operational Status: Declared operational in 2011; used in conflicts against
Hamas in 2012 and 2014.

Deployment and Collaboration
e Operators: Israel and Singapore.

» India-Israel Deal: A $2 billion deal signed in 2017 for India to acquire the Iron
Dome system.

uR=g
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o IB: A g & Adhe 3R artillery shells @t Aet 3R T8 &= & G FoRISA GRI
ferenferd |
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HieT & IR

o Sifow gfigror: SperE 2010 H gy g
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Comparative Analysis

Common Objectives
¢ Both Indian BMD and Iron Dome aim to protect against incoming missile threats
but differ significantly in the types of threats they are designed to counteract.
Technical Capabilities
« Indian BMD is designed for longer ranges and higher altitudes, whereas Iron

Dome targets short-range threats.

International Collaboration

¢ While Indian BMD is an indigenous programme, the Iron Dome system
represents international defence collaboration, particularly between India and
Israel.

Status and Future Developments

¢ Indian BMD is waiting for government approval for further deployment, whereas
the Iron Dome is already operational and has been combat-tested.

I e
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S-400 Triumf

The S-400 Triumf is a mobile surface-to-air missile system (SAM) designed by
Russia. It holds the distinction of being the most advanced operationally deployed

modern long-range SAM, surpassing the United States' Terminal High Altitude

Area Defense system (THAAD). The S-400 Triumf is equipped to engage a wide
array of aerial threats. These include aircraft, unmanned aerial vehicles (UAVs),
and ballistic and cruise missiles.

The system has a range of 400 km and can operate at altitudes up to 30 km.
Furthermore, it can track 100 airborne targets and engage up to six of them
simultaneously.

QY-400 SRFh Ueh Hdg 9 §aT # AR o+ arelt Aiaga g vone (qugew) @ 58 =
gR1 fEsmme= foran ma 81 38 Tyaa sy sma & effferer 818 Yediers giar fotha faeew
(THAAD) &l Ti® Bisd §T 9% S9d URaTeH ¥U ¥ a-1d YAk el gt &l gaqeH g+
&I 7RG UT g1

TY-400 2w faff gahR & garg @Rl @ Aues & oy gafsa 81 57 famm, amaRfEa
&A1 atg (U, ok iR ik ot fArsd wnfae &

ey i i 400 faft @ 3k ag 30 ot T Y T R FH R GohdT &1 39 ST,
Ig 100 §ATS AL ! ¢oh X TahdT & 3R 390 A B¢ Tl T Y AT 471 Thel B

India's Acquisition of S-400 Triumf
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India entered into a $5.43 billion USD agreement with Russia in October 2018 for
the acquisition of the S-400 Triumf missile system. The deliveries have already
begun and are expected to conclude by late 2023 | 2024. This acquisition is going to
substantially enhance India's ability to neutralise enemy fighter aircraft and cruise
missiles at long range.

YR = TH-400 grawh fAdTser Uutlett o AfAUgor & folg Sferger 2018 # &9 & 419 5.43
faferam smRe SR o1 Twrgltar fhan| feefiast uget g Y= 8t gehl 8 8k 2023/2024 & 3id
deh THT g1 ohl SHIG g1 39 SIfAUgUr ¥ delt gl IR g9+ o dS1q; fAAH! 3R g fAamget
! FIAR A Y WRd hl &1 H I gieg g1 1 8T 21

Geopolitical Implications

While the deal significantly boosts India's defensive capabilities, it has faced
diplomatic challenges. The United States has expressed objections and has
threatened to impose sanctions under the Countering America's Adversaries
Through Sanctions Act (CAATSA). Despite such international pressure, India has
opted to proceed with the acquisition, underscoring the strategic importance it
attributes to the S-400 system for its defence infrastructure.

Design and Capabilities

e Origin: Designed by Russia, the S-400 Triumf is a mobile surface-to-air missile
system (SAM).

* NATO Designation: Also known as SA-21 Growler by NATO.

o Operational Superiority: Considered the most advanced Modern Long-Range
SAM (MLR SAM), surpassing the US-developed Terminal High Altitude Area
Defense system (THAAD).

« Aerial Engagement: Capable of targeting a variety of aerial objects including
aircraft, Unmanned Aerial Vehicles (UAVs), and ballistic and cruise missiles
within a range of 400 km and up to an altitude of 30 km.

o AR &g gRT f3wTeA fhar T, T9-400 SRR Uk AidTse a8 9 §aT § AR & Tt
faager yoreft (gagyw) 81

o T & gRT fAr AW et gRT 38 SA-21 WeR & A1 G oft ST ST 81

o JHTRYTET IFEAT: T I7d MYk welt g Y THUGH (YAYTSIR GHYGH) AT STt
g, it sRaAT gRT [Aenfia efier 818 Yiieys uivar f3tha s (dgaged) & i
Bisdl &
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dohl

Technical Specifications

Target Tracking: Can monitor 100 airborne targets and engage up to six of
them simultaneously.

Generational Advancement: Represents the fourth generation of long-range
Russian SAMs, succeeding the S-200 and S-300.

Integrated Systems: Comprises a multifunction radar, autonomous
detection and targeting systems, anti-aircraft missile systems, launchers,
and a command and control centre.

Missile Variants: Capable of launching three types of missiles for layered
defence.

oeg ST 100 ga1s edf Y AR TR Tepar & iR 3/ | B &l U Ay A s
gahd 8l

didhra 3Afa: T8-200 3R TH-300 & aTE et gt & wH gagua Fr deft didt
ufafafda s=ar g1

Thigpd Fa%ed: 598 o AhaRM Y8R, W UgdH 3R aediaror Rew, ¢é-
gaehTe fBaTed fRven, @R, ik ua ddis oiR T g mfder ¢ |

Ararge aRde: wWRa 2en & fog 9 uaR 6i Bl o di-g o= § 9am|

Efficiency and Deployment

Effectiveness: Two times more effective than previous Russian air defence
systems.

Rapid Deployment: Can be operational within five minutes.

Operational Status: First became operational in 2007 and is tasked with
defending Russia.

Interoperability: Can be integrated with Air Force, Army, and Navy air defence
units.

gHaefierar. fOsel Tt arg &m vonfert & gor=m & & AT Sifdes urel |
Mz Fewiiade. uia fee & +fiar T fomar ST @edr 81
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Strategic Deployment

» Location: Systems are already deployed to counter threats from China in the
northern sector and along the frontier with Pakistan.

o M IR & 3R Urfchea™ @ At HHAT IR 9 I WA T Hehraell A o folg feed
Ugd & gl a1 8

LCA Tejas

Overview of HAL Tejas

+ HAL Tejas, also known as Light Combat Aircraft (LCA) Tejas, is an Indian
single-engine, delta wing, multirole light fighter.

+ Designed by the Aeronautical Development Agency (ADA) in collaboration
with the Aircraft Research and Design Centre (ARDC) of Hindustan
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Aeronautics Limited (HAL).

¢ Developed for the Indian Air Force (IAF) and Indian Navy.

o QOUTH dud, I 18 Pirae QIhIE (YAEY) a9 & A1 9 off STH1 S11an 8, Tah
YR fTa-ga, 3T &, ARl dge wigeR 8|

o QOAHIieeha 3aeade Gt (ADA) gRT fagr gaRibiieaw fafids (HAL) & GaRshIae
Rad ds feoms € (ARDC) 3 g @ fEwirg forar mam|

o RN arg G4 (IMTEQYYE) 3R HReART KT & forg i@l

Origin and Development
e The LCA programme began in the 1980s.
e Aims:
o Replacement for India's ageing MiG-21 fighters.
o Boost domestic aviation capability.
o Achieve aerospace self-reliance.

o Build a local industry for state-of-the-art products with commercial spin-
offs.

o QoY ShRishH 1980 H = gaTl
o dET:
o ¥Rd & R MAT-21 e i & forg wfam
o R T &t B srgTaT &
o QI IATAFRET g1 AT
o Mo -3tk & Y TAYAF I & oIy Tep wig IemT fawfRd sl

Organisational Structure

+ Aeronautical Development Agency (ADA) was established in 1984 by the
Government of India.

e Principal partner: Hindustan Aeronautics Limited (HAL).

¢ Collaboration with DRDO & CSIR Laboratories, public and private sector
industries, and academic institutions.

o QIR ST Yoldl (YSIY) &t AT 1984 F Rd TRHR GRT i T8 A |
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Technical Features

Aerodynamically unstable tailless compound delta-wing configuration
optimised primarily for manoeuvrability and agility.

Maximum speed: Mach 1.8.
Range: 3,200 km.

Combat range: 500 km.
Ferry range: 1,850 km.

Constructed of aluminium-lithium alloys, carbon-fibre composites, and
titanium alloys.

Composite materials make up 45% of the airframe by weight and 95% by
surface area.

g T4 & SRR Taed HURE 3eel-fT SRR g1 w0 @ nfasfierar siik
IqeTdT o g Srgaferd|

Sfdeha Tfe: &< 1.8

3at: 3,200 foeh

81 31 500 fawdt

& 3T 1,850 et

gegifam-fafdas fsr arg, FEA-wEwR Suifae ok asefar iy arg @ [
ST grrlt ao= & Rae @ TR @1 45% 3R 9dg & & 39« & 95% =1t 21

Avionics and Systems

Night Vision Goggles (NVG)-compatible "glass cockpit".

Domestically-developed head-up display (HUD) by Central Scientific
Instruments Organization (CSIO).

Multi-function displays, Smart Standby Display Units (SSDU), and a "get-
you-home" panel.

qA1ge fasT nitey (QAdiSh)-STa "7 Sifue |
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Variants and Orders

Mark 1, Mark 1A, and a trainer version.
IAF has ordered 32 Mark 1s, 73 Mark 1As, and 18 Mark 1 trainers.

Planned procurement: 324 aircraft in all variants including Tejas Mark 2 under
development.

43 improvements in the Mark-1A jets including AESA radar, long-range
beyond visual range missiles, air-to-air refuelling, and advanced electronic
warfare.

AT 1, AT 17, 3R Ueh ¢k HEheUT|
IAF 3 32 HTch 15, 73 ATh 1As, 3R 18 AT 1 &71¥ o 3iTR fear 21
ST @l a9 A1 2 Ifgd it aRde & 324 foum Remef=

QSUHY IR, 37 AT & TR el gt ht s, gar @ gar | g4 w1k 3k I7d
SolagiFeh gg Tled HTeh -1 T S | 43 gfffad g1

Deployment

First Tejas squadron became operational in 2016. (IAF fighter squadrons
typically have 18 operationally deployed aircraft, with three crafts kept as a
reserve.)

Participated in military exercises like Gagan Shakti 2018 and Vayu Shakti
2019.

83 single-engine Tejas Mark-1A aircrafts by the Indian Air Force were finalised
in January 2020.

Argentina and Egypt have shown interest in Tejas, the Light Combat Aircraft
(LCA) manufactured by Hindustan Aeronautics Limited (HAL).

U doTd TerTgd 2016 H e §31TI (MY @T8Tep WrRITgH H SMMHAR WR 18 gRerer
w7 9 d91d faq™ gid g, oad a9 Retd & 0 8 3@ Sid 8 1)

T AfeRT 2018 3R g AfRT 2019 I = st & w9 fora)

VR a1g 841 gRT 83 Fvar-d91 o1 A1ch-1¢ faami ot St 2020 # sifaw =g
& man|
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ISIET 3R A 7 Rigwam ywiARew ffs (HAL) gr1 fAfifa gea werg Rmm
(LCA) 59 & 3R fers 81

Comparative Advantages and Significance

Lightest in its category at nine tons.

Cost-effective at Rs.180 crore apiece.

Comparable to French Mirage 2000, U.S. F-16, and Swedish Gripen.
No accidents during trials.

Contributes to indigenisation of military hardware and provides valuable
experience for future aircraft development.

3ot Soft & Ted geoeht A &

AN Uk 180 RIS I

% RIS 2000, 4,99, TF-16, SR Wifsw fidw @ gz
1 oh SR hig gueAT ol

A FIEAW & Weftawor A e 4ar @ ok wifasy & famm faer & forg gewam
T Te T g

Challenges and Future Prospects

Long development period costing Rs.172.69 billion.

Limited payload and agility due to the current GE F404 engine.

Tejas Mark Il with GE 414 engine is awaited but may require re-engineering.
ieft faenre srafer @ 172.69 SR IU|

IdAT GE F404 $919 & srul Hiffd deits SR e

GE 414 519 & 1Y oot AT Il &1 a9k 8, dAfehe S-gsiifRaf &Y smasgendr g end!
gl
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Robots and Robotics

What are robots?

Robots are programmable and smart machines that are designed to carry out a

range of tasks, often complex in nature.

They mostly contain multiple systems (mechanical, electrical, electronic, software)
working in harmony, and mostly equipped with sensors to perceive its environment
and actuators to perform actions.

Robots have a wide range of applications across different fields, from manufacturing

to space exploration.

1.

Manufacturing: Robots are commonly used in manufacturing processes to
assemble, package, and transport products.

Healthcare: Robots can be used to assist with surgery, monitor vital signs, and
provide physical therapy.

Agriculture: Robots can be used for tasks such as planting, harvesting, and
monitoring crops.

Space Exploration: Robots are used in space exploration to gather data, perform
experiments, and conduct repairs.

Military: Robots are used by the military for tasks such as bomb disposal,
reconnaissance, and surveillance.

Construction: Robots can be used in construction for tasks such as demolition
and excavation.

Transportation: Robots are used in transportation for tasks such as driving and
delivery.

Robots and Robotics



8.

Environmental: Robots can be used to monitor environmental conditions and
collect data for research purposes.

Entertainment: Robots are used in entertainment for tasks such as animatronics
and special effects. (Animatronics refers to the use of robotic technology to
create lifelike movements in objects or characters, often for use in entertainment
or media. Animatronics are commonly used in movies, theme parks.)

Aaie WU & A1 SR W1E A3fiH & 92 o8 uaR & ol ol o & g fesre= fomam man
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Robotics

Robotics is the branch of technology that deals with the design, construction, and

operation of robots.
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It combines multiple fields such as mechanical engineering, electronics, and
computer science to create machines that can work autonomously or semi-
autonomously, with the ability to perceive their environment and adapt to changing
circumstances.

Aaifeay tenfih it ag @ g St Aie & o=, Rafor ofik dere= @ 9&9fad 2|

g Ach-ichdl SoTANRIT, S o 3R hgex AT St e el ol ATt Uit A=f
IHTAT 8 S 37U TATaR0T i THEH IR Feerd! uRfRAfAaT & et g7 6l emdr & a1y
I a7 1-Wra< T9 9 R R Jehdl g |

Difference between robots and ordinary machines

Machines and robots both serve to automate tasks or actions, but they differ
fundamentally in their complexity, adaptability, and autonomy. Following are the main
differences between a machine and a robot:

1. Functionality:

o Machine: Typically designed for a specific task or a set of closely related
tasks. It doesn't have the capability to perform outside its designated function
without being retooled or modified.

o Example: A washing machine is designed to wash clothes. You can't ask
it to brew coffee or mow the lawn.

e Robot: Can often perform a range of tasks and might be reprogrammed to
undertake different activities without physical modifications.

o Example: A robotic arm in a car manufacturing plant can be
reprogrammed to weld different parts of a vehicle or even to paint them.

2. Adaptability:

o Machine: Generally static in its operation. If a problem arises during its
operation, a human usually needs to intervene to correct it.

o Example: If a paper jam occurs in a printer, it stops working and waits for
human intervention.

* Robot: Can be designed to adapt to new situations or problems using
sensors and feedback mechanisms.

o Example: Some robotic vacuum cleaners can detect obstacles and
navigate around them while cleaning a room.
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3. Autonomy:

e Machine: Operates based on human initiation and oversight. It doesn’t make
decisions on its own.

o Example: A microwave oven will cook food for a set time, but it won't
decide on its own when the food is ready.

* Robot: Has a degree of autonomy and can make decisions based on pre-
programmed logic and sensory input.

o Example: A self-driving car can make decisions about speed, direction,
and when to stop based on its surroundings.

4. Complexity:
o Machine: Usually has a straightforward mechanism or set of mechanisms.
o Example: A manual hand drill is turned by hand to create a hole.

* Robot: Contains multiple systems (mechanical, electrical, software) working
in harmony, often equipped with sensors to perceive its environment and
actuators to perform actions.

o Example: A drone that can autonomously navigate through a forest,
avoiding trees using onboard cameras and sensors.

5. Programming & Control:
e Machine: Typically controlled manually or has a very fixed set of operations.

o Example: A fan can be turned on or off, and maybe its speed can be
adjusted.

» Robot: Operates based on a set of instructions or a program that can be
updated, changed, or modified to fit different scenarios.

o Example: A robot used in a warehouse can be reprogrammed to pick
different items or navigate a newly arranged layout.

In essence, while all robots can be considered machines, not all machines qualify as
robots. Robots generally possess a higher level of autonomy, adaptability, and
multifunctionality compared to other machines.

7fi= 3k Al ST St a1 wrlf ol WaTfrd SR vl i ehed &, dAfche & 3ueT Sifeerdr,
SJqerRiierar SR @RIt | Hifele U 9 {97 g1d 81| A7 iR Jeite & offg 7= siar

fAefefed 8:
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Developmental milestones in the field of robotics
1. Early 20th Century:

e The term "robot" was coined in the 1920 play "R.U.R." (Rossum's Universal
Robots) by Czech writer Karel Capek.

e Westinghouse Electric Corporation introduced "Televox" in 1927 — one of the
first machines controlled by voice commands.

e The first patent for an industrial robot was granted in 1939 to Griffith P.
Taylor.

2. 1950s and 1960s:

¢ George Devol patented the first programmable robot in 1954 and, together
with Joseph Engelberger, founded the world's first robot company.

e The Unimate robot (1961) — the first industrial robot to work on an assembly
line in a General Motors plant.

3. 1970s:
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e The development of the Stanford Arm in 1969, an early precursor to today's
more advanced robotic arms.

e The ASEA IRB 6/60, developed in 1975, was the first robot to be controlled
by a microprocessor.

e MIT’s Silver Arm in 1974, which had touch and pressure sensing capabilities.
4. 1980s:

e The introduction of direct drive motors, which enhanced the speed and
precision of robotic movements.

e The PUMA (Programmable Universal Machine for Assembly) robotic arm
became an industry standard.

5. 1990s:

e Honda introduced the humanoid robot "P3" in 1996. It was designed to walk
and climb stairs, and had the ability to recognize and respond to human
voice commands. "P3" was an improvement over Honda's previous
humanoid robot, "P2", which was much less advanced. "P3" was also
notable for its use of artificial muscles, which allowed for smoother and more
natural movement. However, "P3" was not intended for commercial
production, and was primarily used for research purposes.

o Development of smaller, collaborative robots designed to work alongside
humans without protective barriers - Co-bots.

6. 2000s:

e Boston Dynamics introduced BigDog in 2005, a quadruped robot designed
for the U.S. military.

o The DARPA (Defence Advanced Research Projects Agency of USA) Grand
Challenge (2004 & 2005) boosted developments in autonomous vehicles.

7. 2010s:
» Robots became more interconnected with the Internet of Things (loT).

o Open-source robot operating systems, such as ROS (Robot Operating
System), gained popularity, enabling more collaboration and faster
innovation.

» Soft robotics emerged, inspired by the flexibility and adaptability of biological
organisms.

Robots and Robotics



e Boston Dynamics unveiled "Spot" and "Atlas", showcasing advanced mobility
and balance. Boston Dynamics unveiled "Spot" and "Atlas" as their most
advanced robots in 2016 and 2013, respectively. "Spot" is a four-legged
robot designed for mobility and rough terrain, while "Atlas" is a humanoid
robot with impressive mobility and balance. Both robots are equipped with
advanced sensors and software that enable them to navigate complex
environments and perform a range of tasks. "Spot" has been used for
applications such as remote inspection of oil rigs and construction sites,
while "Atlas" has been used for disaster response and search and rescue
missions.

¢ Advancements in deep learning and artificial intelligence resulted in robots
with better perception, decision-making, and task performance.

8. 2020s and Beyond:

o Continued integration of Al and machine learning in robotics for more
intelligent decision-making.

o Greater emphasis on human-robot collaboration and co-bots.
o Expansion of robotics in healthcare, especially in surgeries and patient care.

e Autonomous vehicles and drones became more commercialized and
integrated into societal infrastructures.
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Components of a robot

Robots are multifaceted systems made up of several components. These
components are typically designed to grant the robot its sensing, actuation, and
processing capabilities. Here's an overview of the primary components found in
many robots:

1. Mechanical Components:
» Frame/Body: Provides structure and shape to the robot.

e Actuators: Convert energy into movement. Common actuators include
motors (DC, servo, and stepper motors), linear actuators, and pneumatics.

o End Effectors: The device at the end of a robotic arm, designed to interact
with the environment. Examples are grippers, tools, or sensors.

» Transmission: Systems like gears, belts, or chains that transfer the
movement generated by the actuator to the end effector.

« Joints: Allow relative movement between different parts of the robot. They
can be rotary (rotational) or prismatic (linear).

2. Sensors:

+ Position and Velocity Sensors: Detect changes in position or speed of
robot parts.

+ Proximity and Range Sensors: Measure the distance between the robot
and an object, like ultrasonic or infrared sensors.
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» Vision Systems (Cameras): Allow the robot to receive visual information
from its surroundings.

¢ Inertial Measurement Units (IMUs): Measure linear and angular motion.
+ Environmental Sensors: Such as temperature, humidity, or gas sensors.
¢ Tactile Sensors: Detect touch or pressure.

3. Control System:

¢ Microcontroller or Microprocessor: Acts as the brain of the robot,
processing information and sending commands.

e Motor Drivers: Control and drive the motors based on commands from the
microcontroller.

o Feedback Systems: Integrate sensors to provide real-time data back to the
controller, enabling responsive actions.

o Control Algorithms: Software methods used to achieve desired motions or
actions.

4. Power Supply:
o Batteries: Commonly used in mobile robots.

o Mains Power: Used for stationary robots or those with high energy
demands.

o Solar Panels: Provide power in some outdoor robots.
» Fuel Cells: An emerging energy source for some robotic applications.
5. Communication System:
» Wired Systems: Ethernet, USB, etc.
» Wireless Systems: Wi-Fi, Bluetooth, Zigbee, cellular networks, etc.
6. User Interface:
o Software Interface: Allows users to program or give commands to the robot.

» Physical Interface: Buttons, joysticks, or touchscreens used to control the
robot.

7. Software and Programming:

e Operating System: Systems like the Robot Operating System (ROS)
provide a platform for robot software development.
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o Middleware: Facilitates communication and data sharing between different
software components.

« Algorithms: Dictate the robot's decision-making, planning, and behavior.
8. Safety Systems:
 Emergency Stop: Ensures the robot can be immediately deactivated.

« Collision Detection: Prevents the robot from causing harm due to
unexpected collisions.

It's worth noting that the specific components of a robot can vary widely based on its
intended function and design.
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Types of robots

Robots can be classified in various ways, depending on their application, design,
locomotion, or function.

1. Industrial Robots:

o Articulated Robots: These are like mechanical arms with joints that allow
them to move and reach in different directions.

o Cartesian Robots: These robots move in straight lines along tracks that go
up and down, left and right, forward and backward.

 SCARA Robots: Used for putting things together with precision, like in a
factory assembling small parts.

2. Service Robots:

» Professional Service Robots: These do specific jobs such as helping in
surgeries, farming, or even fighting fires.

e Personal Service Robots: These are for use around the house or for fun,
like robots that clean floors or mow the lawn.

3. Medical Robots:
» Surgical Robots: These assist doctors during operations, offering precision.
+ Rehabilitation Robots: Help people recover their movement after injuries.
4. Mobile Robots:

 Wheeled Robots: They roll on wheels and are quite stable and easy to
control.

o Tracked Robots: Have tracks like tanks and can move over rough or
slippery surfaces.

* Legged Robots: Can have two or more legs, and some can even jump or
climb.

 Swarm Robots: Tiny robots that work together in big groups to do tasks.

5. Autonomous Vehicles:

Robots and Robotics
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¢ Ground Vehicles: These robots move goods around places like factories
without needing a human driver.

e Drones: Fly in the air for watching over places, taking photos, or carrying
things.

o Underwater Robots: Explore or work in the ocean.

6. Collaborative Robots (Cobots): These robots are safe to be around and can
work right next to people.

7. Exoskeletons: Special suits that people can wear to make them stronger or help
them heal.

8. Social Robots: These are made to hang out with humans, like robots that can
talk or pet robots.

9. Nano Robots: Super tiny robots that can do tasks, especially in medicine, at a
very small scale.

10. Soft Robots: These are made of bendy materials and are designed to be gentle
and safe around people.

11. Space Robots: These are used for exploring space and can be rovers on other
planets or robotic arms in space stations.

12. Educational Robots: These are used to learn about robots and technology, like
building and programming a LEGO robot.
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Benefits

Robots offer a wide range of benefits across various sectors. Here are some of the
major benefits of robots:

1.

Increased Productivity:
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¢ Robots can operate continuously without breaks, vacations, or shifts, leading
to higher output.

¢ They can achieve faster cycle times compared to human workers in many
tasks.

2. Cost Savings:

¢ Over the long term, robots can reduce labor costs, especially in repetitive
and high-volume production scenarios.

o Decrease in waste due to higher precision.
3. Improved Quality:

» Robots offer consistent and precise operations, leading to fewer errors and
higher product quality.

e They can maintain exact specifications and tolerances, ensuring product
uniformity.

4. Enhanced Safety:

» Robots can handle hazardous tasks, reducing human exposure to
dangerous situations.

e They can operate in environments unsuitable for humans, such as extreme
temperatures or toxic atmospheres.

5. Flexibility:

» Robots can be reprogrammed to perform different tasks, offering adaptability
to changing production needs.

6. Labor Shortage Alleviation:
» Robots can fill jobs where there's a shortage of skilled workers.

e They can perform mundane and repetitive tasks, allowing human workers to
focus on more value-added activities.

7. Accessibility and Exploration:

¢ Robots can access environments that are inaccessible to humans, such as
deep underwater, space, or disaster-stricken areas.

e They have been instrumental in space exploration, deep-sea investigations,
and studying inaccessible terrains.

8. Scalability:
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10.

11.

12.

13.

14.

e Robots can be replicated and scaled more easily than human labor,
especially for growing production demands.

. Operational Reliability:

* Robots are less prone to fatigue, leading to consistent performance and
fewer mistakes over extended periods.

Reduction in Lead Time:

Automated processes can streamline operations, reducing production and
delivery times.

Customization:

With advances in Al and machine learning, robots can cater to individual
customer specifications, facilitating mass customization.

Global Competitiveness:

For businesses, automation and robotics can enhance global competitiveness by
reducing production costs and improving product quality.

Medical and Healthcare Improvements:

Surgical robots can assist surgeons in performing delicate and complex
operations with precision.

Robots can facilitate rehabilitation and provide care, especially for the elderly.
Environmental Benefits:

Robots can be employed in recycling and waste management, promoting
environmental sustainability.

Precision agriculture robots can optimize the use of resources, reducing waste
and environmental impact.
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Major areas where the robots are already applied

Robots have been applied in a variety of sectors due to their versatility, efficiency,
and capability to operate in challenging environments. The following are major areas
where robots are currently applied, along with specific examples:

¢ Manufacturing:

o Automobile Production: Robots assist in tasks like welding, painting, and
assembly. For example, robotic arms in Tesla factories.

o Electronics Manufacturing: Robots place and solder components on circuit
boards.

¢ Healthcare:

o Surgery: The da Vinci Surgical System allows surgeons to perform minimally
invasive procedures with robotic assistance.
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o Rehabilitation: Robots like the Lokomat aid patients in physical therapy by
helping them relearn walking motions.

o Telepresence: Robots like the InTouch Health's RP-VITA enable physicians
to interact with patients remotely.

e Agriculture:

o Harvesting: Robots like Ripe Robotics' fruit-picking robot can identify ripe
fruits and pick them.

o Weed Control: Robots like Blue River Technology's "See & Spray" can
identify and precisely spray weeds, reducing herbicide use.

¢ Retail:

o Inventory Management: Robots like Tally from Simbe Robotics
autonomously scan shelves and take inventory.

o Delivery: Starship Technologies has robots that deliver food and parcels in
urban settings.

e Logistics & Warehousing:

o Material Handling: Amazon uses Kiva robots to transport shelves and items
within their fulfillment centers.

o Sorting: Robots sort parcels in facilities like FedEx or DHL.
 Domestic Use:
o Cleaning: iRobot's Roomba vacuums floors autonomously.

o Lawn Care: Robots like the Husgvarna Automower can mow lawns without
human intervention.

« Military and Defense:
o Surveillance: Drones like the MQ-9 Reaper provide aerial reconnaissance.

o Bomb Disposal: Robots like the iRobot PackBot can safely disarm
explosives.

* Space Exploration:

o Planetary Exploration: NASA's Perseverance rover explores Mars,
conducting scientific experiments and taking samples.

o Maintenance & Repair: Robotic arms on the International Space Station,
like Canadarmz2, assist in various tasks.
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¢ Entertainment:

o Theme Park Attractions: Disney has developed animatronics and robots for
use in their parks.

o Filmmaking: Robots can create complex and precise camera movements
for specific shots.

¢ Education:

o Teaching Tools: Robots like LEGO Mindstorms and Sphero provide hands-
on learning experiences in coding and robotics.

o Research: Universities use robots like the NAO humanoid for research in
robotics and Al.

e Construction:

o Bricklaying: SAM (Semi-Automated Mason) can lay bricks alongside human
masons.

o 3D Printing: Robots are used in large-scale 3D printing projects to construct
architectural structures.

e Mining & Drilling:

o Exploration: Robots can explore and map underground mines, improving
safety and efficiency.

o Deep-sea Drilling: Autonomous robots can drill in deep-sea environments
for oil and gas extraction.

+ Transportation:

o Autonomous Vehicles: Companies like Waymo and Tesla are pioneering
self-driving vehicle technology.

o Delivery Drones: Companies like Wing (an offshoot of Google's parent
company, Alphabet) are exploring drone deliveries.

e Emergency Response:

o Disaster Response: Robots like the Boston Dynamics' Spot can be
deployed in disaster-stricken areas for search and rescue.

o Firefighting: Robots can assist in situations too dangerous for human
firefighters.

* Research & Development:
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o Testing & Experimentation: Robots can perform repetitive tasks in labs,
such as pipetting or sample processing.
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Issue associated with robots

The rise of robotics has brought numerous benefits to various sectors; however, the
integration of robots into human society and industries also presents several
significant challenges and concerns.

1. Job Displacement and Economic Impact:

e As robots take over repetitive, manual, and even some complex tasks,
there's concern about human job displacement. While some industries
benefit from the increased efficiency robots bring, many workers face job
losses. This displacement can lead to increased unemployment rates,
especially if retraining opportunities are not provided.

e The economic impact is two-fold: businesses may see increased profits due
to reduced labor costs, but there might also be a decrease in consumer
purchasing power if large portions of the population are unemployed.

2. Safety Concerns:

» Physical Safety: Robots in workplaces or public spaces might cause
accidents if they malfunction or if there's an unpredicted interaction with
humans. This is especially a concern with heavy industrial robots or fast-
moving autonomous vehicles.
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+ Data Safety: As robots often rely on vast amounts of data to operate, there's

potential for data breaches or misuse, particularly if personal or sensitive
information is involved.

3. Ethical and Moral Dilemmas:

o Decision-making: For instance, autonomous vehicles might have to make

split-second decisions in emergencies that could have moral implications
(e.g., the trolley problem where the vehicle must decide between harming its
passengers or pedestrians).

Social Interaction: Robots designed to mimic human behaviors, especially
in caregiving or companionship roles, raise concerns about authentic human
interaction and relationships.

Privacy: Robots equipped with cameras or sensors in public or private
spaces could infringe on people's privacy.

4. Dependency and Security Vulnerabilities:

e As societies become more reliant on robots, there's a risk of over-

dependency, where essential skills could be lost over time (e.g., if automated
systems fail and there's a lack of skilled human operators).

Robots, especially those connected to the internet or other networks, are
susceptible to hacking. A compromised robot could pose physical dangers or
lead to data theft.

5. Regulation and Legal Challenges:

o Liability: If a robot causes harm or damage, determining liability can be

complex. Is it the manufacturer's fault, the software developer's, the
operator's, or a combination?

Standards: Establishing safety and operation standards across different
regions or countries can be challenging.

Rights and Recognition: As Al and robotics advance, questions arise about
whether highly sophisticated robots should have rights or legal recognition,
especially if they display traits of consciousness or self-awareness.

Addressing these issues requires collaboration between technologists, policymakers,
ethicists, and other stakeholders to ensure that the development and deployment of
robots are both beneficial and responsible.
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1. §fAaTet 3/@emeune (Basic Concepts)
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3. sieildALfacd (Nanomaterials)

3.1. SieilA T BT B&UT gufel (Characterization of Nanomaterials)
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3.2. Sicilere e & I[UT (Properties of Nanomaterials)
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o A3 ATHDBAT: CNT TEd 3B &3 hgaree € 3¢ CNT &l dIudiTel fededr dargd |
2800°C 312 g1 & 780°C b &l
CNT BT 3T
o 3oToh! ATEMEUT ATt 3ite fag[d TTesohdT 3i TifAch IUN & DBIEUT, Bldel ololl-cgdl
BT IS ATHIIT BT Teb fdecidl gjerest o fabar wATar 8l




3CT82UT &b [5G, hgce ol Uidde 3 A, sohawifold 3UcheUl, gifuieee,
egT-thuidee, die Ao, dadics d¢, INeth dedd, AT BT & fged, Beldh vide, bhald
BT ST 3¢ UdT &ITTeTT, 3Tfel

3.3.2. ATl (Graphene)

JThTol hidol bl Tgfdaflar 3ueey gl Ug Teb U] AICT, HIAAH 3T hlsof AU
&I YehIvfig TR Bl

AThTol BT Tl sp? g, fierdl JhIge ol deg Y el YA Th &l dcs 3 dio]
3163 ShTelel USHATU3 & ST ENdT 8|

A 'e[cd-3TATHT Pedelel 3 BUCT Ull Hebdl g, Teb- TS Sloilcld 3 Sies fobdr off
Ahdl g T ‘dial- 3Tt Jthree & & ofl Adbdl gl AThleT el ATBIEC & 31T 8l
2004 &, 3fig IfidA 3¢ Bioecfeol sialdeid Efgd Sl of IThleT Bl ABIEE & 3BT
foar 3fie vgfeld fasar fas IhIse ol Tehes Ued! ol 3391 fabdl oIl Abdl g, fierd
UfuTeTeday 2010 & 38 aflfdehl & fT oildes Yeemre fael

AThTST & I[0T

g U 3Tl s 3iC fAgd hedee & 3ie Sechl IUANT dsfidhsaee dfdhe 3iie
HRICe AT B [ABIAd Beel &b (BT fGAT AT AT g1 TIWT & UaT Il g o g
HfAYHAT ST & AvIgd 3i1e Hole &l

ATBYe B 3Tyt

SAD AR T g AT AR & e govaifolad dob fdfaleet &l
3TV & o5 3reef geTrd &l

Thlol Teh Ureceflf chgaree g fAiefehl IUdNT ¢ Wlal 3il¢ Sache & Td-&hid 3
TsC Uoles s & fasdT Ol Achdl gl SHDT IUANT &I A Follal A off fobar o
HBT &l

IThlal gifiece fAfdblel & dal gifaiees ol qovell o dul €ld &l

Ihiel T Toh AU bl 3Hfdfdh Tt & Uch ohe Hohd & 31 Feles 3T dul hgee
dollol A AAGG e dAdbd gl

WHIfeed Bl gagifold heace 3 Jelldl ofl Hbdl g, 3FTE Jofdl bacs 1% AThiel
ftcaTa SITe, ot 1eff ufdeiel ot oft SGICaT 31T g Fifacs U & Hulgd SallCT|
AThiel oTg que HAuigd el ellal & oft ace chedl & Uil Udel, Blkare 3T godb
qutel ot giclt ; foieiap! 39T gaTg oigldl, el 3¢ IUTE! & Yuil bl doflal &b T
T AT TAeha Bl

BB IYANIT TATERT SH8HTes, YAfaeul 3ie 3enfIte Ufcharail & IudT fobT oilel dTe
e CTAfold 312 Tifddh deie detTal ot off fasar off TahdT &l

3.3.3. oseldt (Fullerenes)



o Tposdiol thldel Wbl Teh HULEHY gl d HIIes INes, aTefgaiehle IT el b &U & Ui deg
& Il & Fof 3] Eld &

o TNSIDHIE Peddlal Bl dehlales gl Jdl & vdih dcdollchle Ppesdlol i Tobicyd T
Slollc[d gl ldl gl

o Posdlol il Eedell AWIse & AT gidl &, Wl 1fg gC Tehiufia full &t e effe &
§ofl idt 8, o5fdvol Jotdl UhIvfty (AT daft-haft daafsita) foor off g1d & ot efic ot
&I Elot & SIehd &l

Carbon atom

Hexagon

Covalent bond Pentagon

ThfAece Fosdlal
o f-60 Pdlel dad fRIT g 3¢ AT Uges saIch! Ugdiel bl 18 off 5T 60 BHIdl
UIATU] E1d & Uil T Jpedlcd ob HThIE 3 diedd gid 8l
o S 20 BE-HWT YSHIVAT 397 3f1T 12 UiA- 8T Taep ufia 297 8
o t-60 Posdlel dh o AP & dTEhIe dobidolece Bpede glel feulgdl fdt I
fAISfaas Tacl ot deg fSTid &, BT, 308 aabfdoiece Posdiol dgl ofldl &l
ft-60 & Iq0T
o Thfdoece Posdlal (2f-60) TS B ATddel U2 TH gl oid Uaref § 3iie sach
PHoledl €l 3i1e Athrse & o gidt 81 T8 of o 9gd 21ed € 31 o &1 9gd ofedt &
&Ht-60 BT 3STyANT
o IE TH HAulgd Uetsiiarefise §; ol ofleta erdie 3 ufdeielt dareifdn sile dhere ophifelarail
I AT & fo5C Tafd gl
o i-60 3{U] HATeTd 2rfie b JMMeddl & YA 3fe U3 (W gar, feefaed
BT5) Bl TdIaT 311 Ufddgel e Thd 2l
o -60 HIV drIed bl off did &HbdT gl C60 3T HIV-1 WElH ol HTeld
SHgGIISiOhlelCell aTed & Udh Yol Uuilgdl df Afchd ATSC ol 3Hdde e dAbdl g;
g vfaeell BifeldbI3l & HIV araed & YoTolol ol 2l ddbdl &l




o fl-60 310 GeTell oI SIfeld fbT fdal Tl e & glgglviel USHTUIST bl §iel Habdl
&1 Ig I[UT ardr g fob C60 &iTq BTegles i ool 3l gegluiel & ST Tb dgde 8igeul
HATeTH gl Abdl g 30 SAGT a1g Aufl &6l dedt AT IT-UgUUIhId JcIAIaEs B
faohTel & Teh AZcagUl hleeh &l dhdl gl

o T ifaaTcsdhd 31T 2fefes Hfdeier a5 IUTi ol Gerfdr & fAierel saahl UVl s asiioldh
sofiforafeor & fasar a1 arepar &l

3.3.4. BIdol BIgde (Carbon Fibres)

o hIdfol BIEaT DI 90% AT I 3ifelcs DIdfol ATHA dTe> WIgde & &U & ufdaiid
fesdT AT Tdhdl &l

o d hd BIdol AR ares UiBICfhaIfagges (polyacrylonitrile-PAN) dTe> dldloicd
Isae b s SUIdLUT gIel 3dTied gid & fodidl 5 312 10 ATSchlel b &t o1 Ty
&8 gulle fhoraicd gid &l

o PIdel BIgaT A ITd doddl didhd, 3T Holedl, dhdl Helcd 312 I Zradfaidh Ufdelel
gl

o PHIdfcl WIgae-Yalfchd Uif3aie & HET T &< TAEAd, 2&f, ffetalfed, uds
TeaTse, T b derdt 3fie fafdw suflfaafeo &l

