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METHODS OF OPTIMAL TRANSMI SSION GRID DEVELOPMENT
WITH THE APPLICATION OF GEOREFERENCING .

Abstract:

The topic of this doctoral dissertationtie evaluation of methods for the optimal transmission grid
development both for the lortgrmand for the midkerm horizons. Along with that, the dissertation
contairs modification of thechosemmethods in order teespond to challenges faced by the engineers
in charge of the transmissignid developmentThe idea for the dissertation came frtre practical
experience of the authoegarding the issues faced while coming up with the strategic decisions, as
well as the evegrowing need for automatization of the certain parts of the planning procedures.

In the very beginning, the reasons behimgl inderlining of the fact that dissertation will contain the
suggestions of the methodologies for transmission grid planning on two separate time horizons need
to be justified. In other words, it should be explained why it is not recommendaigplydhe same
method for the transmission grid planning on the {tgrgh and on the miterm horizon. First of all,
thelong-termplanning of the transmission grid takes into account time frame well beyond the initial
ten years from the moment of planning. Thisams that the availability afput data isquitelow and

that the reliability othedata, even if available, may haestiomble Hencetheresults of this process
should not be taken verbatim, but sesanindication oftheareas in which the needrfthe system
reinforcements magrise in the upcoming period. On the other hand, theteritt development (five

to ten years in advanckasts the set of input data of higher quasibthe resultof this process can

be seen as identifiers of projects twhich the resources should fygared Now it is understandable
that the application of methods for letgym planning on miderm would harm the reliability of the
procedure, whereas the usage of methods for theéamidplanning on longerm could beerceived

as the sulmptimal distribution of the resources. This is why this dissertation proposes individual
methods for both of these, with the method for lemgn planning based on the mixedeger linear
programming and the technique for ri@m plaaning based on thaodified differential evolution.

One of the major differences between the proposed algorithms is in the manner in which the objective
functions for optimization process are specified. For the-teng planning, the author of dissertatio

was the one deciding upon the@ounteringthat the criteria that were taken into consideration in

the part of this dissertation dealing with the sredm planning werselectedn thetight collaboration

with experts in charge of thgrid developmentn J oi nt st ock company PpEI
EMS), the transmission system operator of Republic of Serbat.goalwasachieved bycreating
guestionnaire that asked engineers employed in System Development Department of this company to
selectthose aiteria which theydeem essential in thieplanning proceduresThe results of tis
guestionnaire were then included in the optimization processes that were carried out either directly,
as the objective functions, or indirectly, as the conditions thataable solutions needed to satisfy

in order to stay in the competition to be named optimalhdiuldalsobe underlinedhat, with the
appropriatemodifications, the developed procedure could be used for the other situations in which
the priorities otthe grid planning engineers would be set diffdgewith the basic principles of the

al gorithmoés oper ati on saneseftingnagd code dinesshangiey toa n d
accommodateew conditionsThis should be seen as confirmation of the developedt hod 6 s abi
to adapt to the varioysossibleusers and situation$hat kind of flexibility is particularly important

if one remembers the rather volatile conditions under which the planning process happens nowadays.

vii



The mentioned flexibility of theeveloped methods can also be shown from the other starting point.
One of themaindownsides of the softwateolscommonly usedor planning the transmissiagrid

is low comprehensiveness of both the ways in which the input data related to the gritboktcac

are fed into the tool and the ways in which the results are presented once the calculations are complete.
Both of these are regularly based onrda@erunintuitive spreadsheets. Also, there isspecialized
option to include the attributes of the terrain upon whichgtiekis placed leaving the involvement

of thoseattributedo thee n g i reeperiernced Tpreventhis, methods suggested in this dissertation
are founded on the combination of the techriledih on the system that is being development and the
geographic datanthe aredhat iscorresponding to thgrid. The georeferencing is used for the long
term planning as an aid in determining the locations in whicbdhstructiorof the new wind plats

can be expected, whereas, for the4teidn planning, iis usedasthetool that isplaying a vital role

in the conversiobetweercontinuousaanddiscrete domain, enabling the application of the differential
evolution for he problems of grid developnethat it would usually not be able to tackle properly

Another issuef the majority of thesoftware tooldor grid planning ighe consideration of the space

as the twedimensional plane. By introducing this simplification, these tools encourage the definition
of the length of the new lines in thed independently of height coordinates of fats of the terrain
across which the tde of the new line is set to pa#s some situations, this is compensated by using
empirical methodsThiskind of approacttan harm the precision of the obtained results. In order to
improve thereliability of thedesribed segment of the system plarmprocess, method proposed in
this dissertation contains addition based on the modification of the brBesitbearch, allowing for

the third dimension to be taken into account when calculating the lengths of nevAloreswith

this, the applicationfdhe mentioned technique algmvidesan option to consider even more aspects,
such as the existence of the city zqties protected areas the keraunic levels of the possibteites

That way, the space is shown in the algorithm in a way much $totes reallife situations, which,

in turn, allows for more detailed modelling of the grid and every element in it. By using this model,
the engineers can calculate the impact that new projects, considered for strengthening the grid, might
have way morecurately that by applying the already mentioned simplifications of space modelling.

Finally, in orderto avoid keeping the matters on {marelytheoretical level, the appropriate part of
dissertation focuses on the consideration of the possibility of implementing the developed methods
into the everyday engineering practice. For that goal, potential obstacles that could be faced in this
effort arepresented, starting from the w&hown inertia of the corporations such as the transmission
system operators, over the needs for modifying the existing processes and procedures (which could
cause resistance among the grid planning engineers), downunlittedy event of unavailability of

the data necessary for proper integration of the suggested technigues. Following the listing of these
challenges, the measures for their overcoming or, at least, mitigation, are proposed and described
stepby-stepfashion based on the experiences of the author and the literature covering this topic

Keywords: renewable energy sources, wind power plambsyer systeninfrastructure, connection
of renewableso grid, transmission grid development, optimization teghes, georeferencing.

Scientific field: Technical scienceé Electrical engineering
Scientific subfield: Power systems

UDK: 621.3
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M MdzZO O dzO o tcOIsddzz o j Istesls zteB (fizigi figsH tcy Bo ® d dz@ st
HS Istej dzzIsS O HBC BtoL d dzO 9 Glct®Odz dijls tf teg tb 1Ij d 2@ ted Jzlis t6
sH Isj cttOdzdyj, E fMdzEyo' ' & k S lkzteBddzO tMlsO’ j
shlsj<jV@sdzdSts Bd Mj HBQHSE tsksiizjiedzts] dAD AL to f RO |
ddmMSdds BteL dzZORO 9 jIste®, HBhdzts Bd Mj HB LOC? ZyS
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i Bisuyd®j MO ftsdLoBHS sd jdjCkedyds J dajte
o jteslskzteBddzi ] o0 otcjHMsHKHIS2BEISdd] o jiIstcO
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Bdlsd BL &GP daz® B&HBL JdzO0 9 jIsttO fttj HMIsOo? O sd
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f OCMd B3O dzdzO tc O H dzO curdatwihdizPeedS jtHstg O z( jdadnls O Sz H d
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221 OLots’ ojbttsjdjtejlsdSj k Mmojlbk

10St5dz HjWdddMO® O shdsedds: ftddydfO tOHO Isktksd
2O d3j ¢ J dzaj ¢ t5dzls tc GipdEOIEQ S, 2 d2Ofierioddd S st OS¢ fHtoj HMIsOo ?
cOLots" O ojltesjdzgitedjlsdSi &k Meajlskz d IsjdeHjdeyd O
sOCE ‘j jStdsh¢d OMfjClk Sote fsyjmo oj< ftsdd
<d odhj dfs@y Ypmmj<jds bjrddycts’ bOyscd cdzjHdhIlsO
fslstecjBdes dMlsO<d Esdyoe" ¢°'d 'J ftteOMmls dzOL d o dzj
Cs'"d o jbtesjdzj SlstcOdzj LOEZLdBO & E ftesdL otsHdR
HO ' jJ ftHdLOS ] o jbttsf OteCtso 0O tseteOdedyj dets d f totsfl
ltedlstsdy dste O B dIsd Mz j dzO dzj L Odzj &30t do © € sdzd y
sB&OMIsd k St t° M) JjdiSkwOdd cteOHd,k fip jj MdsS Gftp
GOH IkteBdd®. wRtGHds Itdj, &sSY4 Mi LOC?Eydlsd
sztcBddzj HtsomsHd HB 9j<j MdOc] Jjdzi SClstcOdzi Ct5° O fy
B? ] dMittedh < k@Mt dztpEhtectc0D0 ff sEHddPs jC BPO 9 dIS,

ltco O o9 jlstetslsizteBddzO dzOd3j ¢ 4 d20 ftesdL otsH® d Jjdzj Silsted
19. 9jC0O0. [(dgjtwed O Gjdagj tedmMOdzO f§tsBs<kz Isj Iskwsd
LO Mo jls? O OF j [@k < | HY b ts dfORiz® |j I@B®O P, d dzfls O dzd ) O da
d, kL i CdH], ctbtot] dipy B B @azsdze@ @O f sifd
CEHARBO o ddyGEHDPYgd fsds<kz ¢t di j CtjsftOizOto
so kz Mmdidfslste Jhjilz® < d Oealj] Mikeats j Ists HO M ddzMmilsOdzd fr
sH MM Gt d jJ dgj SOHO HJj dztso Ots dzj Hisfplsd ) dzts, MO ¢
CoOs MOMedd3 LOL EdZOdz yd? . Jeot ftsMmijeBdts HsBd O dz2O
Codzj teyd " Odisits dp jsteydhH d dzOBO dBsckz f tetsdzO< d 1MW tcB d dzj
[88], C¢Ot d Iks HO Mk &k 2023. cetHddd 5 fteoad fLkis
SH 6HMWI[B9-90].) sMmiBdets " LOdedd3? doets dfmlsO<d yd® jddyk
MifbBg@®& 2023. ctHddzi §tsMisOeddzO toj € tstcH dakzdzp =g ofi ‘dais
fsRs<k ° jHd.) si¥stetzislisegddiztesddzy “~j, OB, 1.
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[ e O BdldzO yd© jdzedy®O 9jL0dZ20 L O ok MmzdSkz * jMmls,
BEHE<dtsMmisd dzi <j Bdld fsMmlsOe? jdO0 &0 Cf dkz, ftshl
fsMs0o? 0 k& dMS? kydots &O otHd. )} hlsH fk sHOH O E
9j<jc6 dqdesjtejmMO tsdej IkteBddzi St J Mi tsmMisOe? O k
SHdzdCE & dzgjhIsts dzdy dd3 detsdizd dzOdzdzed &3 M dzOc OBO. | OteC
Csfdzz My dBsck ftosdzO<d &sH| dd do twjHilzd Bt dglzdz0 {f s j
fslstcjBdzs qLHOaB dilsd BsHIWEzZ d@OB] d®dzdzilz ) O & § sts kzO7
szt ddzO dS OH HBMIskY OFZ], 2 OO dzHj Q to HIERE ‘s dff t@gHER Cds 6
g HJ"OoOdzd dzO j dzj Tls tf BAzERBIOYjtide K t5j df dFPO4]. 19 ta>EA" alsjO< d
ftoslstslsdf o) COkjetted j dO Ctd3i Mji IsteletiWls dets to
%O @02 jdz stsCtsds 2023. cEtHddzj BH MO * jHdzj

