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Uunwbnupunubph  dho  wihwdwywunwujuiwtnipnitttph pbypmd  wdbkbwjuhuwn
wwhwbetpp Ygbpwluyt:
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SGLULLP GSUIGLNR YU

Lwhitwuwt  wbknuwuph Jbpmnidnipniuubph wpyynitipubpp gnyg  wdbkgh, np
$nunnynjinuyghl juyutth hwdwp ptnpjus nupwspp hwdwywnwupiwt b juyd wplwght
nbunipu, (wy Ynunithjughnt Gupwlwnnigduspubtp, hwdwywinwupwb ninnnipnit
wnwg opowlju vhowduyph junspunnutph b wnwtg swntph Jud nplk skupkph, npnup
Jupnn bkt unydbp qgl] wjuqbgubng dnunnynjunuyhl dnnpniyutph wpynibwybnnipjut
qnpowlihgp:
Stknuiiph wjuiikpt b
e Juypp Zpugqnuil, YUnwnuph dwpg (Zuyuuni)
e wpuuphwgpuljul Ynnpyhluntikpp b pupdpmpniip
— qujumpjnip 40° 31.050’ hyniuhu
—  bpluyjumpniip 44° 49.733’ wplikyp
—  pupdpmipniip snidh dwlupnulhg 1880

‘Ujup 1" whnuiiph quin] ko Juyypp (Unpnip’ Google Earth)

Uju ytpnisnipiniup tjupugpyus k hwenpn pudhutbpnud:
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CULEZULNRC LU UrUarNhe3Nhy

349 juywuh undhtiwy EbEjunpwlwt hgnpnipniip 12.8 Udwn L (thnthnjuwljutt hnuwup
(®2)) 15.24 U npywspuyhlt ujhuyht hqnpoipjudp b 1.19 22/®2 gnpsulygny:

dnunnynpunuyghl] juywip pupugws k 2.3 Udwn (quwynp pny-2.3 Udwn) undhtiug
hgnpnipjudp 5 pinjhg b 1.2 Udwn tundhtw) hgnpmipjudp 1 pinlhhg (giuwydnp pini-1.2
Udwn):  Uju  hqopmpjub  pafubpp (wpunthtnn  BSU  «hlJbpunpubph
npwbudnpdwnnpubph Jhunpni») Juquws i $nnnynjunuwghly dnngniyubph dh pwh
qniquhtn U hwonpnuljwmt  dhwgnipjnitibiphg, npnup hpkug htpphtt Untnnwddws Eu
$hpujws Yunnigduspbph Jpu $9 ungmph hnphgniuui hudupdundp:

e bSY punuguws kL htunlyuy dhohtt jupdwi (UL) pwphuhs uwpptphg (RU)-

hg

— 1 Untnpuyghtt FU

— 1 Epuwyht FU

- 1 quownywunipjut FU
Pusybtu tipdwd E PEF2827-005 «hwjutwljut mkjuuhjuntnbtuwuljut ntuntdbwuhpnipinii»
thwunwpnpnid, dhpujuws Yunmguspubph b wpbh  Jwnwquypubphtt  htwnlng
hwdwljupgh dhel tnwpphpmpniiibpp htnlyugh ki

e Dhpujwé junnmigdwoépp wwhwuonid E wykjh phy mwpwép jnipupwsnip 1040
hwdwnp:

e UYunnigwoéph wpdbipt  wdnud  k dhpudws Junnmigdwépubphg wplih
Lunwuquypttpht htwnbnng hwdwljupgbphtt wugukhu:

e D4 Yuywuubph punhwinip wpynmibwybnnipjuiip wpbh  dwnwquyptbpht
htwnlnn hwdwlwpgh nhwypnid wybkh pupdp k pwt dhpujws funnigwsph
nbupnid:

e Dhpujwéd funrnigyuoph minujunidp wykih hbow k, put mpbh fwnwquyptbpht
htwnltnn hwdwlwupgbphtp:

e Upbh dJ&wnwquypubphtt hbkwnbnn hwdwlwupgqbpny Juywth oshtwpupniput
dudjtunp qquihnpl wykh ks k, putt $hpujusd junnigqusputphp:

e 9 Juyuwbibkph KHEyupwtibpghwh tnpdwynpyws wpdtpp (ELU)  wplh
Swnwuquypttphtt htwnbnn hwdwlupgh nhypnid wykh gusdp k, pwt Shpudwd
junnigquéph nhupnid:

Af Aries Energia Skutthjuintunkuwlut hhdtwynpnid 15.24 Udn whijught hqnpnipyut Suqupht Page 8 (88)
S4 juywl Zpugnui-Unwnwyp (Zwywunw) PEF2827-116-Gagarin-FS-R04-ET-170420



e CTwhwgnpénud b uwwuwplynudp (TRU) dhpujus Junniguoépubpny DY
juywbtbpnid  wybkjh htpmn E pwtt wpbh Jdwpwquyptbphtt  htwnbnn
hudwlupgtpny $9 juyutitpnid:

e Uplh dwnwquyptbphtt htwnbnng hwdwlwupgbpny $9 juywttbpnid Juwuduspubtph
nhuljiptt wybkh pwpan Gu:

e Dhpujwéd Junnigyuspubptt wybkih phudwgynit kb pudnt tjuundwdp, puwt wplh
Swnwqujpttpht hbwnbnn hwdwlwpgbpp:

e Uplh dwnwqujputphtt htnbnn hwdwlwupgbpny Jurnigyuspubpp dkdwugunid tu
odwinul bEywnpwkubkpghwjh uvyyunnudp:

Unyt wbkjuuhjuuntnbtuujut bhhdbtwynpnudp  dowldty - dphpudws Junnigyusdpny
juywuttph hwdwp, uvwluyt 9 Juywubh JhEpptwlmt twpowgdnudp Yupny E
hpwlwbtwgyt] gwuljugwé wbhuninghwyny hwjunwwnnih punpnipjudp, hp owwnhduwy
wnwpphpwlp gkt hwdwp:

dhpujws Junnigyuspp Juquuws §ihuh npiyh hwpwy ninnus 19 hwn Juhwiuwlutph 3

ouipphg (wjuyhuny jpipwpwiyjnip junnigyusph hwdwnp 57 9 Juhwuwlutp).

e Qquuynp pinl - 2.3 Udwn

152 39, dhpudws junnigusputp hpup vhwgqus Yihubt; pnipupwbsnip junnigquspp
punugws §hth 3 pwppnyd 19 hun 9 Juhwbwlubphg, jmpupubymp jueniguspp
2.3 U4 PSY-ny (8664 39 Juhwtwljutp):

Snipwpwynip 2.3 Udwn bPSY niuh kplynt 1164 9w hdkpunnp: Uplwght htdtpunnpubpp
Yppunymd &t $9 dngnyibph dhongn] wpununpjwés hwunwnnit hnuwbpp  gusp
jupdwt  thnthnjpwlwt hnuwuph thnpowlbpybine hwdwp: Ypluwlh Epypoppujui
nidughtt mpwbubnpdwwnnpp (UkY Gpipnpnuwhtt thwpnyp jnipupwisnip hudbkpunnph
hwdwp) pupdpugih wyt dhish vhohtt jupnid’ pupdwh b hwgupuljuintpjub oupnudug
yuydwbubpnd gwugh dhugdwt hwudwp:.

e Qquuynp pinl - 1.2 U9

19 hun $9 Juhwbwlubph (nipwpwisinipp 1.2 Udwn bSY (4332 9 quhwtwlubp)) 3
owipph 76 9 $hpujws unniguspubpp hpup dhwgyws Yihubkie

1.2 Udwn bSY miuh Ukl 116449wn ptugbwnnp: Uptught hkpunnputpp Yhpundnud Bu 59,
Unnniyikph dhongnl wpununpius hwunwnnih hnuwbpp gusp jupdwi thnhnpwljwb

hnuwtph  thnjuwlbpybint  hwdwp:  UEY  Gpypoppughtt thwpnypny  nidwjht
npwiubnpiunnplt wjt fhwugh dhehtt jupdwt  jupdwh b hwdwhwlwin ppub
oyunhuw) wuydwhukph ukppn, gmugh dhugdwt hwdwp:
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Snipwpwisnip bSY whwp k hwdwpgh ubthwljuwb juphpubph mputudnpdwnnpny, npp
whwp b Eubpghw dwnwlupuph withpudbon pugnighs Sunuympnibitph hudwp $9
juywuh  Juwunbuwynp  wphmwmwnwtph wwwhndwt  tywunwlnd  (hudbkpunnph
tubpqudwnwlwpwpnid, nruwynpnipinit, bpwhuljnnnipini, vtmgdwb pinlukp
wy n):

$9 Quywip Ywqunn 6 wpuwnpnn  pnlph hopjugulgusnipmip whnp  k
hpuljubgyh 3 PSY (2.3U9wn+2.3U9wn+2.3U4Ywn) 1 onpuyny b 3 PSY (1.2 Udwn+ 2.3 Udn
+2.3Udw) 1 onpuyny dhoht jupdwl dwynijubikph dhengny (10 §L):. Uy dhohti jupdwh
wpnudhk dupnijulibpp whnp Edntiinwdybi unynjuljitkpny’ Uh pwih ppudunubph dbe
ntuyh dhwgdwi Yhunpnt (UY): Uwnijuh hupdupuut twppwugsdwt swthwhyubpp
whwnp b hpuluiuglti’ hwolh weikn] woun]bjugnyt jupdwh wilnup 8L 2% 22
Ynnunid b 1% &2 Ynnunud:
UU-nuid whup k dhwgdws jhukt tkpphtt dhohtt jupdwu (1044) EEjupwhwunnppdwt
gotinp 49 juywih 11049 jupdwt 2x16 MVA U4 U hqnpnipjut  Eupwljuyuih htwn, npp
whwp bk dhwgyh tukpghknhl hwdwlupght 110 94 “Guquphtt” b “Uhwt” onuyjht qdkph
Unnuljw uwpupuwghtt hkbwpwutbphtt mqunpnudbpnd, Juenigkiny dnn 1.8 Yd
tpupnipjudp onuyht gstp:
o Uhuguwilkinpnip punlugus thtnlyu UL AU-ukphg

— gqotph 2 AU, npnup hwmdwywwnwupimtinud kb 2 vhugdwt onpwtbpht

- 1 39 wpununpnipjut swthdwb FU

- 2 hiEkyunpwhwunnppdwu £U

— 1 odwligul] Swpwynipjniuitinh wwownmywunipjut fU
Uhwguwt JEunpnup vuppuynpyus Yhuh tpuohiwynpyus b hwmjuunhwgyus swthdw
hwdwljwpgny, npp dhugjus Yihuh dhohll jupiwi AU-ukpht gnun Eukpghwi swthbkpnt
hwdwnp:
Uhwgdwt QYhuwnpnuhg odwunuly nidwhtt  wpwbudnpdwnnpp  Juwwnwlwpunph
wihpwdbsn  Ehjunpwkubpghw  Ejujupdwt  jhuwnpnth  wwppbphtt  (odwinuly
Swnwynipiniuuikp, (nruwynpoipnil, vinigdwt pinlukphtt b wy), npntp oguuugnpéynid
ki nhjwdupbnt hwdwup 39 juywuth owhwgnpénidp, huswybu twl wwhbunhb, npt
ognugnpéynid £ uwyuuwpuwi  pununphsitpp wwhniunwynplint hwdwnp:
dnunnynpunuyhl] juywth odwiunuly swnwympnitttiph vywenudp Yhtth punhwinip $9
wpununpnipjub Uk mupubswnbn hwdwp dninpughtt b kpught Ejnputibpghub:
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$9I Juywbh nkqulujdwi Jujphg juhws hhdiwlwb vwppuynpnidibph twpwgsdwi
dwdwiwl] whwnp E hwoyh weilh wknuiph snyh dwljwpnuyhg 1850 d pupdpnipjniip,
htsytu twl Juijpwnbuygh dut nkupny mbknnudutph htwpwynpnipniunp:

Lt wqntgnipinip pupn kb jujufws Ehjpdwyuljut dh pwih gnpsnuiitphg, hywhuhp
ki opwlwt wmbnnudukpp 4ut  wbkupny, Atwswslyh hwuwnnipiniup, pudhl,
obpdwunhdwip, obpdwuwnhdwuh thnthnjudwt ghyp b wnwquypnudp: Ujuyhuny
ipdwt kS nhp £ ppunnud hwdwljupgh twpwgdsdwt  (phpnipjubt wulniup b dngnih
pupdpnipniip), wbknuiuwdwb  jupnigquspubph  dwubwgpbph,  husygbu  twb
owhwgnpédw nt vyuwuwpldwi (dAuhg dwppnud) wjwmbubph dwuny: Quhg dwppnidu
wnnkt hwoyh £ wntyt) owhwgnpddw b uvyyuuwpdut gquydwhukpnid:

Cunhwipuwbu  phpnipjut dhpuws wulniuny hwdwlwupgbpp Yhpwunynd Gu
wnbknubpubpnid, npnbkn wbkwp b hwordh wnbybt nidhn pudmt jud dyub phnkph
gnpénuutpp: Ujuntwdbuwgthy, wpbh dwnwquyputphtt htnbnn hwdwlwupgbph npnp
duwnwljupuptbp dpwlt] bt unp wpnunpuupttp, npnup hwpdwuptgqus tu wynuhuh
Jipdwgh: Qut dkd phnubpp wybjuginud Eu dupnidp junpnigwsph wwppbph b
pununphstubph ypw, wjuyhuny wpbh Sunwquyputphtt hbnbnng hwdwlwpgbph hwdwnp
wwhwioynmd E jpugnighs ynnuuwnk Jud wyp Wnipkp, npnup hwbglhgumd tu qup
pupdpugdui:

Ure4dusbuv NMUculrh 4et.Nhr0NkE3N1hU

54 juyuh wtjuynny LEjunpukitpghuyh wpnwunpnipniip guuhwnbnt tyunwlng
wihpwdbon E mhuyuwyht opipinipuwpwbiwljutt mupgdu (SOS) wnyjutpp: SOS tyywwnwlj
E ubpyujugul) Epjupududljin dhohtt onbplintipupwbwjut wuydwbubtpp mbnutpnud:
SOS wtwp E hhdtqws 1huh htwpwynphtu Epup mwphttph ntunidbwuhpnipinibautph
Jpw (hpbwjwlw Yihukt mEnuuphtt hwwnniy dhtsh 30 mwupdw ntuntdbwuhpnipiniiubpp
b swthnwdubpp): Uju SOS, hhdudws tplupwdudjinn yundwlwt ndjujutph Jpu,
wywhnynud £ tnwbwlh juijppwnbuynny quppp Epljup dudwtwjuhwndush hwdwp
(20 vnuph b wykph), npp Unnwynpuybu $9 juywuth whtjwyny swpuwynipjut dudljint
k:

Ujuughuny, SOS wkwp £ huwdwwywnwupiwih hknbjw) wwhwbekpht
o ubkplyujwuguh mEnubupnid mwuphutph ptwlwt punipughpp
o Ukpluyugih hpdtwlwb onkplmpwpwiwlwi  wwpwdbnpbpp  wwphubph

phwuit pinipuqphg jupudusd
e Upunupynid (Epunpuynjjughw) hblnwqu tmwphubph dwuny:
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SOS twyuwuwlp wmhwywht onkpmpwpwiwljuwt wwpwdbtwnpbpp Wbpuyugubip sk
wywqunid npnowljh dudwbwjuwhwwnydwsh hwdwp, wy; nyju; mnubpnid hhdtwlwt
optpintpwpwtwljutt wwpwdbwnptph  nthnjunipjut . wkigkugn £ jupd
dudwbwljuhwwnywsh hwdwp (ubkgnuughtt thnthnjumipubt nkunkug) b Gpllupwdwdljtin
(nwpklijwl thnthnjunipjut nkunktg), hwduywnwupwbwpwp:

Zwfwpn wuhtwp L (hund SOS wdjujukp unwbw] wbnuipnid hpuluiugynn
swmhnidubphg, pwth np pu Juwpdws b wnfuy Ephiph jud  wnwpwuswopowih
optipinipwpwtwljut gwughg: Ujuinmiwdbktwjuhy, wppuiyuljuwyhtt wdjujukpp jupnn Gu
wwwhnybk] bEpwpuwwnlb  wjjuiiiph  hnup, Jdhuspbn  wbnuipnid  hpwljuwbwugynn
suthnudibpp wywhnymd ko wbh dogphin nfjuyibp wdbbwpupdp dudwbwljughb
1niswswthny (nkqnynighw):

Ukswdwuwdp dnpbjuynpdwt kwjutt winpnonipniip juudus E Enuwbwlught
ujujubph  duyh phwpnipyut htwn, wjuwhuny opgbkpinipwpwiwlut  wdjwiukph
Lownnipjul juplbnpnipjut htwn:

Uplh fwnuquypnidp hwbinhuwbind b onbplntipupubulul hothnuuwlut’ swh]ud
dvhuytt Uh puth juywbtbpnud nt jupd, hywbu twl, hhpdbwjuwinwd, ny supnibwjuljut
dudwtwjuhwnusubpnid: Upputyuluyhtt  wuwnlbkpubph hhdwt Jpw wphwght
Lunuqujpdut quwhwwnnudp tipjuynidu hwunhuwiunid E wdbbwptnniutjh dnnkgnudp:
Tw wywhnynud £ wdkbwpuy nbknbynipmniup wpbwphtt fwnwquypdut nupuswljut
puojudwtt JEpwptpuwy b nw wytt dkpnpwpwtnipiniut kL, npp hunwlnpkt pugniudty k|
ghnujut Uhnipjut Ynnuhg b wmywhnynid k £onnipjut pupdp dwjupnul:

ARIES wwwuyhpwwnnihg uwnwgk] b dbky wyp pulbpnipjub Ynnuhg dowljdus SOS
wppwbyulught  wfjujbp  jmpupubymp nbquiph  hwdwp Hjunputikpghugh
wpuunpnipjut twptwlut swjwh guuhwndwt hwdwp: Zknbjuw) wpniuunud wpdus
ki SOS wduwljuwt wpdtputipp wju nknuuph hwudwp:
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Unyniuwly 17 SOS wluwljwt wipdtplikipp

GHI
(punhwiinip
hnphqniwuljwh LEpdwunhgwh.
fwnwquypnid) (C)
(Ydwnd/u?)
Zmifup 28.9 65
Otnplup 34.5 6.4
Uwpun 78.9 1.7
Uy 141.0 2.2
Uwjhu 209.6 7.0
Zmuhu 249.9 114
Znijhu 260.2 13.5
Ognuwnnu 232.5 13.2
Utiyuntdptip 185.3 10.1
Znluntdptp 126.4 3.8
Unjkupkip 73.6 11
TEunbdptn 38.1 6.7
Swph 1659.1 3.3
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Uluip 2 SOS wduwjuls wipdhplbpp
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Unnkh twbwwb ndjuyubpp b Gipunpnipnititpp

ElEjuputubpghuyh  wpunugpnipjut Swwjh  quwhwndwt  tywwwlny  ARIES
oquuugnpsk] £ PVSyst v6.43: PVSyst hmunhuwtnid £ $9 dnpbjwynpdwt gnpshp, npp h
uljqputit dowlyl) E dulh hwdwjuwpwinud, CYtjguphw: PVSyst hwunhuwbinid £ $9
juywuubph owhwgnpébdwt b Phtwbuwluwb  dnphh twhwgsdwt  wdbkbwpwpn
gnpShputphg dbtyp wpynibwpbpnipniunid: tw wdkbwwnwehtt Yndtpghntt wpnidnyg
hwuwtbh 9 Juwjwbbbph twhwgsdwt thwpbpubphg JdE4u  Ep;  tnpugdws
nwpphpuljubpp wpynibwpbpuljut dwuwynwph juyubtbph dogphinn wpunwunpnipjub
twhiugsdwt htwpwynpnipjnit nitku:

Supkljwh wpymbw]bnnpub Yppismpmniabbpp dowlpgk) i vwhdwibine hwdwp g
wdbbwjuplnp wupwdbkwnpkpp, npnup Jupnn tu wqnpl) juyuith wpynibwdbnnipyub b
L Ejunpukutpghwih wpnwnpnipjut swjw)h ypu

Zbnlyw) wynruwynid wpynid B hhpdtwjut Eupwunpmipnitutpp, npnup Yhpwndty tu
ARIES-h Ynnuhg
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Unyniuwy 2° Unnliph kupunpnipyniiiikp