4. AcileAfIaed & UANT (Applications of Nanomaterials)

4.1. fAfdcan vd EareRd 316UAINT (Medical and Health Applications)

o 3deNf¥d Heall: iUl H 3Job oloilgbe 3HThIZ b BIZUT T HAZAYUl
Adg- S A-A- 3ol 3(SIUTd EidT &, Wil 3og gt AT 3 garsil o fdenfid dbedl 3ile
T2 ehydig & duft & eTelidfed heal & g hedl &1 3oichl J6T 3T Tdg & 3o
fafelse efeTdrt Uers dhed g, foiefd Jofahl 3NN 39el 3o & fasdT oird 2l

o Uifdes SATAI &I FoTat & fFT T sica: TAicH sIcd HefATHD olollichecd & ol
fAfdbedT folerel & fosT wifdds SATAY oI F61 Tchd &l T1d Sog UelaJTelt Uahblel & 2ielel
fasdT SITdT g, ol 9 TaTchles ¢9Ml o1 Teb fdedd dldral 3cdfuid dhed & foleTohl IUMT
faferse yopre ot hifeldprail siie Wfdas Ifdfafel o1 Udl &ITal 3ile Ugdiels & foT
fosdT ol &Hebdl g1 I fobecs MRI (YahIT 3Hfelle SAAIT-Magnetic Resonance
Imaging) Tidl &g uifddd Ueull & IULT fhT HTal dley UTeUidds 9T bl qesall af
1,000 I[eTT Sgde 3iifteahes fECarerel Ualel thed &, 3i1¢ ThIthl 3ifeieh Tilolahldt UeTel he
&ehd gl

o cal faqevr 3ite aiellaied: ofald Gal f[ddeur & T aisiiarcd ol 52T aldie & gifar
feeell dop Ugdell g1 Urdufesh gal 3udime, 3eTgevl & ST Phere hidtded, vgdies




INIThT b 2Tl 3T & 31T TqeRI HdD! B gldbellel UgdTd gl sleliaicd dl bl ad adb
&efeld eaiche S& &eTedl & &d &ahd & Uid ddb fdb 5et Sied &8 ddh oigl Uga 2
e[ATfol I SahIACT Bl Gg el o (T ot cleilaice bl JUANT fobdT 7 ddhdT 3l
AT H I BT UrEfalh faaral: Tagieawseliad (atherosclerosis), IT &dfaldl
I & AT & URfAd faelel d oelcasioiv ol 39dNT fdbar T <&l &l
eNerhdiai o Telaiet-slouTicares chldteserdl (il faaly & & W97 & oiaT eid 2) bl
HTAT B! AT &b BT Th AT dcbeiids [ddbidd ol &l oigliolds dallfoles WdT b
fAehT O TTI-TTRI IUATE B §IE 3&0h INIF Elat ol foureTeft et H THes 28 &
&t & Sl BT IUUNIT: TS TCUT & UTT8aTe 29T Ol UdT &ITTal o [T il
& SleitopUll o IYANIT TN Tl HebdT &1 &l & olailahUll bl UL sgfcresch CldE &
Sferd 3{elehdil Wb Udl wITal b fST aff fasdT il &ehdT g, 3iie hefe 31l 3o dtarfeat
& Teffad 3udre & & & oigiolds & & ofid ol ofl b gl

HTOTfAes &bl b1 Udl &9MMal & fAC: TN BT Urefalch Udl o9l &b ST 3uTfdeh
SATAI TIgT oleilgdbed Tedhl (W& olalidfcfosad!, aleliarae 3T sleiideled) & fafdd
dacareflle aTdidae seaifelds 3T 3MUTfddh Tcerail ol Ugdiel ddhd g 3i Ui
efdd J61 Ahd &, faldidl uTachdl & uls qosdf HTUTfAdh ddbdl ol UdT oITTel ohi efatdT
IGEEI

cTEeTel Hedhdl: Uil oo dghivmsfes [RAIU-3nenfed sisiiod ol cafdsard
FHiferpI3f 3 Aeiichs dig &bt e 3t 2ehe wea F Ted & fAad
P13 3fie FfhIra 3uait ot Ifafdferd & ¢ fasar o T

TFBIAT BT TSIUL: ool EDheS TS I DT IULIT hech IR BT SBIH hed
3{IeT Y BT AT Thdl gl SeiidAcieded Garail ol ol ddldh! & eNfdAs &e TAdhd &
SialieTcfdded o 3iae Taldbtechelal & ATEIH & IT olaildrciided] ohl ddg Ue SgIdal
& AT Tl Tolb&3es Gal bl ed WG UL alaildAciedd b o3Il glol Ue Biel
CITdT g, Tdich olollACIIIB-SIaid Gdl Tl T8 T3 UL oleildlc(edes e gdl &b
& & dereT Bl digel & d1¢ BIsT WidT &l

T3l YeTotater: 3iifeeaIUIEIfAd (osteoporosis) b IUdIE & ggl Yolufolol hl fdem &
5T oieTleh Ul o1 IUTNIT fasdT Wil dchdl 8l

BT AMARA: Dalce 3HTETEs STeldUil Bl 3ok fafdesl Uble &b AAfdd
3T & HTeUT dhere oleilalsfdel 3 9gd SUIT €T 8l

&g it gt it Freasta: elecdl dig ot &gt bl dict ot HeHd & g b ST ATthlsl
SoTIf3eeT T IUANIT dodel o ddidh! ol 3HeAel e I8 &l

®Ifds-19: g1 &l &, Ufdfthh aifefdee Sleleies shalded & efeddfsil of yafeld fasar
g fd 9 Th oleil-Caeiloiufl-Udh gcoees bl SUANT dhed gal 3 SARS-CoV-2 ohi




Ugdlel ohe dchd g, Uil dTZe COVID-19 T IV Fold gl d gedees dIIee b dUch o
3Td & W o1 &1 Sad 3eIaT Pfizer-BioNTech 3{I2 ATSalf of hatel: BNTI62b2 3iig
MRNA-1273 SlTHcb COVID-19 mRNA-3(TENfd Slapl &b fadchrd & ST fobfus oteiiahuil
&1 U fobarl

4.2. Aoaref Y amerft 3ie ufhare (Everyday Materials and Processes)

o Ulfde fAfYa arerEfl: 9Taie dc, Tfad dde, Alccdsidh® godc, JCHAass
§Ug, TSl 3 faules! 3ucheul 3Mard & BT Uifesdre fAfSd Tenft & Slelicohs
uffead Jog goehl, hole, [EhlS 3T SdlesT gl ddhd &l

o WUS: HhUS! hl Tdg UL aleiledes Tlefead 3og falopeal, ST 3T dareifedr & §ard &l
Slelledres Cfsfead o1 IUNT Ufchald erdle shad & godb dfcsfeeds SHulf faeauT Yerel
Feal & 5T oft fdsar oI arepar &l

o oGl fbeal: Ted, HWce 3iic Harel B, fAsfhdl 30T 3T Adel ue
Slelldh Udat fhod! 3oz Wo-faddep, fadieh ueladed, Tad-dwrs, UeraIrst ar
31dech YihbTel & fdeleft, shrge-fadielt, Somureteft, wreta-ufaereht, ar fagdta garse
ol Tehd! 2

o BIAfEH IATE: DIAlch 3Gl A alellebe IS 3ifekeh TUSTAT AT Aol Uelel
dedl g1 d Tesiole, T IUTTE, hiel 31T Sield, &g, 3T fadly A3y A Tetsiifadse,
Cel-ATEhIfaass 31T 3ed ZaTeRd I[uT off UeTel ded &l

o T JAWT: W1 32T A olell-Suflfods ATANAT BT STAATS dldioics U Uerf &
hIelel STE3TTTSS b fSeTd ol hal heol, UT ailuTel i e HIA dch dTull 3T Feferd
ol o 5T 3ifarefiotel & Yarg, sTeft & dfgdfle a1 daeifedr ob fachid ol dhdl ol b
5T a1 €1 WoTfee UahfadT o fAfdd olaiidiae el aillel & Ufd ddidel! ¢ &idhd &l
BRI 3i1e fadeuT & Uges afluiel U ETcdiolcs], hicallerd! 3¢ 3fed gfSd Yaraf ol
Udl &97Tal & ST olaild e fadfdd fbt o1 28 &

o 3jTEYGfea 3auTe: 3iiciAlfcd Il & dail-suftfoids ATANAT A I=d-elfch fdardacs
dcdl fadeed enfde & dude fokdgur & for  edAfsesfage  amefh:
HA-SI-UfANY TRIE;, I Gedl/hdA oNd dle AL 30T Sohagwiioldd,
UdS31-lhed ZATE e Uales; 31T 2o foidhrd 3iie faedied o o 5T geret Aoich
31e dgde IdTh Boacd aft enfde &

o HeS IATE: ofoil-Sufifeiars amerft & <iofiore sfie emT getel dTcs Wid dgde tleg 3T
§oid €1 gotdl yafaeul dere, 3icse faeed], arg eileieh 3ie fheee; vtarufelell rasiore;
3ite faely Ue 3fle fifSr 3are off Foite ord €l

o JFHefte oMt &t HIEI: Sleliegaas fAfAD difesd FAefsft N & fr urdufls
ferera-gfacielt siféaer ot qesell & 9gd 3ifdles holed Uerel ded gl




o IBR® & &Y A: TAlcich UfAfhAT3N Bl Felal dol b AT Sieilcpull bl IYATIT
3&Ieh & duft & fabaT AATaT 81 STl aifedd UfuTTeT UTed ol 3ie UGHdh! bl chd diol
& T 3MdeTqd IBITH ATAIIT o AT Tl &l AT &1 FAD o g8 3SUANT
Ugifesaa Rwsfalr 3iie sifciaifea dbefosicd dbeace & &l

4.3. FRaRIfatad 3 Faam MMAS AT (Electronics and Information
Technology Applications)

o dd, B 3t MiEaas uunedt: A, Bich 3iie 3ifdis MIcae Yunfesal UeTel dheal o f3T
Sielicaeiloalofl Ugss & & g hugfedl, &g 3l 3cd godagiioloe] eudn &
TG H g ) L AT A ATThId! bt e 3iie dUdid o aohdt

o 32 & FUA: cicilefice-edhes qThld Toles warelell glel Hdefdl qahid g Taelel
A (Magnetic random access memory-MRAM) T&ZCH 283l aT thel b
GIeTel Tfoehtee ScT i aff Tie! 3ile Taidt &1 & &gul eichdl &, fthe & o[& cheal thi
AfAe3il ol Fefdl e Fehdl g 3iTe digel GHcall SCT Tohal the ichdl gl

e OLEDs: &g olC Zidl, SUciu hce, A Widl, fefcieces thaer 3ie 3/ed Iucheuil b
feews & Sleilegaad ulemlde fthedl enfae gidl g foieg sivifaies srge-Tfafe grg
T OLED & &Y & GiTell HTdT &l OLED &hiel Teb These UTSU 3 Juuiaes Bfadi varel
dedl g, T g AT G&al &b DIvl, §oob dulel, 9gde [ Holcd, hdl faulet ot JUd
3iIe a1 Hiaeiohies Ualel thed &l

o 33 HYFEIN 3T TAEIMADG IANG: YIS olell & ST Fesel Aeel faee; 3ifd
didqoteffes SquT I7; A3/ HIdNg /A Bl 3MTaeul Ue umuleielt/ofiarugereft wifeT,
HTE BIE[THATE UDBAIT & ST FAfed sovagiiolad & ST Udlgehia &rel; 3ifeieh
Sitda difeal I1a1; 31T g-ged Urodh! & fST ot faets 3nfe enfde gl

o Il siciledd gifdece: Jolch! Iapte fAgd ATsdhdl & B, Hlddl alallcdd U
3MeMed gifoigee o1 off S Toa & HdWee o fAfSdlel gifdeee & FHaifdd
gfdeedel & &U & @l HAldl gl Pidal olollcd gifiieee sacyud ol fag & Jraff
3cTeot 3ite fedTa ot daTedT & dddl & diqe hed g, folerd [ foterfar fau ue sifdas
& 3Hfh gifdiees oIl & Hefd gl urd gl

4.4. "dd Folf [T (Sustainable Energy Applications)

o SlcildefAd &l A 3 Qe1e: cloilcduiloiull ol eNfAc dheal die Ulelelsy &g Ueles
ool bt 2lerefl ol fauiest & Ufddfdd cheal af Hlelch f2ullgall hi el df 3ifekdh el
g, Ul sifasy & e Eie o1l Uelel @ ddhd gl olollegads dile 2o Uges & &l fetafor
& 5T TEd & 31T Sog AU heall 3MdTel &, dilfas d fOc Weft fafaafor ufcsarai

BT 3TN DB Tbd & 3T HBIT-HBI UoTed| o Tl BATd 2led & FoITC ol dohd &l




o YT IATCS 3T TUA G&faT: Slollcaoiloivll dgde 3G & IedH & HAY 3T
folaet- goft & o Agicsarer UeTell & gerel IaTeal ol GerdT & Feme B2 2R 8, A &
I Gefd] dles Ggel 3¢ ohel THUT &b HATEHS & digoll 30 fSufes! ST af gerel bl
TIOd cefdT 3 M e 28 Bl

o PG deRRAL: SisNeasiicdIul Wbl IUTNT Uged & &l g ofg YbIe chl defdal o fasar o
281 & Uil Bl vaosateftes, doft & Tl glel aTest, 3ifeleh gheles, goch dulol dlest 3iie I
eIfch Talcd aTe3t 3fe o5d &I dch fagd aTof 2ol T3t giett &l

o dmfcde ufeagst MY B BT U debfcdd Ufdagst Uranfaifasal & fo5T gerel
DIfIBI3NT T TSI & f5T TTeTD gISgIulel Adcal 31 8iSTeur ATt 3ie I3TH
& TEMT ool b BT aAaiiegaas ARG BT vl fosar 3T 28T gl efferdhdl T
efeld, goohl gIsgiutel sefol Cob fddhidd dhdal Ue aff hid ohe 28 &l

o WU BT UIAEU: Hce, JiciHAdIges, Tel, fduiet ddal 3fe & smfelse drg ol
U WY fagd FHoif o ufdafdd deal & ST fafeloot otoflfdsiiel-3Mmefed fasheul
BT 3TeTev fobal off 2l Bl

o UdcTaatht & AT BIdel sleileya: Udolaadhl b &8 dollal &b 5T hldel slalicd
Ich b TUlaret bl IULWT fdT W1 &1 & il UdeTdaroh! gIeT 3ol fauiedl ohi T
el & ST 3 &bl o qorall A Bd, AV 30 g dufel dlcs a1d gl

o HIddl SAciledd dle: 2lefdhdl el slelicyd dch dIe fdobidld e 28 &, foleiepl
gfceiel dcfarret o fagd fIrg & IuANT ot wiTel aT1es IT-fEcina arel ol doselt o 9gd
B & 31T 38 UdbTe glafaers fAuet gifot ol &l ded 2l

4.5. qgafaeut faareor 3ie[UavT (Environmental Remediation Applications)

o iat & ureht &1 2[f@dmevT: Slolicasiiosloft dufl &, et BIId & 3relfeldl &bl UdT 9ol
3 UTeft & foletaat 3112 e[fetdheul & HTedd & fahthIdt, Sa<s Uguies ohi sTaeddhdl
1 el ol & 916G dhe dbd gl IGT82UT & T, elleiehdl3il of w97 & 3icdd Bic hull
& g smicarfeld qadhta dudh ot ol &l g, Uil Uleft & 3Mefoids I el
CEIFBIEISE Bl Eelol i AGe dhe Hehdl §; d olailegads fheee fdbidd ohe 28 & ol
UTofl & aTdee ehifelhIail Bl el &ohd &; 3¢ d UTsit & SfdTeh folobTesat ohl BITd 3ie
Huif TaTD TS hl B Hed b ST oloil-3HThIE & BIgae SHaeg bl IUINT
PHedh [A3deiiaseuT fafel ot 7iid o 28 &l

o 3D TS UguH! it TBIE: (el et STeliapull b1 IUANT ererafoie Ufafcharai
& HATEIH & 8fcies A HTENTh oI YUl bl AT heal b [T fohdT TIEIT Wil 308
gifelefad deTl S9N Ug IUTTE Aol & Ulofl bl UU dheel bl 3Taeddbal dalcs ddldbl ol
dosoll A 9gd od BITd Ue fdsar wTeaT|




o A TWIE: eferchdisil o Uiefergd Aurefict iicerigs & BIS del & ol €311 Th
Sloflthisiop "UUE difesar faahfdd faba &, Tl Skl SeUdivN o fe5T 3[Uet dofol Tl 20
I[eTT A5 3deifd e TAhdT 3l

o Iifde faATWiger: &g galg gl & dbfdel 3¢ 3T Ubl &b TAL flhoee
Sialiearilealoti-3MTeNfed ftheee & il "dAdbfoicbes folgtcel” ol 3fofdfd &d &, faed
BISEE AT Sleileches g Solldl & ull gl o 3MTPIE & §8 Ul Bl Balld! gl 3T
TTeehIcs i Ued ft & Al & ol Jie bl G2 ded! &l

o TfABrE Tocl & flheee 3iie fAfsha wean: oiv ooll-Wefhi-derer dae sie
FIATENTeT Th f&oT 3Tl hl qedoll A el 3fefh dcatefliesdr &b & gar 3¢ fAgh o
gifoihIed CrEdfoleh IT Wifdds Tulc! ol UdT &9TTel, UgdTelel 3iie fhoee deel 3iie/aT
S37E2 heol A Herd g dohd &1 gfoidr g & eleradf favie! gida & foohrd & bidof
STS3TOEATEE T 37591 Thal & [T el sloileyd "&hadl” 3i1¢ Adeal ol ufid e T8
gl

4.6. I e (National Security)

o Soil-SrRN-fRGRIE TIoTar: ToTdl oTg 3ile elfchenest adl-feearere ANelt enfdes &
Al FHaMTfdd Ta-3MTdehdlG Hde BT fAecsHuT T2 dbd! &l dd! oleil-aner off enfdes
& ot faseft & 211 fawTeh ueTeif & audh 9t 31Tet aTes Aol bl faNach de Adhd! 8l

o AP & BT Acil-adefiep: T Fearl & (ST 3 d Agcd DI Th 3 &7 Gel &b
Afoich! Y el Beell 8l ATH U BT ITANT oleil-dCHAT, oleil-dAde, §idl, IUTE,
STeil-gfITE 3TfE 3 IcTGal & o5 fhdT ol Tk &l

o ATduAfaS Gea A Aeil-d&e: U IT Tgi dob fob TS| &dfe U Udl ISl ol
Sleildeie bl &faTdl HEcagUl gl Sofohl AN SfeATTfered Ugrelf a1 oot Widl fauT<h
Tereff ol Udl o9TTel & ST fadT T ThdT &l 3o bUs! A U1l ol dchdl & ot fobeft
gdTed b fobolle & Uc fobdT oIl TohdT gl olaliddre i I ddgatefiesdl ol Hdcd Ug
off & b o Ut v 93 ardafoles wrf o1 faafdd ueteror f3sar o dehdr & 3ife
gl deh fdh 3(9T¢ el 98¢ T AT A UgH g dl &l aff IdT I oIl HbT|

o ol Yonfal Ft Heam: dee 3¢ slcad Y sefoaeen & 87 vid fadia
el 312 fagld FHoif &7 i ofld &1 ololl-Sesargifoterel 3ie sleil-hfeT &b &Al o
a7 heol ales eNechdlsil i addiTel UleNifdsdl Ue Udftd wref Yalel dheal b 5T
gifolece-oidl olollehes JUdmeUll ol fdecd fdcads A Thighd dhaal ol 399116 81 T
elfahenest "I Uietopics” & foiafur U off ohret @he 28 € Uil dog args ad ol 3afesd
oIl HBdT g, 3T FAca fhCIITHT oD HB CHT ol so3awIfolds Feell YUTfesdl &
UchIe VeTel ohe Sahd g fulog dhob dheell 3ieiard gl

4.7. UfRagst ST (Transportation Applications)




o &I, Whibic, ST 3T 3 Hidcgd ATANIAT 3¢ Joidd Yoleidiofiopeul &l hi
SAoil-gufifotafesr, 3sTcht BNId bl hd ched gL eluiaf 3ilg Ufdagst qfciarel aid &
el & Yaefl, BdtosUel 3ile dlafg & e dhel & Hag dhed &l ofg YuNfesdl
UTeufics gfearct ard ot AT 3 ofdial efdTdTail b eNfdcs de ddbdl g, vial Hull
3ol ol T Falfed dhdal hi &rdTl

o GiciiEches AdTe 30 IUheUT HAT & AT Gaal, G, To5, UTfehaT a3l 3iie Geural
&t TR 3ie veefel 6 BT e fadde dedeiiceics fovIersft UaTel ae dehd &l
Sleiledhe A 31T 3UDHUT Th Joold Ufdagel gferardl aid T off aatelet &2 aehd &
T aTgeT-3MeMfed UuTfesdl o amel TATe dhe Ahd ¢ difd gIsdd! ol oel ol feaifd
JoIC T&Ial, Soheld & §dal, fiSes & §aat & ST AT AW bl AAIIoId heal 3iie
Tt 31e Jrfafafery & diee fAe dbl

4.8. 3 AU (Other Applications)

o HAKHIGT: B dolechlel A e 3iicrss a1 ersefoaidd siicrellss & aioil-hT gd &l
eTol Holechlol Widfed &g hUIl oI IUANT dhed 3, Uil 3ifelchiel Holechlol Tl Ioich]
&b 291 ¢l gl BIC BT B [CETE &d &, ferpT 31ef & fob g SeTeshiol &b 29T oTg!
Sargl

o T-UWTE IBTE: UG BICa e SUelt of T 316 Yel fasar & fod 3 tfoed
TSI TEd g, Ul IBTE Bl Blcl-3dedh 3i1e gleglithfcsdd dellol & 5T otoll-ahUll bl
3UGNT Sedl gl BICT-3&ITh YaiTd bl Aded g fob oid Ydblel & gdt fafdseur o &
SHITdl g, dl ololl-ohUT FHulldlel &1 oild & 31 bid U dhldlolds U I digall 3i1e
@le3T el [ e &d &l ETeglthfcsch ol HAdcsd & fob UTd UTefl ohid o &Uch 3 3Tl
g, dl Ig Y2 sTe & HaTel &U & Ues AATdT &, T ohid bl AT el o HAGg [Acadl
gl

o T dallfold a&il Bl fadeal b ST oleil-dhUll bl IUANT de Zg &l hUs! Ue fAdh
3{TRATES olail-ahUTl hl Tehb Ude3t Ued deldhe, foldfdl Tl ehus ol eichd & uil gdi
fafdseur & dgde Feell &d &1 B HUsS! & BIe dIcs &b &U & olail-hUl &1d & ol Ulaft
3{1e 31 ATAIIT T & §elal A 1SS dhed &, fidd dus gt ufdeiel §of v g

o TRIg-UfdAeh ST gofifaraet o uran fob weia-yfdeleft uifsere wifesa A
Togdifoigd fafcsahe ololl-chull i Tilgel & hifcId 3ifeka Taidt &1 I1g, foierd fcsal
3¢ FEIdsl ol Ufdele d¢ ATl el & oobe Ied & B dob g U Ue
Eoha-Ufaeielt TIfEaT 31 3 gl




5. AfTed A oieil easilaioft (Nanotechnology in India)

5.1. 3Ted A oleileasiiaiudl &I fdwra (Developments of Nanotechnology in
India)

fasiTel 31 MENfIIht FAATT & dgd fasirel 3iie Urenfardht fdamT (Department of
Science and Technology-DST) b1 aTgd & oicil Wbl & fdchra bl faiddierdt
GSIEIER

Siol-Urefateht & &7 & 3iejieiel 3iie fddhrer & ST gsseffd 3ile gfoiaret el dare
Bl B AT, 2001 F T Staiifdasiiet e Wiefaidhl Ug® (National Nanoscience
and Technology Initiative-NSTI) 2[& bl I18 &ff|

NSTI &1 Blod dheal Dl Ieed Heielel gfcidrat Gid bl fSIaTfur dheoll 3iie sleildrad
3¢ Sieiieareiioslofl i gfolaTdl 3ie]eielel ol deraT Gol |

NSTI &b dgd DST of oloil faailel 3i1¢ WIENfIch! & fT IchtedT dbg chl SITTGIT ohil G
& fafaloet 2ol &f B 20 dhg 2RNTfid fasd I 8

5.2. ool fad=al 3fe WHIfoht &1 ey fAele (National Mission of Nano

Science and Technology)

AT Sleil st 3i1e TeNfIteht fHere - 3iejeiensT &b S& 3aed &4 i TIDh & &
3f[eielel Td fdohlel ol Jerdl Gaf & fST 2007 & Toh oATUh DIichdl 2[e fobdr I
|

ololl fAterst &l dbesd & edfioble hed g8, dheld dAfAsises o 12df dotel siafe &
GIeTel &b TUeUT- || & Siail fterel ol TiIdt geel ol dHulel @ <l

Siail faerel & sigcd & fobT IIT UTEl & HIeUT 3Ted of sieil fasilel 3ite Tienfareht i
dTTfeteh UehTelail ob fesC fasy & del & dierer wiTe gifde fohar gl

A 3

gfoiaret sicjerst Haefol

3foleielol 3rdgiedol fdaTd

Siail 3TN 3ite Yrenfidh! faehre
lallcaailesui] 3 ATeld fAchTd

3idefsdta TgavT 3iie ersdid Tarel o 3ot
SielIATSAd o BT fAdhrel dog dhl TRIMIeT




1. Joi: Hdloics DNA (Recombinant DNA-rDNA) Wiziifardt

1.1. rDNA WHIYH w1 ufeea
o ol ZIoTch DNA T Hfadt &4 & fAfd DNA &z £ 5l 8 ar @ & sifeles ofiet srspepail
& T & IoidT &
o DNA ddbofich o STteh DNA HS! o gethe 3¢ 3(c39T cheel &b ST CulTgdl 3iie fafatost
URITeIST dabefIahl a1 3ULIT doeall eNfAes gl
o = fafel o1 3uivT fafaloet Uoilfadl &5 DNA &1 daifoid (T fdaTfoid) el ITE it
F e et galrol & ST T o depaT 2l

DNA of pvawwat

o f/
DA G ntemet aed g
phwrekd digamtac + / % .
'v"!v:'t'::;::rf;, .- 2 . 3 1
k‘) ONA M " g /
IA. 2 .
' 3 Recombinant Hoocacesrd (VA )
Paarsd | O0AT .
! 2 ,.l DNA toctany :4‘:
Fooomboact Devh ooped
cnlly O
Deaxte o
Figure.1. JoT: &idioTds DNA Wizifotdst

e rDNA Tord g Tilfas Toft ofiat 35 DNA & TaTeT TaTIfoies Zedel gid! & Sfdsel dad
AT Tl & offde 3BIT- 39T YfaBUICTSS elehd Eid &l
o 1973 I, RoTAl Tl BIdat 3ite g 3, aiae daeifedr difeldb1ai & gerefaifold oftel
STchol dTes Uges ofch dall
1.2. rtDNA WAl & Tedh
rDNA UTENfITeht b YHE TTh restriction Tullgd], W3 tdidel Tolled, fobildd, daree 3iie AuidTel
GICH
1.3. YaT: EdioTas DNA Waforeht &5 srequraion




o Edl: Uidifech guflfaafda o1 IUANT geffcdal, dTola faahie gldifol, tifcfecdl (SigTdsl &
ST b fo5C), ATeld Torefdial, Alaiicrmieles Uelalal, Ueigdilftbichah chledh, i 3i1e
g 3 Gar3fl & g3 UdiTel Ug 3dTgal & (ST fbdT Iram gl

o 3eTEEe: T ofic & PrT B FT 3 BT ol BT aATdfelD &0 & Foftferre fsar
EIGIE

o 3T ST S Saeifear a1 dlee Tid gearofial Bl Secsell enfaies gl fdsudel
BT IUANT hedh ST  SUidfid uitd ol fdhfdd dbed, fthe Tielel ol el
TP el AT F WiiaT BT 3Tl fhdT A TdhdT gl

o PfY: 3Mo(dfeles &U & FHelfdld Wbere! IT 3ileldfeld &u & denfed ofidl ol dollal &
ST 3neldfeles Suftforafdar o1 IuiT Y f oft fdar ardr g1 Ceft wares fadmfad ot
e € fAetdt B oftel &1 off 358 ifdeh 3i1e 3rifdeh dolld Sicsal ot defdl Feleall B
dis(1a oM dTes! thefes off fAefald ol 9T € W Iessl elsd, Fdaedae cdee el

o YTfaeor: ofial o sufelse yerelf & wdfeldsiicheul & Aae dheal o (ST il STdT &l
gloslfab, Whlfee e et e ATAIAT Tt oft € fAieg JoTdh gIeT oTee oTgl fabaT il Hebdl
&1 T Il o 916G bl &b [T, 3MTeldfelds feleieNsl of Feifeid gearottal ol Icraal
a1 8 il of dhacs BT oheal bl &idTdT e&Id & dfcch cdfed Ufchan & hIeuT 3ifeidh peres
aft €1 SoTepT 3UANT 31 fEAf 3 fabar oirdll § oit gt U o1 Jisfie aifd ug &b g,
g dos feaal

2. gidafoles daeifean
2.1. giTifates daeifdar e &2
o Ciduifolch dareifedn d dareifedn gid & foietdl 3ied Uulfcral & el gid 8|
e d 3fofdfeles &0 & deilfdd gearuitd (genetically modified microorganisms-
GMOs) g feg ofteildt ot gofifaraf3sT & aredst & faofad fasar Iam 2l
o Cidiifoicd SreifedT ol U &U & P, fAfdbcall 3¢ Wid WenfIreht b aTe-amy
faetfde, Carsd, Uelarfcad 3 greifel i e Auichl bl 3dTGel dhial &b BT
3T fBaT AT Bl
o 1973 &, TR gefd STTT 3¢ TeoTh! hlgol of UEeHT 3MTefdfeld & & Fofifaae ofta
oI - §. Sict dedifear G Celarifcd Seramsiame & ufdele & BT o
RAToTidfed faam IraT |
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Figure.2. gidwifoles daeifdan germat &t ufthan
2.2. gidufaie S geiat Ft ufdsan
o TUD JaTIfRTD WHIfEAS B
o Ufddel TATSH bl UM chedh S & uilel b f&ed hl B ¢
o ST HIfEHS B BIcal &b ST I Ufdder TATSH BT IUAIT fobdT AATdT &
o WHIfEAS A DNA & difesd 88 bl efdics dheal & fHT DNA 59l T UL el
AfFATSA 31T DI GidTutiol gl Aldl 8l
o Giciuflel bl Tifesd vfla o UgdTel o fST TH daree ol 3YAT & fHeidt 3 I[uTel &¢
gl
o Cidfuttel dAoiaTel difeldsl o ffde Ufddsfa daitar & a1 Aotalel DNA 3 g i eNfAes
Il g, 30T Maedes Mclel Te>yuT & IcTeel ol 3eel SaT &l
2.3. giduifoles Saeifan &1 eyt

adl



FAELHAE & S3IuT & 5T ATeld S&fe3oT BT 3Tl
o 1983 & Uge, S5l UL[ HTeloll b HTEIH & YcTel fhdT WIdT AT Uit dleld
Sfc3al & HaTol 2les Seffcdol o UIIAT Tl Ug UfchdT sierered, oTgvft eft 3ile geds
Tl vt geara aft
SiaaAfolds ATt &7 IUANT Sheds IaTfed 3 Garsfl & enfAie §
o EAhBIfSAT &b IUTTE & ST s TidTal dies hILb,
o dloluel & fafeest SUT & gesTel &b ST HTela fachrer graifa,
o DB DL b B & ST geetheld,
o Tt AN & fST efeedistes, 3ie
o FHdd WiEHeioial Bfaedee Hl Ich o ATh! ol Ticsdl gl

ggfaeur

ars

S ATETRIST & 5T (T8l SereifedT ol SUT UgHah! ol haf fatTch & & ufeafdd
Tl & o5 T AT 8)|

313%h & didT foldhlesat, UTel TGHUT ol &t dheal 31T Utel o UTefl & 3iTelfoich ol Udl
@ITTel & ST gidifoie daeifear off fddfdd fat I 2l

SoTdhT JUAWT JEN & Triifisece & U & fasdT WIaT & 3 SeTehT 3T BHIIcs bl
TSI A Uges I & TePe Bl ESIAT ol ThdT &

b dod & glegldldal bl Udlhe des fSdTd ol ABlg o fhT|

s JcTGol dalell IT Thels! ohl JoTdh Ics folaTel STl & d1ge 3ol & dTGe el
FIA3H gIelaviodd (e 3T 3od dareifedn & IUTNT & ThecHl ol chigl & dehaUl
3ffe gieif ot dtenfeal & saret & Fice e Tdbdt &l

hicaeld! & hd IUUNT &b ATEIH & YUdSUT el bl §alolll

BN &b ST GI0T F GeTe bheoll

T BT 3T TC IS ATl b AT & BT Blevadl Ialt!

g% Folol & 2ichol o o5 Trell Ue Uet-ThifavT Saeifedr o1 febsapia fabdar Arar &
enapatrefl BT gidaifalds Ba® o Ulell Ue dhig UaiTd olal UsIM 3il¢ dhdes Heuddre af
oTee gl

O] Dl ITdE HTcH-uldal UTtd el H A dhealll

fotaet Quft & Gidl & did, geferdat 3T &l folchbicsell|
et ot ITATIIIT eiaTdTan & Ferre des



FaT
o 3ENfIh IUGWT & ST Tt ATAT & Widtel bT IdTcal cheal o [T 3HTeldfeld & &
SreNferd St ot JuiioT fdaT AT 8l
[Z1C |
o 3foJdfeld &Y & elfdd Siarupsil & gef @ 3Gl 3 3chl-TATS o eNfdies g, ol
&I bl &ees erdhel & Ufdafdd dhed g, drgdilfde], uil Usfie sellel o fST ggf Uieiel bl
JTFEhT TTTd &, 31T Ufchaigcdut, Uil thesl b 2aT ohi 2utedT 3 FeiTe dedT &l
2.4. e 92, 3ite fRAame
o Heemdath fRAaT: ciacifole dae!ear ol aigidesel efeTdl & SIS 9 Igd dhal JATeIbIet
gl
o UIHIAD T VTPHIAh: olfc Sullforafes] Bl delelsll ol BIeul deid g oil Uepfd
& ZaTaiTideh & & Fafd oigl &l faceft ofiel sifetedfch o H1eda & faseft wita ot Urhfads
ZIfd bl SGcdal & 31STTd UfSUTTH Eid &l
o QE@T: ST dSlfoich Slel & vls UlUTEl ol foleffed el 3Eiad g il Ig & T
glfolchIech &l debd &l
o TATRY ANGSA: AT & ST HaHTfdd Tarerd Gilfedl i 3ilejdields & & deilfeld s
TcTelf i oG Toauit b dUdh bl aiTaell, &1l gl 3iid deleufdal i Celaraifed-ufdereff
Sfiel BT TRITaTiaeuT eNfdies gl
o Ule: Irdulfaics ATl (3518201 & 5T, &iufal 3iie Gal Hidl & &U ) o S ofifdd
tal & el /IUTT of geids fST ot 9T Uce o el off greredny Uer & €l

3. giduifales HTelde
3.1. gidvifolch GiloTde T &2
o fOicl iTeTac] o DNA & T 3ifdfeeh (faceft) viet Taet 3ile 38 ch dheal o BT &2the

T IAT g, 3o Giduifolcd Wiolde gl Jidl gl
o 3CTE2UN & Giddfeleh g, TeINel, 3HT, &S, I 3 ABH! 2MfAc &l
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Figure.3. giduifaies dlTetae Seilal dht Ufgsan
3.2, giduifale ATelae detlal &t ufdsan

Cieoifolds WTelagd] o 3cdTGol o ST Taa HTH ddidhl DNA FATShiguiarele gIel wiiel ZoiTeTideuT
&, fAIerd folgatiosi&id TaeuT eNfdies &:
o difea gidufler ares DNA &t Uganet ot oirdl € 3ile I Ue[ dAoTalel & Sl & Uge
Feslet s ofTdT 8l
o AUIETS AicTae! ol Fuesiige deat & fST Afed fos a1 AIdT & 3¢ 3o7db 3/ ThA fbT
GIGKS
o 33l I T yATeNST f3er A fasfad fasar wrdr 8
o TD g, HNEFB! gs DT U e, Giduilel I DNA P Teh bl folufdd 37 &b
¢ Mogfores e A Suicre fobdT ofTdT g, 5eTdl Uges fob g dAfgest Ul aresdel b &Tel Uig
lied
o CIAUIfOIoh 8{UT Bl des hele o JITAT AT § 312 fthe Seldte 3ii & Iaifera & ycarelfid
fasaIT ATAT &, T8l O 319 faehTd el dhed &l
o W folg] iTelael o I[UTelHl & gidulel fedie &U & Tdhidhd gIFITI GaTel & Ufehar fathes
&1 ATl & 31 gidfuttel oTte gl SiTdT 8l
o OicT 1N o gidtofiel UTed fohdT 311 e feRle &U & SalTC T, 308 SieRiTUdh Uilelag gl
AT &l
3.3. giduifoles HAToTdel & 3TN
PR A gigafales e[
o TR[EST 3G 3 GidToialfdiel o TR eIyl & eNfAes &:
o JIoold YuToTol &aTdT 3¢ Yutelel Ueefd,




o ThIE IUTMT 3¢ fachTd g & gfes,
o dgde 2/d gl
o G 3G 3T FHedell A Fee, 3¢
o dTcs g 2l ol dened|
daeel ol fad=or
o Tafeer dusht siifadcd o 3eldfalds TU & elfdd i AT Jalle & fololdl "3MTc-
ZfifAa ot 8T 81 T7d 308 T9Tes A BIST ATaT & 31T d HAewe ATer3if & arel Teior doed
& ol 3oTch! EidTel gueahdT ddh oTgl UgTidt g, SAfST d Uil araeel & Yee of Trersl
oTg &d €l
o 37cd eNechdf BT & YIS bl Tldhol & ST 3MTeldfelds eilelsl T U dheel Ue
faame e 28 2l
HATeTd TR
o CidAifoich Tilolae JTTold ST o IUTTE 3i1e SIch el &b fe5C oC UfdeRmdel WicTsl, garsf,
Elopl 311¢ HAoh! oI IdTGol dhedh JTlold TaTeed 3 Zelle e dahd gl
Joold UIgoT
o CIHAGGIAE U IcTG! 3 UIYh dcal o HelTE ohi 3felaifd ST &, fAieral 3aTeht AT, quf
3ToTot &bt I[uTarT 3ie fafelse Wit eedeT enfdie gl
o 3TTELVT & fBT: AT GIeT WIS UTt dI3t AL A 3AIN-3 et TfHe Bl deral &
BIeIoTdl g 2T bl Teall b &l Thdt 2l
oI Wt
o 3MUTfdcs Wt DI BIFFIT (pharming)' & &U A ot HATelT ATAT g, fAdH giduifald
STeTael & aRNBEA e fCamhee ol folarfor fasar AT 2
o Ul &idiuich hifelol Eatfel & 3ifeieh, Tilelae bt dTdifdUaes &l Jolch UTe Hal
TATYTT AT §, YaldscdIqel A19Y g, HTATel & FollC T8 ol ddbd g, 3T A9 gforarar
G ot 3Taedehd oiel gid &l
gafaeofia waita & et
o 3iTeldfeles &U & Suftfolde fabT I Uilolae ohal HeTeloll ol 3T hedb 3 T
3mferse UeT dhedh UafaevT 3fie ATeld Zateed ol dgde Jellol 3t AVTGTeT & &dbd gl
o JATERUT & fAT: Volfedh Sofifafan & aATedel & daffoion! of ToldIel-fUar faasfald
fasaIT g1 g TATeTae UTeufdeh &3Sl ohl edell ot 30 & 60 Ufdeld thdl hIehied Icdfvid
Hedl gl
o Uftel-gienfeld dapofids Ugjerel & HieTgr3el I1et Iceiuiol ol dhal cheal chl EaiTdoll aff UaTef
Hedt gl
Aalgiawsicers




3MToldfelds deMelol & T ffarcelT 3SIUdIT bl 3eed wailgidtsicelsl & fT ug[ 391
Y IUIHdT A eI Heall 8l
3CTg2UT & f5T: F3iel o UcdTeIuuT J19 dTeld 39T ohl fddhfdd dheol ot dafaeT|

AT IedTeel 3 IUTadT SeTal

fSieT TTetac! ol 3iTeldielch &U & Suflforde fasd ITdT &, 3ogiel ST TGl efdfdrail &
FeIe o g, fAed d afiotel o 3ifeldh ghales, 3o I[UTarT 3i1¢ Tl BITd dles Hldl ohi
AfYeh AT bl YT el A A e Ab gl

3ot IcaTEl A FeIre heat

Slelfedh gouflfardfear fifascal 3iIe 2l Gleil Ui o fST gl e Wd I o
aTes 3fENfods IdTE! ol 3ol dhe A &l