1 smdzy tcOL BBOIs tc O IOf dederj détpdz@aEsO HLsA@] B dzd - o j IStetsisizteB ¢
Bse dizs MBBOILOIsd MOEdzZj HOO OF j COCt Sl dzj Isd teOdzd -
9 j st OtcCtso ® C8°d Hteyd (ddzd <Jj Ij¢ HEYOlsd) ofts
LO Iss fRi< dBtdy jdzddglsd f jIs dzO° 9 j<dr ojltetsf OtcC 859 O ¢
B Msts dzO dzdmlsd L OELdBO & jdzj SIstceOdzj § sHJGdzlzlsj |
d RdHd d, bdd tjHBd vdzOcy toadn JVI) ¢ B ts®G®dzO d oz
BHlsts 2O dzdmisd LOkLdBO & jdzj SlstcOdzj St J M dzOdz
MdzOcj HEMW.l1Id®0 f sLdyd & dz20 tsetsd3 M d MSdE &1 ©xid doL jelde
f d&zOdzdtcOdzO E 9 j<jd3 Btets' &z WOLO. |1 OCbwOLOsBHj ISt ]
HO k¢C?Eyk"j 7000 LOMjBdzdm o JjltetslskzteB ddzO. ROCT
Bsyj fesdLotsHdlsd 2 tso sGW, j drjstsls t6 Qdzcp d 0 jj Hnde@EzQ sts oty
Bddzts ¢8° J Htkze] Jjdzj ClstcOdz BHISGE s'dddd, B ds s odfd ™ J U t
HO ttOMmMf sdzOY j dzOdA|dz MOF GBI L O ol gRRC PdzOdztso d B3O d dzo
fsmdziH®d WOLJ 1 o geliss siitd @ik ofrd@e o) toj J dj
gL dzgsM GWH ROHJB] <j MjdpEcOiga@dls @dan@ L OMdc kztodsts
zdMmlsjy O 9j<dr MojlkMmMédr ojltesjdzj ClstcOdZO E ctsH(
OB dydesL dzsfls ftes” jCOIO Cts° J ddze jMisdlssted & dzj €

#Od3ts * J HAO BH {§jedrjstiiste Oaz@ f sy iachif@ sipitisdf@ds@igid O o3
HSHOILd d ud® jddyo HO M dLdi' k2 "jifmstse d HiMmjls:
“JHdO jdzj CkttOdO dZ2O0 jottt MCtsd Isdzly . jif @) end ldsds cfod ks
&ZOyd@zotHz d My ddsjctOyd O o jlstetsej dzj tOlssteME dn

ZO Isjtdlssted ORBO jotesfMEdms L JdBO?O. uvOSB' jJ Mi &
My OO dqdzsjecteOyYyd O kBEZHE<] HjJjNOO. sOCBHBI MJ
FodH E rttsddashd tOLots’ o] lsttoe) dzi B)Ols 820fH YO O
HdMjtelsOyd [97] Jjd L oaQo"ds® HisMiskzf Odzg, © Mdzd¢j & ¢ j Bk
OkzbsteMCddz ftcOoddBBO Ct° O B dsCusy &) dedd sy G & gp iRy 4t | bs
© J[97kEz sl € B tfig dzf Is OdiEd GfO@apdjldsitdss | dzj € Is to @ ¢z0 O &P dgtelis{fyd]. 2 .
L HOo O] ddWtstedsOyd O 8 kSC ki dztso j If tdiAff IS B dzepda@dzts s fiy
Bsclz<dzsMmls L OMJ Bdetscj HOE fzgep @6 PEPC OO E OFf dzlz d dz
10 Jjdzj SlstcOddg tf HdOtc LlesA Wae®Of dfOo © B O, HSS Mk § sH O
otsHjdzdd3 ftsoteh ddzORBO HOI] Mo jlsdzst dzOo dd3 dzd ° O dzfn O o
2021. e0HH@ZzOgEOEBOH@,]  J dLdtsh 2CEfddr SO§ Oydls,
2021. ctHddd G [ H JIbg@f SBIKBWR)O OzL d 3Odzy j dzj € Istc O
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VitcOots Mk dzO thdsekz HI OcOBO HOISBE d2O wdzdyd
COfOydlsilsO L OMdeso Odzdr dz20 ki tslstejBd ©4jIsteO® k2 [ 9 tet
SHdzsid dzi D lsdz@tsHfdzq[aT]. § A BHEBEH eOdz] MizT te JOO dzchiPls dywde
Myj dzOtcdts, BOLJtcOdz dzO Oy kztedzgd s f SHOYdBO 5 dzO  O9 °
d SHEBO OO E<ddi3 tjckdzOIsdoa OO, d ¢ JjMmddidmlsdyded
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tcOLots" d ddesjcetcOyd k2 tsedms COfOydlkjlko, Iss Mmkz
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23. 1 OLots’ ojbtwtsjdzgjtecjIsdsj E wtwBd

VEtsdzdS s Bd Mj tOL BOO® | Ctstedh <j 0 {lsjdyd’ Od
CsdeCtejIsdL s O0Odzs 2O fteddzddte t JfadzdSy wteBd J, (8
tcOLod jdz 2 d3j ed ftedmizisdets™ & daj ¢ dd3 H A Isido t&ts
ss HO " J Hts LOYjOCO Boatse tOLoB O k wtBd d HTESH
9. 10 BoOCt dzgjhIss IS’ J 84 BPS fH B tc Oy ® O dzdzts d E
dzj Hso 5? d20 dMy dlsOdetsMmis § sIsj deyd OdzO o jlstcO® E wteBd
tcj czdzOststcdzd BCodte St dd3 MJ HJ W @dekf i3 thigSatinripkly 1§ tc
dzts o f &S sdetsH Oo dgd B3 O gdstezizs &3S d dzOf tej HOS Efmdzj H ¢
sOSCB' ] My BsO® d2O0cdzOMmdlsd d s HO Mmj, dOCd f dt
E wteBd d LORECISO90O o jdzditsds BtoL ddetsdz. [ ots BJd Iste,
Cts" jJ] 9Ot EOutes8d@  dodaeHej dzi cdMO® © jdzgjteead J, Is
mMd Mej odhj ftmMej<k 'k fltejBORO L jdzjdzj IsteOdaL d

ltoj &30 ddaW sted3OyYd " OO MO d dzls§ tedzj Is, tflsjtdcdtisdisgei© Q. tad]. o
fpd mistjddfOz B dzdf ¢ § wteBd §, ftesyifm 6 Sk Mj tSHod
SHtej' jdd "J o9j<dd Btets' jd3 OCOISO. v dzgO 903 ded " §j M
[99], 1 OCtdz 5t J dzhtE@Q B POedz 5 Ctstedh <j "k tBd§otdo(
dteB @lOL), )} tcOoddzO ts tcOHHI0H | st @ MisP wBPtcd ¢ ° &£y
f to] des dzd103hd Mflsgj @ tCodte, dzO yd Jd&3 M kdOftej ' J ¢ I
HO Mmi, It ddWtsttddOyd OdRO o Odzd H dzd d§ 1 tsdizz o dlaREaB® L 2{0
9 jtets] dZlW)stc@adeO ssc @ Mk ydbsdted ftcdS? zyidzi dzO
oJbtetsj dzj ClIstcOdzj vYdBEZSEC 1, st8oOyYUdyoO, sth 00O d ¢«
ftcOclz ftoj desmdese MW.|BI©jcBO Isq tcditf)fisdp st O®@) Soj It H
“JHd] dtsydteOdzj E mkzydsd 1 OdzOskz, B d&OMId MO oj
LO tsyd $deoOlsd "J HO E &OMEfO E<jidB fijttdtsHEz HTE'
MdzOc O o jlstesjdzj SIstcOdzO 1§ ol f§Q dz uf) fAJ IS | dgOu g glaf C Jstc 5y dz
E vOBjdd 2.1 HO'j kodH bk fts  jCIsj ftdC?kyj’ o
dL OB jdzj Mk HteikzLr iy dL 1 ZzZOdO tOLeots O ftoj detsfy
fsmMdzjH j ¢ Mot GO ok ek tzRo § @ [0S ststemC j H

OB OB CzjH (' jSOO fBSHALOT O o jltes] dzj S Ist

ltets® ftes' 1 sad COfOudzOGO

LsHdd coHddd I[ b GNWK ¢ H MR
2021. 4 350,3 7243
2022. 2 151 875,3
2023. 5 554,8 1430,1
2024. 8 924 2354,1
2025, 4 1014 3368, 1
2026. 1 150 3518,1
2027. 3 565 4083,1
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vOBJd&O 2.1 Mmj BHdtshHd M’ Ekydets d&O s jCIsi { tot
20 ftoj dtsinded MdMmisj ds, fted UjBz etsHddzj d MdzOcj M
dqdzo j MIsdIlssted HBMISOosddzd O ftsydlstlk swd Yicfslsj MO
Mk, f Botsdz } d&zOdzk tOLoats”" O, YOSE yYyjbdted o jbtetsj dz
ss¢k 2021. etHddzj, kL “"h He] yd' ' Jj “jJ fwds?kzy
fstej Hd MO §to M CB8d3 Iste]j dalzHs@iztsdgd frHISEO ¢ Q), H diftgseh) IS jts 9
EmMdzjH ©OLdZduydlsdr ©OL &Zce O, ‘'h ko j¢ dd j HBN dis
ddazmsteOyd " © Hd OB ydzese BCtky j 0 £ Cdi3i Mi oth
Bd My BttLddkO Ct5° td3 H O IALEAE)HEOZAa | diz] "o BRBIZS | 1 tfistel
MOHBxded " OBOWs R tets] H@B' JCOBO yd § Md feds? iy
sted 1 &zOdzO tcOL 9 5° Q SHHQYMs ezt G dfilsgd ZPzOdz sSHE S O
vOBjdzy 2.1, HZFC HPO U AzOJdO) KOs m 5° O d dzW[K&EWO.yd * J

g OCcdzj HO9 OF j i3 a3t mlsjd< dO cHdsBdgXs fiizio dH E dL d3j dzj k& dzC
HsdzZOL ddzs k2 fjtedtsHk dLdij' 2 kLOmstsyfddn § dzOdzMm¢ d =~
ftots j OBEBOD OO ftdC?kyj®j ojbtesjdjCltcOdzj k& 2
LO fjtedtsH tH 2021. Hts 2030. cEHddzgj. ULV dOMlsOs ¢
o jlstetsj dzj ClstcOdzO Y tc j fiz3®f) dzjf HS A ? ldiztayd) € 1j 2O dzO0 te@FLtm'ts° O
SH eBHddZO tBEkzroO< jtzd Hdoe®, OEB®RY HSd.s5° O j datso C
SH&ZOCOT O ffhmists’ HOJA fitss f sGPle@se tSHEMSO 0 0 dd

2021 2022 2023 2024 2025 2026 2027

Bpoj npojekaTta BE
QO B NW R Y N 0 WD

M lNnaH passoja 2021-2030 M [naH passoja 2020-2029 M NnaH passoja 2019-2028
HdzdC O 12 jlc2zj H Bles  j 9O ftos’ j S OO dwHd BB O o j |

1400
1200

1000

800

600

400 I I

=11l

0 0 i - 0

2021 2022 2023 2024 2025 2026 2027

Hosu kanauuteTu BE [MW]

=]

M MNnaH passoja 2021-2030 M NnaH passoja 2020-2029 M 1aH passoja 2019-2028

Hdzd C BIAcjlodzj v dzsodR COfOYdljlsO o jlstetsj dzj CIsteOdzC
18



ltes”" jod HftdSOLOdd dzO HftojlsatsHdZO HO9O HJ OGtOdO
fpd ddd“jted LOHEYjdd LO f§f dzOddteO® j {§to] dzsdf &t
fsHOKOCO Ct5°d <j Bdld EZLjkd CO fsHESEO LO dL
Isd &3 > ded " j & EZodHO Bk Otb'ld EGREHEHSYE], 2H dl40dOBdsy d
d dels Odzd MOded n MdzOE O o jIstetsj dzj SlstcOdz) BOSC LB ELOMO
sted BBEKO' j dZ2O0O 1 dzCxB@ st@igdHas’ O .j tof ang , " JsMd d3 dzse d = )
HOIsj dzgO0 wdzdyd 2.13, k£ tsBLdtt ZLdBO " £ d MdeOcj ¢
] ZOdzO@ tOLoats O, Btsedzts tsygA@ddp OQjls d¢ ©f Hedj dzj2 0REBlLEZ R a5 @s<H jdo

HOCdzZj HOD OF jd3 Mo jESEYf dese MIsOT O ftedC OL Odese dzO ¢
CsdzdSdds Md dzj dL o j MdesMisd BO Mo OC sHdzj 9 des MEtsyOoe O
tcOL ot f toj dets fpdets cO fifigf i) Isp@ROZO iR IOF ,  ditstis HO HES 59 d -
MOoks E 1 &zOdzz t©OL et O ftoj desfdese MdMmlsj B3O, 9j < M
MstcOlsjhCdd3 HEC kR drsddBO. vOCo0O “j, ftodd3jtcO tcOH
steBd jJ Hisd®BP2FioesEHEpSyd OBA@OBHsv2a6BEOgsdddj M dz
fteddydyfd ftj B30 ¢ dBO Bd jdittcjlsdiO k swteBd (
l slstsdz, HBCER] dls ftsH dOLdotsdy 1 ctsctcOd3 tsfMise Oted o O
SH 2017. HG[L0R)§EBEY Oc tewndflaig jdsdgj ftots’ jJLlOBd Qs Q] S do
E sodd3 eHddZOBO. 16t jid dqdnsOddNOdds MdOc O
CoHddzj ftedSOLOddr E dzO MStted " 8° ojtrd d 1 zOdzO
HisB d ' j dz ‘HiOd@dzdOddteu®ay HE.” OO @Be ] d&3j tcd Ed&zOL ded
shdtseolz St5° dn i ¢ dzOdaddH'1L e Q69Idd tedHdsd ‘Sjoded H d ] tels