R {ril} Updtpp Utkhjuwpwunipjnii

Minnnipintl Zupuy Ughuniwn 0°
Stnujuydwt hwdwlwpg | dhpujws junnigyusdp
QGhwnth dwlbpunyph 0.2 QGhwnuh dwlbpbnyph
wpknn wunpunupdung
hwwnlnipjni
Unnnyy JKM320PP-72 Jinko Solar 320 Wp
# Unnnijubp 47652
bugkpwnnp Ingecon Sun 1165TL Ingeteam 1164 kW at
B420 30°C
# hudtpunnpubp 11
zlknyhg undtpp/ 0.7% zhdudbkny hjntuhuwghte b
hnphqnuh yuwwndwwnny wpldinyub Ynnunud
ynpniunntikp 2pguyyuitnnn kputiphg
hnphqnuiwrluls upnpip
Ypu
Uwngtph yuwndwnny 2.1% Onpjuwunupd unykph
Ynpniunubp wnwgwgnul
Yunnigquidph uipptph
Uholi. 289 phpnipjnit 7
U lnupwdnipniu
gupptpp Uhol
IAM npnruntbp 2.9% PVsyst hwpyupl] juyywth
wnbknuiph hwudwnp.
Ununundwt yuwndwnny 2.0% Bupwnpyb) £
ynpniunntibp
Swnwuquyjpdub 0.4% Swnwqujpdwl gudp
ynpniuntikp ynpniunubp
Qtpuwunhgwih 2.4% PVsyst hwpuply’
Ynpniunubp hhdtu]uws
optplnipwputuljui
njurkph Jpur
ntwnpdws nwupwsph,
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Yt Updtpp Uthhwpwunipjniu

htswtu twb punpus
dd. mkjutininghwjh
hwdwp
Unnnijh npulh -0.8% (gain) 0/+59wn Unpnijukph
ynpniunbitip npuljwl pyjnusp
LU Ynpniuntibp 1.0% Lnyuh wqptgnipjudp
nhgpuughwt (LUT)
tupwnpyty b hhduyking
onitjuynid wnljw
puqUupmnipkn
Unnnijubph
thnpdwupynudutph
njjuubph ypw
Uthudwywunwuhiwmtinie 1.0% Unnnijubph vnuppbp
jul Ynpniunubp bEjnpuljut
wuwpwdbwnpbph
yuwwndwnny wnwowgud
ynpniunubp
ElEjunpulub 22 1.5% at STC ElEyunpwtutpghuyh 1.1%
Ynpniunubp ynpniun
budtpwunph Ynpniuntbp 1.30% PVsyst hwoyuply
hhudujws dnnnijh b
hugpwnph
wupwdbwnpbph ypuw,
hir{Epwnph suhbph,
htswtu twl opowljw
Upgun]uyph wuydwbubph
Jpw
budtpwunph 2.70% QLpphnujwdnipjut
uwhdwbwhwldwb yuwndwnny §npniunibkp
yuwwndwnny Ynpniunubp
Odutnul] hwdwlwupgh 0.70% EiEjunpwtutpghuwjh
ynpniunnikp Ynpniun
ElEjunpulut ®2 0.5% at STC EiEyunpwtutpghuwh 0.3%
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Yhwn ’ Undtpp ’ Utjuwpwinipiniu

Ynpniunubp npniun

Spwupnpdwwnnp SL/UL 2.1% Bupwnpybky £ vhoniynid

L UL/RL Ynpniunbp npniuniitp b
pnudwbdnipjut
Ynpniunubp

Yuywh 99% Uju Ubdnipyniup hhduuwd

hwuwubhnipnil E hpujutiugdus
Spwgnbph thnpdp Jpuw

Eikyunpwtutbpghuyh wpdtpp twb tbpwenid E EEjunpwhwunnppiwt gsh Ynpniunttpp
Uhtsl vhugdwt fhwn:.

Stpuhuubph punwpu
GlobHor hnphqnuwlwb dwlkpinypenid pinhwinip Swnwquypenid, hswbu phmd b
ontplnipwpwtwlwut ndjujubkph uynid
TAmb: Tpowljw dhowduyph obkpdwmuwnhdwl, htyyhu tpund L opgbkplnipwputulut
njuubph dwynid
GlobEff Yupqunpmid  hwolh wnbkin] {wnuquypdwl  ninnmpnibp, wndbp qgnn
opjtjunutpp, b fwnwquypttph wuljdwbh wulniup (wpnwugninid)
EArray. 22 Hitjunputubpghw htdkpunnph dntnpnid
EOutnv. hjkjunpwtubkpghw huybkpwnnph Gjpnud
EffArrR: SuinuquypUwt EpEnhynipnit (EArray/hwdwuljupgh wtpupbiyyuun tnupwusp)
EffSysR: Zudwljupgh EbEjunhynipinit (EOutlnv / hmdwlupgh wipwupbiyuwuwn mupwsp)
Horizontal global irradiation (hnphgnimlmb phphwbmp Swnmguypni) Juhwiwlubkph
wnbknuljujuiph hnphgnuwlwt duytpbnypenid wipbh funuquyypubph pubtwl.

Global incident in coll. Plane \ywpqunpmiu pun wplh Swowquypeikph  dnnpnyubkphl
hwutih jpugnighs |nyu, Unpnijh nipnnipjub 2tnphhy (phpnipjutt wulnit b wqhuniwn,
Jud wplh Swnwquyplbkphtt htnbbp Juhwbwlibkph dhdjubg Jpu undbp qghjnig
huntuwthtjnt htwpwynpnipjudyp, Epk Yhpunkih E).

Horizon shading Factor on global/ Znphgnih wnfkph qnpénip qnpuy dwlwppulng

Qupquynpnid pun dwnwquypdwi, pwth np Juhwbwlubtph ypw wybh phs nyu k
plulunid hnphgnunud opjkljintikph wwwngwnm] (wyuhlip' (Enlkp).
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Near Shading Factor on global/Unwuhl wmjkph qnpénbp qnpuy dwlhwpnulng’
Qupquynpnid pun dwnwquypdwi, pwth np Juhwbwlubph ypw wybh phs nyu k
pujunid Uninwlju opjjnutiph unnytph wuwndwnny (ophttwly Unnnijubph wyy pwppkp).

IAM factor on global/ IAM gnpénip qnpuy dwhwppmbm]  Ywupqujnpmd  puwn
Swnwqujpdul, pwth np Ungniyubph Ypw wybkjh phs jnyu k pujunud fwnwuquyyph wuljdw
wlljjut mqptgnipniutbph uwndwnny.

Effective irradiance on collectors/ Upgymbuunjkn Swnwquypnid [njklnnnphkph dpu’
Unikjunnputph Jpu phljung phghwing fwnwquypnid’ hwpldh weikng fwnuquypdwi
pninp Ynpniuntitpp b wdnp.

PV conversion/$Y thnfumlkpymd Unnynijh Epnhdmpimb unwinupn thnpdwpljdwi
yuydwbubpnmd (UOM): UGN uwhdwiymd E npwhku 10009w/dU?  Jwnuquyypdul
dwljupnuly, 25°C dngnijh obpdwunmhdwt b AM 1.5 uykljunpu) pwopunid: Unyunid updws
EdEYunhynipjniup wpinwugninid £ PVSYST dnnnih wpnunpws fiknpwtubkpghwt, pub ph
yupwdbnpbph gutlnd updus dbdnipniuutpp:

PV loss due to irradiance level/fmnwquypdml dwlmppulp wundwpny $9 Gnpnian’
10009w/if  guép nyuh  dwupnulh pbwypnid  dnngniuh (punpny)  wjuqbkgdus
EbEjunhynipjutt yuwndwony Ynpnrunikp: Uju pwbwlp wpinwugninud E Lwnwquypnithg
Juudws wqptignipjut mupbjut thohtt mqnbtgnipiniun:

PV loss due to temperature/obplmumhpdlmih wuwndwnny $9 [npniuw: 25°C —hg pupdp
otipUwunhdwunid dngnih tjuqtgus EPEnhynipjutt yuwnmdwnny Ynpniuntitp: Uwnp
UvhowJuypnid pwhwgnpddwtt hwdwp uvw Jupnn b jhul] vnwiunupn thnpdupydwb
wyuwydwbubphtt hwdwpdtp gnpswlhg:

Array Soiling loss/\lmbhminulh wpnmndwi wunndwpny opninn ' Swpkwl Ynpniuntbp
nunuluws dub b §hnnh wwwndwenyd, npnip unspinnunid ko pnyup’ dngnyikph
wljnhy skpntpht hwutbniu:

Module quality loss/lnpnyh  npulbh  hopmunn’ Ubdhgwlwinpbtt  hpwnynn
“hwdpunhwunip” Ynpniuwn, pwth np dhohtt hqnpnipjniup gusdp k undhtiw] hqnpnipinithg:
BEW hwdwp UJhpwomd L wy “hwdpughwtnip”  Ynpniunbbp, huswhuhp Eu
npwbudnpdwnnph vhonijh yyuwwndwnny Ynpnrunibpp.

Module array mismatch loss/unpnyp yJwhwhwlbbph whhwdwyumnuupiubnipnub
émpmuw‘ Zwonpujutt hnuwiph b qniquhbn jupdwt hwdwlgnipjut Ynpniunubph
yuwwndwrny wthwdwwywnwuppwtnipniup jupnn E qguwhwwnyb] wbwjhnhl YEpuyny
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PVSYST dhongny, wjupwt dwdwbwl], Gpp wpunuwnppuub pnypundwspp, puphudwit
punypp, hwenpnuwljwt qniquhbn swpplph pwbwlp hwynth k:

Spectral correction for amorphous / Uinppniup uwklpnpuy niggoid wpqunpmd, nph
nbypnid  hwodh £ wnynud  widnpdniuh  dnpniyh fubdwt  wuwpwdbnpbph
nuppipmpniip. hwdbdwnws ppmptnuiht uhihghnidwgh dngniyibph htan:

Obmic wiring loss/ Zunnppuyupkph obhduyhli Gopmunn” hwpdh wnibin] unwbnwpn
thnpdupuut  wuwjdwubbpnid  ohdwjhtt  Ynpunh hwdwp dbEdnipjniup, PVSYST
hwoqupymd E nupkljul Ynpniunp mankny uinwinupn hnpdwpljiwi yudwiibphg
otnnudubpn:

Array virtual energy at MPP| jwhwimlh Jpmnmuy Fakpghwi U249 Ubpunlbjugmyh
hqnpnipjut Yhnnd 22 Hjunputibpghw kpp upgws pnpnp Ynpniunibpp hwodh
wntkjnig htwnn.

Inverter loss during operation (efficiency)/>whwgnpdudwl phpwgpnid hbjEpunnph
[npmiunbbp (EpEhunpymppul) - Budbpnnph Ynpmiuniubp hp EpEnpynmippul Ynph

wyuwwndwnny.

Inverter Loss over nominal inv. Power/ binjkpinnph [nppiminp Gndpbuy pljEpunnph
hgnpmpui  Ghunndundp’  Budbpunph Ynpniunbbp @2 Bubkpghugh Gppuyht
twhdwbuwhuljdwt yuwngwnny.

Inverter Loss due to power threshold/ Plijkpunnph [npniuwnp Juwuyfins hugnpnipub okl
Ak’ hifkpunph Ynpniunibp quhwbwhh bpught hqnpmpymbp hiJbkpunph gusp
uwhdwthg ttppl (hubnt wundwnny: Unynpupwp hudbpunnputpp ghobpuyghtt dwdtpht
wignid Eu guwoép hqnpnipjutt ny pEintjuwspuyhtt nhqbpuyhtt ntdhdh, tpp dntnpuyhte
hgnpnipjniup wju dwwupnulhg gwsép k jhunud: Bph wju dwjuppuyp swwn pupdp
wyw wnjw LEjunpukitipghwh twjuwt swjwy Jupnn b sthojpwlbpuydt;: Ynpunh wju
htwpuwynpmipnitup  hwdwpynd £ npybu  vwhdwbwihtt  hgnpnipjutt yuwwndwnny

ynpniuwn:

Inverter Loss over nominal inv. Voltage/ PinJkpuinph [npmuwp bndhbuy hijEpunnph
jupdwh dhunndundp - Ununkjugniyn hgnpnipjutp hknbing hgbpunph jupdwi papap
uwhtwip Juhwiwlh jupdwi vwhdwihg wdkjh thopp (huknt yungwnny hin]kpunph
Ynpniunubn:

Inverter Loss due to voltage threshold/ PinJkpunph hnpniuinp Guwupfwé jupiufmi skdp hkn’
bPudkpunnph gwép uwhdwihg ubppl quhwbwlh juwpdwt wwwdwnny hudbpunnph
Ynpniunubp: Ghotpdw nkidhuhg gipkljw ntdhuht wugubihu hudbpnnpp dhwunwd L, Epp

Af Aries Energia Skutthjuintunkuwlut hhdtwynpnid 15.24 Udn whijught hqnpnipyut Suqupht Page 19 (88)
S4 juywl Zpugnui-Unwnwyp (Zwywunw) PEF2827-116-Gagarin-FS-R04-ET-170420



(pug onpw) dwpulngh jupnudp ghipuquignid b uvwhdwbp: Bphk wju dwjupphulp
swihwquiig pwpdp £ Bupwtitpghuh fufwt swjwy htwpwynp £ sthojuwltpugdh:
Unpunh wju htwpwynpnipniip hwdwpynid £ npybu vwhdwbuwhtt hqnpnipjut

wwwndwnny Ynpniun:

Available Energy at Inverter Output/ PliuJkmnnph Ejpuyhli hwuwbbih LEljunpukbakpghwb
Eikyunpwkutpghwt htdtpunph Gpnud bpp toqws pojnp Ynpniuntbpp hwoygh wntbinig
htwn:

Quyuth wpymbuwybnnipjut wpnyniupubkpp

ARIES hpwlwbwgpl] E  Juywbuh wppynibwdbnmput b EEjupwkubpghwgh
wpununpuipjut - Jypu wqpnn wdbbwbwlwt wwpwdbnpbiph wqpbgnipjui
Jbpnidnipjniuutin:

Yuyulth wpynibu]knnpub Jhpnisnipniiikph wpyymbpibpp htnlbyugb o
Ungyniumly 3° Upymibun]binm pywb wprnyn bplikp

Yhn Updtpp

Upununpjus 22910
EEyunputubpghw
(Udwnd/wnnuph)*
Upununpjus 22681
LEjunpwtubpghw
(Udwnd/vnuaph)™*
Stuwljupup 1502
LEjunpwtubpghw
(Lwnd/y 9wy /inwph)*
Stuwljupup 1487
EEjunpwtibpghw
(Gwnd/y 9wy /nwph)™
Upynibwdbnnipiut 81.7%

gnpouiljhg

* *PVSYST uhuUnyjjughw hpwlwbwugynid L hwrdh wnubind Juwyuuh 100%
hwuwtbhnipniup.

* Bikljinputiubpghuyh dkdmpniuubkpp tnybuybu wywhnymd ki Gipunpbn]  Juyuih
99% hwuwtbkihnipnit:
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SENUTUSULLP LUUNUG NP E3NRL

Upununpnn hwdwljupg
Upwnunpnn hwdwlupgp punugus E dhdjutg hinn hwenpnwpwp b qniquhtn dhwgus
$9 Unyniyubph judphg wugwhndbynt hudwp Epughl jupdwi b hnuwbph dhewlupkph
oyunhuw) dwjupnuly, npp hwdwywnwupwtnud E ptinnpgws dnnlijh htdipunnph dninph
wuwpwubkwnpbpht:
$nunnynpinuyghly hwdwlupgp punlugus £

- 5 pinlhg 2.3U04S

- 1 pnlhg 1.2U04S.
Snipwpwiynip 2.3 Udwn pinly niuh 456 qniquhtin vhwugywsd owipptp (14 hwwn dhwljgdwt
wntih x 30 qniquhtin vhwugywd owipp jnipupwisinip iinithh hwdwp wpyniu 2 Jhwlgdw
wnntih x 18 gniquhtin vhwugdwé owipp): Snipwpwisnip pwupp punjugus £ hweonppupuip
dhwugdws 19 9 Juwhwtwlutinhg:

Unyniuwly 4 2.3 Udn wpnunpnn hadwljwpg. Zhdbwlwh pimpughp

Lhwpuqpnipnih Ubtbnipjnit  Uhwnplitp ‘
$4 Unnnijubtph pwbwlp swppnid 19 Juwhwlwlukp
Cuppbph pwtwlp Ukl 2.3 Udwn bSY-nid 456 p—-
(Yhawrnp pinl)

Unnnijutiph putwlp Uty 2.3 Udwn bSY-nid 8664 —
(Ffuunjnp pinly) hudwp

d4 Juywunud bSU-tph (Ffuwnp pinly) pwbwlp 5 bSY

1.2 Udwn pnlj mup 228 gqniquhtn dhwgdws owpptp (7 hwmn dhwlgdwutt wnith x 30
qniquhtn vhwgws swpp jnipwpwtisnip minithh hwdwp wpniu 1 Jhwlgdwb nnith x 18
qniquhtn Uhwgws pwnp): 8nipwpwiynip pwupp punjugusd E hwonpnuwpwp dhwugdus 19
dd Juhwtwlubkphg:

Ungyniuwly 5 1.2 Udn wpnunpnn hudwljupg. Zhdbwlwb pinipughp

‘Ljwpwugpnipjnii Utdmpnit  Uhwynpukp

S Unnnijuiph pwtiwlyp owppnid 19 Juhwbwljutp
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Cuwpptph pwtwlp dky 1.209wn bPSU-mud (3 juwynp

228 ownp
Pinb)
Unnnijutiph putwlp dky 1.2 Udwn bSY-nud

4332 Unnni)
(Fuwnp pinly) hwdwp
d4, Yuywunud bSU-tph (Fuwnp pnly) pwbwlp 1 bSu4

b4 Unnnujutiph owppblph qniquhtn dhwgnidubpp Yhpujuwbugyh hwunwnnit hnuwuph
Uhwlgdul nnuhbpnd” wknupwshiws wplughtt juyuih nwpuspnid: Uju dhulgdwb
nnthnid nknunpdus Yhukt swuppiph wuwownywunipjut uvwpptpp (wywhnyhsubp b
wupuhsubkp) b pwppbph whgwwnhs-pudwhyubpp, npnip poi juwb ppulubugly

uyuuwpuui b hnjpowbowndwb woppwnwupbp:

Unnnijukp

12.8UdYn (15.24UYwnyhywpe) hqnpnipjut nknujuyutipp punugus Yihh 47562 huwn
3209w (whuyht) hgnpoipyudp Ungnjukphg, htnlyu wwpudbopbpn

Ungyniuwly 6 9 unni) hhttwlwb wupudbnpbp

‘Ljmpugpnipjni ‘ Ubbnipjnih Uhwnpukp ‘
Unnly JKM320P

Skhuininghw Polycristalline
Unwybjugnyt hqnpnipjniu 320 Pm(Wp)
Unwytjugnyt hgqnpnipjuip 37.4 vm(V)
hudwwwwnupuwtng jupnid

Unwybjugnyt hqnpnipjutp 8.56 Im(A)
huwdwywnwupwing hnuwp

Pug onpuyh jupnid 46.4 Voc(V)
Jupd vhugdwt hnuwtp 9.05 Isc(A)
Coef T2 Voc -0.31 %/°C
Coef T2 Isc 0.06 %/°C
Zudwupgh wnwybjugnyt jupnud DC1000 \%
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Bpljupnipniu 1.956 m

Unwybkjugnyt hgqnpnipjuin 0.992 m

hudwwuwnupuwtng jupnid

Unwytkjugnyt hqnpnipjutp 0.04 m

hudwwywwnwujnwinng hnuwp

pwon 26.5 kg
buykpwnnputp

Snipwpwiynip hukpunnp Junwbw hp Gupwhwdwupgtph Ynnuhg wpunwungpdus
hwunwnnit hnuwbp b Yhnjwhbpyh hognuwlw hnuwbph hgnpmipjut’ gug
hwnnppbint hwdwp:12.8U4wn (15.24 Udwny) hgnpmipnit wpunwungpbme hudwp $9,
Juywunid nknunpdusé Yihutu 1164 9w hgqnpnipjudp punhwunip 11 hwwn hindkpunp:

bPudkpunnph puunpmipniip juunwupynid t ghppwynpduwt wqnupwtuubph unwugdwut

hiwpuynpnipjudp Yndwkiuwgubine pkwljnh] hgnpnipyniip, qiubpunnpught nkdhuh

wwwhnynd b wyj: Pudbpunnpp jhudwywunwupiwtth jhpunkh vnwinupunutpht:

Unyniuwly 7 1164 9w wiplught hndkpunnn. Zhdiwlwh wupudbnpbp

INGECON SUN 1165TL
Unnh

B420 Outdoor
2Z wnwybkjugniju hqnpnipnit 1513.2 Jdwn
2Z wnwybkjugnilt jupnid 1050 Ve
Unwybkjugnyt hqnpnipjut Yhnh (U2Y9)
Jjupdwt nhwwwugn 610 - 820 Vz
2Z wnwybkjugniju hnuwbp 2000 U
35°C oipdwunh&wunid @z wnwykjwugniju
hgnpnipjniu 1163.9 yau
50°C oipdwunhdwunid &2 wnwuykjugnyu
hgnpnipjniu 1071 U
@7 Ejpuypti juupnid 420 Vihh
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@2 gulgh hwdwjuwjuinipnih 50-60 Zg
Quthtip 2820/2200/920 ud
Luy 1920 lg
NMuwynywtnipniup IP 54

Zqnpnipjul gnpswljhg (cos @) + 1 jupgquynpyny
Upjnwinwupuyhtt nkdhuh oipdwuwnhgdwuh -20 to +65 °C
nhwuwwqnt

CEC EdEjunhynipjniu 98.70 %
Onyh dwlwupyuljhg dmpuhduyg 3000 u
pupdpnipnil

Uhwulgdwt jud Zudwulgdwul nnnith

Uhwlgdwt jud hwdwlgdut wnithtpp (US) Yhpunynd Eu  judpwynpbint hwdwp
Juwhwtwlutph dh pwtth owpptp npytu kY Epuyhtt dhwynp b quwonmyuwubnt hwdwp
owipptipp wywhnyhstipny: Uhwlgdwi wninithp Yihuh dhgh 30 Juhwbwlh hwdwp:

Uhwljgdwl inuthp vwppunjnpyws Yihuh nuppbp vupppnd

- Uwuwhnyhstbp wuonywikint hudwp quhwbwlibpp BEjunpuljwb sppumnid
htwpujnp Jpwpltphg

- Ubpwunps-pudwiths hpuljwbwghbynt hwitwp bEpnpuljwh whgwnnid, husybu
twl wmgwwntnt hwdwp pojnp owipptpp, npnup vhugdwsé tu vhuljgdw innithht

- Qhpupnudikphg wuonuywinipyub vwpp (hEnpulut gupayghs) wyi
wuonywunid k gipjupnidhg

e ’nnnubgiwi ubknuwl U hnqubgdwi jup  wuwonwwiknt hwdwp  uwppp
EEjunpuljwt nhuljtphg:

Upununpnn hudwljupgh dhohtt jupdwt nmpuwtubnpiunnpubp
39 juyunid juntnujuydtu 4 hwwn 2.3 U4 U dhohti jupdwt npuwbudbnpduwinnpubp b 1
huwn 1.2 U4U dhoht jupdwt npuiudnplduwnnn, jnipupwiisinip bPSY hwdwp dkjuljui:

Af Aries Energia Skutthjuintunkuwlut hhdtwynpnid 15.24 Udn whijught hqnpnipyut Suqupht Page 24 (88)
S4 juywl Zpugnui-Unwnwyp (Zwywunw) PEF2827-116-Gagarin-FS-R04-ET-170420



Spwudnpdwwnnpubpp  Yhhpwedbktt  hugbkpnnpubphg wpuwnpynn gwép  jupnudp
pupdpughtynt bt pupdibne hudwp Yujwih bkpphtt Uhohti jupnud” 104d: 2.3 Udwn bSY
pilukph  wpwbu$npliunnpibpp Ymbkbwh  Yphhwhh  bpypoppught upnygpibp
oyunhuwjwugubnt hwdwp tpynt hdkpnnpubph hwdwp thnjodhwgnidp, hull 1.2 Udwn
PSU pnip ymbktw  dhwyt dky thwpnyp  dhwgibimt hwdwp hp hdbpunpp:
Spwtudnpdwnnpubpp Ynrubuwt g gudp Ynpniunttp (1%):

Ipuitip Junbnunpykh ghtluyunn dknwnt hwdupnh juenggnid (§nnkyikph inhugh)’
hudtpunnpubpny b odwinul] npwudnpdwinnputpny:

Ungyniuwly 8 2.3 Udwn pnly
Uhghti jupdwt wpuwbudnpdwnnpuitp

Zhdtwwbh yuwpuwdbwnpkp
Spwuudnpdunnph | 2330 ydu
unuhtiuy
hgnpnipnit
duqtp 3 duq
‘Lnuhltuy 50 Zg
hwdwhiwljwunipjnil
Puipdp jupnid 10000 4,
Swbp jupnid 420 q

Ungyniuwy 9 1.2 Udan pynly
Uhghti jupdwt wpwubnpdwwnnpubp

Zhdtwwt yuwpwdbtwnpbp
‘Ljwpugpnipinii 8niguthp Uhwynpubkp
Spwtudnpdwnnph 1200 y4u
undhtiuy
hgnpnipjniu
duqhp 3 dwgq
‘LUnupliuy 50 Zg
hwgdwhiwljwunipinil
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FPupdp jupnid 10000 q
Swdp (upnud 420 q,

Uond  $9  Quywbh  wbnquliwpdwt  Juyphg Gupdws,  dhohlt  jupdwb
npwbudnpdwnnpubph twpiwgénid whwnp L hwoldh wntdh éndh dwljupnulhg mknuuph
pwpdpnipjniup:

Uhght jupuwt odwinul] mputudnpldwnnputp

4 juyutnid junbknunpykt 6 hwwn gusp jupdwt nidwyhtt mputubnpdwnnp (1044W)
bPSU-utkph odwunul] Swrnwjnipniiutph hwdwp b 1 hwwn dhoht jupdwt nidwjht
npwbudnpduwnnp GO04IU) pEjujupdwt  YEuwnpnth b wwhbunh  odwlnuly
dwnwynipiniutibph hwdwp:

Swép Jwpdwl odwunwl nidughtt wmpwbudnpdwnnpubpp jubnujuwpdta bSU-ukph
Whpunid U YYhpwnbt hifbpunnpibph kpughtt pupnudp (4209) hobguknt hutfwp
ipupwbgnip  bSY  odwunuly Swnwymipnititph  hwdwp wbhpwdbon  Eubkpghw

duwnwljupupbint hwdwnp:
Unyniuwl 10" 10 YU guidp jupdwl odwiiquily mdwjht mpuwbu$npuiunnnpibp -
hhdtwljub ywupwdbwnptp
Spwtudnplwinnph 10 y4u
undhtiw) hgqnpnipjnit
dwqkp 3 dugq
‘Unuhtuy 50 2g
hwfwpwlwunipinih
Pupdp qupnid 420 9
Swdn qupnid 400 9

Uhohtt jupdwt odwiunul nidwjhtt wpwbudnpdwwnnpubpp wnbnujupdws  Yihuku
ntjujupdwb jEtwnpnunmd b hpundbt hokgubint hwdwp guwbgh dhwgdwt dhoht
jupnudp (1049) dhtsh nEjudupdwt jenpnh b wuwhbunh odwtinul] swnwnipniutbph
EEjupuljut vyundwb gusdp jupdwt (4004):
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Umyniuwly 11° 50 YU Uhoht juipiwh odwiiquily mdwjht wpubudnpdunnng. Zhitwlwub

wwpwubtwnpkp
Spwtiudnplwinnph 50 gdqu
unuhtiw) hgqnpnipjnit
dwqkp 3 dugq
‘Lnuhtiuy 50 Zg
hwdwiwljwunipnii
Pwpdp jupnid 10000 9,
Swidp jupnid 400 9

Uonud $9 Juyuith nbquljupdwh quyphg jupnjws, odwinul wnpwbudnplunnpbph
twpiwgdnid wyhwnp E hwoydh wntdh dnyh dwljupnulhg mknuuph pupdpnipjniup:

Swbdp jupdwt dwntju

7.6.1. 2z Uwyniju 1

Uju dwunithup Yyhpwngh dhwugubint hwdwp dnpnuyp hwdwljgdwt jud dhulgdwut
wnnuhbiphi:

7.6.1.1.Untuwnpnijnp] yupuwdbtnpkp

Uwniju $9 hwdwlupgh hudwp dhwehn, dkyntuug]ws jpugnighs yunwspny, nhup
P - Sun 2.0:

Ubklniuug]ws hunnpruqup wewig wundusph dkniuwug]us hunnpruyunp:
Ubniuwglwi whwybpp
e Opuwljuynii XLPE
o uuunjmu
- R:insulation XLPE ( ugJwé wnihkphitt):

Zunnpnoyws dkniuwgnidp nith muppbp obptwunh&wiibp’

Af Aries Energia Skutthjuintunkuwlut hhdtwynpnid 15.24 Udn whijught hqnpnipyut Suqupht Page 27 (88)
S4 juywl Zpugnui-Unwnwyp (Zwywunw) PEF2827-116-Gagarin-FS-R04-ET-170420



(Unwdbjugnytt  wpjuwwnwtpuhtt  ohpdwunhdw-qgippintdwdnipjut - wnwybjugnyh
obpdwunhdw-jupd dhwgdwt wnuybjugnyb obpdwunhgw (wnwybjugnyp 54))

e XLPE (90-120-250)
Onuwl  gnpénnnipniibph pipwugpmd  jnipupwlynip pikn whnp E hwnlnpnoyph’
dwnijuh Eplyne suypbpnud, husybu b dhwgdwb jEnbkpnud juguting wwupptp gnyukph
PVC duwyuytu:

Fninp dwnijuibph wpunwphtt yundwspmd whwnp L tyqwsd jhth dwnitjpught §ndh
jnipupwlisjnip Ukinpp, bpjupnipymibp’ suyphg uljuws:

Fninp dwnipubph jnupuwpwisnip dbwnph ypw ywhwnp £ hunwy b sdwppynn tonidubp

1hukt unnpl pEipJus ndyujubph JEpwpbpjupe: Upunwphtt yundwsdph dpu wyhwnp k
nupws  (hth wpnungpmpub nghwfwbogndp,  dwniuh GQupugpoienip,

wpuunpmpjul wwpht (2 Jipohtt pitpp), ubkpinhdpjugdwt bpwlp, hwnnppujwupbph
pwbwlp b npuig Juunpgwspp, dbntuugdwt jupnudp b Epljupnipiut phyp:
7.6.1.2. Zmwunil] yyupuwdbtwnphp.

e Shup P-Sun2.0

e Zunnpujwp puquwghn Fkyupnihnught wohtd, jrugbljuws b dwdjws

o Kyniumpjmb 5-py nuu, £yt hbown nbnuljuykine hunfwp

e Unuhtw) jupnid b hhdtwljuwt dEyniuugdut dwjupnull jyuwnpuundtu

0.6/149 hudwp
e Uklnuwgnmu XLPE
e Mwuwyul EVA 120°C (EVA tphik-yhihjugbinwn-hwdwwynihukp)

Jwppp hpnkhh nhuypnid wuwhywsp
¢ Unwlg hungku
e Oluh guwép wpnwtbnnid

e Unnnnhwi puwn DIN EN 502641.
7.6.2. 2z Uwiniha 2

Uju dwynihup Yogunnugnpdyh vhwgubint hwdwp hwdwlgdwt jud Jhwljgdwt ninithtpp
d4 hudbpunnpht:

7.6.2.1. Unttunnpnijnhy yupudbwnpkp

Uwniju dhwohn dklniuugwd hwnnpnujup jpugnighs wunjubng:

Ubkniuug]ws hunnpruqup diiniuug]us hunnppupup wnwig wunwsph
e Uklnuwguwi mbuwlikpp okpdwdlniuhs XLPE
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Ubkniuugiui whuwlhg jupjws wuppbpnipynibbpp hbnlyugb b
(Uojpowwnnwtupuyhtt. wnwybjugnytt obpdwunmhdwt- ghpphntjwénipjutt wnwybjugnyh
otipdwunhdw-jupd vhugdwt wnuybjugnyt obpdwunhdw (wnwybjugnyup 54))

e XLPE (90-105-250):

Uhwohn dwnijubph mipwpwismp $wuq whnp t hwnlnpnodh’ duynijup bpln
duyptpnud, hsyhu twlb dhwgdwt Yhnbpnid b hnpkpmd ugubing wwwuppbp gnyukph
PVC duywydtu b hwdwywunwupiwbwpwp Ynnuynpbny:

Pnpnp dwniubibpt - wpnwphll wuujwspnid nkuwluigfws ki dhnp we dhnp Gobingd
jnipupwlijnip duynijuh dhpwdquub kpljupnipyniip ujuws Yndh uljqphg:

Undbpp wnbuwluwbogws th, pun dwnwjuwpupdwt gupdwbwgph wwhwbeh, Yndp
inyuwlwbwging hwdwpp hith Ynqudnpnidhg hbnn, npp vwhdwigmd b wbph o’
wuwwnybkp mwnt ppwugpnid:

Fninp dwnijutibph jpipupwtynip dkwnph ypu wbwnp £ hunwynpkt b sdwppynn Yepuny
nwyws 1hukl unnpl yyws ndjuiubkpp: Upunwngpnipjut tnyuwjubugnidp, dwinijuh

tjupwgpnipniip, wpnunpmipjut nupht (2 yepehtt pytpp), ukpnhbphjugdw wpwinp,
hwnnppujupbtph pwbwlp b gpubg Jupdwsdpp, dkntuugdwt jupnudp b Epupnipjut

phyp whwnp Ewnupjws (hiukl wpnwupht yungwuspnid’
7.6.2.2. Zmwnnil] yupwdtwnpbp
o Shup AIXZ1
o Zwnnppujup' B nwuh hwdwnwigp wjnidhuk, jndyuljn
o ynibimipynih Mwu 2
e Uklniuwguwi jupnudp 0.6/14<
o Uklmuwguwi duljupyuljp’ XLPE

e Ehpuwb shuw
e MNuuudp Opn huyngkh hwwnntly pwntinipy DMO1 wikuwlh

Zwljuhpykhughtl wuwpudbnpkp

e Qluw hpnthh mwupwénid
¢ Oluh guwép wmpnwtbnnid

7.6.3. ®Z Uwnijuikp

Uju dwynijutt ogirnugnpdynid L utinigljnt pnjnp odwinuly swnwynipiniuukpn:
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7.6.3.1.Yntiunpnijnhy yupwdkwnpkp
Uwniju dbniuwg]wé hunnprujup jpugnighs wyunyuing (b dhwghn, b puquwehn):

Ubkntuwg]us hunnppujup dijniuugdus hwnnppujup wnwig wuunwsph
Ubkniuugdwt whkuwljubpp okpdwdbyniuhs XLPE

Ubklniuugiui whuwlhg jupjws wupphpnipnibibkpp hbnlyugh ki

(Upjpnwnnwipuyht. wnwybjugnyt obpdwunmhdwt- ghppintdwénipjutt wnwybjugnyh
otipdwunhdw-jupd vhugdwt wnwybjugnyt obpdwunhdw (wnwybjugnyup 54))
e XLPE (90-105-250)

Uhwohn dwynijuttph jnipupwisinip dwq whwp L hwnlnpnogh vwwpptp gnyuh PVC
duwyulbt Jughtny dwmpuh bpyme Sugpnid, huswybu dhwgdwi Yenkpnd b hnpood
huwdwywwnwujpiwbwpwp Ynpuynptiny tnwghn dwynijuttpp:
Popnp dwniubibpt wpnwphtt wunduspnid nkuwljwiodws ki dhnp we dhnp Gobngd
jnpupwlijnip duynijuh dhpwdquub kpljupnipmit’ ngh ulqphg uljuws:
Undbpp nbuwluwbodws th, pun dwnwjuwpupdwt gupdwbwgph wwhwbieh, Yndp
inyuwlwbwging hwdwpp Yhth Ynqudnpnidhg hbnn, npp vwhdwigmd E wbph oy’
wuwwnybkp mwnt pipwugpnid:
Fninp dwnijutibph jnipupwtynip dkwnph ypu wbwnp £ hunwynpkt b sdwppynn Yepuny
nwywsd 1hukt unnnpl tpdws nyjuubpp: Upnnwphtt wunydwspnid wyhwnp E muydwsé 1huh
wpununpnipjut inytwljubtwugnudp, duntjuh tjupugpnipniap, wpnungpnipjutt muph
(2 Jbpoht pybpp), ubpnhdhljugdwmb tpwbp, hwnpnppuwupbph pwbwyp b ppubg
Junpyuwsdpp, dkntuwgdwi jupnudp b Gpljupnipyjub phyp:
7.6.3.2. Zmunil] yupwdbwnpkp

e Shuyp RV-K

e Zumnpnujup’ puquuehn bjkljnpnihnwiht wnhtd, flugblfws b dudjws

o Kyniumpjmb Fwu 5, hkpn nknuljuyduwb hwdwp gymb

e Uklniuwguwi jupnidp 0.6/14<

e Uklniuwgnmu XLPE

R

o MNuwwnjwsdp Nnjhlpihl pinphy (PVC), why DMV- 18

Zwljwhpnkhwghtt wupwdbnpbp
e Qluw hpnthh mwpwénid
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¢ Oluh gwoén wpunwtknnid

Uhoht jupuwt ©2 duniju
7.8.1. 34 Juwywmuh hwdwp dhoht jupdwt dwjnijukp
o Zwnnpyuiup Ynp puquuehn dwdjws wynidhik

Zunnpupuph - Hyput wpnudnluws jhuwhwnnpysughtt - dkniuwuwninpn
dvhwugdws dklniumgdwip b nith tnyt $niuljghwis, hgp b dEniuwugnidp

e Ubkliniuugmud wpunwinjus dhuglus wnjhkphki (XLPE) 90° okpdwunh&wmbnid
hwunnppujwuph swhwgnpsdwt hwdwp hudwywnwupiw:

o Uklniuwguwi Hjpwt wpnudn]us Jhuwhwnnpphswghtt dknuwiwninipn, nph
dntuljghwt tnyut E, hyp b dbEyniuwgdwtp: Zwiundh uwnp  Eyjpwbbpp
dwnwluwpupynd b npybu vnwinupn, vwluyit hwnlnpnydwt phypnid
Jupnn kb dwnwlupupybt] wdpnnenyhtt $hnudus (shwtidnn) Eyputiatp

o Ukununt Hjpwi wnudk dpudwshjus duyudbutbp wuywhndbn  hudwp
hnnwugnudp:

o Juwywykuh ubywpwwnnp

o Nwonyuwithy yuwnyul wpnudnjws ubwnihhlhy pinphny (PVC) Jwd Sluh gusp
wpunuitndwdp qpn hwngbuwghtt wupnibwnipjudp dbjniuwpiwntnipng (LSOH)

dwnwluwpupynd £ npybu unwunupwn: Ujpunpwipuwhtt iymptp upnn b
dunnwlupupyl, bpk hwnlnpnoyh. Ophtwl Uhohti unnipju wnjhkphki
(MDPE):
Uhwohn dwnijuttph jnipwpwbsinip dwuqp whwnp L hwnlnpnogh wmwpptp gnyuh PVC
duyuwytt Yuwgubiny dwmnijuh Epiynt sSwypbpnud, htswbu dhwgnipjut Yhnbpnd L
hnpnid” hwdwyuinwuprwiwpup §nyudnpbing kowehn dwntjutikpp:
Pnnp dwnijulikph wpinwuphtt wundwspnid nbuwlwbydus ki dhnp we dknp Gobingd
jnipupwlisjnip dunijup dhpwdquwb kpljupnipyniup Yngh ulqphg uljuws:
Ungbpp nmbuwuiodws kb, pun dunwjupupdwt guydwbwgph wwhwbeh, Yndp

inyuwlwbwging hwdwpp §hth Yngudnpmudhg htw, npp vwhdwiymd t udbkh oo’
wuwwnybkp nmwnt pipwugpnid:

Fninp dwnijutibph pnipupwignip dknph ypu yhwp £ hunwlnpbi b sdwppynn fEpuynyg
nupfws hikl weifwqi unnpl bodwsd ndjuybbkpp

e wpuunpnipjul tnyuwjubwugnidp
e dwnijuh mbuwlp
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e wpuunpnipjul mwpht
e ubkpnhdhlugdwt wpwbp

* hwnnppuwjuptph putwlp b jujuwhh jupgwuspp
Pupjuhy uwppbp

Pusytu hmnlnpnoyws E, Yihuh puojuhs umpptph Eplnt nupptp mbuwly:
7.8.1. bSY pwpjuhs uwppkn

Y hik AU-ubph hinlyu nkuwlikpp wpubudnpdunnpught wonyubngpyui b
Untnpuhl nt kpuyht AU: Zhdtwlul wwpudbinpbpp hbnbyjugb b

Unnly SM6 (Schneider jud tdwiuinhuy)
Phnh whguwnhs 3 nhpp (thul, pug b hnqubigyws)
Uwpuhtuy indhiug qupmd 244