3.4. 9ifdes 3 site RAare
afds q2

Te[3il ot oifdeh fefd, Ug[ 3ifeehre 3ite e[ cheTuT|

3Modfeleh & & eilfdld aiiufol & ddgeleftes HoTsl 3iIC TileTael & Tedull eRfTalidfed
glol T 2

giddifeieh Tlelae UTdhfdas faebrefdat Ucel of dqeld ol ddhd gl

Uid GENfITeht & TTeidel obT 3ULNIT wileTae! & Yfd goedT g Uil 3og Jgd e UgardT g
JATeTd Uitel ol TiTeTde] & GRITeTideuT ATelad] o foC Behb §8l Tl &del &l

T8l giduifoldh Gilelac! ol &I 8, ‘3Ucdnfeld ot 3aafle’ dheall Hgcaqul gl daldd
HATeTohIdl 31T Haldd selal o a1 off, Tg fAfdd &u & arfasgaruft cheell dafd oiel & fob
UTANfITeh HleTde Ue 3oTchl ol WaiTd YgJTT

3MTeldfeles Suftfarafd ufdsanafl & J[utest aTes ohg 3{UT wiifdd oTel 28a g, 3fie oit viifda
Zgd & 3o1dl & dhde> Toh Biel &l 3e(uld (1% & 30% o o) & 3fojdfeld ufdadel bl
PHIEUT el &

ygfaevfta vaira

3fTeldfelds U & guftfolde fast ITE WAleidael ol 3TN iiuiel ot 39T, IULIT fat T
GATeTae) ot e, a1 ufeuTeft amferse &t A 3 ufdade siie Aswhifaas 3iie dhic
urfef&Rfadht Ue oidiel vilel ISl aied had o UaTd & AU U A Yol bl
SIohelTel UgdT Sidhal 8l

Sieafolds WIdf dretae! Ue off gifaidied Tafaeufia Uaiid Us ddhdl & Ifc d &1 Wid
& ATdhe & IAch &1 oT1d & 3i1e Th &l UoTifd b wiviest odfchal o &1 &Hailol hed gl
3191 §C GleTuifoiah UlTeTde o UTghiddh dTaTdeul ot ZRiTfud glel ol oiifEdl wivTes & ufifdd
Zgol 31T Uulalel chaal chl 3&Tchl &fddT Ue falefe dedr &l




o Ulolfedh SultioldfeIn 3uel &1 Sifegieh give, 3ile folfdd oiletae! 3ile/dT 3og dollal b
5T 3UANIT bt AiTel dics! dcboitebl ob Uce U fdr aff SSebe 3iTdt 8|

o IfEdh AU bl Eefeld deol & dellfald TG & e IMusiiaar ol degpfa Uer &l
Al 8, Tl 6o A ST 31T U ATIdhe vl & &ifdid dhed! &l

o 37 3{I2 U ATENeheuT ol Cefl eiaTe Ceft fefaaT deT ahe Adhdl & foiatdt 3fToidfeld &u
& Softferde Ug[ T3l I 3feliaedd Glgerd gidl &, fiddl seficheul &b faesid ol
ot faresdt 2l

3y fare

o TU[h g & fdreft BIAfEfChes IcUTE b 3cTGel dheal o 5T fBullgel fahT ITT Widtel
Te[ b erdle b 3fed #Tl A UEd &ehd €, fAierdl gefdd: Ufddhes aid Ug eichd gl

e DNA & Gobs SIc3al IT gelol & Uflaiial i gedald oheel & lelde & 2Ty 3HTeldfeld
AfFaREa A ufdade & awmar gl

o 3ol A YAl IS g fob oheslal fohT ITC Tdeleidt faahrer daelt sreareadrsi & difed
B ddd &, fAeTa faedrfed ITefeeuT, Todt & G §31 dulel 312 397 3{ie Hdd! A U
enfae gl

o IS U Yotalal JEIT & Fe3lfaldl bl Il 3Hfelch I &l I1T, dl Ig Edel & fob
3Mofdferh fafderdr ol &de sredicprd f2ft deh fIle HahdT 8l

5. Teld wsilal UfFAToTsll (Human Genome Project-HGP)

5.1. HATeTd Gfteiter ufdgioten o= 2fte
o JAToTd dfteildl UfEToTolT Teb 8T, Poddfedd 3¢ cfeies AgdINeh 3idefecid Tare
T foletel JfTela Uilailar 3iIC chg 3ifdfdch 3Bl deg & 3Ieddel T IIC wital bl Uges!
3fofehal daTe fabd|
e T&1990-2003 ddb I3IIT I
o HGP & fadITe ot Ugest d1¢ dTdulfeicd &U & faTad 1984 & UdbIfeld Th & A 2ollel
goaieht grer ot IS eff, foerdt Joglel och fear et fas TeTa uffsiiar 3reiehdt bl uiletel &
hefe ol FaTeT & 3ot gl
5.2. f&s&IehT DNA 3ie[ehfatd fadar Irm ar?
e HGP gIeT 3cUoo! HTeTd Hlailal B 3i5ishdl ohg w19l o Udideh ol Gelfdr g fAeTdht ugdrel
3oTch! IMNUHIT ot 2ail &b ST HleTgglare I[eelld dofl ot ITg 2ff|
o Ul eNefchdf3il of Taddadbl ol afdt theol, Jolch! Ffdd HAgAld UItd heol 3T
3o1ch Ich & oldial Teh4 ohdal ob 3T Teb UfchdT obl 3ULT fasal
5.3. AATeTd Hisitar ufedioten fdaret danfaa 6ie




o HGP EUIISI 2Mfeahalail o T 3acer d &g ol oPfierdt o5 mer gt fasar I 8
o TRIH IR HATHT &, elleradfiail bl FHuif [AeiMT 31T ST TR dRITel greT fad
NS fobar 91T &ff, fA &Y 1988 & JATeTd Hiclld 3c]delel & fAT hrafesd Foirar (1997
& SADT SlTdT Sccddhe I HATold uitolldl 3ol elol HeTel de T Iram) |
o JToa Ulailal & 3elchaTul i Edch TIod AT, Yollecs fara1ed, Wid, viafoft, Tirure
31 <fteT b 20 3759T- 3757 fAYfdeesdl 311 3fofeielel dhal ob eefehdT eMfares |
o ol cell i HIEl I 3IdefSciid AToTd ftellal 3HSIchaTul dd & &U 3 UiToll uilol <3JTT|
5.4. HATeTd fisitet ufedictel &1 Aged
o HGP ol dcsf aTeTd Uflailar 3fofchdl bl HdTslal & AT 3Ual Tehlhd o3 fasilel eftcaplu
& AT & fiq Aol Bl a6 fGar gl
o ol 3CT AR 31T 3Uel-&ief ATEdUL &b 5T Th Fedl DIV AU faha,
fAad ufedoten & vred Sei Haft o 5T gevar &1 1
o CITUTSH, Glefl 31C Wiletae! ob Uilailel 3Tofohdil of Eed uitd fasirel, fasTu] fasiTel, Eichiatds
29T 3¢ UTe Sfia fasiiel dfgd fasiiel & og &A1 & whifd &1 8l
o SAD 3HcHIdI, ATeId 3HIchdl falosTdl &b ITgaT SiTel of fAfdrcetl Uerfd i Tecsoll 8[& e
fea
e HGP A dI¢ & &5 UdTTel U2 STl 3MfEIgU U] uidl 3defgi gTudd Hiviare, 1000 wfteiiat
312 g e teildl Teesdl o AT~ Hlold HAfedsh Ufddiotall 3ie 38ied Hleld Ulciel
Yiviare o Ufed fasar 8
5.5. Hficiter sf3ar Uiviae
HToTd ofsile Tfedietel & 9euM 3d gC, vid WefIdht faeivT of 3 wotdadl 2020 & "Hisila Sf3ar
Muice” (GIP) 2[& faxarl
3%
o GIP bl 58 Hesf uflolidl Failal b fe5T Y afmed o T9Tfehl & 10,000 3iTejdfeld sidfol
THA ol gl
o S UG BT oidcd I3 fedd aTed i fasilel deRilel & dAfedsd 3icldeNel b
GIeT T ST 8, ST 20 3Vl SeRiTall o HEAWT &b dfiel Bl dAeadh &b &Y & brdf
Hedl gl
adtet
o TSI & FTcsol & ST, 3reudics] i Wi df UfdaiToiay & Tah dTemeuT ech UelaT
& 1Y & SCT HAE DT sidcd dhedl 31E TleToblel i STaTddd & Tilgl ATl
o T UIfAGAl dle> 87 ¢ ACIh IR, Govel Hoidfeld fadhre, amedia et &
3iTeldfels 3ile vifees diemfeat or Icafeddel eawd, agahredhia wfidet et 2om bt
3Mofdferds TgTaTet fasitel 3iIe 3fojdre daefl siejeiersl




ded
o JE Uge oftal &t 3ile adich fafdbeatt & aiied oh! weTfd 3i1e 381ed 3Tt it oht gar
ot feen & 5adb 3figicsel ol gelfdl & il 3ifelds 3igjdpesal, el 311e Uges & Udl aMal
&1 HeHTIaTTE et wedt &l
o JE UEc Jedi UT Hfthdl &5 Th Igd §3 LIg P BT AfhITd dTeRd caailes ol sfid
T&ol i Acq bl



1. ofter et
1.1. i Rt T 22

offer et T Teft dasefics € o SeTTdT & S&IdT AT Sichelld o BT oitel ol ITANT
&edl gl
g ddoilch Sidce] ol garafl a1 auidt & auird 2oft &t siferemrsil A oftel sTovahe fdbeft
faes1e &1 36T cheal o 3gAfd adi 8l
eeradf ofter STt & g adich! ol USteruT ohe 28 & foietdl enfdies &:
o TN I hIUT olal dTcd 3cfedidd uitel ol Uilel bl Teh ol Ufd & Ufdifud
Dl
o T Idfeafdd vfiel ol fofSshd wheel, It "ol 3i3e dheel, wl 3eifdd ddis &
Il e 2ET &l
foheft et & gal & Fiee o fBT erdie # T ofdT Hitel Ufdte el

lz's‘f%a?rmaﬁzaaa—cﬁas

ftet AUt bl 3T lol bl 81gUTs chdol AT BT UicTel doflal & fo5T hifelabrail
3 3Meydfelds amerft Ger dseal & ST Rurse fasar I &

Ife T Icfedfdd viiel & HIeuT 3Tdedd Ylciel GIYYUf o7 I gl SildT g, dl uitel
It victel & BrRSf hl TgTe> heal & AT Tilel dht T ATHTT Ufdfer T el heal i
defd gl Acbdl 8l

Toh offal vl tek SpifelasT 3 STT TATdT & I8 3HTHdIE U bl olgl hedl &l S aulld,
daee ATHS T dIgeh Dl vilol [ddfdd dheal & AT siTeldfelds &u & Sufifeiae faar
SATar gl

P AT IHTHL A& b &Y A IYTNT fAHT AT & Fifab o difelasl bl HohfAd b
STC UfieT UeTel e ddhd &l araed ol deifdd faar oirdr g aifds @i & 3uir fase
WTol U2 d SfTdt ohl 1T of dof Hb|

BB YehIe b dIdee, il SeIdIded, 3Tl 3iTojdfeles &Terft (STC uftel &fgd) o el
PHIfeIeHT 3 Teh I[UTEA 3 Tehidhd hed gl

Jaree &I erdie & v fafelse Ham o 2t sia:ferer & shiae fosar o T & a1 fean
T Thd] g, Wl 5 SfchId difeldrail gier UguT fasar Ardm gl

dobicded &4 &, I ohl DIfelbI3il ol Teb oldall foldblesl ol Febdl g 31T TINTRITeT
TSI A daee & &Ud A 1T AT dchdl &l

fthe daree IYoh hifeldIC Soft 3 aTad &t &f ATt €1 TS 3udTe TAhes &1dT g, dl daree
gTeT ST 917 o7 offel Teh hrefeftes Uidtel Seleam|




o I3 P Iuf 3 Tiel TATSTIALUT & - ddiap! b oft TdT ST IRT g1 Ie-aIes
el et & adladl A Soagiulcels, uflel Je], dleliuidels], divolcithareld,
3fifIMegfaresaieTssd, fobultesad, Sfgdtef 3iie 3rehrdloidh sieilehUll ol IUT 2Mfdics
&l
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1.3. Sftet ARt & yrepTe
A. glerdifees it grer danifela sifelarst & gabre uz f73afe:
e de ofter At
o SAUDR &, 3Teldfeld Ufdddel ddAfed dbifeldrail ot 3iie facield gid &l
o Tfh A PIfeIBIC Ie-Yotolorelies gt g, SATST Serchl Yeord aifasy ohi tifedl dcs oTel
GATd 8, fAerdt g gefald & wrdm gl
o SHDI SJhellel dldifed des AUl & Taid ohi 3/cq 3rdfel g Trilfds Hfelahiel FHddh oIt
FHd! grel UfdeTud ohe T oird 2l
vief e ofter Rt

Gene Therapy Using an
Adenovirus Vector




o g uitel AU T UehIe &, TTEi SITTU] hifelehIC, ATeft AT dl 2[ehTU] AT 3iETU] ol fAfdheefia
Sftet & el Tl fasar wrdn g, fierdl B ufdadet €1a & ot faererd & fAea €, areft offet
& ufdddel sifay o difeal ol Yarfad oe dhd &l
B. B¢ 33 b daee Ggdial bl ddbolics a5 HTETE T2
vad-faal otet At
o Tad-fdal Tfiet AUt ag & Tl Sruquf shifelehrail & erdie & aTge foldhiest oiraT & 31T
ffdbceflr ofiet & el sferd fasar Ardar 8l
o T® dlE Hbosdgdd ZeNfeid glal b dlq, Jog Tarel-fdal & dafeld faar oirdr g 3iie
I AotaTel A RiTeTidfed e T ATdT 8, oTal 31d Helfad ufiel Ufddpid defrdr gl
gor-faqt ofter et
o I UFA F TH dace ot fAfdsceftar ofiel &Y o5 oial & et 8, BT IUANT Aotarel
hIfelhI3f b AT Hiel b AT Bulche cheal & (BT fddT HirdT &l
C. ZI9quf ol 3 BTC ITC GleddoTl BT HbTe:
CiCRIGE e
o Uitol UfdeRiuel o 37ef g IuqUf vtel o eeifelid vifel & Tecset
et efderst ARdt
o Uilcl TdITel o1 31ef g flailal & oilel ol AT T BT Ufdfes O Wisdhe whifelds
& AT B hl T 1|
o S 3TLTEUN I IYAT &I &U & dhere U fafates vffel Ut & eafeld sfoeiens o
T AT B
1.4. ABSAT 31 T1EMT
o BN 3 Tffet AUt & SAcIfaich ULteivil of oo dleTfedl o @01 A HB Ahodl [CHTs g,
[y
o WWWQ@?&T@W
o glanhifesar
o dfeargfed AT &b BIeuT glet aTesT 3ieTed
o oSfafdar
o fdbol ditel AUt Bl IUTITE BT Teb AU TU Folol & Ied o e Agcdqul areit
Eaé’f%ﬂaﬁerr@?«s%:
o ifelprsit # siofdfeled ATt 5Tt ol Th fawdsfia adlapt &ivtet
o gl hIfelbI3i bl Bfeld dheall
o 188 glhare & Il bl el dheoll
1.5. afTed & oftet ARt




o glcsifch afTed 3 ffol Ut o & 3ol H P FaTd 59T, Sfdhol fafeloot Hebrdt Tuifdar
G121 UcTol ot ITE faciia AT & &el, ¢er of uftel Ut & Fafeld iaeienel & doft &
qeiTe feEm g
o Ufol AU YTWTRMeST3H aTes Y Tiekars cell 3 afied diere &ITel Ue &l
o Y IeeY uitel AUt 3rc]eielel &b ST oIC LerlToll ol fddhfdd dheall, lvlar eiTell
I AAGA heall g foleToh UTe 3 &7 3 3/t fAITTaT g difdb Gel o 3HTe[dfeld fadhe!
& SIST bl hdl heal & fAT 3HTUTfdh 3HTeldfeldhl & bl g fasdT oil &db|
o 3ed & oftel AUt & difeld 3rcleieisl &bl (YUl Teaies dee Wwie gieae, Rad ts
Eﬂﬂ?alﬁtﬁ?m (Advonced Centre for Treatment, Research and Education
for Cancer-ACTREC) & Tgl f&afeeds dace ol IUTNT dheds [ae 31 Icel &b dheld &b
T Gitet AUt ue Afcha o fabar oir 2el &l
1.5.1. 3iTed o vfiter Rt & f3e fEenfader
o ATedld fAfdb e siojeienet ufve of faeiae 2019 & Wia Ylenfadh! fdeimr 3ite dhea siiufer
Aol [oIIAUT TITGaT digd fAelTsil 3iie Tedhrdt THfdal & uererel & wiel AUt 3drg
faeh1a 3iie oierfotas Udterult o o5t et feenfarcer wrdt fasel
o TIATAY I 38T U HfAAd cheall & fob oftel It Y aifed o Ter T ol &b 31T
ftet 2t & fAT oterfoich dteruT sifdd, deflfeics 31 Fefeld ddics & fahT ol &bl
feenfadeit &t sz fAewane
o TIiT feenfaideradrd ¢ fos oftel et 3ile TP A T enfdies g1 witet AUt IdTE (Gene
Therapy Products-GTP) @i fasef! aft gehTe ob &U & UfeaTiiid fobdr I1am g foi e i
&1 Tfdcta w18 & fT fdfelost ATedE & fadfdd faar oilal aTesT gfaesed TlAS
Th A &l
o g aiTed A qarsil 3ile 3vefia versii ol faferafaid dheal dies Jilvial hielell hi BB
& ofg Tftel AUl o1al 8 - wid fob 3iufel Td Uamelel Arerdt sifelfoiad, 1940 3i1¢ 3iwfer
3{Ie IHcpIfed Iudme (3Maqufiy fasmder) sifefarad, 19541
o ol feenfaidel & dgd, aiied & vief-o1aet oftet Aedt ufddfaa 2
o T fRenfader et sft Arera dtaTdt & fo5T G TP fachidd dheal & fost AT fAwsia
Uclel hed & 31T dATeld oicioics Udleull b ST T Uelel hed & fuleg fobedt aff
HoTd 3N b ST vid fAfdbcd fofeielel & RAMUd ey fHesidl bl Ulcdoel
el dIfeC|
1.5.2. oftet SRt TASTESTRE 3T AAdihal afAfd (Gene Therapy Advisory and Evaluation
Committee-GTAEC)




CUifadl 3iie 3fcd fRaemee! & fafatest &l T Ufdfolfeicd dheel dres fdelTsil ol Teh
a7 A gl

2 8Ted o ftel AUt 3releienel o &l o ITfafafeid ot cereet o [T Tamerd fofeiels
Q31191 ZaTeR 311 Ufddre heuT AATST gIeT INdd 31T 3iferefad fasar I o

GTAEC & BTf

aiTed & uftel A3t b A & 3fofeieial 3ile fahiel & ST afled eiedhie b ofitf dwgdbe
BT & U A B el

offel et Iadrel & Wi-IND (&loft oTg gal-Investigational New Drug) 3iI2 IND
TN ot TYh HHEl Sheoll|

feaenedh! & dffe dstlfolds 3i12 aifdch Weim3il ol fdcidd dheal o (BT sfifadi Feie
Gftet et & &7 & gfararct 3iie siglfelcs feiensT 3l Yarfa & enfdies gl ue aef &b
5T Th A Yol healll

A AT UL &1 28 WITFA 35 3THIeh N HHAT- AT U STl ol GIfdT ol 3Thcsel
Pl

Seilfed & fYcTfeld el ue faare dheal

1.6. ATEEIBIfogde el 3UdTE (Mitochondrial Donation Treatment-MDT)
ATz IDhIfogacS 2191 T 2?9

HATSCIhIfogdl o> &U & hifeldhl3il & UTdIe3d &, d Hull 3ol hed g, 31 5 Uhle
HTeTd erdle & pifelent B & ST oft fAsere 8d &

edle & o Cd G 3coo] &l dchd & ull ATSCIhI o5 dT glel thifeldhlail & fT Hulf tar
2ol b ddldh (fdeiy &U & Afedsh, dfAdhrsl, Aieaferdy, 3¢, g6d, adhd b "Holl-a&’
SHddl H) Dl gafdd o dehd & 3¢ 58 UehTe hifeldl b ol yaIfdd de ddbd gl
Cd ATgeIbIfogdes Icfdddol & 3coal glal aTedt fiaTfedt ol ATgcldhifagdes 29T gl
AT 8|

Ud ATSCIhIfogdT ST &1 WIdT ¢ 31 Uit SHulf ol 3cdTol ofgl dhedl g, di Jg 3191 &b
BT heel b ddias Bl Veifdd hedl g, faierd e erdie &f wefui &l Tah faegd Y&
ol oTdt &, fAed Aifeases affd, 3T fAwsear aite Areafer &t e enfdes g

Sife: ATSCIphIfogdes 29T dhae 31 & & wafed gid &l
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Figure.2. ATSCIohIfogd glel 3UTE
danfotes ufdsar

o T Joold gal fAgl BiEaTguierel & AT &, a9 &b Wifdds fOUdl & e[ehIu] ol IUZNIT
Gifden 31, T d ATgClahifogdcs STt 8, 311 dfierdt, Zute igciohifogdT alcs! afgesl ardl
& 3781 b 370591 & foiSfd ool & foT fasdT HiTdT 8|

o TO5g, STAT & 3i3 & UTAIY] 3Mojdfelds ATeRft B geT fGar ArdT & 3fie Afdd HArar-fudr
ht 3Te]dfelds ATt & dees fGaT HrdT 8l

o 3ifdaT IaIE - 3f8T - AN ATaT-fUar & 3ie(dfelds aERft (SEaTt) 3iie AR grar &
ATSCIHIfogdT BIdT &, ITaiferI 3 UcdTeIfid fadr TidT &, 3ie Th §<d Bl Tlod Gol b fsT
quf 3{afe) dies o SATT ST § Uil 311 b dATgeichifogdes SaATdt & och gl

o T VhAT I ATECIhITogdcs Slotelel ¢ledic dgl AldT &l

ufesar & qeeid

o Tofl-paft ug &erd g fob FeT b AT I HATSelehifogan ol &gt ATaT Ufchar & clerel
aTfed €1 bl g1 BTt g b dAaeone gld g€ off, Ig UfdsdT Sef ogetadt wifEidt &
efed sl &l




2. CRISPR 3fi¢ sfia efafear

e CRISPR ("Teseee ool geeeues elic Ufcsgiiaes fedte” ol difeitd &U) Tah Ceft
dahofied g foleiehT IULIIT 3fefeieilol daflfeicd ufifdd wfial o SCeIC I dfelal &U &
Sielfeld dheal b foST Thed gl Tg Tob wilaru] Ufdeel Yultest g foidt steitet goflfarafear
& o5 deiiferd fasar T 8l

e CRISPR 3{Ig CRISPR-Ede (Cas) Uilel & b1 o dercifedl & 3iclcpest Ufdeal o
3MTTRTD &, Tl oiidl bl 3HTehIHD HTojdfeld A1l Ue Ufafosar deel 3ie HaH dbeal A
Hefd Folld gl

o ZoTUETIgAY Bl Ee T UE 1987 A 2fANeN greT €, iedt @ oB1 71 eff, fdber IoTh
BT i gfse 2007 & eVl 311 Sgapiardl grer ohi I1g effi

e CRISPR-Cas9 3fojdfershifdal 3iie fAfdscal eiefahdf3il ol EITaTC Hojchdl o 3rclarn
I geTdhe, viigape IT Ufedfdd dhed Hieiid & o feea ol duifed dbeal 3 dard
qolar 8l

o g ddeTel 3 3HTofdfeldd gethe ol Siadl eiee, Sad agaiet 3iie arcta fafd gl

2.1. wrRf a7

e CRISPR & G T &Id & Th "IMES" RNA (gRNA) 37T Teh Ne-fafelee CRISPR-TEE
teigfaed (Cas9)l

e Cas9 'HUdh bl hi Th Al b &U A B hedl g Wl ullelld A T faferse it
UT SiTeTU & Tl &8 bl I AdhdT & dlfds SITeIC & facd ol WIsT AT geTdT il Tl

e QgRNA T BieT fddfeeh RNA & Uil Cas9-dTSfSI1 & [T 3iaedeh 3fojshdl 3i¢ T
IUATRAl-ufeaiid ~20 s alerss "BefideuT 3ielchdl & doll § uil eeffed fase
GiTol dTes teilfdieh 582 bl UfeelTfid chedl gl

o S UDIE, Dlg fth o gRNA & Hlvlg 3edicheul 3felchal i dGesche Cas9 b
Sieiifeies el Bl g6 ddbdl 8l
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Figure.3. CRISPR-Cas9 &t fafel
2.2. YT

o ofala dfieitar sofifaafRon: g yunes! o1 Uil fdfalest Uble & ofeld diteiler
Soflforafear oy @l fAemuTeias dotlel & fBT fddT AT ABdT 81 Cas9 fFesad
ol e Uulifadl & gperes 3l wfeid el deliers ol Tefd fasar g ol urufisd
3MTeldfelds §ethe ddbatichl bl SUTNT chedh ol &l

o AGose 3iie v Alse it dtar fidh: caso-sreaeridm wieiler eures of gigmifeid s
1 cafed Uit ol deret fasar g 3ie ureufdas ue] diges uildl & Ue vifdds 3iefeieiel bl
fagare fasar g

o RIS HleilfA® Thlel: Cas9 b AT Hielld TGl ohi Gefdl HATeTIdL A e 5edl
P dGcsell Herd dalld! &, foidd dlaia-oardt Brafceids faessyuT 3o el ol UgdTal
ool 3 He(H EIdT & Uil S B Ballesy A HgaqUf ffHehT fofafTd gl

o GIAPRIE AT el ddbofich uilal fhdl bl Gall ddbdl & foieidhl IUTT ATfSd Htel
Y elfd deol 3t T AT AHdT Bl

o CEfUAfess faAd=or: Wifee Hiciier Bl ol Tiiaiicd ufdddail bl sicafele Ifdefies
ufehan gret fardfAd fasan Ardm €1 CRISPR fafe aifesd Tiioieife s Teiee &I ddbadt &l

o 3Tdfels fAbRl & 3ol & fAT v fAfbcfla 3y & & A cas9: sijdfeld fabret
& BBV & ST Cas9 BT IUANT Teb fAfdbaefia ddbefics &b U & a1 ol &bl &l
HIA-efd Idfdadel (d fafecd Brgsifed, fdde A Tolitiardn, IT gdol Aehere




feegitht) & SJohellel b hIeUT Teb dlailuilolch 3Yafd fadhre & 5T, Cas9 T UL
UCch 3cdieddal ol Blch doeal &b [T fddT Al dadT &

2.3. fRviTgare fele3if &t Hairae

futTsate 9eft Tap Tl efeg § ot 3MTofdfeles ou & suflfolae faht It e & 3TG o
defefd chedT g1 gof fele[sil ol I18f &f 2gd gt & sifdep difesd edreed (pw ditanfedi &
b gloll), &4, hleles g1 UidaiT UTtd heal ob fooC "fevirgar (faerffed/ufdafdd) favar
SATaT gl

Iz &a fHa1 AT Hhd1 22

fAfdscan 3iie (Siarfolo) 3iTejdifeldh! & i-gatesiceret Wafce grRivailfad (diofiet ar
di3meafial) ([ afur Ehifiar b &u & off TTeT AraT §) IoT Ufcharail ol defalda dbedr
2 G 3MAIYUT & Uges {01 UT ol ATl €, shaft-amaft forddet & uges sitemsea ug afti

ud et faferse srefaifelss starmdt a1 iardt glet & wifEsr &t o & ST g
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1. Genetically Modified (GM) Crops

1.1. What are GM Crops?

e Plants in which one or more genes from any other plant, animal or micro-organism
have been incorporated in their genome employing techniques of genetic engineering
are referred to as transgenic plants.

e Inthe case of crops, transgenic plants are termed genetically modified crops or GM crops.
The food prepared from GM crops is called GM food.

e The first GM crop, an antibiotic-resistant tobacco plant, was produced in 1982. China
was the first country to commercialise transgenic plants, introducing a virus-resistant
tobacco in 1992.

e Transgenic plants find use in agriculture, industry, medicine and environmental cleanup.

1.2. Features of GM Crops

Potential amenable characters which can be introduced through gene transfer to crop plants are:
e Disease resistance

Delayed ripening of fruits

Herbicide tolerance

Insect pest resistance

Drought and stress tolerance

Production of foreign proteins

Expression of high value products in seeds

Efficient photosynthesis

Production of secondary metabolites

Improvement in vitamin A content and improvement in iron content in crops like rice

Production of transgenics that can be used as edible vaccines

Improvement in the content and composition (fatty acid composition) of edible oils in

rapeseeds and other oilseed crops

e Improvement in the architecture, colour, fragrance and vase life of flowers of commercial
value.

1.3. Traits Modified in GM Crops
Herbicide Tolerance

e The most common herbicide tolerant (HT) crops are known as Roundup Ready®, meaning
they are tolerant to glyphosate (the active ingredient in Roundup herbicide).

e Roundup Ready® crops have been engineered to produce a resistant form of the enzyme,
so they remain healthy even after being sprayed with glyphosate.

Insect Resistance

e Insect-resistant crops contain genes from the soil bacterium Bacillus thuringiensis (Bt).

e Bt produces a group of proteins known as the Bt toxin, which are toxic for certain insects,
but do not harm beneficial insects or other animals.

e Btis used as an insecticide spray in organic farming. Genes for several Bt toxins have
been introduced into many crops by GM.

Virus Resistance



e Genetic modification has been used to resurrect the papaya industry of Hawaii as papaya
ringspot virus almost destroyed its plantations in the 1990s.

e There are no known papaya varieties with natural resistance to this virus but by adding a
gene to the papaya from the virus itself, resistant papaya strains were created.

1.4. Modes of Gene Transfer in Plants
Methods for plant transformation mostly utilise:

1. Direct gene transfer methods

2. Agrobacterium mediated transformation

3. Virus mediated gene transfer

4. Floral dip method

Of the above methods, Agrobacterium mediated transformation and Particle bombardment
(biolistics) are the most important and most effective direct gene transfer method in regular use.
Agrobacterium based gene transfer

e Agrobacterium is a genus of soil borne Gram-negative bacteria that uses horizontal
gene transfer to cause tumours in plants.

e Agrobacterium tumefaciens is the most commonly studied species in this genus. A.
tumefaciens causes crown-gall disease in plants.

e Agrobacterium is unique for its ability to transfer DNA between itself and plants (it can
transfer T-DNA part of Ti plasmid to the plant), and for this reason it has become an
important tool for plant improvement by genetic engineering.

e It is also called nature’s genetic engineer. The Agrobacterium method is explained in
Figure.1.
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Figure.1. Agrobacterium based gene transfer method
e Agrobacterium does not usually infect monocot plant species, but is very effective for dicot
species. Agrobacterium is listed as being the original source of genetic material that was
transferred to these food plants:



o Soybean, Cotton, Sugar Beet, Alfalfa, Rapeseed Oil (Canola), Creeping bentgrass
(for animal feed), Potato, Tobacco, Tomato and Brinjal.
Particle bombardment (biolistics)
e To genetically transform cereal crops such as rice, most varieties of wheat etc, biolistics
is the most important and most effective direct gene transfer method.
e In this technique, tungsten or gold particles are coated with the DNA that is to be used
to transform the plant tissue.
e The particles are propelled at high speed into the target plant material, where the DNA
is released within the cell and can integrate into the genome.
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Figure.2. Plant material transformed by an Agrobacterium based system and by DNA from
particle gun

1.5. Applications of Genetically Engineered Crops

Goal Use Typical Method Examples of Crops
Transformed




Herbicide Use of herbicides post | Introduce bacterial gene for | Soybean, canola,
Tolerance emergence of seedlings | enzyme which degrades the | corn and cotton
at lower doses than | herbicide or which bypasses
required before seedling | the point of plant metabolism
emergence inhibited
Insect Reduce losses without [ Insertion of gene from the | Corn (against
Resistance | pesticide spraying bacterium Bacillus | European corn
thuringiensis gives | borer); cotton
resistance to a range of | (against bollworm);
insect pests potato (against

Colorado beetle)

Post-harvest | Increasing shelf-life and | Modified activity of | Tomato
quality reduces losses in | polygalacturonase or other
transport and harvest ripening enzymes
Virus Reduced losses due to | Insertion of viral coat protein | Tobacco  (tobacco
resistance viral diseases gene into plant mosaic virus); potato

(potato viruses X and
Y)

1.6. Near future possibilities of genetically engineered crops

Goal

Application

Salinity tolerance

Increased crop yield in areas affected by salinity (e.g. in
long-term irrigation)

Drought tolerance

Increased crop yield in marginal, semi-arid zones

Waterlogging tolerance

Improved survival in temporary flooding

Enhanced flavour, storage and

properties

Improved consumer acceptance; decreased losses;
decreased energy inputs to processing or storage; enhanced
product value or usefulness

Enhanced amino acid content

Dietary improvement and health

Antibody and pharmaceutical
production

Less energy input and cost than use of animal cell culture

Improved disease resistance

Reduced pesticide inputs; increased yields mean population
can be fed using smaller land area




2. Areas of concern

There are several areas of concern regulating the use of genetically modified foods. This includes
toxicity, allergenicity, cariogenicity, food intolerance and nutritional value. The important issues of
concern are as follows:

Unnecessary interference with biological states or processes that have naturally evolved
over long periods of time.

Limitations of modern science to fully comprehend all of the potential negative
ramifications of genetic manipulation.

The safety concerns of GMOs in the food chain, with issues such as the possibilities that
GMOs could introduce new allergens into foods, or contribute to the spread of antibiotic
resistance.

Conventionally-bred crop plants can be cross-pollinated (bred) from the pollen of modified
plants.

GMOs, being better adapted and sometimes more stress and disease tolerant, can grow
in a community as an invasive species and thus threaten the diversity of the ecosystem.
Promotion of unsustainable practices such as overuse of herbicide, which has been
taking place after development of herbicide-tolerant plants (which can withstand the
overspray of herbicides).

Additionally, various arguments against herbicide-tolerant transgenics in crop plants have come
up lately:

Use of herbicide-tolerant transgenic crops can lead to transfer of herbicide-tolerant
genes to sexually compatible wild relatives or weeds, which can be a major potential threat
to the environment.

Transgenic crops can create "superweeds"”.

It would actually increase the dependence on a few herbicides rather than reducing
herbicide usage.

It may increase the problem of weed control if weeds develop resistance to such
herbicides through gene flow from transgenic crops.

Herbicide tolerance is being sought not only for environmentally comparatively acceptable
herbicides but also for older, more toxic and persistent products.

Non-chemical means of weed control, such as crop rotation, dense plantings, cover
cropping, ridge tillage, and others, however labour-intensive for farmers, are preferable
than the use of any herbicide at all. Gene flow is the primary risk in releasing transgenic
plants.

3. Cultivation of GM Crops in India
3.1. Introduction

Bt cotton is the only GM crop that has been approved for commercial cultivation in
2002 by the Government of India.

Long term studies were conducted by ICAR on the impact of Bt cotton which did not show
any adverse effect on soil, microflora and animal health.



e The Parliamentary Standing Committee on Science and Technology, Environment and
Forests, submitted a report on ‘Genetically modified crops and its impact on
environment’ to Parliament on August 25, 2017.

e The report recommended that GM crops should be introduced in the country only after
critical scientific evaluation of its benefit and safety, and also recommended restructuring
of the regulatory framework for unbiased assessment of GM crops.

3.2. Bt Cotton

e In 2002 approval for the commercial release of Bt cotton hybrids/ varieties resistant to
cotton bollworm was given by the Genetic Engineering Appraisal Committee (GEAC).

e The Herbicide Tolerant Bt (HTBf) cotton is another variant of Bt cotton. This variant
adds another layer of modification, making the plant resistant to the herbicide
glyphosate. However, it has not been approved by regulators.

o Fears include glyphosate having a carcinogenic effect, as well as the unchecked
spread of herbicide resistance to nearby plants through pollination, creating a
variety of superweeds.

e Also, Bt cotton has little effect on cotton yield, and although it may have led to an initial
reduction in insecticide use, this effect is now diminishing due to insecticide-resistance in
insect populations.

3.3. Bt Brinjal

e Bt Brinjal resistant to brinjal shoot fly was approved by GEAC in 2009 but due to a 10
years moratorium imposed on GM crops by the Technical Expert Committee (TEC)
appointed by the Supreme Court of India, no further action on commercialization has been
taken.

e In 2020, the GEAC has again allowed biosafety research field trials of two new transgenic
varieties of indigenously developed Bt Brinjal in eight states (during 2020-23).

o This has been allowed only after taking no-objection certificate (NOC) from states
concerned and confirmation of availability of isolated stretch of land for this
purpose.

e These indigenous transgenic varieties of brinjal hybrids — namely Janak and BSS-793,
containing Bt Cry1Fa1 gene (Event 142) — have been developed by the National Institute
for Plant Biotechnology, ICAR.

3.4. Dhara Mustard Hybrid-11 (DMH-11)

e The GEAC has in 2022 approved the environmental release of Dhara Mustard Hybrid-11
(DMH-11), a genetically-engineered variant of mustard.

e If approved for commercial cultivation it would be the first genetically modified food crop
available to Indian farmers.

3.4.1. What is DMH-11?

e DMH-11is a hybrid variant of mustard developed by researchers at The Centre for Genetic
Manipulation of Crop Plants, University of Delhi.

e DMH-11 (where 11 refers to the number of generations after which desirable traits
manifest) is a result of a cross between two varieties: Varuna and Early Heera-2.

e This cross was done after introducing genes from two soil bacterium called barnase and
barstar.



e Barnase in Varuna induces a temporary sterility because of which it can’t naturally self-
pollinate. Barstar in Heera blocks the effect of barnase allowing seeds to be produced.
The result is DMH-11 that not only has better yield but is also fertile.

3.4.2. Are hybrid mustard varieties better?

e Trials conducted over three years by the Indian Council of Agricultural Research (ICAR)
suggest that DMH-11 has 28% higher yields than its parent Varuna and was 37% better
than local varieties.

e DMH-11 signals the proof of success of the barnase-barstar system that can act as a
platform technology to develop newer hybrids.

e Having better hybrids is necessary to meet India’s rising edible-oil import bill.

3.4.3. Controversy

e Use of genes that are foreign to the species.

e Preparation of mustard hybrids requires the use of another gene, called the bar gene, that
makes it tolerant to a herbicide called glufosinate-ammonium.

e GM mustard plants may dissuade bees from pollinating the plant.

3.4.4. What next for GM mustard?

e In 2017 too, GEAC had cleared the environmental release of GM mustard but the process
stalled after a case was lodged in the Supreme Court.

e The Ministry of Environment, Forest and Climate Change has not officially supported GM
mustard despite the GEAC being a body under it.

e The GEAC go-ahead only allows DMH-11 to be grown in fields under the supervision of
the ICAR.

e The crop would be commercially available after “three seasons” now that they can be
grown in large quantities for evaluation.

4. Biosafety Aspects

4.1. What is Biosafety?
Biosafety is a broad term and its means 2 things:

e In general practice: Biosafety is the safe working practices associated with handling of
biological materials, particularly infectious agents.

e In the context of biological diversity: Biosafety refers to protecting the native biological
diversity from aggressive invasive species including living-modified organisms.

Its main objective is to keep a check on harmful biological agents, toxins, chemicals, and radiation.
4.2. Biosafety Aspects of GM Crops in India

e The Government of India has very strict guidelines to test and evaluate the agronomic
value of the GM crops so as to protect the interests of the farmers. These guidelines
address all concerns with regard to the safety of GM seeds.

e The regulatory system for GM crops as operative in the Department of Biotechnology,
Ministry of Science and Technology and Ministry of Environment and Forests has
guidelines to consider the GM crops on a case-by-case basis towards testing.

4.2.1. Genetic Engineering Appraisal Committee (GEAC)

e Genetic Engineering Appraisal Committee (GEAC) has its primary responsibility in the

field of ensuring biosafety.



It works under the Ministry of Environment, Forests and Climate Change (MoEFCC).
The Committee functions as a Statutory Body for approval of activities involving large-
scale use of hazardous living microorganisms and recombinants in research and industrial
production from the environmental angle as per the provisions of rules 1989.

The Committee is responsible for approval of proposals relating to release of genetically
engineered organisms and products into the environment including experimental field
trials as per the provisions of Rules, 1989.

The Committee is also responsible for approval of proposals involving the use of living
modified organisms (LMOs) falling in the risk category Il and above in the
manufacture/import of recombinant pharmaceutical products or where the end product of
the recombinant pharmaceutical products per se are LMOs.