4500
4000
3500
3000

2500

2000

1500

1000

= aal ot M Ll B B i
0

2021 2022 2023 2024 2025 2026 2027

YKyNHW KanauMTeTn BE [MW]

o
=]}

M MNnaH pa3soja 2021-2030 M MaaH pa3soja 2020-2029 M MnaH pa3soja 2019-2028

bdzdC O 12 jlcddzj H ECEfdedR COfOYdljlsO o jlstes dzj Clstc®

2

Mporpam ocTBap1Baksa

. Crparerie

M MnaH passoja 2021-
2030

2

0 200 400 600 800 1000 1200 1400 1600
YrynHu kanauutetv BE [MW]

Hdzd ¢ O 125 t6lj51jbQidz0 ©OLot O d ) tBEEOBO Shiss Otcds G
19



1 Otezh OO ] CtojHdBddZdljlsO ¢jdj tOstcMSdrn § stelsW j
HSCEdj dzsd 30 Bd Mj 9j< Bsecds fdOtcOlsd L dOyO -  dzt
SHdZECO d JdaW tste 30 y@dzdo didzeQ) f§ldsd lEftate .z \MBPO dzts fyls, st
fsmMdzjHdykz L0 St £ Mj HBCOLd &tk ftosdO<d k Mo
ftoj B8O ydzOdelz 117 ) OCtsdzO s [1900z] taself jj lsedOusds tof Jf el edatsdntdgt
®Bsyd BHBJId Sfpte dj&llskOy jJd2Q) f o desfded MdMisj &3 EmdzjH
fsmMsts’ j<ddBiz ftej desmdeddz € Of OydisjlsdzO, ¢kl L Ock
[tczedds toj yg 3O, OSB LBt ftedC? Yy O ftotsdL o SH dzts
fdMmisj 3O MLOY s Isjtej <j® O jdzj &3j 20O MmdMmlsj KO C5°
ftedC? Yy detse B j § I5®, i@ { tsjOHsdetcy d) ddgistg EZEL RO @ ‘dzi0 % (
Esyd dzd m oot dzod®@. MO Isdd3y, ddzsjcteOyd O tBdztso ? d
‘HOdz sH Bfdseadzdr yd? joO LBte C A= MY HesdddtPt
EC?Ekyddz £ 1 &zOdz cOL ot O ftoj detsimdese MdMmlsj O dzO
d HO dzd dBO0 EZIsdyoO O d2O0 ddzsj cteOyYd di© edeitsote’ dgfCouddn
dL fsmMdzjH" ] EMet jdzj ojteLrd  J 1 ZOdkO OLeaB O " j
“d MoOyd® jdz0 ¢O0¢ts Bd Mj, LO MaOCk BERZROO<jdz ¢t
Cts'"'d <J EIsdyOlsd dzO0 ddzlsj €t Od|dB ¢ IsB jas®dze] onf@ i oL

HOGCdz] HO9 O Jjd&3 Btes® j o O s JC OISO HOIsdr d2O HJ' Oc¢
Hts C8°dmr Bd dsedzts Hs<d O¢Cts Bd Mj COtOCIsjtedmlsd!
dL i deddzj. 1 sckzedaf GC Hmdzizd O dzs § Mz ® BHEMISOB
s jtcOlststec MdMlsj B3O o j< ydsyy MO EdZOGO® j &3 Mtej HMIs
stcj BOdZE HO My twjhj ftesBdzjdkdd HS SB8°dmr 'J HBoJB
sBLdt d IsofrH ONdHSZ Gy@E" © HEsdZOL d yj Mbsts, MlsO” j
sjrdedCj § ZOqteO® O tOLoats" O MdMisj BO C¢° ] Mi dBsE
sCdzdthisd B3O. vk My &Bsttd® dmsoO<d d s HO <j 98 C
ftejsCIssdz fcdC?kyy "0 Cts5°d kdtsid dzj dL o j mMdesMmils & ¢
ZOdzOL d BslsdeaOyd © HO M o 0O® HIdMiwlsOyd O Mo j
HO Bd Mj, kL ‘drtselkz fftikts<, tdzOChOdkts HGEHRO" j RJ

OL ags’'jQ Of o dd3d M tj HIOS B BEESzOddsNBsKE) Bd M |
stetsh ddzd dzO s jCIsj St°d fMmj dagj Bd M tsmisOe d dzd

14
12

10

8

Bpojnpojekata onepartopa

o]

‘" lal Hall

2022 2023 2024 2025 2026 2027 2028 2029 2030 nocne
2030

HdzdC O 126dl60L B O fts  jC OO dzOKBHL pdED. dds | ¢t
20



fruvdre 1796 rogftdyrd ¥YJorRUONC t O I LM

[ Eestesydes §f dzOdedtc O j] tOLoB" O ftoj desfmdedr MdMmlsj BC
fsydlsdese HiMilbtsesHd ® j& o toff dBD deff)&e.® GO jLta@ SHHE dEjts:
d s HO 9 O° Isdded teR e * joOdz i MlsdsO ddgdte i ¢ d d3 H € Iz d3d d
s JtcOlststce Onpdidssj) BA Iss Bd Mi, ftoj Moaic0O, BSEO

ftcOlsj 90O dOydd §f &zO0ddweO® 0. v “dmr MYOHO o)< d
ojLd MO dudpodjAflefdftstc® E ftetsdLotsHdzg dqdzd § slstetsh Oy
ts ¢ t5 dzadtpemitsiflsdiaj @ s 4 detg fAle dn'f Y@z Isd US § diedlsf 8 tsj O
sBOO jLE  E<drn EZcbo sl &siddlsH{ g dl 0dfotzd sH d
Ho OB S OCodnm dzj f SLZOJ YO By j HEBo iMisd HES OH
GOLOB O. 1BBE btecO fMj @O HEE ks Yds Bt 6 tc G thS i
ZO 9 jtosoOldzd " dma Myd dzOtcd " © HEts Ct5° dm BJd dcakzs H
2O Ctdftcjlsdei § OtcORIItey ©WOHO MdMlsi BO E Istej dzlzls €

[, ot Bd dBscdkts fsokz<d d O] fYwlstejBj HC
fshists Bd fj dzgj HsMisOISOC CtsdeC toj Isded » IO QSO TS’
ftcOotsotej &Bj dz2O ddzH S Oyd O fslsjdzyd Odzdedrn ftets’ j C O
Mo jc0O, COt fYtsLdlsdoded JjWjCOb Bsedzs dqLHat dlkd
LO tjOdzdLOyd E dogj Sdr CtBf dzdStso Ot tsd B tEsj L Ois
HO ftslte®@ j d HEXYJ BH Hjyjdd j. sOt sOCoad ftots' .
My GtOH| detseoj ddesjteStsdej SIsdodzej ojLj dLdj' 2 Mk
ftcodrmr oHfPbdkid dZO f G Ezdddas@dy ~d3H ¢ zdj dZzOIs O
sj ¢ dOSCBd stse O ftojh dzs dzO ftodkyp v ] @Y g f§ &f dzje terls @
Jod BjdzdWdlsd dzdfmz tsctcOdzd yj dzd MO dzO dazlsj € tsdz
sflseo Otcdlsd d SBH Jzsj diggEs tcfs’ 2O OB®Y® §®OJ " j] CtsH
My Ot ftesedzj 3 dMmMisduy dOZOYJj btOMmj s S °
f zOdzed s O § d k¢ OBtejofi0F JJ HABA ESHZH dzfs alzfs M is d 5B @dri@slefisdg tc ts
oHBo dBO dBdBOSHRRPEEBO tMisOodlsd HBo ? ds f tosfls:
sfyd 0. 1 0Ctdz sscO fyj dksyj HtejHdsydlsd o Otd  Odl
Mdmlsj 30, O d fttdroOl?doaO® MO IsOYSJ cdzjHdhIlsO f{te
fsHtcPp PAiiMisOdeso dgdh so s tsB dzOfMisd E St t5° <j Jdzj dzg
stccOdzedL Oyd " j LOBtddzzlsy L O EdyO® Isse j dzj d&3j dzls O

sO¢ts Bd M Bet® HtesBdzj BOIdyd fHtodMmiskzy d dztskzddzO tsH
stcjBO Mo jlsdlsd Mo OB BH OMf jCOIO, et { ts6 dzC
LV ftotsds Hijdkzkz " j fdMOd HE® Ytedgrzshiz)tc sy d | @  t
COfmMdzed "4 d Bdlsd HJ BsdhistedtcOdzO. 1 tod COspddy] dzQ Sfs
s HJt d@tedNd GiBjWjtjdydteOdz, GHdAdsMmds ftds O
rtseed HiB " jJ sMmMoj<jdz ftesyd ¢ §60%Y kz M@y ¢ dzsS &d <
sH ddzlsjtcj MO L O OdzOdzdL 2. v tcj iz HZSE Ofysc dO ad20C0 Citgj'
COfOydisjisd ddscdzdls fftslsisfdg dH j dzz € OzOE sQ chnps ¢ 8 b Qe
Sjrdzd G4 dzOd3d © J dzai HEZG s ydzs g3l 2 dz® @itf g O Mif totis @) &  dz@
Bz tsdzj HJ geils ¢ dzQol? df). to Jtmf 1 leiglzls Ols d 3O Mzt f ksges ks @
SHEBo BB diss ted[ W Edgf@ApdL " , st j L Edzls Olsd Mg PO HfujdOms ? J
Gt W jtojddfta@kd n | thtclkz<jdes ' jHdsMisOadd j dL

21



3L ftfdm HjkE@tc] HsMmdzy dhBtcjyj 15" atsHddzj

10 fsyjlstkz sotse fsftsedzOo? O, ftltejBdts ~J HJWJCc
ftoj desdaj] dBlejyj dO Ctsdk] <j Bdlsd HJj Bsdmisted e 0dz0
ffdMmisj 30. 10 fYjkos M &0 fts' Ohdgbdtse g sk Ag
dazzmistelz" | MOt @O fshists’ j<jd& ftedk)telz dL ddyd
10dd3j, BSHftcOoHO ] LO sOCoalkz tSH&ZESE diyxd k yd© j d
Beddd JibratHdld ftesyj dz0 MEZOELTOYEE BYPJ L P & JsK
sy $do0Olsd HO BiHizHERC § 56 ¢ dzlp §f IsfHiz&gdsingdd s O0Cts B (
ftosyd 2O tsBOo ddzO, fwolstejBdes " J tOMf sdzOcOIsd BHGT
Cts dn <j fj MOcGdj HOId {§easjslytesysl? tOma] dz@® s HA L iPF QS
5B ZOMisd tH ddsjtejMO §sMiHk j. I 6H OCodd f§tsHC
ddzi Slstetsj dzgj tcc jIsmME ) ddaWtcOMmlstczCIskztey d BdzdL ddO0 MO
otch ddzO L O dzi € d SHOLPRHskzEd @I LOd dizstetggd " O k& o
tej?J WO E tBdkOMd k ¢t't° Mmj MdMmisj dz dz2OdzOL d d
HtsogBts Isse® HO Mj MoaOCd BH EZdzOLddr § OttOd3j IsOtcO
tojLzdzsOl ftetfiMERH@ YJO®dasd fipefis s OC s dzOyd ¢ j dadjris oot j Is
fskzL HOdsMis d MY gt dazihisH OS¢ €5 di% G g Mds{tsHO)* jB d d