Unuhtiw) huwniquughtn BIL 1254
Utlniuwgnid (Ud) 50/60 Hz, 1 min (kV rms): 50
Utlniuwmgnid (Ud) 50/60 Hz, 1 min (kV rms): 60
Utniuwugnid dphtish 1.2/50 ps (kV peak): 125
Utlniuwugnid dhtish 1.2/50 ps (kV peak): 145
Unuhtiw] hnuwtip 630U

Quqny dkynmuwg]us SF6

Unuhtiu) hwdwuluinipeimi’ 50 Hz

Lonud B9 uyyulth nknuljuydwb Juyphg Gupagws, pushihs vwpplph twhiugsnid wybnp
E hwodh wntgh énh dwjupnuljhg inknutph pupdpnipniip:
7.8.2. NEjwjupdwi YEunpnuh pupjuhs uwppbp

Y hikt AU-ubph hnlyuw nkuwlikpp wpubudnpdunnpuyht uonyubnipyui b
Untnpught nt kppughtt AU: Zhdiiwjut wuwpudbnpbkpp htnbyugb o

Unnly SM6 (Schneider jud tdwbuinhuy)

Phph whgwnhs 3 nhpp (huwl, pug b hnqubiglws)
Uwpuhdwy inthiwg jupnud - 24

‘Unuhtiuy htiygnipuught BIL 1254

Utlniuwmgnid (Ud) 50/60 Hz, 1 min (kV rms): 50
Utlniuwgnid (Ud) 50/60 Hz, 1 min (kV rms): 60
Utlniuwmgnid dhtigh 1.2/50 ps (kV peak): 125
Utlniuwugnid dptish 1.2/50 ps (kV peak): 145
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e ‘Unuhtiuy hnuwbp 1250 U
e Qugny Ukniuug]us SF6
e ‘Undptiu] hwwhuljwinipnit 50 Hz

Lonud $4 Juywith nknuluydub Juyphg jupijws, pughihs uwppbph twwgsnid whinp
t hwoh wntu]h snyh dwljwpnuljhg whknuph pupdpnipmiip 1880U:

Znnubugdwh punghwinip Wupugpnipnii

Znnquugdutt hwdwlupgp whwnp b wbnuiuwph wuwbu, np vwhdwbwhwlh hnph
wynutighwh dwjupnulp wjuyhuh jupdwt b hnuwtph dwjuppuljutpny, npnup sk
Juuwibgh dwpnluig jud vwppwynpnidibph widunuwbgnipniup tnpdw) b jpwthwiudwt
yuydwbbpnud:  Zwdwlupgp  twbh  whkwnp L wyuwhngh  swhwgnpsdut
ouwipnitbwjuljutinipiniun:

Znnuugnn  LEyupngubph hwdwlwupgp  Ynitkbw hnphgnbuut pundus
hwnnpnujuptph/hwnnpnhsubph guugh &, npphtt jpuginud Bu bk gught thugqus uh
ownp ninnuhwjug dnntp: Znphgqnuuljut (guitg) hwnnppujuptpp wybh wpynibwybn
L hnnh dwlkplnyph Jpw pupdp jupdwt Junnuwigh tuqigdut hwdwp:

anntpp, npnup puwthwbgnid Bt wybkh guwdp phdwnpmpyutt hnph  dbe, wykh
wpynibwybn ki jupd Jhwgdwt gpdwt hwdwp, tpp Gplotpn jud puquuotpnn hnnh

Jhwiunhwtu, hull hnnh Jtpht skpnt nith wth pupdp ghdunpnipnit, put unnnpht
2bpunkpp:

7.9.1. Znquugdwt hwunnpyujuptp
Znnubigdwt hwnnprupupbpp whwnp £ hukbh puquwughn pny) dqus ppsfjws ynudbk
uyniphg fud hwdwpdtphg:

7.9.2. nnuugdwt dnnkp
Znnuibigdwt dnnbpp whwnp k hukl ppéyws ynbdk iyniphg jud hudwpdbphg:

Nputu punhwunip §nughuyn, hnqpubgdwt hwdwlupgp whwp E wjiyhuht (huh, np Gpp
dvhwgyh mbnupnid wy] hnnuigdwt guughpht, fEjunpulwt phdwnpnipniup guugkph
Uhol {hth 0.5 Q Yud wbh phy:

Odwunuly swnwnmpniuutp

d9 Juwywuh pughwbinip odwinul Swpwynipjnitubpp  Jutimgdbt  nhijudupdwi
JEunpnunud mbnujuydws dhohtt jupdwt odwinul] npwtudnplwinnpny: Uju odwinuly
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npwbudnpduwnnpp guiigh dhwugdwt dhohtt jupnudp juduqtguh gusép jupdwt b

Juhwgth gwép jupdwi odwunwl pwohuhs quhwtwlht, npp fuimgh phjudupdui
JEuwnpnth b wwhbuwnh odwunul] Swnuwynipniuubpn:

Cunhwlinip odwlinuly Swnwynipjnibiitpp hnlyw ko’
e L[niuwynpnipjntl
e Jupnpulubkp
¢  Onnpuljdwt hudwlunpg
o Zwlwhppthwjhtt hwdwlupg
o Udunutgnipjut hwdwlwupg
¢ Cuwhwgnpédwlb b nkjudupdwt hwdwljupg
¢ Nuhbuwnh LEjunpwtutpghwh vyunnid

Ujniu Ynnuhg bSU-ubtipp Yniukuwt fEunpuwtubpghuyh vywenid, npp Juunigyh
mipupwtginip bPSY-nud mnujuydws gusnp jupdwt odwtinul] mpwtubnpdunnphg b
Judugqbkguh hudbpunnputph Gpuyht jupnudp hknbyjw) odwunuly Swnpwynipjniiubph gusdp
jupuwl’

e Dbudkpunph LEjunpudwnwlupupnid

e ’njwgunn onuihnjuhsutph EEjunpudwnujupupnid

e L[niuwynpnipnil

e  Juwpnulukp

¢ Oluh phwnbklwnnputp

¢ Uhoht jupdwt puphuhs umppbph EEunpudwnwljupupnid
e  Qhpuuyhtt ywownywunipiniutbp

e Unuppnphugh b junwdupdw vwppuynpnidubp
Muwnwujuwbwnnt uywupnnubp

d9d  Juywuh wwwmowd owhwgnpénidt  wwwhnybnt  hwdwp  wihpwdton  E
LEjupudwnujupupnid odwbnuly  Swpwynipjnitubtph dh dwuh hwdwp
(unwupwiwnnt uyuennibp) Jepp doduwsd pudunid guiigh puthwidwb nhupnid:

LEjudupdwt hunpnth U wwhbunh ywnwupwbwnnt vyguennubpp juunigyk
nhqbpyuyhtt nhqbjwyhtt ghubpwwnnphg guigh pwthwidwt ntuypnid, npp juwywhnyh
wihpwdbon  gwdp  jupdwb  FEjunpuwdwnwlupupnid wetiuqt hknbjug
Swnuynipiniiubph hundwp

o Zwlwhppthuyhtt uwynywnipmni
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Utudunwignipjut hwmdwlwnpg

Cwhwgqgnpédwt b nEjujupdw hwdwljupg

Jpwpujhtt jntuwynpnipinil
Jupnuljubp

Unwtidhtt yuwhniunwynpjws Juntihph putwlyp yhwunp E pudwpup (huth wywhnybnt
hudwp 9 juywith dwnujupupnudp tJuqugniyup 12 dwd:

FPwugh wyn, wju yuunwupiwbwnnt uyuennubph dh dwup hwdwpynud Gu Yphnhjulu
Swnuynipintubp U juinigykh wipuhwi uimgdwi wnpympitphg (UPS) wiknunpywé
ntjudupdwi hunpnuh HEjunpuut ukyulnid nkqtpduwjhtt nhqbjuyhtt giubpunnph
hwthwiniwh hypnud: UPS-hit dhugqws wywinwuuwbwnn vuyuwpnnubph ki

¢ Cwhwgnpéuwt b nEjudupdwt hwdwlwupg

8nipwpwiisinip bSU-h wuwnwupiwiunnnt vuypuennubkpp Janigdka UPS-n] wiknunpiws
jnpupwlisjnipnid b hknbyugb ko

e budtpunnph LEjunpuduwnwuljupupnid
o Qbpdwyuwownuwunipnil
e Unuhpnphiugh b huljdwt vuppuynpnidutp

e Uhohti juipdwit pwppuhs umpplnh EEjnpudwnwljupupnid

Uonud' Zun]bpjws “14.5 PEF2827-117- Ququiphli -BOM” tipqws t wyu $9 Juyywbh hundwp
wihpwdtown tniptph b hhdttwlwt vwppwynpnidubph pwtwlubpp:.

R Ejwnpwhwnnppdwt ghd
Cunhwunip wdthngnid

Zuyuunwbnid gnynipynil niikgnn pupdpwynin LEjupwhwunnppiwt gstpp (110 9
pupdpn) twjuwgdus b jurnigws bt unwigupnubph @NUS hwdwdwj:

Ukpnpnudubph  oyunhdwjugdwi hwdwp tnp qétph twpwgdnid nt junnignidp
Yhpwlwiwuglh hwdwdwyt hudwwywinwupwb IEC unwinupniutph IEC 60826 / EN
50341: Unytu unwbnupunibph Yhpuenidp juywhnygh ny dhuytt wbdunwig junnignid
huwdwdwyut wdkuwybpohtt tnputph, wyb mEjuthjujuwt b nbtnkuwjut oyyinhvhqughu:
QNUS-ht hwdwduytt hEbwpwbubpp dngniyuyhtt hwdwlwupgh vnwinupn hktwpwbtbp
kl, npnug unybwbdwt Jhpundwt phypmd wwhwieynid t wybh owwnn wnpuuwn b
wybih juyt dhpwgp-tnupudp:
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Lkpjujhu hwdbdwnwljut spwgptph thnpdp nupuswopownid gniyyg k wnwhu, np “pun
wwhwieh hwpuwpbglus” hbwpwitbpp niikt wpw]bjmpjnit ynquuwnh dhish 20%
pdwndws sSwpuuw: Fonp miptpp b vwppuynpnidubpp Jupnn Eu wpunwnpdb] pun
IEC/EN uwnwinwpuibph: Udbht, wbwp L juunwupdbt wowdbjugnyt jupdut b
hwpwlihg junspunnunutph hbkwn Eqpusuwhuwghtt hbpwynpmipnittiph hbkn  juwydws
uwhdwtwthwynidubpp, npnup  uhpuyugdus  Bu Zujuunwiyutt  IEC/EN
unwbnwpunibtph nintgnygubpnud:

Unyt hwunwpnpenid tipuyugwus wnbkntjunynipniup pugudbup nignnipini gnyg
wnwnt hwdwp bk Ukpgpnnp U hp juwyuwjwuenit  (hndhtt yuwunwupwbwnne  Eo
twpiwgddwt hwdwp:

Stjuthjulwl utjupwgpnipniup

110 Y9 onujhtt gétph jupnmignudp Ququphtt 9 Juywbh Lupwluwywihg whwnp E
Ukpwnh’

8.1.1.Zpdbwmljut opgwtimlp
e 110 4 oquyhti ghs hwiuypyws 2 onpwibkpny:

o Jumnppuyupkpp bplonpw/tpwwq, mipupubynip $uq nuh dkly 185 U2
ACSR (puwn guulnipjui) hwnnppujunp:

o ’Znmuigiwb hwnnppupup  dky ACS hnnquugdwl hwunnppupup  kpphb
mindudp jud OUUU:

o Uhlniuhsikp wnjhubpuyght dkymupsibph pupubihp:
o Jhkuwpuiibp wnnuuunk Juinulugwnuiht hkwpwbibp:
Opugsh pughwinip kpljupmpniip dnnudnpugbu 1.8 Yu:
e Uhwgnulp 11049 “Guqupht” and “Ukwt” 110 kV overhead transmission lines

e fupdpnipniup dnyh dwlbkplinyphg:
Ququpht 9 juyuth Eipujuyut - 1876 U

Ququpht Unwnp fuwpupuwghtt hkbwpwu —1885 U
Ulwt ppwpupuwghtt hEtwput -1885 d

Q:5h dpwugsh ujupugpnipniup

Q5h JbEpptwlwt Spwghép whwp b putwpldh wnbknnud juwywjwenih Ynndhg hwogh
wntbkny spughdp (tkpyuyugdws spugph unphppuwnnih Ynnihg KMZ $npdwnny): Yhg
spughép wnwewplydnid E hwoyh wnhikny phwwyuwhuywiwlui djunwendikpp:
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&5h Jhpotwlwb Spwghép whwp L pubtwplylh hwdwwywunwupwt thnpdughunwlut
puykpnipyul Ynnuhg, nphg htnn dhuyb tkpuyugdh 2E8° hwunwndwi:

110 Y4 HEjwpwhwnnpplwi gdtph Ejunpulwu punipwuqptpp

‘Lnuhtwy qupnid Un 110 yd

zudwljungh wnwybjwgny jupnid Umax 123 y

‘Lwjuwgduyhtt jupnd Um 123 yd

Zwdwwjwinipnitp 50 Zg

Yuydwlh dudwbwl ghiwuydwb jupnud  (BIL) 550 yd

Zulujuipgh tjwpughpp Gpljonpw

Zunnprpujupbph putwl pun pugqh 1

Znnuugdwt hwnnpnwjupbkph pwbtwyp 1

‘Unuhtw) owpnitbwjuljutt hnuwbiph hqnpnipniup 510 u

15°C spowlw obpuwunh&wbinid wpwig pudnt

‘Unuhtw hqnpnipiniup 45°C spowju

ohpUwunhgwinid’ wpwig pundnt, hunnpnupuph 94 udu

obpUwunhgwiip 75°C

Jupd vhwugdw hnuwtipp b nbhnnnipniup 31.5 4U/34p
' !

‘Unuhtw hnuwt h

nuhtiw] hnuwph wpwnwhnuph Ynpunh 31 /L

htnwynpnipniup

‘Lwuqugnijt hinpwynpnipjui vhpwluwypp
8.4.1.Znuwipuwnun huwnydwsh b hktwpwih vhol hknwynpmipjut vhowluypp
Ljuqugnytu  htpwynpnipjutt Jhowluwyph hwdwwywunwupiwbnipniup  uvwhdwiudwsé
unwinupunibph htnn (EN 50341 U wbquliwut) wwywhnynd tu dwpgluig
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wiunwugnipiniup, Jwbjund  hwnnppnupupbiph  dhol  othnidp, hwnnpnujwuph
httwpwuh, hwnnpnuwjwph b géh mwly qndnn junspugnunttpp:

Pudupupbint hwdwp swhwgnpédwtt wajunuwbgnipjutt jutnuubpht, hipwiynpnipjut
uhguluwypp uyknp  hith

‘Lnpukpp EN 50341

Ljuqugnyt hinwynpnipjub dhpwljuypp hnuwbpuwnwnp ‘Lwuqugnyyup
hwwnjwsh b hktwpwih thol wpwig pudnt 1.04d

8.4.2.Znuwtipunun hwwnydwéh b honh Ywd wy muppkph dhoh hkpwynpnipyjut
Upguiljuypp
ZEpwynpnipjut hwdwp hwpyh wetk] juynit hnnp (wnwtg gugnidubph).

‘Unpdwtikpp EN 50341 b mtnuljul

Znnhg pupdp (hhdbwlwi) 7d

Zhdtwljut Subtwywphubph 7d

hwwnnid

Uj1 gétiph hwwnnd Bplnt qdtph dwuqh hwnnpyuwyupkph
Uhol wdkbwpwpdnp twuqugnij
Uhguljuypp

Ujkhwjuwpubph b pubknubph 3d

hwwnnid

Sutiph mwthputphg fud 7 d

ohtnipiniiiipnhg ninnuhuwywug

htnwynpnipniup

Sukph nwthputiphg fud 3d

ohinipjniiiiphg hnphgnuwlw

htnwynpnipniup

UjthwuJwphg hnphgqnuwljut 5 u

hbEnwynpnipjniup

8.4.3. duqtiph vhol hknwynpmipjut vhowluypn
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‘LUnpuwitipp EN 50341 b mknuljut

dwuqh hwnnppuyuptph vhob hkpwynpnipjut tjuquqgnyup 1.35d
tJuquqgnyt dhowljuypp wtipwpd onnid

Znuwipwinwp hwnydwsh b hkbwpwih dholt tjuqugnyp 0.454
htnunnpnipyul ijuqugniy dhewljuypp’
wnwybjugnyt pudnt wpwgnipjut wuywbbtpnid

Zjiptpp

Quuwuwuenih  whwp £ uwhdwbh jnipwpwbynip hkbwpwbh  nhppp,  Wh
hudwywwnwujomtt nnph  Epjupugnidubpp, npnup  wthpwdton i htbwpwuh
pupdpnipjutt wywhnydwt hwdwp, np pugunpjus L gbwgptipmd b shttwpupuljut
dudwbwlugnygtpnid, hisytu twb plnpk] Untinnwdynn hhuph nkuwyp:

Zhdwlul vinwigupunibpp, npnip wbwnp thwoldh webk), tbpunpnd G

D.T.U. NF P 06 001 Gunnigyuébpubph twpuwgddw
(EUROCODE) hhdtwynpnidubpp: Ulz}ul‘umulhpul]b'u
dwipwpknijwdnipiniup ohunipnibuukph

hwdwnp:

EN 1991 wqnlgmpjmbibp’ EN 1991 wqpkgmpjnibiikp junnigduspltph
Junnigyusdpubph ypw Jpw

EN 1992 ptwnnutk EN 1992 ptwuntuk junnigquspubtph
Junnigyuspubph twpwgdnid | twpuwgsonid

EN 1993 ynnuuuntk EN 1993 ynnuuuk junnigyusputph
Junrnigquédpubph twpwgdnid | twpuwgonid

EN 1997 kpjpuwputiwfjui EN 1997 kpjpuwputwfut twpiwgsnid
twhiwugénid

EN 50341-1 wytjhpwtu 45 | EN 50341-1 wykjh pwt 45 Y @2 pupdp
Y4 ©Z pupdp jupdw onuyhtt | jupdwi onuyhti gdtp
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gt

D.T.U. P 06 002: NV65, D.T.U. P 06 002: NV65, ajut b puunt

dyut b pudnu wqntgnipnibtph vwhdwidwh hwdwp
wqntignipiniutibph Juiuntubkp

uwhdwbdwb hwdwp

Juinuubp

D.T.U. NF P 06 005: D.T.U. NF P 06 005: upwgpnid — hhdtwmlwl
wpwgpnud - hhdtwlwh wuydwbwlwb tpwutbp

yuydwbwlub bywutbp

D.T.U. 13.1: Yulnbukp ny D.T.U. 13.1: Julnbutp ny junppuyhta

hunppuwyhtt hhupbkph hhuptph hwydupldwt hwdwp

hwoyupldwut hwdwp

D.T.U. 13.2: Yulnbubp’ D.T.U. 13.2: Yulnbubkp Junppuyhl hhupkph
hunppwyhtt hhupbkph hwyqupldwt hwdwp

hwoyqupldwut hwdwp

EN 1991 wqntgnipniuutp EN 1991 wqpbgnipniuutp junnigquspubtph
Junnmigdusputinh ypu Jpw

Juuyuwjuentt wuunwupwbtwwnnt L Ynpbph b vnwinupniutph wjt hwdwljupgh
huwdwdwjukgdwut hwdwp, npt pinnpdws £ npytu hnnud, dwubwynpuw by, Epp Ynnbpt nu
uvnwbnupunibpp  wwppip  Swquwb tuw: Uy hwdwdwjbibgyuénipmniip wbwp Lk
ywwhwwuygh twhwgsdwt b hpuwjwtwgdwt pnnp thnybph pupwgpnid:

Zhuptph  tpuppbnntt Jupnigquséph hwoqupynudp wyhwp L ppujubwugdh puwn
EN1990, EN1991, EN1992 L1 hwlwwwunwuwh wqquiht unwbnwpunukph:.
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Lwp 3 = wmhyuyht hhdp, hwunwljuyhtt dwu b sjutikinyq

AONQONTAL TONTN CINTTN M

1+

L RS 1

8.5.1.Zphdpkph whumlutpp b Juinujudwnunp ynnuuwnk hkbwpwbikph
punpnipniup hwdwp

Skuwljukpp
Bupwnpdniud E hhupbph plip nkuwly

e Gpluwpptuninit hhupkp ptwhnnh pw
¢ Gpluwppbunnut hhupkp tinthwidws hnnh Jpw (bhpwunjw) pupk wniukpp)
e 2nnkpny hhupkp
Zhuph whuwlh puupmpmniup hhdtwlwind  Juppdws E hnph  thnpdwpynudutph

wipyniuputinhg (hwdwihp wpiupughwnuljul, Epypupwbwlui,
phpupuiudbwihjuljui hknwgninnmpynibikp hudwdw Zuyuunwind hpum]ng
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Juwintwlupgbph, unpdbph U wnwbnwupuibph), npntp juwwjwonit wbwp L
hpwjwbwgth jnipwpwbgnip hkbwpwih nknuluwydwt Jujpnid:

8.6. Zktwpwhukpp

8.6.1. Zktwpwbukph vnwipupwn pupdpnipiniip
Zhtwpubibph wnwbnupn  pupdpnipmip whnp b hwoquplyh hwoyh  wnibng
hunnpruyuph swhwgnpsuwb obptwunh&mbp b hnnh bqpusuhp’ phwllih, hwuwibjh
Juypbpnud:

8.6.2. Zunnpnujuph hnnmu quudbnt fEuunttwynipjut tJuqugnyi kqpusuthp
Uiy bEqpuswithp wbwp b wwhwwildh hwnnppujuph swhwgnpsdutt wnwybjugnyy
ohpuwunh&wih hudwp wpwhg puint: Cwhwgnpsdwl wpun]bjugnyi ekplwunhgmbp
npJws L hwnnppuyuptph hwndwsnid: Zunnpnujwuph jujugwspp whwp E hwpduplgh
hhdtwlwt prhsph hwdwnp:.