Main functions of GEAC

To permit the use of GMOs and products thereof for commercial applications.

To adopt producers for restriction or prohibition, production, sale, import & use of GMOs
both for research and applications under the Environment Protection Act (EPA), 1986.
To approve for conduct of large scale field trials, evaluation of large scale field trial data
and final approval for release of transgenic crops into the environment.

To authorise large scale production and release of GMOs and products thereof into the
environment.

To authorise agencies or persons to have powers to take punitive actions under the EPA.

4.2.2. Rules 1989

For facilitating and regulating the research work on GMOs & products thereof at laboratory
scale and also in commercial applications, the Government of India notified “ Rules for
the Manufacture/Use/Import/Export and Storage of Hazardous Microorganisms,
Genetically Engineered Organisms or Cells ” in 1989 under the provisions of
Environment (Protection) Act, 1986 through the Ministry of Environment & Forests
(MoEF). These rules are commonly referred to as ‘ Rules 1989'.

These rules are implemented by MoEFCC, the Department of Biotechnology (DBT),
Ministry of Science and Technology and the State Governments through the six
competent authorities notified under the Rules which are as follows:

Recombinant DNA Advisory Committee (RDAC)

Institutional Biosafety Committee (IBSC)

Review Committee on Genetic Manipulation (RCGM)

Genetic Engineering Appraisal Committee (GEAC)

State Biotechnology Coordination Committee (SBCC)

f. District Level Committee (DLC).

® 20T

Scope of Rules, 1989

These rules are very broad in scope essentially covering the entire spectrum of activities
involving GMOs and products thereof.

They also apply to any substances, cells, tissues, products, and foodstuffs, etc.

New gene technologies apart from genetic engineering have also been included.

Mandate of Rules, 1989



In accordance with Rules, RCGM shall function from the Department of Biotechnology to
monitor the safety-related aspect in respect of ongoing research projects or activities
involving hazardous microorganisms, GE organisms and cells and products thereof.
RCGM shall bring out manuals of guidelines specifying procedure for regulatory process
with respect to activities involving GE organisms in research use as well as industrial &
environmental applications with a view to ensure human health and environmental safety.
All ongoing research projects involving hazardous microorganisms, GE organisms or cells
and products thereof shall be reviewed to ensure that adequate precautions and
containment conditions are being met.

RCGM shall lay down procedures restricting or prohibiting the production, sale,
importation and use of such hazardous microorganisms, GE organisms or cells.

4.3. Cartagena Protocol on Biosafety

Cartagena Protocol on Biosafety is a legally binding, international agreement,
supplemental to the Convention on Biological Diversity.

The Protocol seeks to protect biological diversity by managing the movements of Live
Modified Organisms (LMOs) between countries.

The objective of the Cartagena Protocol is to contribute to ensuring an adequate level
of protection in the field of the safe transfer, handling and use of LMOs resulting from
modern biotechnology that may have adverse effects on the conservation and sustainable
use of biological diversity, taking also into account risks to human health, and specifically
focusing on transboundary movements.

It was adopted on 29 January 2000 as a supplementary agreement to the CBD and
entered into force on 11 September 2003.

India is a signatory to the Cartagena Protocol on Biosafety and ratified it on January 23,
2003.

What does the Biosafety Protocol do?

It establishes an Advance Informed Agreement (AlA) procedure for ensuring that
countries are provided with the information necessary to make informed decisions before
agreeing to the import of such organisms into their territory.

It contains the precautionary approach of the Rio Declaration on Environment and
Development.

The Protocol provides for practical requirements that are deemed to contribute to the safe
movement of LMOs.

The Protocol also establishes a Biosafety Clearing-House (BCH) to facilitate the
exchange of information on living modified organisms and to assist countries in the
implementation of the Protocol.
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o DIUILIST BT 36T TISIBIT bl 3o YT b ST 3P It Urtd delell &
3T 3 UPbIE SifAsT Y eTeTIHBdT 3 o AR &b [AHTE B Wedd ol &
T g gaft Y S1a gar &l
o g, BIHITIET Aeer fcdfchdl adb hol &8 & of fob faae, ufdsansi, earse &
ddlehl AT IOt 3ITemeumaii dob|
o HRIEe WU, T8 Tid AT i Bie 9 g, anfefds wraf & &u o Hefera &
o 3CTHH HIdierse Feell & ST Urd g, Jerd fob d 3iuefl drerft & udel a1 ogde &
PHIEUT Sl ds TSI dolld &l
dfera sifdare




HsIhIL, BIoiTe &b folaffarsii 3l Ueeul vioel bl el & Yraelel Hafedd
3HTEIBIST DT TSl hed &l

DHoThIel fbefl Bleie (3egeuT & bt &Ted &vftd Ucefel oht fRhifedT) U 3Ual
Ucefel & 3raifeigpd folelfeuT i 2ich dahd &l

foterfeuT T sifeiepTe dhdes SrquT Faeft farerfeur o dhae dedT g, Eed- ey fareifeur o
STetl

J&ATeUT 1601 bl 3feTfelgbd fUharelerel, ftharetelel & Yeldscdlgol 3H1C UeieUl & arieesel
AT & YoT: UHTEUT b ATA-ATY 3Ual S3ifduiel THTSUI & Toldl b T TS Dl
gfdsfeld dheal @l 3ifeehre 8|

BRI & HoTdbTel e faafansi & f3T gean &t safd o & B 50 af 3l
WHTEYT EI15a & AT 20 aef 2|

e3aTh

g faecd 3usiichiail & faseft 3aTg a1 &ar o Ugarelal 3iie Wdtaal & IeE dhedl 8
Fifeb gereht Uepld 31 I[UTddl, Seidb g1 SEaTeh grel §i91d, JoTcht siTaedahdrail
P UeT hed! &l

ST, JATch & ATfchob I SchI IUUNT heel, deqai IT AaT3il ol Ugdlel deel, AT
B{ITdTel b dccd A ST IUANT Dol b AT fdreft 3/cT B sifepd et b fdely
3HfIPBIE AT Heds Geell UeTel dedT &l

ST ThT el 3c5T-37c39T Il g, ehfchel 3fdfeTh g[creh b 3{ITdlTol Ug $EaTeh bl &ard
AT & U AT les dcb oTdlalihd T 7Tl AbdT &l

SEdTch F2elT 3glesal gIeT ] ohl HAldt g, faidids uTd sifeichbiel Yunfesal & ¢edich
JocsHe Bl didbol ol TSI EdT 8l

SEaTch Te AT 2ISE, 31erel 3iie 3iehi &1 ediutel &1 JohdT &

3o1dl A, Ucfiep, f21- 31mareft eidsd Wil fob &TaTTol b 3HTehTe 3i1e UasfoiaT, /e didhd el
&iofla a1 Zae eafal, gIie, a7 faferse faeiyarsi & &u & 3UANT fdT iTel ares 397 eNfdcd
g dohd gl

U ST TfAshTel ot Fealt dHed & 3T Ig hae dbed ¢ fdb et ddl Bbrd dbedt g, d
T el &, d 5l dhed! &, d fobd oief & Feft & 3¢ bl Jallg oTdl! &l

afe UeT 3MTdcal Tdighd &1 AATdT &, dl UE ATfcseh bl GaTel bl Hadfd o faalT ffashre
§olTol, U heal, AT heal IT §dal & Zichal & ST oTFTfEh hlclel & dgd ool
HILATE ol hi &ldTdl T &1 eidl 3GTesdl ob ATH & hiekd Jecstiolohdl Ue Jhadl
To3TaTl elfdes gl Ahal &l




TRIPS THSId b dgd deed ¢eil ol oTdierd, sifasmreeftesdr 3ite 3ifenfiies uivadr &
AT UStemn & 3iefie o faseft dgama & reNfoih! & Faft aat & faseft aoft
TASHTE, TTE IATE IT Ufhdl, & fAHT Uee IUcer] helol i 3HTdedahdl gldt 2l

Uee IIvgdi ye gferard foddl o el edfteprf sruare &:

TP ATdAleieh 3TGel AT slfddsdT ob fAudld 3HTAThIE! o [T & - S TUT U & ATalq,
T[T ue & el T areey & fST TddelTe a1 Ydfaeul & ST Jsfie &u & Ufdgps
3NfASeBTE enfAes gl

STl 3(UdlG Ig & fob dGed AT UT Gileldel b §edlul b [T Uce Addl felere,
fRAfdcefta 3iie elcxd fAfdbeall Uesfadl ol dT8e ohe dehd gl

fterer I8 & o5 e e-Afds 3iie gearfiafasteft ufosarsit & sreorar el a1 Aretae!
& 3cTGal & ST e Tital 3112 3ifotard U & wfdds UfchaTail & 3icslar 3/ed ulell 3ie
AATeTd el ol T8¢ e Hhd 8l

U&e deefur & Uiell ol fdhedl ohl dTge cheol dles faelt oft el ol Feam ot T Tardt
&g walidFIuTes! Tl heoft g19ft (3ielede 27.3(<f).

afiNfA® Tdbd (Geographical Indication-Gl)

aflMfceyeh Fdhd Jol TE3il UT SeddIes fahdl Tilel dTeal Teh didhd & fulelchl Tep faferse
8l ifesah Icfa gt & 31T 3a1d Tt I[UT, UfdssT T f[AYaTe gict & it sifetaref &u &
33 A 1ol & dfeld gt &l

3MTIAdIE U, afoNfoseh eidhd o TS <ht 3cdfal O TRiTel ol oTld eNfAe gidT &l

PIS IcTel & 317eT die Ue T I[UT Eld € Uil JoTds 3cTeal b 2Rilel & YTt €id & 3¢
oAy 3ite f[Agh 7id fafele wiTefla wed! & yaifdd gid &

fdseft foog o1 8Tl d Tdhd B &U 3 ATedT & IS 8 AT olel U TSI Dlelel Bl
HTHST &

afNifcsah cdbdl b1 3T fafaiesl Uhle o 3cTal & (T fddT Ol Hbdl &, I8 d

UTchiden, IS a1 feifdd gl

3Nas fRoarea

TSI b 3Hefade 25 312 26 H Hel I g fob eeed! Bl Ug GfolfAd el dIfet fdb
TIdF TU A dTE 3T T arar a1 ifg i sieifiies fRurss defad g

GASIAT 3N fSATSall ol bl & T 10 I8T deb Eefald gl o dlel dedl gl

o Ut rfafaferat araenfaes el & fOT mifid & Ard! &, i sifeidIe emreds 3o
dfare galt ue ufdder &I dAdhdl & fAsios UTe aefald f3uiisel ol enfdies dodel ares!
aeq3il & IcTesl, 3HTATd T faisht & elTedh bl SaTeildl ofel &

vdhigd Afdbe & B33e-3ATEe (Layout-Designs of Integrated Circuits)



e TRIPS TSI A AGed Gl I IPIC &fel (Tehiged dfdse o ddel A difgiad &uer ug
difel-Treaty on Intellectual Property in Respect of Integrated Circuits) & UTaeToil
P 3fe]dTe Tehlpd dfdhe o B3HTIC-TulTgal hl Teil cheal ohi 3Tdeddhd gidl g, fid
Ue Harsiar araf 1989 A &l a1 o

o I UTdLTe], 3/cd STdl & HTY-2TY, "Tohbicpd dfdbe” 3 "S3T3c-TEulge (eRicsIhid)”
bt ufesiTsTai, Feelm bl saedahdrail, faely sifeiehrel 3ite efterai & ame-amer efyur,
GuflapeuT 3iie UeheicheuT & dafed gl

31T ST BT HE&0T

o THSA B 3efade 39 A G Tl B HASA & YIaellell & 3felene ATITE Tged
el VaTal deal ol TdeddhdT gl

e TRIPS @1 ohgall & fob T el ol Tl AleihIdt ol 3 s dht HgdAfd & faa e
e[ ol Uche dheal, UTtd dheal T I dhial & didhal ob fohT ST dhlfel dallell ATfC,
Al SPlofoll &U & Seich heut 3 g, Uil folsel saTdTe YiT3il & &mel 31evrd 2|

o Tt HATolahIdl IS Eloft TNMRT, Terch! MU I b UfeUTaTeady geichl aTdefdd
o gloll TIfEE, 31T el Ualal ol b [T gl fBUIE T&lel & fo5C 3fad Uamel &
3teftet glett arfge|

dfderare aredad A ufdaaaf-fAdeft gemsi &1 fAA=a0T (Control of Anti-competitive
Practises in Contractual Licenses)

e TRIPS TASIIAT Sifech AUCT DIl & Hafeld B BredifaT Y3t ot erdf o ATeardr
ST § ot ufcegef ol 2iahd €, U U2 Uiddhes UaTd 31 ddbd & 3i1e Uelfidht &
EEATATUT 312 YT & |Tel ST dohd &l

o TGS G2l HIEA b 3o UIdellell & 3ie]dy, difeieh iual fEhIel b Biedd af 3ol
TAT3{T o1 dichol T foldifad cheel ob ST Ifd JUTH 3(Uell Fehd g Uil 3UdHTeTuTelh 3iTe
gfaegerf-facref €|

3.3. Wic sftse & AfA®HR (Plant Breeder's Rights)

o UIGU Yololch b HfEhIe 1960 &b Geldh 31 3deftcar Tl & 31T, T Wheies Uiel dhi Jooid
faseail ot auTg & ohe fadield 3iie famrerelics Gl of 3= BT IdTeohdl AT gfdd hifd
& a1 & del faarl

o Wic st ersed whic sfige grel oig fobedil o Yolelel 3i¢ fadhrel & fobT ITC foider &
ST Iofoll Heell UaTel dhedT gl

o g e Uld ol faseft oft uotifa & Uotaiah! o o5t WPt §; PN, aTaTe 31 Awrac!|

o SUYDBIE UeY Yulolchl & HfEAIhIe Sifesdh ducal ol Teb &Y g foid faaly &U & uleil bt
oT8 fasedil ol Teell & T fuiTsat fasar IR |

UPOV




el 6t o1 fheal & deerun & fAe sidefsfa @™, fAd "uPoV (International Union
for the Protection of New Varieties of Plants)" 5 o1Td & WTell ATdT g, T Hdedcdrd!
TS ¢ foAehT e fAetar 3 8

UPOV T fHere HATH b SBT3 & ST Ulell &bl ofd fdseal b faabrd ol Uiadlfed ol
& 35T T Urell bt fafderar icerur ol Ta Uit UuTes! UgTel daeall 31 deldTl ¢oll &

ST RITTeT UTef ohl oTg fobedil b 2eeiuT & foT 3idefsiia dodere ("UPOV dodelaT)
gIeT bt I1E off, fer U 1961 & Ofde & g&dier fase e 2|

I dodelcl 1968 A ST g3HTI S 1972, 1978 3i1e 1991 & fAetar & enfed foar Jram
1991 b1 3HfEfSTTaT 24 3193, 1998 BT B E3MTI TE UPOV hodelsl bl dddilel of Edfigpd
TTheuT Bl

UPOV Shodelel ol 3eed Ig dfSfAd el ¢ b du & deed 2ute &U & ufdenfid
fO&idl & Th AT b 3ATETE Ue, UTelf ol o1g fdseail & Udlelh! ol Slfgh diueT 3ifedble
UGTol hedh Jolchl 3U el ol TdiahTe el

(U1 & TST UTH Elal o [T, faseail bl (i) AlleT, TAdIE Ue ST fabedil & 3eaT glall
TR, (i) Tafed U & Fera, (jii) e 3112 (iv) g 31ef & oran gietl AT fds Fear &b
ST 3dqet i drdle & Heef o ifid oo fAfAd Il & uges Joichl aArdandiceur
STet fsar Irar 8

UPOV thodelel FeelT ol oeldd Gl farelffed ohedT & 3i1e dqedl ol 3Ual hiofel o
T AT At Ul ot eatel & 2ol ot FaMdelT iTeT hedT &l

4. et 9ee 3ifefaaer 1970 (Indian Patent Act, 1970)

aiecta gce 3ifefstadt (IPA) 1970, WY 1972 & B g3, s sl A UST YUTedt b
sfagrd & T Cldgdd g ol

&0 of hde Al ddcareftes 3¢ AEAAD TU & e TareRd a7 & 3dle
Gee b 3folerel bl 3fedichre ohe fedT, dfcrds g ol i Ufchar Uee o fest derar srafel
&I SRS wea 6l ardta & ard a1 a1 S Ht adta & uig are, 71 off ug g,
dos Hifdd e fean

Jfds Tab ofg Gal o vl 3i1e [AdhTd & ST 3maedds 3rafeh 10 af & @t ofgl &, derdT
&1 BICT 3rafel & &1el Ufchar Uce o UTaelTel of 5 UulTest ol &l foleefds dar fear 2
8IS U UUTIS3t & §& deg o HT3-Yos Ufddd el ob UfUTIHEAGY Tecid eI bl
Uchfd 3iie Ifes & Teh Sl dgesld 3Tl

e fadeft dbufardl IPA 1970 31T fagelt Her fafaradiat sifafaiadr (Foreign Exchanges
Regulation Act-FERA) o UTdelTall & gdlcdilfed &1 T8, uil dhacs 40 Ufdeld a1 3&d el




fageft gforact feediardt arest dufoldl & ST ot falder ol sigiafa St off 3 Iegial
81Ted & hIdT ofgl heal bl fadhe ol
o IS aiTed 3Tl TAgIeh &U & Haft Af¥eh dTuilel i widedl ol UeT heal & o5 I
TUTerT dTed! Holfeeh GaT3il & IcdTcal 3 Tob Tolchd ied g, dl sl A S& ool bl
fean wre Tnfee|
o dIEdd d, IPA 1970 & Th Geldh & aftde, STedia eV bl chel Uet ddg & 6o I 3T
amedta hufaidt of efitf g & & &Td ATell Ue el ohe fo3dT, il a5 1970 A Ug> &
a7 & faudia
4.1. 92 3fafstaat, 1970 (2005 d Feifeld) (The Patents Act, 1970-as amended

up to 2005)

o Ucc 3ifaferdat, 1970 H diet delersil & AT A, 8{1ed of aed UST Dlofol bl DIl
€C db TRIPS & 3He[&Y dai fear g

o Soldl & A AgcaYUl EeNers Tel, Wil 3{1¢ THTeT 9T bl UfchdT 3i1¢ 3T Glall &
ST UcT TTeT & GRIS & enfAe deoll &l

o o3 Ucc AT, 1970 ol g ditel &7l ol IcUTe Ui & dTge & AT 31 Iog Ufchdr
G&c Eeefur ohi Teb dferd arafer &t rg off|

o AT of Th el off Uer &t ot foiafd 3gedt & AT wafegfehed o sifeiared
@IEdd & dafed gl

o SADI ey dMMedId JENIT Bl IoT Dl & hdl fddhbfad gl bl Ue gdisii b ded Waifddh
&bl ol 3MYfd oTel T&Tel ol HfAE VeTel oheoll g foleTds UTe Udftd Tdes fafaianfor
&19TaTC oTgl gl

Silarféd ATAST

o SiICH Folld 8iled & 3¢ 3/ Toh Cfdgifdds dfdTesl 2T, folerdht gelarg aifed &
gdied sadiesd o6t a-caraeftelf ot e of & eftl Aot WraAfegfehs ude oI
ICIEIgTe Sollol & I, & UIgT ATl

o EAHATHS 3 foIUfd 01 3701c3, 2013 1 HeITAT I, S8 UebIe dfiet fobece i &u o gdfeford
AT e aedId UeT ol o 5T Siianfed grel o5gl 978 &Td &ics ol Befl HbedAardd!
CEINSS KRR

o T® Ulc, T fds SiiaNfcd TedT T, ety Haifddh Gal fadAfdT3il bl difiteh ob 3HTeMe
Ue TdT3{i ol 3dTGol ol & el ¢l

o gIosifas, YA BIE o el s b aTfed of fidd ugref &l Uee dhelal ot Jriar bt
2 g Uge & € 571d § 30 5 UohIe Uee 3ifafaiaat, 1970 (2005 & eifdd) &t smedia
emer 2(1) () 32 emer 2(1) (R ©) F fAeffa anfasmie &t dale! Ue &el oigt 3dedr &l
UfeUTTaTEdaU, ITdTehd of Uce 3iTdcol FIfdd ohe el




o 3ifAarf &U &, JYfiA BIC o sldaIfcd & 3MMdcel bl Ue &Heeul A golcble bl &b
difges duet srdfiesta 1€ & Bares ol gedbere 2, faad safefaa & dfter fheeata
SO W1 eMfdies fasar 1T & - gaT siiarfed Tosdd & &U & §is g, 3¢ ol sifald
AHIUE TYDHAAT & U 3 SATe oATat a1 BT b &U & [Hh Jgd il 2l
o g fAufa siianféd o fST Th fAuTfads giedt off, fade T fafelse Udble o g fadr
& VTS B CIdbol b (5T TUD &U & A bl ollel dle! odl sdifcfold & BT
31T STUTTE U ThIfelchle dheal ol YT fabdr &
HAS BT Agcd
o Silarféd & USe 3Mdgel U Iufid hId & thefes ol Agcd 3nfasmieefiesdr ot I eftar
& AT/ T ITeTel ol hIIH 2l 31T del Follcbe Uce 3HIe oTdrdre ob did dael ol JgIes
Pool 3 faAfgd Bl
o ToIUfg o Uget aTe siedta Uee sifafatast &t emer 3 () &t derar 31T e o1 udter
fasa, ol S7Td UgTeif & o1 ST &b fT Ue b 3fojalel il Tichd &, 9id ddb fdb 3MTdeGdh
I TRTAd oTel he BT fdb ofaT Whid 931 g8 UeiachIfedr Ucfeld dhed &l
o g faiufy sAffad a1 sdfefola Aarscse Uicsiat Ue 3Menfdd ofidel gerds garsit &
Tl BITd dIe Talfds Heehevll ol fEle JUcerdT oft FAYd hedr 8l
4.2. fotard A 30z dAawae ARG (compulsory Licensing & The
Nexavar case)
sfaarf srsdd
o ST I B 31 die U USe HAlfchab ohi Hgafd & faell fdseft ffare uer sl uce
3MfASHIE Follol, IUTNIT ol AT dTat i 3ieldfd ol dTed UTfefahetl b &4 & Ufderfiid
fasar omar gl
o 2012 H UET BT ol Sichellae b [T ol ol afTd bl UgesT Hfotdrd BIsdd oiret
T - TeThefla cifdde, Wl aTae grel fAfdd T dhare Aeft gar gl
Afardf Bredd & e A yafsd wieler: Aee sifafaaat, 1970
o €T 84 P 3IATe, PIs off SToeh Afh 3 YT ot drdta & diel d1es & dlg 9ee ue
3ifotardf SIS e <ol T 31elelel e Ahdl &, deld fd Uee AT ITE sffathre & dee &
GToTd &bt 3R 3MTaedehdit Yet ofel bl 918 &, a1 fas G&e fadT Iram 3fdshie ofofdT &
T 3 fowrRIdt dedr Ue Iuse sTgl g, a1 fob Uce AT T fAtmIe ol 8iied &
& & IUAWT ofgl fobaT Trar gl
AdHTAE B
o AT 2013 A Sifgch &uer 33t a1 (Intellectual Property Appellate Board-IPAB)
o TEerd WIdAT Ye[E d1ae hidicers ol Uee dere gal diebelld il Siqeae §is
ST & 3BT & 1 3dIGal 31T fAUUTel ool & 5T geeralg f&d delfdds gal fararfdr




Sicahl Wl fobfates ol 3ifoldTef BTediel Gol ol dedhele ol 8 3Méel & gt offaet
2&Ich gar3il ohl hiddl i et o eredT A1 gl Il

qIIe hiufeere grel eraue T i o1 feuctel ded gC, &l of drel fds fafetss
AT Shodelel 3i1e afedd hlelell of TGET Gell i Hidel gefdh Gal ol vleldl &b
ST Ted o IuBe Dhelel & AT 5 deg & sHfoidrdf ssrsetd eal i sieferfd <t 8l
foIdeh gTeT S391TE ITE BTEdid 2ldl &b 3(S]elle, sieahl ol Ulolfedd Gal &leitbeild ol fadht
& S1IE Bl Bg Ufderd efdec! o aITdlel heell Tl & eilfeid ched €T IPAB o sich!
I ATd Ufderd gideet ol 8{ITdTel dheal ol foicer STl

v Efeid yessyfat

S ATHS H Aol ollADh &dT 2MfAD g, fAdh! ITTNT AL & vilde b delal b
T 3oa1d TPpd 312 TG o BHeIe b 31l b (5T fobdT AATaT 8|

&dl & T 8iTed 3ie HYch 2ol AT Gloll i Uee TEergid chYofl, STIe shiulealst
& UTH &1 91 of 2008 & 8fTed & Uce e fobdnl

SIFEIde & 120 INfSAT & veh b ot Hlard &. 2.8 BIHA &, 7 TH Aglol bl FLD B
§eIae g1 Tl AT & 5T I8 ol 3ofoh! wildel Ucdmel delel & ST T aealel gl
5fdhel, SIIT & GaT ol IUGEAT 2.8 BIE SUY ohi faeh! e UL & Tl Tab dAgial
FRTeh & 5T #iTed 1 Tietdl & 3T Jgd a1edft 8l

9 AT, 2011 Y, U faidAc, Hae of seel I HILholld clfdoe dallel b (BT UgST
sffotard srsdd UcTel fobd, Tl §1re ohl 3o hidid a3t dhare ielt gal oldrATae ol Teb
AT EEoheUT &l sicah! hl GdT ob Udh ol 8,800 HUA 3 el b 3T gl I1AT 2T
Sddb §1¢ d1IE of IPAB b ddiel foaldzich & 3i¢el & fEoIh 3ties bl 3/cd Breuil &
3{c31dT, Ig doh ST I1aT fob f&TesT of 31Uei Waifddh dgdheul ol dhdl dhidld Ue Slell 8%
e fear o, fAad sifalard srsdd 3felidedds g1 91T adifds gal 3fd e U IUcder
effl

3ifelaTef Srselel ol Sechele ¢ald §C, IPAB of Sard fds Uce UTtd d@heel & dlg &ft, a1ae
ol foreiffed derd & affde gar ol 8 UeiTal U2 31T fhwhIadt 3cd U2 UG olgl cherdl
|

STIE gIeT GRye fafaiest Uedfdal sile getheliall Ue JNe hed g, aie gt forshef ue aff
Tgr fob Sefchl 2.8 1& SUd b hldd e otal effi

Ufaft ear shufoldl o ST 31 gicd Tg & fob 8iTed of WIgule S ohi dhefe &dl e,
2iel glifcsdl Tult ot guersfed et a1 Qunfad 3ile ddh US Uit ohi 3eydAT IUITe
TII&e dedelel Bidfcselel ol fST ITE Uée oft eg e fat 2l

4.3.9ee (Fenere) faad, 2021 (Patents (Amendment) Rules, 2021)



Uce folad, 2003 & Uee (gfenerst) folad, 2021 grer Seifad fasar I ot 21 fadee
2021 1 B g3

foiaait o Seifules deriel & ST Uee gIfEs dedl 3T sfadlera & 2 &I 80
ufderd da & e el

STeT 3refaZeeRil A STaTeITe 3T Tl dl ol Hulgd ol b (ST UL had I I
gl

S 312 & AT edidul] e GIfecs dhedb "SleifUias deriol" Auft ol arar fasan
AT Sehal gl gTes1Tds, GadTdul! aedl ol Udhfd fafete oTgt ol 978 &l

faseft SleifOieh TeRITel & 5T B e[ fdbefl Rfdh, TTIE3MU AT BTt SIS b FaTel &l
CACTIRI I




1. BIdierzge sifdfatadt, 1957

1.1. BIdIerEe T 82
o HIUILIST T DIlal! 2IeE & fAhI 3TN TueIThIEl & HIfefAD 31T BATDD HIal
e IoTab 3BT BT aufel heal & ST fhar Arar gl
o IUILTEC &b SIS A 3ol dTes BT 3 fdbard, Sftd, UfeT, Ffdabeat 3ite flhewl A Sabe
HRICe YN, SeTad, f[aiTue], ATefds 3iie adbeftdd! {7 ddb enfAs &l
1.2. AfTed A BIYITSE BHlglel
o pidlerse sifalfaddt, 1957 HIdlerse faae, 2013 & &1, 3ed A BiUlese THeeur A
Ziefeld wlelell ol folifAd wedr g
o PUleIge AT 5Ech Bl B Dl Yol: Uedd bedl, UfddT Tt deal, Ueefol dbeal
T 58 ToTdl deh TS d5eal T 3MTffh 3HfdTE VeTel doedr &l
o g faeft off faIdicIINt fUseet I eafel fEahIfST i Seilol IT ohiaT &bl hig 3Heldheol Al
3stdTe Sheot b 3ifeiepre 8ft Uerel hed &l
o 1957 & hlclol 31 Bg dTe Heilelol fohdT I ¢ 3ite A glifcsan efelst 2012 # phidlerse
(enera) sifelfaiad, 2012 & HATETH & fadT I 20T
1.3. pidierze fAfage, 1957 &t emere
o ETRT13: HIUIIST FHeelUl difefcdds I, sllcchid b, It Bl hoTHD BT,
fAeIACE el 3iie eafal RapIfSvT U UeTel fabdr orar &
o GiIe: BYce WM Bl 3fefoidet o dgd dlfgfcies Il o &U df Eefeld fabar Iram gl
o €21 2: STH B b fAfost UfRHTSTE enfdies & foieg drdierse ot ufdemyr & siasfd
enfres fodT ot depdT 2l
o &IIRT14: UE HIUlerse ardit ol fafelse 3ifeiaTel ol Tdh e Uil doedl gl 8ol 3ffeihrel
& 3{cipcdol I 3HfelpTe, Joledigol ol 3ifeidhle, Udbielsl o 3ifeldhle, 3foidle dhdal ol
3fferapTe 3fe enfde g
o 3fEIhIEl &1 YA dhaes hidielse b Zardl grer ar faseft 3ied afch grer favar
T Thdl & fAds Urer Bidierse o gare! giel sd dae A fafdad srsdd urd
gl
o &MeT17: fdeft BT BT HED HBIUTLIST T UgHT aldt 9|
o ERI19: HTZd H BIULIST & 3ATSAIC & ddih §dldl &l 3ATSIdC Hae fSfHAd &U
3 1 Ahdl & 301 SHA B, 3fdTsaldic o 3dfet 3iie a8 8 faAdd BT 3dsgadc
fopa 1 €, faifdse gietr aTfetl
1.4. S YbTe & 3ifkepre




Hidierse ifefedd, 1957, BIHIeIse Feel BT af Tl # UeTel dedT & 3Nfd sifddmre 3ite
Sifde iferbrel
3nfefes sifekasre

3Mfefes 3ifeapTe &gl ATfchh! i gerel gIeT 3oidd b ob IUANT & Tt Yeeahre Ured
ol T 3ieferfd a gl

HIdierge b 3&Dh Bdierge sifefoiad b emer 14 & dgd 3ifefd fddbrel T U
o5d g1 3fIpIE AT TU & AfRfAD, slcdhid 3ite T9fta & ddel o, hRIce W &
3resta, faseft oft afffdas U & @1t B Yot Uel doeol & &l

Afds sifdbre

Sifdeh HfEIBIE D! 31T TUGIDbIE] bl 3HUel hldl b AT Yol dael Dl deferd 3ie
2feld ool b [T B BIedTs cheal ohi 3Hofdlfd ad &l

Th 3D b aifded 3ifdoprel ol pidierse sifdfeiaa, 1957 1 emer 57 & sifeicafds
fAedt 813 8: g o1 sifdare, 3iie acaforsst &1 sifebre|

fUqcd T 3IfehIe Teh &I b DI &b H&Iched I Gldl el & HfEBIE 31T 3T
&1afl I I DI b hEIdhcd I Gldl ol & Tichol b JHTEIBIE bl dgfaid chedl gl
AT B 3HfIhIE 3&h bl I&d BIdl | fdT IC fasedt oft faguur, fagpfd, deiere
7 fabeft 31e3r 310 oIl ot & o SJehaiTel bl Tidhal UT GTaT dheal chl 3igidfd aaT &l

1.5. I3l &b 3AUdle

pIdierge 3ifefsidd, 1957 €1RT 52 & d&d DhiUlelse b Joostlsl o fohT HB 3UdIC JeTol
Shedl gl fidoTfcEd et hIUiese ol Jeestiol STl diTel TTEH, 3feifd;
faseft oft Tref o aTer forsuer FagTe, Tl BhRIce WIe oigt &, foldaifostad diiviell b
fo5e:

o 3fcideel Afgd folft a1 safasIrd Ui,

o 3Tl T HaHtelT, TTe ag 3& ohrdf ohi g1 a1 fasefl 3/ca hrdf i

o Iddiel Tcal3il 3ie THATAID HATAG! bl U, fAad ardufass su A et

ITC AT ot RAfET oft enfdss 2l

TToTdT o fT S aiifelds Giafatere T gare ol dasefich udhar ot fdseft e ar ueefer
&1 &iftlch It 3MTchi&dih 878Ieul
ST hrAdrel b Ydioiel & (ST AT sAIfdch hrddret chi 2l & Udiolel & ST
fdseft o1k T Yottt
fareft fAemcTsics & AR gIeT I vl faeNsidss 3 &l deol gd & agf [Aersisiss
& fabeft aff Teel & AfidTesd grer ddre fobt ITC fobedt aft b1l b1 YeTescdTgol IT Ydhlers,
faely &U & 34 faeeidges & Heedl o IUANT & ST




faeft oft o1 o1 3T Tt 19 fobedt aft hofol b 3Moeie dails AT 3Mgfd ohi IS Jafuld
Ufd 3 olecneo|

fopeft Uopifeld aTfgfcdas a1 siiedhld Ppfd & 3fId siell Pl Ardufeids TU & el Il
CiGIEHT

Ch T A Uahlele], ol A3 U & JIe-hidierse el & gall g, falcelcid 3udT &
ST UTeAftles €, 3ite Yablfeld afefcdcs T siiedhia idf d Bie 3iel & efitfes 3ile
UapTelds gIeT a7 3ddht 3iie & Tidl fobu I1T faseft oft fasmuer & afvid g, Zad &1 B
3T & TS UbTfeld atg! fasan I § foterdt didierse faereet gl

1.6. Sof Bed eret 3T Bidlerze siffdasa 1957

ATed difefcdd 3T Dbl BIdl & el & BT dof deders], 1886 &I THh
gEdTeeedhdf gl

Uch g&diefddhdl glol &b olid, 8iled of dhde HTed A dicdd ailed o dige off fabeft off
3relaifeld 2To2r 3 Elot aTes Wil Wbl FaTel E2el ot o fo5T a1edt Bl

§of choderel ol Tdh dgcdquf fAeid g & fob Bidierse ol Uufiapeur sifoiare ot g
a1med & oft fobeft b f3T PIoel bl Feall bl 18 IoTal & 5T brierge Uofipd deol
3ffararef 5Tt g1 prdierse arfafaiaet 1957 oft Uofiaseur &l sifeiaref st dpear gl

1.7. BIdlerse (Senere) faaa, 2021

3 deferel Hivjal foldal ol 3o UTeifIldh el b aelae ol & 3eed & Uel fobt T
gl

SADT 35T HIUCISC BAGT A TR 3{c BIADBI B TRIfAD ATTH &b od H
SHALIoTh AT DB 3UThe TS 30T SRd 3e[dTesel AN fRd deel g
aracel 3ile ureefeldr ol Uiadlfed ool & fosT, sifddfed eiaec! gifel & fauce 3ie
SIgeet & G 31T fadeur & GIeTel Sesarifoldh 3i1¢ & el A9y 3fITdTel fafeal o
3T & ST STE Urgenst 9ol AT e gl

qrecfeldl ol geg theal b [T, dhidlerge dfdfadl ol Ul fadig ot & 5T arfdfes
ureefeldar Ul aure deal 31T arduifoies deel ot 3maeddsdr gfll

AT BT o Uofieheul & BT 3fe]uTcsel 3MdeThdrail ol dhdl dbe fGaT IR §, 31
311dGah ol Hld hIg b Uge 10 3l 3ifdel 10 I3, AT 20 Yo61 & ohal gl U dYUf &iid
PIE B deal il TdAdI &, AR DI 3ade; a1 HeNferd & olgl &

Didierse AAICH & TU A GultheUl & (ST 3 &gl fbT T 3iTdcel U Ufdfehar
2ol & 3T dog AT &t T o T &t areeft 3 aes sel <t 91 &, a1fds 3mdee
o 3ifeled ATIh Hid bt oIl &b |




2. AfMfS & &Hadsd (Geographical Indication-Gl)
2.1. TS Edbd o 82

3ioMfe>ah Tobd Jof Teq3il U SeddTes fdhdl Uilal dTesT Teh diabd & fulotoh! Beb fafelrse
NS Jaafa Eicll € 3T 3a1d T I[uT, ufassT a1 faeare gidt & o) sifetarf su &
I IS RATS (VA TH 2Ige, 9 a1 ¢2l) & Hafdd gt 8|

8lIMfcSeh Eidhd b1 IUUWT Teb YaTUfTeheUT o &U & I dhe &ehdl g fob IATG A Ho
0T €, UTeufeeh adieh! & 3feleiTe dofId IIAT g, AT 3{Usi! sflonfeseh 3cdfd & hIeul Teh
fofRd ufassT ured 8l

2.2. G1 B! AT 2ot FH TaeTHdI il &2

Jch 817 BB oIS Elol bl SIdT Hedl & 3iE PV TR TG JoTch! Ufeifes; T aTall
Hed g1 8 ol Tg UfaseT Teh ol o ofet Foft &

3 3fe]s TG ST 31T Uehfd o TG I[ON bl Tdlutel & 31T Sog Aaeafiydes
aieferd fosam I § site Wi & fT afa Car s gl

3Gl 3iTe TSl Bl digal dles! fafelse UgdTel ol Wel Hellal 3i1¢ Ugdlelal & (ST, Gl
¢J1 faopfad fasa I |

e qell o, Blelel GIeT GI ol &l ITE el ¢eaTeh 3¢ fdely &u & YaTuTe fagsil ol
TS 2T b HATe &l

3{Tifseh idhd holel ol AT & fob Gl BT IUUNT dhdes daft fasaT ofl AahdT & oTd 3G
faeft faei & & 3ot €1dT & 3i1e/dT BB ToToh! bl YeT ched &l
Hofl-oeft o wrofel Tg aft foAeiffed ed € fob IcuTe bl pw I[UTadr Ueieun ol Yer
Heoll EI9T1 Uil T Tl &id gTeT Yerfeld gd g foieics utd STgdel ol faely sifeiehre gidm
& IT ddbd b IUGWT i 3HAfd gl &l

2.3. fasy &ae ue Fiofeft fRifd

TRIPS U2 WTO ST "8fivMifeseh didbal” bl 3o didhdl b &4 3 Ufdeifid dhedr & ol
faseft deq ot Ugdrel "fabefl deed & &7 & Ioo €1l dlcs b &U & dhed &, Uigl faheft
g b @t I1E I[UTardT, UfdsaT AT 37 faelvdT sifoiard &u & I&dh! aiivifesds 3cfd &
B1euT gl 81

1994 &, Tid WTO TRIPS T STdld &iueet g8, df &eft wTo eed ¢elf bt el Haft
Haed qeit & 61 it gean & AT oo gfadrc) dreie fAeffed heel ue dgdd g2l
TRIPS TSI b 3fefade 22 A gl I & fob @aft eechrel ol 3& el & Uufighd Gl b
T3 &b TST 3{Ual € & il i dhlfefl 3deEe WeTel dhesll UIfC difd HTHTeT i
8{oNf3eh 3 & SIS & ToTdT bl I[ITIE heol dled fdegsil b U bl elehT il &bl




o TRIPS IS & 3fefede 23 & el 1T & o et Teaptel bl 6l & HIfcsep! Y 3del
hlelell o dgd, NNfcseh Sidbd gIeT SIId TRATel U 3coo] of glal dlcs! dlgal chi JgdTol
ol dIes HINSD EHdbd b IUAT bl Tdbel ol 3AfEHIE UeTel dheall AT

o SUD I Fiigds Uel & 3ifelosl Tedhl &b &U & 3Efie eufd 3T sivifcd
Sbal bl el & Agcd ol Afd dHederst & 3iefedg 1(2) 3ite 10 A e fasar Iran g
3T s Ue Wie e I 2l