O Bd Mj ks dLeBjGdks, SHEEyjds ‘jJ HO M §tddj d
flso Otedzsds § tod B telz. | KV (It dZsji) dag H Ostetlg Qo H jsts o ISHA dzj |
Cs'0 ‘j dz20 wdzdyd 3.1 sdoduj dz0 Yo j dzPdsL PicBo Bk c ¢
‘] LdzOyO Odz flsjdzyd Oz LO JLCELOHS & ® Qfstislisy tdzj @ Is
SocEBsyY ] fofdzydlsd ojddSd EEEEO®O |OD?j sdkzEy Ofct tso |
BL dOYjddd dO f§tedt oL Odssd M jmneds/@ed Mis OtdO a s | Azl s s ts
So5¢ fEOokcOd{CO fslsjyl d fjSts ctOddyd {4
kjtedlssted O mieoObMSj, [O OMS) d t(kdkzdd j. RrRY{O
%O GO OBO b dzOfls 0o C & aHdddi jjts S@OYS] * § dz@ ddsddO * 1 te @bptsofrp
OO&JLO ‘j o' jds wLOUukdd 5 ktsdj HO Mj dssdd f
sddj Mk Odzzd wOdzj j o j dzls z Oczdzj k¢ )z tegstisedBEstS /5t af f

ddzd B0y st O HjZO It  etsHddzgj ©H ddzls
22



zbbts Mmj bduj SHOBUEDjdEJ FlYdsCds B toisis)jdty zomgEd HO f
5 tOo ded YOte S ¢fWBO Geg jthg iz , Z LBojdh j ¢ © d dzd Ctsjsciafgida®O | B
dzd L dzZOyoO dzdr o Ottdfd@yd  QPo&OMBH iU mad Issdsy HO M
fkd s d udistOpds@y tgpOEsds M Ists * § d fted ¢ OL Odiies) cod@g de dzd -
Z ftcOo ylzOfdHs sifftetslsj 3 4 daj " Ists o ddcip d Sefddsisl dzL of ‘te@ ol [
d Misis@f OH R0 kasGydlz 11 tc O i KhjGetj totf B d L o 2Ok iz fHIED

f soteh ddzO0 deQ@f $§dfsty s >izg % j Qa0 dZ2djL Hj dz@0RM. t dzj H j <d (Bt O!
OHOY sOYd d Beotc tj ¢ d sdaOy of el deieighO { oty Islats fneizip difiEy 8§ Q-
“d dLothOaOfj cGjttejWjtoilddgPtc®s @OM tekz g deld dzfp Y 5O
BHEBO OO k<l § Otls.t§afadQ¥ MCjz tdetisd GE€jydf £O? d t©OH
dLdji' &2 kjrddySdr OOk lsOtO® § sdOlstcO datisalZjH jindzO
Btej 3O dZ2OdzOL d. v tsodej Erfontdsimjdzis Hfdsedts € tSits teRH O Is dzd  ff
sOysSk ud ' Jd <J ¢ tttasddlsddaEGh@tsfidisd " (0 &nls0s ? j d
Ec®PEOo sz Oded C @ OB dat BFREIO 3.jl ok d@OBjkz Me@L 3E
sB &zOMIsd Bddzs ddsclkz<j HiWdddmOlsd o BO CsteHddOl
LOY OH f tostefigtOds,j] ddD 5O -z fipt@di istzisdbgfgir | € ststeH  dzOIs §

HifMdese ke dzO O0dzOdzdL qicOdesc 2Nt QDB ¢ O dzdf WP dasdizdzls OFC
“JHdSL Z2O0ydzs BSEOts tSHtcjJHdIsd d sy O Bdds Ct5° .
i LO I IOYS j ki tekgjzdzty il jdsj ddatsjdy j1,1 0f st Zls H Odzj € 59t
MisOded yoO, dBse dzO B gdzfite Gidz@ ddsQf @ jidafjWQLIEO dz0 dzO u dzd
Cokectsodd@ZO L AdOYJ dzi bteOdhY std3OlssteMS ] MisOk yd &
fsmistets” jCO. [ Odzj CsotsHd Bote dzOff tsdaOds dzts dzifVe 5O 0
ded o 5O ded fMkz Hwdmptziedf &) teemdzj KBejNd, HO LpigE, b
BdzO dpOdlfdds f tslstej B dets L dzOydlsd HtekzeOyd j (O f tdc

105
o B (/
1 el (13
% -?-:o/ oK
3 o, / L
75 el \ /? y noctojeha 110 kV
e \ / (15 b 18 '/"""---\ nocTpojerba y permoHy
E. 60 }232 39 % ™ / //QW HajaesbeHa 110 kV
E 1 ™ ( /f/ /"""'*-\) o MocTpojerba Y permoHy
! N [ ,f 209
§ = ( 26 27‘;'?’& \ | _/ ,(, ]
5 ™ /f'so %\\ /\ T,ng q 33 === 110 kV ganexkosogm
A P NZAT T [ e
30 A 14 \3—-\ ( \\ 19
30 5\ \ \\ “"\ v === peka Tuca
/| [ J N N
15 / NCP[ L | A
YIVADN / 6 10] | N\ N
o [021 ‘—\o/ P ‘511
25 22 \
0 20 40 60 80 100 120

x-KoopauHata [km]
Hdzd BB jstej ¥ j o] dzyd eTokDY tRPEOMerj dBtej ¥ j | o ts5HJd
23



sOt Nhists M Q& diggrdsifised@tsy g s (o] desdaj dBejhkvi MmJ
O sdzmMC s dedo O, o jLOdZO0 BHESo OO Z<dd3 Btes ™ j
feddzdi sz St dteO* O este’j] BOYJ d MdBzdZOyYydosdtse
OOdzd L fHdedzS | @Yk dzO MOBs 5 Sddd §f shistets” j ¢ ddBO ¢
fsmstes jS kO S0 <j k<d bk fscetsd b dOjHdsd {
Mk HEGY BOCKS Mk LO yetttse ] B JjdzjyJdej B®SE J ofdjk
JLGWGOH O BsedzO tsyjSdoOlsd E dOjHddr HJjMil ¢ tsH
MsOded yokVi c@ sB®Odz 2, Btots' jd3 11 IstcCkighy zgzOIststefg€
Btots® j d3 33 tsRVfdgdiSi’dasydisl OtcOL o9 5H dzts et ®" j g € s
ftedSC?kyd 0 ojltetsjdzj SIstcOdzj 1 O OdH dzO MdMmilsy d3. U«
B tsd3. 1t BO ddeW sted3Oyd [10FKO fHtDjlsHfodz( 'ZO 1 figldO deizO teOL 9l
ktejBOdS HO BEHE bk ftctdkz #gdy RO@H]Isd s dhzjs O usd
My tHdsM] d&O ostjdj dMtj rttdLtdads] St d ftojoOLd
E ftesyi Mk HEeBtesydese f d&zOdzdtc O O twOL ot O f{f toj dats
“d HO Bd d B9 0O { tsfipls tizte Op°dA dB dzdzti f dejsmtfj Hig HialE d3 O dzO d
s90 BOFO Ctoj OO, Mo OECtsd3 sH 33 Yyatste® ' j BJdts
E deso sW stcdzddtcOdetsds ¢ j stej W jtoj dzydteOdetsdys fdMmisj sz, [
lteddzsc O 1 tolishdiny O ydtsgo hists toj L sz wfKm® &EOY
“d bt hlss Mk CttsteHddzOIs] yYyottttsoa O L OsCtelzy j dzy dzO
¢ ts s to H dzgzOls@isdoLOdzB8AREkmM, Is © € stst6 H  dz@s@ to Iz ykh.dzOv figadts ‘6 j0dzB
ftol sf®@SHHO® Mj kL HOdMs ftostcOYykzdd, EfdiH HJ®EJ

1 0¢sdz sfdMmde O° O j dzj BJ dzOIs O fStay adeolf@f fziz  if dejj Vasthydial dz
dqdzls jtoj MO, bktejBOkts ‘| ttMmMeajldlsd 03¢ E Jt@®@ddskz
Bejyj. vOCt'j Mk MmMj dBsteOd] HjWJddmMOld d tHdddC
MCzsf & 86O, IttjB Okt BJd dOcd&ZOMdlsd HO E BBEROO
fshloy d¢§ fzi Ot OBE] Hdegdapid.” O HE daipq % g U diasth)IstE
stcOdzMW sStcdi3OIs 5 M LOkY fifEGided QO Mdes tSH Mz YW, O dzebL &
400kV dzOf tsdzm € d Isdzd 8 ©. dz®©f Hs@z® dizld Idzef] LR s@ detls 1 | Hzlz Is dets  §f 5
fils sOCodrn bLttOdmM? ttedk®iststdmfOd B dfg s@&ERZRY @ yp ste 32)
(yotste 6), dvtwBtsBteOdz (yotste 4) d 1toj O0deddz 2 ( yots
ksCso0 MdzOEO Bdd&zO MBOLtcORO ¢ j dzj tOlssteMS ddz yo tste:
Gjdzj Ol steMCdr € Of Oy dfisdp@O0O Iy tc @ dfftil Gekig il QS dctDoBOfidely [z
f sfls tc ® dgCtely .H dzts &5 tfinjOte fiagra i) ¢ dzj SHtdEglsms tstf Otc S s0 O dz
fsHteldajlzj dziffisdc@fz zo O jdzj ftod Stoj O’ PdaBzj ¢zO

10 B3tsH J dztso OF | B  didstistsh) B fzts  ff 4O Jipkiddf@Rdfie HHO Is OC O. 1 teo
Cdn M) stz0 dth il Steds@uH] dzd &5 ot j HdatsMIsd BO § slstefsh ¢

OHtcz ¢ d dz0 diotaEs YigodzldzO ¢ s affj tsdsjiets f jMdEd @Isd E dzOtej +
Jo Gyl dp® toh j dz® datk® s f toctse detsL | ff BSIstg[0b]fv § HIsPd303 d |
“d BOLdEOdO &O jCtdtsdilsted MEBd RBsHjdz2 Sts°d L O
CsdeL 2dRO E ydlsOeatsda MdMmisj sz d Bklsts HsRO<d ftosd
dz0 o dzdffytefd SOBOdz Hd " OctcOdz ftoesyjdzgj CtojlsO O oteh dzd -
HE 2034 [ o®OtSH ¢ dglB]dsta@dg oOtc © Mtcj HE J d3 H J W d dgygd B glzts d3
fesyjd Mk ko' jdj dzO wifdlyedlas dis ik |t B Rfagdily j 1§ dsit
tcjoctejmd j WOCLtc®O tsflsjtej<j® 0O d dzddzj Otcdzj toj Gtcj

24



8.0

7.8 R

Emnupujcka

7.6 meToga
- N \ AN " / ﬁ_ﬁ_w_t—r_—é-ﬁ—ﬂ-ﬂ
- NuHeapHa
7.2 7 / - perpecuja
7.0 J - thakTopa
P,ri r L,.ﬂ ll ﬁ onTtepeherba
6.8

66 + W : INuHeapHa
perpecuja
6.9 1 npoce4Hor

chakTopa
onTepehema

BpwHa cHara [GW]

6.2

6.0

2002 2006 2010 2014 2018 2022 2026 2030 2034
MoauHa

HdZdC Ol BB dzsL O oteh dzj MdzOG | 1§ 5203t &g i e dzd C j ¢

sOCK “j, MAisHdgs @ZOetsH]®BO L Sotc § ZOkNSsE HES
Nftcse feld@sL O MdzO0c] f§oliesh ] ©dO BOLJuOdO dzO

sflsjted<q® O, J JE G i<iglBdydsodd j IstsH Odz0 [ g tizldsteljdp d
b ndfmjtsOoyd d, Bdds ‘| (skstjeds mfshksOsdlsd o
fslstesh ¢ j £ jedtdlz tH ddkjtjmo. [ot j kudS j da
pteh dzj MdzOcj Ctsdet O fdMmisj O dis jotgih il  Chiyste@ipls O i@zt
LO esHddze L O Cts' & Mj OdOZdLO tsBOSO?> 0. 0Cdzj,
Hjdkk ftjdsmd &tejyi BSH ddsjtejm0 & djSt’ ctHJd
fslstesh S j j wjed j bk 26B6E «Hdizdnd&edizst § s s
b esHdded LO Ct' 'k M) ftescdsLO othd d othdsj fdzO.
fy SetEPIS HO ' jJ tH O.H. A[djShtesdtcj 30 wtesd  j
MdzOc O fbesh S | L Oskd@Rd . i tsoi ddi tc fifgshemRizE0 1107 §
kOCod® ftedmskzysd oteh dz0 MdZOECO §lstesh ¢ | OGS to] «
SHE©] HJds du. dzd Y OBd 406 GO BdPptoOszs] dzaj o th dzj BdzB86 ZORMEHK
sH degerndded sk fj odHjlsd HO ByjSde 0dzO MmdzC
b fteodrn dzj CodzdC s sy HApH s ®DO&G MY EOO? 09 0 f s5fdOl
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32.1 65y j O MdadElS e Egsdr S ls ts O dzO