8.6.3. Zwnnpnujunh hktwpwiught jEuunttulnipjut ijuqugnyi Eqpuiswtp
Uju bEqpuswihtpp whuwp b wwhywidtt hnuwbpwuinwp dwubph  (hwnnppujwup,
Uhwgdwt hwnnpyujwp, thgpwpwihhs b wyjt ) b hnquugdwt hEbwpwuh dheol:
ZEuwpwutbpt m bpwig wpubuntwpubpp, wulnibwutpp, vuppuynpnidutpp whwp k
1hukl ghtjwyuin]uws pun ENISO1461 unwinupnh b syhwnp b hpuljwubwugh
JbEpwghuljwynpnud:

8.6.4. Shuhl prhsp
Zhtwpuih btwpugdstw dudwbul) whnp Ehwoyh wnliky htwnlyuwg whwyhly prhspp :

Ljwpwgpnipniup NMuydwttpp

‘Lnputpp EN 50341

[Onhsph twhawgdniup 280U

«puidni» pnhsp Ntwp Ehwryduplyyh juywjunnih
Ynnuhg

ZEuwpwith wpukuntwpukpp
ZEuwpubitkpp whwnp Ewuywhnb) wetjwugql hnbyjw) qupuquitkpnyd
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e  Nuwownuwuwihs wlpwpdhs uwppwynpnidutp b wunhdwtwht hkngniutukp
e Zhtwpwh uinyuwjutugdwut phptnutp
e Gnwdwgq onpuh b wudnwignipyub Swypwht phptnubp

Znnubgnulp

znnuigdut hwdwlupgh twhugsdwt hwdwp wthpwdtown E htnlbbk] wntduqt hnbyjug
3 wyuhwigikphly

a) Uwwhnyt] vkwthjuljwi wipmpniip b hwluwlnppnghnt phdwugyniinipniup’
wwhwwukny tjuqugnyu suhbpp;

b) Yhuwluyl]  okpUuyhtt  whuwlbkwnhg, wdbtwpwpdp Yupd  dhwgdwbp, np
uwhdwbdws k pun hwpupljubkph;

a) Uwuwhnyk] whdtulwb wifuwbqmpmip hwoplh webknd puyh b huypdwb
jupdwt hwynudbp hnnh httvn jupd Jhugdwt dudwbwly: ‘bul wyhwnp E juntuwtht)
ubthwjuunipjutp b vwuppwynpnidubphtt Juwu hwugubnig:

Znquiigdwh hudwlupgh hudwyuinwuwb yupudbnppp puuudnpdnd B wjugbu’

¢ Yup& dhwgdw hnuwuph wpdtpp b mbingnipniup (npdws 6.3.2 EN 50341-1);
e Znnh ghdwnpnipjut pumipwgptpp (upduws H.2.1 EN 50341-1 b wbknuljub
Yhpwntih vinwinwpunubpp):
Bupwltntp 6.2 dhuish 6.4 EN 50341-1 whwp E hkwnlkt hnnuigdwb hwdwlwpgbph 3
twpwgddwmt ywhwbetbpht:
8.8.1.Znnuigdwt Untinwudnid
Un{npupwip Yhpwnbh i hknbjw) ulgpoiipibpp

° qnhmmp‘ httwpwuubph b dnnbtph onipg;

e Ququpht Annbtph wpdtph b hEbwpwbtbtph pninp wouwwnmwupubphg hknn pnjnp
Anntph muphwiudwb vhongunnidubp;

e Pwnnnli hktwpwibp Uk mnquhwjug dny ququphtt  wwphwidwb hudwp
nuwn nuph;

o Phunik fud dbknwnulwh dnnkpm] hkupkp 4 (2 X 2) Junppuyhtt nipnudhq
anntp;

e Zhuwpwuutph  hnnquugnd  Bupwluwywuubph dnnn Jud  unnpgbniyu

Junnniulyubp/ubpphtt uyundwt Uhongitkp hwdwwywinwupwind ki hunnily
wwbubkphte
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dwuqh hunnpnuupbph nkuuhjujwb punipwugpkpp

Uwunwupupynny $wgh hwunnppujupp ywhwnp b hth dhwohn wynudhtt ynnuuwnyw
hwnnprujup (ACSR) 185/30 punn EN 50182:

Nkwp EYhpunb hbnljw) unwbnupnibpp
e Nno hunpruyuph huniwp EN 50182.
o Upnulhik hunnppupuptph hudwp IEC(EN) 60889.
o Nnnuuunju hwnnpyuyupkph hwdwp IEC(EN) 60888.
e Snuquwh hwdwp EN 50326.
o Zunnpyuquph unhynipjub hudwp' IEC 61395.

ACSR huwnnppuwjuph hhdtwlwt pumipwgpbpp tkpuyugqus th unnpl  wpdusd
wniuwlymd’ pun EN 50182,

Zwnnpuwp 185/30
(ACSR
185/30)
Al tinuhtiw) duybptup (Ud?) 183.78
NMnnuuunh tndhtiwy dwljkpbup 29.85
(Wd2)
Ouwunwugh dulkptup (Ud?) 213.6
Udpnnop @ (du) 19.0
Luwop (Yg/yu) 744

2z nhdwnpnipniup (Q/Yd 20 °C) 0.157

ZuwpJunplyuws hnuwbipuwwnwn 535
hqnpnipjniup (U)
e Pundm wpwgnipinil
0.6U/4nYy
e Cpowljm onh obpdwumnhdwb
35°C
e Zumnppujuph okpdwunhgut
80°C
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Utlniuhsubph punipwugptpp
Ukyniuhstubph jpujuqup yhwnp £ ygupnibwlh ynhdbpught dkyniuhsubph dhwynputp
Ntwnp E Yhpunb pwpubiikph 4 wkuwljubp, op.’
e Ukl jupudwl jpuljuqd;
o Upytubh Yl pulugd;
e Ukl Agwdnipjul jpuljuqu;
o pluwlhh Aqudmpul jpuluqd, npp wwpnibwlmd Eokplne owpwbibp
qniquhbtnwpwip hpudws npudbkpuuyh Ypu:
Ul]unutgnipjut tjunnwpniditkphg bjiakny httwpwbibpp jpopupubsni §nnuhg wyhnp
E miubkbwt Yphuwyh dEynruhsubiph jpulwqd, Epk wnjw kb htwnbjw) ungpunnnttpp
¢ hhdtwlwlt Smtwwyuphubph ppwsdbpniyukp,
e onpwgqdtph hwwnnd;
 tpYupgstp;
e ohumipniutbp;
e wupnjup Ynrnuldwb Juypbp (uwbnie b wyb):
Ublniupsubph HEynpului b dipwbhjuluot wnubdbiuhunlmpymbbbp bo

Unwybjugnyt jupnidp (Y) 12344,

Unununyjwsdnipjut wunhdwip 31 Ud/y

Znuwuph wpunwhnuph Ynpunh
nbuwupwp hbpwynpnipniu

FhEEynphy Uhihghnid (HTV)

Uppnibwpbpujut hwwpwljwunipjut >=275y4,
nhdwluwjdw jupnudp (pug)

Quydwljh duwdwbwl] nhdwuydwb jupnudp | >=6504,
(snp)

Znuwuph wpuwhnuph Ynpunh tjuq. htn. | Lfi = Lfp x Um x kD
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(Ud) kD gnpswilhg b, npp Juudws E dkyniupsh
nhultwnphg;

-kD =1 for Dm < 300 mm
-kD =1.1 for 300 < Dm < 500 mm

-kD =1.2 for Dm > 500 mm

Ulinuignipjuils gnpdwljhgp 3
hwoJupytnt hwdwp jupugusph b
Jupywoénipjub snpwibnh dkjuwtthjuljwub
hruthwiudwt tJuqugnyyt jupdwsnipintup:
Mtwp E ukpuyugyh juuywjwunenth Ynnuhg

hwpqupljutph htwn
SML (Yupulwt puapwt) 70
SML (dqwénipjub pupuiy) Untjuqt 70

Yupunyjwsdnipjut tpljup. De IEC 60071-2 2100ud (yhl-Yunnigywsp)

1900ud (hwunnpnwjwp-junnigdudp)

NMuwonyuwunipjut dwubkp nuwn IEC 61284

Utndwlubph mkuwljutpp
8.11.1. Zhduwmlwi ntnkjuwnynipnia

Uju dwubpp twpumnbudus ki juytwsw]uy othdwl duljkpbhuh uinbnddw hwdwp bplnt
hwonpnpujwt  dwubph udhol, husp wpynud L Ypdwnbint hwdwp Jupd dhwugdwb
dudwtwl] hnuwtph hnupp: MEwp E wpghjdtt wthwwnwlwb sthnidubpp, pt twptwuljut
twpwgsdwt b hwwnnll hwunwpnpipnmd wyp put yws sk Umipp hupdwupkgus L
unynpuljut Unttinwddwt b vywuwpldwt dkpnnubph:

Nhwp Edunnwluwpupb ukndwlubph hbnlyuog nkuwluabpp

Uhwehn hunnpnuquptph juwdwi vwppuynpnid
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Uwppunpnidp thpunmd £ popnp ubnqiwlitpp hunnpupupp dkyniuhsh pwpuitth
dhwgtbint b mpwybpuwghtt jud hktpuwjht jurnigqusphtt wdpugubnt hwdwnp:

Nno Jwpdwt uvwppuwynpnudp wbwp L twhwgsyws (huth wyuwybu, np wwhwywh
hwnnppujupbtpp jud dbnwnujut hwnnppupupp guwonwwhys dnnbpny:

dwqh hwunnpyuyuptph dquénipjut vwppwynpnidp

Uju uwppun]npnudp Gkpuenid £ popnp ubndwlibkpp b bpljupugnudibpp hunnprupupp
dbyniupsh pwpwuubph dhwgtbint b wdpwgubnt swpwbubpp wpwdbpuuwghtt jud
htupuyhti Junnigquéphl,, npybugh juquyktt mtthpwdbon hunnppujupbph dhwgnid b
wdpugytt hwnnpnuwjupbpp Eupwljuyutth wnpunwhte.

Yuhdwh vwppurjnpmy’ Bypubwdnplws hunnpyuywph hudwp

Ukpunjws kb pnnp ubkndwlyubpp, npytugh Eyputtwdnpyws hwnnppuyuptpp dhwgdbu
htupuyhtt juunnigwsputpht:

2qudnipjui vwppuinpmy’ Fypuwbudnpjws hunnpyupuph hwdwp

Ukpunjws kb pnnp ubkndwlyubpp, npuybtugh Eyputtwdnpdus hwnnppuyuptpp dhwgdbu
hkipughtt  Junnigduspibpht'  hwdwyuwnwupwbwpup  gwdthbpibpn] b npubugh
Eypuwtwynpyus hunnpyujupp wdpugyh tipuljuyuith ynpunwht:

Uhwgnidutp

Uhwgubnt hwdwp wwppbp Gpupnipjut hwnnppujuptpp b wdypnyuyuwonuw
Snuutittpp, ogunnugnpdynid ku “ubnudus/Ynduyptuught” nbuwlyp:

‘Unpnquuit wdpulyjukp

Mhwnp t Yhpunkh hwnnppuyupbph Juwudwt ghypnid’ gpubp dhdjuig dhugibin
hwdwnp:

Swnwtwdwphsubp

Yhpwednud i hwnnppujupbph & wdwypnyuuyuonuyub {nuyuittbph hwdwp pun
juwwjunnih niunmdbwuhpnipnibbbph:

Fnsnn uwpplph qgniomgdwt vhgngubp
NMuwunpwunh wdpugunn dnnkp

Udpuwgunn dnntpp whwp L hpundbb nipupwiynip hktwlh $wquyhtt hwnnppuwjupkph
b wdypnyuyuwonwyuwt nwyuwbtbph hwdwp: Fpwbp wbwnp b (hukt twpwuybu
wuwwnpwuwnh nkuwlh:
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Unwohtt wiunuwignipjuit hwdwlwupgp wnmwpwsph guujuyunnida k, stuywués npu
Wupugpmipmip  tbpluyugus b wdbh mp  ohtwpupuluit  woliunwplbph
pudunid:  Yuywth Jhpwhuljdwt  hwdwlwpgp  bhhdoduws  Yihth  owpddwt
huyntwpkpdwt mbuwhwdwlwupgh Jpus:

Zudwljupgp swpnitwlupup dpnuphnupnud b dpwlnid b nbuwuyunlbpubpp
huyntwpkpbnt hwdwp dwppjutg, dkpktwutph b opjijnutph ubkppnidnudp, htsytu
twl wpgbjuws ubppniddw niypnid hknbiknt tkpfunidnnht:

Bpp wpgbjJws ubkphunidnid E hwynbwpbpynid, gpuigdw $nruljghut mjnhdunid kb
wqpuipwbitp tu  wpwewinid b hunnppnid - widunwignipjutt pwdhtt  fud
ntjudupdwt YEuwnpnt:

Uju hwdwljupgp punlugwsé t hpujwsd mbuwpghljubphg, pupduljut mtuwpghljubphg
b hpwlwb dudwbwlh dpuljdwb b wuwwnlbkputph JEpnsnipyut hwdwp wjunnduwn

Spugpny, npp hupntwpbpmd Eungbjibpp vwhdwibine hudwp, ph wpynp tkpunidnud
E uunwpynid, wjuyhuny juntuuhbny YEnd wqnuuswhiubphg b wnwug dpnwljut
dupnyujhtt dwutwlgnipjui:

Uju hwdwljwpgsuyhtt spuaghpp poygy Ewnwghu dh pulh hupnwpbpoud

e Uklp hhdudwd E wpghpjws gninnid Jud wipghpjws gninnt nipnnipjudp swpdynn
opjEjunp huyntwpkpdwb ypw

e Jhpunniuy gbh puuinyws nvwhdwiibp hwdwlupgsught spughpp poyy Ewnwhu
uwhdwb] Uh pwith Jhpuniniwg gétp Ukl mbkuwpwith hwdwp: Gpbk wju gétnhg Uklhh
uvwhdwbtbpp pwponymd b wpglwsd ninnnipjudp, wmyw wqnupwbwghb
hwdwljupgp wjnhywund E:

e Optljnnh hinwgdwl wqnuiowi' kpk nplik opjn hknwgdnid E hp bpwbwl]ws
Juyphg, wyw wqputywbughtt hwdwlupgp wjnhyuwind E:

e Jihghuquynpuws dkptuwtiph Jutq wnubip JEpuhuljynn gnunnid :

e Lpjwd opljin’ Lphk nplk opljn wwhymd b wpgbpjws gnunnid uwhdwin]wd
dudljkinhg Epup, wyw wqnutywbwyhtt hwdwlwupgp wlnhquinad k:

Cupdwlwt wkuwpughlutph npbpp  ubkplunidnnh  owpddwup hbwnbku E Gpp
wqnuipwbwhtt hwdwljupgp dhwinud £ b wyt hbinpwinud £ $hpudus wnbkuwjpughljh
wnbkuwnwownhg:
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Stnuljuwywipp nith dwupnnwph thnthnjudwt htwpwynpnipinit b wthpudbownnipjut
ntwpnid jupnn kb junwpyb] hblnwqu pyuyunudubp:
Jdhpwhulnn hudwlupgp §hpunkne hudwp hbnlyjwy wuppbpp whnp £ nbnuljupdbi’
e Dhpujmé wmbuwjughlukp, npnup hbtwpwynpmpmnit i wwhu  Jhpnst
nbkuwjughlny uvnnugywsé nyjutipp b hwynbwpbkpt) npbk pupdnud.
e Ubkunwnuljub yniukp mbnunpdws phnnut hhuph ypw, npuntn mbknunpynud tu
nkuwughljubpp hwlunhdbpuhnt hwdwlupgnd
e Cupdwlui wkuwghl htnlbknt hudwp Gkpunidnngh swpdnudubpp
e Dbudpwlupuhp pnruwynpdws hqujinnnid
e Ubuyuwubjh nuuwynpdwi b wqnuipwbubiph wljnhjugnid wqnubywbugh
jEtwnpnthg
e Uktunpnuwlwi JEpwhuljdwi dnihpnphiquyht Yinpnt” HMI oykpuinnplibpm]
e FPuipdp npulh gqpuigdwt hwdwljupg
e UPS 2 dudu Hkjunputikpghuyh dwnwlupupiui htwpu]npnipyudp
e NEjwjupdwt YEunpnumd LbEjupujut vwppuynpnidubph  nbknujuydut
hwdwp pinlutp
e Odwunwl uwppkp wuwonmwyuwibknt hwdwp hwdwlupgp puguuwlub
ontpintpwpwtwlwut wuydwtttph jud hgnpnipjut munwtdwt nhuypnid
* Stjunubph gpubighsubp
e Nuultph Uowljdwt hwdwp Jtpnishs:

dhpuwd mbuwpughljubpp whwnp £ nknujuydb jnipupwisnip 50d-h Ypuw, punn uinnpl
ipJwd upubdwgh’
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Zudwljupgp Yniquplh ndjugbbpp hbwpwynpoipmmit nund  hudwlupgh  Jud
htnwhwp, fwd wbnuyht pEjudupdwip: Yndnibhjughnt guwugp wbwp L huh
wywhny, pkqbpyuyhtt b pupdp hntuwhnipjudp: Uyt phypnid, Epp hunbpubn juy
hwuwubjh sihuh, punghn jud wpputyuluyhtt juy jutnuluyyyh:

Ljwp4' Tinjunuwiqmpjut ujubdw

- 0 FUED
AN
r/ CAMERAS

> L " n~

-

SENSORS AND ALARMS
IMAGE ANALYZERS
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Uyt whwp t twpwgs]h’ dknp phpkime hudwp jujwih swhwgnpsdwl phghwbng b
dwipudwut wuwnlbpp b puhwbdw jud obndwt hwjnbwpbpdw gnpshp:.