2.4. HTed A Hlofett fRifd

o eI Ede of fddae 1999 A aeqsil & NfA® dda (Usfiewmeur sife Hzaror)
sifafataer uifed fosar (fAdae 2003 o Yeirdt g3m) fSeehT 32ed 8ied & deqsi &
GuftebeuT 3i1e GI &ht geel Yelol dheol 2l

o g 3ifelfciaat e, favirgst 3iie 28 AAgIfeld=aes (CGPDTM-Controller General of
Patents, Designs and TradeMarks) g2 YRf&d fasdm ATdT &, Tt 8ivnfeseh dichdl &b
efotegre off €l

o dlle: DPIIT & d&d CGPDTM I ailed & Uce, f3uirsdl, ¢edrteh 3ile aivilfeam
ddsdl & Hafeld wIgoll ol Yenfdd deel ol fAswierdt adt T 8l

o Dl oft WA &9Taal AT UTfeleheul Shiofel & dgd Gl eI &b [T 3i1dGel e ddbdl &l

o 3fIifcdeh Tdbdl & dgd, il odfch &7 fdely & fT BT g3, Upfded dedsil &
3cTeol, UdigoheUl, STUTe AT gedieley T 3Tefii aeqaii o foiafur, samure a1 Seicat
4 Gefeld g, 3oz 3dTGh el JldT &l

e Gl & dgd 3IE oI UufloheuT dgde dlofell Feell ol dfde Ualel dedT & 3T 3feipd
YGRS SIT I THTAT E9T & IUTIT ol &b 3Uel 3TfEhIE bl 3UANT e ddhdl &l

o Gl &I YuftareuT 10 aef &t 3rafel & fAT Ael €iaT & e HeTI-ed Ue ofdisficpd favan
T Hebdl g1 AfS Gl T oldlaelicheul Tgl dheil I1AT dl 38 fAece & gl fedr Jeam|

o TUdfipd Gl T dTduifeied &ufd & o &lerft & Idlqeh! ol gidl &1 gefehl UL
@Igfdv, daed, fiiedt 31fe & fT ofdl fasar |l dandT 81 sifdiepd glese & foleisl &
1 38D HfeIbTe b1 U1 IALIfedbIe gl fabdn ol dchdT &l

2.5. HTEd A HB IaTgeUl
o 3are
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3dre ucer BIBTTHAD ATAD

ool g

ToTTe T3 URIE

HINGIGHIEIE

AR §oTres JIIE T[]

el ohT 5ahel bl JGICT

2.6. GI BT Hgcd
o GI CI T abd g oil fbefl afinfcses &4 & T fAfAd glar 81 geidhl 3UANT BT,

TIhfdd 32 fafda aaqsit & ST far A 8l

faseft 3cUTe oY GI SIT UTtd heol & fo5C, & HTATel bl 3 &7 A IcdTeal T YHEDHeoT
T AT a5 SiTel 3Taedds g1 Ig oft 3aedds ¢ fas 3cure ot faers IuTadT a1 yfdsar
gl

Gl I BTG & Tl g affed 9t N Eabdl o1 Hisfelt HeeT UeTel ded 2l
I UgdTal Uoilohd Gl 35 G&UANIT bl ol 91 316G doed! &l

D 3H3Ial, Gl bl Dlofoll geell & fardfd ol TardT fAcsdl g1 GI ST of dhdes Gel &b
foafd SToiTe o1 e hedl g e 3cdiaal ot 3HTfefes Hdifes ol Jalar ¢of ot aft afag
Hedl gl

3. dien faseat 3ile U felabTe Hearor sifafaaat, 2001

3.1.uf=a
o TId TIDIC of UIelT Uotelol JNfAfafel o arfolfodas Uie Uololhl 3ii¢ fabdTell Gloll &b

NITCTol oY AT ol & fST Ul fabedT 3i1e Hoich 3Ifehre EeeitT (Protection of
Plant Varieties and Farmers' Rights-PPV&FR) 3ifelfalddt, 2001 &) fasdTl g ST
foraet 2003 & sifdgfda fose 7 A

g hloel Uleil ohi g fabedil & Teeiul & (T 3deiedid & (International Union for
the Protection of New Varieties of Plants-UPOV), 1978 & 3{el&U & 3iie sdd
AT AT &5 & YoTetel TeRITelt 3112 fasarmeit & f2al ot 2er & fove uafed yraere &
sifafstaat TRIPS daTsila o1 oft Farefet wear 21 TRIPS TSI & d&d, aTed ofs ulell
o1 fafderdr bt geall b ST Th YTt 2[& oot & 5T ared o



o AN o TG & ST oig Ulell bl fasedl ol Uce o1 YalTdt 5" o7al/2 IuTTes! AT g
CloTl o EATuTol & HATETH & &eall alel deoll 3ifeiard dei feam
3.2. Wic dftee &1 sifdkwTe Tl fRe wmee
o Y, TETATSH 3{IE aTfolch! & ddd UITfd UeTel dheal & feST Ulell ohi ofg fabedil o fahrel
& T UIcdTgel o &U & UTelT UoToldh! bl HeefvT YeTel fasal oifar &l
o fdhdTail 3iIC IdTEh! b 5T IdTGh T, I[UTAd 3ie fAUUTST &feTdl & EeiTe & ST Jooid
fdedt Toh 3iTaedeh 3¢ Sgd SITd JeiTdt Eelel €|
o Uil chl oTg fehedl & Yotolol ob foST hieles, $idH, aflfcch Seelal, eleT 3T et &b HTcd
3 g fordel & smaedasdr gid &l
o Sgde fohedl & A1 578 fdhedil &b ddel A B ALY 3ifelchre UItd dheal ol 3dde HAhd
GIeT Yotelehl bl 3Uoft 5T dejcsel 3i1¢ 31 &b folder & fT 3iTdeddh el viafl theol
T Jlehl YeTel chedl gl
o TICY YuTolh! & 3AfABIE! O 37aMTd &, IoT wel B UTtd el 3fedh BHidel § axiifcs
UuToldh bl fAfderdr ol Salal 3iie I8 ATaddch UdTel Ue dciol & GaIel bl hlg oich
oTEt AT Bl
3.3. PPV & FR 3ififaiat, 2001 &5 32T
o ofg Ulefl bl foheail o fAohTd b 5T ATduifolch 3 fotufl Glall &Izt & 3iofeieral 3iie
faehTe & fT fardel ol Uiedifad el
o T 3¢ faceft foder & dreder & Gel o vl el ob fdhiedl ol Ffdeioieics dollelll
A STl fddTell ol Iod I[UTad] dles dtol 312 U HTERA ot Iucseeldl Hiafdd
gt
o PUDI I ETerhl o &U df fohelTall ohi affatenT 3¢ Gel ohl it viq fafderd A urgufss,
AT 3¢ 3nfeareft Teeral & ANTETel bl AT CGoll I BT AT heol 3T
qreufech 3ifeiahTel ol eail o dTedal & Jofdh ATETol & fAT Iog Yeedhd dheolll
3.4. PPV & FR 3felfaiaat, 2001 & dgd Uofigpd fasedt
o T ofg fobedT Ul sidioldn, fafersedl, Tahaudr 3ile fediedl & dleics! b 3oy &l
o T dilyjal fobeer Ife Ig fafelsedl, Tahayudr 3iie fededT o dATelGel & 3ie]e &l
3.5. PPV & FR 3ifafaaat, 2001 dga sifdewre
o VdToIohl & 3HfABIE: efeld foheal o1 Idqal, fashl, faqure], fadeur, smara ar faafd
ol & el sifehrel
o eNemafsil & 3fABTE: YT AT 3fofeieilel ool & (T faseft aft Gofiopd fabear o
3T el




o fHared sufdere: foharell ger 3canfed fobedt ol Yulolch fhed AT Hlvjal fobedl b &U
& tufigpa fddT off Tehal g1 T fdbatet 3ifelifoiaet & dgd defard fdseat & et afed
3101 I IcTG b §dT Ahdl &, IYAIT e dehdl g, &1 &bl g, GIdIel &l dabdT g,
fafoiatd ohe &ehd &, ATel e SchdT & IT 8 &chd &l

o TaeTel AT 31T Yeehle & ATY-ATY F3Mau & 3t U &

o JHfAfATH & dgd Wfeeheul AT efAege IT fGegeles IT I AT b el
fopeft offt prefaret o faseret fabedt off 8[ch b 8{ITdTeT el & fAT Idearedt oTef
gl

3.6. PPV & FR 3f&faaat, 2001 &1 BrRIfeadet

o 3ifSfolTar & UTaelsll & Brafeadst & fe5T, B, AgahIfedT 3iIe fabeiret doedTuT fasiiT,
P 31T T dTeT BeTUT FHATHY of 11 sTdae, 2005 &1 Ulen fabseat site fbare sifdkwre
e aroT Uifeieseot ohi RiTTelT bl

o 3feel UIEIGeUT ol AT BRIGIIT Eid &l

o UIfEIcheuT ol Jeed Ulell ohi fahedl, fabertall 3iie Uil Yolelenl o 3ifdhrel dhi el &
ST Th YaiTdt YuTTest ZRiTfUd el 3ite Uiell <hl ofg faredil o faahTel ol UlcTiad dheoll
3fe 1o 3ET & fAhTe ol FfAeuTelch Solle g

o UIfeicheul Gor i HfY faehrer o dufl &Tat 3i1e 5T ulell ohi fdsedil & faaprer & e foluft
3fle AT oifeleh Glail a2l & 3rejeieneT 312 fadhia o fobT fadel &l Uicdfad deal o fovt
oft F1eT Hear Bl

4. Tty Sifg s duer ifdde fifd 2016

4.1. ufeag
o U difegch &UeT 31f8dbIE (Intellectual Property Rights-IPR) Sfifd 2016 @bl ger &
IPR & HfA™T & fap1d o1 ARfGefel el & fbt Tap fduiel gadrdul & U & 12 9,
2016 I YT IIT 2|
o U A aMed 3 UaIEd glat ATt TheTIeIdhs 31 aiditel FHuff &bt UedT ol UgdTeld g,
3{1 31 Huf3il ot &eft b f5T Agag oifds ohl feen o &9TTel bl 3Tdeddsdr o edichre
et gl
o g A 1P & Toft TUT I Hae Bedt &, IoTdb 3i1e 31cd THfAl & i disde dellol
T UITH hedt g, 311 Brafcadel 31T Faflel & (ST Th dRITd do Rfud dbedi gl
4.2. sfifd &1 A=
aied & T Tifdeftes, vftdd siie dqfesd slfeas euer 3ifdapre YuTest ol Ulcafgd e, 3ile:




ATAT A R- 3T b 3¢ Highidh fadhiel ol Fala, 3ie
HEAYUT ATHT A, 3M1fefeh 3i1e dahofich! Agcd & 3icd &1 & 3Ie3Tdl TaTeRY CHATe,
FITel el 31C Ufaeur HeeuT dob Ugd delel Ue eTel dfad el

4.3. Hfcadel

It FAATST & dgd JeWT 31T 3fidfds e Haefe fasiT (Department for
Promotion of Industry and Internal Trade-DPIIT) 8Ted & IPR fdhrd & BT silge
{38191 & 3112 DPIIT & dgd CIPAM ofifd ohl ] dheal & ST il ol Tohald fag 8|

4.4.fifd B 32T

IPR SNTE S dT-313eetd 3ite daefer: oo & daft auif & ot IPR & 311fefep, Aratfoics
3i1¢ ATepidah 18fl b a1 & ATdulfoidh WNTGhdl Ual dheoll|

IPR ST JoTat: IPR & ulel bl WicdTied chealll

el 3iie faemdt G FoTgd 3ie WaiTdl IPR hiofel Sollell, ol §8 Aldulfoich fad b
a1ef 3{feopTe HATfeshl b f2dl bl ddfedd el

Wendet 3fle Waelst: daT 3o3(5 IPR YelTdal i 3iTe[foich 31T FTuigd doflall|

IPR T ATAATRAHET: AT eUT ob HATETEH & IPR T e YTt heoll|

Hddel 3ile sArafavfaet: IPR Jocstell & foucel o fST Uade 3iie sarafaivfde dd o
HoTgd Heell

HATeTa Yoft fAesrear: 1PR 3 felaror, ufelaror, sefefenst 3 dhleres fadfor & fST Hieid
STelGTT, SRATell 3T efAaT3ii ol Hulgd 31T faeded dhea

IPR SART& &I TioTalT - fhefeqa afdar; gadfea sfean

2TGIY IPR ofifd 2016 BT 31191 F6Id EC, Th IPR STkl dlvfoll - fohtfed sfearm;
galldfed Sf3aT Ao WIe IPR YRl US HAadiuidic (Cell for IPR Promotion and
Management-CIPAM) T2l ®lod fadT 91T 27|

ioTell bt 3rafe) 3 I (319 2017 — AT 2020) &ff|

ATl bl 3ed Ger g A JeNIT TS, SleffUias dERiTall 3112 373 fadeedhl & Hgd T
& IP ANTEh AT BIARMBTC/AfHGE JTfed el ol

ol Ufelefdhl ol Tdh ddTele Ueh dollal o T Ufeleiul brichel o[ ool bl aft
Ugdld ¢El Wl oeldl, Uddel TAfddl 3l cAIUIesdl o ST 1P ARTGhdl
DBIARMAI3HT [ AfHASI BT HdTrel B




1. ATSSE Feal

ATsae e faeed, Aead 3iie Wi &t fRfAes gas! & Farel &1 37T 8|

J WL EIA) 3HTIAdIE Ue Eadcolefies HleTbldt dab Ugdel, dechel AT oItE el b
322 A B &, TAAATT B AT & IYANTHATRN A U8 CaaT; T AT AT ADB
a3l ol aTfeld daeelt oft Se&dhT 38ed &l dichdl &l

1.1. ATSdE Adel 61 dereun

ATsae TS Dl Dlofolt 3ifeihre & ool Sel, foheft Titddberst a1 defla uumest das
UEd, YeTis, §the AT &S], INYSH I, el AT IUIeId] bl sldhellel UgdTel & fST
foicfeld fabedt aff Ugaimet ITC gare & & 3 Ufafiid fasar Iram 8|
STSae SIdel 3HoTullal 311¢ ilelgglohe, 3feld Il Ig-csfeld &l &ehdi 1 Ig fafaiest Zidl
& 3 Ahdl &, AT TAreet 3iie Faen ges o 91 fagelt ersg, e, ghe, arred
UIITeT S5Ech 3T 166l &b 8ftde ohid heol dles 3Eee hadrdt 3ie ddare enfde
g &hd €l
3feTotlel Hde 3feTdelsl a1 3mwifelfard drafarfed, diredde 3rudls, eaeard Ufharaft
3{Ig UGBTI fABeadI3il & HICUT &l Fbd & Uil 3felullal & hce fdecal il aifdd
Hed g Il $¢1 bl gfud dhed &l
SITeTEIane &l T8 eaTfdhdl &f sferd 3fie Ie-ofald Sl ddg & ga1es eNfAe &l Jdhd &l
o feid gHST dd AT § oid hlg g IT Afch fdely U & Teh HAgcaquf
gforaret s Junest U gAT ded &l
o T JIe-sfeld gaiesl dd EldT & uldl gaie bl Sfedvd 58 JAfaAfAd glar g, vid b
GTd hIg dIded, ddf a1 Acade faell faseft fafelte e & sedaie ue wret fobar
GG
q-91¢ A fAdToteicd U & Ugdlel Wilal el &del "3icell g & - fAdd Bl

fch de &U & fobeft et 1 sieddh dob Ugd i ifeighd hedl &l

1.2. TEdE Tl &b UbIe

feetraes-sitws-afda (pos) 3ie Rffgsges fiamraes-sits-afda (DDos) gares: dar
& BT FHeal AT (DoS) EHBT fATed &b Tanelsi Ue grdt gl \rdm g difes ag aar
3relerell @I TaTd of ¢ &bl DDoS g off Tab f&ecd o EdTelall Ue g g, B3fdbed
Ig g3 T F 3 giee Fefiell & ®iod fobdT ATdT & il gAeIde grel foadfad
garfaaTyuf Aftredare & ohfad gid &l

o HAoA-ZA-2-fRARS (MitM) FTADT: MitM AT dd EIdT § Td gde Tolsc 3iE Tde &

dare & ot g B AfFfcsd Hed gl



o fOsfolo1 3fie TR fOsfelar ZaS: (el EHDBT Th UPHIE BT EAc gl ¢ [Add Th
gAGIAE Hfed fAUdsia TITael & gl Bl fGETaT dhddb Seddifoidh FdTe o AT
& IUANThAfsf &l gidestefics WeThrdt bl eNaerst & geal ol YaTe hedl gl ediae
fOsfelar fafele eivTaell a1 sl B wield ded! 8, 31T MUy SeT dob 3efdpd
Ugd o doslel et Bl

o ET3d-9Td 3TEHAUT: [5d-G1Y SI3ATBIS HThAUI ABGAUL eslal Bl T HTATST delehl
1§l 3rEefeld daansc! ot deel ded & 3i1e faseft T UoT US HTTP UT PHP IS 3
T gaifaaiyuf (malicious) &b STesd €1 Ig fehte &g Ue 3i1at ared fobeft cafch
&P HRCT U & AGATL SeCI® e Adbd! &, T Ug Uifed DI ghel gel fodfad
dATSe UT Yo: faldfeld ohe aandt 8l

o UTHAE AL §C-HId UTdds 3foldTel BIMal bl 37ef & 35IT- 33T UTdds HToTddhe
Th TTEfBD ECHIVT b1 UL heall 31 Ug IFHIG dheall fob i dhldl el

e SQL THTRE THMI: SCII-TNB3d dddTsel b AT SQL Suidelel T 3T FaTedT
ECEIEE

o HIH-ATEC fEHIRI (XSS) THSBT: XSS Eolcs fveflt daeiiee & Serad & gaifasiguf
GITATEShte Bl Guiae dhial & [T dieie Uef & dd HTelall ol 3ULIT hed &l

o HI¢t B Helell (eavesdropping) FHAGT: Tg slcddh ¢ftheh &b 3idgiels] b e &
gidT gl foudhe, Th gHmIae Urelds, dhfsc BIg siae 3iie 3 INUfd Hieichiel urd
P2 Ahdl g [l YIS sicads Ue 3o AT &l

o ABAULT TAGL AGAYL D 3Mdifdd Alrcade &b &U o afvfd fbdT or HbdT g ol
et f&ecat & Fgafa & et Secic a5 oiiaT 81 38 #G ol del IS & vils dAdhdl §
312 §cTelc Ue G ol UaIfdd Il Glgel Sohdl &l

o AHAAUR: LoTAAAUL U UPBIT Bl AGAUL §AGI & foldidl gaiesiae Uifed ob ser dbl
@ich T Cfoshte dhedl g 3iie fheldl ol 8{JTdTel of dheal Ue Sl ol Uehlfeld dheal aT
31 dch UEd hl 31ch cheal chl e[deh! Sl &

1.3. ATSSE Wde) & Tl

o dicele 3iTuee: dicaic 3Uce EA! bl ddifodd haal 31T Ul TToTerail, Te 31T
ABAYE gHS] DI [Adfed el & AT dHASNT fhT T, g & faidfAd fdecd & vh
aicadh U1 dicelc Bl 3UUNT Hed &l §al sleddh! df adTy dafl-aaft offeTa aTerrel A
JYeE Helg ol 8l

o 3TURIfElh HE: 3MUCIfih HIE FHifgd B8l & ST fdeeel U gaiesT dheoll Uigd gl
faely &U &, TIfdd ULl g 3Mssicel At 3T 3ielesrgel eNerdl el &
ST 204, el 3iie TUTgdde/Aade ol IUTNT hed &l Haegd BIufee Hrde
3ie MR ToTaet oft 3ieNfies TiTefeft 3T 3 detTal ue g es Tt doeat 3fie gdse




Uil 1 ShId UL gTal IT faehiald dheal ohl 3Tl efafdT & ATeH & Fdel Ual thed
gl

fadeft ereg: facelt fthar AaTC 3rush el Toha cheal 31T Tt Ifafaferal & faza
& U A AgEe IUcheUll bl IUTNT dedt gl A1 &, Be e ol e fdeid,
P 31T eI DI fABfad dHlal &b T 3MMHIAB U & HIel o 8 8l Tefl
&ETdTC o eifch T &dtelel dheal aIesst 3MMYfd, &ame 3iie 3nfefes gfotardt aid ol
qIfeId @52 U ShTe bl Agcayquf 3ie Jiafle Haid STesel & Tera Feotrdt g

ghel: shel IGT al, AT bl UTBT dheal 312 dlfach w181 b AT slcddh Jb ded &l
Uiafds 3reifdiepd Ugd YTt oheal o [T Uged 3 AT o hleles U1 shee Sirel ohi
TR chdl gidl 2ft, §hefl 3d Scdolc & g ohl f&hw 3Hie Welhies S3alcls the
Tdhd ¢ 3iie 3og Hifsd ATscl & A% Biod doe ddhd &l

gffaee: ol arddfeie oU & Uded dd Uoil AT §-Acs &de Ue dlufeiifa & Ufdd gHes
Bed g A TR 3T fh Tetaliich Fcer otal & BT 8-AAcs Tdd Bl 3Hlagedle bea
& 3ffc dqaTscl Bl &b hed 2l

3igelt FA: et o0l & ofide & BT Hedl dIsT A ol ga, e
3URTE bl Teh Y Hd &l &abdl gl 3icaft g4 fdecst ol gjdbeilel Ugdl dichd & Al
fagcar & 8CT 2T Achd &l 3iGaall T o dbale haf off 2MfAe gl

siaefedta wiufee TgA: siqefeia wiufee Hgd 3l 3ie 3Menfie wreget 3ie
g% UdTel U Jlfeeh A1t el 31T gabe Uldafl ol hidl Ue I&el Il fahbfdd deel
Uit &{3dT ob HATETH & FHclel Uel dhed &l

fiere: odfch, a1 ©ic ddg, dilfac I8 & fST Ugdlel AT Hleldbldl Yelol b YTe o
fOsfaloT ToAeT3 @Y 3ioTaT &d &1 fhere 3MUat 3gedl o Ul deot b 5T 20 3ite
TTEaTL [ABaTL I off IULTIT he TAhd &l

Ware: Afh AT TS 3Gl bl adal, el Tiotarsil &1 &HdTode e,
qTedde/Amade fadfied e, IT TdToall Ue §AGT deal (ATefl, TAT A & Solhle
PHeal) & fose et I Sot ATThIdt 3 ETel 3feTaTg 8- fadfed ded &l

T [AGATE S&H: GadeqUf 82IC dTes Afch AT TGSl SUTSAUL 31T AGATT
BT 3Gl 30 fAdeUT b IUANIHAN & [HBIh g ded gl AfSAT drded,
TSI AT o, CIH (Yealifdes) araed, foldrsl adf, dIsg 28, Tosdle ddi 3ile smIece
qif Afgd de faeTeldrd hRice arued 3 dof BIso! 31T gE ged i ol
TgaTd gl

3Tddhardl: Tccharal TG FLel Bl Fdd 3 glcval, dod IUDUI & HITelidl e,
3referaeRlt oY Sfeld dheel 3¢ a8 YaTlel Ue gdTgd cheol & ST HAgcaquf sevpleg e
1 3TSC heol, YIS dheal AT YU theal o 5T STSaE oo dhed &l




2. HTed A ATEae geamufizey

o 3Td &, Tdd ATl 3ie HIBIE HeTell Ue ATSa gHAGI hl dadl dEdT b
SHTEUT ET5 &b T & ATeae Feell ddicd Ureifddhdl dof ITg 8|

o Ied & gIe5 & Iul & fobfelvr go1cs §6 22 &1 Uh Io&Iaiid 3eTgeul edd ovid deh
Te 2017 1 fopfelT gaiest § foterdh ufiurereasy $1 fAfesds & sifeich bt aidt g2l

o 3Td & AL gaTes aff 31MaT €1 2016 &, WannaCry SHIAAL gaTcs of 3Higl Uael Yfcse
§c5 3112 8fTed e foloTd f3faes (BSNL) Hfgd o aiediyd gt ol aitfdd fahanl

o 31Tgd & 2022 H 13.91 BIE ATZHC AT TCTC &t T3 HeATC 3Haff off Ser ue Argae
&SI bt Ut dedic ofgl St & aRilfds 8o 3iichs| o dbacs CERT-In gieT Ul &t 18
3012 e bt ITE SATeTehIel eMfates &l

o ol Yolliddl & SIdule, oid HTgae eell ol dTd 3ITdl & i 8iled i dbIelaid Gaflal
38T 2L €l

o 3ITd TLHIL o cel ohl ATsae el fefd & el & fST Bg dbad IO g, fAdd
eI HAEAYUf ol 3fdeiedell &ealul g (National Critical Information
Infrastructure Protection Centre-NCIIPC) Tt ZRITUGTT 31T T ATeae AdHad Iog
(National Cyber Coordination Centre-NCCC) FaiTalT 2TfH 8l

o TAD B[l HLDIE o STIIfeh! bl ATgaS LA Fdel & d1e 3 felfeld el 3ie &e
! Gefeld et & ddlch & a1 df felfeld dhedl & ST fafetoot TaTdahdr siferdret 2
fHhT gl

o AT ATSEE T b &efeld dheal b ST aiTed df 3iejdielol Td faahrd, dhiofoit &id,
deell Teolu, Urfaid dideft 3iie Ufdfosdr, Faldd Feelm ofifd sfe[Urcsel 3T
3MTHTH, St HEN9T 3iIe Feer ufelefvr td efteehIvuT aff 3(UeiE Tird &l

2.1. Fgaret waforeht (1T) sifafstast, 2000

e 2000 &1 IT 3ifelfoiat aired ot Tde grer sifafaafad fasam I o 3iie s aArsae
el lolel I AMiGefol dheel, SeT Feal Sfifadl ol wITfid heal 3T ATsae Ul
1 foIdfdd el & ST Rd HRIee MuTddiata ufafdsar & (Indian
Computer Emergency Response Team-CERT-In) mqan@amw AT

o g F-Idold, &-AfIT, E-piaref 3ie forott &7 Tifed o 3o ot off Feen dear 8l

o ETIfds HTed & UTel DI fAfelse, Talaieh ASae [eell Bielel oTel &, IUg ATSaT el
HATeTeh] bl delal Gof b BT IT HfAfdd 3 g 3/ed SA-faferse foget o1 IudvT

Hedl gl Tg ed A Agaqul Jdel gforand! aid & ST Th dlofelt efar oft vgTet
Hear gl




o T 3ifAfcigel 1 Harem WiEfANHT (Heierer) sifafauet, 2008 & Frear & Hefda
fasarm a1 2Tl FHeielol B fobt IT 3¢ Agcayuf 3ofeiFN & foldet 3iergae, 2009 &
3ifeIgfad fast ITC & Uit eI ATEEe el ohi wded] ol &alfed ded &l

o JoNee H 3y TIdl b ATY-ATY ATSeE ULiell & ¢ Tul & foiucs & 3T IT
3ffefoidd, 2000 & YTdelel HiIg ITC, W Se3argiioloh &0 & TUSC Ulel ATt i TaTfed
Tl AT aTe-glich 3iie INUSIdT o1 Jewudl 3l AR 30T -dhidTef eiiEneet
gTeT Scl ol fedd|

e 2008 T IT 3ifSifoRre fobeft oft =afch, dUs a1 TGH (FeaeRi) U2 &I gidl § oif
3Ted 9 hce HaTelll, HRICT slcddb AT 3ied Fdell WENfIIch! bl 3TN THedT &l

2.2. Tt ATE e Fean ofifa, 2013

o OMTed TULHIE of 1 BT 2013 DI ATSHE EIAHI Dl Elcbol b [T e ohi Zeear 3iie
&IITCT3N BT foIaTf0T Sheol o 3eed & ST dATsae Feal offfd 2013 &led hil

o S ofifd BT 3527 FLHhIL 3 IIT-AThIdt A3l Afed el 3l Edre Wenfardht
JULITRAr3it 31T UeTarsit & cmds edagd ol UgT el gl

o TTEIT TTSEE el Sfifd 2013 Ser ot ofifdes 3fie curdanfies eufdal &t geen & ot
gl

ersfia arsae geen ofifa 2013 6t oz fAewane

o Jg Sfifd Ger & &Tgae eell el & foucal & fST oD, HgdNED 301 Hfadh
fACIdl o fo5C Toh SUSHAT dTe dhed! &l

o Sfifd 3 14 3Zed TATC ITC £ SAeTal eidAdT faidAfoT, hieres fadbrd 3ile vfelefur & edd
& 3(9Tch UTd aST 9 5,00,000 HoIgd ULlde, el Bidacs ol foidAfur emfaAe &l

o Sfifd & ICT SPIEgaxc b Hdel & e H TUTeiifdd HAlelcbldl UTtd cheal, TaiTd,
qafoidifold, foldress, dfsha Ufdfosar 3ilc Yotufitcd ohraf & Jmeder & ufdfoharn,
TATENT 3fT The Udelel &b T Ufdeed Follal & T eTsgia 3ife &refla &de ue 24x7
a7 dollol ht ANofall &l

o Jg ofifd T efald ATSaE Shi-feieed Joilel B BT TS 3(c3IT-3(c3JT SUTSHifdal ol
Ugdlel ched! g, foad fafelest 3eurel a1 darsil & dffa sidedmessfiadr 3T Sel
fafoiara &t faen & ST b dAleTanl ol Medlfed dheel & 3fedldl Tohb AT &idl
gallel oht 3Mdeddhal aft enfde gl

A Beaq A enfAes &

o Afhdl, TGSl 31 HTBIE &b AT Teh Hltes 3HIe Fefeld ATgaeedd Solloll|

o TTSET U3 3T ATEET Wl bl bl dhial, dull & Ildhal AT YAkl o & ST
SULHE], efHAATC 3¢ &lerdT Ydelol Tulaiifadi Foflel|




o MGGl I Ceft @Tgae eer oftfddi fddfdd dhedl & ST Ulcdfgd el ol
CUTofIfcioh w56, SATaefddh dehUred! 3i1e &TeTTod Sdtdd JAT3{l & 3ie]au gl

o T g HTSEE 3ULTe & Elol dicd ofchdlel bl hal hiel o BT RN TG,
UfSATC, Yrenfadht 3i1e A& FellelT|

2.3. et Waforht fager

o hg AIDIT G Wheadl 2021 & el Urelicht (Hegad! feenfaicer 3iie ffieces
Fifar airare @fgan) foaad, 2021 (2021 fadd) At fae I1E 2

o 2021 foga et Mot siffdaet, 2000 61 emer 698(2), 79(2) (2f) 3iz 87 &
agd Urfed fobt IE &l

o 2021 foldd ol Uges & HfeAfafdd Gl Urenfareh! (Hedad feemnfaider) fordat 2011
& TRITel U AT I

o 2021 foige Hieres ST o AT IUANITh AT ol defh Follel 3Ie Toh &efald 3T
HIAHE 3ifoldlgel drdiaeul & for e HIfSar Fegil (Social Media
Intermediaries-SMIs) 3l HAgcayul el difear aegeRil (Significant Social
Media Intermediaries-SSMI) U2 GIfdcd STcdal & BT foldTdc @id ol 3feldel dheal
& foT el fht I1e |

o g Eteres HfSAT U2 TteT sruerell & AfZeatal sile <l bl gear ue fae wie ear g

Faen Wafarft (Feaadt Renfader sie Rffes #fdan smar afdan) Heies Raa, 2023
(2023 HeitersT)

e 6 3Uc5, 2023 I, sHagifalcd 3ilg 3MTact HATHT (Ministry of Electronics and
IT-Meity) o 38ct fader 2021 & delelel ol b ST Halall WeNfIteh! (HeZadt
feenfeicer site fefeices afifean amare fgdn) Feieret foier 2023 o1 ifegfd fasar

o g FeNelel dog HIBIE hl dog dIhIe b farail oft STTHTT &b dael H "Tutl AT ITesd AT
HTHPD" TToThIel dhl UgdTol Dol o BT "ded Wid gcblg. ollfaid dheal & 5T sifepd
Hedl gl

o TUTde &, 5 deilelsl & s 3iicTeslgel I chufeidl i fafeidfdd dheal b UTaelTel
enfA® 2l Sfdsal a6 A MeitY of T oIl HIal Ueblfeld fobar fAee "aea-wrd
erfehar enfdies off|

o Y I SebTs AbIdl MfAMDIRAT 3ie HATe AT & a1e A fded! aft sifeTerrget fewuft,
AITTe feUTE a1 I/ ot Uiid ohe eichd & 3i1e fthe gerchi derefeld o foT 3ifeTeargal
FHegeRfl bl Ffdd e A 8l

o T AR H o Bd 3TIgal Tlers HfAT SHufadr enfde g gfcds geeole adr
UCTdT 31T WIS EIfEeIT Shufadi tidl &t werar aft enfdes g




o TS PIE HLILR 3o[UTeral Theal o fathes Tgdl g, al 308 IT 3fafeizraT, 2000 <ht €T 79
& d&d (Yot gefard gree feRfd Tl o1 wifeEd goml
o defeld grefe Uraelel & ohgl 911 ¢ fdb "Teh ALHERl 3&h gIel IUS Il glee ohi
g fobeft off dffere uel ot TiTelobrel, ScT AT &dme fobeh b fobC Jaeardt ofat
g
2.4. AT AR ol Tutehifa 2020
o TS HIEET el SUTstifd 2020 b1 dTf 2021 & ST &egel ufeve dfdaresy i
ST AL Feell Adoadd o dIdicsd gIeT ade fasar I 2|
o TUTSHfA T 352 HTSEE HL&IT 33T I[UTadT A HeTE Tl & difds &J166] 3Tl ATgae
el aTedehedl 3iTe Silol <hl Sgde daflell e dabl
o TIoToll BT ALY 58T ATSae U3, dTgae 3Mdhdle 3Ie Sgaeedd i wreeft ol
dibal & T fRaemedl, ofifd fadfarsi 3iie iuide Sidarsi & fST sfdeiiia
FAfeefsl &b & & hrf eheoll &l
o SUA ATRHL AU & Gabidh 31T Ueefel bl favrerefl &t aft siraeddhdr gl
2.5. aredta RRed de sifafaaar, 2018
o AT Rud sk of 2018 H RBI 3ifeifaaadr Uer fbar, fA&ad ucBs (urban
co-operative banks-2gedt HgbIet deb) 3Ie 3PITaTel 3iTuecel & AT ATzae Hea
feemfeicer 3ile i< o1 faaeuT fGam 91T g1 2018 & RBI ST ol 58T &
o Td dAlelch Foflell Uil debl 3T 3fITdTal 3iUdeel b el &id bl oTg UreiIichal
3 fefAeesiahetl & 3Heldbed dallal & deld o el HaTel §oll
o dl Bl Uolt ATEET FHebe Ydeol T Sollol 3T Wedd ol bl 3HTeel
Tl
o dopl ol faldfdd &Y & Wdel Hcdichel ifSc elgles dheal & [T Wadlfed
Gl
o bl Bl Tel-ThfelvT 32 Tel-Ae3dde dahoflch o &Ml 3(Ual Tad b Saies Sidtel
P B Dol A TrIdT el
o Heft afecta Sl oI 8fITdTol eiedheuT dTgae Feall o BT &id Bl Aleldbichd
Hedl 3ie fBfdice ardaraeul & SIdre S6dl odTaddd dfeadrsi & foauea
o fo5C 2ot feenfoiden ol Ulesol dheoll dTfET|
2.6. AT HRIce ATUTdDIR el Ufdfebar a1 (CERT-In)
e 2004 & 3MAHBID T AT IAT, CERT-In EIoll UIENfIeh! 3ifeifeidat, 2000 i efreT
704t & dgd R1fUd i aitee vaeft g, it hwjee eer adeh gcansii & afed gl
ge vfdfosar et 8l




CERT-In 3(Uofl ddeigc UL el & Y & AT & eell el Ue TNTGdhdl Uarl
Shedl & 3i1e 24x7 TeoTl UfdfohdT SErdl 2&db Siilfesd hedl &l
g T foldreuT 3iie ufafehar AaTsil & T~ el I[UTad Yselel ddr ft Uarel
Hedl gl
CERT-In ATEeE eell & &7 3 foldolfo3Ed o dhedi &:
o ATSEE UCoI3 UL eIl T HAEUT, faessouT 3T UdTe;
o ATSEE Feell UcalI3fl ol Ydfelaral 3i1¢ 3e5e;
o TS Geall gcarsl & faueal o fAT 3MuTdebicstel 3UTd;
o TS el Ufdfchdr IfAfAfedt b1 datedd;
o ATSEE Ucal3fl bl el FeelT, TAT3fT, Ufohanafl, Ziaveitar, ufdfosar siie feaifear
& ddfed feenfalder, eesrg, Aerdi sile 31 Adu uirel e, 3T
o dTEEE deell & ddfed Tl 3ic el uil forerfled fasd) ol hd &l

2.7. ZTEﬂ?I a'eaqufqam 3qeedell Heaul &g (National Critical Information

Infrastructure Protection Center-NCIIPC)

NCIIPC &l 2RITUGTT 16 WeTddl 2014 & IT 3HffAdat, 2000 &t €M1 70T & d&d ai1ed
TIDBIE GIET bl IS off|
o1d oot & f&Rd, NCIIPC &1 FAgcagul Felall Haeidell SZeul & ATHS A TG
Slges Tuieft o &u & folgeh fdsam Iram e
P 3HfAfdTh, NCIPC I T dchefidhl 3fefaiemat &Isa1 (National Technical
Research Organization-NTRO) &hi Teh gcblg dTell HITdl & 311 SATGT UE TelTal Fit
BIIfad & siavfd 3mar gl
NCIIPC ol HgdqUf el gfctardl aid & 5T 2t &de & Fidel ol foarered! 3ile
oINS heall 3Taedsh g1 Agcaquf il & enfeies &

o elfeh 3ife Huif

o dfdba, facftar Aart 3iie dtar
qeeide 311 el

o TYfddgel

o dlghlg

o AR 3T ATduifeich JereT
NCIIPC of gof Hgadqul &7, fadly &U & feuiest 3l FHoif &, dvieal & foT Hfifa
dAfeels], STl ETelihetT 3l dTsde geal WNGdhdl & ST &g feenfaden o
A AYd s o9 fasaT 8l

o




2.8. arzae fafagsr srfidla sararfdeeor (cyber Regulations Appellate

Tribunal-CRAT)
o IT 3ifAf3AaA, 2000, ERT 62 & A&, 3TId ol dDg ALDIC of dI-Hlul, AL A8
Tt et 3¢ ITATEl <hl Ui dheal & fST Toh 5 2meft falehrd 3ie UrfelehetT & &U
& arsae faforddlel it saTaTfeieheur Felra|
o TAfA® RIS 3i1e fAfde Ufcha Efgd, 1908 b 3IoldTe, CRAT b UTH Ig &lfh &
o eMIYYHl UT ATeT UTd Feall
o fAAd weel fds Haff gcdargifoiod 3i1C ATsae 16T 31T fdhie 3ieIed & foT
Uedd fot ATe|
o JATgl, G&dTduil 312 2Tl o dgd wIvIl ohl ufid & ST folafdd dhafterst o]
Feall, edloll 3T HTet cheal
o HCI3T 3T ATHG! DI Hselol B ST AT & 3ifddl feiufar ot Fafterm
Sl
o feWicee & 3iTdcall ol Thusitd &u & edichd, #fed a1 alfiid el

3. fifiles oafdbora 31 &eefor  (Digital Personal Data
Protection-DPDP) 3ifefataat, 2023

o 11 3{9T&d, 2023 ! fBfcteces dfahrd scl FeeluT sifelfaidd, 2023 (3ifefaldet) ol aired
o eregufd ol Sgfd UTed g8 31 S& MfEhIfieh eviusl of Udhifeld faar Irar
e DPDP 3ifSifoITd 3iTed &1 Ugs1 3T Heavr sifefadadt g, 3/l U8 afred A aafdhord et
& U EHeUT & fAT Uh TULHT RN1Ud Hedl &l
o UE f3fSices JfchIId Sl & VeicaheuT o BT 58 deg & UTdelsl dhedl & il Jfchdl &b
31U AfhITd Sel <hl geell & 3ifdcbrel 3iie def 35edl & ST 3T Iad og a1
UTHIh ATHAD! b foC Cd AfhItd ST ol AAIfeld ol i Tdeddhdl Gloll ol
Ugareldi gl
o g 3ifAfciarer dfered 3iie TS g, Alell AL, Gosdl, ddbadId 3T HIedls A hlelel
g, 3ile TAACT DIofel Follol 3 AfRHISHT B THABIE Beal &b BT 'he’ & TR "she’
oI T STAATS fohdT IT &l
ard fasia
g sifeforad fadeifofad ard fasidl ue smenfed &:
o fhITd 3l & AgaAfdyuf, def 3iie urecell U o1 faeid;
o 32T AT BT fawid (AfHhITd ST BT IUANT dhdes sl fUfdues ot Fgafa ured
Bl & AT folfdee 3geT & fHT);