Vo dzjets hissfihpndfdRUpmhs dpfgsed " § S50 "jJ L O § it
LO ftetsyjdez IsjdgH jdzayd O tcOL o ts° Ols te jiddSHY tisjdglpidaizds jdls ¢ 0O
BzjL OS o OzOdz L Osi®JsWE . I { O “dzjsdztf & Ptcy O dAf | Omuftsdzj § @5
dzH ts detHA] f dzQ 15 fr) dats of KO td0)jdfj dsilfREE] Bats dats df ieStsozdgats L @E@RBd &3 Is d «
Mo JEdesmMd E  dzOdzdtcO¢ j tOLoats" O ftoj detsfdzj d3te] .
sz dzOIsd o dzd Mmisj  J dis tai@pisdzio s tgidesf) s § O A 6 ° 1§ d4OBlz] e d -
fnd ofteQ d3jdelfictte] s Bdsls d M JSdEOiER®. i, §sMmisds {td
Cts" j] Mj BHdshhd @O fjttdtsH d@OSCsd HjMjlktsetsHudh® j@
9 dzd S 3 H BSOSl Jhisiiite & f @ & ot z@dzddtc )Y tc ts 8 §ffidsls tc | B dzfs
tsB OQofdists{yj dez f tetsdL o sHdzd m € Off O tdls FRELD jof tsif dipfboddntg H bz, |
10ydde &0 Sts°'d jJ Bo0O ftesyjdzd Eyd® jdO <j Bdlsd

10§ etsoyQtaelz Oyd O ( dzinls Odzd ) Clzjgl Mif de@aff <g HdOte teizf JsdaH tOC
@O HEMisky ddds ot H dzts i lds{Baz] § dzinly @i H© dzd € & ta G ©.

ZOMmisiRtftets yfjtdzo  dzO s S5 B3O fMj ddefls Odzd MOpzj
LOSsdzdssfylsd &0 shmdsebk St di Bd kj fsdkjdi &S
SB LD GIKD ddedd? jL OC sdzdlssmisd &0 dBjttk S5O0 SHEEo O
C 5dzC to ] Is dedtzOE QB CMC kY L d&OL dzd = § SH Ol§ @LO SR Grfjls* |
C Stoqiipstdj Hdzsflsd S° j fMj SHdsH] &0 yjdkz [stsfl,
o R j Iz dzd W ds@ERPds tej0 dz 1) O iBts fr]QIzlj’ qL &sMO dzs odd Os =€ Q@1
fjtedsH tH 2012.0 e 02 020K, dAO@iEPisfis Ymc’ ydoets
9jLOdZ] LO o jltetsy dz;letGOdzplsﬂzQJQtsngzlzls Jotlsicfj Uz §
d dzO0 Ctsfdgz dzgj tsHoad O dMmistsds BteL Jqdesd3, O bk ©HOBIe
10 kYO OF j L OC sdzd s s§lOd &5 fzd dfpeiasasd" jedz@® © I§ g0 &d O
[0©) ¢ ddE€®preg Hdesisd HsBd  jdoj §odks<bk tOL dzdfwsf s d -
KB ted Vpg) " 4 Mj otthd OYUzdzO® jdi3 OO stcO § 5L dz
E S dz@u sABD.f OF O asthyjsH ddo 5¢ § OO stc® 5L dzOYOo O B
qLBjtejddd {sHOYUdHBO. v dLEOLE (3.1) fj E LOCKO
otcj HdzsMIsd dMmistse sHBdSC O HtsBd NN §tsask 2t i dzQ v da
Biots' HBJtOXNW gy titighy detsiedlf g 9 jjdz® L OC sdedIstsfmisd .

B & O
YO YO S 8 (31)
U U

vtcj BO dzOL dgoOpfldzdf dz de@ dzd = §f SHOIOC O L O ®f Pydase Oz
ZzO0 tj Odzd Mis d ydz@tk fMuQOteid Idzts jJr © dzOf sd3d dzzlsd d H O
LOo g et d » MdzOEc O o jlstotsj dzj SIstcOdz0O k1, j 18 jd@dedzd to
dzdL Btots  j 92@ 162t HHsZCR Ot2H6 s f Bpts dyf Hlap@ i c OO dztso d 7 | dzj
tcOL i3QIs th@xdzlstcd W kz dsLoy@C ojd » lsitdfod@ tgdad @ts d&3d ° O dzdzO W Iz dzC
Misj fj O, i dMnodogefidgsddCod® (ddd.L.2 Btets® j 9O tSH 1 HTB
LO €' j Mk ddWsstedsOyd  j HBMmisk dzgj , ¢ tsdzdzff ot tso ©fipg

NG 6\ S; 68 (3.2)
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Jtoj Hdzs s ABEHCHEOs GO Ftoj " ¢ @GO OB j dz2j Mk ¢ sted
s W s asjdtaFfOMATLAB. | toj H dztsfls A, Bfd@tc © 3] OO teg 206 GOS O Mk

A=0,04692GW,
B=1 0,209 GW
C=11,55GW

JtejHdsils MiejHS j& CoOHE©OMESE SHMISKINOS PO jid Bt
Cs'"d 'J ftedSOLOd 20 vdzd yds8 4 fsj i zsiEzd & i ezf 5d |
EdzOL dzd 8 § sHOYyd BO. Atedzj bLOUS | 15 Hs97IskLcaAA[ @z O Ok
" HiWdddmMOdZzO sOCEs "kt Mk k dqL©OL (3. ABJ&e@hIls] d
Hg OCLORO fBotoPE2 kOt &zOls d o dz wiPjcdzry i e udhpS @F Holrs
MO €t dzgdo efifiizj HOESITfISQdz] Otej H dzd § t5CLEZO SO dzdisPEAPIs) dz@ o C
GEL O BPs@HEDEddr Ssjd¥dyd’ j OO Misjfj dj % k& dzs

Qa4 B 8 (3.3)

10Ctsdz Mftesots' jSO dHjdsdudkse §shmskzfso ¢Os d &
Y lsd 3AddedChi) B©Q 8 @ tzdghfiisy JWitkddzCiyd [ o d § OteOd3d sted Ml d

A=38,84 GW
B=0,2292

10Ctsdz LORBj dzj otcjHAsMIsd §f OtcORBj sOte® & L S (3.
[00 fesyjd® “j Bd&O dshd OCtHdSHAL @ 5( . 2)j. sy
“Ofmded ] dMlsOC dzs, dLteOYUkdzOts ' j tj dzOlsdo dets ff tso j
fteddsi dzy dLtOLO (3.3) k Hdshkz & SCstedh<j j dL
fteddsj daj dL eOL O308B8%%Lz3pH ez 2O PEL EzdzlsOls HtsBd " § dz
[900" w]libzb®HKGIS Oz OF 2B QOMIs] § j dzO W Iz difS taj=({d3 jOdzjdzd
EdzOL dzd s ftSHOIOCO dz2ZO LOHBOaB? O 0" E<d dzOyddz. 1 d°
LO OftesSMddiOyd k, ¢Ot d cteOWdS Mmisjtfjdej WEkdeS yd

MpouereHe v ynasHe cHare [GW]
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HdzdC Ol B 420 IsjdzHj dzyd O ©OMO Mmidsyeyd oQ stetsj dzj S

s sdzO, @ BIslstcj dz0 " j] | OkzMtsog O HWIE @S d  [to® L tigedy] K %8 D de gaP
Hish dzs zOCtdz 9 j<j¢ B O fCENO O ©GOHO MO Hiske
f5C OL @QPEEBAS® ' 0F |  BHdshHE &0 Hej S$t°j Mz o)<
Widyd 030 i, fdditeO 6OH G YyddOzeud @ d)ist] tf dzdiak

Q¢ 60 80 8 (3:4)

leddsj ¢ j g0 “j dflsOf o jdsyspHdzit @ dKDEs R S80S E o6
‘pddemte] do O j iflsddzOdzdzd Ry @ tog s ifsifimjised | Hef t@ j§1OdBS fis IO C

A1=1 4,516 GW A>=18,1 GW
By =7,957, Br = 17,44
Ci=1,9 C>=22,26

LEjNCO  b®j daif £lsj ELBIFOW.  §iE GEO&IOr O dzdasts fi'dg® jozls ) if dzts
© 16,49%k s H dzts ) zte QER f jtc 0Qfdz0 dzdd udOE 6 ¢z 5 Bpdzlz Y B H dptOigdr] * ¢zO
OdzO dzd L d tc O A2 w0 ‘§ o FOOOROB § 5C ZOJ OF O | Ok Mo j
fsHOLOLEP< MO ¢ jc0 ‘j f OFdgskz@ f§ feuy&sauz® s akj ol

MpouereHe K ynasHe cHare [GW]
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1 0 sfiwhseiz § c@&@dedhdyiifs Hs LOC?EYcO HO " jJ bt <O
Jd Misd 3Oy J tc D frefsd] IsiBiddd) @ Gd 3 | 1y to sigOdz jj % ldctisq dflizOdzdls dfize Ozt
otej i3 MC s thjrtstitslzsz stsdzj, | OkMmMses P Kigas yJdz®@ MO B p
¢ jc6 <j Mmj, LO tsbtejBj HJBsdhMstcOyd "  j t©OLod J
sB@odfj Misd BOYyd O ftosdj dj JdMlsOdzd MOdzed s MdzOEc O 9 j Is
Hish dzts His d3Odzj dzgj kO &E&H jdelpts MPlszD,dzd il " st 27 jo OfistOjdt©
dmé¢?kydets Hts 2026. eEtHddzy, HBS " j oj< dzOf tsd3j dal
Moks OCt Mj “ddij shmMdOtcd f jtedtsH dOCd f syj lsdz
Bd Md ot d@3j M dMms stc@PL stizls dzPlsEsitgej ccjIsdcj dzO ¢
fijtcdtsH HB 2034. cEeBHddz (SS90 EetsHddzO " j kMot j dz
fslstetsh ¢ j] E BBKO' jdtdk tcjedtsdz), oth jdd " j j¢Mmist
MdzOc O L OsH dAsQwh.Odeits 2034. csHdde Mk kMot jdaj ¢
(B33)zo toh IjtedpjH datsfpls . 6 HBs 23. RLteOYUEZdOd {steOfisd M
EdzOL dzfj fsHOIS] Htod HIWJddMO'E WEdiyd i, ®&Btsck

ltoj dzjets hlsts Mj ftojhdzs dzO@ tSHte]' doOSj ESCEfddn ¢
sH ddzsjtejmo, Bddts j folsttjBdts fttjoOLd<d  th fi
Bsclkz osdHjlsd &0 wddyd 3.8 ftdS oLk k& fidsii *dafydjo B o
ftsRj dzklsts dzO@ S5k shdtsesk M) Isd §sttOmisd HBSHO k.