Sjuatph dknpphpdwl dwljupnuljubpp hknbyjwia ko

Uhwljgdwl wnupbp’ suthnd b $nunndnpunuyghly ghikpunnpibpmd jupnudp b
htnktuhynipniup

Pukpinpikp  Gppuyht b dnunpught  qopéphipwghtph  (hnthnuwlubihp
hudtpunnpnid

Ontplnipupwiwjut juyuh

$4 Quyuwbh dwpnlngh uvwhdwbibpnid  hwoyhsubp  hdwbuwgnt  hwdwp
EEjupuljut pulEpnipnit dwnwjupupyws Eubpghwi:

Pninp wju nyjutiptt oyunhfudwbpuptjuwhtt dunitjuh dhgngny  hwnnppnid ko
ntjujupdwt  YEunpnl, npnbn wnbknugpus L SCADA  hwdwlwupgqp: SCADA

hwdwljupgp swpnibwlupup Yquwhwinh hikpunphg  gnighsubpp Jipwhuljbjn
hwdwp, pk npnup i Jun wpjowwnnid b hpwlwbwgul) ppnipnitutph Jepugdwt

gnpénnnipniubbkp:

Ljwpwgpnipinth
b phiu wyng, htnlywy thnthnjuwluitbph ki dpnughunwplpgnud

Swig dwnwljupup]us bhljnputibpghw’ pighwipug]ws wilhuitpny,
wnwphubpny jud wy] dudwbwjuhwnygusutpny:

Swtigh jupnid, hunkuuhynipnit b hwdwhiwljwunipinii
Yuyuh pinhwbnip hgnpmipniip wiljnhyd b nhwlnhy]
Znuwip b jupnid, pun dwqkph

Uwnwlupupjus wljnhy tutpghw

Elkyunpwukutpghuwjh opwljut wpunwunpnipiniup

Quijywth wpynitwdbEnnipyut gnpswljhgp
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Quywuh dhohtt mppynitwybwnnipiniup b jnipupwiynip pwupph hwdbdwnwlwb
wpynitbwynnipniiup

Swnwquyjpnid, opowlju vhowduyph obpdwunhdwt b wy) hwdwywnwuiwt
ontplinipwpwtwlwt thnthnpuwljwubp

buytkpwnnph uvnwwnniup, wpwykjugniy hqnpnipjut fEn, dwnujupupdus
L Eupututpghw b hqnpnipint, wqputywutbp b nhugununhlju:

Ununiuhljughnt nphuqununplju b jpwthwinidubph Jepuhulnid

Fninp wyu nyjuubpp welw fihukt juywih nijudupdwt jEtnpnund, htyybu twb
htnwhwp Jhpweynn EEjunpnbuwght juyypnid:

SCADA hudwljupgp wytiwnp E hpuwjuwuwguh donunhnupyyus wdjujubph b opujutn
wnbknujht ntqipduyhtt yuwndtuh ywhywinud: Lub wpunwpht pkqtpuyht b wyyuutph
wwhywinid Jhpulwiwglh' jujwih uvguuwpynudp b hwuwibhngpgniip

pupdpugubint hwdwnp:

SCADA hwdwlupgp Ymubktw wdjuukph Ejpwbwynpdwit (Jhgniwihqughuyh) uh

pubh Uhong. Yuwjwih punhwinip phunwpymd  wdkbwluplnp gnighsikpnd, npp
httwpwynpmipnit £ wmwjhu dwbpwdwut dipwhuljy  jpipupwbsinip hudbkpwnnph,

oupph Jud opghpmpwpwbwlut Juywth hwppwlubpp: Uyt twb nith wnlw

hwoytnymipjninutiph, ninpnipinibtiph b hwdbdwwnnipnitubph nt wqpqubywubph

gpuwignidubtp, npunbkn hwjupynid b tnytwljwbtwugymd i twhwwgnuuswbubpp,

huwunuwngwsé b punnitjws wqpupwttpp:

Uwnppwynpnidubp

Ontpmpwpwiuluit  Juywb  thpuemd b ohpdwunh&wlh, dptnmnpunughi
Luodwl, puuni, puntwynipjul, wudpbh b wpbuwjhtt dwpwquypdubt nghstubph
(fwnwqujpuwswthtph) swihndubpp: Opbhplnipwpwiwlwut jujwiup wbkwp Lk
nbknuljuyJws (huh 6 U pupdpnipjut wonwpwlh ypu

Quyuh LEjunpwkubpghuyh wpunwunpnipyut hwsyhs

Swigh Ykpmshs swithbymt hwdwp jwpnudp, hnuwbpp, hwfwwluwbnipintip,
hwpuntuhljwb, ntwlnhy hgnpnipjnitp, phdwngpnipniup: Uju vwupph hhdtwljut
tyuwwnwlp juywih guugh npuljh yEpnidnipniut k:

Syjwiutiph gputghsubp
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e UGujwuh §niniihijughwtph hwdwlwpg (uywi-ywwnyhpwwnnt). Fa wownnid
E onbplinipupwiwjut Juywth, gmugh yEpnwshsh, hudbpunnputph dhongny
npudunpyus Ynuntthjughwtph ypnunnlnjutpny, htiyytu twb yuwwnyhpwwnnth
ynnuhg puinnpduws Entphg mpudwunpyus nmdjuubpny:

e MNMuwujhpwwninth b uywuwpldwbt Swnwynipjutt htn Ynunithfughwubp. tw
Jupnn L 1huk) ADSL, 3G b GSM-ny: fugh yuwnyhpwwnnth htwn hwdwlupghg, dky
wy] §nuniihjughnt hwdwlwpg gwugh hwdwp jubnuliwypdh: Uw pulbpnipjut
ynnuhg ywwhwbeyny suwhnidubpp Jhwnnpph Udnpbdny, ADSL, 3G b GSM-ny: Uju
YnuUnithjughnt hwdwlupgp jnipupwisnip npuindnpdwnnph dhohtt jupdu
innunid  nmbknuuwydws jnipwpwbsinip wbpwwnmhsh  hhnwhwp pEjudupdub
hwpwynpnipmit  Junw  guught  wihpudbonnmpjuit  nhuypnid  npwip
wbowinbini/dhwugtbint bywwnwlyny: Tpw hwnnpyujwuptpp U1 hukl
oyyunhljwdwiupwpbjuwhtt: Gpint hwdwljupgbph vwppbpp Jupnn tu nknuluydty
Uhwlgdulb iinithnid - hwpyhshl unw:

e Utpykp hhulws PC (hudwlupgsh) ypw jpugnighs §now uljwunwlnd, DVD
juquiplhsny, Unthuinpny nkquljuyjws juighulh Ypu:

e UPS wjunndwwn yEpwptnududp
e  Windows wphumwnwtipujhtt hwdwlwng, SQL ubkpytp b VNC gnpshpubp

e CTwhwgnpddwtt b  uwywuwplfdwt  hwdwp wnbknujht  ogurwugnpduwt
wofuwnwupuyhtt juyub juknujuydh nknuipnid

bikpinnph oklipnud htnlyw) vwppudnpnuditkpp Yubquljup] by

- Sknuyht nEjuupdwt hwdwp PLC
- F.O. wmipwnhy
- UPS

— RS485-TCP/IPgateways.
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Ljwup 5" Urnwughunwpljdwi hwdwlwupgh vjubdw

METEO
STATION

GRID
ANALYZER

TRAFO

STRING

SCADA SYSTEM MEASURES

INVERTERS

VISUALIZATION 8 DATABASE

i

4|
|

10.1.1. Ogkpunmpwputmui uyut
Ontpunipjuputwlut juywip wkwnp L hpuwubwguh pninp nhyh onkplinipjuptwlju
thnihnpuwlwuubph swhnud, ndjuukph dowlnid b wwhwywind b mpudwnnph
thnthnjumpnibbibpp - Ynunithjughwikph, wknuyht b hkpwhwp Ynu$hgnipughuh b
dpugpuynpuwt hwdwp: Zudwyuwnwuppwbwpwp Ynudntthjughnt ypnunnyng whwp £
npwdwnpyh:
Qujwup hwwnntl twhiugsqws §huh hipwhwp ny hwdwubjh mwpwsputpnid npunid
nbknunpynn vwppbph hwdwp:

3 wdugw Yinpywspny nfjujubph wuhwywidwi b dkpphtt wfjuikph gpubigdwi hutwp’
njjujuttph ywwhwywudwt hhonnnipmnit whwp L wmbnunpdh, wnwtdht hhonnnipjut
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pwpun, wnijuqt 32 &R, whwp k tkpunygh: Poinp swthyws thnthnpowlubttpp b vwpptph
Jhdwlh wqpubtpwbtbpp ywhknp E wwhywidb: SYuwjubph dbknppipdwt dudwbwlp b

wwhniunwynpnudp whwp £ ogquuwgnpénnh Ynnuhg — ntintudphgnipughugh
httwpwynpmipinit ntubbw. Lywqugniup 1 pnyk:

Ontplimpupuiuljui Juyuip yhnp tiwugsyh suhwugnpsybine hundwp hknbyuyg
wupudnpbpny

e Upuwpht gulg 2204, 5029

¢ 5 opju wywnntnd nkdhuh hwdwp twprwnbugws wplhwghtt Juhwiwlng
1hgpuynpywd ubkpphtt dwpunlnguyhtt hwdwlwpg

Ontplim puwpwwljui Jujwip whwnp E pigniih hknbju) whyh wqqubpwb vupphg
e 0/4-20 UU hnuwlph mqpuuowu

e 0-24 VDC pyujht Untwinp jud Lipkp

o Dbuwyniuubtph hwoyhs
e ‘Tthuwnpmipjub b obpdwkEjnpuljut wqnubowutp

Untijuqt hbnlyw) htnbpdtjutiph b §nunituhjughuwjh ywpnunnlnjubp ywhwp k£
npudwunpyk

e RS232
e RS485
e GSM/GPRS
e TCP/IP
e Modbus
Ontplim pupwwui Jujubp vnwind  nknbnipnti hinlyuw) uvwpptphg

o Ohtpdwuwnhduw
- Yhwuywgnt -30/+70°C
- Lunipini 0.1°C
o Zwpuphpulwi junttwynipnil

- thwuuwgnt 0-100%
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- &unipjnt +/-3%

Qtpdwunhgwth b hwpwpkpujut pntwynipjut hwdwup hwdwlgdus nghsp
pnyjuwnpynud k:

e Uudplbuyhtt mbknnudutp

- Cpoynn puwuh mbjuininghuwyh jud wy] dwdwbwljulhg hnrnwljdwut
wnthuininghw

- Unklunph dwljtpu 200 ud?
- Lounipintl 5%
o Cpowlw vhpwuyph dupnid
- thwwwqnt 600-1100 vhjhpwup
- Lonmpmil +/- 0.3 Uhihpup
e Pudh
- Znphgnuwlwl wpwugnipnt
- Yhwuywgnt 0-500A]
- &unipinil 1U/A]
e [(Minnnipjnih
- Tthwuwywgnt 0°-360°
- &ounipjnth 2°
¢ (Cupghwunip Swpwquypnid (Swnwquypuswth)
- ISO 9060 nuuwljupgnid’ wnwohtt puu (WMO jwy npuly)
- Yhwuyuwqni' 0-2000wn/u?2
- Uwblnpuy qquyniumpjnit 305°2800nm
- Onjumqnuiwb wpwugnipniip Unwn 5 14 (95%thnuwqnnid)

- Ullywi vhunnp 2 © uinknunhwb
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— 9quynitimpnil Unwn 7-14 pod/dwn-u?

Chtwpwpwut wojunwputnh tjupugpnipnia
Znnuyht wylnwwnwbpubp

15.24U49Sp whljuyhtt hqnpnipjudp $9 juywih §nnuhg qpuntgus punhwinip
nwpwspp Unin 321427 W2 husyhu gniyg Enpgws htnbyw) tjupnid

Uuip 6 Qpuinkglwd nnupubp
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Swpwépnid prijjuinpbih nhppp b phpmpmiip whwnp £ pujupuph ninmnjnwhlyh
dwnwljupwuph yuwhwbetbpht:

Swpwépp whwp L wquun jhuh Junspugnuitphg b wbwp b hwdwywunwupuwth
junniguéph nbknujudwt wwhwbetbkpht, hwdwyuwnwupuw swthbpny
htwpuwynpmipnit  wnwny dbpkuwtbph wquun  wnbquowpddwip shttwpupuljut
wojunwnnwtptbph hpwljuwbtwgdwh pupugpnid:
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Bpt wuhpwdtown L, hnnh JtEpht otpup (dhup) Yhtinwgyh: Gpt hnnp puduljuth wdnip
sthuh, jyyuwwnpuwunyh hwdwywnwuppwbwpwp ptnugus hhup:

Chuwpwpnipjutt  hwdwp Jhpunjws wwpwspp whwp b hwdwywunwupuwih
tpypupwtwlut  hwydbnynipjut wuydwbtbpht b whwp £ nibbbw  bodwsd
lunbwynipnil, nhpp b jpnnwugyh punn hwydbnynipjut wnwewplnipiniutbkph:

Swuwuwwphukp
11.1.1.Upwnwpht Smtwwuph

Upunwphll fwbwyyuphp Yhpulwiwgyh dhwgikim] tkpphtt Swbwwyuphitpp qpuudnp
pinlubphtt | swpdmbwlnipniip wyuhnykym hwdwp:

11.1.2. UEppht Smbuwwywph

Ukipphtt Swtwmyuphubph tyuwwnwlp shttwpwpnipjut, swhwgnpsdwt b vywuwpdw
pupwugpnid wpluwghtt juywiunid wnwppbp wmbnujuyubpubphtt widunwig dnnbtwnt
httwpwynpnipjutt wywhnynid b Vkpphtt Swbwwyuphutpp dhugubint b wqupugswht
Swiwyuwpt minuljuywutph jEunpnund:

Zuoyh wnbkny hhgpninghwt, nunidbwuhpmput b juyuind twhwgddws
npkuwdwihtt hwdwjupgnd jguwhwngbt Smtwwyuphubph gpitwdh twpiwghsdp:

11.1.3.Yuyubwwnknh

15 dbpkuwmtbph hwdwp juyumbwwntnh wuhpwdtown 1huh: Uju juyumtwnbnht yhwnp
1htuh nEjuupdwt JEunpnth dnwn:

Swiwwuwphubpp §nmibtbut hwdwyuwunuupwt mnnuwbwug phpnipmnit  gphbtwdh
hwdwp, npuybtugh tjuqbkgyh oph Ynrunnwlnudp b ubkpputhwignidp duype b guunwpl
wwwnptbp: Upwnwphtt wpmubph, Sdwjpwjhtt ppiuwdubph, dwyptqpbiph b &nnkph
ohttwpupmpniip jud wyju gpitwduyghtt dhgngubph hwdwlgnipnitut E wpwowplynid
tJugbkgtiint hwdwp dwlibpinipughtt opkiph hnuph puguwuwluit wqnbgnipniutbpp:
Snipwpwiynip  Jwbwwwphh  dpwgsh twjuwghép  hwdwwywwnwupwdwpwnp
Uhpwliwiwglh dkpkbwbbphtt  htwpuwynpoipnit nugny widuwbq b wijunspinnn
Epwny wigul) wyju Swbwwywphtpny:

Shyuyht hwndwsh swihbpp Juwhdwtdbtu hwodh wnubiny swup Epplblnipjub
nuuwlwupgnudp (nipupwignip op dbkphbwubph pwbwlyp) b (hpwpdph hwdwp hnnh
nhuyp tpuwohuwynpbny phnudwsdph dhown pupjunidp Juywith nne swnwynipjut dudljtnh
npupwugpnid:
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Ghuptp
Zwph ki wntiyky hknlyw) okuptpp’
11.2.1.NEjudupdub jEuwnpnt

Zujupnyh ghujuyuwwn dbknwunk junnigjusp (Ynuwnbjutph mhwyh), dnn 12.5d*6U (75u2)
dwljtptkuny, nputn Yihukt nEjudupdwi ukyuy, gniquput b hwunbkpdwpwi, junhwting
b HiEjunpujui ukyul: tw juyuwnbnhh dnwn §ihth:

11.2.2. Mwhbuwn
ZuJuwpnyh ghtjuyuwwn dbknunk junnigJusp (Ynuwnbjukph mhyh), dnn 12.5d*6U (754?)
dwljtpkuny:

11.2.3.Pudtpuinph wpwudpnpdwwnnph YEuwnpnt (bSY)

ZuJupnyh ghtjuwuwn dbwnwunt jupnigqusp (Yntnbjubkph nhuh), dnwn 6x2.5x2.9 U (Jud
Wlwiunhy)  sunhbpmy] Uk Yud  bphyne  pugkpunpbbpm], bl Jdhohtt  jupdwb
npwiudnpldwnnpny, dkj odwtnwull wpwudnpdwunnpny b popp odwtnuly
punqunphsibpn] Juuyws  nuuwdnpmipul, odwinuly HEjnpuduwnwlupupdui,
onuthnjudwl, wtdunuwtgnipjut b hwljwhppbhwhtt wwonuwwunipjut htwn:

Uup 7 bSU junmgjubp

11.2.4. Yuwh YEuwnpnu (CC)

Zuupnih phnnib okp Unwn 9.6 x 2.6 x3.6U (Jud tdwiwnhy) swhbpny dheht jupduwb
odwinull wpwuudnpdwwnnpny, dhohtt jupdwbt FU-ukpnd b pnjnp  odwluy
pununphsibpny Juuyws  muudnpmippul, odwinuly  HEjnpudunulupupdui,
onuthnjudwl, wmtjunwtgnipjut b hwljwhpyihuwhtt wwonwwunipjut htwn:
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Uup 8 Ywwh Yhnpnih junmgusp

dnuninynjunuyghl Unynujubph junnigdwép
dnunnynpunuyhl jurnigyusph dwnwlupwpubph hwdwdwyt, ninnynjunughly dnnpnijubph
httwpwiuwghtt junnigywsdpn (yniubpp, unnnyuly, dAnnbp b (dwljubpp) unynpupwp wnwup
Ubpnnny ghijuyuwwn dkinnwunhg kb (puwn EN ISO 1461): Fnnp pununphsutpp hinnijunyg
Judpwugytu: Gnuljgnidp, hnpwwnnidp jud jupnudp mknuupnid wthpwdbown sk:

Zhdiwlult Yupmigqwspp Yhth wnibwynp hhdpp b mpnnpnhsibpp Gplnuiut by
wpununpyus nmwp dbpnnny ghtjuyuwndws dbwnwunt wypndhjubpny: Gplynt ynibwynp
hhuptp Jhwiunhuwbwt dEly hbtwpwbughtt jupnigwsép: Uw htbwpwutbph hwdwp b
Unnnijubph hwdwp wybih s nupwspubph httwpwynpnipinit £ wnwjhu: 9 dngnyubpp
hnphgqnuwlwt Yhpwyny dnbnmwddws Yhuh nignnpphsubph ypuw (hwdwwywnwujuw
wlpugiul  hudwlupgny) $9 Jwhwbwlibph pwoh, hiswhu twl  byuhwlugh
yuydwubph yuwndwnny wnwewgws phintpp Ypkjnt hwdwn:

Tw jupnn Ewywhndb] hwdwywnwupwt swpuynipjut dudjinnh nwquujupnipiniip
L uw vwhdwtnn pigpunugdwt pnjnp htwpwynp dkjpwthquubpp hwpygh junudttt pun
opowjw vhowuyph nuuh, npp vwhdwtmd £ mbnuuph wqpbuhynipniip b wjuyhuny
uwhtwibn] wibkhwhuluyunuumb wuonuyuinipjut dkpnnp wpluhlt Juyubh
dwnwynipjut dudljnh pupwgpnid:

Zhnbwpwp, dbnwnuiut juenigJusph twhwghdp whwp b tbkpunh wihpudbon
Uhongubpp hwoyh wnlikny opewlw dhouwjuyph bt hnnh wgpkuhdniput yujdwiubpnid,
npnid nuw Jupnn b hwynbdl), npybugh Jupnigdwépp sSwnuyh  twhiwmnbudws
Swnwjnipjul dwdjiwnh nno pupwgpnid: Uhinwnulijut junnigquspubpp bwb whwp k
twpwgdybt pun juyniunipju b junniguspujhtt yipnisnipiniubph wuwhweutph:
Zhwnlyu pdbpp tjupugpmd kb hkiwpubughtt junmgjuspubpp’

Uljup 9° $9 jurnnigdudph ujjwlb
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6 17 I |_'"'_ 14 & 1T

e e

Zjptp
Zhupt mudhpwy bu Jupugws k junnigusphg, pudnt ywhwettnhg, mupwsph
punipwqnhg, Swnwnipjut dudljtnh nuquuyupmpniihg: Uju uwndwnny gnjnipniu
sniih punhwunip oywunhdwy nsnid b npu dhon Juijudws k togws gnpdwuljhgubtph
hwdwlgnipjnihg:
Opwgph wytih nip thoytpoid npwh, duh b swihh punpmipgniup fhpufubwgdh, htywbu
twl hkhwpwtbph hwdwp Yupnigdusph whyp b hhuph Jpw puljus phnkpp hwodh
wntbny  gomipnit nitbkgny  wbknwbuph wwydwbtbpp, Gppuwpwitwljuu b
ginnbpjuthjujwt ntumdtwuhpnipiniip:
Udtt nbwypnud, hhupkph gqEnnbhuhjuljuwt twhwgsnd Yhpwlwbwgdh  hhuph
poyuinplih  Gunnidng bpusiwnpln] - pudupup widnwignpmb Gogdws
tundwt nhwypnid hydwtt htwn: Uhown whwp L wwywhnydh wpbughtt ujuth
Swnwynipjut dudljnh hwdwywnwupiwb nuquuywpnipmnion:.