$Cl ogofleheul Bl faeid (dhacs 3dell & odfchald ST Tohal dheall fuldall falfdte 3ged
I J2T heol & [T 3MTdedd 8);

Scl Actohdl ol faegid (fAfHd cheall s el det 31T 3edel 8);
afsTeuT AT o1 A (3T Bl Hhas dd ddb AAeId deell e do fob fafese 3ged
D ST sdD! 3TaTBAT &l);

33 Feelt Ut ol faeid; 3T

Jaracal ol fagid (Sel el 3 fAdud o Urdelell &b 3ccstel & faufg 3ite
3Icchtol] b fBT S8 BTl &b ATETH &) |

fifStes aafdsora 3e1 dearun sifdfaae, 2023 6t Iz fAevare
yAeadn

I srfalfaet amed & aftae RfAcs wafhard 31 & B Uicdsevl U2 B gidT § Wl
Tl 32T 3iloldIsel Tdhd fabdl oidl g, U1 TWheslgel ThA fbdl Ardm & 3
fAficeaidpd fddT AT 8l

g 3Ted o SIg¢ AfchIld Scl o Udiedheul Ue ft B g AfS Tg afled & aeqail ar
Jarail bt Uerdser & o5t & dll safehaTd Scl o fasefl aafch & are & faseft off Se1 &b
&U A UfReMfSd fobdm AATdT & ol T STl &b 3MTeEe UE IT 3&D Aael A UgdToll il dchd]
gl

dgAfa

fhIld Sl i Afh i AgATd U deel & dI¢ dbd del 3ged o [T darfed
35T 1T BT 81 TSI ol & Uge B ailfedl el uilall alfgCl
STIfSa 3 Tha [T UiTel dTes SfhaTd Sl 3iie Ueicdeul & 3eed o dle f fadeuT &lell
AT TgAfa faseft off Trorar arua &t ot Tehd 2l
foldetfosfaEd dfed ael YA &b f5T TgdAfd bl 3Tdedddr olal aioft:

o falfdee 35T fAdd fAT SeT fabeft ofch gIeT EdTedl & Uelel fobdl IIT &,

o HLDIE GIeT AI8] AT AdT bl YTdelTaT,

o fAfdedr smuTddies, 3T

o TVl
18 atf & ohdl 3T b Afchdl ob ST, HTAT-TOdT IT Disfeft 3ifatarach grer dgaifd Uarel
o1 AATEI

2er fufdus & sifdere

3cl fifdus ag aafch giar & fddsT Sel Janfed fasar & 2&T €1 34 5T ifedre
L

o UEHEHUT &b a1 A HTeTdhIdl UTtd dheal,

o AfchITd ST 3 &elTe 3 3 fACTel ohi 3791 heeTl,



o I AT Hefddl ohi feAfd A 3ifehIel bT UINT dheal b 5T fobeft 3/ed Afh
I STeifobd e, 3i1e
o feleprad foiareur|
Ser fifdus & sda
o 3T TUfAUST b BB hdcd €191 Iog Tg oTgl dheoll dIfet:
o ol a1 <8 felehrad guf cheaT, 3ile
o fAfdse AISI & Pl Isd fdaeul Uedd heol a1 fheft 3icd Afds bl
fd&UuT el
o DA BT I5Tel el U2 10,000 EUA deb T JATGIT BINIT ST
3e1 fissferadt & arfda
o 3T UM G SIS & Uil UeicdheuT o 3e.ed 3T TTelal ol folelfeuT dhed! g1 3T Ut
&I Tg ol gIT:
o eIl Felahdr 3iie guldT HfAfYd oot & ST Ifd Uare whee],
o el Joo3dol Dl Sidhal o ST Ifd e IUTT FailaT,
o Joodtol i fEAIfd o armeclia Ser Feavr a1 3ile yaifdd cafchdl ol &fdd
e, 311
o 3ged UgT gid & oUfchIld Sel fAeT € 3iT ohioell 352l b fo5C 8d FallC Z&ell
3MdeTh gl gl
o TITDICI HARATSHT & JATHS A, iEEUT &fierl 3iie ST MfdUes oI fAcTal B 3ifeihre SH]
STt g1l
HTed & STEe AfHITd 3T BT RATTTdeol
o JifSfATS 3Hfellel & AT & g dedble glel Ufddfdd qelf ol Blgde, ied b
qTge fhITd STl & gedidevl o 3igidfd aaTl &l
Be
o 32T TUfdYe o 3ifdehre 3iie 3cT fheyfeldivt o alfdcd (SeT eel ol Bigdhe) fafdse
ATAG! A B oTg] Bi91| S LM &:
o Maﬁﬁaﬁaﬂ'ﬁ&ﬁi’ﬁlﬂ,m
o Plofoit 3ffeichTel AT gTal bl Yddoll
o g HLPIE, ST glel, Ho Ifafafedl o siffciaer b BSH &l & Be ¢ Fhdl &l
SAA eNMfA &:
o T bl ELel 30T ATduifoicd oadell o fgd H TIhId! HERIT3l glel Ueiedhavl,
3ile
o 3fofeielsl, g, U1 AifEAHhIT Jeedl
et 2eT EegroT S




o TG AIDIT AT ST SHLEHUT A1 ol TRATYSTT hedft TS o YHH BIal o 2MAS &:
o 3foiUTesst T fAvTeTsft dhealT 3ile Hetfoll S5ITTaT,
o el offa ot fRIG I 3dedds 3uTT deel b ST el fhefeldld ol fadfeld
e, 311
o YeiTfdd Afhal grer bl ITg felhrIdl ol ool
LS
o 3ffSiferya oY srefereht fafaieat srueiell & foe <8 fafdee dwed! § ota:
o Il & ST elfdcal ol YeT of heel ob fe5T 200 Telg HUd, 3T
o el JecsEell @l eldhal b ST Feal IUTT cheal Jf f[Ahesdl b fST 250 Hhelg
S|
AEcaquf 2
o TS Fee WA 3HTeTEl U2 2o gIel SeT WA & ©e & 3eT &g, Ueeheul e
3MTaeddhdl & Hfeic UfAeneuT &1 dobdl gl Seidl faluial o ifSes fwTe o1 Sechaet
g Aohdl gl
o AT Afchard ST & Udeheul & 3dool glol dled Slchdllel & GlfEd! bl
fafoiafaid gl shedr gl
o 3ifafaia Ser uicfafcset o 3ifeichre 31T SeT ffaucs bl 8fcs Uilal bl 3HfelehIe oTet Gl
gl
o 3ifAfaider o deohle grel feeftd el Bl Bigdhe, aed & dIge AfthIld 3¢l &
F&didevl &t 3sTAfA <dT 81 TE oA 3oT Geil 3 ST el ATSIh! ol Udftd J[caidhel
qfAAd oTet o2 AT § Wgi BT ST b gediacul bt 3fafarfd gl
o AT eI EHeefuT dlE ob Heedl ohi folgfch &l &les & f3T ot wiiedft 31T d Yeifolgfch
& ST ura g9 Yeifoidfas bl I[uirgel drest sicurafel €€ & &ddd hldidhlul hl
YafTfad ohe Aehdl gl




1. §€eale 3TW fA9d (Internet of Things-1oT)

o Eceole 3 AV el o1 drcud W3 §C 3Uchevl 3ile Wienfiicht & erdfech slcad &
& il Juckevll 3 d3I38 & ATA-ATA T Iudbevi & dia Hare Ht gfdem yerer
Hedl gl
o IABEU D, loT erutarel ot "ol bl §ceolc b &Y Tehlhd dhedl &l
1.1. loT BT RS
o loT f&Zcd aredfdcs dHT & el b dUE 32 3HeTol-YeTel & HATEIH & DIH hed &l
T loT UUTTe3! & cffel Teeh g1d &: Eoié fRared, loT ef@dsere 3ie veh A gute
seThd|
o THC f3ATSH TH IUMDIUT &, vidl caiiduiel, Teel ohdiel, AT ATATH JUhevl e
SR HAATC &1 I8 &1 TE 3Ual ATdTaeyl, JUA NI solqc AT IUANT Ucel & 3T
T thedl g 31T 300 loT Bt dserel & §ceolc Ue STl SdTe dhed &l
o loT Tftddherel AdT3il 3{Ie ATTCATE oI Teh HUIE g il fafelost IoT 3ucheull & UTed SeT
! Thlhd hedl &l T 521 ST bl [dedyUT dhedl 3ie Ffdd faufg ool & foe Aefe
a1 IT piAd qfegardl (Artificial Intelligence-Al) ddbeflch bl 3TN dhedl &l
o fAUfg QTUH loT fEaTedr ! fdd e ST WiId & 30 loT f2argd fhe golyc Ue
TG & Ufafosar dhedr 2l
o loT f3aTsd &l Mfthches YuTe Scethdl b AT & Yafeld fasar o1 &ehar gl
1.2. loT 3UcheUN & ISTELUl
Haides Bl
o Ud &g ddld § AT digail, A& BT, B §egole & il ol Jdbdl gl Ig AT
Selthdl, Ehiceldic fecd UT Ui dob fob digal o cholaes Jled o e & aff &
Ahdl 8l
e d grgaC & Ycefel 3T digdl qleil i folvrelell & ST Taeficsee, siob, edisidice,
3NEieftce, ufgdl 3T geet ¢ & 3¢l Udhd dhed &l
Holdes U
o TIAIE EloT TS & &U & U ohl cardl 3 el o e b Y- Uy
Sicafdsar 3 Feme U2 dbfed &l
o THAIC 3MITHT Uid JUDBUT faABT & IUAWT ot favrelell dhed g 3T e dfeee
Sgde diudel foldAuT YeTel ched &l
o gISgUifaich faceH e9fid & UdeleT & fBT loT AT BT IUAUNT & Ahd g Td(db loT
HIeh fSCaree dalh & U bl UdT 3911 &ohd &l




o CZAIVl & dlcs, Feell dhate 31T Uleft f3aa fecaree Weft udes Feall Uunicsdl Sdel ol
Tl I Abell & 312 Io8 2Ieh Schcll &, 311e T b HTfcheb] bl 35 8 &bl 8l
AT 2182
o 10T 3IIUNIN of ergdt foidiutal 3iiC Sothlegade b TEeEd o 3feih gele gell fedT
gl
e 10T 3HSIUAIN BT IYAIT arg I[uradl 3i1¢ fafdeur &b Tde I AUal, EHIE Tehlel
AR &b AT Hulf {95 PBI D PHeol, AZAYUl sovblegade & BT T&eHa b
TT&ed! ol UdT ITTal 3{IE Geles UlfchaT Ueelel & ATegdH & Hollthl Jalal & T fasan
ol &ehdT 8l
3dTcal
e loT Tftsoherel defiel ot fathesdl Elal & Uges &l I 3fojdilel >IN &ohd &, foierd
JcdTe ol SI3oTeigdl chdl gl Uil &l
o AfABI BT HaHTfdd Tl b a1 I AdIdelt Gol b ST gdAe 3T fdgeds & Ugelal
1Y JUBUN b AT e [dutel bl ol I fabaT Al &l
ede Ud ufRaga
o TMOIfRD 3T MENMID loT IudbeUl Sedgl Uders, fAchdr e, Tale e 3l
forerffed eareea afed aMyfd g[eTet Uderst o diqg oe 2ddhd &l
o TG SUfeidl Ufleufadl e ofvic ¢&ial 3ife felftyr el Ue geiel bl &ud ohl
3felgpfosd deol o T 3MENTID loT SMeIIIN BT ST ded 2l
1.3. 10T & ST
o dTedfdds AT ATl €|
o BNId A Dl
o TUfeTTchel Galdl & FeTe|
o cdfed fUfg ol & ST SeT-defedd 3ideree|
o 2[& A 3id dob, YU/ Sieeloil oht geeel favTereft 3iIe Users|
o dTEdfdch HHAY, YdlcATold 3i1e 3fec el 3idere|
° W—WM&WQQWI




1. SBIchdel Sasiidlofl
o Bl ddbeiich U fadsentepd, faafa adtarar & ot fRfvices dufddl o Zarfdc
o1 fehlg GUEld chedl gl sbichdel Ue SUgld faeft off 3T ot gienfeld sigl foar ur
HBdT §, TS Tg ddboiloh 3fIIdTel, ATSee el 31T &g &dl vid T & fST
TS a¢f fAeatasdf aof ATt 8l
o Th SHIdhdol eI Jof SHIchl 3 SCT HUEld chedl & Uil T &Il A T &1 U3 €T
&1 3CT BIBTeIhlAcd &U & T ol gld 2 3¢ PIg off Sieads & erderasifa & ot
YT &Y gl AT FHeilfeid oTel o FahdT gl
1.1. SHichael &1 3fdgra
o SHIchdol i Ugcd! AU 1991 bl g, 0Td fobte ftheh &U & gefeld feohie a1 sich
b $jEe3] o fAdTe Tgard gae 3iIe dobthies bl eeleier grer gel fasar Irdr &l
o T¥2008 sHIchdol & ST Th AUl &Y T, ifab ATdleft sfiehrdAle! (T fch
T HIE & [T B of1eT) of sicbdol WeNfIreh! i Teb ZIIfUd dAlges 3i1e foaifoid
eIuaaT fea|
o UESI Bidbdd 3iE fheidmeelt sfdewiiias die ug 2009 A Siea fo5dT I1AT 31 Uges
dPhes fdehisel Bofcel hrgee dallfoich gc fthetatl 3iie ETateft sTehrael & st gal
1.2. b del Sauiloloft ot faelaare
o fA&H®He: Th Helhd sbrg & fAdfed asicacs & fad=ur sl faufg S &1
RITSTdeuT
o 3ufRadsfiaar: T a1 faheft o ams Tgtand o sd oof e fear at &S oft aifiere
olcol A BB olgl b dhdll
o 3TH HAfA: sHIchdal Bolcel fdhbls ool b ST UfAHTINGT &t HgAfd & ar A
fagd 2RfUd @edr &1 BIe Hfch ot oselgel dl daft f3ehis obe bl & uid oiecdd o
aiferaier ufaemift srsft gafd &d gl
1.3. SHichdel olcdd & UdbIe
ATduAfoles sl del
o TTduifolch sBichdol Udpld 3 3refaifd 2fed €, aifel fobeft ol aft eral enfdtes ot ot
3re1dfd gidt g, 3iie Yt deg & fddheiohd &l
o ATUfoIch SHIchel sBichdol & Heft Siigel Bl sBIhdel deb Ugdel, STl & oIC SBIch
gallol 3f 8T & &51ch ol Ao ol &b ATl ATABIE Gal b AT ad &l
o N HFY &Y & fdehigs], TARTHA 3iIe Blgcmigel vief fohteideell ol 3HTelel-Yerel
30T ATSST Bl B AT ATSASID sHlddel BT IUAT Bed Bl




Aot Siwad
o U®D UHe diloe folufl sichdel ol fadifdd ohedr g fAd udfdd soichddl off dal
GITdT g1 & UnfeieheuT g forelffed ohedr & fob ohiel geids deed gl didhd & 3i1¢ sicadd
& 3oTp Ut T 3AfABIE & Thd &
o foluft swlichdel dhdes siifeles &U & fddsdicpd & Trlfds gof sichdol dab ATduifolch
Ugd gfdafed gl
HEIfETH SHicpdel
o DHHIEHH s3ichdol Th gohbla &b Tl &6l o Tdb &dlg glel enfad 3fefarfa vmd
SHIHAe &l
o BT BT folufl siasdel dhl qesell 9t 3Mfelcs A IdeuT T 3MTeie Bd &,
feras UfeuTioeacy 3o ede <hl Feell idt gl
o EIIfh, BEfCTd TRITfUd Teoll T didel Ulghdl &l ddhd! & il Seid g ivT6all
& dia TN &I 3MTTeTDBdT Eidl &, W Bifoliecd Jaifddl o drel-arel FHaffad
3rfauTer TifEie off Ueqd el gl
ErEfeE Bibaa
o ETIEfdE sHicddl foudl 3 ardufde <ol Sicdd & doadl ol oigd &l Dufadf
AT oTfoldh YUTIesT o AT~ TRl fatufl, 3iafafal- 3menfed WuTest efid e ddbdt gl
o T deg, A dIchl ST Bl ATduIfoloh T&Id EC sl 3 iUgld fafelse et dob Ugd ol
foidfaid hed g1 d dTduifoics el ol Ug Hidel ohl fodfd Gal b ST HIE Hofeel
T IUANT Ted ¢ fob foluft Shercel YT &1 91T & AT ol |
1.4. SBichdol bl BIH hedl &2
Bol-8ol RIS dbeell
o UEH] DHed Bolcol bl fdle deall gl shidhdol tholcel shldhdel icdd & Th U &
SaTe Uel aoh aiifdies T fefdiees &yl ot smareirel o gerfdr 8l
o S SCI BIb &b &U A &t bl ATdT & 3¢ SHHA cholgel A chlel eMMfAD fT? Bol-Gol b
Glelol oIl E3HT? Shol-Gof ohdl E3HT? T9ICg uidl fadeuT efaies &l &iehd gl
adafa ure et
o TAafld sBichdel alcdd Ue 3ffelaiel iAol Bl 5& a1d & TgdAd glell At b
f3ep1S fasT ITAT o5alcol Al E
o Sicddh b YT &b 3T UL, TASA & foldd HHIT-3{59] & Adhd & osfcbol A
T2 sieddh ol g[&3Md o 2R1fid fast oird 8
HIp) hl BB Hea
o TSP dIe id Ufdsfft 317eT Sgaifd U Ug oiid &, ol sslobdiel Ue chelaol bl dgieTdl &b
Yooil b SeTae &HIah! 3 foseT ordT 8




o Tol-Gol & ATI-ATY, T THIh o T fobIAMUbeh gl oft TIST AT &1 8ol Th ST
P TU A B hedl g Wl sl i Tep el Wisdl gl

o IS sich b e bl ullelggiobe T 3feTullal A Fellfed fasan irar , al gel ATel dae
TdT g, T 2T BeBIg ol UdT B9l &bl Th deidpl fde Hidl &

o T YD, THIch 30 Uel Geferd oU & 5 E1d &, 31T PIe fch Jog duTfed ofgl e
bl gl T 3HfAfih sHIh UG sbich o ATl bl Holdd dhedl g 31 58 dg
¢ S3lchd ol ol dTofgd dhedT gl

SEETan ATS Hee

o g 3ifder Teur gl faeear dsft ufdaforay ol dooid Teiedr ot sidieldd ufd fadfed

el 8l
1.5. SAIhdel WiafItchl & eTuioT

fhetpeeft
o TIBUS DI AT Ufde I foheidmeefl & gl fhweideed! fdedmisel, vaftad a1
>Iscohlgal Wt f3fdice AT (AT Sidbal) €, fieTchl IUANT ATdTel 31T dAaIC Eelgal
¥ ST far o doar gl
o g BN foheiddelt &d dhed & dl tholcel smidhdel Ue f3dhis fobdl |l gl fader
3ifecs BT foteiche el T IUTIT T, shlapdel 3doll &l 3feids TTID &l &dhdT &l
afdsa
o SBIcdel bl IYA glese 3iIE YLl vieh fhTe Il & cholgel i & ed cheal b AT
fosam AT 21 U8 faseft b a1 3rey fAdia eeet & areddl & Ua aval & auf &
dhdl & Tl vatcal ol 3ffeles duft & Tedrfid faar off dddT &l
Tufd gedideur
o SHIchddl bl IUAN fafeloet Ufedufddl & ZaifdAca ol Reble ool 30l RiTaidfed
ol & 5w off fdsar of &obdl gl Ug 3YLUlid Clchel/sllol-Usfuldes Cldhol
(Non-Fungible Tokens- NFTs) Wefl f8fdiees dufdal & &e 9gd SlpfUd gl
sfeqae foreaTfad weatt
o TP 3icd SHIchdol oTdTdle ed-ToTsIfed 3elaie & foldl 3Madle Ue "ZIHIE hlogae” el
STaT 81 e gt €1et ue A ffiice siojdel Zadifosd &U & sifefarafdd & oird &l
o 3CIEIUT & AT, fdseft aeq ol oFTdlel qid Wil fball off ThdT § od TG 31T
fagsar fobefl &g & foT deft fAfdse ATUEs! &1 gel ahe &5d 2l
Yfd gjEaest &t fasrersft
o UCUfH Scr &isreuT fafedl & el T3l b Tid ol Udl BITTell hidel &l ddhdl &,
i b TETE I[UTarT dTeal ATeTal fobel fadhdl & 31T 2|




o T UleIhlel Bl sHIchdel Ue dUEId dheal & dIuel uiiche HTYfd Sieest ot foivreref!
el 3MTeTeT &l TTe|
AdeTe
o ihdol AlIfSIT & BN I TH dic WAl el bl ldfd faAcsIft fHsidb are ©gwrg
T8l ot ol At § 31T ATl & BT BT AY3H U & BTl AdUHT Bl Shgl ol
31T AT deal ot sTaedehd aff gg g1 ATefi|
Fof
o FHulf hufciai diae-g-diae Hulf &2 wewhldf deilel 3iie sididevita Hulf dob Ugd
P AR Dol B (BT &HIddel ddbefics dl IUANIT dhedt gl
o 3CTECUI O [T, sHlchdol-JHTENMId ShIISHIEI Uges b &, JUTIThdf Jof Saferal A
&Ie UeTa3] bl YT 3Me Tdfdicd e dahd & foiofch UTel Hulf Ugd bt ohaft g1 &ie
QoTes! o folarfur & dTG UTdioTh! bl ol dalerdl & fesC faberar aft viTed & &ehdr &l
i site FAeEota
o BBIDIL b A HIATTA &b T BIUIeree HTTel Agdquf gl bidierse AT bt
fSSht U1 gedicieul bl ohie cheat &b [T g chetael ol 3HTdedhdl gldi 8l
o Ifif3AT 3 FSNoTsl &7 ht dufaidl g Hhidlerge 2eT Bl ydfehd Bheal & T
SHIeh Ul fAecal ol UL dHedl al
1.6. SHIchdol & BIAS
o Woladl 6t I Teldparn: Tl sBidbdel Selcel Bl e siled glel dAcAIud faar
GTell TIfEE, S&d S oot & bl 81 TS TH ol & Scrael o BIg Iedt g, df 36
A 310591 G&I 3i1e S Uahg oIl
o ALARN B HIE 3TaeTH AT oTdl: THIchlel Bl IUUNT chdh, holaol o Gl Uel diere uel
& ATeTH & BIH by fdar faseft dfieT ot YT 3fie YeT e dAhd &l 580 dHT &
AT Sob U AT & ST 8fITdTel ohl ST oft Tt 8l
o 3R Feam: ssicdhdol ol deg ol f[ddodichd oedd, fbefl & fAT elwred! ares
cSolcel Theoll BITBNT 3(EHd Toll Gl &, Thifdh TlTedl holgel df Yidel dheel b ST, Jog
A oils Pl gh el 3iE Tl HTAl Igl Bl decdal bl sTdedahd gt
o 3 Pl RATSIdevl: dfh swidhdel 24/7 Tded g1d € @Il fdey &u &
3IdeITSE I &de e 3ifedh gperes fadia 3iie ufdeiufa geaideuT de dohd gl
1.7. SHIb Aol & S[hETl
o I FHulf BWIA: Bolcol Dl AU Heal b ST Foft g &b BIH Dol & Thes
Serdd a1 Wsefic ft goser & Bt 3l st ot @ud gt 81 5ad of dbaw
S lchdel- 3TEMed Selcel ffelds HEI &1 ild] 8, dfch g UAfaeul Ue Teh 8] dhldol
arer off deT e 2l




Hufd & SHdTel &I Wifddl: B Bftices dufadl ol fohefthes dhufl ol IUTIT
PHedh defeld fobaT AT 8, 7l ssichdel disse & foheidbed afe faeft Bfdiee ufa
1 AATfeseh fotuft fhwelafthes puft &t dT & Uit 308 3iUoft &ufd dob Ugd UeTel dhedt
g, Y addiel & & YUl ool ol dle doiehl olal g, foterapt 31ef § o ufdl Tt
& & TS ITE B

saer vrfafdfer 6t Heiaen: <Hicbdel BT f[Adbaldevl 3 INUsHT Folldl &, Tl 8
ORIl & ST 3Tt FoTld &1 fabeft oTieT & o8 Scb cola ol bl esell A s3lchdo]
U2 3{del SSolaol ol ¢ob dheell thioel gl

1.8. A{Ted A BIhddl fAbd

8Ted & sIchdal 3(Yallol ol TIeXT 2026 A AT GTeTeh &U & 46% A UEd &bl g,
1 AT 31efTaeRl ol geTdT ol bl STUdh THTdT3M T Tdhd od &l
Soharglfolare 3i1¢ el UIElIehl FATHT (Ministry of Electronics and Information
Technology-MeitY) of s5ldbalel WENfIdhl ol ITgcaquf 3icleielal &zl & & Th b &U
& Ugdren g, fAerel ermdal, dfobar 3ile fad, ATgae &eer 3nfe Wi fdféiool gidtel o
BTGV &faTd &l
MeitY & C-DAC, §2¢icc Whid sacudic U f3ad gof dfdsar Sareilmiutt, gaerdlg 3iiT
dtedTdr Hfiorars Saviloifaide gecicye, dds & a1 foslea THfddl & U &
"SI del eauilmivll A Icpeedl Bl fddfed dhg” T T Jg-eeINId UfTuTel bl
Jatefet fasam Bl

o B Uge b fged & &U &, Tulfddl of fafeioet Sldiel & shichdol dabeflds &

3T U eitel fasar & 31T Yub-3iTth-dhloalte daelsl fadhiad ot 2l

Alddel WAt A Iapeedr &g (Centre of Excellence-CoE) bl SIS T
gl fdsilel &g (National Informatics Centre-NIC) TeT 2SI el faaiTof e
dfdddl gofdbidides (National Informatics Centre Services Incorporated-NICSI)
b HEAT & i 778 2ff|
CoE T 3827 &TDIL A soichbdol ddboilch I 3HUellal I dolld dhdal 3l dufl e,
fafeiost 3T & ATHST Ue edTel dfad dheol dics! URRTToTelsit ol forsrfed dea,
UIgese delldt, SeTensil & furgst siie facmrer & duft &lel & fST saidbdol-Wethidl
I Teb AaTl o &U 31 Uel dheall, Ueidef Aart 3l efedT folarfur UaTel deall &l
Sitfd 3TAT o oft soslchdiel ol fadhgiaheuT, UTeafeldn 3ile SiaTacel viel faesii ol
defdl ol alet Teb 3TeluTelch WENfatehl & & & JTeddT & 8|

HIcbdel e eIty eurefifa



3y

fediae 2021 A sHagifoad 3 oo WS HAGT GRT BT IS ‘Hicbdol Ue
AT TUTefifar, B ddbefich UZ 3MEMd U & fAdhrd & 5T sldbdel G
FolTol a1 TAMTSHT RfAes Wewld! ol Fed ded ol feer o Th dbedl Bl
ST TS ele] & il dapefich T Ufead ¢dl g, §a 3Uelial Ue 3idefsgia
Ufeeed T 8, LI Uge! Ue Uehlel 315 &, 3¢ fafaiost f&ensif T srejattel ardT &
foleld fApTATETd B AT TTel ot 3Mdeddhdl gl

TSN SBichdol 3fdeiedoll & A & faueoitg féfdics wWewld dare e,
3feleieral 3iie fddhle, sTarare, Wenfieht 3fie 3T fddhle ol dglar ¢ol; 3T
VTSl 3ife el ol 3cdelfeieh, Urecell, Fefela siie faweefia fefees dar
fadeuT ot AT YeTel Theall, 5 Ydhle 8iled ol sichdel Wenfalehl & dffies wige
dolTaTl

Th UK &5lchdol 3ddiedell ol fadbfdd dhed Th fA¥deitg f&fcice whehidf
§olloll fHeTohT IUANT Thg sldbdol STEMd SATEel & Uterl & fdT dAediad &
arel FAfKA HSTUIIT & fAh1d 3fie datidt & fST fbdT off &b &l

Autt & HSIIIT fAehTe 3iIE delidt, 3idediarcsoitdd], Zhosiaicsel, Egel 3i¢ INUiiadr
& ddfdd TYolllddl T HATEeT ol b BT sichdal Urelieht A 3refeiersl 3ie
a1 I FerdT ¢l

sslcpdel Yrenfarcht srueiiat bt feem & fafelost silfadl o1 eaTeNsl dhed g, Th
fasfta fefciee whethidl o 5T Th oTdTeITe 2geiy doflell 3I¢ 3UST dheolll
STITfechT 3fie STl bl Aarsil hl dui, &efard, ureelf, fauersita sile gpers fEstadt
JcTsl ool US &Tef dhfad dhed gC rid f8d & 3digel Js Sfeludn bt Itotel
CEICIH

s Iddel TTENfarchl & & & HTeToh] & fadhlel ol UicdTfad dheelll

STITfehT 3¢ TTATAT @l AAIC UcTel dhel &b BT shlchdel ol fAfedfAd dhaal bl
feem & wrelefl 3ie SfifaTd sidedahdrsil ot UgdTel cheoTl|

ST darsiT bl Uerdhel o fST e saldhdol fdeiedell dl fddfeld dhedt i
fedemees HAiges ol Ulcdlfed cheall foierd Ureafeld, fasyTe 3ile Idfd Hfafdd gl &b
soldhdel WENIfhdl & & & HIA el dley dfAcd o6l 3l STarae e
3] elTsT dhgl s TS 8iTed o AU i HUAgd Dol

§8 Ul UE 3{UaiTol b fST Teh dhdigpd dlutall 3¢ fddhdiepd foisTeot diges faabiad
el

BTl HIeNfIdht & edTdT fo1afuT, Thieres fadeTa 3iie sTardTe &l §&rdl Colll




2. fheipedt

fobcipe el Sholcel ol fawIfcd dheal o fbT IUUNT bl Uilel dles! sBlbdel debefled
W I&a At RfSes g1 1 ve fadeipa su 2

fhCipe el Bl SHMBI ol SATGT AT TIfh T cholcel Bl AU Pl b (BT
Bfesp @RIl BT IYAWT HIdl gl STBT Aded ¢ [ diese 3T aTddfaids det-@rdl &b
i foseiaseaft ST ol TUreld 3ie Uefed @il 3 3ooid dIfedT enfde 2l

Uzt fheimed! fAemiza oft, fAd 2009 & =nfdd fasar I/ o 3T 3 off 78
TG U 1 313 3aTeevil A BRI, BIscapisdl, fRue 3Mfe enfds &l

Silsd ANTGTelhdl3il I Toh aicadh g foldic gl foheiobedt Yaifeid ot oirdt 2l
slcdd U, silgel tholqal Scl il ddeld ol & Bahe dled dheal dob fafalos Yahre dhi
fRABIC folaiTd &l

Siigd HAY &U & Sclad 3¢ ofg Solaol YAl & HAleUbeUT bl Udeiel dhed 2l
A3 fAthcsdl BT lg U fdq oigl g, fddanT 3ref & o IS Th oile g off o & &t
SEhI s lchdol huld UT hig YaiTd olgl US|

2.1. fQediza Ht 3afa

fdcopigal ol Icfd 2uTe ofgl &, ATel & Ug oft Tute o1gl & fab sech! TG fdhdal |
BT &gl A1aT g fob ardiefl oTierdlal ot UgdTel T&Tol dicd Teb odfch AT SIVIl &b Tl
o1 2008 & fd<iid Habe o §TE Teb B3eichal UUTe T chi gichelell cht 2ff

STepTeiIe! of Teh iaR-g-dlae s3awifale amat Humest b 12 3f Teb Fd U4 (white
paper) Yobifeld fasdr, fadd fael fobel faita ERilel & Jedst & &l 3ilolcdlsal
3{ITdIToT e T Uret & gerdl UreT ol 8lut &iehd gl

2.2. fdedizel &1 w1l d=a

fdchigel delgal d dicel & Uil Wuh! & Ut di3il ddb fecdhisel ol 3TdToial adid &l
Balcel Bl fHHIThl &I 3T Hedh fffeles &u & g&arafea fdar ordr g 3ie
Aol & ST Y faehlgel sicad Ug ol Hldl gl

Bol-Col ol HATeIIdl ATdulfoldd gid! & 3 a1 fefdices aeiardT dlefl sichael Ug
T o1 FhdT 8l

Jch fdeapigel oicol ol Sfdgrd 3& fdg dah o GildT g Uigi fdedhigsl ol Ugat a1
IdTEst AT "Weter b T I 20|
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o gefeld, geferd 3ite ureeeffl
o T3Cof 3o deot O f5T IUT T 7T AH T B
o ST E3T &fe (AASH) Fouaredd egar gl
S[HdTel
° mwgl
o I[STA TULIEIH IUNT B TGl &dT Bl
o fa5eft Steads & o197 Shetl 31T TaTE dheell e Bl
o 3{Th-Tol el Je|
o ohldTd Igd 3R 2l
2.4. 3Ted A fheime et
o ITdTel ATETH b &U 9 fehelddedt amed & faheft oft dhela Urfelaent grer fafaafaa
T T STt ot oAt 21 bt & fAucal & ATt sieEdfa Y AR & BT
PIE feenfarcer forerffed aigl &l
o 3MZd o fobeiandelt & aifdsT bl Babe 3ifAfAdadT & dTavlg, sifaafad f3fdes dufd,
faely U & facomisel 3 falder of 2020 & §1¢ & T 3TfoTeld g Gt 8l
2013: feiwe et & ddel A RBI T UgesT uflRua
o 3Edty f3id §b (Reserve Bank of India-RBI) o1 2013 3 3MMa{Teft HAaTai & IuTT A
Sidifed Feffad gean-aelt FifEe & a1 3 IuANIhdiaf ol Ididefl ¢d g€ Th
qfeus il fabar
2017-2018: fsEideeft ue RBI &1 Sfda1 ufdder
e RBI 3{I2 fad AATSYT GIeT 2017 & 3id ddb T ddTdst! uirdl ot 978 &ft fAed 2ute fasan
IR o7 fob 3MmaiTeft FHSTC Dielelt farfder oiet 8l
o JAf 2018 H, Bl fEfcices Tarer a1 grel o diddTesd ol 3rairefl Harsil ue ufdde
3ITTot Shl Tah eIl AToToll Yedd bl 778 eff|
o T3 Tch JAgiol dI RBI of Tob Ul ilet e dobl, I1g dlfdsor fo shufaidl 3ite
3[ITdTeT JUTTedT TGTdTait bl 3Tafteft HaIsil & faucel 3ile 3fameft g1 Taedull ol
AdTC Vel el & ik el
AT 2020: Fofter HIE A fabel Afdson ufdder o e Fe fdan
o 4 TS 2020 B, GYteT DIE of RBI & I& Echese bl g e fodT, foiedat 3imeireft aerai
& SMUTE DI 3de HNd fdhar I Tl Bic of Ig el fob fob 3imameft Herail ol
UIeufesh 3Gl b STaE Gull UTtd oigl &, SAfST RBI Tl AT & daft geday ohe &dbal
& oTd &1 Gel ohi dHlfged AT il TuTTes! U Ufddpes UaiTd Ug Zel gl
o SIDI Plofoll Aded g & fob fobweicbeelt 3/l ogl &, greaifan, 37aft aft wbrefeft foifaar
& U A 5 AT UTLd olel gl




2021: fhEIdmedt site snfdwifes fRfdes a1 fAfaasre fddaes, 2021 6t aiwon
e 29 oidel, 2021 I, 81Ted ehIe of HNUT &l fos g Teh due] f2fAees el dollat &
ST Toh fadiaeh Uel dhedft 31T dg & folofl foteiap e eft ue guf ufdses csameaft|
e ofda? 2021 H, fad yg @t AfAfd of sBldbdal 3ile fobtel Tded B3 3ile 3/
foeibeeft Ufafalfelal & Fesiehld hi 3ile foash foicbiesl fas fobtelahdeft ue ufdser
STE SITTAT ATell it dfedh faforafad faar ATell a1fet|
2022: fheismeet ue eawr
o Il gule 2022 &, fad =it of 3memeft a1 f3fdces dufadl & f5T T ohe TaRl
Uedd bt foterdl fobteiahedit off enfaies gl
o fh@icheet fardeldhl ol 3UGlt 311 &b feed &b U & INUTeTl fhT ITC 18 3112 glfel oht
U TeeT 3Mdedds ¢l
o f3fiice UfRHUMAT & EZAideul & Elal dlcsl hdATs U2 30% ohe I TG foerdt
foswetepeaft, NFT 3M1fS enfdies &l
2023: &f<1 2iteret fotareur sifafaast
o g ol 7 AT, 2023 DI Toh eI b AT & Bfcices Hufadt 3ile fthue Aarai,
a3 fefdees dufadl (fweiaseat) 3ile Tl 3 fafdices Fufdd, 3eics UM,
efeld T&al 31T ddfeid fadia A3l ol eleT eiere fotareul 3ifelfaider 2002 & e &
o1 feargl

3. 37qeufia Siehet/aller-fAde eldol (Non-Fungible Tokens- NFTSs)

o NFT B f3fotes &ufd g vl Besl, eivfid, Sei-91eT srged, difeal sile 9gd o & & 3
31T Tht 8l 358 3raere fhelhedll & ATel 3iicarsel @dter 3 &= @ram g, 3T 3
31197 AT UT oha fohteibedil ob dIaTTal 3idfolfed ATreddd b AT Toohls fasC HiTd &l
3.1. NFT 3ile fheispeet & oftar siae
e NFT 3179 dle U2 facobigal AT CARIH wiefl fobeidd et o daTel WA T IuTIT
e FolTIT ATl &, Bfcbol HATSIAT Tgl AT glct &l
o 3iifdcs el 3T fohibeelt g &, fAdmT 3ef & fob IoThl Th @i o fooT
SITTE AT 3HTeTel-Yqlel fehdT Uil dchdl g1 d 3 ot 8ft &dTel § uidl Tob facebigal gael
¢eie fdedhigel o selae gidl &l foheldndeft ol Ufdadeieficsdr S& sslidhdel Ue tholcol
Yol bl Th (AU ATelT Folldi 8|
o Udfd, NFT & T f2fdiece gadiare €ldr € ol NFT & f3T Toh g & ST a1 38
SLTeE 3HTGTel-UcTel heall 3iE3d dalldl & (SATST, 3(YLufi)|
3.2. NFT &l fdegart




NFT Tch saicbdel U Hlulg &, Uil T fadidd dldulfeloh TTAT & Uil chalaal bl fdehlg
Hedl gl

T NFT féfoiees aeqai & Joidr a1 "elesl” oiidl g ol Alftheb chesl, Hifedl 3iie W
Hed €l

NFT & Th TAT H HdD TD &l AP &l dhdl g, 3T SHidhdal dabeiich b 3oldb
UGN & &difeicd Dl AU heell 3T HAlfcdebl & didl clobol TATelidied heoll
3TeTeT &1 ofTdT 2|

fdAfar NFT o Acrsel & fafelse dretabrdt off dvgla e ddbdl gl 381geul & T,
HsIehTE WIS A 3Tl gediere 2lfaies dheds Uit Bheldpid U gediele Be &dhd &l

3.3. NFT &1 faarfor

T HYLUtT Cldhol Tah chealoble, fotatfdl, AT BTeddl-eTedh giel fATEI st ufdsan
& ATEAA & TATIT ATdT &l

AT T Vet UfdsaT & fATH Th soidsdel oholcal U gadiere deall enfds g o
Ic58{d lchel fddeull @ 2&Tifdd dhedl g, fid fibe Tah &HTE 3icldel tharerel ol f&are
ol & BT sBIdhdel U2 UTed a1 ATdT & Wl Cldhol delldT & 3112 8d 3&idh Alfosdh
&I TIargl

€8 & dgd, Th 3YeUfid cichel & Teh 3ifgdid eldhol UgTsichdl, AT lchol ID EIdT &,
fAd TP Alfsds Ugdreichdf b &1l AU fosaT STdT § 3iC TH TS 3felael & 3ice
gl fobar orar gl

d fdseft T T cldhet ID T Alfcseh g favefl 3ied IuATehdfl b gedidfed dheell
ITEdT &, df ZaTfAca bl ST deoll 31T I8 ATfesdh bl Tlchel TUse & &ilUeT 3Tl
T gl

3.4. &ATE Biogac
o Tdh WC Dlogdc dg dhig g A HIdhdel scad b desf & fAIdiais U &

farTied fobdT TdT §; Sicadh & U HFfiCIE ZoHIC 3ielael b IS gIel fobt oflal aTes
II-Ufadeieflies wraf &t gfte dedT gl

