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1 . .Pru rlrupur g lr ur I utr Oru nru.; n q]r utr n rfu p, ruqqutr n rtr p'

. 2upnrhfr U4urdlrutr,

hutrdtrudnrln4h'

' Uu14uqLurlfrtr puqtupurllutrnrplutr {uplnrpltutr flbtlunpuftrbpqbunfr!uQurtr

2nr!u4[ pudLfr qfuru{nn duutruqbm,

3.clnponr4rlutr {utpn u durrf[hmtrbpp' Ubppftru, Fb1qpu4, 2o2s p{ulurtrfr

hnt1unbdpbpfr 1 9-25-p:

4.(purflrpn11 Unndn (run[rulnrpJut 4hqpnrd)' gbpr]urtruLlutr rllrgurqqurlfrtr

h n r rlurqn p 8u ! g n rp.; urtr pb ! b p n rpl n rtr ( G l Z) :

5.$npOnrqrlutr bqrurnru14p (ru2Juurnrutrprul]rtr nop Jrtr+ph 1nr&dutr hrutftup hn

furufuuuhurlu6 qnp6nr4n,dp)' <9ru1nrtr ftrbpqfrru hr,utrnrtr (u.rlurumu.rUnrd l1flriltulul4rrlnrtr

hurlultrpurllrtr qrupqurgdutr (SE4Resilience)> Snr.uqnh 2p2urtru14nul Llruqdur!bnq{u6

uhtrbnqhunhlluth nlnpmnul ptlu:htr qnp&Jrptrbp> pbtlul[r hfrdtrurLlutr trquunu[tr hn

tlurutrurQ[gtrbnh r.lnr.n trnp hilrnnrylnrtrtrbp tr lupnrlnrplnrtrtrbp qupqtugtrbt htrbnqbmhltu.lh

n 1n p r,n n uI p{tu.l hL qn p6frptr bn h {bn ur pbpl r.u 1:

6.PtrbrupIr[ru& phrlurtrbpp (hupgbpp)' (tulururnutrfr (utrpuqbunnrplutr

quun{[pulqnrplr.utr hurdup hLqoplru urlgp trbpurnbt h ,Ih Zrrnp uurhfr14u2unbn h 2p2urlgbp'

,,t[bl{unnuhLbpqfttulfr hurdurt4upqdtutr Qbtrr"npnb> (EKC), <lJfrfuur;1n alnrqJrtr[r utr{urtr

frtruunfrmntulr, <hlhLlunpn{n1{nryfrtrur> (DSo), <Utr{unutrqnrplutr hrur.luL{urpqrftutr tlbLmpntr>
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(SCC), Ubppftullr (urtrpurqhunnrplutr hurlnp4tftutr guLgh oqbpuunnp (TSO), <Ctrulqbp

htbU m n h U, tr < U bp pfr ut h hthU m n tu ftr bpqfr ur1 fr pn p u ur > (S EEPEX) :

. nktbl{unpurftrhpqfrurlfr hurdtuLlupqrlurtr l.lbtrunpntr> (EKC) u{gh 2p2urtru14nul

duutrur![gLbpht] trbpQulurgr{bt h Lbpur6ut4utr uuh[!u2urp' ttrhpqbmfrtAurlfr

nlnpunnrrl p{uthL qnp6Jrptrhpfr rlbprupbplu[, nnn trbpunnrd hn 6purqpulfrtr

lnr6ntdtrbp [r 6urnurlnrplnrtrtrbp' Transmission Network Analyzer (TNA) qnnthph

t4[puntlurlp, ptr4hurtrnrp url4truptl Uhpphtufh htbtfr"npuftrbpqbunhU hrurluL4upqfr

r{bpupbp1tu1, UbppfrulJr (ruLpurqbunnplutr TSO-h l.lunnrgrltu&pp, UbppfrurlJr

(utrpr,uqbrnnrplutr htrbpqbr.nfrU*th nlnpunnrd prluthL qnp6frptrhpfr lfrpurndrutr