“J kZLjlO ddhsOodkzdmMOdzd MdzOc0 o jlstttsj dj SlsteOdz0 dzO

2.8 Mj ®syj odHjld HO GW. IO @ O @ydldsjplo teddl dzts fif -
sdzdSj 3.8 d&O ok Mmdtselk, &syj Mj BHtejHdlsd HO

Hts Cte@ O 2034. G BH J dzjGWHsHSGDidsdzjf tseedd fifipjd A jy OB ts cA
<j LBdtedsd SOfOydlsjls W zAs00B 4o.j <dfts Higfj dEdfs  Bzd 12D 213,. 8 065t
fMBEOteOds HO fj O Hdtsfh Bsyj kZLjld d LO BJds
2[97], LOSC? kydds Bd fMj HO fMj ftsyjsjdd SOofoydlsjls
E 2034. cEocHddmPsisykisdj t@wEz sy Sdo Odzj d dzfls ©dzd iy
dMmistsds jeddzz & 2023. etsHdded MO 1, 805.[10pSts B
fts S5 ddi3O B dO totsds YtsHteky & Hts 2023. CEBHJdzj
(Skfdzj BBMARISBScdzs Bd My BHtejHdIsd HO Bd LBdtE
ddzs jtoj MO Hts 2034. cEHddzj HBsc ®N. HPORG dzf EOFE O
SHic ] M@ O LPHBPSEBEO' jds' B dOMISd <j Bdld ftoj Hd
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33.1 tetsYyj dz0 dZsSOYd O dzsodn o jlstetsj dzj C IstcOdzO

sO hlts ‘j bk §to]lsh oeeda itH j getzs o ( &BOY 6 j S HEBBY j ° O]
&jCtse MdMmisj BO ded  j HBoB? dags MOBE MOGdzj HOd d daf
SHte]' jds' ¢ jBcLO¥mMCts’ ©BdkOMsd &scdd s Oodlsd,
sod dqLottd ®scdkd Bdlsd ©OMY Bt ' j dod.ls Somzod S @ s Ls@
MsOSj k& Mdmisjdz dd j dhsts HO d&d Mj dsed dL o
dzi f sMtej Hdzts® BdzdL ddzgd dgj $s6 BH yYostedhlsO MdMmisi BO
pBHEB O, ddzd b B &OMISd k& ¢ t° =OMdhd® osddt e tsjtejh Slsk
ftedS? ydlsd ‘jHddts &O &GOk LtOdhY sttdOststemtk MMl
1 O) Odzsfyls, o 0O ©OL®BOLELOS O MO & Moj o0ydd O

dLottO jdjtwed j, dsydtddd~ o te]jss.ctei@btish Cdgfddf) e jeeddd
tjcd j E St di0 Bd Mj tHod Ot ftsyjMm ftosgL otsH
KOSt HO Mj jdjttcd O BH Bodn ©B&OMI] &syj (kL

O Bd Mmj ftotsdzOh OGBS ails BiPdels if & qdijlic, Lddd Isj f tslstcj B dzts
BtejNd tdifkedzdSj wteBd j. sOCt "J SS90 dBejy0O LOXB
HOOHjMiIsBEe 9860, CdydfdqtcOodd "j LOSBs HO "] A&t
dL y4d dzlstc O R 1Oy BdedsO 4L OMmdztse Oded » dzO § sdzo j dzy d t5 dzO
2O 9 <0 YyoatstedhlsO Botse MdMmlsi BO M foHEZHOWO & MM
sH &0 o j <kY§ sqHGGEBGEdEj H [Bj dso yo, dzgj f smicj H &
Al dCgdiaz@s ¢p d AL dStsdzO v jMmdzO 1p. 1tedlstsds IstejB O
Btcd yJd HEBBE Wkdtydtsddmots HB Ikt dkzlsCO E ¢ sdj

fdteyifyd kE fsyimo fesdLeotH ] Jjdjtted J d t6Ete]
hissepdz sCts [Btoj degsoy0O sMjuHkz" J L dOYyo Od f slsj d
dzi fsmMjHkz | colktseats dz2dS OC 0o fwslsjdgyd Oz L O & j dzgj
“d ImMsOdzts T Ofpdes HO <] Bo O tBdkOM k ©Ozwmid< dghls
dzsclz BsteOlsd HO ftojlzLr d3y daj € detsed tjeodtsdz, MO
jdzj ccj &ZOIsO. s Ot SOCo9 0O BBEZOMIS, E ftosh ddr dj ¢
ftcO<jdgO tejodtdzd B3O wtcjH® jc 1 OdOO,  sPQE&j ddkkmMEt
fied®kjte ESEO E St j ®ited m00° LOSCHEjls k §t
Cs'"d <j ftoj desmMdzO Bicj 1 0 BsteOlsd HO Mj ©OLead O k
1 OdzOIsO Istcj dgzlsdgts dzj tcOMY s dzOKdgO fdimfdzim)j SHided dlzdf otasifds. to = ¢
sBLdt HO ' j ftets kz keod dditt<ts olsHfV@f Axigdfets BRR2A | ° O fMmdats
Btej O £ s B dzOMIsd i3shiedddsyO ‘HZO HBGZz Hfjj i O YGDeded o
ftedC? RoyjStgsce j dzgj eOststcmMSdnrn SO OYydljlsO. uvitejBO dzOC
“d MO O MOt " jHdzj J ZzZiMVA Ol ts o s Os 5@ Y @ SE3J diglz Js ¥
ftedS?E2yd d BO ¢ BoaOCote dqLoaBKO B HBO J Iz HTIES

VU yd? ZHj B gEhsidoigo j0 St d sLdydsddeO’ ] dLo st
dMmlsj Bz, §smEOcOds j ojsk0 kftsh<jds ¢sds °
Cigkz Mmi MBOLO HO | SRY sw@shls e lO€ H MY b adzisfsd
stk k1, @Gyddjo Mz ckzedyd Jjdjtcd j k sotsd ¢ sdk
sOBRddE sdd, dqLobt jdjted j Bd fj BscOs fsidolst
Csdzs E2fdsf Os O WdK Me@zl® fletc | &z wa@\fdsdgdgisq @ tc dafstdse] ,

ftoj dzsfdzd S OfOydhkjl cwOdO Ctd&O dd  j BjMS cldzOYO d
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s COR &EMsOYd O L dZOYO' O dzts € OyHZ 2O ‘¢ j dzj ©Ols s te

0CtE Mji kMot ' d fjsfsmMs@syOd j ynbek  ddte Bdaj
B jodHjdidsdes HO fj Mtk © O QfgftsilsEl “ j o tcdglsy bs
dHO Mk cteOdzsy dH jtsks gQdz] s jS<@iiylDapds sdy HiB O &
Bd @Btk © ° Oldidsrd RBuhzk] s 0¢ts " J] o0 otjHAsMls
fesf kfd &s<d cw©Odj, bk BSot‘ Mmdlskoyd d da Bd B
40 Htkej MstcOdsj, Bscdks Bd Mj fsmisOoadisd § koS j
CdzO, § O MgtsHdzd S OFf OydB.j Is[ of QS @) fifiscdz WO “y,0 fists € OL
sfdmkz" j d MdskzOoyd k& & t©j Ooddsd Mdhlsj dz. 1 ttd B te
Bd My cjddtedmMO®j Bk MdMmlsj BBz o] d3j Misd dz® df us G iseH di£DN
LO wOLeoats' ojbtetsjdzjtejlsdsSj, yddi Bd Mj 4§ tetsdzj dzd

/2 I

4 dzd C O RAZEUPS.tcOYd O L dzOYO' O dzisC Oy 20 ¢ j dzj Ol s te
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O Bd fMj GHGjHdd] Mk j S j IjSslsisjse dath o ©F 'z
fgMmisjd  jHEOUJEO HOk dLeOLd®EO (3.5) d (3.6).
Cts' )] bkdkOL] Ek djSqd uyott &sesO sBdlsd *jHdkOC LBdGlk
R sHdshd @O ks HO ‘ Plsp BEEdO] & teils 2 tH d &2 ¢ &tk

'O 0 '@ (3.5
'YJO ¢ JYJo8 (3.6)

RL Httkzetse dJqLOLO M HodzQzdtsett®klstBs@dkzH Qo shlstcRY
Mistlz” jfHOoH] B Mj, o BO dLtOLEZ IL3j 5dgQC Esls tdgjs<
Ooyddzj kSEY d HiPstc D WERO WPtz ORL 3§ o sMisOdzj Hoe
. vt Bd L dzOyDHEEZS CHe@ LB & 56 O de d did y @ J @adztf tol§ s d&zQ@
VEsdzdS 8 B M ©OL BOLKLOE HSHOEZO d ftjlsftsmisOe ¢
tej Odzdzd 3 MdMmlisj &3d BO, L ODEdjHdAB stdL H)jB @0 BdL & GO
Bd HB9 j dzt HEBADHis&EO H @) &c @Pliz@lz dBGBOw®dz lNsdsO B d d IS
ftejtsflsjtej<jdd d, {§ohmdajHdyds, dnc? Ezyhu@dsOol o g My
Ctsdzj Syd § MO Ysbtesh " sd3, O Bd dMftstkzSO jdj tcc
fsdzi Hdykz dBOId o] dzd ¢ H dtfd @ d@ffzig] hdkjFotefltmisftdgth © © ¢
Bd Bdd&zO dmME? Eyd 20 ftcdf OHOdZO Ctdlsdydss® CO0OIsjcests

1 0Ctsdz 5" O OO O sMdzj Hd YO dzgj I sots? dese tOMmY st
ZO0 tsfdmde OF j dzOydtz®d dz0e §Istcgj dzj ¢ dO&® U | Mk
dqdzsjtej MO L O Mfteseo jHjdzk OdzOdzdL & tOMy sHJ? j d2O. [
[652], EtO' jdes ftetsyj “doO¢ jdi53 fslsjdzyd OdzO L O  sflsOc¢
SH Hjgizisle Oted Iztstig  ff SHU H j dzs s f tsH te OLRIKGY e Astds jSdayBH et
dzj s C9oOHE©OISO My dqLELOYUEdZOs O ftojtts qLOLO (3.
dgigs2]. li<d tjLbikzdzlsOlk dqLOLO (3. 7) tLd&OYyOs O 9oj<d

'O 020 J0 0 J0 O 20 0 D08 (3.7)

e Quinlz B dzj N J ded Isdx qdzm0,d], udHzf tzlsd uded sSOMPaEpP ¢ o
HsC M @) 3 j dzgj otjHdsMIsd MdzjHj<drn WOCkttO®, dLt

AOC IFEitd OCIsste dQ,1]8tEfig B0MmM] sfdmkz j] MdOcO o j st
f sMd3OIstcOdzgj B dZOMIsd, L OMdetseo Odz dzO MY tctse j H j dad

ANOCIFEW OCIstste da, 1]t Md dgOfm] HO&BGH z@EHO Isj tcj
U @Bz 94 <d dOEdbsjfige z@wse | L O fsMisOe? OF § o
AOC IFsitdy OCIstste ([0, 118 6FkMJesO M) fdhmkz jJ EHO? j dtslis
9J<JCG MOBLO<O dzsec ftcOo yoO, ToeHAdSE LO dmy

AOCIFE® OCkste dulBEMGasonj Sfdhmk j khHO? j dshls
jdzjCltetsjdzjtecjlsmSj dd eOMstekzSlskzej, OHJCo Olsd