TATC Diogac URIfA® AT & fAad gl Sdoud s3ibdd Ug elidel del 3
ydfdd e Hba &l

THTE Diogae 3 T Tedanal i Bt AT F el TUET e dbhd &, Al el
3UGN B HAAG! DBl Tb AUVl TS g Uil Clcbel Ugdlelchdiall ol dlfcsch
Ugdleichdi3il o & AU dhedl § difcs Tg Udl I Gl Hab fds hlal Clcboel bl
ATfSD Bl




1. FiCH S T 22

o Tica BHY[SIT Tdh YohIe bl INUTGIT g Wil Ul o ardicel JifAch I[N bl I8 IbTche
82l e Cd UdTTal YT &llcsol chedl g Uil Ureufdeh hcel ob &Tef &aid ofgl gl

o TACH HRCE TOlfdches DCTl i qorall d lfces HASTHT Dbl DIl dufl & g5
Heal 3 Aeid Ed &, WS b, aenft Aser sie afte faecd faaeers
GEEEIE]

o TRdicd H[CI chl STLTLUT 1980 & Gerdh hi [&3MTd 3 feTg Uroldial 3i1¢ It dAfotol
grel Teh Cefl Jrefte & famiTe bl Uedia <o & el 3ol €8 ofl dicdl dHAdbfoidhes
fAegidl Ue el dhedl 8l

2. FaTeH HYfeI & fawid
Hueulforers

o fadume: Hueuifcierst oraicdl ded ol Eefeld dhedT g T8l ThUT Tob &l thg SaeT3il i
Il gld &, A ardicdl shcd T dTel dhe JUT6ITC thiol & diefd gidl gl

o 3ASVRANT: IE [AeId daTeTiae B[S 31T eIt & Hecaquf 3eiyiT UraT &l

aaica fdea (Fgfaca)

o UfRaTST: FooIfdches facd & faudid, oif 0 4T 1 81 &hd &, Toh draicd fac (aRgfac)
Aueulfcielst & faegid & el 0 312 1 Glall & 3oy fefd & T el dHilvje &l
ABT Bl

o B HIEE: Fueulfciers & fAwid ol UV hed gL, Th daied fde (qgfde) Th
Y 1 312 0 i fRIfA A AlGIG & Achdl g, fAAA T Th AT &g IUTeIC cheol A defd
gldT g1 Slelicde Sedisl & ot HgdNT &b &U & afvfd Ig Teoll, Ycdd agfac bl
TIgal & AT DHagceleles elfch I dult & deldt 8, fdd dhacelcies eAdnsil &
hifd 31 Sehdl gl

333d (Entanglement)

e 3AEMEUM: Tdica 3I5ed Th HIfdoh eIl § Uil Teh hul ohi fefd gere hul hi
fefd oY ged Tenfad e g, TTE Iog 3591 dheel arest el fascloft aff &l

o 3SUANL: ddicd CAUICels 3T daied PHufl fAderr vd vifes el 3T
TNIfegel o fST Traicd eIt af Ieselta bl IudTIT fhdT TiTd gl




o 3227:1994 A diee ee gl fachfdd, Ig Tvilfded droslfeiohes Shce Ue dchal dies
A Ufdes Tovilfegd i esoll A Fel SEn3il ol dult & I doll dhd &l
o HE: Tg UTNIISGH dddilol [ ITtheh ddbafich! &b ST Wael g, ddifds Ug Saflfad
&U & Tfoshelel bl bl 9gd dufl & dheh e &ehdT 2l
IMae &1 Tfga
o 3I227:1996 H d L GIIT ddTE fhdT IAT, 88 Teh 3fdvfchd SCTad ohi HlIdl & fST
feuiTgel fdsaT Iram &l
o &fTdT: IUE Sof hrdl bl favefl oft emeta Tovilfeed &t qesell & brth! duft & fawrfed
& AH 8l
4. actarTet fawTa 3ite sifdsa 6t Haimaeme
o 3igpEiEme 3ife fAwTa: g ers 3ie folvre shosa 31T faersiia daicsl e dollal
& 5T 3feldee 3iie fadhre & ol foider e 28 & (3a18eUT b 5T IPTes, IBM,
3resTaTaT, 3fdtuiol 3MMfe) | 37aff e, IBM & UTeT £ &4 o ol gl
o oldee 2022 #, IBM o 3(Uefl 518 433-argfde 3iTed AT ol 3fefTaeur fabdr, it
el & gfora T Aad elfchela! adicd Uidee &l
o IBM & 3NUel-aef aafed gosfdbe Qiskit U2 20 & 3ifdidh ddicd Hhee
e gl
o IBM B Fdicd Aefteil dob Ithd UEH Yelel ched g, vidfds eréaid 3¢ fagrel
Wl ATgh 3ITdTol hedd A erfchenst Heffell ol gged &u & Ug U &
dhd gl
o 2025 ddb, IBM o Al s Tdicdl dfde delldhe 4,000 TIfdeE Bl UTE heal ol
IoTeTT FolTa & Uil Teb &l ch&ce & dha Widdle At ol ailgdl &l
o HAHAT STUANT: TFAical DI & he &1 A FHaffdd eIy & fofotel gar bt
T & ST fRAfdscd, NEBISAT 3feidhoal &b 5T o 3iie AMF 3fejdbmal & T
Sifoifecere 3Mfe enfde gl
o 3fTed &l Uges: aMed &, 58 9 A AgaqUl WITld &l el &, TALPIC of AWS &b eI &
ardicd HfEI Tftebdbere] &d ®lod bl g, Tl ©gd Ger o ddicd Hhgfed
3relateneT 3iie fadhTd o geral coll 8l
5. ST 7
adiedl B[] T duft & UITfd el el &l g ol fafaiost Sidiel ol digcayuf &u &
Ya{Tfdd el bl &feTdl &1 Tgi 9 YIIE &4 § oigl ddicd HhfeIl & udftd yeid ugel bl
RECICES




snféfbfelae sef3Ad: aaicd eI Faifdd &U & gt felefl & voTfd ol derar
Ahdl g, dicd dfAht bl Tl Bl del Ahdl gl sdd &M &, Ufluca ddicd
SHYee SeT Uee! Ugdlal 9 URUfid thweel & 3l foldes ddbd gl

Fof #STRUT: TE 8171 I3T €2 &raTdT 3iIe drafy arest defeal o foiafur o TTersl ¢ Sebdr
gl

PR WoIfd: Faicar bce e favdel fAfedl ol qaTe Sl A affRbT folall Sehd 2l
A Heal: ATSae el Uleidhics Dl Hea dheol & AT Tafed HfEIT Bl
3TeTyIIIT 3raferd Bl

BIATRIfEH sTarare: ddicd [ Bl P gdT fadhrer B hifd i I&eH &
A 8, Tl 3ATUTADH-Tac adica Aif2h! o vl dhl AT ST &l

arerft fastrer: adicd hwice A oidiel sosargifored ATHIA ohl ot H TSI bl bl
ST &l

fa<dfta fAedwor: odicar e ot Aisfc9T Bl ufdshd heel, 3t i
BfAISaTfUTY ot e UeTel dheal o fST ddTe 8l

SIdtmevfta Faf: ag Wenfardst e o1f Urd ool & ddian! ol g6l Tdhd! &l

ergdt fadoter: Traicd e ATArTd UdTg Yeielel ol doddfedd e ddhd g, sigaiTe
I DB de Abd & 31T S Peres Ullagel Yulicsd! ol geldT ¢ ddhd &l

Fae fasmmet site yafaeor fasmet: aaicd RIS Hlde Ydfeldrel dcichdl ol dal
bl g 30 Tg Tesary Ufdadel 3eddel 3 Toh HgYUl 3UcheUl &l Fdbd &l

6. fAame

el Tifded: adicd hgee ol AgaYUl e eifch dHivial fohetthep faeee
& ST Fder Ual dhedt g, ol daiifdd &U & 3oz 3Udicsd Sl adt 81 gerd &g, facdta
Solqal 3¢ ded Feell Afed ddaaielies GleTorel dhi Feall & HASIAT &1 HebdT 8l
ddbefldhl Wajea & fAT gIs: craical hfed1 o1 fadhrd Gefl, faeiy &u & el 3fie &b
U 3ARBI & g T <Is gof AT g, Hilfds d 5 fduceddl ddbofics A
Ufdeusrfcaies dad gfdics deal bl YATH ohe 8 &l

JEN U WaiTa: Tdical shigfed A Ureufdad i, fhweiaTtht, ssifuifecere, fad 3ile
3163 1 YaNTfdd ehed gL fafaiost 3eNom bl d1feld cheel o efera 8l

sifdes faare: Faica dfeT IMusiadr, 31 eel 3 gEudNT o Hafldel & Hafdd
Sifdes Usal 36Tdt gl Ad-uid ddicd brIed ol bRy eifds dadt g, afdard 3ie
eideotefies TTeTanrdt ot geall dhell 3ie 8ft Agcaquf gl AT 8l

ffes AATSIAIC: TFaical heI Welfifddl & fdwre 3T dardt & geif sife
i & ot snfefed SredATSIdIt et & eohdt €1 daied eI Eenersl 3ie
fAETSTdT deb Ugd 3Mfefeh Ufdeuelfaiehdl A Teh foielfeur dhreas dof eidhdl gl




7. ot fafagat i smaegddr
o Tica HEfEI i e WITfd & ST Faitfad ST ol daifeld deal 3ie fiiddiare

UG HiATAd ol & ST oIC folda 3iie Sfifdal & faahrer b siaeddhdl gl
o 3T eef, Tfoshwelel dTlofhl 3iie sidefila dgdivT & T fenfaicer efid weot
Agcayuf gl AT gl

8. BIer 3iae 3ite ufdam sifekrgor
o TiCH HYfEI P ST AL STTel 3il¢ hleres bt sTdedhadr gid! gl daicdl afifeh,

e fasiTel 3ite eafeid a2l & faersil ol HIIT Tgal hl FHalTae gl
o Tdicd HEEI & ABes fAdIe 3 3Uellel b ST hlales 3ide bl Urcalr 3ie efief
AT bl 3MTehfSd cheall 3HTaeddh g
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3Uche] g8l AITES Aol JHTHAIE U BIel IT &bl A INME wid &, slithdbet dilees aft
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faecd), 9gde AGTSH CHIWbIe Adl, 3ooTd AITISe cBIhlel faed 3Mfe enfdie &l

DI Hefd FolldT g, idval difsadl
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3 ddeild A 2.5G 3ilT 2.75G
oA gl
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3T 3i1e ST ATl
Yhaads U del &l I g,
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ITSAIALUT  (MMS-  FEIAIRAT | ATt & 31T BTgel bl efie | 3Taeddhdl gl
HAATAI daT) wid SeT gidfAers | et gl oirdi gl
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fediorar At fadaT (OFDM),
3{cgT drss ofsdl ds (UwB) 3ile
fASteftce araeed &t dobefld
D1 YT Hedl gl

4G HT  drad  3ife-3met
Udbc-fedde  dlcdd, A
segr-gigds  (Yfnfde  edie)
Td 3t dHAcCl-dfede
Sidfaers & gl

"AfFAS” o 4G  TRSH
ddofics ot off giefefd doedr & ot
Alas®  Accidifear, wmar off,
afep Tfaefiesdr daefol, Tehicpd
qAIIESH HATETS 3T 3eldplood
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et off Tt 3ite fobeft
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£2g Yhlel ddme (Visible Light

Communication-VLC)

e VLC TS dRIIeHd dcholldh g ol 3ifRee sefael aAtseerst ue fRsfe ded & 3fi
TofAd TU & Seeole-3iTh-fATd (1oT) Haifaefact & fT N due Bl
o UE TRY YobTel & AT 3T & 37 I1fd TTIeUT ol deidt IalTdT &l g 3eT faseft udbter
T gIeT BIS ITC YdsTer &t dfiadT o deifad dseds uanfed fasar wrar 2
o SUD! I d8fdge 3¢ fAgd Joadhig Gldl & g&day & Ufd Ufdeer & hreul Ig
Cdh Udialal &dTe ddelih gl
e VLC TR & 5T 380 nm & 750 nm (ATeft 430 THz & 790 THz) &b &t dear gezf
&1 3T FeaT &l
vic faa
e T® VLC UUTST &1 T & Fafl gl &: gierefiee 3ie Reflazl
o did UcbTel dilse3elel & ATeTH & Toh LED BTec (giddiee) & Icdfoid Udbrel Th
T addf f3arsd grer Ui fosdr drdr g, fad ai¢  WINT ool Iy Sl &
3relarted fasa oirdr 8l
o fOe 5& dfiet Uedi & f3enfAd fosar o doar &
o ofifdes ded, T I &Y A IUheul 3T AedH b ot dde & farerffed
el g,
o MAC UZd, 5l UTtd 3iie aanfad Se1 &1 34 feen & 59Td et & fAed 3o
TS 5t 3Taedehdl gid &, 3
o 3TN Uedl
VLC & 3UIIT
®I3-WI8
o TBE-WIE T 'BIzc fhfAedl Th TS 3HfRBa AeafdhIr ddbefics & Al
AT deich & Ul o & ST TdTe 3l TaTfed Bl &b BT LED BISC I
3TN Hedt Bl
o TE Wi-Fi & TS &, 0l TATe & 5T S thiqdeft T 3u<ivT dhedr &l
e LED B3¢ dIATHH Aedeh &I 3MEME Told! & A Li-Fi Sof LED WTscl ol dftgar
&I Teifdd e 3eT B UATUT B Ferdf JalrdT &
o TP ISl T AIR[3ee Udhlel UId hedl & fd dic # Sovaxifoidd &U A
feaiTsese fadT ofTaT 8
dTgol & dTgal |dre
e TIgol dlerelt 3i1e Hivfal ¢fthed g gfatdrdl i ol Jufedfd & BIeuT VIC T
3TN ATEST TATE & AT foaT ol ddpar 2l
o TTgoTl el e Ufedioiel gel ddvfdd I UTeifAchdT dled 3oTUdii i dgdhret
leds caheld ddidott, Yd-qefesll ddcel, TUTddbic el SohdIfolcs ddb BIge, ol
ufeddol ddraefl, €U &Tgel Jddec HgRID, dIC g HE-ID, ATArAld Aol
3csHel ddrdei! 311 ach JTfd ddTdsit 2MAD gl




uTsft & 3ige dare
o 3Bl BHEfAfACT & BT RF deit gt oTes F 3t avg & ofdt Isclt &1 SAfHT,
VLC &ITe T IUdT UTeft &b aftde &g sicad & fasdr oilell arfae|
o 3faT ¢S RATCHT 3iues Eldes (UTROV) UTell & affde gidme & VLC &1 B 3iie
3T 8l
e UTROV oI IYINT Thedb ol fafeles Brf fbT ol debd & Ioldl HETANIE! bl
defelTes] TELHTA 3TE TIgTull & dolldl o 3(ade enfaic gl
et Uefeld deal a1 ATgaTals
o TTECIaIE 3{TETe LED bl Teh 3T & FollC oild § Uil Sces 31 gdlg 37gl, §ef Teiu
31T 3fcY TITSH UL TATGTDI Gaf b fT Helfehd g & TT8t 3T ol Ul 3Taeddh
gar el
TATERY AT I
o dTE-ThTE oI IUTNT YFTDHIY 3fofolle gAfAIT Hd fAfdbeadl 3UheUN 3i1¢ Tgi deh fob
IfaY &b 3IuITe & 8ft g&daly ohe &ohdr &l
o CETdl 3MIY, BIE-WIg Toh FdErd 3deie Ualel hedl & uigl €ed Ydblel T Tl
fag[deerchg aTdellel (EMI-Electromagnetic Interference) ddcoiefies dTdTaeul
9 eI ¢idwe Dl deld he HAchdl gl Ig aifech Iuame 3 Surehidt o aff
ALl ohe Ahdl gl
ot dda 3ile sca daeeielts aa
o TIOE WHic uid ddcoieltes &A1 bl [HIg-3raisdn 3ile 311 &l folvrereft & fST dul
fefices Eare ol 3Tdeddhdl g1 §efch SuiTd, YSHIU FHull dAT bl & dTudiTel chi
foiaTersft sheet 3ile gat efferar & &iutal & siTaedchdT gl
o dIE-WIg 3Ual fafdseur & hIeuT Hdgelefies &7T bl Sicblelcdics &U & Yaflfdd ohe
ABAT §; EToich, B a5 & BIE-WTe &1 BIfeddel Uh gefad 3T aul 3urT
UGTol doe AT 5l
eleifoles deret
o g BIeUll A fAufdeEresal 3ie Shol Bl faafe Seeole Ugd ol sideddhdr 2l
o LED ®Ig¢ TIMUd thedp, fAUfdenesd 31T Thpes of dhdes Hull BHId T dbd &
gfcds gre-edits Scdaic Tod oft Uglel dhe dabd &l el HeRiTell & BTe-Whle
UPt deg & ag-whlg ohi o918 o Siehdl &
FHeiteutet 3ite fAtrast 3zior
o T TH® LED BIgC bl I gidfdiers 3iie RA®iel & ane-&ame gl &
HollduTel & BT £ed UeTel dheal b [T fabdll oIl FehdT &l
e VLC I TH 3o IUTNT fA=TTYel JT & gl dehdl g, WTgi fasiiel o fe5C LED & dal
g8 fScsalg ol IUANIT fasaT HATdT 8l
VLC TR & BT
o 2 qafagel o1 HSHefol HedT &: SAUTHT RF TaTe ot dsfAgel BAT Bl g Hed &l
o AT THTR: VLC 3MTeMRT ScT TS B GaTe haie & g off dIfeld sigl e Hobdl
&1 g RF & & faudla geferd deime Uerel dhedl gl




o FHulf Pere: VLC Td BT IUINT et 3 T Gloll & ST fasar oirar g, gerdt
fSuTest ot Tud o gt 8l

o EM fAfdseor: Uobrer 3enfed eeire 8, sAfST, RF YuMicsdl & EM fafdseur & ohreur
gafTfad oTel g &l

o TR 3T RAUEAT: SAY AT & TATRT B Dlg Wl olel § 30 5 RfUd
Pl 3T Bl

VLC HHTR & JhdTe

o 37 ufedefia ydbrer Hdl & g&aaiy ol HASIU |

o BleI Hddul ¢ oI Harefal|

e WiFi JUTI®31 & &1 TehldheUl dodal oht ailfadl

o 3o BRI A ATYHSHIY 3raelvuT, Blidhel, fdeuT Sesra 31 enfde gl

dd & UbIe

e 39 1.0: U S[UH-31T $Tloic b [G3HTd! fGall b Tiafeld dbedl & vTd daase 3ie
a9 ol T2 9, 301e 3oTdhl UTAfAch 3223 GleldhId! ETel chiall Tl
o A9 2.0: SIS dlers HfZAT whewld, s, fadt il sceole ue fadafdd sica
IoTe-HoTees BT Whewblaf eNfdies &l
o Q4 3.0: ECToic DI Th dehevl Uil qfeidilel eadiieral, dgaf-TIiTddh 3oiuaian 3ie
Jooid MY 311 Feal IUTd e dfad gl
o Ug TIT ddbailch! TATH dddTeT 3ifelcslgel Ul f@Rfddt a7 ol T3 bl
g3 lal & fovu 3Mfefifeles sefoud, Heffel Bfolr 3iie shldde wef!
STdteTddl ddboiiap! bt elfth T BT 36Tal 3 fATH TedT &l
o d9 3.0 & &2, AEES Wlel, $THeld, JUdhevl, digal 3l dae afed
31dTel 3i1¢ duft & erfcheles! hgfeIT el el 3dool sci, fddbdicpd
Scl oledd o ATEIH & JUANThAf3il gIel 9T HTeoT, Ig FffAd PHed g6
fob IuAThdf aTfdcd fA =0T STl T




IR B BIgae
o 3IHTH PBIgdae TH sl gidfAers fafel & il Th &d WBIgae (Tl e Wi d

1B & Foll EIdT §) dch UTAT heal dle> BISE Ued &bl 3TN Hdl &l
o THISEE 3HITeh e A Udblel b YUl 3iidideh UTddel bl IULWT fesdl HiTaT &l

Light entering the fiber within
this angular range will undergo
total internal reflection and
travel down the fiber,

/,/

Optical fiber cross secijgn 7HEF ke clacding

Light entenng the fiber at /’ \
higher angles will exit Total internal
through the clagding. reflection Higher index core
Figure.. 3R ®e BIsaE &I &aTS
e dHes WwIaae &l Hedel

o HiT, TSI 3T aTgdt BIfca Taft siifc s Wwisae & Tcd &l ddich did 3iie
Ifeedh bl IUANT A U2 Tl HTdT g, aifed gidfders dagd &b 3HTeE U
fafarest AT o1 3T AT AT Ah T B

o TRISST T dg 1197 il YahTel Tfed Whed &, i BEeTdl &l

o T5SIT b fST IUTWT b Wilal dTest ATt & (e hIT ohi derall 3t ohal HUdcch
JABIDh EidT & (MHANE U WITIT 1 Ufderd o) |

o TUDich 3Hde b DBIEUl, BIsae chl alg o AT Fadhich AT UZ pes 3fdfdd
Ufafdd gidr g, o UdbTel ol dTssdies & d1ge foldhcsal & Sichdl &l

3R Hs BIIae & TN

o fAfdbcan 3aie: et & 3iidfde 391 ol HES RATell A STHhe Gl

o ETR: TE TidAfHereT ST ot I1fa 3ife ACtasar ol gerdT g1 did o dTel ol sl &,
PIEae 3o Ha go, 3fd Bls 8d & 3iie 3ifdd 21 & od &

o T Ao 31T TSI Uil b I TS STl e 8l i SeT gidifdere &
Tl

o JUWM: A RITaT A SAMAIT & 5T

e WAL 3T-UfZATNT Costfdulel Ecbdl bl UIed bl b AT folald 3ifeh
defdgey 3ile I1fd gt 8|

o BTl 31T AiTae: gl a1 Tl A |

o TifAss faAdteror: 3o7 erfd<it 3ite ST &1 UaT B9TTet & fST ol gIfdt wRiTeil Ue 8




Tedale

o dleleles 3fChes BIgae sicdd (NOFN) 3fagae 2011 & Sied T I14T o 3iie
2015 & DI ol F6cdche HTEd ol Uluae e e I

o UE URIIS Toh A2l UdNuTal digel (Special Purpose Vehicle-SPV) 31effd aimed
§Isds slcad fofAcs giel fobarfead ot T 28t &, fd 25 Wead, 2012 &l Hedia
Sueft fAfATat, 1956 & d&d 1000 He3 &U HY 3ifdgpd doft & aer enfas
fobam Ira ol

o T2 Uluide I Jfoldefes Afdd siifscsaterst the (USOF) greT fad WfSd fasar o 2gr
g, fd cer o 1eiuT 3iiT ggeelvl & go3lehl & ggeidre daisil & e & fou
ITAd foar Irar e

o g U Toh dhg-erd dgaft ufddletet g, fAdd evd siifedhes Wigae
Sicads ot Il & fo5C Ird 1191 ol TNTGTGT & 28 &

o ITHIUT &1 & fafelosT AT o[ el b BT gefdre AT Yerdrsit (Telecom
Service Providers-TSPs), & cldl 3ifudee 3iie AT Uerasi via @eft dar
YeTaT3il el NOFN ddb J12-algafTayul Ugd Yerel bl I gl

AHTedele &l 382
o Tor ol Haf 2,50,000 ATH GARIAT &I GilgalT 31T Haft ATeT T T 100 Mbps
walfaefddt ueret Heetl
o & UId hdal & BT, ATdulfoles &7 b 3Uchdl (BSNL e 3iie UTae
) & HAIoaT UYh WIgae (STch WBIsaT) ol 3TN fasdT I 311 g aft
3iTaedch g, e U dl & Hgel & ST gfeeftcs Brgae fawram I

o ITIIUT aiTed & -ITaold, S-2areRd, s-felell, 8-afdbaT, cdole 3N 3o dar3il ol
fe3tadt bl gfaer Uerel dheall

et wevr 1 HrRIfeaast

o UEAI TLUT: e 2017 dh offAITd 3ffEech WIgae dhaes (OFC) BIgal [dBTdhe
Cch 31 ITH YT ohl disds dhalfdeide! Uelel dhdell|

o H ALUL: AV PBISEe, fuTcst SIsell Ue Wrgee, AT 3ile IuIrg Hifsar &
SSCdd fHYUT BT IUANT b qel ohl Hafl I UurIal Dl dholforefdet Uerel
2ol S AT 2019 b YeT heall 2|

o oftEer TR 2019 & 2023 Ao, 3D Uelel el & o5 297 SIUTsIutt b &
AT 3ie il & ot Wigae dfdd T HATE[foich, TIIL-YWhb olcdd ol
ATCI

11 fdseTa

e 3MTEd 2023 H BT FAAEH of Gl & ggeeldd & & A 5G sicdd UGB dheldl
& ST afTedoelc & 3FTe) ULUT &b T 21,39,579 el & 3Mdcal bl Hulgl o ol 8l

o TUIHI FAT B 3MSIAE, ddallel & TIGIN 1.94 I INd o3 €T & 3¢ qrehl ITa
3MTcS 2.6 AT & ofgal ol 3991G Bl




T Sisds fAere

SITE AATST of Gef 8ig &, fdeluahe ATSiUT 31T geaeret & &A1 3 sigds darsil db
AdeilfAh 3ife saTIEITd Uga ohi &fden o T 17 feeide, 2019 B TG siiges
fdtersT (National Broadband Mission-NBM) &[& fdaT &l

ST 38 2022 dch Haft Iial ab sieds Ugd Uarsl el 2

Sl 2024 dF 3CCh WIae dham (OFC) i 30 BIA Te fabaft it gfe sile
Afd o1 a1l U2 STae Heldd &1 0.42 & 1 2T1de deb g6l 2MfAs 2l

Y dieds fRerd &1 fdvia

fefcices dare gfaaret i & duft & fddhrd ol deld dhesl & o, fBfvcs
delfchahel 31T daATdersl & T fBfcice fdafutel o Urcel, daft o foT disds
do dedt 3ile andaiifaics Ugd Uerel dheal

It sieds fRera & 322y

féfoiees qfetardt aid 3iie darsii & faedie 3ite folarfur & duft 1ol & fT 3HTaeds
Sfifd 3iie foaarards ufdadsil ol Falfed weal

g dol & 3o Wisae hao 3¢ cladl dfed fafdcs ddrR sicad 3T
gfotaret e o1 f2fcics wigae Arelfad Setle

fHersl & ST fader B! ded deal & fosu ddfeld Fartsdl/fasmn/eafaar aile
fad AT Afgd st fEdemean! o &1l BT Dol

3uig AT b HATEgH & el b Gg-aelol b &l dob dhallaefde! dalal b ST
3{Taeddh Yt TTeleT IUSER] helol o fT 3idfeel faaiiT o el hid el
f3eIY U & Tdes JeT gIeT slisds &b Ui & ST oidiel Urefiifasdl ol 3deflal bl
UlcdiTfed daeell 31 derdTl ol

2sc 3% 9 (RowW) &b fBT oidiel Prdfeadesl dAlses fadbfdd e ddfed
fgdemean! & HgdIT Tt el

OFC fd®Tal & ST 3Tdedds Row 3isidicel dfgd fefciee gferarct aid o fdedre
& ddfeld g&v1d sfifaal & ST et /deenfad ucen & ame bid heoll

fobedt Troa/dhg enfdd ucel & sftae fefdee e gfatardt e 3ie 3ieldo siifd
uIffRfddht da oh IUGEdT B AT & AT §igas celald ssad (BRI) famfdd
Dol

¢el 8fg 9 féfiee i qfadardt aid & faord 3ie fefdice siefagasea & drede d
Teef 31T 3vcel TN ol J&rdl Golll

et disds fAers 6t worfd (S1e1 2022 a®)

JNidl deb Sisds Bafaefdel: sedolc UfdduToll & dgd vlof 2022 ddb 1,77,550 ITH
UAId! ol 2aT & fosT ddTe ohe ST I1aT 8

Hisds s (Mbps) & 3useE: st gedane faameds UIfeidseuT ¢Is afTs adis
CU & ATeTd & fafdioet TaT Uerdisi & foT S3aimis 3ile 3aeis efis & ard i
HI3s-dIe STT UTtd ohe 2l 81 2024-25 ddb 50 Mbps dh §isds Ul gifde dal
ol ufedeye &t T8 &



o WIzaeENeE (BT fhatete) dadt: Tol 2022 T Ppos 3Ehes BIgaL dbas
I3 34.62 BTH fhoidfice f[dorg I g1 8d 2024-25 db 50 &I fholefice
doh Talel ot Ufdcheda ol ITE 2

o TIae (V1A ) daht: Tl 2022 dh 7.23 1 clag RAMUG fbT IT gl 2024-25
ddb Bd 15 B TIae ddb delol bl Ufddsedal ot I g

o THIWBIA erad[da gidftae Rerst (BTS) &1 WIsaerzders (%) dwdft: 71 2022
dd BIHIT 35.11% CHIDIHA CIael/BTS I BISaLIsus fddT I1AT gl & 2024-25
do 70% ddb delol ohl gfedhedall ol I18 &l

o WIEae duAt F Afdor: Tfdfain &7 Iumd greT f[IBIt T 3iifhe Beae
ha B 10 BTE ¢ fapdft B PM J1fderfcs NMP TIde g AT fdar 91T &l

Tt fdsra

o TIPIC o Weddl 2023 A disds dalfdofact ol UfdaHTyT ol Zenfed fdar gl

e ¢ ol 2 Mbps (FVTECT Ufd dobg) ot IxIde sgeldd Si3almie INfd felfdee & gl
A Ugeh, WdTs 2013 A gIedie fAermT grer sifeigfda ufdensy & &t goldd
SI3aTealg Ifd o &U & 512 kbps (fdhesifae Ufd ddhe) farerffed fasar I o

e Tol, 2023 T, #Ted 3 c5IT319T 861.47 A3l Sisds g |

o Ulo1 2023 & 3id o efitf Ui dar Yerdrsit ot pes sisds ATgh! A 98.37 fderd
gToTe feederdt oftl

o AHTed & ofttf-5 &dT Uerdr &- Rerid Gl sahickhial f3fAes (447.75 AT,
Tt Taeee (248.06 AT, disThlal 3TefsaT (124.90 fAfdeT), fitdTats
(24.59 fAfesTeT) 3fle Bfedr deauid (2.16 fRAfST)|




FAI38 RIS

o T3S HIY[CI dul STaTdTe, S3lies Edelail 3ie UdTal hi sfefedaeRitail ot derdber
®eal b BT gcdole ("FI3e’) UL AdY, Iy, Scldd, aledfdhdl, ATTCadr,
Collfosfead 3ile sefosotd afgd bwgfear darail ot Rmiadt gl

o THIS! DI g8 glad IT RATe(IT Eeleu f3aTsd Ue T&el & §uild, Fesl3s-3Mmenfed
I 3og SRl ST & HEuToll Tiard SalldT gl

o UId dob fobeft Shariforch 3Ucheul ol dd dch Ugd &, dd b 3& ScT 3¢ 3 Taslol
& ST ATTred YIIrTeT deb Ugd UTed &l

FOB138 HY[EIN BT HATH6T
3138 H[EIT bl HEY fASITdTC T UhTe &:

o 3iTI-fRATE: BRI AT A dle U Fele AT He & feara & i g2 S<ft ATt 8

o IBIfE®: Th IUAIhdl faseft off Tara fAdeft Tg 3Ideft a1 el dar U ohe
ABT &l

o Ut e & vETan grer Wafeld: 3Uafichl ol Tob Udfoles hce 3T Selolc dholdelel
& 3fs1aT e ot o7t ANET

o 3CT-TST: 0T & ToTId STT UL &2Tel dofd fobalT 1T &l

o HATYSHIQT: 5138 D[S A IUAWIhAS dhi tTsedl bl YT dheal b ST Tohes-31
T The3-EI3al theal ohi efddl gidl 8l

TOB138 Y[ & UbTe
ATdAfA D T3133

o IAUfolh F3138 BT LA 3ie TAThel Jlia-usl F3138 Aar Uararsil grer
fdar ArdT &, 9t §cdeic UT dde 3 EeIul tid bRfedT danee fadfidd dwed gl
3eT8eull A TAGIlel a9 AT, ATShIATTE Ty 3HTfe enfAe &l

st go13e

o Toluft Fos138 & arcaS fheft Tahes T At &I15et greT Ay U & Ui fae
CTlol dTed Thos138 [T damersil & gl Adrsil 3¢ qfciardt &id oY Tap foluft
sicadh 2 §ellC 22l ArdT 8l

o Td &ifds &Y § Dhucfl & 3ifeese Serdee Ue f&d faar Wl &ahdl g1 B
HUST 3Ual foloft FBI3E DI Elec heal b [T gata-uel ddT Uararsi i aff
3{ITdTeT et &l

BECECRIE

o ZIEMEE TOEs Addfa® 3 fAvf am13s &Y digd &, il Wb greT T el
S8 g1d & 3112 32T 31T 3N o 3oTdh i<l AT dhed &l

o 3CT 3¢ Cfthherel ol foluft 3fie ATduifoics ThesTds & dffd TRiTeTidied heol ohi
3fcldifd obe, ETefds TwI3e Tdddl Bl e odiodrdel 3l 3ifdes dolrdt
fadcheq UaTel dhedl g 3iie HIvlal dfeidrdt &, Feel 3¢ 3feulesal Bl 3fojdhiod
ol A G dedl gl

FHI138 HRfSI Aarsil & Uble
FAPTEE e U € Afdd (laas)




o TOI3E HYfEI Aarsil bl A gfoarcat Suft|

e 100S & A, Th IUTNThdl resl3g UaTdl & IT SThlegdde-ade 3¢ adfaie avefte,
I, Seads, 3iufeIT f&ecat ol #{ITdTel 3 3Meme Ue fdbelt U & bl 8l

Wewid ed T dafdd (Paas)

o WCWIH T T Afdd Fo138 RIS arsil &I Tefald dhedl g ol Aldedas
3uaT & faahre, udterur, fadeur 3ite Udes & T 3ifol-f3dig ardraeur Uarel
Hedl gl

e PaaS &l AU & ST veal & 9 AT AeTges CU dalloll 3HTeTel dollal & ST
feuTTgel fddlT 1T 1 Paas ol HERIAl & Sdcud ol fachTd & [T 3Taedd dde,
3igIeu], aicadh 31T ScTddl & 3idfeiied gfoidrdl Gid chl MYl UT Yeelel bl chi
[ECLUGEEGI

dATredde BA € dfdd (Saas)

o dIFCdTe TU T Afdd geolc UE, 9T UL 31T TS TS Heeddl & e Ue
ATFedae Bt dserel fadfid dheal <l Tab fafe gl

e Saas & &Y, TBI3S Yaldl ATedde Titesdbelel 31T sidfolfed feadrdt aid ol
glec 30T ydfdd oed g silc diedde 3udie 3ile Feem Uy Wid fobeft off
THTHTT DI HaHTed gl

o TSI IUANIGhAl gcolc U Titeddberel & Uigd §, 3HTeTdIe U2 3HUal Wlol, cacse Al
PC U2 A9 §1391< & &1l

e 2fed gfean

e PaaS & AY e dhed gC, dde efed BRI 3dedds dde 3iie gfciand! aid
&I Ydfed ool & HAG Fafq fbT fael B dbrfererdr o AT Ug edrel dfed
Hedl gl

o TT5I38 UCTAT AT3Y, SfadT Alotal 3i1e dde UaeleT Safesar al

ma;qﬁwasma{
3138 DI AATC IT Tdedchdl3il 31T Hlfddh aigreur Bl B dhed! &, fad
BIC TN bl IAgcayuf oATadfdch BT & cheldl dheal A diaq fAcsd! gl

o JffSichier Fea138 A3 BT SFTdIel TGl o 3MET U2 fobam Ardl g, AT
GofoTd o & gl oflal g

o THI3T B T dul 3 delld deel o 36l g, SAGT TCIS-3U BHId b
gl

o GANID ST DI T3S U2 & oflol & 3MUST Yorfied FHad g &bl g, ATefl
EISAUL AA AT gl ohi feAfd & el YoTuftd cheall &ard gl dchal gl

o g ATl b BT, THI3S UL Uilel & hAAIH! &b ST TG & 3TeE §6d ¢l

o UE CIHA P AGI bl dhgl & oft T Teal b Al SaT &l

o TGI3E 3T Bl PHlhd dedl g, fAdBT 31ef & a5 s, Hafardt 3fic Agd
Sceolc Tarelel & el fobeft off ZoiTel & dhueft SeT b Ugd &ehd &l

o 5138 HI[SI Hulf HUA 3T DBldol Icduiol bl 30% & HfEh bl chedd hUoll &b
PpIeol UGfdeel bl o hedl &l




wfagi

o TOAIIS-IEMRA AAT3HT b ST, BINAIE Scdoic dholdrlel HAgcaJUl 8l

o UIdfh FO3I38-3HTeNfed e b T 3{fIeT AT YufoTd ST Igd ohe &, Tresl3s e
! Ede 3i1¢ ST Gloil I TollC ¢&Tol & ST &2 giol Tah Hgcayuf eifel ohT 3{Ircllel
el ol TaeTdHdT gidt 8l

o 3fAfeich Fdcaiefties el arest chufeidl ol ST Fefeld ¢&iol o fohT 3Ual T &b IT
AT bt 3Tdedchdl g Tdbd! § dRilfds Tid Scl Fesl3s A ddeld gidl g, dl Ul
38 efAd T&al & ST fabeft diere ver uz ardian e ¢al gidt 8l

FAI3E ieod

o THI3E IS Th FBI3E HRYfEI ATSS & Uil ToI38 [ Yardl & ATehH &
gegole U2 2T 3T WIEs! &bl dUEd deal F et olrdl & fAd Hig A
ATduifelcd Scdoic AT AATUA foluft sleddh dholcrelel o HATEUHA & Tardidl e ddhdl
gl

TB13S TCIeH BT AT
GINGREICEICT)

o TMIIS CIeA & A, EedUL D TAdiGal, UTdelel hial &b BT hlg Zled, 3
AT TUTSTE b [o5C bl JHfdfeh Yol ol U deel ohi HTaedhl gl ol

o PHIg HAfch HANT UL 3SIEUT AT I Wis AT &l Ahdl &, Ucelel 3ile ufdemeor
fAEITAT3il ol qed TG Hahdl 8, 3¢ drdces I 8{SIeUT b ST 3{ITdTel ohe &Hhdl g
S &osT aTead & 39T fosaT I Bl

T g ausan

o T3S LI & &A1Y, HATEMT haes Teh fohedeh bl gt UL gl BT UfeuTaTeday
fasefl EivTeel ol Tuear # qfes Eidt 8|

vt detrdt

o TMI3S TIeT AATC IT B A aff 3ile Tat off Tieed &), 3deddh ied ol acid
AT qed f[aafdd dwed &l

o TP STGUL &led faecH i Uafed dbdal o Fulid Tfee Tftohdrelel T3 bl
£ ool Ue 7ol drfed dbe dddl &l

Peres ST uEEE

o TBI3Z ECIIT Uideach Ydelel Sffddl ol JUdNT dheds, IUTNIThdl 3fedTchol
TdeTh I3l &b Hdrefol A TadTfedd fEAfIT AT STT bl Bidh dheel Afed rfchendt
T Yaieret B oe dahd 2

deqa: sifata whasfafadt

o T3S TCIYT deqd: 3EfifAd 8iSreul &fddl Yelel dedl gl geid 3iol-fUamsdd
3iSTeUT efaTdT <t STEE G2 &l TTc &l

o 3IUUNIHAl TelllBfcad, SCI &b, dh3d AT FMI3s alicd Cftesdels & foU
AT DB Alee T3S Eeldul i Heldsdddch HUe 3i1e oftd e Zhd gl

FAeFd 3ile gerufa




o TWI38 ECIeU T3l B fdeft aft TS g8 3HfAh bl qed Ul Il 3l FTedd
Db AAdd] fedTed [AUwbesdl ol Eaficsal b T fRuATgat fasa I &l
o TE 3TN IUYTIThdl Bl AT TftsdselsT f[awesdrait elefl & sifefds simersft &
YolUftd @heal & ST eehevT 3iie Ufdepid Tos ol IUTNT hedb Sl ohi Beeall e
&b gl
wfaai
seeate ue fatafear
o I3 off Afh gl TP TSl Ted §C WISl bl Fedl &chdl & 3i1e d1¢ 3 3of dob
JE Tehdl gl glesifdb, 3use 3ie fdd & ST $ceolec dolders ol sraeddhdl
gt
Heai 3ite Musftaar
o I35 A UL ol b ST MU el il fobefl dftere uear & ivred ol fear
GITGTT TIfEC| SATST ofch i Thedl3 fadhdTl U YT 8feiel gloll Tet|
ST
o T3S & WIScH HUDIS heol 3HIE SIS theol b (ST 3ifafdch BIId &1 afe dhig
3YAThdf S1e-TTE 9gd ATt BISe! ddb Ugdel ol UaTe ohe 28l & dl I SITd dull
& 918 Ahd &l
=0T ue wferai
o IUANTHAS gTeT ST T TBI3E US & HTal b §Tc, faghdl 3id sdBT YT Bl SFBT
arcad Ig ¢ fob IuANITehdfail ol 3uefl A3l ol gefeld, fee, Tme 3ile Yt deg
DIfHD ddld & FellC T8 & ST fachdrsil Ue 8l dheal IIECI Ig sl
28T U2 TaHTd bl ZffId dedr gl