nL puughtt U unqur{h6ut1 p:

nkthUr.nnurhLhpqbmfrU hudurLlurpqfr dn4blurr{nptlurtr qnp6frptrbp>

uuhfrlur2urnnLt trbpuQurlg{bt h ftrbpqbun[lur1fr dnryb1u{nprlutr qnp6]rptrbpp tr

rlnutrg oqLnuqnnbrlutr 4bqpbpp: LhpLlulurg{b1 | 2nrL1u4[ dn4b1u{npdurtr

Spruqpurlfrtr urqurhnr{rlutr qnp&frptrbnp, htrtqhuhp htr <Antares>, <Plexos> tr

<PyPSA>, npntrp oqLnuqnn6r{nuI bU f1b!r.npruhtrbpqbr.nfrLlul.1urtr 2nrl4urlfr

{bp1nr6nrp1uL tr qlutru{npdutr hurrlup: uthpntr2url 2nrllurlfr dnqbltu{nprlutr

&puqpbpfrg <Antares>-Jr hfirltrutlurtr trqur"nurL4tr h hu2{urnllbt

flbl4mpuhtrbpqbr.n[rL,; hurdtu14r.upqnrd h1b!r"npur!urtr Llurlutrtrbpfr r"ntrrnbuuqbu

oqr"nfrrJul pur2funrdp' hfrrltrrlbln{ htbUunpul.1urtr Llulurtrtrbpfr r.nbfutrIQtut4utr Lr

untrrnbuuLlurtr qurpurdbrnpbpfr Lr quhutr2urpQfr {nru, huLt <Plexos>-p

htrupur{npnrp.;nrtr h unufru dutrpurtfuutr rlnryblu{npb1

flbt[npurftrbpqbunfrluLlurtr hudulrupqp' huz4h unLbln{

f1bl1mptuftrbpqbmfrlurl4utr hutluQurpqfr grutrgnrd hLupur{nn lunmtr+nrntrbpfr

urq4bgnrplnrtrp: nhtrbnqurhudu!upq[ {bp1nr6nrp1utr, gurtrgh ufrdnryurgfrurlI

qnp6frptrbp tr oqLnuc+nn6durtr rlbr4pbn, uuhfrl4ur2upp purrlL4urgu& hn

hlhLlunpur!urtr gruLgh hfrrltruQuL ufrdnrgurgfrulfr qnp6[ptrbpfr hurluunnun

Luttttulnl4hg, trhpurnlul (PSS@ED, <DIgSILENT>, aPowerFactory> h (PSCAD),

(TNAI> iln4b1urr{npdrutr qnp6fptrhnn' ntrr}q6b1nr{ 4purtrg r}bnn hurrlurl4upqu{htr

nruntdLutuIpnrplnrtrtrbpnrrl: Ugh ptrprugpnrd ]rpu!urtrurgr.{b1 h ,Ih putrh

ufrtlnrytugfrntr op[truLltrbp' dn4bll{npdurtr qnpEfrptrbpfr Llf puntfurlp'

fLhpquhnupfr r{bp1nr6nrp.;utr, {puprul[tr nbdfriltrbpfr {bp1nr6nrp1utr, +htrrudhQ



ufrdnrgughuJh, llrun6 rlfrurgdurtr nrunrdtrulufrpnrplnrtrtrbpfr tl

f1b!rnpurrlurqtrfrurllqutr urtrgnrfr! qpngbut,bnh rlbplnr6nrplutr htudurp:

<Ctrurlqbp hthlpnnhU, lluqdu[bpqnrplnrLnrd 2p2ru1gh ntrpugpntl trbpllulurg{bg

Fur2fuh, gurtrgbpf' 6pruqpulfrb urquhnu{rlurtr qnpdfptrbpfr r{bpupbplurl

uuthfl4u2tup; npntd ntr+qnLltlrub hhtr rntfuulLbpfr hurrlurpuqpdurtr, d2ut4tlurtr h

qruhqutltutr hfrrJtrurQutr lnr6nrdtrbph {bnupbplurl hurllnnm

m br1bL1 u r"n {n rp1 n rtr :

oLIfrfurulln rrlnrqfrtrlr utr{urtr frtrumfrunnrmnril, ur2fuurunuLfhgt bnh qn,Illhg

trbplltultugr{bg unbrlh[urnr{u!rutr hudurL4tunqbnh, bppl.rbl4nrptrt, Llunu{urprlutr

hurdul{rupqbnh, qnp6pLpurgt'bnh l4tunurluprlurL hudurU,rrnqbnh, frtrlqf'uf'p btr

flbllrnprullutr ftrbpqJrulfi urpunurypnrplrub, hurlnp4durtr, Llurpqur{updutr

Llurnu{urprlutrtr nrqrplu6 6puqphpfr {bpurpbplul uurhfrllur2urp: Ujtrnrhbrnh,

ttbplu1ug{bg <VlEW4> hudrulufrqp, npp uunbrl&4bt tr rl2uLar{b1 | frtruunfirrnnru]r

ru2[uur"nurUhgLhnh !nrldfrg: Utt hnbtrhg Lbp14tulugtrnrd h durJutrrrqurqhg

fiLunbqp{ur6 <SCADA> hurluUunqh lnt6nul' Ftunr} Lr puZlurlur6 llunrurlurprlurtr

hurrltu!urpqbnh huilulp, ht tqhuhp btr Llndnrtrul 6urnulnrplnrtrtrbpp h uJI

hbnu!urnu{up{n11 hutlullurpqbpE: (vlEW4,, huilul.lupq[ trqurmrul{tr h

un{ulttbplr 6bnppbpnuJ, frpu!urtr durdurtru14fr rl2urLlnrd, rlfrqnul[rqugfru tr

trbp[,|u1ugnrrl, m{urltrbpfr upfufrt{rugnul, huLt hurlulqurpq]r purqdurqutr

QnL$[qnrpugfrurtrbpp (VIEW4 SCADA) hudul4urpqp 4urpdtrnrd bt] hupdup

puqrlurpfr4 t rtt hurtlur!urpqbnh hurrlup:

Lufuurunbu{ur6 hn trurtr [nqu[ uJgbn hurlnp4rlutr gutrgurlfrtr oqbpur"nnpfr

bLputlrulurtr (bq Fblqpurry 20), pru2fudutr gutrgurlfrtr oqbpurr"nnplr

tl u pqur {u p rJutr h u bp {bptr bp fr q u h q ub rlrutr u btrl ur t1tr bn, [u Fn n ru r.n n p fr urtr hp :

ubppfrurlfr hurrlnprytlurtr gugh oqbpurunnpfr (TSo) llnnrlhg Lltuqrlu!bnq{u6

huLryfiqrlurtr ptrprugpnuJ trbpQurlurg{bg TSo-h ftrbpqbun[rl.|ur1Jr u 2nrQtrlfr

14urnur{urpdurtr qnp6frptrbp (EMS/MMS), npntrp !frpurnr{nu.I bL Ubppfrrulfr

hurrlnp4dutr gugh oqbpuunnplr Llnqdfrg: UltrnrhbunLr ptrtrup14nrdfrg hbunn

tr ru fu uun bu {ur6 hn zngurlg Ubppfrtul fr hurrlnp qdurt g urg h oul hpur.nn pfr 6p uqpbp fr

tlunu{urprJutr Lr ubpr{bptrbpfr quhqtutrduL ubtrlulltrbp tr pug ptrtrupLlnrd

!urpqur{untrbnh hbrn:



. oUbnFhurJh htbUmnuhtrbnqhuth Fnnuru) (SEEPEX) uJgh 2p2ubul4nul

u2[u u r.n ur q 
h gL bn h q n ndh g tr bp 14 url urg qbg hbq Ln p ur ! urtr htr Fpqh ut fr u ntrun p ul frL

hupptullnrd oc+Lnuc+nn6,lnrt p{urthtr qnp6frphpfr, lrLlqbu truLr Ubppfrulfr

f1blmpuuftrhpqbunlrt,;rul4r.utr 2nrL1urlfr t{bpurpbplrut hudunnr.n ul4trupL4:

. nUtr{mutrqnrylutr hurluQurpqrftutr Llbtrunpntr> (SCC) urJgn trbpurnnuJ hn

f1blunpulutr gurtrgh ,{nu, ruqrybgnrplurtr qtruhurr.ndutr prluthtr qnp6frptrbnh u

uunrutr4urprntrbpfr {bpurpbplurl uuhfrlur2uinh trbpLlurlugnril Lr Qurpqut{tupru!utr

lq btr rn p ntr I 11 ur pqu {ur ntr bn h h bun h urtr qfr q n rd:

B.(utrrylrqnriltrbp[r drurlutrtuI ptrqnrtrr{u6 npn2nrd!bpp,

q ru1 rlutr ru {n p tlru &n rp; n rttr b p E, u u n p u qp rlru & tfr u u m ru pnphn E'

S-op1tu nrunrdtrulluL hutrqfrqnrdtrbpfr ptrpurgpnrd ptrtrurpta{bghtr

hurdr.uqnp&urlgnrplruL htrupur{np nrrfrtrbpp Lr dbnp pbpr{bghtr trufutrutlutr

quldurLu{np{ur6nrp;nrtrLbp' nh[bl{unntuhtrbpqfrtujfr hurdutlurpqrlurtr Llhtrrnpntrfr), (EKC),

<Llfrfuulln alnrqlrtrfr utr{urtr lrtrur.nfrrnnu.nfr> h Ubppfrurlfr hurrlnp4du-rt, grgh oqbpuunnpI

(TSO) hhun hhr.nurqul qnp6nrlnrplnrtrtrbpfr U hurrl.umbrl trufurudbntrnrplnrtrtrbpfr

lr p tu 11 urtr ur g durtr r{bp ur pbpl u 1:

g.unrugup14nrplnrbt bnE, l}nuug Etrprugp mu[nr {bpurphplul runru2up[t bnE'

hqtutu14p, 6h[, drurf[1hrntrhpp, qumuuJuufuruurnrtrbpp, ru[tr[ru1{nn unr1Jnrtrptrbpp'

Obnp pbpt{ur& qurldurtru{np{rubnrplnrtrtrbpfr hurlurdultr trufuurr.nhu{nrd h'

2upnttltullul4urtr huduqnp6ur!gnrplnrtr hududultrbgt{ub nrqrlnrplnrtrtrbpn{, npntrp

udpuqp{bgf'L hutrqfrqnrdtrbnh ntrpurgpnrd, trquunu! nrLbtrurlnr.{ urquhn{h1 trurfuurtr2{ub

qnp6nrlnrplnttrtrbpfr [pul4urtrurgnrdtr Lr hbr.nurqu hurdurqnp8ul4gnrpJurtr qupqurgnrdp:

<ur2Llh tunLblnu[ hutrrylrqnrdtrbp[r ptrpurgpnril ptrtrupll{u6 pbrlurtrbpfr

unu2truihbppntplnrtltrbn[' urnugurpl4t{nrrl [ 6bnLurpl.1b1 hurduquruntuufuurtr pLUJ[bn'

h ur rlrld urlb bg {ur6 qn p&n r1n rp1 n rtrL bp lr lr p ur ! urtr u g rlutr h u rlu p :

( u q n p w q p n ry1 n Ltt p, w LI u w p fi tlp)
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