11.4.1.3nwnnynjunughl junnigwmsép

Npwbku mnbgnyg Yuwpbh B Wb, np  dnnnynpunughl  dnpnyubph  dbknwnb
Junnigqusépubinh hwdwp hhdptpp unynpuwpwp tplupptnniut jud gguynp hhdptp Gu:
Ujpunnpuiipwyhtt nuppbpwl £ twb jupquynpynn wnnuuwnt wypndhip b Krinner
wunnunwlp, uwluyt ny pninp gpoibntbph niypnud £ nu htwpwynp Jhpunt:
dnunnynpunuyghly  hhdpnid  thnthnjunipimiip jud  httwpwynp  wnbnuithnjunidp
(hnphgnuwlwt, mpnwhwjwg, wblnibughtt sknnud) whwp b hwdwwyuwwnwupwuh
duwwnwljupunph wwhwugtbnph:
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‘Llwn 11 * Krinner wyunniwnul, kplupepknnut hhdp b jupquinpynn ynnuuwnk ypndhy

: 7 2
anchors.
Depth

11.4.2.Uhwugdwt jrunpnuh Jhengubp

Nputu nntkgnyg Jupbh £ bt dhwugdwt YEunpnuh hwdwp, np unynpuwpwp otuph
uugbpp Swpuymd kb npybu hpdp twhwyunpuunbkny hnnk hhdtwnwlh hbn
ntnwljunughtt duljbpku:

Lwp 12° Shujuyhl kuphq
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11.4.3.pSU-ukp, junwjupdwi skuph b yuwhbuwnh hhupkp
Npwbku nintkgnyg Juphih k k), np hhdptpp Epupptnnubk hhdpbp Eu jhubne:
Uljup 13" hSY hhuph ophiiuly
ACT |
[ O

=] A ST F .

U 14" VEju]wpdwh Einpnt b wywhbunh hhuph ophinuy
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{z

-

Ypbiwd

Iptuwdh hhduwlwt  ulgqponiupubpp wdbh Jun  Yguwhwwndbt pun  nbknuuph
wuydwbbkph, npp pnyp Yuw  npnobpnt juyubh  wuwonwuimpynibp Juugdus
Jupwpnidubph hbwn, stwubiny dwpplutg b vwppwynpnidubpp ohttwpwpnipjud,
owhwgnpsdw b uyuwuwpldwb ppwugpnid:.

Upunwuphtt wwiphuuy

Untinnwdynn wpunwphtt wuphuwyp widunwignipyubt hwdwp §niubbiw 2 4 pupdpnipjudp
nnpjwd thowqup  hudwyunuupwbupup wpubdibgus wnquunt wymbkpn] b
dbnwnulut 4nn 15 U pwpdpnipjudp b mpnnipjut jnipwpwbynip thothnjunipjub
nbypnid: Shujuywwn wnnuuwnk guig (weptjuqu nnppwsd jupkpnyd) Jubnuljudh
wynnuuwuk uniubph dhol: Mnnuuwunbt uynibbpp wbwp b hwdwyuwunwupwbwpwnp
nbnuluykt gpnitinh Jpu’ guijuywnh yuwnsws wdpnipul hudwp: Zusyh juntybi
Ubkphuwtbph b hknhnwnth dntnpbph mbnbpp:

Upunwpht guujuyuwwnp jhudwwyunwuwih sppuwju vhowduynh wuydwuubpht:
2nh hwdwljupg

Bupd oph dwnwlwpwpnidp Jupnn E hppujubugyb] hwipuwghtt guugh, ophnpubph jud
39 juywb oph nmupwubph dwnwlupupdwt dhongny: 9 juywinid jEunpnuugdus
Jud wywlktnpntugdus mbnujht guugp (quugtpp) Jupnn L dowlgb b mbnuuydby:
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Qpudwnwlwpuwpnudp b pupjudwt hwdwlupgp whwp £ nknuljuyytit onip ywuwhwgnn
hwdwljwpgbph hudwp,  Ubpunju) dngmph dwppdwl, dbne oph b hwljwhpnthwghi
hwdwlwupgbpp:

Ququpht 9 Juywth hwdwp qhwhwwndb; £ nnwpiljut dnn 267 @ 9nmip dnnnih
dwppuwt pwhwgnpsdwt b wyuuwpdwit hwdwp, b dnn 38 m®  swhwgnpsdwb b
uyuuwpuut widtwluquh hudwnp:

Oph pughwinip mupkjut vywenidp ghwhwnydl) |k dnin 305 m3, npp tkpwonid k Udnn
10000 1thwnp nwpnpnibwlmpjudp 31 hwn ghunbpt wjt giwypnud, Epp hwupwjht oph
gutg Jud ophnp wnlju sk:
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LUUZUTHY,

Lwhiwhuwohyu hpwlwbwgylk] E gnyg wmuwmnt hwdwp juyuih CAPEX (Quuhwuy
sSwjuubpp) b OPEX (pwthwgnpsuwit swuubpp) hwoyh wnbbim] wy tdwbwnhy $9
Juywtiph hwdwp ARIES mubkgus dké thnpdp, ukpphtt ndjwjubph puqub, husybu twb

Uhowqquyht oniljugh mbkunkugubpn:
Opwqph dudwbwlugniygh b twhiwhwolyh punyph wwwnwdwnny swpubpp Jupnn tu

kupwplpyt] thnthnjumppub, bpp dunwljwpuph htn pubulgnpmnibibp hpujubug]bu’
oywunhdwjwugubnt hwdwp Jujuih swhubkpp b pupdpugubint hwdwup CAPEX b OPEX
Lownnipjniup:

Pninp uwppwynpnidubph twhiwhwohydubpp hwunhuwind tu vhowqquyhtt onijuygh
unwbnwupun qubp:

Zhwnljuibph wpdbpbph ki ikpungws CAPEX-nud (Whpunkiny b vuppun]npdud,
1 wohtwinnidh wpdtpp)

o EPC (Awpunupwughwnnipnil, dwnwjupupnid b ohtwpupnipini) swpu
- Zhdbwlwl vwppwynplduwt dwnwjupupnid
. Unnnijubkp

. budtpwunpubp, dhohti jupdwt npububnpduwnnptp b dhohtt jupdwtb
FU-ukp (Eukpgqupnly)

. Untunwddwt jjunnigdwsép

. Uhwljgdwit tnnith

. Uhgohtt jupdwt dhwgdwt Euwnpnt
- Zwnnppujupbph dwnwljupupnud

J ElEjunpuljut hnwnnpyujwunp

. Znnuugnid

- EiEkjunpuwhwunnppdwt hwdwlupg
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. Bupwluyu

. ElEjunpwhwunnpyuwt ghd
Unuhpnnphigh b wmtdunubgnipjut hwdwljupg
Stnuljuydwt wppwwnwtpubp

. Chuwpwpwlwt wohmmwnwbputp (bhpwpjwy gpnibnh nbknuthnpnd,
punupwohinipinit b Swbwwwphttp)

. Uwppuynpnidubiph b hwnnpyujuptph mknujuynid
Ui

. NMuwhbunwdwubp

. Swpunupughwnnipinit b Spugnph nEjudupnid

. Quununtujws swipuukp (3% EPC swijuu)

. EPC swhnijp (10% EPC swjuu)

Uju mhuh édpwqpbpht punpny EPC owhnijpp nunwignid k 7%-12% uwwhdwbubpnid, 10%
npuku punnitiws wpdbp:

e Uuwjwl Jurnignnh swhiukp

Yuwnnignnh

[nypunmpjmi, hghuighw b hpunjuljub pugn
Ukthwjwiwinhpng fwpinwupughinnipini
Opwgqpp nEjudupud b jenphpunnih Swhiubp
Uwwhnwugpnipniuttp
Lwpwphtwpupulw Swhiubp

znnh dknpplpnid

dwhuubpp quwhwwnygb] i tdwbwwnhwy Spwgpbph thnpdh hhdwb Jpu

Uuwluyl, uvw Yntlypbwn dpwgphtt puinpny wndjuy £ b juhun juwpdws b wndjuy Gphph
hpwduwlwb, poyuympmitubph b jupquynpmidubph gnpénn nuownhg: Zkwnbwpwnp,
ubpyuyugusp dhuytt Gupunpnipnit £ b junnigdwt yjwbwynpdwt thnynid  wbwp k
1hnyht ybEpnwdyh:
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bty JEpwpbpnud £ OPEX quwhwundwip, wuyw htnlyw) ninnbpnid upgws B hwodh
wnlwd YEwnkph pugduspp

e Upjnwmnwjupd

N EYwdupnid
e UnuUnihjughwtbp
e Uwuwnnidubkp
- EEyunputubpghugh
- 9pp
¢ Cwhwgnpduwl b vyuwuwplnid

o Uwwhnqugpnipniutbp

Quununtu]ws swpuutp

Pus Ykpupbpnid  wohiwwnwywpdbphl, wywu AF ARIES ENERGIA  hwogh E wnkp
yuwwnyhpwwnth §nndhg wmywhnyynn minujut wwdtwluquh swhiup, npp hbnbyjub b

o Stuljwjwiiph nEjwjuph wphwnufwpd 1500 GU'L gojup/wduwfut

o Sthruyuwuwpluwb wudtwlwuquh wojptwwnwdupad 700 UU'L gnjup/uduwuljui

e NNpuljuynpnid sniukgnn wudtwluquh wolpwnwyupd 250 UU'L pnjup/uduwui:
Zhwnlyu wyniuwlnd ipgus E CAPEX i OPEX twjuuthwisyh puguspp
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Unyniuwlj12’ CAPEX twihiwhwigih pug]ubpp

Yk Undtpp (GWU'L ngnjwp) $/duny

Zhdbwlut vwppuynpnidubph

dwnwlupwpnid 8.193.098 0,54
Unnnijubp 4.498.349 0,30
Eubpqupnyutp

(htdtpunnpukn) 1.577.504 0,10
Yunnigjwép 1.814.874 0,12
Uhwlgdwl ninithtp 171.605 0,01
Uhgohtt jupdwt dhugdwt

JEtuwnpnt 130.765 0,01
Zunnprupupkph

dwnwlupwupnid 435.951 0,03
ElEjupuut 22 hunnppuyup 312.587 0,02
ElEjunpuut ©2

hwnnpnwjwup 61.231 0,00
Znnutignid 62.134 0,00
ElEyunpwhwunnppdwi

hudwljupg 930.457 0,06
Gupwluju 679.735 0,04
ElEjunpwhwnnppdwi ghs 250.722 0,02
Unuhpnphuiquyhtt b

wijunuignipjut hwdwuljupg 451.182 0,03
Sknuluydwt wouwnwpubp 3.188.103 0,21
Chuwpwpwlw

wojuwnwupbp 2.078.196 0,14
Qnniinh nbknuthnjunid 1.101.339 0,07
upwuninhukp b hopkp 596.448 0,04
Lwnupwohunipinil

(wtwwunphtbp, okuptp,

gujuuun) 380.408 0,02
Uwppuwynpnidubph b

hunnpywjuptph nknujumnud 1.109.907 0,07
NMwhbunwdwubp 150.160 0,01
Swupunupwghwnnipnii b

dpwgnh nEwupnid 329.970 0,02
Quuwhiwnbtu]ud swhubtp (3% 410.368 0,03
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EPC dwijuu)

EPC swhnujp (10% EPC dwiuu) 1.408.929 0,09
Cunhwunip EPC swiu

15.498.218 1,02
Opwgph Uowljdw Swjuukp 398.211 0,03
Znn 66.479 0,00
YJunnignnh punhwbnip Swhiu 464.690 0,03
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Unyniuwly 13° OPEX twjawthwigyh pugyubp

Yhkwn Owjuu (UUUL pnjup) $/qwny

Usjuwinwjupdbp

62.506 0,004
dtpwhuljnid

8.915 0,001
Ununiuhljmghwubkp

11.143 0,001
Uwywnnid
(EiEyunpwtubtpghw, gnip)

9.714 0,001
Cwhwgnpénid b
uyuuwplnid

82.140 0,005
Quwpnwnbu]ws sSwhiubp

1.744 0,000
Uwwhnjwugpnipjniutibp

46.495 0,003
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SPLULUTUUL @LUZUSNRU

‘Lkpwdnipjnih

dhuwbuwljwb Jbpnisnipniutpp tipuyugdwsé G unytt hwoyybwnynipiniunid, npntg
wudthnth btjupugpmipnitp ubpuyugdws kunnph:
dhutwbtuwljuw  JEpnidnipyniiutiph hwdwp  hhdbwlwt  Bupunpnipnitutpp

utpjuyugus tu 13.2 pwdunid, npnup hhdbwlutnid hwodh Eu wptnud Juuhunug
ubpypnudubpp b dhttwbuwynpnudp, mwuphdubpp b ROE phpwjuttpp:

Eiiyunpwkubpghuyh dwdwh jwtpowwnbundutpp tkpluyugdwé tu pwdhu 13.3-nud:
Opwqph  ubkpppnudutpp U hwdwywunwupwt  twhiwhwohdubpp,  htyywhu  twb
Wkpypnudughtt $hiiubuwlui wuwklnibpp 13.4-nud: Opugph swhwgnpsdwh swukpp
(OPEX) ubpljuywugdwsd b pudht 13.5-nud:

Opwqph wwphdp, Ghwdninp, Ejudnh JEpupkpju) hwodbtndnipmniup b ppudwulju
hnuph Juwtjuwwnbundubpp ukpuyugdus o gniju 13.6-mud: Zwdwywunwujuwt
gnpéwlhgubpny b gnmighsubpny dhuwmbuwlwb JbEpnidnipnitiubpp, htywbu twb
qquyniunipjui YEpnismipniuubpp tkpuyugdws tu 13.7 qpunid:

Onpwqph yhpwpbpyuy Eqpuljugnipmnittpn b wnwownpynipmnitbpp wdthnthyws b
qniju 13.8-n1d:

Zhttwwi Eupunpnipyniutitp

Uju nmunudtwuhpnipjutt byguunwlh hwdwp  dhtwbuwljut  Jepnisnipniututpp b
jujppwwnbunidutpp hhdtdws B htnljuwy 14 wpnruulnid wdthnthyws hhduwjut
tupunpnipniuubph ypu.

Ungyniuwly 14 Shtwbuwljwh Jpnismpymutbph b juiunbumdibph hudup
hhdtwljwt Eupunpmpiniuukp

Ne ‘Ujwpwugpnpjnit Bupwnpnipnti Utjutwpwunipjniukp
1 | Opwgph dwultwn Onpwqnph owhwgnpédw hwtiduniudhg htinn
20 mmwupp
2 | CAPEX CAPEX twijuwhwiphyubpp dpwljjws kl

twuuinbugws shtwpupnipyub wwpgu’
20177,. hwdwp
3 | Ujuhyutph Uljuhdukph swnwynmpjut vhohtt dudljtn k
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Ne ‘Ujwpwugpnipjnith  Bupwnpnipeinii Utjuwpwunipjniiukp

Swnwjnipjul hwdwpynid 20 wmwpht
dudljiinp
4 | OPEX: Quhp Quh kujujughuyh gnpswljhg khwoyp Uwhdwin]wd gnpsuljhg
Fuljupughuygh wnuyk) vwhdwtbint hwdwp OPEX hhdtdusé Zujwunwinid
gnpdulhg Juthwunbudwl dudwttujuhwnqush Juthwnbuus
hwdwp hhdi]tny 2017 wwupgw hwdwp hudjyughwyh nkdwbnph
twpiwhwohyubph ypw Jpw
5 | Uuljught Shuwmbuwlw Unnbp hwogh £ wntinud Udpnng
wnwnphdh ugkiwp, npp htwpwynpmipniu £ | dwdwbwjuwhwndwsh
nwhu wywhnyk] unnph pdwsd hwdwp UUU nnjupny
phpuruht ubulut Yughunah $hputud wwuphd: Oh
Ejudwnwpbpnipjut ikppht tnpdwt Juwnwpyt) muphdh
Juthwntujws dudwbujuhwn]ush Fuljujwughw :
hwdwp
7 | Ukthuljut 13 % phpwiwghtt gnpéwljhg E uwhdwugby
Juuyhwnuh Ubtthwlwl juyhwnwh Bjudnwpbpnipjut
Eyjudwnwpbpnipjutt | ubkpphtt inpduyh hwdwp

utippht uinpdw

EjEjunpukutpghuygh Swjuwh ndjujubph jutjunbunidubp

Shumtuwljut Jtpnisnmipnititiph tyuwwnwlh hwdwp, hwdwywnwupuwt wpnwnpnn
Juywih dwuny twpwnbuquws LEjunputubpghuih wpnunpnipyut juthwnbunidubpp
uwhiwift] & hpdufbnd  unyt  hwsybnympjut  hudwywnwuwb qqunid
utpjuyugusd mtthjuljut gnighsutph Jpu:

Zhdtwlwt swhwgnpddwt hwdwp épwgph jutjpwnbuntdutph htwn dhwuht hwoldh Eu
wntyt] 0.5% wnwptljubt nigpunughuh gnpéwljhgp mwpbjuwt wojpowwnwupwht dwdkph
pwbwljh dwuny:

Cunpdws nwuphutph hwdwp fEjunpwtubpghwh wpnwungpnipyut ghunwpynudp
Ukpyuyugdud Ehknbyu) wpniuwlynud
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Peak capaciy MWp

Hours in the period hours 1.790 1.781 1172 1.763 1.754 1.711

Unyniuwly 15° Bjkljnputiubpghugh wpnunpnipjub pighwinip udjujibp’ @dnd

2018 2019 2020 2021 2022 2021 2032 2037
16,25 16,25 15,25 15,25 15,25 15,25 15,25 15,25
Nominal capacity MW 12,80 12,80 12,80 12,80 12,80 12,80 12,80 12,80
1.668 1627

1.

Energy ouput MWh 22.681 22.568 22455 22342 2.231 21.681 21144 20621

Pusytiu upyty k Jtpnugjuy wnniuwlnid, jujwth wpunwngpnipiniup Yihtth 22.68 @9wnd
wnwohlt wpunwnpnipjul nupnid b 20.62 F9wnd jutjpunbudwt dudwbwljuwhwndush

Jtponiu:

Quuhwnw] ukpppmuduyhtt swuukph b $httwbuwynpdut jutjwnbtunidubp
13.3.1.0pwqph ukpypnidubtp b bwppwhwohyutp (CAPEX)

dhuwbtuwljuwt Jbpnidnipniut wywhnynd E wndjujubp dpugph ugkttwph hwdwp,
htywbu hwwnlnpuwodws b unyb hwydbngmpyut hwdwywwnwupwt  gjlunid, npny
wnwownpyws tkpypnidwyhtt Swpiubpp hwoyh Eu wntdty:

Opwqph  ubpppnudwhtt dwjuubph quwhwwnnudp  (uqpiwlub dwu  2017p.)
hwwnlinpnoywsd Eu unyt hwybnympyut hwdwywnwupwt qund  ukpluyugdws
Ubpnpupwinipjutt hwdwdwjt: CAPEX hhdtwlwt pwnunphsubpp Jipupbpmd ko
uvwppuwynpnidubinht, shttwpupuwlut wohmwnmwtputphtt b fupunupughwnnipjut nt wyp
dwijuubpht: ‘Lkpppmudubph dwuny UUZ Jdwpubpp Ythnfjuhwnnigbt juihiwnbudwt
dudwbwjuhwwnywsh pupwugpnid:

Cunphwinip Juwhwnwy ubkpppnidughtt Swjuuh  wdthnthnudp toqws E hbnlyuyg

wnyniuwljnud:
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Unyniuwly 16" ubpypnidughtn Swjuubpp T

Engineering and works management 410.111
Equipment 9.109.305
9.109.305
Civil works, installatons and BOP 4.482.760
2.286.016
1.220.898
975.846
Grid Connection 1.023.503
Contingencies 510.240
Import duties -
EPC cost 15.535.918
Development costs 412.351
Land 66.479
VAT -
Total CAPEX 16.014.748
[TOTALINVESTMENTCOST — Us§  teders4o |
CAPEX us$ 16.014.748
Working capital us$ 18.799
Commitment/front-end fees and interest during construction us$ 463.993
Interest us$ 402.128
Front-end fee us$ -
Commitment fee US$ 61.866

Pusytu upyby k Jbpnupju) wnniuwlnid, dSpugnph ptinhwinip juyhwnw) ikpppnudutph
swthp quuwhwwnyby | 16,49 dju. UU'L pnjwp:

13.3.2. Opwgpp ukpppmudbph $httwbiuwynpmd
Opwqgph CAPEX-h bhtwtuwynpnudp twpwwnbuynd £ hpwlwbwgiut] wnlwnpught
putnh b ubthuljut juyhwnwh vhongny:

Pwquijht ugkbwpp (ugktwp 1) spugph $htwbuwynpdwb pinhwimp ugkwpp
wudthnthyws E hbnljw) wnyniuwlnid:
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Unyniuwly 17 spugph $hiiwbuun]npuiwt pighwinip ughiup

Equity
Debt
Total

$ 4124385
$ 12.373.155
$ 16.497.540

IBRD loan

SREP credit

IBRD guarantee covered commercial
Uncovered commercial

Total debt financing

12.373.155
12.373.155

Zuduyunwupuut wqupunph wuydwitbpp wdthnthquws bu hbnlyjw) wyniuwynid:.