HTed A FB3138 BRYfEIT
o 3TZd & f3fees 3MTaTdt o1 3MThTe 3i1e fefiiee arefaradait o fadhrer uel & fT et
&l o AUTgd gies bl 3Taeddhd gl
o 3T dce TH dhalchd ITel & offde T FaIfid Fefeld ITel § gl hfedT 3ie
SleafchIT 3UheuT gt ATAT 3 STT Tl e, 87STeuT, Yeiheul, fadeur a1 uga ot
31eldIfd ol b 3ged & dfed Ed &l
o TOBI38 AT VeTdl 3ifdel IUANTh Al hl Fesl3g hfEIT AdTC Uelol cheal b ST
ScTdhal A 3Ual IT gfordret aid ot AvidTell ded 2l
o helg guic 2022-23 &, ety fad 3i1e HIUTe HHSB! ob Al of Uedra fear fob 3er
dce (Fulf 8igreur yunfesal & &) o gfeidrct aid ot dreioieayuf gt &f enfde
fopaT oITea|
3eT dce 6t sndeddmdr
o ffAcs aafdora et Hearr sifdfadet, 2023 & Scr WATefladheuT Uraes 3ie
doft & ogl ofcidr & cer o f2fcices dus(dr ot geam & 5T aifed & el dee
gfcotardt aid ot 3Taedehdl 3Taedd gl




fafaloot 3relaTloll &b 3fcJeTe, 8ifed & Scl dhal b ST BITHIT 499 AMaTe Tfdd
et eraran g (fSdiae 2022 dd)|
SosareIfotenel 3ie el UTeNfolehl AT of 2020 & ST dce ofifd ol T Jrdiar
oft vrzarfad faan g:

o 8T DI IBIEes sel dee g Follall,

o &7 & foldel ol gerdr ¢a,

o fafdiee 3refaaell & fadhre ol §aldl ¢aT,

o Tayefla BT sradiedell o UTaelsl ol defd bl 312

o SINTfehI Pl 3rcaTejfoids daT fadeur &l e UeTel el

afTed & 3¢T dee o1 fddra

gcl &ee oftfd 2020 & NG & 3Hoee, ¢l i Scl dee 87 & ditdbifcsah fddhre & fAT,
ATl & ST 3icidpes, Ufdeqelf 3ile &dd ufddrcsel dTdTaeul dollell Agcaqul gl g faer
& sfifqord wiie 3ot a1 B UeIe & enfdes &:

3T dedl & ST faafe, Tacs 30l ST UaTdt faudo! ol 3ucseerdr el dee 89 &
ST Hae Agcaquf farel &f & Teb aoft €8 &l

HUAGA 311 BHTd YaiTdl dolfarefde! Schgies i &faem & ST geeiame faafm
(DoT) &b AT HIH heal b [T MeitY|

Scl dcel ol "Aaedds ddl ¢aeHrd 3ifelfalad, 1968 (Essential Services
Maintenance Act-ESMA)" & dgd T Tdedch Adl glftd fabdr Seam|

Sleleles fafeeIT hig & dgd Scl dcel ol T 33T Uft & TU & HAToddT Solll

ST dee 3HTfefa T i TRITTGTT|

eaceft Tenfareht fadhrer, 3releiersl 3iie efedr folafur ol Farar ol

Gl FAI32 UEDH - AU

3138 B[S b 137l BT IUAWT 3i1E Clgal dheal b AT, 8ied dLDIE of Wedd
2014 A TH AgcaTehielt Uges - "6l FAI3e" o[ il § fAA ‘FraereT aret faar Iran €|
g U HLHIE A F3133 & UAHTRE o1 AR Heat & fAT et dof Afgd fafaloot
T Bl BI] deal b [T Bl

S UE Bl Blhd] dLhIE & ICT & DI 3Hofhbfosd hbed gC el A g-darsfl ot
feestadt A auft rat 8|

Gl Te3138 ol aredfelcy efte 3 8iled &IbIe gl Widl fahT IT ALY Ulcidhic,
feenfaicen 3fte dolopl & Th & b Ulchel ched gC, dHlvlel IT ot (&afeld)
gfotardt aid ue faifdd, g 2Rilell Ug thes 35973591 Tresl3g g[Sl drdracul
B TH AT 2N gl

e et fadstret g (National Informatics Centre-NIC) FERTS Uges & dgd
AT Fes138 ATE YeTel ohe 28l gl &l oflel a3t AdTU 8: Paas, laas, Saas, Beale
Udl T dfdd (NCCaas), 3Tfefhfelie sefduid Tal T Afdd, Titddhersl Ucefo
Ue el ddl, ddrele foldreTefl T T &Afdd, 3Mfe|

Heerol & BT
o Jfiufel IfaTel B ol SEedd U




afed & fooett off TeapIdt AT geT IUces el IT Bie off Aidedde fael
fobeft 31fafdh BT &b 37cd fAaIT bl oft IucseE! BT ol HebdT &l

gg ofied & el T &g WenfAdhl (Information and Communication
Technology-ICT) SfoidTel &id ol it ¢&el & [T Teh Tabes fdg UeTel dhedT &l
31Ted b oTITfeh] b uicit AT g, HIHIE IAD 3Moldy SThlegdae g6l ddhdl &l
heres AdT fadeuT|

AU Gl TB13 & ST Th Feell &ial hal GAfaeuiid Hifeesdr 3iIe et affad
AT DI Tod I

3uaITehdf &t Ifdefiesdar & gfel

ot & Ueerel 3 UITe o1 o gt

g &1¢ IT JATele Ul faidiotel & 3Taett

SHTd A DAl

TE 3iceeidTcsoltddl, Tahlahevl, e, ST eeal 3ite Wefdfeset 3Mfe b HToToh! ol
farerffea wear 2

féfSlecs Bide

feufioicne fifdes iffar il & fRed & U A sSawifolad 3T Faenm
WMafAHt FaTa (Ministry of Electronics & Information Technology-MeitY)
b1 TP TIAE U gl

2015 & Bled fHT IC & BIdchal Bl Bed Aldulloidd FOI3E U2 T Fefeld
&Il Ugd o YeTol dhed g 8iTed ol 9Ue efgd dellell 8l

SAD gelal TRl ol f3fdices gadidyl dicse & dTeddl & Urafulsh f3fdess
CATAvl deh Ugdal bl 3fofatfal dope "fRfStes Herfdsaent Yarel dheall &l
feafl3iche b ATEIH A SR GedTdull ol ATl 3¢ AU oft [T 1 TehdT 8|

i warE =

ATHTE ‘ReTddl AePIE 3¢ sfdehdar emdeT & gefdl & ATl fRfice ufdadel o
@8 T T8 8, 31T TP 5T SeTel diol Y el ohl UgdTal i §- i) Frelcsd &,
i) qges e &de 31 iii) Uuieiesd el

f2fSice dhercse GieTthe & HIedd & dhelcsel ae bl Sl HIedid eTsid apTaTet
fal91at (National Payments Corporations of India-NPCI) gIeT 22T HTdl gl

UIDAI gIeT Iiidiosd e glfde ol I1E &l

feoftosiane greT ekyC, f3uiTgeT 3ile HcaTuel UfchdT ol Eialfeld ched gC Uugerd &de
P Haferd fasar IR 8|

ANTHI B ST

Hgcaquf geardyl o off, wel affi

UTATUTh GedTd ol il ohlojell &U & Hed b aelad &l

ffices geardull & 3MeTel-UeTel o fT ST ot Tgafa 3Mdedd &l

AP T8, SroTaTTe, fadta daTaels, feter 3ie edreed & &A1 & dul dar fddeuT|

TATAN B ST

venmafae sitaegs A Hafl: Uue fed ende ol el Tg BT &b U Bhl hA
Hedh 3T TATIST UfhdT bl BIeT e Yendfcids SHTd §ITdl &l




o fifdce ufdade & f&ed & &U & fAydAd At fobT I geardel Uerel fdht oild
gl

o U fhT T c&diaul fefdiaidhe ol IUANT hech Ulldl dhedal Al Tulefl &
gTeafdds Terd o eTvftd AT ofd gl

feofteaieoe & siavfa faely gfaent vd susfarar

o GINIfEhI Bl P> 452 hels GUY & Gedidul SUcheE] herd I gl

o fobeft 3muer &t fRIfa & Rofloiome fdecd dgc 3uaft & Tdhdr &l b a6 b
HATHAS H Th B 3c1geuT Uefeld fobar Iram o, fAa (T f3eT of 916 & clere
He D STNTeh] Bl f2fFice UATUH ATt fht 3|

o fafateet ol & BIAT & UTH s aIel 30 Iod felell deiTell & 40 Helg & 3ifddh
elfeleh cedrauil o Ugd g

o B Pl f2fice DL/RC (ST BTedd/Ucticheul YATUTH) IUHE heldl HTdl

8l




L2 ECLA )

ATSae deell faeea, Aead 3ile Wivns &1 f2fAes gare! & sara & 31837 &

J ATEeE g 3MAdIE U2 Edgofefics HIeieldl dob Ugdl, decsel AT ot dhedl &
3T A ga & ITHAIAT b AeTHA A IuAWImarf F 9 o a1 AT
AT Ufoharai ol a1feld doeell off STdT 3eed &l Ahdl &l

ATsae AAdel ol ATEMEum

ATsae Tde Dl dhisfell sifddbre b fdair 3er, faeft Tfiteddreret ar Fefta yonsst da
U, geTds, gethe IT 3&iedT, INUefId], el AT USRI bl ichdlel UgdTel &b
T feidfeld fasef! off Ugaal ITC yamer & &u & ufdenfeid fovar Iran g
ATEST Tl 3feTollal 31T Alelqgiche, faid T IIe-wsfeld &l dbdl 1 Ig fafatest
Yl & 31 TAohd 8, o oraeht 3fie gaen g & o1 fadeft orsg, sroerelt, g,
qIIeH YITET & 3¢ TI6el o fide i el dles A hafardt 3T
Sdpare enfdies gl &ehd &l
3fcfollel de Sfddeel a1 smfelfald hofarfedl, AMoedde 31adiE, T&eHd
TfchaT3il 31T 3UHUT fAthesdI3il & BTl &l Fobd & vl 3falullel 3 hce faecd
o1 STfeld hed § IT ST bl gfuid dhed gl
GTelgsiahe f I8 eaAfhdl & BfAd 3 He-SAd Gl ddg & gdics eMfAS &l
&dhd gl
o ofeld gHT dd gdT § od Blg &dIg IT Afch dely &U & Th Agcaqul
gforard! aiar YoTat ue gaes dhed gl
o Tdh Ie-ofald AT ad €idl § U §oTes ol Sfeidd 58 3ifaifd giar g, et
f& ol g arIed, 9o a1 Aade e fdeft fafele ©ed & Seeole ue
EICANC IR IGIN
qTZ-dT¢ A fddToTeled &U A UgdTel Gilal dTe3] el "3adell g & - foddl hig
Afch 98 &0 & fareft fdeed a1 deddh dob Ugd ol sifipd dhedT 2|

ATEde Ade) &b bl

feemae-sitw-afda (Dos) 3 Rfégeres Rsas-sits-afdda (pbos) &os:
AT & Solble deal Al (DoS) §AGT faded & delsl U grdt & Widl ¢ dife
dg AT 3icIeIell T WdTd of < &b | DDoS §HT 8ff Teh faieedar b el ue gaHoT
2, o5fdbel I St I H 310 giee Aefici & Sicd fhdT TdT & Wil EABIaE gel
fodfAd garfaeiTgul ditredde & dehiad gid &l

Ae1-gao1-a-fARRS (MitM) FHAST: MitM EHST Ad &IdT & UTd gohe dedlsc 31T dde
& TATE & &t HG DI AldATesd dbedl 8l

fobferor 3fie wftae fosfelar gare: fOhfelTT ST Th UdIE BT EHG &ADT & fadd
Uch gAIaE dafeid [aUT(d EITael & Elol ohl fHTdl hedh svaifolch EdTE &b
HATETH & IUAITHAr3H bl eidgerefics HreTanldl ol eNeerst & gael ol YTl dhedl
21 et fosferar fafarse TvTasit a1 safchdl ol Bfald ded! g, 3T MU ST ddh
3reTfelpd Ugd ol destel el &l




o STEA-TART HTHAUT: SIET-T1 SI3oTBIS 3Tl AU Beslol I Teb ATHY
adtasT 81 e 3repefald daanse! &t dorel ded § 3 fseft Th O Ug HTTP T
PHP I8 & T gaifaeiiyul (malicious) feh Slesd &1 Ug feshte &Tee Ue 3ol
ares fobeft fch & Hwee Ue e ABAUL Secics e dAdhd! ¢, a1 g Hifsd ol
Eaef greT foifad amse ue get: fadfeld oe dasd 2|

o UIHAE EASL: FC-WIe UIAdS 3felalle] oIllel &l 3ref § 3HeIT-3T UTds
3MAATDE TH UTEDD EMCDIVT BT IUAIT Hlell 31T Ag 3G deoll fas BIg
I I

o SQL Fuidelel TAGL Sclad-dlfesd dadigel & &Y SQL Suldelel Tdh 3Md
HHT T I8 gl

o THIH-ATEC fEHIRI (XSS) TABT: XSS EITcs faveft daeiTse & Serdel o gaffaeyuf
AT & I Suice dhdal & fooC diere Uel & dd Ednelsil ol IUANT dhed &l

o HI¢t B HoTolT (eavesdropping) FAGT: T sicddh ¢fthas & fdclel & ATed
& €idT g1 fdUdhe, Th gIieaTde UTeds, chfec I siae 3iie e IMNUsfld AieTohrd!
Ut e dchd & foidl SUL9Tehd sicdd Ue 8ol &ehdl &l

o ABAUL EABT: AGAYL DI 3HANBd ATCAdL b &Y 9 afvid fdbdT oIl Hbdl § Al
fasefl faecar & Tgarfd & fdall §ecics fohdT 1Al &1 Ig G bl def his & Uilg
APl & 31T STTeic Ue G oI YdIied I GIgel dehdT gl

o IFHAAAURL: JAHAAYL Th YbIL bl AGAUL A & fadid gHmIae Ulfsd o ser
P! lch AT Tloghe chedl & 31T fheld! b 3{ITdTel of dheal U el ol Uablfeld
heol IT I dch UEd Bl shich dheal b edichl &dT gl

ATEde el & G

o dicale 3iTudee: dicaic 3iUdce gl bl HAfodd dhdal 31T fhfelaT TNTTeTa, &a
3¢ ABAYE gHGI b fAdfed hedt & ST HASdT foT I1T, g¢ & fodifad fdeca
b Th oleddh UT dicale ol IUTNT hed &l §ol sledddl dl dart defi-ahaff sffaard
qToTe) A 3G Berg Ald! &l

o TS HE: 3MULIID g dlfach 1o & ST fdecd Ue gl dheall UTgd
g1 faely &u &, Fu1fdd smueifeles Hdalg 3Mssfec! uidt 3ile sifclosrsel efrersl ol
& ST 04, fhfelvr 3l eTedde/dAesdde ol IUTNT hed &l Hdelgid diufde
TG 31T 3MULIfees Troel oft 3enfIies wreget 3iie a8 OdTel ue Alfech dldl ol
3ffc e UfdaHT Bl HIeT U2 2ol AT [ADBIAd dHeel ol 3Ual efdTd &b AT &
Fder del hed gl

o fadeft ereg: facelt har AaTC 31Ut Jeiell Thdl dheel 3ie wireat wfafafadl &
feadl & U I ATSEC JUDBeUIT BT IUANT dedt &l AT &, BE eIg FAol e,
faeid, Brfchd 3T AT Bl fAhiAd Beal & (ST HhIHAD &U & BIA B T8
&1 Bft eraTaTe Ay eifds BT THefeT dheat dTest 3MYfd, Tiame 3fie anfefes gfaramd
G @Y STfeld Bedh Tab ShIe bl AgcayuT 31 Tiafie TarTa sTcsel &f Tefdl olrd &l

o FHH: H TGHT Bal, gL Bl BT Dl 3T Al S8l &b ST aicad g
hed gl Wdfd 3reifdipd Ugd U el & fdT Uges 3fAd a1 &f hieres I




pgee Slel bl 3dedahdr gdt eff, ghel 3/d gedale d gy &l feshe 3ie
TCIhIcs SI3aTehIs ohe Hdhd & 3T Iog Utfsd ATSC b fH@Ih led dhe Hebd &l
Rfage: 7 ardafas U & yded A9 Aot AT g-dA Ade UL Tefia & Jfed
gAs hed gl A AR 3T Afh Totefifae &del Aolel & AT B-Ac Ade Bl
3IaeesIs hed & 3 dTATEC] bl gob dhed &l

3igeeft GA: fdheft TITool & sftde & el el ATl ST 3icdafl o, hEce
3qerell o1 Th V(e i1 &1 Abdl &l 3iGeel! g falecal ol oldbellel Ugdl &ehd &
1 faeca & Sel el Ahd & 3icdoll Fde o dabale dhdl aff efates gl

sieefsila wiufee AgE: sideftgiy wiufde d 3fefd 3iie senfid wrefeft
3{ie § UdITel U Hifgep dldl ol 3T gohe UfdaHT ol dhldl U Z&al Il fadhiad
Feol bl 3Tl efddr & HATeTH A Hdel Ul Hed gl

fibere: oifch, I1 BIe dag, dlfach il o 5T UgdTol AT Hlelchiel TLTel b JTH 3
fOfeIT TNoTaTIafl bl 3iuTTet Sd gl fUhere 3det 3gedl bl Ul dhel & o5 2Ud 3ie
TSI /AL T 8ft IUTWT Te Hhd &l

Qae: Afch I1 AGal IdTal bl ddel, el AoAesi ol darcsel dbea,
STEade/ABde fadfed whedl, a1 &ursell Ue gHeI el (Ireft, &l gy &
SoIhIC theal) O oot Tt T SIoT ATeTahId! & amel 3feTdlg §-ic fadfd ded &l
AW [AGATET FAB: GaTfdoyul g2 dies odfch AT TGl SUTSade 3i1e
ABATL BT 3G 3T fAqeuT BHedh IUAMThAl3il b f[B@IH gaTes ded gl Afesdr
qrged, Tl foid adf, CIH (Ieallfdes) araed, folder ddf, pig 28, Tobare adf
3ic sBIece a9 dfed e fdeleldbIel hRIce ared 3¢ ddf WIsm! 3ie 818 grsd
P FhTl UgdTd gl

MTdhdTdl: Tcchard! AT Feell bl Fde A Sicdel, dod IUHeUN & HeTeidr
heal, 3refegaeRl ol Sifdd dheel 3l T8 UdTel U gdigd dheal & ST Hgcayuf
SOURTECae Tl oTtC theal, Y&Us theal AT eNYUT dhiel o 5T HATSaE g dhed gl

afTed A ATee Heamufezed

aTed &, HTedTT TTTdl 3iic TeHICT TRAT! Ue ATSaC &AD] i dad! J&T B
hTEUT gles & IuT A ATSEE Leall Tdle Ureifdchdl e I8 8

HTed & &> &b aul A flfelv] g §¢ I8 &l T Iowddeiid 3clgeul Hed iy feurd
d U2 2017 I ThfeloT T & fadrd ufeundeady $1 fRAfSTer & sifee &t aldt
gl

aTed & AaaUL gares aff 311a €1 2016 H, WannaCry SHAAAL gHS of 3fiel Uger
qfosd o5 3fe afred ame faord fSfAce (BSNL) Tfed e et &daal ol
va{Tfad faan

8iTed & 2022 H 13.91 BIE AT Feall Tcolt &t 5| J&are siaft off Ser ue
TS EAGI chi YP1 dedie olel Gt & adifch 8o 3iichel & dbdcd CERT-In gTeT fouid
&1 978 3112 &b bl 978 HATSTah I 2R 8|




o ol Iallfadl & dldvje, Tid Tsae &gell ol did 3MTdl & dl 8ied & hlelaich
SISl 3812 28 &l

o 3MTZd TTDIT ol el ohl ATsae Feell R & Fee & ST BE dhadl I61T g, forerdt
ST AEcAYUf Aol 3ideiedoll &ealT dg (National Critical Information
Infrastructure Protection Centre-NCIIPC) ThT ZRITUaTT 3i12 2T dTgae ddead
¢ (National Cyber Coordination Centre-NCCC) FaiTall 2T gl

o TP 3BT, HLPIE of STVIch] bl ATSaE Feeall Tdel & d1e & felfeld wedl 3fie
&c Dl gefald Tael & ddts & d1e A felfeld el & ST fafalest WTaehdl
31farTet e[ ot &l

o AT AT T ! Fefald bheadl & ST 8ifed & 3iofeienel T fadhrd, biofofl
&I, Eeell Teallt, Urefaies ddrdeit 3i1¢ Ufdfohan, dafdel geell sfifd 3fe[dresel 3T
3T, Sidefsiar HgdNT 3iie Ealt Ufelefur wid EfahIuT aft 3[UeiE oiTd gl

qamm(n)srfaﬁ'aa 2000

2000 &7 [T 3ffefSITa aimed oht Tde grer sifeifarafad fasar Irar o 3iie aredta
ATSEE Teell Dlofol I dANfGele Dheal, SCT el ofiiddl bl ZRiftd dhedl 3T
ATETE 3HULTE DI foidfAd dHeal b (5T et dree suTdabiaia ufafdsar diar
(Indian Computer Emergency Response Team-CERT-In) gmuarn‘éla fobar
7T 2|

o g F-Ideld, §-AfT, E-piaref 3ie futt &7 Afkd &g 3o ot oft Feer wear gl

o ETifas oTed & UTH P faferse, Talcaies ATsae E[eell dbielel ofel &, Ig ATSae
&[Cel JTolch! ol §eTdl Gol & fo5C IT 3fAfeidet 3T g 3fed SA-faferse forgal w1
3UGWT hedl &1 TE #Ted A AgAYU! Jaloll gfoidnel eid & ST Teh diofeft aiar aft
eTal hedl &l

o Ed 3MfAfoige I Faet Menfordht (deieret) sifelfdaet, 2008 & reaat & dHeifera
fa>ar I el eferoT B fahT ITC 3¢ HEAYUT 3ofeon & fotdat sergere, 2009 &
3ifeefad fobt ITC & Tl TTSciid ATSae eell ol tided] ol dalfed dhed gl

o TieMeel o 3o STdl b AT~ ATsae 3HULTeN b ot Ui & foldest o fST I
3ffelfoiadr, 2000 & YTdelel Tils IC, HA Scvagifolch &U A T Ulel A1HAUT Bl
Uaifdd heoll, difedl dich-giich 3fie MUSHadr &l Iowue 3¢ Feded 3T
S-pldr elETerst grer sel o el

e 2008 T IT 3ffeforara faseft oft afch, hUeht Ot TvToet (HeareRll) e B EldT & Al
3iTed & hYce HATEST, hgce oledd Il 3ied Edoll WENfIreh! ol U hedl
gl

oIS arsee Fean +fifd, 2013

o 3T HIHBIE of 1 TI5T8 2013 I HISHL EIH] Dl 2ldhol b [e5T ol ohi el 31T
&IITAT3AT b1 fo1aTUT Sheal s 352 & TSI ATSEE Seal sfifd 2013 lsd il

o T Sifd BT 35T ATDBIEN 3T He-TIbId! HeRT3il Algd el 3T ddre Urenfareh!
JUTITh A3 31 UaTdT3il & TUch TUdr:al ol YgT oheoll gl

o T ATSET eef sfifd 2013 el ot afifdes 3iie saraanfdes Hufadl ot geer &
fST el




el argae geai sfifa 2013 6t pza fReware
o g Sfifd el & ATSee &eal Igl & folucal &b [T oaTUdh, HEdIIaa 3i1e dA1dfgch

el & BT T TuaEr adme ded! &l

Sfifd & 14 3ged IATC IT € fAatdl erarar fararfor, wleres faahrar 3ile ufereor &
FATEGS & 3973 U I8 3f 5,00,000 HAAA Uelde, pelcd hifecs ol folaffor enfaes
gl

Sfifd & ICT SApTegdrIe & Wddl &b dael & TUTGifdc Hlelcbldl UTtd cheal, YafTdt,
qafeldiifeld, foaidrees, dfcha Ufdfdsar 3l Yotufitd il & armeddt & Ufafeharn,
TIATEIS 3i1E The Udelel & fHT Ufdeed dalal & BT Il 3iie &4a &g ue
24x7 Ao Follel o TToTell &l

g ofifd T efeld Argae gohl-fdecdl Sollal & 5T 3T 37e59T- 35T SuToA it
oHI UgdTel dedt g, forerd fafeieet 3cmel a1 darsil & & sidedidresefiadr 3iie ser
fafoiara bl Gfaem &b ST &3 ATeThl bl Wcdlfed heal b 3HBTdT Th AT
&I deilol ot 3dedsdr ot enfde gl

A FeA A enfAs &

fhadl, dIG6 30 AT & fST Th ooeliesl 311 Fefeld ATsaeedd datlell|
ATSE T3l 3¢ ATSEE Fde! bl dhal hedl, dufl & Ticbal UT Ufdfchdl 4ot & fST
SUSHT, ST 3¢ SierdT Yeielel TuTsfifddi Seilof|

&IT6al ol Ceft dTgae Eeal ofifddi facfdd sl & T Wediigd dheall uil
CUToffcioh w56, SATaefddh dehred! 3i1E HTeTTod Satdd JT3{ & 3ie]a gl

AT g ATSae 3HULTel & glol dlcd SiohdTol ol thdl dhdal o 5T HeRIMITd HedeTE,
qfobaTe, Urenfareht 3l g dailell|

gret1 Menfordht fataar

&g HIDIC GIel Weddl 2021 3 el Ylalfadht (Aezadt feenfaider siie féfdes
FHifear amare gifgar) faaa, 2021 (2021 faaer) ATt fase I8 2

2021 o Faer waforeht sifafaaet, 2000 &t amer 69t(2), 79(2) () e 87
dgd 1fed fobe I1E g

2021 & foiddl I Uges & fefaiad gael Ureniareh! (Freadd feenfaicer) forde
2011 & RITeT U STAT ITAT|

2021 foigdl teres 3fifear o Arefled IUANThAr3il ol Halh dellal 3i1¢ Th Fefald
31T egiddic 3ifelcsIgel ATIdIaeul & ST dieres HIfSar el (Social Media
Intermediaries-SMis) 3i1¢ dgcaqul leres FHifdar FAegeil (Significant Social
Media Intermediaries-SSMI) U2 <Tfdcd Sicdal & ST fAdTHAD &id hi 3erdol
Dol b ST Uer foe I |

Ig Eteres T ue Aot sraerel & dAfgesrait sile sreal ot geal ue faely wite adr
gl

gael Wit (Feaadt Renfader sie RfAes fifRar smamw dfdan) deies faua,
2023 (2023 HeltersT)

6 305, 2023 DI, sagifoierd 312 3Mact HATST (Ministry of Electronics and
IT-MeitY) o 3Teet faider 2021 & Telelel dheal o ST el UIElTht (HezadT



feenfaider 3ite feftices ofifear amare <fgarn) eierol foiaer 2023 o1 sifdefdd
fopan
o g deNelel g LDl bl dg dedhle o fddfl off aaama & dae & "woff a1
Ie5d T HTHD" HTolblel bl Ugdlel dheal &b 5T "ded Wid ghle ollfdid il &b
T sifigpd dedT Bl
o URH &, & HeNelsl F dhdes 3fieToargel AT huferdl I fAfSafdd deat &b
graelel eMfdics 8| ofdbel &1G A Meity of Th oI NG Ueblfeld fabdm foierdt
"de-diid elfdsar enfdies off|
o T A ShIg AIDIl AHfABIAT 3T HATHAT & a1 & fdveft oft 3ifeTesrgat
fewqufl, FaTae RRUNE a1 T ot e dhe Adhd & 31 fthe saidht daefely & T
3ifeTesTgel ezl ol Ffdd e Hbdl &l
o U AR A of dhde 3iieicdregal dlele Hifear shufaidi enfaies g, dfcdh Sceole
IdT UeTdT 3112 WhTees glfecT shufoidi Wid &ar verd aft enfaies gl
o UM BIE AT MUl dodol 31 (AW Zgdl &, dl Jog IT 3rfeifaiardt, 2000 T &er
79 & d&d 3(Ucft gefard g feifd Tl o1 wifes gl
o &efed gree UTaellel 3t ohgl I1AT g fdb "Tah Heded I&d glel 3Uced] Il glee
ot 918 faseft oft dftere uer bl Arsiaprdl, SeT1 a1 Fare f3d & ST Jaeerd
STEl gl
SIS ATS e e el 2uTefifd 2020
o T TTSHT Feefl TS 2020 BT AT 2021 3 T el ufese Afdaresa 3t
TS ATESE el Sdfeddch ob bIdicsd gl ddTe fasar I o
o TU(ITA hT 38T HTISE Fe&M 33T IUTaaT A FEME el & difc TIT6el 30
ATEST ELeT dTedehesl 3T STl thi Sgae deHiel be dd|
o IUToTl o1 B 5T ATSEE U3, ATSaE 3HTddhdle 3¢ ATgaeeud] A vleet ol
JIhal b ST fgdemeepl, ofifd fadfdarsil 3l wiulde odrsi & fST sfewmiiie
HAfeelel & & & Brf oheall 8l
o SHA ATRTL AU & Fadbich 31T Ueefel &bl favrereft &t &ft siraedahar 8|
aedta Rud d& sifdfstaat, 2018
o AEdld ffuld db of 2018 & RBI 3ffAfcigsr Ter fobar, fAgd ucBs (urban
co-operative banks-2igdt HgDIE db) 3HiE aprdaral sifudeel & AT AEae
Hea fGenfaicer 3iie & oT fddeuT feaT 1T &1 2018 & RBI AT BT e &:
o TH Hlelcd Follell Wil dbl 3fie 8fdlel 3ifUdeel b el &id bl olg
Urenfifohdt 3ie fefAesicheul & 3ieldhes dollal & ddich & e HATel
ol
o dbl Bl Yt ATgae FHobe Ydelel TITeIC dFellol 31T Uedd bl ol Gel
STl
o dobl Bl fAgfed &U & Fdel Jcichol ST Elses heol & [T Ulcdfed
Gl
o dopl oI Tet-fhfelvr 3iie Uel-dAcsdde dabefioh o &A1Y 3Ual Tad & BA
Sldiel Bl BN Dol A AT heall




o Toft et debl Bl ITdlel Ueeheul digae &deell & ST & ol
Jlelchichd heal 3iIig fefdices aIdraeur & oIrdre ded! ATaddd
Afesdrsi & faues & f3T gof feenfaidel ol uresel dheol TRt

afedta wyee smuTamIcstel ufdfdsar Eiet (CERT-In)

2004 A 3B ToIlaT IT, CERT-In ol relfidht 3ifaiferaet, 2000 i ereT
70t & dgd wUd el sitees vaedt &, ot hwgee deer el Teasil & afed
giel ue ufdfehar ot 2l
CERT-In 3{Yoft ATATEC UL Il & YHTE P HIEH & AT Igl Ue THTHehdl Uel
el g 311 24x7 U YfdfohdT HERIAT $&ob Edlfesd ohedl gl
g "eoll foiareur 3iie ufdfehar Adrail & dre-&rel geel I[uradl Yseel dar aft
Yerel dedl
CERT-In ATSEE el & &4 A fagatiosiad brf dhedl &
o ATSEE T3l YT oIl bl HIUEUI, faesuuT 3T TaTe;
o AT el U3l ol Ydlalalel 3T 3ee,
o HTSEE Feal Tearsil & fouesl & fAT sMUTdobicstel 3UTd;
o TS Teoll Ufdfchar Ifdfafeay o1 daredy;
o HTEST U3l ot el Feell, T3, Ufcharsfl, eiavaTd, ufdfcsar 3iie
feaifeor & eidifera feenfoider, eesrg, aierar sile 3ile Adus oiidt e, 3iie
o TSEE deell & ddfad B 3 i ol farerffed fohd ol &Hehd 2l

G| Wfﬁﬂm 3[q&edell HeeluT &g (National Critical Information

Infrastructure Protection Center-NCIIPC)

NCIIPC T ZRITTSIT 16 TeTadl 2014 &Y IT 3ifAfAUaT, 2000 Ft &ITeT 70T & @& oied
TIDIE gIeT ohl I1S oft|
o1d oot & fRa, NCIIPC BT AU Fell 3adedell Seelvl & ATHS 3 A
Siigcs Tulefl & &u & foigch fobar Iram el
b 3HfAfdTh, NCIPC 1 TSl dabefidhl 3fefeienet 918l (National Technical
Research Organization-NTRO) i Tdh SchTs el Uildl & 3i1¢ SATHT U YelTal
It Brafesa & iadfd 3mar gl
NCIIPC 1 HEcYUl el fotdrd! aid &b 5T AT e & Hdel ohi folvrerstt
3ie fUTE el 3aedds gl Tgcayuf el o efaies &

o erfdp 3iie Huaf

o dfasa, facftar Aart 3ite dtar
qeeidIe 31T el

o Ufddgel

o ¢lghle

o HARD 3¢ ATduifolch e
NCIIPC & o Hgcaquf &7, fadly U & fauiest 3¢ FHaif o, dveail & e ofifa
dAfeefst, ol HATSIheUT 3¢ ATgae el NIdhdl & fT be feenfadel ol
AHGAYdD B fa5aT &

o




fafAiess aafasara SeT HeeluT (Digital Personal Data
Protection-DPDP) 3ifeifaidat, 2023

11 39T, 2023 ! f3fdces aAfdhIrd scl &eeful sifelfaad, 2023 (sifefadd) o1
8iTed & eregufd bl dgarfd rd gs sile Sd Il erofusl & Uahifeld fasar
I

DPDP 3(fSfcidd HTed T UgeHT SeT deefur fafsiaat g, 3iic Ug ared A aafdbIra
22T P YEHEH VT & ST Th SULHAT 10T T 2l

g fefdces Afhrd ST & Udicheul & 5T & deg & UIaellel ohedl & ol
fhdl & Yol Afhld Scl bl geel & TPl 31T der 3gedl & T 3ie 3Td
I T UTeifaleh el &b ST CA AfchIld 8¢l ol delfeld el ol 3HTaeddhdl
Il ol UgdTeldr gl

Ig Jfefagd dfed 3T AT §, dTell Tdew, Hodl, dabadd 3T Brears avg
Plelel &, 3¢ ST Dlefel dollal o ATRBISH P edihle Beal b AT "he' &
ST "she" 2I6G T SIS fobdT I &l

ard fagia
g sifAforad fodetfosfad ard f@widl ue snenfed &

fHITd Sl &b HgATaqut, def 3iie Urecell U o fHesid;

3eeg T T fawmid (fhaTd Sel &1 IUUNT hde scl Hfdus & gafd ura
el & T fafdee 3ged & fT);

8¢l oftcheul ol faegid (dhd 3dell gl fchld Sl Tdhdl dheall fadel fafdte
32,20 1 YT oheol &b [T 3Taedb 8);

Sel detahdl ol faegid (GfATNd el fds Sl &al 3i1e 3ferdal 8);
agTeuT e &1 fAgid (31 B Hd® dd dob dIeld deell uid dob s fafdse
3620 & 5T sdD! TTRTBAT &l);

3fAd Feelm 3T ol faleid; 3iie

STdTecel ol faesid (ST sl 3iIe [Addeh o UTdeleil b Iecstiall o foufd 3iie
3oostioll &b ST €8 3ITTel &b AT &) |




sceeic 3TH fAH (Internet of Things-10T)

o TeIalc 3T fAlve erse ol dicuf U3 gC 3Udhevil 3ile Ulaforchl & amelfgch sicad
& g Uil 3UBevil 31T FR138 & AI-HT Tad 3udhevil & ot dare &t gfdem vere
Hedl gl
o IS FU Y, loT Trutaref bl "Hioil" Bl Sceolc & &1 Toblghd dhedT gl
loT &I BT
o loT fOccd arEdfdc TAT A S¢l & g 3T TETol-UeTel &b HATETH & BIH ded
gl TH loT YUl & offel uesh gld & e faarsd, loT ef@dsere 3 v
AMfhsehes Gotle Scethdl
o TS fEATSH Th IUhUT &, Wdl Ca3iidutal, EeelT ohardl, AT TS 3UcheuT fiidd
ST SfHAAIC & ITE 1 TE 3(Yal dIdTaeyl, IuITehdl Seiyc AT IUANT Ueof &
3T Thd dedT & 3i12 30! loT Tt dselel & §ceele Ue S¢l aTe dedl &l
e loT Tfthdherel T3l 3i12 AToedde ol T &g & uil fafalesl IoT 3Ucheull & Urtd
3CT bl Tchigpd hedl &l Ig & ST bl [AedyUT dheal 3i1e Ffd faufg &al & foT
dieftel SfoloT a1 BfAd gfegarar (Artificial Intelligence-Al) ddbofics T JUTNIT
SHedl gl
o fAUfg QMU loT BaTsd &I FfAd oe RT oI € 3i1e 10T f2arsd e galye ue
AATET & Ul ohear gl
o loT f3aTSd Bl IMfthches Yule ScIthd b AT & YTeld fosaT A AT gl
loT 3UcheUll & 3&T&eUT
WHolaes Bl
o TUd B¢ adlch & fAeTd digall, tid PhIdl, bl Scdolc & Gilgl Uil HAchdl gl Tg TS
Seldhdl, SWhicaldic faecd UT Ugi db fds digel b dholaes Jied b AT & aff &l
Ahdl &l
o gT5a¢ & Vcefdl 31T dIgal glall ol falrerell & T Taeftosee, aa, Tisidfiee,
afgidtce, ufgdl 3ile gefel &b & SCT Tohdl dhed &l
WHaoldes e
o THIE g fEaTSel BT &U & T bl GefdT 3iIC el & qeile & AT-&d1e Ty
Sicafdsar 3 Feme ue dbfed &l
o THIC 3M3CHE Uid YUl faulesl & IUNT ohi folvTeleft dhed & 3i1e TS diece
Sgde dTudATel fAAuT UeTel hed 8l
o EIEgIUlfalch fAdcd S9fld & Udelel & fST loT & &1 IUANT e Hdbd g uidich
loT HI® f3aee daTg b &[T oI Udl &I Aohd &l
o CIATA &b dlc, Feell e 31T UTefl f3ard fedaree weft uley gee yunfesar Hae!
T UdT &I Tbd! & 3 308 eI dhd! &, 3i1¢ T2 & ANBD] Bl 3¢ ol ddhd]
gl
ATE 2ree
o 10T 3NN of 2rgel fotdiotel 3iIe Sovhlegarae b TEILHTd bl 3ifeich el Foll
fear gl




e loT 3{GUIN o1 IULWT 91 I[UTerdl 312 fafdheur & e ol AU, THIE Yblel
IART & AT Hulf fdd Bl Dl deal, AZAYUl govblegdae & AT TEeda &l
ST&edl ol Ydl &91Tel 31T opeles UTfdIT Yaeiel & AT & Hlthl g6l b [T
35T A1 AHaT 8|

JadTEe

e |0 Tftcsaberel deffol ot fathesd Elol & Uges &l 3eTohT 3ieldlTel o391 &iehd &, foierdl
3dlgol sI3alClsH dhd EBT uildl %I

o fADI Bl Fafdd Tl b a1 H AdTdelt Gal &b BT gosdie 3T fdzcds H Ugalal
AT IUYBUT & HT- AT hRce fauTel dhafel ol IUANIT fasdT STl &l

Td< Td ufdaget

o TIUIIh 30 3HENID 10T IUHUT Sodgt Udelel, fachdT Fdel, T3l Udelel 3ie
foterffed earesita afgd 3Yfd $j&TeT Ueitisl & Hee ohe dohd gl

o TG Shufctdl ufdeiufdal ue ofuie eaiat 3ite felfder AT ug gerst ol ud @i
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