AOC IFEtg dzd 5 dzOy d sdzd WO QS tst5 s MGS B @ Jdzed j b6
sjtoj 20 fdf OHO * jHds EssmsEkea) if stEL @K dl o
fedtetHdzO HBB®O, &OYydsdOddd §OwCtsed, oj<j o
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Yyqd© jddyod e® ff glstcj Bdets BHicjHI otjHdzsMIsd W OCIstst
SBtO' jdzj twjced § ded’ j S @ddscadR dgfiiteinlsu™ tdgy el frigr
Bselkz<jy Bfyd § MojHjdzgj dzO o9 0Oted Oyd 4 dz2O Isj dzgz &
EmMfsMis©e? jdzO 9 jL O ttOL BOtO® © HOIsdr E o3 § 56
“d HO LO dazzmstess®Y ) <fpiOzZPPRO gRiEFo O Isj &ROY
tsdzgj HOIs] d&O wdzdyd 3.2. uvfMet  jdes “jJ d HO ' j tC
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HOdzj SsoeBHO E MdMmlsj B Ctsted Misd ke Qs o lds@d3 i d tf do
COC0o ] CtdStojlsdzgy OdOdzdL j, fltcjBdets " j §t5° Ofnded
‘d HBBt fd&j dkzlsd i Odsd z@ZOFH G B3] GGl @ BYsdd S
Bd&se tOL d&Zsc0O dzgfj Bd BsecdzO HO M dMEstdmlsd. 1 0
HO Mt ] Ho O MdseO® ftwddydfO ftojlstcOE] cttOW
fsojLOdZO Yoo jfJzeddzsP. S8 d <j BoH] BdIsd tOL
LO CStedh<j ) fteddzditsds steO) j O dgO"  Bts? j IstcOfpj L
SHdshds fteddydf HEBddMt] fttjkttOciy. 10 Bd Mi d
sj M zetE@®W3y Mz BHOBKOd Htyjlsdd d SO °d ys tsts,
fkls S dds Bd fMj BH fyjlbdse dscds Hs<d HEB Cto
fzlsO‘k fsCEh O HO ftesdzO' | IsOCt hists Bd § W8getklzts
CtcOdze CSB8° 0 " jJ Yo jLOdZO MO “dd3. Jots Mj tWOHd € Of
HO My HB' J ftj st Isj 6tOdzgj, Is " iMmls, HO dzd Bd I
yo tstez. s OHO OdzeStedIlsOd3 dzOd' jJ didOls dnddg Hg kg yfp dsdsts tis
dimisd o dQyfitHidze ctcOdgze Cts° O fsdzZOL d tH Istse Yo st
CteO" ¢ jd&3 Yyoestelz ftej $ts Isj cGteOdzgj. J[ot Mj §sdzOe? O
Hs<d ftojlts ctcOdzgj € tssEd3 U jstcOtc j delf dets f ol Ctists Upj Is d tc O
CtcO" ¢ j o Myfoddgtdr®O fjdzi Hj <O b OY & Isdztf @EO RIS BHdzO alz) O f tot
BO COCo0 OO BH fyjlbdtse Hts SO ¢ jc YotscO.
Md ftotsc dzOh Q. O vL@D 9 tO"djHdzdf toj IstcOGj 0 HtedS OL Odz dzO
ye ste tsL dzOyj dz ytees jdetsdz, O SO ¢ d yeotstc L j dzj desd3 Bt
420 tej H tsfdgjsHizdC sRidi & e d@d 2B d iz ¢ §  ffugsd zOg j ¢ § O
st s@dlzi (&GO hjlsts Mj dBsyj o9dHjlsd, OdzetsttdlsOd ff oo
Hs<d ftojCts GtcOdad LB ' & yYyoatste® 1 d yYyostste® 2. vy
£ stsds HjdzE ctcOW O, OdkettedlsOd ff tocj dzOL dts HdzOY oHigjtdO clte
yotste® 8. UvOHO Mj kEkett' "] HO "] yotste 8 L OftcOo
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sOt hiss fMmj MO Mdzd¢j &syd ksudbsd, teO" fddydy
Mz yoO*' cwOWBoJtohde®dtse[ ' Elsddz, et Mmj daj dBsy
Hs B8] B dBsddzs HB<d, O ded LO MoaOCd cttOW ¢
sjrddSlkz ftejlsteOcj Mj ojLkz"]J d BHt]' jdz Bters® dzj H't
ZORZEWWOZO HEZYy S °dmn Bd M OkctstedlsOR BseOt Ctojls
hiss B ftojlstcOCO BscdzO HO SCtejdzgj dedL dzgj $d BH 59
J]o0OCO0O MdlkzOyd © Bd Mj 0o ddzO ¢ tddstds o8@ ofjjL, d o
“dHOd 20 Hkzed, fttd yYyd Bz dd jHOdz sH T da dai B
d Mazey®" Ek ¢tdid Bd M E " jHddE BH dEOdZOYyO ¢ O da
CtesL dzOdzOYy, 9J< 9t0O<0O {isPHdaceclisCh qigetstd M&tsGd dzO 4t
MftciceO® B Htso jdzO HEts ISBEO HO OkzetsttdlsOd3 HEBJdzMC
mMeEf yYyossttso O, yddii Bd Hftesyjim O} J* O tsflsd dz0dzdz
¢ 0 Bd M dBSteOdzO adUzQ digafsls W & & dOzzfigy] . BtEy J o dH.

10 tsoats’ MmMdzdyd ' j Ststwedh<jdz ecsbstsoats dimsd cwOW¥W ¢ O
fd O Cj iz dzOyd© jdzO C jHAZO 9 j sdBO BJdldzO ff etsd3j dzO.
yotste 5 MO ysic®OBRBOHJ] sHB] yotste® 5 Mj d HBdzOL d
Bd Mj MOHO O o O ctOW ftoedd3j dddzO IsjrdzdS O HEB
20 dHjdsduOd &ZOydd SO d LO cCwO¥ MO wddCj 4.7
Bd fdffis Ots yetste 3, GHJ B EkZlotHdts d HO yetste 3 dzd
fsdzOL ] ftoj BO tsMisOtE cO¥O. sO0RBJEB Isdd3 Bd Mmji
Yo stc® 2 HtOHUD e AcdIsOd3 f slsotcHd H O tededfzOy afts tez04
5, fted yYyj @z SCStdmsOlskz j] HO dad tsdz dzgj ftej HNlsOo > O
CtcOdZO tH toatEe Yo, ddL Ct5' k2 dzOMIsOe?> O ftoj stcO
dLOBtOIsd fkO0'k ftoj BO YotERBZ5tsop PsL OEGHOj ' ©Of
dL St j daj BsYyj MOB L O<d, Isj <j dzgOMsOadlsd HO
dzj ftejCddzaj JjSEMlsjtedes. [fIsdB3OdzdzO f ZIsO° O HEts Yo st
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Il stedH BOtSGO, o9j< "J tjyuyddess d HO OkzetstedIlsOd3 ff toj !
Cs" ] MJ dByj HB<d tSH fyjlsdztce HtS L Ooteh dzgse Yo tst
zsh d  j 6 tsH BflsdBZOoOdzdzse L O mHjte jfjfjAriO fiiddzO O ‘g o jts.d3d
Hts SO ¢ j6 yYyotsted disyj Hts<d dzO odhj dzOyddz©, f{to
St B OdzetstedlsOd3 HEBddzmMS ] HtilstcOe] fHtwots dzOdh O
Yo stcO® HSdZOL JdzO L OB z@L ety Pzisg HResf @) Ctsdzoegd
COs Bilsd®BzOdzdes. uv0O° tjLiEkzdzlsOls Bd BJdt { GfgdsjicHdsyzlz
ftoj BO CtsdB] B Bdz RBESEcOts HO kEZistejHd oj<d Bt

ro sd My dzHssmMsOyd HEBddm¢j ftojlsteOcy d ctejh ¢y
ZO OHjCo90IOdz dzOyddz, k tcets’ HIMj dISAY) @ Bejkz Clisjtcr
“d BOEt' ] CtjdttOdz Hd OcttOd3 ftojlstcOEdgH FEPY DO T o
CGtcOW dHjdzZlsdyOdz tsdesds Ss°'d “jJ o9j< SCwtedh<jdz L O H,
Yyd 3z Mk Btts' jod yYyosteso O dqLdij *jdzd EOGEsSEEB] BH M
HOIG tjHEBMdZ]jHO @secdts L OS?EZdBHOY S0 s diff s jclg
fslssdy ftoetso j to Kot dnofjz ub@ tesiogiO H dtej € Is das Cety ad jte OQIzEEC
CGtecOWlZz. ¢¢B8 My dzO S O° dOyYyddz dzj ftesdzO' § L O9 teh dac
fteseo jtolz Yyotocso O HEs A< rd M jystdics & @ dists Bz § tot
l od Sigid3 sBtcO< 0O fsMiBdzO O 0O dzgO Ists HO M tod Mktefm
“JHOdfEIs ftose jtcOo Odzd yYyossteseod St jJ jJ OdzetstedlsO
fsdz0o?> O HBs§iMmjdadej SO § d yotste. v Istsdg Istej dgzlsC 2z
stcOmMtsds ftcj SdHO, O HEYJA&ZO IsttOMmMi Mj Jif tcdzyddHdD O |
My ded  j HBh dzs Hts SO ¢ je Yyoatste®. Joddz dzOyddatsd3 t
f togipdgd € OtcOCIsjtedMmMisduyded L O HEBJdMC k2 tjtsglsteOGlz t
dJOHj CoOddds BftcOoaHOY jd3 L © (L BLsEs] WOdxkfsix

HOdzj SsSotsHOL @ fiisls g PEROP OdOzdL © St° §J Mk i dmodz
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sOCts M k Moadd f toj lsr tsH difQigsttc®c @3S dcPEHE ,BONBE dsdrts tom
fdlsO¢ ] dOyddz0 &0 ¢t d Bd M IjrddtO0 ftojlstcOcj ¢
BsedzO ftodd3j dedlsd dzO toj Odzdzke MdlskzOyd £ £ ¢t 5°
[HeCBoste dz20O tsolkz dekHtlizdadssl i Jd CdePOF 2dz@ j teyj § yd * 4§
Bted O B yYyd Jd&3 M 1 Pz@BOEBOE , ctfsctstsd B dzts " jJ dL ots
CiettOWMitse ftosMissbBOC &gOH O] MO Q" Mip & a3 tztlzj f SH j dzc
Hdd3d dzL d ° O. J detiseedf ‘Igjdtefj dBO BStcO £ Bdlsd HBots? dzs BO
Mej BkOYS¢) SC°j M dOEOLJ] dO dhmissdz H | @& s stz dzC
MistcOdzj, Btots' tSodms HJEZSo0O dzgj B IstcjBOMZSE HO BEH,
Eifftecdts ftesyj M o€jsEdc @@ jc 3 desdJtc O O fesmMisseO, Mo O
M tsdmissejilsd MO " jHdgdUWo REesEdRcc@DOOf s @OBJ Mz
sHicjHd hIsO B Bdts fOdzHOdz ctcORZOBO ctcOEB. MBOE B
CteOdzd Y *d HjdZBOO Ijtejd2O. vk Bd M EZLdBOEs HO
sBtcO®' jdzgj BB dZOMISd, ttOMfcdzOy] CCcttOdOBO ¢O0 Mo OFC
HiB IsjtcijdzO Bd Bdts ftsojL Odz MalsH{] dZcoOfeQ Jls jm©] E2Q@
ftosdg desdz 9 JHO f sMBOLEKLO® O ¢ jsetOWYME] tjed j HE
HOdzj StsoasHO dL®B] ' 2 fsmistets” j ¢ O s Ots ff sifdsOIstcOls
dL Bjyolstesm G0 ftcj HMIsOo?> @ Edels Ozt EMBE®W [z ¢ O

ro Bd M dazemsteseo OdzO0O fteddzj d&z0 "N dteddzemMSJ (o] stcO@
Cs'd “jJ ftedSOLOd O wddyd 4.10. v CtojdtcOdtsds
ZOZzOY j ¢ ] tlsdBzOddse kO sHHftYPlsdt dzsGo O tOA @
Ap . ltodlstsds dzd  j] Bdts HBSLOB? jdz ftoj dzOL O ftoj S5
Mk 2O wdzdyd 4. 10 BJ dzjy J &8  {tcdj dzttf g tisem)ty dhrdgdzig ¢ & o
ftojlstcOG tSHteOL zd3jpels tdftdcofiiAR B &z H fizlz ) [Hiffiteffjldigfistdyz , H j
Isj 6§ 820d ME swPEOHSdzj , dzj ots d HJ fdlst s dfJs widdslsits ¢
4. 10Bdedifisgz<j ftotso jtedlsd HJ s IsjLcqkids dgjp toh jts His df dsiy .
dL t©OL BOItcObpy &z®r ZOMBdtsod 3y Mk dO wddyd 4. 11
Bsckz<desmisd Ctej sO° O Gt ,] mHlsstalyjsddifids @ £ dafstc tiseH | ts@ St
56 tc Odzdh ) JLEBD AL jdts Isj toj dzgO CEdiO defd LificfacfBf@@H@P C s ° j, dzO
Hildsj 6 dz0 dL dzOH WO W@EFIsidere sty s L O HOBH DB LZIRPD H
fsotcOIOC k ftyjlsdd yYyotstcp BlsC o PHicPlEr Mig) O §
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Hzd @0} co d CBLOC MsOdH OteHdzj N deddhsj oo