Unniuwly 18" Jwipluht yuydwbttph wdthnthnd

Amount of financing USs$ 12.373.155
Maturity Yrs 12
Grace period Yrs 1
Fixed rate % 6,50%
Margin % 0,00%
Frontend fee % 0,00%
Commitment fee % 0,50%

Af Aries Energia Stjuthjuwnunbtuwlwt hhdtwdnpnid 15.24 Udwn whljuyht hqnpnipjut Ququpht
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Cwhwqgnpédwb Swhubph jujupwwnbtunid
13.4.1.0PEX

Unyt hwodtnynipjutt hwdwywunwupwt gunid  tbpiuyugjus OPEX  Swjuukph
guwhwwndwip hwdwywunwupwt  dpugph  ughbiwpny twpwnbuynd £ hhnlbjug
hhdtwut Yndynubunubpp: Conpdws nwuphubph hwdwp OPEX dwipuuth nhwnwplnidp
ikpluyug]ud Ehknbyu) wypnuuwlynud

Unyniuwl 19° OPEX swijuu — (GWU'L nojup)
2018 2019 220 221 22 2021 23 20371

Operating and maintenance costs (240.295) (246.303) (252.460) (258.172) (265.241) (300.096) (339.531) (384.148)
Salaries (65.670) (67.312) (68.995) (70.720) (72.488) (82.013) (92.791) (104.984)

Spare parts and supples (31279 (32060 (32862 (3368 (M456)  (0083) (419 (50.003)
Insurance and ohers (143346)  (M6930) (150603 (154368 (15628)  (179020)  (202545)  (229.161)

OPEX o6wpuuh quwhwwnnudp tkpwpnid b hudpjughugh wqpbgnipnitip  nbknujut
Swhiubinh Ypu jutthwntudwt dudwtujuhuwnywush hwdwn:

Uwwqukp, tjudnh jutjpwnbunidutp, Ejudwnh JEpupbpyuy
hwoybtwnynipnit b ppudwuljut hnup
13.5.1.Umjmqth hmpguplumb ugkiup

Shiwbuwlui Unnbjp ($U) thpunmd k uwljuquh hwpdupldwl dkpngp pudubnbkplph
ubthwljut  juuwhwnwh  phpwpughtt 13%  wwywhndbnt  hwdwp  juijpwnbudwb
dudwbwljuhwwnywsh pupwugpnid:

Uwljuqth pwquyhtt ugbttwupp hwuwpwly uvwlwghtt E npp sh twppwwnbunid vnuphdbh
pupdpugnid wdpnne dudwbwljuhwwnyusnid:

10,83 UU'L gnjup ghuwn ( ukpunju) UUZ) hwuwpwl vwjught b quuwhwwnyt) wdpnne 20
nwpju dudwbwjuhwnydwsh hwdwnp:
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13.5.2. Blludwnh juthiwwnbumd
Qniju 13.3 —nud ubpjuyugdus EEjnpwkubpghuwyh swjwh wmdjujubph b qpnipu 13.6.1-n1d
tjupugpwués uvwlwugquh hwodupluuwu ugktwph htwn Jhwuhtt hwdwywnwupwl,
jujpwnbuyt) b Ejudnh ykpwupbpyu pybpp:
Conpwé wwphtubph hwdwp Ejudwnh phunwplnudp tbpuyugws o hhnbyuyg

wnyniuwlnud:
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Ungyniuwly 20° Bywdnh nphunwplymd

2018 2019 2020 2021 2022 2027 2032 2037

Peak capacity 15,25 15,25 15,25 15,25 15,25 15,25 15,25 15,25
Nominal capacity 12,80 12,80 12,80 12,80 12,80 12,80 12,80 12,80
Hours in the period 1.790 1.781 1.172 1763 1.754 1711 1.668 1.627
Energy oufput 22.681 22.568 22455 22.342 22.231 21.681 21144 20.621
CPI 105% 108% 110% 113% 116% 131% 148% 168%
Tarif, incl. VAT 0,130 0,130 0,130 0,130 0,130 0,130 0,130 0,130
Revenue 2.941.014 2.932.279 2917.617 2.903.029 2.888.514 2.817.020 2.741.295 2.679.296
VAT (491.169) (488.713) (486.210) (483.838) (481.419) (469.503) (457.882) (446.549)

Net Revenue 2.455.845 2.443.565 2431.348 2.419.191 2.407.095 2.341.516 2.289.412 2.232.741

bPusywtu ubkpyuyugdws L JEpnboju) wpniuulnud, wnwpbljut gnun Ejudninubpp
Juuppbpbt dhuygle stisht Yhpyny jubuunbudub dudwiouhundwush phpugpnid’
nputu Yhpwnynn nhqpunugdwi gnpduwljgh htwnbwp:

13.5.3. Biwdwnh JEpwpkpu) hwodtnynipjui jutjuwnbunid

dU-h Ejudwnh Jbpwpbpu) huwpdbnymput jutppwnbunidubpp tbpjuyugind  Eu
htnlyu) hhttwljwh pununphsubpp’

e Glwunin
e OPEX
o Dhuwmbiuwlwu swhiutip

e Glwdwnwhwplkp

Uoywd  hhdtwlwbt  pununphsubph dwbpwdwububpp ubkpuyugus  Gu wyu
hwoybknynipjutt muppkp gpnijukpnud, npntp Jyuyuynsynid Gu:

Cunpws nmuphubph hwdwp Bjudnp Jepupkpu) hwodbnynipjut jutjuwnbunidibph
nhunwplinudp ubpuyugdws E hknbjw) wpnruwynud:
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Unyniuwly 21 Byundnh Jepupbpyu) hwodbnynipjui juijpunbunidubph ghnwplnid

2018 2019 2020 2021 2022 2027 2032 2037
Net Revenue 2.455.845 2.443.565 2431.348 2419191 2.407.095 2.341.516 2.289.412 2.232.741
Operating and maintenance costs (240.295) (246.303) (252.460) (258.772) (265.241) (300.096) (339.531) (384.148)
EBITDA 2.215.549 2.197.263 2.178.887 2.160.419 2.141.854 2.047.420 1.949.881 1.848.598
Depreciaion (820.613) (820.613) (820.613) (820.613) (820.613) (820.613) (820.613) (820.613)
1.394.936 1.376.650 1.358.274 1.339.806 1.321.241 1.226.807 1.129.268 1.027.985
Interest expense (767.698) (694.584) (621.470) (548.356) (475.242) (109.671) (0) (0)
627.238 682.066 736.804 791.450 845.999 1.117.136 1.129.268 1.027.985
Corporate fax (125.448) (136.413) (141.361) (158.290) (169.200) (223.421) (225.854) (205.597)
Net profit 501.790 545.652 580.443 633.160 676.799 893.709 903.415 822.388

Omun Ejuuniinp wunhfwtwpup wykjuwind E jutthiuntudut dudwtuljuhwndush
wnwghti 20 nwpyw pupwgpnid: Zhknbwpwp, b npybku yupwnph dupdwt tJuqdui b
CAPEX wuUnnowljut wmdnpuinhqughuwjh wpnyntup:

Unpynpuwnhy Ejudnuwihtt hwplp vwhdwignid £ huplught Biudnh 20% swthny pun
wqqujht jutntwlwpgh:

13.5.4.Ypudwljutt hnuph jutjumwwnbunidnkp

Opwqph ppudwlwt hnuph Jwippwwnbunidubpnmd hwoydh Bo wnbynid  hhduwlub
pununppsubpp  punn  Ejudnh  hwodbnympjut  dnphih, uwwluytt  jupquynpyng
pununphsibph  Ynquhg  ppudwlwb hnuph  suthwihstbphtt  hwdwywnwupwbkyng
hwdwnp:

Cunpjws wnwphttph hwdwp pudwlui hnuph jutjountunidutph ghnwupdwt dbe
ubpjuyugyus k hnlbyjw) wnniuwlp:
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Unyniuwly 22" dYpudwljut hnuph jubiounbundubph nhunwpynd

2017 2018 2019 2020 2021 2022 2027 2032 2037
1 2 3 4 5 6 1 16 21
OPERATING CASH FLOWS
Net profit 501.790 545.652 589.443 633.160 676.799 893.709 903.415 822.388
[+] Depreciation 820.613 820.613 820.613 820.613 820.613 820.613 820.613 820.613
[+] Interestexpense 767.698 694.584 621.470 548.356 475.242 109.671 0 0
[+/-] Decrease/Increase in networking capital (343.580) 2.310 2.314 2317 2.321 2347 2.383 2430
[+/-] Decreasefincrease in tax assets - - - - - - - -
After-tax operating cash flows 1.746.522  2.063.160  2.033.840  2.004.446  1.974.975  1.826.340  1.726.410  1.645.431
INVESTMENT CASH FLOWS
Capital expenditure (16.014.748)
Financing cost (463.993)
Total investment cash flows (16.478.742)
FINANCING CASH FLOWS
Equity funding 4.124.385
Debt funding 12.373.155
Interest payment - (767.698) (694.584) (621.470) (548.356)  (475.242)  (109.671) (0) (0)
Principal payment - (1.124.832)  (1.124.832)  (1.124.832) (1.124.832) (1.124.832)  (1.124.832) - -
Total financing cash flows 16.497.540  (1.892.530) (1.819.416) (1.746.302) (1.673.188) (1.600.074)  (1.234.503) (0) (0)
Net cash flows 18.799 (146.009) 243.744 287.538 331.258 374.901 591.837  1.726.410  1.645.431

Ypudwlwb hnuph Jbpnisnipjniubph uplnp pununphsp Spugph httwpwynipjniut £
unbndtnt  pudupup  Phtwbvwlut  wnpoipibp pudupupbne hwdwp  wwpoph
uyuwuwpuwt  wwhwbetbpp:  Zwdwywwnwupwb  dpwgph  gnighsp,  wwpwph
uyuuwpluuh qnpswljhgp bbpluyugws Eunnpl
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Unyniuwly 23° Mwpnph uywuwpldui gnpswlgh (DSCR) Yuijuunbumdibpp

2017 2018 2019 2020 2021 2022 2027
DSCR N/A 0,92 113 1,16 1,20 1,23 1,48
Min DSCR 0,92
Average DSCR 1,28

2032 2037
N/A N/A

Zknbwpup, dbnp pipdws vhohtt DSCR  tpwohiwynpnid k dpugph $httwbiuwynpnnubpht
huwdwywwnwujwb pinhwinip wwpwuph vywuwpdwi gnpdwljhg, phl wnwehtt tnwpht
wnbknh b mubkumd twjwqugnyu DSCR, npp pwwnn hbon Yhth quwhwwnt] Opwgph

YtEpotwjut uinpnijinniphqughuyh pupwugpnid:

dhtwbuwljuwb ugkwpwkp

13.6.1. dhtwbuwlwu JEpnismpiniuutph hhdtwlwb wuwykljnubp

Swipptp CAPEX dhtwbuwlub ugktwpubpp hwpygh o wnbynd yuwwnighpwwnnith b 2R
dholi  pwbwlgnipniiubph  hwdwdwjt: Ugkuwptbpp b wnwewgnn uwlwqubpp

ibpuyug]ud ki hknlyjwy wyniuowalnod

Ugtup 2:
Ugtup 3:
Owluubkpp (Ut GU'L gnjup) Ugbbwp 1: Uuuturdnp dpuighp Lhniht
Zwupught Zunfupluwphuyht o
wubun
spughp puitih bpwphuhpny -
(J&wupmy nunupkgiwi opEEg
nhuwg
EPC, qupquguwi, Znnh dknpplipdwi b
dhtwtuwnpuwt Swpuubp (U BUL gojup): 16.23 16.42 16.50
utithwjut juyhwinwy (U GU'L nnjup) 4.06 4.10 413
Upuntyu uniybpbkb Epupiwydnpdws Juply 1217 0 0
swsJus wnhnpuyhtt yupwnp (Uh BUL
Owbsywd wnkiinpujhtt wwpwpp (U UUL
nnjup) 0 7.86 0
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Gtwhwnjwsd vwljught USC/ §9wnd (wnwuig
uuz)

7.12

10.46

10.83

Zhdbwut (ugktwp 3) gnyg k wnnwhu (hnghtt winbinpughtt $htwbuwynpnid, Ugkuwp 2-p
Zudwpiwphuyhtt pwiyh

gnyg E wnwhu dhttwbuwynpnid, npp
kpuouiuynpnipjut dhongm] dwslpynn  Ynubpghnt wwpunph 64% -p U

oquuuugnpémid L

sowdlJusd

wnbnpuyhtt Juplip' 36% U Ugkbwp 1-p, npp gnyg b wwjhu  puquulnnd wpnnigug

dhuwmtiuwynpnid:
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13.6.2. Qquyniunipjui YEpjnidnipini

Uh pwpp gnpswhhgubp Jupnn kb wqnk) hpwghdwlh wpyniiptbph dpw, ppudufwb
hnuptph b puquyptt ntwph ugbtwph tqpuijugmpymbitph dqpu: Fuquiht gkuph
Jbipnidnipiniuibph  hhdtwynpwénipniip  thnpdwplbnt hwdwp dh pwlh
Jupquynpnudubp B hpwlwbwgyt] hhdtwjwt thnthnppwlwbubph dwuny: Uh pwuh
ptnpjwés wnwudhtt gnpbwljhgubph dwuny hpwlwbwgdt] E thnpdwupyniud: Unwudht
qnpéwihgubph dwuny htwnlyuy qquyniint pjut thnpdwpynidibpt b hpuljwbugyby

¢ ‘Lwjuwwnbujwé ukpppnidubph swubph tuqbgnid b pupdpugnid
e ubthwlwi/thnjuwniwsé juuhwnwh hwpwpkpulgnipjut hnthnpwlwi b

¢ Utthwlwt juuyhwnwih Jdupdwt thnthnjpwlu:

13.6.2.1. Lwppwwnbkujws thpppmduwghtt swhubkph pupdpugnid b tjuqtgnid

Utup quwhwwnk) tup CAPEX spwgnph pupdpugdwt jud ujuqbgdut wqptgnipniup:
Uprynibipikpp ipgws ki hnlyu wynuwlnud

Unyniuwly 24 CAPEX thnthnjuwlwiih wqnkgnipyniis

CAPEX Uwljught US$ ghun/§dwn.d
CAPEX +20% 12.69
CAPEX +10% 11.76
Puquyht ntuyp 10.83
CAPEX -10% 9.91
CAPEX -20% 8.99

Lwtih np $9 wipdbpp whbtwhiwnby hound k, wyw wljuljuyynd £ CAPEX-h tduqbtgnid
dhtslh 2018p.: Ujuntwdkluyuhy, npnp wy] unghwjnbnbuwlui gnpswljhgubp jupnn kb
wqnbk] b pupdpugul] CAPEX-p htnnwquynid: Gplynt nhwypbph wqpbgnipnitp updws L

wnyniuwlynid:

13.6.2.2.Utthwjwt/thnjpwntdws juuhnnwh hwpwptpuygnipjuit thnhnuwlwt

Ukup quwhwwnt) kup tkpppnnubphg thnjpwntiyws dhongutiph nwuppkp dwjuppuljutph
wqnkgnipiniin: Upyniuplbpp bodws ki hbnlyjw) wyniuwlnod’
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Unniuwly 25 — Ukthwljui/thnjuuntijus juu hnwgh hwpupkpulgnipjut thnthnjuwljuih

wqnbkgnipjniu
Debt Equity ratio Debt Equity Tariff (USDc/kWh)
Scenario A 80% 20% 10.64
Base Case 75% 25% 10.83
Scenario B 70% 30% 11.01
Scenario C 60% 40% 11.39

13.6.2.3. Ukthujwut juwyhwunwih fwpdwt hnthnjuwlju

Utup quwhwnt) kup ubthujut juuyhwnwih tkpgponnutph! Jdwupdwb wupptp
dwljupnuljh wqnkgnipniip: Upyniiplbpp gnyg ki inpjus hknbyug wypniuwlod

Unyniuwly 26’ ubthwljmb Junghuwgh Jwph wmqpkgmpenti

Ugtup Utthwljut Uwljught US$ gkun/l<lwn.d
Yuighunugh
Eyudwnwpbpnipjut
ubpphtt unpdw IRR
Fuquyht nugp 13% 10.83
Ugkliwnp I 10% 9.79
Ugktiwup II 20% 13.18

Bopuljugnipniiutp b wnwgwpynipmniutkp

Opwghpp huwpwynp E ppwlwbwugul; $htwbuwfut nmbuwulnithg, stwywé np
bEynputubpghugh uvwfughtp  |hugm £ dh phy  pwpdp: Qupbhnp £ plngdt),
np guwhwwnydwé vwjughp <nuthwly whuh b, wjuyhuny wunniwjugnidp hwsgh sh
wnbynid juywtth wdpnne gnpsubnipjut pupwgph wpdtph hwdwp. hugp tpwbwlnud E,
nn wnweht mwphtt wykjh pupdp k put vwljughbp, npp juyydws £ gujugus dwpuubkph
juunwpdwt gniguhph hbkwn, uvwluyt, np hwlwnwl ppuib, JEpehtt mwphutpht wyu
wybih gudp L:

Swljugwé nhwypnd, npyhkuqh Wjwuqtgyh uvwlwqbwghtt gnudwpp, wpwewplymd E
wuwwnpwuwnbk] juynit hpwulwh nuown, npp Joquh dpwlnnutpht tuqbkgut] wmthpwudtown
owhnijpp, htsp upnn E niuktwg (nipe wmqntgnipinit:

! Ubthwlulb juyhwwih Bjudnwpbpnippub dbppht tnpdw
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Pugh npulhg, Yuwplnp b dowll] wwwowd uUpgnipughlt qnpéplpwug  hwubkyn

Upguljgnipjutt pupdp  dwuwpnulh, npp Jupnn b owuwphdwjwugul] quuhwwnyws
ubpypnidwght Swhaubpp b tjuqkgut) vwjughp:
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ouarcr

Unnruwly 27° @dwgphp

CODE TITLE REV.
PEF2827-104-Gagarin-LOC Cunhwunip Jh&wlp 0
PEF2827-021-Gagarin-Layout Cunhwinip hwnwlwughdp 2
PEF2827-105-Gagarin-BLOCK LAY Pinhh hwnwlwghép 2
U: L ukppht
PEF2827-106-Gagarin-ROADS nuuniph b UEnph 1
Swbwwwphubp
Uhgohtu dwl gt
PEF2827-107-Gagarin-MV LINE LAY hoh pupduwls g5ph 1
hwwnwulughsdp
PEF2827-108-Gagarin-DC SLD 22 dhwgbwiih ujutdw 0
Uhght dwl Sw
PEF2827-109-Gagarin-MV SLD hohtt pruptfuih pugdubih 1
ujubuw
budt i} u
PEF2827-110-Gagarin-ITC BUILD Ytponp wputunpduinng 1
yEuwnpnuh okup
PEF2827-111-Gagarin-WARE&CB BUILD NMuwhbuwnh b nEjujupdwh skup 0
PEF2827-112-Gagarin-CC BUILD Uhwgdwh YElnpnuh skip 0
PEF2827-113-Gagarin-GRND Zhutwljwt hnquibgmd 0
Onthvhwugdwt Sw
PEF2827-114-Gagarin-MV CONNECT SLD mppugiul dpmgdulih 1
ujubdw
PEF2827-127-Gagarin-OHL ROUTE EjEyupwhnnnppdwt onujht ghd 0
PEF2827-115-Gagarin-Topographic map Stnuqpuljut pupunkq 0
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2U4qtrLquoutr

Unyniuwl 28° Zuybkpjusubp

anl qgorouoaepr REV.
14.1 EN-JKM320P-72(4BB) Unnmjh mkh.wndjuukph pipphly 0
14.2 INGECON SUN 1165TL B420
outdoor Pudtpunph wjutph phpphly | 0

Onptplinpuwpwbwljub juywmuh

14.3 R0O2-LOE-130409 0
ufyuiubph phpphy
| ubk
14.4 Gagarin EYA Fiynputkpgpugh 0
wpuunpnipjut ghwhwnnmd
BOM Lwlwlitkph b quk
14.5 PEF2827-117-Gagarin-BOM whwbtph b qukph 1
wnniuwl
14.6 PEF2827-124-Risks Matrix [Yhuljiph wnpnruwly 0
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