vfttOoats " J bk Etyj kO fttoO® dBekz<dtshmls fsBB?h OO
fjesoats’ JjWdeOMmdesMmisd d IOydesMmisd tjL kzdzZskOsO. 1 Od
fsO° 0 oHd o SO0 gdgoOnEOOdR CttcPS My jdp@ztz d * j HC
CoOHKOIO, MIsOdzH OtcH dzsd3 OdzG stedIsdsz Bd Istej B Odzs H 9
MisOdzH OtcHdzd Odze stedIlsOd3 Bd HEYJdzkz Isj fEIOC ] EttOyl
HE)y ddzze MistcO@ddg EB8OHKLOS fsHj? jdO BOTO. R{fOC, (
Bsclk<dsmls HO M HtollstcOEO tSBO? O dzaJ MOBs B ~tfs
Hd " O tsdz0OdzOd3O, ftoj d&zOL OC dL " jHdesé@ k2 Htkzed €9 OHI
" fsstoizrdelsd HlstsBHn @B d SO CtsteOf Bdts HEZYd tH € i
Odzc stedlsdidz. sdeCtojlsdets, jHIEY RO BEOC 9 F& OF tieOE) POz
g OCoO wWsHIWJLOYd O hdteddmsj (to] BOEdgd &)
ftoesdgd 20 Bd MJ ftedd3d Isd dzO Lo jf<s Uzl IYfdieoct d§ oS AHIEOXIIZQ B (
2 fil §Oum@yd.sefj<ddB O BteL d dzO QP dzp sl ®ipfgs Bte | ¢ ezl s
Wdzjg ¢ d B d dfdatchylOe fteod SOt Ushystsielow @  dyshiy d ded A §
41240 o] MmMdzd¢j My &y Etydlsd HO My d StH dL d3
Mk 903ddzO E MIsOdzH BBOLdss B3 COdrgjstezfflsdste ] dzy d My dlskz
CoOHWKOBO. [ots M LdPHEOLOS s BRIFOMj Y totg Y&l dbtsdzO ¢

sdzd @21 o d CB©OS kdzOftej' j.dzj M deddemCj e
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1l slstcj B dats * j Bz g st ddiinis@ffstien@ots) < d § iztst®©C O fdmddyL dgts ¢«
CteO’ i Nt K2 gZihHEEs ™ ¢ stecOCdas s i EC dz@m d dzts
Sdets €ESE f3OEBOE s H@ZdQc € RBE@CO. sOt fteddBite LO BSofs
E ¢s's° “j fbtejBdts, BjL qCOCodr tetcOdadyyj ¢ 0, ¢
HifMdes SH ¢ jcOd GRIPRIFQAdS jHPBej SIsdzO Ho O CBKOLCO
ud 0 Bd HEYddZO BddZO " jHBRZOSCO HotfMmistekzC " HEY Jdd
Ctsdz Bd My dOfwcOadts CstcOC f§ sH 4 545 aésHB d,5 yd fiplsis c¢ C
tej"J® i Misde@otch dzetse s O 2 HOo O CBWWOCO. RYOC,

ftcotse tjh j®0O. wntsHd Iktsdiki Bd Mj fHteots tojh j®j ¢
BOCd Btets' HJ OctdzOdzO. uvtcOMO ftojHdsY jdO LO fted
MisOdzH OtcH dzO © Oted " Odzls © h dqeddzmM¢jy HosmMisstcdzy o Ists

sOts hiksts Mj MO teoj BzH§ g2O®ER § ¢ @ g Bl HhidgOdcidH dz
B4 i 2@ j Hd2OC O thdshistelzC 5" . HEesd dgff deBtcRzO ] T &
ftep®cj, HtoesdOdzOLd Mj 200 ¢C5° 0 "j ftods OL OdzO
tojhjj HftojHdztsy jdes EdzOfftej ' jdasds d3j IstsHtsds h ted dzfy €
HjdzO Ijtej dzgO HEsh dzs B fjls CtstcOC O, tsH datsjfjoms) dzj .Is tc d
tcOL BOtcOdzgj B IssH] Mk EMfjhdets L OsBdhdzj Meoj Co 0O
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BBt jN ) bifls fd®k O §tj.30 MlsOdmH OeH dats
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{H filb SO0t @d@Okd® jdtpads Y shMiskzf Sz, btd Mz M f
My By j HBdIsd Iss HO " jJ HEYJddO fftojHddsy jd IttO
MO 6,23. uvfitste]' o O jd3 Boj HEYddz MO HEYJdesd3 Is
Odze sted Is 3@ Hfpl] HAESY] HO " J MISOdzH OtecH dzO o jteL d " O h dte
Cs°"J “J LO 28,4% 9j<]j BH flkddiOddsc tjhj® O HEE
LO MtejHS Btesydets § dzOdzdtc O j] ©OLoats O ' j ftej ydL datsi
LBG YJj GO tsots fsBts?h O E ftesyjded HEYyddzj IsteOMfmy
fskLHOdMSE MtejHS Stesydetse f d&zZOdzd O O ©OL oats" O d3tej
Oze stedIsd3O ftoj yj deddzO0 d § tslstcjBdej ddzo j Misd gy d delz Iz

stcOfmj . I1ttejH IscO, d bjrndduyt¢td §OttO®ilstcd o tHO

fnd Sttedmisy L O MdBezdzOyd § Bd ftojlstef jdzd dHJ dalsd Y
d ftejydL dzsfls tHtej doO* 0 fsLdbdeo Bzt DOY o

RIOC, ot ded j ‘jHddes §&BB?hOS ) St ' dd j fMilsOd
ftodd ¢ j d dzO toj Odzded MozEyo®™ MmMdmlsj B8O dO yd " jd3 *J
Cs'd ‘j fjshitHdts sfdmoOd M) ®issd" 9t NkzzyOsH € @&J
Bdlsd ftedroOls?’de LO bjfmb ftedkjtej ¢t d Mmdzkzyj Jh
[ ' Edd, Ikt dd  j HBoft?dts LO toj Ocdzdzyj MmdMlsj dgj S5
s d, ftttjn "dddntj Mgy By dgztigl o, 2d B3O O tso d #f bz
©OHO, ©OLod" jdisds Odze st diBERizlz < gots iy § dzf to jlzgz@ ) & @ H Hztsls |
fesmssts. O Bd Mj Bot wOHddks, Bdds ‘j §slstjs:d
d daj C 2 o tej H dztsffisf depOfe@sfethid g ded  § BdasufbEPEEEMis O
ROEZOL d 020 &OHIEBWHE & toHEispdaicO § jetotsd ¢ j s5d3j ISt
MOHO kL& HO Mt j HoO 8?0, f?j 1 d §68°j
MstcOddyj. uvOSo0 MdlskzOyd © “j ftdSOL OdO dz0 u dzd -
flsO GH Highdstk HasOH OO, O HEyddO Bd, k£ SGtdl
MtcOdzgdyj  jHdese BH tsoadnhn CoOHEOIOL OfHBOlseizy § dzOdz
[i'kdd, OSt Bd fMj kLjdks k sBLdtt d st HOsM] 6
o d f) grdi, dzts HBS] LFRIS? EyS O HO ‘j fls sy tezp@ BOH s dgO oy txCE
AntedL sdals Odzdzj kzHO? j detslied zdiOd3jj 'dars iflsd = .j s g ug gk dztizdf L
dLteOL @ (So.51 d LHe®w dzO | jj dz® Oo d ) JHEOJ M5 df @ Y10, 020 din.Ge O
L Of fa@jtH MisOo? O f ted &3j delz dZOd If @ e fdz§ sk Y sty B OL RO

] ] © O 8 (4.1)

10 satsds BiMlskz " tslstejBds O s dgzlsd Ists HO Mk
CoOHOIdzdr f 5’ MABOIStctOd HY] dl Ui ls e s 87 j dzOdzOL d
ftej HMsO8?> O BOWEZ t©WOsOdz yd d "§J yd dzlsOt f tsistcj B dzts
ldLEzjdzdes Bd Mj LBBGE IO Bsedzts ydddisd HO Bd {I
tcOo Odz VOEOQ M jdzOdz o j <ts° ROHBsEMEtS® odMmddzd, O B
ftocdd3j dzgj ftedCOLOdzgj BibH] fstOyedzd. rRIOLC, COC
dZzO0e dzOMmdIsd HO " §J et dMmE? kydets §ftshmMdzjHdyd EMme s’
ftagOL d dqL i ' & MkmMiHndedr HJj o O Isjtcj dzO HOdzj S5 B
fsojLdoaOdzO Mtcj Hdh IO ttOL BOCOdzd s Hj dzso O Isj toj dzO
HO “J HEYdd&O MlstcOddyd $90HBOKO dO S j “J kit
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Hdd 951 ©dCOL kkdyO O edMddNSdn ©OL 4SO dO

RLAB] dz20 sk SO Ctstedh <jdetse L O HotsHJ dzL d tsdz0O dzdz
%O lttsHddj dot sdzOdzdzed §tesB dzj 5 dZOKOY j ¢ O swwOmj * §
Bd Bddzs  Sils®lgd detrsdf hdgj o sSHisd3 f toctse dzOh 0o Odz L O f sy
Cdsj fj kO° Yottt &OEOLd MO j fouyjlds §62

ftoddsj €O MO wddSj 4. hO0, tdims ds dy ossfes HEm @HSE@s BAJD 1) j
Bd ¢ &Oh j dz L O.[Caedizj6 de duotiste? | &0 Stdj Mj Gdz dzO dzC
HiWdddmos | sflsdkOdd kO {8 ot ukCtote@d O Ids
L fteddj O MO wddSj 4.10. v dOtc] € dsts ® sy @O -5
LO HoBHd®) doL d tsdzgOdzdzed HtedC OL fJtedd3j ded dzO dzO f tets” §
soH] Mj fomisky OC dzjf i@l @ ode® B OORQ O BEM® S 5° O
SHES9 OO <O 8?2 0. 1 0ddkj, & ¢ tsdtfhdeytstzsigsi fdzih stz t
Hifjls &0  SO<dR kOMO L&' 2 sSodhi 8?20 k o OC
fj Hehds jBfded MSd, bkLOmssfddd kjmsdeos B0 O

| OOo dzs, fMoj ot o 0Oxyd LHY fijide OO L ded oSSRl R  slsfte Gffitsdn
Yo steso d Bscuzdhdkisq@ Lo dzj §sfss d stddSs ©OL
Mk dz0 wOf)fos Qe Afjk sots tMlso Oted s, Odcstedldlz * j

feso jted Istod fflprOoEd). HHconOO il ‘' j fsdO' j dzO dase
iy, MGIGHPLMERY (i) dyd Oddzds ©jh j*O. [kcO
kteOMO ©H §sujlsdse HE Kt O &L oyOX. O fpis o) deerid 6 €
‘jHOs & fsMiss d Bdds S50 kOO C5°0 d HO?

fsmskf O fj *DOGE jB q O i Gub MzPEG& ZOS B j S 5 dzO Y dzj
10Ctsdz k560, LO MuOfi&GBH zBo f &y K iz fg P I iy fiffisjlsti j o t5j 3
LEOLO (4.1) L Ofjnd @ Po@eh tifsd HIGEEO0 &d s § t0 firkzl

fesc d&ZOh O 0 SdzO § t5° G 6 dOic GEEE ©EiOH dz0 3 jz 3 W slzizd ) dzd € b
hsts BL dZOYOe O d SO §fdmoOds §EBdj @&EHEH OO HiY
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1 0¢8dz "Ists " J] ®idMm ttOLed jdzaj ftesyjHbkte] L O BSHte]
By M ftej<d dzO IsjiMmls fteddite dzO ¢ B\BO " I§ s egJ fists daig
4 BBOo? jdts sty jCJ W dOfdddA) dzie Pem dets 3 Jseslf d wrg s iy
dL ddzyj “jtemcj fwOsMmj, bOSCt d MO wOdd j tfdmhod
“d tjyddes, HJBsdhstcOyd 0 “j t0O' jdO dO IsjMmls Mmdil
ZOH B3steMC dr o dMmd dzO Hy dzfswdO 4s.j8c.j dzgOO0 HYOUsIEtE ] BIgO 1 to ts to |
“d HO "] detsodds otsHBSR ftslstcjBdats s jLOlsd yotste 2
Cs'"d ftedf OHO HjMdesdz Hj dz2 S j &BOY j. ltej Mo jcoO

sjtcj dzO C s ' tdo hagc o OWsPs dgdx®.- ju  j] SOt tjWjtejdyod ki
so dn )] cQfjodgCds Q. s Mjls H{EBERS fjdzsC ststeH g dzOs ] Yy j des e O iy,
yatste 2 (1Y sk, aPts Goaligstos j4 .( DS S dzlEAO, | § Siste
HiWddzed MO d c@Q iz dedeo ffdE s¢ o SHO dLBBI' E Soadnr Yo tstot
HO fMj k ©OL&BOKOS | kL Bz yils s dEipdiedezd jya @ Ofm tn,dziz o
toj My jSIsdodeddd HEY JdzZOBO HOdMzj C s OHOBEJ 2] dzPdizls Of

Iz slstej BO jJ B dted MEj BIBBH ¢80 Mj LB
ey Misd & ddzyj © j teffsletz - of@AS@LIfd]; HAjgtEHS@z EZHO? §
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